
Oxidative opening of the aromatic ring: tracing the natural history of a large superfamily of dioxygenase domains and their relatives 
 

Supporting Information 
 

Alexander M. Burroughs1, Margaret E. Glasner2, Kevin P. Barry3, Erika A. Taylor*3, L Aravind*1 
 
1-National Center for Biotechnology Information, National Library of Medicine, National Institutes of Health, Bethesda, MD  20894, 
USA 
2-Department of Biochemistry and Biophysics, Texas A&M University, College Station, TX 77843, USA 
3-Department of Chemistry, Wesleyan University, Middletown, CT 06459, USA 
 
*-corresponding authors 
 
*To whom correspondence should be addressed: L Aravind: Building 38A, Room 5N503, 8600 Rockville Pike, Bethesda, MD 20894 
USA;  aravind@ncbi.nlm.nih.gov; Tel. (301)594-2445; Fax. (301)435-7794. Erika A. Taylor: 52 Lawn Avenue, Hall-Atwater, Room 142, 
Middletown, CT 06459 USA; eataylor@wesleyan.edu; Tel. (860)685-2739; Fax. (860)685-2211.  



Table of Contents 
 

I. Supporting Figure Legends. 
II. Supporting Table S1. 
III. Supporting Figure S1. 
IV. Supporting Figure S2. 
V. Supporting Data. 

 
  



I. Supporting Figure Legends 
 
Supporting Figure S1. Sequence logo representation of the Figure 3 multiple sequence alignment. Top and bottom panels correspond to the top 
and bottom regions of the Figure 3 alignment. Height of letters depicts the information content for the columns in the alignment, measure in 
bits. Coloring of letters corresponds to amino acid biochemical properties: small, green; hydrophobic, yellow; negatively-charged, red; positively-
charged, purple; hydroxyl group-bearing, cyan; otherwise polar, blue. Secondary structure elements corresponding to the conserved core of the 
domain are provided below each panel. Active site residue positions are marked with an asterisk and the conserved aspartate discussed in the 
text is marked with a caret symbol. 
 
Supporting Figure S2. (A) Presence/absence plot for three-gene island and related domain families in prokaryotic phylogenies. 
Presence/absence is colored by percentage of genomes within a taxon (labeled to left of plot) which contain a given component (see legend). 
Purple boxes flag taxons wherein at least a subset of genomes display mutual exclusivity between the classical Memo family and the AMMECR1 
fusion PCAD family. Red boxes flag taxons where some mutual exclusivity is observed between the presence of the three-gene island and the 
SelU domain. (B) Linear line plot depicting presence/absence of a given domain family across individual prokaryotic genomes, with each point 
representing presence in a genome and all genomes aligned in columns along the horizontal axis, grouped according to taxon. Points are colored 
by taxon, legend provided below. Size of point corresponds to total number of domain family representatives in a genome; as most genomes 
contain only a single member of the listed domain families, little variation in point size is observed. Mutual exclusivity observed in firmicutes and 
γ-proteobacteria are highlighted in black boxes. 
 
  



II. Supporting Table S1 
 

Lineage 
name 

Family 
name 

Higher-
order 

PDBID N-term 
stacking 
hairpin 

Core 
strand 
order 

C-term α/β 
unit 

S3 loop 
catalytic 
residue^  

VR1 (forest 
green) 

VR2 (sand) VR3 (light 
blue) 

Germination 
protease 

HybD-like HybD-like 1C8B_A descending 
helix 

21364 absent, 
possible 
displacement 
by N-term 
insert 

-- 2 helical 
turns, 
extended 
loop 

ascending 
loop 

small loop 
extension 

HybD HybD-like HybD-like 1CFZ_A none 21364 absent -- none ascending 
helix 

small loop 
extension 

peptidyl 
hydrolase 

pth pth-like 2PTH_A present, first 
strand is 
poorly-
formed 

21364 possible 
compensatory 
β-helix from 
Cterm ext 

-- none ascending 
minimal loop 

extended 
loop 

5'-
methylthio-
adenosine 
nucsidase 

MTAN PNP-like 6AYM_A present 213645 present H 
(absent 
in MTAN 
family) 

none poorly-
structured 
extended loop 

none 

YgiD-like PCAD PCAD-
Memo 

2PW6A present, both 
strands 
broken 

213645 
162534cp 

present H extended 
loop 

extended loop extended 
loop, helix 5 
and 6a-b 

Memo Memo PCAD-
Memo 

3BCZ_A present, 
elongated at 
turn 

213645 
162534cp 

present H none extended loop 
housing 2 
strands which 
stack in a 
barrel-like 
structure w/ 
third strand 
from Nterm 

extended 
loop, helix 5 
and 6 

tRNA 
deacylase 

tRNA 
deacylase 

tRNA 
deacylase 

1YQE_A present, 
somewhat 

213645 present -- 2 α-helical 
turns 

extended loop 
with poorly-

none 



smaller than 
typical 

defined 
structure  

bacPAC2 bacPAC2 PAC2-like 2P90_A present 213645 present, not 
prominent: 
both strand 
and helix are 
primitive 

-- slight bulge-
like 
extension 

none slight bulge-
like 
extension 

endolysin Ply amidase-
like 

Zn-dep. 
exo-
peptidase 
assemblage 

1XOV_A absent 213645 present -- none none slightly 
elongated 
loop 

carboxy-
peptidaseA 

carboxy-
peptidaseA 

Zn-dep. 
exo-
peptidase 
assemblage 

1M4L_A Nterm 
stacking 

213645 present N large 
poorly-
structure 
loop with 1-
2 helices 

somewhat 
elongated 
loop 

slight bulge 
in loop 

leucine 
amino-
peptidase 

leucine 
amino-
peptidase 

Zn-dep. 
exo-
peptidase 
assemblage 

1LAM_A Nterm 
stacking 

213645 present N extended 
loop with β-
hairpin  

none extended 
loop, helical 
segment 

amino-
peptidase 

dinuclear 
Zn exo-
peptidase 

Zn-dep. 
exo-
peptidase 
assemblage 

1RTQ_A Nterm 
stacking 

213645 present EE α-helical 
turn 

none extended 
loop 

transferrin 
receptor 
protease 

FolH-like Zn-dep. 
exo-
peptidase 
assemblage 

1DE4_C Nterm 
stacking, 
elongated 
strands 

213645 present, 
strand 
considerably 
degraded 

D slight loop 
extension 

none extended 
loop 

Succinyl-
glutamate 
desucci-
nylase AstE 

AstE/AspA-
like 

Zn-dep. 
exo-
peptidase 
assemblage 

2G9D_A Nterm 
stacking, 
additional N-
term strand 

213645 present N single helix 
leading into 
extended 
loop 

slightly 
extended loop 

slightly 
extended 
loop 



Glutaminyl-
peptide 
cyclo-
transferase 

Glutaminyl-
peptide 
cyclo-
transferase 
like 

Zn-dep. 
exo-
peptidase 
assemblage 

2AFW_A Nterm 
stacking, 
slightly 
elongated 
strands 

213645 
(S4 and S5 
degraded) 

present, 
strand 
considerably 
degraded 

EE extended 
loop with 
bulge-like 
structure 

none striking 
extended 
loop 
pointing 
upwards 

N-formyl-
glutamate 
amido-
hydrolase 

FGase-like Zn-dep. 
exo-
peptidase 
assemblage 

2Q7S_A single 
stacking 
strand at N-
terminus 

213645 present N highly 
elaborate 
extended 
loop with 
little 
structure 

small 
extended 
bulge loop 

mostly 
extended 
loop with 1-
2 helical 
elements 

pyro-
glutamate 
amino-
peptidase 

pyro-
glutamate 
amino-
peptidase 

pyro-
glutamate 
amino-
peptidase 

1A2Z_A none 213645 present -- none very long 
extended loop 
with flap-like 
β-element. 
reminiscent of 
Memo 

extended, 
upwards-
pointing 
loop 

 

Lineage name Family 
name 

Higher-
order 
grouping 

‘VR4’ core strand 
5 insert 

Hairpin 
insert 

Comments HHPRED search DALI search 

Germination 
protease 

HybD-like HybD-like helical cap 
with flap 
(dimerizing 
domain?) 

n/a n/a elaborate 
version of 
other HybD 

returns pth family 
profiles 

hits to pth structures 
recovered first, often PNP 
structures are observed 
next 

HybD HybD-like HybD-like extended 
loop 

n/a n/a minimal 
HybD 

returns pth family 
profiles 

pth is strongest, maybe 
pyro-glutamyl amino-
peptidase is next? Then 
PNP hits 

peptidyl 
hydrolase 

pth pth-like helix cap n/a n/a reverse 
reciprocity 
with HybD 

returns HybD family 
profiles 

PNP and minimal HybD 
structures recovered with 
about the same scores 



5'-methylthio-
adenosine 
nucsidase 

MTAN PNP-like extended 
loop 

helix with 
strand 
stacking 
between S3 
and S5 

none barrelizing 
structure 
formed at S5 
insert with C-
terminal 
strands 

returns exclusively 
PNP family profiles 

returns several families 
with similar scores 
including PAC2, Zn-dep. 
exo-peptidases, and 
deacylases 

YgiD-like PCAD PCAD-
Memo 

none none elongation 
at turn 

-- PCAD tends to 
return low-scoring 
hits with tRNA 
deacylase profiles 
and some Zn-dep. 
exo-peptidases 

difficult to discern, PCAD 
members return several 
other families with 
roughly equal scores 

Memo Memo PCAD-
Memo 

none lateral shelf 
has strongly 
helicized 

elongation 
at turn 

VR2 insert 
forms 
something 
like a barrel… 
distinct from 
PNP barrel 

low-scoring hits to 
tRNA deacylase 
family profiles 

difficult to discern, returns 
several families including 
PNP and the Zn-dep. 
exopeptidases with 
roughly equal scores 

tRNA deacylase tRNA 
deacylase 

tRNA 
deacylase 

small loop 
has 
helicized 

some 
extension, 
interactions 
with VR1 
and VR2 

none C-term 
domain helix 
stacks at the 
Cterm α/β 
unit 

returns PCAD family 
profiles with 
strongest scores, 
Zn-dep. exo-
peptidases at 
borderline 
significance 

returns PNP and several 
other families at roughly 
equal scores 

bacPAC2 bacPAC2 PAC2-like 1-2 α-
helical 
turns 

standard 
lateral shelf 

poorly-
formed 
helix gives 
way to 
hairpin 
insert 

Nterm ext. 
stacks small 
strand 
against 
Nterm 
hairpin 

none PAC2-like family members 
and PNPs tend to be the 
best-scoring hits, followed 
by scattered Zn-dep. exo-
peptidase assemblage hits 

endolysin Ply amidase-
like 

Zn-dep. 
exo-

helix cap none n/a -- detects tRNA 
deacylase family 
profiles and other 

after detecting amidases, 
appears to largely detect 
other families of the Zn-



peptidase 
assemblage 

exopeptidases, 
notably the 
AstE_AspA family 

dep. exopeptidase 
assemblage 

carboxy-
peptidaseA 

carboxy-
peptidaseA 

Zn-dep. 
exo-
peptidase 
assemblage 

slightly 
extended 
loop 

lateral shelf 
with 1-2 α-
helical 
turns 

none -- detects other 
peptidase families, 
with AstE_AspA, 
SpoIIP, and 
amidases as 
outgroups 

sees other peptidase 
families with some PNP 
and polyglutamyl 
aminopeptidase 
structures also scoring 
well 

leucine amino-
peptidase 

leucine 
amino-
peptidase 

Zn-dep. 
exo-
peptidase 
assemblage 

extended 
loop that 
folds back 
on itself 

helicized 
lateral shelf 
with 
extended 
loop tracing 
backwards 

2-helix 
insert 

4th sandwich 
layer formed 
by core S5, 
VR1, Nterm 
hairpin 

returns “classical” 
Zn-dep. exo-
peptidase profiles 
(top assemblage in 
Fig. 4) 

mostly returns hits with 
other Zn-dep. 
exopeptidase family 
members 

amino-peptidase dinuclear 
Zn exo-
peptidase 

Zn-dep. 
exo-
peptidase 
assemblage 

extended 
cap-like 
loop with 
some 
helicity 

lateral shelf 
with 
extended 
bulge 

none S6 is ‘broken’ 
by strange 
kind of 
spreading of 
core sheet 

returns “classical” 
Zn-dep. exo-
peptidase profiles 
(top assemblage in 
Fig. 4) 

mostly returns hits with 
other Zn-dep. 
exopeptidase family 
members 

transferrin 
receptor 
protease 

FolH-like Zn-dep. 
exo-
peptidase 
assemblage 

extended 
cap-like 
structure 
with at 
least 1 helix 

extended 
lateral shelf 
with helical 
segment 

PA 
(protease-
associated) 
domain 
insertion 

-- returns “classical” 
Zn-dep. exo-
peptidase profiles 
(top assemblage in 
Fig. 4) 

mostly returns hits with 
other Zn-dep. 
exopeptidase family 
members 

Succinyl-
glutamate 
desucci-nylase 
AstE 

AstE/AspA-
like 

Zn-dep. 
exo-
peptidase 
assemblage 

small loop 
extension 

standard 
lateral shelf 

none Cterm fusion 
to barrel 
sandwich 
hybrid 
domain 

returns profiles 
from Fig. 4 bottom 
assemblage of the 
zn-dep. exo-
peptidases 

mostly returns hits with 
other Zn-dep. 
exopeptidase family 
members 

Glutaminyl-
peptide cyclo-
transferase 

Glutaminyl-
peptide 
cyclo-
transferase 

Zn-dep. 
exo-
peptidase 
assemblage 

extended 
loop folding 
back over 
active site 

standard 
lateral shelf 

none, 
slightly 
extended 

unusual 
extended 
loop after H1 

returns “classical” 
Zn-dep. exo-
peptidase profiles 

sees other peptidase 
families before detecting 
some PNP and other 



like strands and 
loop 

(top assemblage in 
Fig. 4) 

family structures with Z-
scores ~5-6 

N-formyl-
glutamate amido-
hydrolase 

FGase-like Zn-dep. 
exo-
peptidase 
assemblage 

small 
extended 
loop folding 
back over 
active site 

lateral shelf 
with 
notable 
bulge 

n/a -- mostly detects 
AstE/AspA and 
SpoIIP before other 
peptidases 

strongest hits are with Fig. 
4 bottom assemblage of 
Zn-dep. exo-peptidase 
structures 

pyro-glutamate 
amino-peptidase 

pyro-
glutamate 
amino-
peptidase 

pyro-
glutamate 
amino-
peptidase 

extended, 
upwards-
pointing 
loop w/α-
like 
elements 

standard 
lateral shelf 

n/a -- nothing recovered 
outside of this 
family 

strongest hits with PNPs 

 

Lineage 
name 

Family 
name 

Higher-
order 
grouping 

phyletic distributions 

Germination 
protease 

HybD-like HybD-like mostly firmicutes, some scattered in tenericutes and bacteroidetes 

HybD HybD-like HybD-like largely pan-bacteria, pan-archaeal (including Asgardian) 
peptidyl 
hydrolase 

pth pth-like absolutely conserved in bacteria, eukaryotes with mitochondria 

5'-
methylthio-
adenosine 
nucsidase 

MTAN PNP-like PNP-like has a branch clearly traceable to LUCA 

YgiD-like PCAD PCAD-
Memo 

bacteria, some eukaryotes  

Memo Memo PCAD-
Memo 

universal 

tRNA 
deacylase 

tRNA 
deacylase 

tRNA 
deacylase 

pan-archaeal, land plants, scattered bacteria 

bacPAC2 bacPAC2 PAC2-like pan-archaeo-eukaryotic, pan-actinobacteria and a scattering of other bacterial lineages 



endolysin 
Ply 

amidase-
like 

Zn-dep. 
exo-
peptidase 
assemblage 

largely pan-bacterial, quite a bit of caudovirus representation 

carboxy-
peptidaseA 

carboxy-
peptidaseA 

Zn-dep. 
exo-
peptidase 
assemblage 

pan-eukaryotic, largely pan-bacterial with notable underrepresentation in cyanos. Limited 
euryarchaeal presence 

leucine 
amino-
peptidase 

leucine 
amino-
peptidase 

Zn-dep. 
exo-
peptidase 
assemblage 

pan-bacterial, largely pan-eukaryotic with basal lineages in question. Limited archaea look like 
horizontal transfers 

amino-
peptidase 

dinuclear 
Zn exo-
peptidase 

Zn-dep. 
exo-
peptidase 
assemblage 

probably pan-eukaryote and pan-bacteria. Archaea found sporadically across many lineages but 
relatively strong presence in Asgard 

transferrin 
receptor 
protease 

FolH-like Zn-dep. 
exo-
peptidase 
assemblage 

see above row for joint phylogenetic distribution, but this specific family appears pan-euk with 
some scattered bacteria 

Succinyl-
glutamate 
desucci-
nylase AstE 

AstE/AspA-
like 

Zn-dep. 
exo-
peptidase 
assemblage 

pan-euryarchaea, a few other archaeal sequences (Bathyarcheaota), euk: vertebrates, scattered 
fungi, SAR representation. bac: pan-bacteria with likely underrepresentation in actinos 

Glutaminyl-
peptide 
cyclo-
transferase 

Glutaminyl-
peptide 
cyclo-
transferase 
like 

Zn-dep. 
exo-
peptidase 
assemblage 

core family involved in peptide cyclotransferase reaction (e.g. neuropeptide processing in 
animals) is crown group euk, sporadic bacterial distribution, and Asgardian archaea. Considering 
the broader assemblage of related families, could probably be considered pan-bacteria and 
sporadically present across archaea 

N-formyl-
glutamate 
amido-
hydrolase 

FGase-like Zn-dep. 
exo-
peptidase 
assemblage 

found in most bacterial lineages but often sporadic (concentrated in α-proteos, but 
underrepresented in firmicutes and cyanos) 



pyro-
glutamate 
amino-
peptidase 

pyro-
glutamate 
amino-
peptidase 

pyro-
glutamate 
amino-
peptidase 

sporadic in bacteriodetes, otherwise pan-bacteria. pan-euk but absent in giardia and probably 
apicomplexa. Sporadic presence in eury- and cren-archaea, only a single Asgardian. 

^: S3 here refers to core strand ordering across the PNP-pth fold; from the vantage of the PCAD-Memo superfamily this is S1 
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Natural history of the protocatechuate dioxygenase superfamily: emergence of a pervasive bacterial catabolic ring opening function from an ancestral RNA-modification function
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ABSTRACT

A diverse collection of enzymes comprising the protocatechuate dioxygenases (PCADs) have been characterized in a range of extradiol aromatic compound degradation pathways.
Structural studies have shown a relationship between the PCADs and the more broadly-distributed, functionally enigmatic Memo domain which has been linked to several human
diseases. To better understand the evolution of this PCAD-Memo protein superfamily, we explored their structure and function determinants to establish a unified evolutionary
framework for the PCAD-Memo superfamily, identifying 15 clearly-delineable families including a previously-underappreciated diversity in 5 described families of the Memo
clade. We place the superfamily’s origin within the greater radiation of the nucleoside phosphorylase/hydrolase-peptide/amido hydrolase fold prior to the last universal
common ancestor (LUCA) of all extant organisms. In addition to identifying enzymatic active site residues across the superfamily, we describe three distinct structurally
variable regions emanating from the core scaffold which often house conserved residues specific to individual families. These are predicted to contributing to the active
site pocket potentially in the service of substrate specificity and allosteric regulation. We also identify a range of previously-undescribed conserved genome contexts:
providing insight into potentially previously-unrecognized aromatic ring substrates in PCAD clade families. We greatly extend the known range of conserved contextual
associations for the Memo clade beyond the previously-described associations with the AMMECR1 domain and a Radical SAM family domain. Together, these observations point to
two distinct yet potentially overlapping contexts wherein the elusive molecular function of the Memo domain could be finally resolved linking it to nucleotide base and
aliphatic isoprenoid modification. In total, this report throws light on the functions of the large swaths of both the PCAD and Memo branches of the superfamily which remain
experimentally uncharacterized.
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I. Accession numbers for PCAD domain-containing proteins with their domain architectures, conserved gene neighborhoods, and phylogenies

Accession numbers which were included in the analyses presented in the paper are provided below in clusters which correspond to the determined
family for each sequence. Accession numbers are further annotated by the following columns in order from left to right: domain architecture
and/or conserved gene neighborhood (where applicable),protein size in amino acid length, phylogeny, species name, and genbank defline. Where
possible, further annotation/categorization within individual families are provided above groups of sequences, preceded by hashes ('#').

A. YgiD-like family

#;neighborhood combining conserved association with membrane-bound proteins with the DHBP_synthase and glutathione_synthase_YgiC

#;neighborhoods lacking the glutathione_synthase_YgiC
YP_001480506.1 <-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 260 bacteria>proteobacteria>gammaproteobacteria Serratia proteamaculans 568 hypothetical protein Spro_4284 [Serratia proteamaculans 568].
YP_008232213.1 <-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 260 bacteria>proteobacteria>gammaproteobacteria Serratia liquefaciens ATCC 27592 LigB family dioxygenase [Serratia liquefaciens ATCC 27592].
WP_005363241.1 <-PCAD*||?-><-?||?-><-?||DHBP_synthase_ribB-> 252 bacteria>proteobacteria>gammaproteobacteria Aeromonas diversa extradiol ring-cleavage dioxygenase, class III enzyme subunit B [Aeromonas diversa].
AHG19611.1 <-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 255 bacteria>proteobacteria>gammaproteobacteria Serratia fonticola RB-25 LigB family dioxygenase [Serratia fonticola RB-25].
WP_023490352.1 <-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 260 bacteria>proteobacteria>gammaproteobacteria Serratia sp. DD3 LigB family dioxygenase [Serratia sp. DD3].
ETS33016.1 <-BMFP_YqiC<-?||DHBP_synthase_ribB->PCAD*-> 261 bacteria>proteobacteria>gammaproteobacteria Photorhabdus temperata subsp. khanii NC19 hypothetical protein PTE_00164 [Photorhabdus temperata subsp. khanii NC19].
WP_005281678.1 <-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 261 bacteria>proteobacteria>gammaproteobacteria Edwardsiella tarda LigB family dioxygenase [Edwardsiella tarda].
YP_002932014.1 <-BMFP_YqiC<-?||?->DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-> 261 bacteria>proteobacteria>gammaproteobacteria Edwardsiella ictaluri 93-146 Catalytic LigB subunit of aromatic ring-opening dioxygenase [Edwardsiella ictaluri 93-146].
WP_021324141.1 <-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-> 261 bacteria>proteobacteria>gammaproteobacteria Photorhabdus temperata LigB family dioxygenase [Photorhabdus temperata].
WP_008814973.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-> 261 bacteria>proteobacteria>gammaproteobacteria Enterobacteriaceae bacterium 9_2_54FAA LigB family dioxygenase [Enterobacteriaceae bacterium 9_2_54FAA].
YP_007627954.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-> 261 bacteria>proteobacteria>gammaproteobacteria Edwardsiella tarda C07-087 hypothetical protein ETAC_02305 [Edwardsiella tarda C07-087].
WP_004846694.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-> 256 bacteria>proteobacteria>gammaproteobacteria Hafnia alvei LigB family dioxygenase [Hafnia alvei].
YP_003294532.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-> 261 bacteria>proteobacteria>gammaproteobacteria Edwardsiella tarda EIB202 hypothetical protein ETAE_0474 [Edwardsiella tarda EIB202].
EXJ16497.1 PCAD*-><-?||?->?->DHBP_synthase_ribB-> 270 bacteria>proteobacteria>gammaproteobacteria Thiorhodococcus sp. AK35 Putative cytoplasmic protein [Thiorhodococcus sp. AK35].

#;mostly "complete" YgiD systems
WP_004144539.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 258 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae LigB family dioxygenase [Klebsiella pneumoniae].
YP_003714191.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-?<-DHBP_synthase_ribB||BMFP_YqiC-> 258 bacteria>proteobacteria>gammaproteobacteria Xenorhabdus nematophila ATCC 19061 hypothetical protein XNC1_4080 [Xenorhabdus nematophila ATCC 19061].
YP_003467723.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||?-><-DHBP_synthase_ribB||?->BMFP_YqiC-> 258 bacteria>proteobacteria>gammaproteobacteria Xenorhabdus bovienii SS-2004 aromatic-ring-opening dioxygenase domain-containing protein [Xenorhabdus bovienii SS-2004].
YP_007504291.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-?||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 259 bacteria>proteobacteria>gammaproteobacteria Morganella morganii subsp. morganii KT Putative protein ygiD [Morganella morganii subsp. morganii KT].
WP_004242159.1 <-BMFP_YqiC||?->DHBP_synthase_ribB-><-?||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 259 bacteria>proteobacteria>gammaproteobacteria Morganella morganii Putative protein ygiD [Morganella morganii].
WP_016190460.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-?<-DHBP_synthase_ribB<-?||BMFP_YqiC-> 212 bacteria>proteobacteria>gammaproteobacteria Erwinia tracheiphila LigB family dioxygenase [Erwinia tracheiphila].
WP_021509616.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||?->ZupT_ygiE->?-><-DHBP_synthase_ribB||BMFP_YqiC-> 259 bacteria>proteobacteria>gammaproteobacteria Pantoea dispersa LigB family dioxygenase [Pantoea dispersa].
ETO42953.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||?-><-DHBP_synthase_ribB<-?||BMFP_YqiC-> 259 bacteria>proteobacteria>gammaproteobacteria Morganella sp. EGD-HP17 LigB family dioxygenase [Morganella sp. EGD-HP17].
CDK67213.1 <-BMFP_YqiC||?->DHBP_synthase_ribB-><-?||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 259 bacteria>proteobacteria>gammaproteobacteria Morganella morganii IS15 Uncharacterized protein ygiD [Morganella morganii IS15].
YP_152205.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE->?->?->?-><-DHBP_synthase_ribB 276 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica subsp. enterica serovar Paratyphi A str. ATCC 9150 hypothetical protein SPA3058 [Salmonella enterica subsp. enterica serovar Paratyphi A str. ATCC 9150].
WP_000245235.1 DHBP_synthase_ribB-><-?<-?<-?||?->PCAD*-><-glutathione_synthase_YgiC<-SP+OEP+OEP_tolC 276 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
YP_008382442.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-?||?->?->?-><-DHBP_synthase_ribB 276 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica subsp. enterica serovar Pullorum str. S06004 LigB family dioxygenase [Salmonella enterica subsp. enterica serovar Pullorum str. S06004].
WP_007895216.1 <-BMFP_YqiC||?->DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 304 bacteria>proteobacteria>gammaproteobacteria Cronobacter sakazakii Uncharacterized protein ygiD [Cronobacter sakazakii].
YP_004731595.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE->?->?-><-DHBP_synthase_ribB||BMFP_YqiC-> 276 bacteria>proteobacteria>gammaproteobacteria Salmonella bongori NCTC 12419 hypothetical protein SBG_2782 [Salmonella bongori NCTC 12419].
NP_462104.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?||?->?-><-DHBP_synthase_ribB 276 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica subsp. enterica serovar Typhimurium str. LT2 hypothetical protein STM3189 [Salmonella enterica subsp. enterica serovar Typhimurium str. LT2].
WP_021505071.1 TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||?-><-DHBP_synthase_ribB||BMFP_YqiC-> 260 bacteria>proteobacteria>gammaproteobacteria Serratia marcescens LigB family dioxygenase [Serratia marcescens].
CDG14080.1 TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||?-><-DHBP_synthase_ribB||BMFP_YqiC-> 260 bacteria>proteobacteria>gammaproteobacteria Serratia marcescens subsp. marcescens Db11 putative aromatic ring-opening dioxygenase [Serratia marcescens subsp. marcescens Db11].
BAO20998.1 glutathione_synthase_YgiC-><-PCAD*||?-><-DHBP_synthase_ribB 260 bacteria>proteobacteria>gammaproteobacteria Serratia marcescens putative dioxygenase, LigB family [Serratia marcescens].
BAO35656.1 TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||?-><-DHBP_synthase_ribB||BMFP_YqiC-> 260 bacteria>proteobacteria>gammaproteobacteria Serratia marcescens SM39 putative aromatic ring-opening dioxygenase [Serratia marcescens SM39].
AHF78594.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||?-><-DHBP_synthase_ribB||BMFP_YqiC-> 260 bacteria>proteobacteria>gammaproteobacteria Sodalis sp. HS1 Extradiol ring-cleavage dioxygenase class III protein subunit B [Sodalis sp. HS1].
WP_019082326.1 <-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 260 bacteria>proteobacteria>gammaproteobacteria Yersinia enterocolitica LigB family dioxygenase [Yersinia enterocolitica].
WP_019079122.1 SP+OEP+OEP_tolC-><-?||TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 260 bacteria>proteobacteria>gammaproteobacteria Yersinia enterocolitica LigB family dioxygenase [Yersinia enterocolitica].
WP_016930149.1 TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||?-><-DHBP_synthase_ribB||BMFP_YqiC-> 244 bacteria>proteobacteria>gammaproteobacteria Serratia marcescens LigB family dioxygenase [Serratia marcescens].
YP_002647470.1 <-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 274 bacteria>proteobacteria>gammaproteobacteria Erwinia pyrifoliae Ep1/96 hypothetical protein EpC_04330 [Erwinia pyrifoliae Ep1/96].
YP_004299563.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 260 bacteria>proteobacteria>gammaproteobacteria Yersinia enterocolitica subsp. palearctica 105.5R(r) hypothetical protein YE105_C3366 [Yersinia enterocolitica subsp. palearctica 105.5R(r)].
ETX42961.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-?||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB 260 bacteria>proteobacteria>gammaproteobacteria Serratia marcescens BIDMC 50 LigB family dioxygenase [Serratia marcescens BIDMC 50].
YP_001906380.1 <-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 274 bacteria>proteobacteria>gammaproteobacteria Erwinia tasmaniensis Et1/99 hypothetical protein ETA_04290 [Erwinia tasmaniensis Et1/99].
YP_004502794.1 TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE->?-><-DHBP_synthase_ribB||BMFP_YqiC-> 260 bacteria>proteobacteria>gammaproteobacteria Serratia sp. AS12 extradiol ring-cleavage dioxygenase class III protein subunit B [Serratia sp. AS12].
YP_008423801.3 <-BMFP_YqiC||DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 258 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae JM45 hypothetical protein N559_0728 [Klebsiella pneumoniae JM45].
YP_003540057.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 274 bacteria>proteobacteria>gammaproteobacteria Erwinia amylovora ATCC 49946 aromatic ring-opening dioxygenase [Erwinia amylovora ATCC 49946].
CDL79371.1 <-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 258 bacteria>proteobacteria>gammaproteobacteria Xenorhabdus cabanillasii JM26 putative enzyme [Xenorhabdus cabanillasii JM26].
YP_005194112.1 <-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 260 bacteria>proteobacteria>gammaproteobacteria Pantoea ananatis LMG 5342 extradiol ring-cleavage dioxygenase class III subunit B [Pantoea ananatis LMG 5342].
ETX44617.1 TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||?-><-DHBP_synthase_ribB||BMFP_YqiC-> 260 bacteria>proteobacteria>gammaproteobacteria Serratia marcescens BIDMC 44 LigB family dioxygenase [Serratia marcescens BIDMC 44].
YP_005935497.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 260 bacteria>proteobacteria>gammaproteobacteria Pantoea ananatis AJ13355 extradiol ring-cleavage dioxygenase class III subunit B YgiD [Pantoea ananatis AJ13355].
YP_001455923.1 SP+OEP+OEP_tolC-><-?||TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 246 bacteria>proteobacteria>gammaproteobacteria Citrobacter koseri ATCC BAA-895 hypothetical protein CKO_04431 [Citrobacter koseri ATCC BAA-895].
YP_005991458.1 <-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 260 bacteria>proteobacteria>gammaproteobacteria Pantoea ananatis PA13 extradiol ring-cleavage dioxygenase class III subunit B YgiD [Pantoea ananatis PA13].
YP_008895434.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 272 bacteria>proteobacteria>gammaproteobacteria Cronobacter sakazakii CMCC 45402 hypothetical protein P262_00950 [Cronobacter sakazakii CMCC 45402].
YP_007346381.1 TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 260 bacteria>proteobacteria>gammaproteobacteria Serratia marcescens FGI94 hypothetical protein D781_4006 [Serratia marcescens FGI94].
YP_007408015.1 TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||?-><-DHBP_synthase_ribB||BMFP_YqiC-> 260 bacteria>proteobacteria>gammaproteobacteria Serratia marcescens WW4 putative dioxygenase, LigB family [Serratia marcescens WW4].
WP_002461183.1 DHBP_synthase_ribB-><-?||?-><-ZupT_ygiE||PCAD*->?->LigB-><-?<-?<-?<-?<-glutathione_synthase_YgiC 151 bacteria>proteobacteria>gammaproteobacteria Escherichia albertii extradiol ring-cleavage dioxygenase [Escherichia albertii].
WP_004171849.1 <-BMFP_YqiC||?->DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 300 bacteria>proteobacteria>gammaproteobacteria Erwinia amylovora hypothetical protein [Erwinia amylovora].
AHK18637.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 260 bacteria>proteobacteria>gammaproteobacteria Yersinia similis dioxygenase [Yersinia similis].
YP_003211879.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 272 bacteria>proteobacteria>gammaproteobacteria Cronobacter turicensis z3032 LigB family dioxygenase [Cronobacter turicensis z3032].
WP_000188390.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
YP_311995.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Shigella sonnei Ss046 hypothetical protein SSON_3176 [Shigella sonnei Ss046].
YP_005818154.1 <-BMFP_YqiC||?->DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 300 bacteria>proteobacteria>gammaproteobacteria Erwinia sp. Ejp617 hypothetical protein EJP617_15860 [Erwinia sp. Ejp617].
WP_022987051.1 <-BMFP_YqiC<-?||DHBP_synthase_ribB-><-?||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB 260 bacteria>proteobacteria>gammaproteobacteria Yersinia pestis LigB family dioxygenase [Yersinia pestis].
WP_021517308.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_004704470.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 260 bacteria>proteobacteria>gammaproteobacteria Yersinia aldovae LigB family dioxygenase [Yersinia aldovae].
WP_016262563.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_016249223.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_016246332.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_016241634.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_016234924.1 glutathione_synthase_YgiC->?->?->?->?-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_001626002.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_001613863.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_001562125.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_021568791.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
YP_671017.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 536 hypothetical protein ECP_3133 [Escherichia coli 536].
YP_001464500.1 SP+OEP+OEP_tolC->?->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli E24377A hypothetical protein EcE24377A_3503 [Escherichia coli E24377A].
WP_021574778.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
YP_001459832.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli HS hypothetical protein EcHS_A3216 [Escherichia coli HS].
WP_001547779.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_004721037.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 260 bacteria>proteobacteria>gammaproteobacteria Yersinia ruckeri LigB family dioxygenase [Yersinia ruckeri].
NP_289619.1 SP+OEP+OEP_tolC->?->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli O157:H7 str. EDL933 hypothetical protein Z4396 [Escherichia coli O157:H7 str. EDL933].
YP_001881805.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-?<-DHBP_synthase_ribB 271 bacteria>proteobacteria>gammaproteobacteria Shigella boydii CDC 3083-94 hypothetical protein SbBS512_E3471 [Shigella boydii CDC 3083-94].
YP_002330806.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli O127:H6 str. E2348/69 hypothetical protein E2348C_3337 [Escherichia coli O127:H6 str. E2348/69].
YP_002414187.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli UMN026 hypothetical protein ECUMN_3526 [Escherichia coli UMN026].
NP_708850.1 SP+OEP+OEP_tolC->?->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Shigella flexneri 2a str. 301 LigB family dioxygenase [Shigella flexneri 2a str. 301].
WP_004937222.1 TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||?-><-DHBP_synthase_ribB||BMFP_YqiC-> 260 bacteria>proteobacteria>gammaproteobacteria Serratia marcescens LigB family dioxygenase [Serratia marcescens].
WP_021577972.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
NP_838560.1 SP+OEP+OEP_tolC->?->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Shigella flexneri 2a str. 2457T hypothetical protein S3284 [Shigella flexneri 2a str. 2457T].
WP_000188397.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_000188396.1 <-BMFP_YqiC||DHBP_synthase_ribB->?-><-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_000188349.1 <-BMFP_YqiC||DHBP_synthase_ribB->?-><-ZupT_ygiE<-?||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_000188350.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia MULTISPECIES: LigB family dioxygenase [Escherichia].
WP_000188351.1 <-BMFP_YqiC||DHBP_synthase_ribB->?-><-ZupT_ygiE||PCAD*-><-?<-?<-?<-glutathione_synthase_YgiC<-TM_rich_ygiB 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_000188355.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_000188356.1 <-BMFP_YqiC||DHBP_synthase_ribB->?-><-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 271 bacteria>proteobacteria>gammaproteobacteria Shigella dysenteriae LigB family dioxygenase [Shigella dysenteriae].
WP_000188391.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_000188358.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_000188360.1 <-BMFP_YqiC||DHBP_synthase_ribB->?-><-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_023281487.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_000188388.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_000188387.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_000188364.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Shigella flexneri LigB family dioxygenase [Shigella flexneri].
WP_023308342.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_000188385.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_006118196.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 260 bacteria>proteobacteria>gammaproteobacteria Pantoea stewartii LigB family dioxygenase [Pantoea stewartii].
WP_000188380.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_000188377.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
YP_409243.1 SP+OEP+OEP_tolC->?->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Shigella boydii Sb227 hypothetical protein SBO_2897 [Shigella boydii Sb227].
WP_000188376.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_000188375.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
YP_001007824.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 260 bacteria>proteobacteria>gammaproteobacteria Yersinia enterocolitica subsp. enterocolitica 8081 hypothetical protein YE3668 [Yersinia enterocolitica subsp. enterocolitica 8081].
WP_006320583.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB 260 bacteria>proteobacteria>gammaproteobacteria Serratia plymuthica LigB family dioxygenase [Serratia plymuthica].
WP_006328180.1 TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE->?-><-DHBP_synthase_ribB||BMFP_YqiC-> 260 bacteria>proteobacteria>gammaproteobacteria Serratia plymuthica LigB family dioxygenase [Serratia plymuthica].
NP_670816.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||?->BMFP_YqiC-> 260 bacteria>proteobacteria>gammaproteobacteria Yersinia pestis KIM10+ hypothetical protein y3519 [Yersinia pestis KIM10+].
CDL82297.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||?->BMFP_YqiC-> 258 bacteria>proteobacteria>gammaproteobacteria Xenorhabdus szentirmaii DSM 16338 putative enzyme [Xenorhabdus szentirmaii DSM 16338].
YP_001161828.1 <-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 260 bacteria>proteobacteria>gammaproteobacteria Yersinia pestis Pestoides F hypothetical protein YPDSF_0442 [Yersinia pestis Pestoides F].
CCI78712.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 255 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae unnamed protein product [Klebsiella pneumoniae].
CCV60179.1 <-BMFP_YqiC||?->DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 260 bacteria>proteobacteria>gammaproteobacteria Yersinia enterocolitica (type O:2) str. YE3094/96 conserved hypothetical protein [Yersinia enterocolitica (type O:2) str. YE3094/96].
WP_023653656.1 <-BMFP_YqiC||?->DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 260 bacteria>proteobacteria>gammaproteobacteria Erwinia piriflorinigrans putative protein ygiD [Erwinia piriflorinigrans].
WP_019104845.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 260 bacteria>proteobacteria>gammaproteobacteria Pantoea ananatis LigB family dioxygenase [Pantoea ananatis].
WP_021806866.1 TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||?->ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 260 bacteria>proteobacteria>gammaproteobacteria Serratia fonticola putative protein ygiD [Serratia fonticola].
WP_021179504.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB 260 bacteria>proteobacteria>gammaproteobacteria Serratia fonticola putative protein ygiD [Serratia fonticola].
YP_003042365.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC->?-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 261 bacteria>proteobacteria>gammaproteobacteria Photorhabdus asymbiotica conserved hypothetical protein [Photorhabdus asymbiotica].
NP_931162.1 glutathione_synthase_YgiC->?->?->?-><-?<-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 261 bacteria>proteobacteria>gammaproteobacteria Photorhabdus luminescens subsp. laumondii TTO1 hypothetical protein plu3962 [Photorhabdus luminescens subsp. laumondii TTO1].
YP_001436504.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 292 bacteria>proteobacteria>gammaproteobacteria Cronobacter sakazakii ATCC BAA-894 hypothetical protein ESA_00370 [Cronobacter sakazakii ATCC BAA-894].
ETS98237.1 <-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 267 bacteria>proteobacteria>gammaproteobacteria Providencia alcalifaciens PAL-3 aromatic ring-opening dioxygenase, catalytic subunit LigB [Providencia alcalifaciens PAL-3].
WP_017801259.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 261 bacteria>proteobacteria>gammaproteobacteria Erwinia toletana LigB family dioxygenase [Erwinia toletana].
YP_003521671.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 267 bacteria>proteobacteria>gammaproteobacteria Pantoea ananatis LMG 20103 hypothetical protein PANA_3376 [Pantoea ananatis LMG 20103].
ETT04129.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 267 bacteria>proteobacteria>gammaproteobacteria Providencia alcalifaciens F90-2004 aromatic ring-opening dioxygenase, catalytic subunit LigB [Providencia alcalifaciens F90-2004].
WP_005188312.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 255 bacteria>proteobacteria>gammaproteobacteria Yersinia intermedia LigB family dioxygenase [Yersinia intermedia].
EUD05403.1 <-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 267 bacteria>proteobacteria>gammaproteobacteria Providencia alcalifaciens R90-1475 aromatic ring-opening dioxygenase, catalytic subunit LigB [Providencia alcalifaciens R90-1475].
WP_021183458.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 261 bacteria>proteobacteria>gammaproteobacteria Pantoea sp. AS-PWVM4 putative protein ygiD [Pantoea sp. AS-PWVM4].
WP_004257730.1 SP+OEP+OEP_tolC-><-?||TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB<-?||BMFP_YqiC-> 267 bacteria>proteobacteria>gammaproteobacteria Providencia rettgeri LigB family dioxygenase [Providencia rettgeri].
WP_006662952.1 <-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 267 bacteria>proteobacteria>gammaproteobacteria Providencia alcalifaciens LigB family dioxygenase [Providencia alcalifaciens].
WP_004958316.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB 255 bacteria>proteobacteria>gammaproteobacteria Serratia odorifera LigB family dioxygenase [Serratia odorifera].
WP_004714507.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 255 bacteria>proteobacteria>gammaproteobacteria Yersinia rohdei LigB family dioxygenase [Yersinia rohdei].
WP_004908585.1 <-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 267 bacteria>proteobacteria>gammaproteobacteria Providencia rettgeri LigB family dioxygenase [Providencia rettgeri].
WP_004709772.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 255 bacteria>proteobacteria>gammaproteobacteria Yersinia frederiksenii LigB family dioxygenase [Yersinia frederiksenii].
WP_004390136.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-?<-DHBP_synthase_ribB<-?||BMFP_YqiC-> 255 bacteria>proteobacteria>gammaproteobacteria Yersinia kristensenii LigB family dioxygenase [Yersinia kristensenii].
YP_002152070.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 261 bacteria>proteobacteria>gammaproteobacteria Proteus mirabilis HI4320 aromatic ring-opening dioxygenase [Proteus mirabilis HI4320].
WP_004245563.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB<-?||BMFP_YqiC-> 261 bacteria>proteobacteria>gammaproteobacteria Proteus mirabilis LigB family dioxygenase [Proteus mirabilis].
WP_006536008.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC->?-><-PCAD*<-DHBP_synthase_ribB||?->BMFP_YqiC-> 261 bacteria>proteobacteria>gammaproteobacteria Proteus penneri LigB family dioxygenase [Proteus penneri].
YP_003367034.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE->?->?->?-><-DHBP_synthase_ribB 265 bacteria>proteobacteria>gammaproteobacteria Citrobacter rodentium ICC168 aromatic ring-opening dioxygenase [Citrobacter rodentium ICC168].
WP_017347496.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-?||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 261 bacteria>proteobacteria>gammaproteobacteria Pantoea sp. A4 LigB family dioxygenase [Pantoea sp. A4].
WP_004925147.1 SP+OEP+OEP_tolC->?->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 265 bacteria>proteobacteria>gammaproteobacteria Providencia stuartii LigB family dioxygenase [Providencia stuartii].
WP_023582767.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 261 bacteria>proteobacteria>gammaproteobacteria Proteus hauseri aromatic ring-opening dioxygenase [Proteus hauseri].
WP_022623885.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 261 bacteria>proteobacteria>gammaproteobacteria Pantoea agglomerans LigB family dioxygenase [Pantoea agglomerans].
WP_017492965.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-?<-DHBP_synthase_ribB||BMFP_YqiC-> 261 bacteria>proteobacteria>gammaproteobacteria gamma proteobacterium WG36 LigB family dioxygenase [gamma proteobacterium WG36].
YP_007390806.1 <-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 264 bacteria>proteobacteria>gammaproteobacteria Enterobacter aerogenes EA1509E Uncharacterized protein ygiD [Enterobacter aerogenes EA1509E].
WP_010671128.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 261 bacteria>proteobacteria>gammaproteobacteria Pantoea agglomerans LigB family dioxygenase [Pantoea agglomerans].
WP_010618701.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE->?-><-DHBP_synthase_ribB||BMFP_YqiC-> 261 bacteria>proteobacteria>gammaproteobacteria Plautia stali symbiont LigB family dioxygenase [Plautia stali symbiont].
WP_005271076.1 <-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 255 bacteria>proteobacteria>gammaproteobacteria Yersinia bercovieri LigB family dioxygenase [Yersinia bercovieri].
WP_010249041.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 261 bacteria>proteobacteria>gammaproteobacteria Pantoea sp. SL1_M5 LigB family dioxygenase [Pantoea sp. SL1_M5].
YP_004590934.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 264 bacteria>proteobacteria>gammaproteobacteria Enterobacter aerogenes KCTC 2190 LigB family dioxygenase [Enterobacter aerogenes KCTC 2190].
WP_009127674.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-?||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 261 bacteria>proteobacteria>gammaproteobacteria Pantoea sp. GM01 LigB family dioxygenase [Pantoea sp. GM01].
AAA71877.1 TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB 255 bacteria>proteobacteria>gammaproteobacteria Escherichia coli ORFC [Escherichia coli].
WP_004874843.1 <-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB||?-><-SP+OEP+OEP_tolC 255 bacteria>proteobacteria>gammaproteobacteria Yersinia mollaretii LigB family dioxygenase [Yersinia mollaretii].
WP_009087292.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 261 bacteria>proteobacteria>gammaproteobacteria Pantoea sp. Sc1 LigB family dioxygenase [Pantoea sp. Sc1].
WP_008914763.1 <-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 261 bacteria>proteobacteria>gammaproteobacteria Providencia sneebia LigB family dioxygenase [Providencia sneebia].
WP_008912719.1 <-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-><-?<-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 261 bacteria>proteobacteria>gammaproteobacteria Providencia burhodogranariea LigB family dioxygenase [Providencia burhodogranariea].
WP_008103412.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||?-><-DHBP_synthase_ribB||BMFP_YqiC-> 261 bacteria>proteobacteria>gammaproteobacteria Pantoea sp. YR343 LigB family dioxygenase [Pantoea sp. YR343].
EWF40594.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 263 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae BWH 15 LigB family dioxygenase [Klebsiella pneumoniae BWH 15].
EWD37685.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 263 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae UCI 34 LigB family dioxygenase [Klebsiella pneumoniae UCI 34].
EWD01058.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 263 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae NB60 hypothetical protein X657_4179 [Klebsiella pneumoniae NB60].
WP_004168326.1 <-BMFP_YqiC||?->DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 261 bacteria>proteobacteria>gammaproteobacteria Erwinia amylovora hypothetical protein [Erwinia amylovora].
WP_003848449.1 <-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 261 bacteria>proteobacteria>gammaproteobacteria Pantoea MULTISPECIES: LigB family dioxygenase [Pantoea].
WP_016808004.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 263 bacteria>proteobacteria>gammaproteobacteria Klebsiella oxytoca LigB family dioxygenase [Klebsiella oxytoca].
YP_004117237.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 261 bacteria>proteobacteria>gammaproteobacteria Pantoea sp. At-9b extradiol ring-cleavage dioxygenase class III protein subunit B [Pantoea sp. At-9b].
YP_005228879.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 263 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae subsp. pneumoniae HS11286 putative enzyme with dioxygenase domain [Klebsiella pneumoniae subsp. pneumoniae HS11286].
WP_004125309.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 263 bacteria>proteobacteria>gammaproteobacteria Klebsiella oxytoca LigB family dioxygenase [Klebsiella oxytoca].
WP_004181331.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 263 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae LigB family dioxygenase [Klebsiella pneumoniae].
WP_004185663.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 263 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae LigB family dioxygenase [Klebsiella pneumoniae].
WP_004205244.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 263 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae LigB family dioxygenase [Klebsiella pneumoniae].
WP_006814111.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-?<-DHBP_synthase_ribB<-?||BMFP_YqiC-> 256 bacteria>proteobacteria>gammaproteobacteria Providencia rustigianii LigB family dioxygenase [Providencia rustigianii].
WP_004854256.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 263 bacteria>proteobacteria>gammaproteobacteria Klebsiella oxytoca LigB family dioxygenase [Klebsiella oxytoca].
WP_004889714.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 263 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae LigB family dioxygenase [Klebsiella pneumoniae].
WP_006659193.1 <-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 256 bacteria>proteobacteria>gammaproteobacteria Providencia alcalifaciens LigB family dioxygenase [Providencia alcalifaciens].
WP_007669372.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||?->BMFP_YqiC-> 263 bacteria>proteobacteria>gammaproteobacteria Cronobacter condimenti Uncharacterized protein ygiD [Cronobacter condimenti].
YP_003932262.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-?<-DHBP_synthase_ribB||BMFP_YqiC-> 261 bacteria>proteobacteria>gammaproteobacteria Pantoea vagans C9-1 hypothetical protein Pvag_2653 [Pantoea vagans C9-1].
YP_003743243.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 261 bacteria>proteobacteria>gammaproteobacteria Erwinia billingiae Eb661 dioxygenase [Erwinia billingiae Eb661].
WP_004135740.1 DHBP_synthase_ribB-><-?<-?<-?<-?||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 263 bacteria>proteobacteria>gammaproteobacteria Klebsiella oxytoca LigB family dioxygenase [Klebsiella oxytoca].
WP_004115625.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 263 bacteria>proteobacteria>gammaproteobacteria Klebsiella oxytoca LigB family dioxygenase [Klebsiella oxytoca].
YP_002236544.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 263 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 342 hypothetical protein KPK_0670 [Klebsiella pneumoniae 342].
WP_016161841.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 263 bacteria>proteobacteria>gammaproteobacteria Klebsiella sp. KTE92 dioxygenase [Klebsiella sp. KTE92].
YP_007439268.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 263 bacteria>proteobacteria>gammaproteobacteria Cronobacter sakazakii SP291 LigB family dioxygenase [Cronobacter sakazakii SP291].
WP_009651860.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 263 bacteria>proteobacteria>gammaproteobacteria Klebsiella sp. OBRC7 LigB family dioxygenase [Klebsiella sp. OBRC7].
WP_017384038.1 DHBP_synthase_ribB-><-?<-?<-?<-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae LigB family dioxygenase [Enterobacter cloacae].
CBX72420.1 <-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 256 bacteria>proteobacteria>gammaproteobacteria Yersinia enterocolitica W22703 uncharacterized protein ygiD [Yersinia enterocolitica W22703].
WP_007370079.1 <-BMFP_YqiC||?->DHBP_synthase_ribB->?-><-ZupT_ygiE||PCAD*->?->?->?->?-><-glutathione_synthase_YgiC 262 bacteria>proteobacteria>gammaproteobacteria Kosakonia radicincitans LigB family dioxygenase [Kosakonia radicincitans].
YP_002921287.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 263 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae subsp. pneumoniae NTUH-K2044 hypothetical protein KP1_4734 [Klebsiella pneumoniae subsp. pneumoniae NTUH-K2044].
YP_006341727.1 <-BMFP_YqiC||?->DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 263 bacteria>proteobacteria>gammaproteobacteria Cronobacter sakazakii ES15 LigB family dioxygenase [Cronobacter sakazakii ES15].
WP_023330045.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 263 bacteria>proteobacteria>gammaproteobacteria Klebsiella oxytoca LigB family dioxygenase [Klebsiella oxytoca].
YP_007876643.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 263 bacteria>proteobacteria>gammaproteobacteria Raoultella ornithinolytica B6 LigB family dioxygenase [Raoultella ornithinolytica B6].
EWE11198.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 263 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae BIDMC 47 LigB family dioxygenase [Klebsiella pneumoniae BIDMC 47].
WP_017899747.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 263 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae LigB family dioxygenase [Klebsiella pneumoniae].
WP_008460909.1 <-HTH+PBP2||?->?-><-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. Ag1 LigB family dioxygenase [Enterobacter sp. Ag1].
WP_020233252.1 <-BMFP_YqiC||DHBP_synthase_ribB->?->PCAD*-><-glutathione_synthase_YgiC<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_009638521.1 <-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Serratia sp. M24T3 LigB family dioxygenase [Serratia sp. M24T3].
YP_001178161.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. 638 hypothetical protein Ent638_3451 [Enterobacter sp. 638].
WP_016538236.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*<-DHBP_synthase_ribB||BMFP_YqiC-> 257 bacteria>proteobacteria>gammaproteobacteria Cedecea davisae aromatic ring-opening dioxygenase, catalytic subunit LigB [Cedecea davisae].
AHJ76521.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*->?->?->?-><-glutathione_synthase_YgiC<-TM_rich_ygiB 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter sacchari SP1 dioxygenase [Enterobacter sacchari SP1].
WP_001401140.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
WP_001428216.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
WP_001469341.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
WP_001472297.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
WP_001506285.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
WP_001507922.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
WP_001521563.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
WP_001533566.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
WP_001572859.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
WP_001615204.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
WP_001621378.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
WP_001630453.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
WP_001645778.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
WP_001653394.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
WP_001666741.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
WP_001688866.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
YP_006580248.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||?->?->?->?-><-DHBP_synthase_ribB 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae subsp. cloacae ENHKU01 LigB family dioxygenase [Enterobacter cloacae subsp. cloacae ENHKU01].
WP_001691005.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
WP_001696965.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
WP_001705446.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
YP_006318185.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Shimwellia blattae DSM 4481 = NBRC 105725 putative aromatic ring-opening dioxygenase [Shimwellia blattae DSM 4481 = NBRC 105725].
WP_001708411.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?||?->?-><-DHBP_synthase_ribB 262 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_001712106.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
WP_001723913.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
YP_006217436.1 <-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Providencia stuartii MRSN 2154 LigB family dioxygenase [Providencia stuartii MRSN 2154].
WP_001740701.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
YP_008108148.1 glutathione_synthase_YgiC-><-?<-?<-?<-?<-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. R4-368 LigB family dioxygenase [Enterobacter sp. R4-368].
YP_005198714.1 <-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Rahnella aquatilis CIP 78.65 = ATCC 33071 hypothetical protein Rahaq2_0648 [Rahnella aquatilis CIP 78.65 = ATCC 33071].
WP_001720606.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 257 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
WP_004097573.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?<-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
YP_004953678.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae EcWSU1 protein YgiD [Enterobacter cloacae EcWSU1].
YP_003940273.1 DHBP_synthase_ribB-><-?<-?<-?<-?||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter lignolyticus SCF1 extradiol ring-cleavage dioxygenase class III protein subunit B [Enterobacter lignolyticus SCF1].
EWG69468.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. DC1 LigB family dioxygenase [Enterobacter sp. DC1].
EUM11680.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. BIDMC 30 LigB family dioxygenase [Enterobacter sp. BIDMC 30].
EUL33308.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae UCI 49 LigB family dioxygenase [Enterobacter cloacae UCI 49].
WP_023480970.1 <-BMFP_YqiC||DHBP_synthase_ribB->?-><-ZupT_ygiE||PCAD*->?->?->?-><-glutathione_synthase_YgiC<-TM_rich_ygiB 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae hypothetical protein [Enterobacter cloacae].
WP_002438177.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Escherichia hermannii LigB family dioxygenase [Escherichia hermannii].
WP_023337809.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||?->?->?->?-><-DHBP_synthase_ribB 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. MGH 23 LigB family dioxygenase [Enterobacter sp. MGH 23].
WP_023309206.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-DHBP_synthase_ribB||BMFP_YqiC-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae LigB family dioxygenase [Enterobacter cloacae].
WP_004105868.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 263 bacteria>proteobacteria>gammaproteobacteria Klebsiella oxytoca LigB family dioxygenase [Klebsiella oxytoca].
YP_004211382.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-?||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Rahnella sp. Y9602 extradiol ring-cleavage dioxygenase class III protein subunit B [Rahnella sp. Y9602].
WP_020883636.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae Extradiol ring-cleavage dioxygenase class III protein subunit B [Enterobacter cloacae].
WP_017374983.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Enterobacteriaceae bacterium LSJC7 LigB family dioxygenase [Enterobacteriaceae bacterium LSJC7].
WP_023248573.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?||?->?-><-DHBP_synthase_ribB 262 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_006818262.1 <-BMFP_YqiC||DHBP_synthase_ribB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 257 bacteria>proteobacteria>gammaproteobacteria Yokenella regensburgei LigB family dioxygenase [Yokenella regensburgei].
WP_006688035.1 <-BMFP_YqiC||DHBP_synthase_ribB-><-?<-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 257 bacteria>proteobacteria>gammaproteobacteria Citrobacter youngae LigB family dioxygenase [Citrobacter youngae].
WP_007796215.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE->BMFP_YqiC-> 167 bacteria>proteobacteria>gammaproteobacteria Cronobacter malonaticus Uncharacterized protein ygiD [Cronobacter malonaticus].
WP_000283105.1 <-ZupT_ygiE||LigB->PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 170 bacteria>proteobacteria>gammaproteobacteria Shigella dysenteriae extradiol ring-cleavage dioxygenase [Shigella dysenteriae].
WP_001616984.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-LigB<-PCAD*||ZupT_ygiE-> 182 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_021521412.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-> 278 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
YP_008671641.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 276 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica subsp. enterica serovar Typhimurium str. DT104 conserved hypothetical protein [Salmonella enterica subsp. enterica serovar Typhimurium str. DT104].
WP_001524037.1 <-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 276 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_006895191.1 <-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 276 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica extradiol ring-cleavage dioxygenase, class III enzyme subunit B [Salmonella enterica].
WP_000245236.1 <-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 276 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
YP_008307142.1 <-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 276 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica subsp. enterica serovar Bareilly str. CFSAN000189 LigB family dioxygenase [Salmonella enterica subsp. enterica serovar Bareilly str. CFSAN000189].
WP_000245230.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 276 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_000245229.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 276 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_000245228.1 <-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 276 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
EHC32232.1 TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD* 276 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica subsp. enterica serovar Adelaide str. A4-669 uncharacterized protein YgiD [Salmonella enterica subsp. enterica serovar Adelaide str. A4-669].
EHC32296.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD* 276 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica subsp. enterica serovar Gaminara str. A4-567 uncharacterized protein YgiD [Salmonella enterica subsp. enterica serovar Gaminara str. A4-567].
EHC82445.1 glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 276 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica subsp. enterica serovar Senftenberg str. A4-543 uncharacterized protein YgiD [Salmonella enterica subsp. enterica serovar Senftenberg str. A4-543].
NP_457581.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 276 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica subsp. enterica serovar Typhi str. CT18 dioxygenase [Salmonella enterica subsp. enterica serovar Typhi str. CT18].
WP_001670925.1 SP+OEP+OEP_tolC->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 233 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
YP_002148116.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 276 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica subsp. enterica serovar Agona str. SL483 hypothetical protein SeAg_B3370 [Salmonella enterica subsp. enterica serovar Agona str. SL483].
WP_021014188.1 PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 260 bacteria>proteobacteria>gammaproteobacteria Serratia sp. ATCC 39006 Extradiol ring-cleavage dioxygenase class III protein subunit B [Serratia sp. ATCC 39006].
WP_007870821.1 glutathione_synthase_YgiC-><-PCAD*||?->BMFP_YqiC-> 246 bacteria>proteobacteria>gammaproteobacteria Cronobacter sakazakii Uncharacterized protein ygiD [Cronobacter sakazakii].
WP_006178575.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 246 bacteria>proteobacteria>gammaproteobacteria Enterobacter cancerogenus LigB family dioxygenase [Enterobacter cancerogenus].
WP_001784946.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 249 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
YP_006887609.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 253 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica subsp. enterica serovar Weltevreden str. 2007-60-3289-1 Uncharacterized protein ygiD [Salmonella enterica subsp. enterica serovar Weltevreden str. 2007-60-3289-1].
WP_023212690.1 <-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 253 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_023196526.1 <-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 253 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_021541326.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_021539775.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia MULTISPECIES: dioxygenase [Escherichia].
WP_021524525.1 glutathione_synthase_YgiC->?->?->?->?-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_021555718.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_021516480.1 glutathione_synthase_YgiC->?->?->?->?-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_021551436.1 SP+OEP+OEP_tolC->?->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_016233558.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_007729553.1 PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 146 bacteria>proteobacteria>gammaproteobacteria Cronobacter dublinensis Uncharacterized protein ygiD [Cronobacter dublinensis].
WP_001683305.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_021560955.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_001606170.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_001586273.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_001534533.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_001525681.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
YP_002399556.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli ED1a hypothetical protein ECED1_3707 [Escherichia coli ED1a].
NP_755659.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli CFT073 hypothetical protein c3788 [Escherichia coli CFT073].
WP_001357683.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_000188963.1 SP+OEP+OEP_tolC->?->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_000188962.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
YP_006140246.1 glutathione_synthase_YgiC->?-><-?||?->?-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli NA114 hypothetical protein ECNA114_3133 [Escherichia coli NA114].
YP_006097623.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 042 putative aromatic ring-opening dioxygenase [Escherichia coli 042].
WP_000188345.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_000188346.1 <-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_000188353.1 <-ZupT_ygiE||PCAD*-><-?<-?<-?<-glutathione_synthase_YgiC<-TM_rich_ygiB 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_000188395.1 <-ZupT_ygiE||PCAD*-><-?<-?||?-><-?<-glutathione_synthase_YgiC 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_023351811.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_000188366.1 <-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_000188367.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
YP_542454.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli UTI89 hypothetical protein UTI89_C3476 [Escherichia coli UTI89].
WP_000188368.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_023165306.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 254 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
YP_002384082.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-> 292 bacteria>proteobacteria>gammaproteobacteria Escherichia fergusonii ATCC 35469 hypothetical protein EFER_2983 [Escherichia fergusonii ATCC 35469].
YP_003015905.1 PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 261 bacteria>proteobacteria>gammaproteobacteria Pectobacterium carotovorum subsp. carotovorum PC1 Extradiol ring-cleavage dioxygenase class III protein subunit B [Pectobacterium carotovorum subsp. carotovorum PC1].
WP_002431357.1 TM_rich_ygiB->glutathione_synthase_YgiC->?->?->?-><-PCAD*||ZupT_ygiE-> 292 bacteria>proteobacteria>gammaproteobacteria Escherichia fergusonii LigB family dioxygenase [Escherichia fergusonii].
YP_006644980.1 PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 261 bacteria>proteobacteria>gammaproteobacteria Pectobacterium carotovorum subsp. carotovorum PCC21 extradiol ring-cleavage dioxygenase class III protein subunit B [Pectobacterium carotovorum subsp. carotovorum PCC21].
WP_005975536.1 PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 261 bacteria>proteobacteria>gammaproteobacteria Pectobacterium wasabiae LigB family dioxygenase [Pectobacterium wasabiae].
WP_010280213.1 PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 261 bacteria>proteobacteria>gammaproteobacteria Pectobacterium carotovorum LigB family dioxygenase [Pectobacterium carotovorum].
YP_048453.1 PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 261 bacteria>proteobacteria>gammaproteobacteria Pectobacterium atrosepticum SCRI1043 hypothetical protein ECA0327 [Pectobacterium atrosepticum SCRI1043].
WP_009114717.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD* 261 bacteria>proteobacteria>gammaproteobacteria Brenneria sp. EniD312 LigB family dioxygenase [Brenneria sp. EniD312].
EWF64309.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 263 bacteria>proteobacteria>gammaproteobacteria Klebsiella oxytoca MGH 41 LigB family dioxygenase [Klebsiella oxytoca MGH 41].
YP_005016579.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 263 bacteria>proteobacteria>gammaproteobacteria Klebsiella oxytoca KCTC 1686 LigB family dioxygenase [Klebsiella oxytoca KCTC 1686].
WP_007778118.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE->?->BMFP_YqiC-> 263 bacteria>proteobacteria>gammaproteobacteria Cronobacter malonaticus Uncharacterized protein ygiD [Cronobacter malonaticus].
WP_007701635.1 SP+OEP+OEP_tolC->?->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-><-?||BMFP_YqiC-> 263 bacteria>proteobacteria>gammaproteobacteria Cronobacter universalis Uncharacterized protein ygiD [Cronobacter universalis].
WP_019077699.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Citrobacter freundii LigB family dioxygenase [Citrobacter freundii].
WP_019843585.1 PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Dickeya zeae LigB family dioxygenase [Dickeya zeae].
WP_020231469.1 <-ZupT_ygiE||PCAD*-><-?<-?<-?<-glutathione_synthase_YgiC<-TM_rich_ygiB 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_006811985.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter hormaechei LigB family dioxygenase [Enterobacter hormaechei].
WP_017692656.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae complex MULTISPECIES: LigB family dioxygenase [Enterobacter cloacae complex].
WP_016943076.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD* 262 bacteria>proteobacteria>gammaproteobacteria Dickeya zeae LigB family dioxygenase [Dickeya zeae].
YP_002989202.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD* 262 bacteria>proteobacteria>gammaproteobacteria Dickeya dadantii Ech703 hypothetical protein Dd703_3622 [Dickeya dadantii Ech703].
YP_003006059.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD* 262 bacteria>proteobacteria>gammaproteobacteria Dickeya zeae Ech1591 hypothetical protein Dd1591_3780 [Dickeya zeae Ech1591].
WP_008502970.1 <-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. SST3 LigB family dioxygenase [Enterobacter sp. SST3].
YP_003257780.1 PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Pectobacterium wasabiae WPP163 hypothetical protein Pecwa_0320 [Pectobacterium wasabiae WPP163].
WP_020240234.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
YP_007338886.1 <-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Enterobacteriaceae bacterium strain FGI 57 hypothetical protein D782_0646 [Enterobacteriaceae bacterium strain FGI 57].
YP_007473238.1 <-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica subsp. enterica serovar Javiana str. CFSAN001992 LigB family dioxygenase [Salmonella enterica subsp. enterica serovar Javiana str. CFSAN001992].
YP_003331922.1 PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Dickeya dadantii Ech586 extradiol ring-cleavage dioxygenase class III protein subunit B [Dickeya dadantii Ech586].
YP_006281333.1 PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Pectobacterium sp. SCC3193 Extradiol ring-cleavage dioxygenase class III protein subunit B [Pectobacterium sp. SCC3193].
WP_001405941.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
WP_010435652.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter mori LigB family dioxygenase [Enterobacter mori].
WP_016154523.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Citrobacter sp. KTE151 dioxygenase [Citrobacter sp. KTE151].
WP_016157487.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Citrobacter sp. KTE32 dioxygenase [Citrobacter sp. KTE32].
YP_006479285.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae subsp. dissolvens SDM LigB family dioxygenase [Enterobacter cloacae subsp. dissolvens SDM].
EUM61430.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. MGH 13 LigB family dioxygenase [Enterobacter sp. MGH 13].
EUM47714.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. MGH 33 LigB family dioxygenase [Enterobacter sp. MGH 33].
WP_001728640.1 <-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
YP_003614844.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae subsp. cloacae ATCC 13047 hypothetical protein ECL_04366 [Enterobacter cloacae subsp. cloacae ATCC 13047].
YP_008323814.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Salmonella bongori N268-08 Uncharacterized protein ygiD [Salmonella bongori N268-08].
WP_002954511.1 <-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica hypothetical protein [Salmonella enterica].
WP_003024597.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Citrobacter MULTISPECIES: LigB family dioxygenase [Citrobacter].
WP_016505640.1 SP+OEP+OEP_tolC->?->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica Extradiol ring-cleavage dioxygenase class III protein subunit B [Salmonella enterica].
EUM41314.1 <-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. BWH 37 LigB family dioxygenase [Enterobacter sp. BWH 37].
WP_003828413.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Citrobacter freundii LigB family dioxygenase [Citrobacter freundii].
WP_003846311.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Citrobacter MULTISPECIES: LigB family dioxygenase [Citrobacter].
WP_003862526.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae complex MULTISPECIES: LigB family dioxygenase [Enterobacter cloacae complex].
EUM20636.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. BIDMC 28 LigB family dioxygenase [Enterobacter sp. BIDMC 28].
EUM16449.1 <-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. BIDMC 29 LigB family dioxygenase [Enterobacter sp. BIDMC 29].
EUL71951.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae UCI 30 LigB family dioxygenase [Enterobacter cloacae UCI 30].
WP_022631858.1 PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Dickeya MULTISPECIES: Extradiol ring-cleavage dioxygenase family protein [Dickeya].
ETX62309.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Citrobacter freundii UCI 32 LigB family dioxygenase [Citrobacter freundii UCI 32].
YP_003881118.1 PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Dickeya dadantii 3937 dioxygenase [Dickeya dadantii 3937].
CDL31869.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae ISC8 Uncharacterized protein ygiD [Enterobacter cloacae ISC8].
WP_024108105.1 PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Dickeya dianthicola LigB family dioxygenase [Dickeya dianthicola].
WP_024104271.1 PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Dickeya dianthicola LigB family dioxygenase [Dickeya dianthicola].
WP_022649429.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae complex MULTISPECIES: LigB family dioxygenase [Enterobacter cloacae complex].
EWG66761.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. DC3 LigB family dioxygenase [Enterobacter sp. DC3].
EUL61763.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae UCI 39 LigB family dioxygenase [Enterobacter cloacae UCI 39].
WP_023972615.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_023620513.1 TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae LigB family dioxygenase [Enterobacter cloacae].
WP_023180663.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_023333432.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. MGH 24 LigB family dioxygenase [Enterobacter sp. MGH 24].
WP_023326085.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. MGH 34 LigB family dioxygenase [Enterobacter sp. MGH 34].
WP_023294571.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae complex MULTISPECIES: LigB family dioxygenase [Enterobacter cloacae complex].
WP_023260395.1 <-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_023242507.1 <-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_023233765.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_023233417.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_023232031.1 PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_023221312.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_023220866.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_023213913.1 <-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_023209141.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_023208701.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_023207428.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_023202099.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_023139389.1 <-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica hypothetical protein [Salmonella enterica].
WP_023136694.1 <-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_023314867.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae LigB family dioxygenase [Enterobacter cloacae].
WP_023306969.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae LigB family dioxygenase [Enterobacter cloacae].
WP_021242310.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae LigB family dioxygenase [Enterobacter cloacae].
WP_023298620.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae LigB family dioxygenase [Enterobacter cloacae].
YP_004830214.1 SP+OEP+OEP_tolC->TM_rich_ygiB->glutathione_synthase_YgiC-><-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter asburiae LF7a extradiol ring-cleavage dioxygenase class III protein subunit B [Enterobacter asburiae LF7a].
WP_023185431.1 <-ZupT_ygiE||PCAD*-><-glutathione_synthase_YgiC<-TM_rich_ygiB<-SP+OEP+OEP_tolC 262 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].

#;variant neighborhoods where the core features a PCAD enzyme combining with membrane DoxD/DoxX protein and a HTH regulator. Can also contain either a a/b hydrolase or a
#;glutathione_S-transferase.

#;core neighborhood
YP_199306.1 TM_rich_DoxX_DoxD->PCAD*-> 159 bacteria>proteobacteria>gammaproteobacteria Xanthomonas oryzae pv. oryzae KACC 10331 hypothetical protein XOO0667 [Xanthomonas oryzae pv. oryzae KACC 10331].
WP_007648402.1 HTH+PBP2-><-PCAD*<-TM_rich_DoxX_DoxD<-F420_oxidored+TM||HTH+PBP2-> 160 bacteria>proteobacteria>gammaproteobacteria Shewanella sp. HN-41 putative cytoplasmic protein [Shewanella sp. HN-41].
YP_006977061.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 286 bacteria>proteobacteria>gammaproteobacteria Alteromonas macleodii AltDE1 LigB family enzyme [Alteromonas macleodii AltDE1].
WP_017133825.1 <-TM_rich_DoxX_DoxD<-PCAD*||HTH+PBP2-> 277 bacteria>proteobacteria>gammaproteobacteria Pseudomonas agarici catalytic subunit of aromatic ring-opening dioxygenase [Pseudomonas agarici].
YP_006824978.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 307 bacteria>proteobacteria>gammaproteobacteria Alteromonas macleodii str. 'Black Sea 11' LigB family enzyme [Alteromonas macleodii str. 'Black Sea 11'].
WP_021818146.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 276 bacteria>proteobacteria>gammaproteobacteria Halomonas sp. BJGMM-B45 hypothetical protein [Halomonas sp. BJGMM-B45].
YP_007588515.1 TM_rich_DoxX_DoxD-><-?<-?<-NAD_binding_10<-?||PCAD*-> 259 bacteria>proteobacteria>gammaproteobacteria Rhodanobacter denitrificans hypothetical protein R2APBS1_0098 [Rhodanobacter denitrificans].
GAE58104.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 276 bacteria>proteobacteria>gammaproteobacteria Xanthomonas arboricola pv. pruni MAFF 301427 4,5-dopa dioxygenase extradiol [Xanthomonas arboricola pv. pruni MAFF 301427].
GAF56708.1 HTH+PBP2-><-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 275 bacteria>proteobacteria>gammaproteobacteria Psychrobacter sp. JCM 18901 putative cytoplasmic protein [Psychrobacter sp. JCM 18901].
WP_008488175.1 <-PCAD*<-TM_rich_DoxX_DoxD<-HTH+PBP2 240 bacteria>proteobacteria>gammaproteobacteria Idiomarina xiamenensis extradiol ring-cleavage dioxygenase [Idiomarina xiamenensis].
WP_017356514.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 274 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia catalytic LigB subunit of aromatic ring-opening dioxygenase [Stenotrophomonas maltophilia].
WP_020680230.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 274 bacteria>proteobacteria>gammaproteobacteria Marinobacterium rhizophilum hypothetical protein [Marinobacterium rhizophilum].
WP_007111978.1 HTH+PBP2->TM_rich_DoxX_DoxD->PCAD*-> 245 bacteria>proteobacteria>gammaproteobacteria Halomonas boliviensis 4,5-DOPA dioxygenase extradiol-like protein [Halomonas boliviensis].
YP_344400.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->?->PCAD*-> 274 bacteria>proteobacteria>gammaproteobacteria Nitrosococcus oceani ATCC 19707 extradiol ring-cleavage dioxygenase III subunit B [Nitrosococcus oceani ATCC 19707].
WP_009288134.1 TM_rich_DoxX_DoxD->PCAD*-> 245 bacteria>proteobacteria>gammaproteobacteria Halomonas titanicae Extradiol aromatic ring-opening dioxygenase, DODA type [Halomonas titanicae].
WP_009723876.1 HTH+PBP2->TM_rich_DoxX_DoxD->PCAD*-> 245 bacteria>proteobacteria>gammaproteobacteria Halomonas sp. TD01 extradiol ring-cleavage dioxygenase [Halomonas sp. TD01].
WP_017641850.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 258 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. 313 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas sp. 313].
WP_010626330.1 <-PCAD*<-TM_rich_DoxX_DoxD<-HTH+PBP2 245 bacteria>proteobacteria>gammaproteobacteria Halomonas sp. KM-1 extradiol ring-cleavage dioxygenase [Halomonas sp. KM-1].
WP_016915795.1 <-PCAD*<-TM_rich_DoxX_DoxD<-HTH+PBP2 245 bacteria>proteobacteria>gammaproteobacteria Halomonas stevensii hypothetical protein [Halomonas stevensii].
WP_007159048.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 258 bacteria>proteobacteria>gammaproteobacteria Pseudomonas psychrotolerans putative extradiol ring-cleavage dioxygenase [Pseudomonas psychrotolerans].
WP_022520859.1 HTH+PBP2->TM_rich_DoxX_DoxD->PCAD*-> 245 bacteria>proteobacteria>gammaproteobacteria Halomonas sp. A3H3 4,5-DOPA dioxygenase extradiol-like protein [Halomonas sp. A3H3].
YP_003527276.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 274 bacteria>proteobacteria>gammaproteobacteria Nitrosococcus halophilus Nc 4 extradiol ring-cleavage dioxygenase class III protein subunit B [Nitrosococcus halophilus Nc 4].
WP_018917714.1 HTH+PBP2->TM_rich_DoxX_DoxD->PCAD*-> 245 bacteria>proteobacteria>gammaproteobacteria Halomonas zhanjiangensis catalytic LigB subunit of aromatic ring-opening dioxygenase [Halomonas zhanjiangensis].
YP_003899367.1 HTH+PBP2->TM_rich_DoxX_DoxD->PCAD*-> 245 bacteria>proteobacteria>gammaproteobacteria Halomonas elongata DSM 2581 extradiol ring-cleavage dioxygenase [Halomonas elongata DSM 2581].
GAF52404.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-><-HTH+PBP2 249 bacteria>proteobacteria>gammaproteobacteria Psychrobacter sp. JCM 18900 putative cytoplasmic protein [Psychrobacter sp. JCM 18900].
YP_449636.1 TM_rich_DoxX_DoxD->PCAD*-> 272 bacteria>proteobacteria>gammaproteobacteria Xanthomonas oryzae pv. oryzae MAFF 311018 hypothetical protein XOO_0607 [Xanthomonas oryzae pv. oryzae MAFF 311018].
WP_021814624.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 272 bacteria>proteobacteria>gammaproteobacteria Psychrobacter aquaticus putative cytoplasmic protein [Psychrobacter aquaticus].
NP_644013.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 272 bacteria>proteobacteria>gammaproteobacteria Xanthomonas axonopodis pv. citri str. 306 hypothetical protein XAC3706 [Xanthomonas axonopodis pv. citri str. 306].
WP_005926752.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 272 bacteria>proteobacteria>gammaproteobacteria Xanthomonas axonopodis catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Xanthomonas axonopodis].
WP_005911272.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 272 bacteria>proteobacteria>gammaproteobacteria Xanthomonas axonopodis hypothetical protein [Xanthomonas axonopodis].
WP_010379755.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 272 bacteria>proteobacteria>gammaproteobacteria Xanthomonas campestris hypothetical protein [Xanthomonas campestris].
WP_010365445.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 272 bacteria>proteobacteria>gammaproteobacteria Xanthomonas vasicola hypothetical protein [Xanthomonas vasicola].
WP_017118534.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 272 bacteria>proteobacteria>gammaproteobacteria Xanthomonas vasicola catalytic LigB subunit of aromatic ring-opening dioxygenase [Xanthomonas vasicola].
YP_008640235.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 272 bacteria>proteobacteria>gammaproteobacteria Xanthomonas fuscans subsp. fuscans putative dioxygenase [Xanthomonas fuscans subsp. fuscans].
YP_005630239.1 <-PCAD*<-TM_rich_DoxX_DoxD 272 bacteria>proteobacteria>gammaproteobacteria Xanthomonas oryzae pv. oryzicola BLS256 4,5-dopa dioxygenase extradiol [Xanthomonas oryzae pv. oryzicola BLS256].
WP_019301237.1 <-PCAD*<-TM_rich_DoxX_DoxD 272 bacteria>proteobacteria>gammaproteobacteria Xanthomonas oryzae catalytic LigB subunit of aromatic ring-opening dioxygenase [Xanthomonas oryzae].
WP_007965153.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 272 bacteria>proteobacteria>gammaproteobacteria Xanthomonas fuscans hypothetical protein [Xanthomonas fuscans].
WP_019304277.1 TM_rich_DoxX_DoxD->PCAD*-> 272 bacteria>proteobacteria>gammaproteobacteria Xanthomonas oryzae catalytic LigB subunit of aromatic ring-opening dioxygenase [Xanthomonas oryzae].
WP_023905301.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 272 bacteria>proteobacteria>gammaproteobacteria Xanthomonas hortorum hypothetical protein [Xanthomonas hortorum].
YP_008163214.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 272 bacteria>proteobacteria>gammaproteobacteria Psychrobacter sp. G aromatic ring-cleaving dioxygenase [Psychrobacter sp. G].
WP_003489595.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 272 bacteria>proteobacteria>gammaproteobacteria Xanthomonas citri catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Xanthomonas citri].
YP_264419.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 272 bacteria>proteobacteria>gammaproteobacteria Psychrobacter arcticus 273-4 hypothetical protein Psyc_1134 [Psychrobacter arcticus 273-4].
WP_021813337.1 TM_rich_DoxX_DoxD->PCAD*-> 272 bacteria>proteobacteria>gammaproteobacteria Psychrobacter aquaticus putative cytoplasmic protein [Psychrobacter aquaticus].
WP_017116829.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 272 bacteria>proteobacteria>gammaproteobacteria Xanthomonas vasicola catalytic LigB subunit of aromatic ring-opening dioxygenase [Xanthomonas vasicola].
WP_007972967.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 272 bacteria>proteobacteria>gammaproteobacteria Xanthomonas fuscans hypothetical protein [Xanthomonas fuscans].
YP_561794.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 272 bacteria>proteobacteria>gammaproteobacteria Shewanella denitrificans OS217 extradiol ring-cleavage dioxygenase III subunit B [Shewanella denitrificans OS217].
YP_580539.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 272 bacteria>proteobacteria>gammaproteobacteria Psychrobacter cryohalolentis K5 extradiol ring-cleavage dioxygenase III subunit B [Psychrobacter cryohalolentis K5].
YP_007652372.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 272 bacteria>proteobacteria>gammaproteobacteria Xanthomonas citri subsp. citri Aw12879 Hypothetical Protein XCAW_04410 [Xanthomonas citri subsp. citri Aw12879].
WP_019935876.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Oceanimonas smirnovii hypothetical protein [Oceanimonas smirnovii].
WP_007082611.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 270 bacteria>proteobacteria>gammaproteobacteria Rhodanobacter fulvus hypothetical protein [Rhodanobacter fulvus].
YP_005091937.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 270 bacteria>proteobacteria>gammaproteobacteria Oceanimonas sp. GK1 extradiol ring-cleavage dioxygenase III subunit B [Oceanimonas sp. GK1].
EVT71030.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 269 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia 5BA-I-2 catalytic LigB subunit of aromatic ring-opening dioxygenase [Stenotrophomonas maltophilia 5BA-I-2].
YP_435926.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Hahella chejuensis KCTC 2396 hypothetical protein HCH_04807 [Hahella chejuensis KCTC 2396].
WP_022951047.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-><-?||HTH+PBP2-> 261 bacteria>proteobacteria>gammaproteobacteria Leucothrix mucor extradiol ring-cleavage dioxygenase [Leucothrix mucor].
WP_012138721.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 268 bacteria>proteobacteria>gammaproteobacteria Marinobacter lipolyticus extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Marinobacter lipolyticus].
WP_007019332.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 268 bacteria>proteobacteria>gammaproteobacteria Bermanella marisrubri extradiol ring-cleavage dioxygenase [Bermanella marisrubri].
WP_007115993.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 268 bacteria>proteobacteria>gammaproteobacteria Enhydrobacter aerosaccus extradiol ring-cleavage dioxygenase [Enhydrobacter aerosaccus].
WP_005992184.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 268 bacteria>proteobacteria>gammaproteobacteria Xanthomonas vesicatoria hypothetical protein [Xanthomonas vesicatoria].
WP_010642419.1 <-TM_rich_DoxX_DoxD<-PCAD*<-F420_oxidored+TM||HTH+PBP2-> 267 bacteria>proteobacteria>gammaproteobacteria Acidithiobacillus thiooxidans aromatic ring-cleaving dioxygenase [Acidithiobacillus thiooxidans].
WP_008939943.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 267 bacteria>proteobacteria>gammaproteobacteria Marinobacter santoriniensis dioxygenase (LigB family enzyme) [Marinobacter santoriniensis].
WP_017163997.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 267 bacteria>proteobacteria>gammaproteobacteria Xanthomonas axonopodis catalytic LigB subunit of aromatic ring-opening dioxygenase [Xanthomonas axonopodis].
WP_023007847.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-><-ACR_tran_TM<-SP+HlyD 266 bacteria>proteobacteria>gammaproteobacteria Marinobacter sp. EVN1 extradiol ring-cleavage dioxygenase [Marinobacter sp. EVN1].
YP_957433.1 SP+HlyD->ACR_tran_TM-><-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 266 bacteria>proteobacteria>gammaproteobacteria Marinobacter aquaeolei VT8 extradiol ring-cleavage dioxygenase III subunit B [Marinobacter aquaeolei VT8].
YP_005428056.1 SP+HlyD->ACR_tran_TM-><-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 266 bacteria>proteobacteria>gammaproteobacteria Marinobacter hydrocarbonoclasticus ATCC 49840 dioxygenase (LigB family enzyme) [Marinobacter hydrocarbonoclasticus ATCC 49840].
WP_008175902.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-><-ACR_tran_TM<-SP+HlyD 257 bacteria>proteobacteria>gammaproteobacteria Marinobacter manganoxydans hypothetical protein [Marinobacter manganoxydans].
WP_006448566.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Xanthomonas gardneri hypothetical protein [Xanthomonas gardneri].
WP_010798540.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 261 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. HPB0071 hypothetical protein [Pseudomonas sp. HPB0071].
WP_020210151.1 TM_rich_DoxX_DoxD->PCAD*-> 263 bacteria>proteobacteria>gammaproteobacteria Gilvimarinus chinensis hypothetical protein [Gilvimarinus chinensis].
WP_010484129.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 263 bacteria>proteobacteria>gammaproteobacteria Pseudomonas geniculata extradiol ring-cleavage dioxygenase class III protein subunit B [Pseudomonas geniculata].
WP_005412121.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 262 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia Putative cytoplasmic protein [Stenotrophomonas maltophilia].
WP_005415110.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 262 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia extradiol ring-cleavage dioxygenase class III protein subunit B [Stenotrophomonas maltophilia].
YP_006748075.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 296 bacteria>proteobacteria>gammaproteobacteria Alteromonas macleodii ATCC 27126 LigB family enzyme [Alteromonas macleodii ATCC 27126].
YP_006799126.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 296 bacteria>proteobacteria>gammaproteobacteria Alteromonas macleodii str. 'English Channel 673' LigB family enzyme [Alteromonas macleodii str. 'English Channel 673'].
WP_004582646.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 256 bacteria>proteobacteria>gammaproteobacteria Marinobacter nanhaiticus extradiol ring-cleavage dioxygenase [Marinobacter nanhaiticus].
WP_008264660.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 262 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas sp. SKA14 4,5-dopa dioxygenase extradiol [Stenotrophomonas sp. SKA14].
WP_017157432.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 282 bacteria>proteobacteria>gammaproteobacteria Xanthomonas axonopodis catalytic LigB subunit of aromatic ring-opening dioxygenase [Xanthomonas axonopodis].
YP_005884626.1 SP+HlyD->ACR_tran_TM-><-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 257 bacteria>proteobacteria>gammaproteobacteria Marinobacter adhaerens HP15 extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Marinobacter adhaerens HP15].
WP_016900903.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 262 bacteria>proteobacteria>gammaproteobacteria Xanthomonas arboricola catalytic LigB subunit of aromatic ring-opening dioxygenase [Xanthomonas arboricola].
YP_006183241.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 262 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia D457 hypothetical protein SMD_0471 [Stenotrophomonas maltophilia D457].
YP_006803030.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 296 bacteria>proteobacteria>gammaproteobacteria Alteromonas macleodii str. 'Balearic Sea AD45' LigB family enzyme [Alteromonas macleodii str. 'Balearic Sea AD45'].
GAE55712.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 372 bacteria>proteobacteria>gammaproteobacteria Xanthomonas arboricola pv. pruni MAFF 301420 hypothetical protein XPR_2347 [Xanthomonas arboricola pv. pruni MAFF 301420].
AHI31917.1 HTH+PBP2->?->?-><-?<-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 257 bacteria>proteobacteria>gammaproteobacteria Marinobacter sp. R9SW1 catalytic subunit of aromatic ring-opening dioxygenase [Marinobacter sp. R9SW1].
YP_002026820.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 262 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia R551-3 extradiol ring-cleavage dioxygenase class III protein subunit B [Stenotrophomonas maltophilia R551-3].
WP_021204373.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 262 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia catalytic LigB subunit of aromatic ring-opening dioxygenase [Stenotrophomonas maltophilia].
YP_006918123.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 257 bacteria>proteobacteria>gammaproteobacteria Simiduia agarivorans SA1 = DSM 21679 extradiol ring-cleavage dioxygenase class III protein subunit B [Simiduia agarivorans SA1 = DSM 21679].
YP_004791011.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 262 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia JV3 extradiol ring-cleavage dioxygenase class III protein subunit B [Stenotrophomonas maltophilia JV3].
YP_001970457.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 262 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia K279a dioxygenase subunit [Stenotrophomonas maltophilia K279a].
WP_019660907.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 262 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia catalytic LigB subunit of aromatic ring-opening dioxygenase [Stenotrophomonas maltophilia].
WP_019363866.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 262 bacteria>proteobacteria>gammaproteobacteria Pseudomonas luteola hypothetical protein [Pseudomonas luteola].
WP_018987583.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-><-TM_rich_DoxX_DoxD||?->SP+HlyD-> 256 bacteria>proteobacteria>betaproteobacteria Methylophilus methylotrophus hypothetical protein [Methylophilus methylotrophus].
WP_009115233.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->?->PCAD*-> 261 bacteria>proteobacteria>betaproteobacteria Neisseria wadsworthii aromatic ring-cleaving dioxygenase [Neisseria wadsworthii].
WP_003801960.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 266 bacteria>proteobacteria>betaproteobacteria Alcaligenes faecalis aromatic ring-cleaving dioxygenase [Alcaligenes faecalis].
WP_019883757.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-><-TM_rich_DoxX_DoxD||?->SP+HlyD-> 266 bacteria>proteobacteria>betaproteobacteria Methylophilus MULTISPECIES: hypothetical protein [Methylophilus].
WP_004284301.1 <-PCAD*<-?<-TM_rich_DoxX_DoxD||HTH+PBP2-> 261 bacteria>proteobacteria>betaproteobacteria Neisseria weaveri aromatic ring-cleaving dioxygenase [Neisseria weaveri].
WP_004286098.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->?->PCAD*-> 261 bacteria>proteobacteria>betaproteobacteria Neisseria weaveri aromatic ring-cleaving dioxygenase [Neisseria weaveri].
YP_003052543.1 TM_rich_DoxX_DoxD->PCAD*-> 256 bacteria>proteobacteria>betaproteobacteria Methylovorus glucosetrophus SIP3-4 extradiol ring-cleavage dioxygenase class III protein subunit B [Methylovorus glucosetrophus SIP3-4].
WP_018915336.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 268 bacteria>proteobacteria>betaproteobacteria Thiomonas sp. FB-6 hypothetical protein [Thiomonas sp. FB-6].
AHG62990.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 268 bacteria>proteobacteria>betaproteobacteria Advenella mimigardefordensis DPN7 putative 4,5-DOPA dioxygenase extradiol-like protein [Advenella mimigardefordensis DPN7].
WP_024006296.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 268 bacteria>proteobacteria>betaproteobacteria Advenella kashmirensis aromatic ring-cleaving dioxygenase [Advenella kashmirensis].
WP_022983610.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*->?-><-?<-?<-HTH 269 bacteria>proteobacteria>betaproteobacteria Alcaligenes sp. EGD-AK7 aromatic ring-cleaving dioxygenase [Alcaligenes sp. EGD-AK7].
WP_008325422.1 <-HTH+PBP2<-PCAD*<-TM_rich_DoxX_DoxD<-?<-2-hydroxychromene-2-carboxylate_isomerase 298 bacteria>proteobacteria>betaproteobacteria Herbaspirillum sp. GW103 hypothetical protein [Herbaspirillum sp. GW103].
YP_004845348.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 260 bacteria>proteobacteria>betaproteobacteria Pseudogulbenkiania sp. NH8B extradiol ring-cleavage dioxygenase III subunit B [Pseudogulbenkiania sp. NH8B].
YP_002795088.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 260 bacteria>proteobacteria>betaproteobacteria Laribacter hongkongensis HLHK9 Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Laribacter hongkongensis HLHK9].
WP_018151533.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 262 bacteria>proteobacteria>betaproteobacteria Leeia oryzae hypothetical protein [Leeia oryzae].
YP_006378605.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 245 bacteria>proteobacteria>betaproteobacteria Advenella kashmirensis WT001 extradiol ring-cleavage dioxygenase class III protein subunit B [Advenella kashmirensis WT001].
YP_546738.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 258 bacteria>proteobacteria>betaproteobacteria Methylobacillus flagellatus KT extradiol ring-cleavage dioxygenase III subunit B [Methylobacillus flagellatus KT].
EXI89847.1 SP+HlyD->ACR_tran_TM-><-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 274 bacteria>proteobacteria>betaproteobacteria Candidatus Accumulibacter sp. BA-93 LigB family dioxygenase [Candidatus Accumulibacter sp. BA-93].
WP_009119039.1 <-PCAD*<-?<-TM_rich_DoxX_DoxD||HTH+PBP2-> 274 bacteria>proteobacteria>betaproteobacteria Neisseria shayeganii aromatic ring-cleaving dioxygenase [Neisseria shayeganii].
YP_008878856.1 TM_rich_DoxX_DoxD->PCAD*->HTH+PBP2-> 275 bacteria>proteobacteria>betaproteobacteria Pandoraea sp. RB-44 catalytic subunit of aromatic ring-opening dioxygenase [Pandoraea sp. RB-44].
YP_008834986.1 <-HTH+PBP2<-PCAD*<-TM_rich_DoxX_DoxD 275 bacteria>proteobacteria>betaproteobacteria Pandoraea pnomenusa 3kgm catalytic LigB subunit of aromatic ring-opening dioxygenase [Pandoraea pnomenusa 3kgm].
WP_017232474.1 <-HTH+PBP2<-PCAD*<-TM_rich_DoxX_DoxD 275 bacteria>proteobacteria>betaproteobacteria Pandoraea sp. B-6 hypothetical protein [Pandoraea sp. B-6].
WP_010805148.1 TM_rich_DoxX_DoxD->PCAD*->HTH+PBP2-> 275 bacteria>proteobacteria>betaproteobacteria Pandoraea sp. SD6-2 hypothetical protein [Pandoraea sp. SD6-2].
WP_008954611.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 260 bacteria>proteobacteria>betaproteobacteria Pseudogulbenkiania ferrooxidans extradiol ring-cleavage dioxygenase [Pseudogulbenkiania ferrooxidans].
YP_004041097.1 TM_rich_DoxX_DoxD->PCAD*-> 234 bacteria>proteobacteria>betaproteobacteria Methylovorus sp. MP688 extradiol ring-cleavage dioxygenase class III protein subunit b [Methylovorus sp. MP688].
WP_016834510.1 TM_rich_DoxX_DoxD->PCAD*-> 215 bacteria>proteobacteria>betaproteobacteria Herbaspirillum lusitanum hypothetical protein, partial [Herbaspirillum lusitanum].
WP_007881107.1 2-hydroxychromene-2-carboxylate_isomerase->?->TM_rich_DoxX_DoxD->PCAD*->HTH+PBP2-> 259 bacteria>proteobacteria>betaproteobacteria Herbaspirillum sp. CF444 hypothetical protein [Herbaspirillum sp. CF444].
WP_006461819.1 2-hydroxychromene-2-carboxylate_isomerase->?->TM_rich_DoxX_DoxD->PCAD*->HTH+PBP2-> 276 bacteria>proteobacteria>betaproteobacteria Herbaspirillum frisingense hypothetical protein [Herbaspirillum frisingense].
WP_017455283.1 2-hydroxychromene-2-carboxylate_isomerase->?->TM_rich_DoxX_DoxD->PCAD*->HTH+PBP2-> 279 bacteria>proteobacteria>betaproteobacteria Herbaspirillum seropedicae catalytic LigB subunit of aromatic ring-opening dioxygenase [Herbaspirillum seropedicae].
YP_003774014.1 <-HTH+PBP2<-PCAD*<-TM_rich_DoxX_DoxD 280 bacteria>proteobacteria>betaproteobacteria Herbaspirillum seropedicae SmR1 hypothetical protein Hsero_0587 [Herbaspirillum seropedicae SmR1].
YP_004417676.1 <-TM_rich_DoxX_DoxD<-?||HTH+PBP2->?-><-?||PCAD*-> 281 bacteria>proteobacteria>betaproteobacteria Pusillimonas sp. T7-7 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pusillimonas sp. T7-7].
YP_004754733.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 282 bacteria>proteobacteria>betaproteobacteria Collimonas fungivorans Ter331 hypothetical protein CFU_4088 [Collimonas fungivorans Ter331].
WP_007689226.1 <-HTH+PBP2||PCAD*->?->TM_rich_DoxX_DoxD-> 283 bacteria>proteobacteria>alphaproteobacteria Rhizobium sp. AP16 aromatic ring-cleaving dioxygenase [Rhizobium sp. AP16].
WP_008965493.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 270 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. STM 3809 putative Extradiol ring-cleavage dioxygenase [Bradyrhizobium sp. STM 3809].
YP_002540493.1 <-HTH+PBP2||PCAD*->?->TM_rich_DoxX_DoxD-> 283 bacteria>proteobacteria>alphaproteobacteria Agrobacterium radiobacter K84 hypothetical protein Arad_7379 [Agrobacterium radiobacter K84].
WP_008974488.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 270 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. STM 3843 putative Extradiol ring-cleavage dioxygenase [Bradyrhizobium sp. STM 3843].
CAM75575.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 253 bacteria>proteobacteria>alphaproteobacteria Magnetospirillum gryphiswaldense MSR-1 Catalytic LigB subunit of aromatic ring-opening dioxygenase [Magnetospirillum gryphiswaldense MSR-1].
WP_006611386.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 270 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. ORS 285 putative Extradiol ring-cleavage dioxygenase [Bradyrhizobium sp. ORS 285].
YP_007511598.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 270 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium oligotrophicum S58 extradiol ring-cleavage dioxygenase [Bradyrhizobium oligotrophicum S58].
WP_018068868.1 <-TM_rich_DoxX_DoxD<-?<-PCAD*||HTH+PBP2-> 282 bacteria>proteobacteria>alphaproteobacteria Rhizobium leguminosarum aromatic ring-cleaving dioxygenase [Rhizobium leguminosarum].
WP_019460672.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 268 bacteria>proteobacteria>alphaproteobacteria Roseomonas sp. B5 hypothetical protein [Roseomonas sp. B5].
WP_003574404.1 <-TM_rich_DoxX_DoxD<-PCAD*||HTH+PBP2-> 282 bacteria>proteobacteria>alphaproteobacteria Rhizobium leguminosarum aromatic ring-cleaving dioxygenase [Rhizobium leguminosarum].
YP_001241958.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 270 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. BTAi1 extradiol ring-cleavage dioxygenase [Bradyrhizobium sp. BTAi1].
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WP_018241092.1 <-TM_rich_DoxX_DoxD<-?<-PCAD*<-?||HTH+PBP2-> 282 bacteria>proteobacteria>alphaproteobacteria Rhizobium MULTISPECIES: aromatic ring-cleaving dioxygenase [Rhizobium].
WP_018497206.1 <-HTH+PBP2||PCAD*->?->TM_rich_DoxX_DoxD-> 282 bacteria>proteobacteria>alphaproteobacteria Rhizobium leguminosarum aromatic ring-cleaving dioxygenase [Rhizobium leguminosarum].
YP_001207492.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 270 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. ORS 278 extradiol ring-cleavage dioxygenase [Bradyrhizobium sp. ORS 278].
WP_018485389.1 <-TM_rich_DoxX_DoxD<-?<-PCAD*||HTH+PBP2-> 318 bacteria>proteobacteria>alphaproteobacteria Rhizobium leguminosarum hypothetical protein [Rhizobium leguminosarum].
YP_008937114.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 253 bacteria>proteobacteria>alphaproteobacteria Magnetospirillum gryphiswaldense MSR-1 v2 putative Extradiol ring-cleavage dioxygenase [Magnetospirillum gryphiswaldense MSR-1 v2].
WP_007421897.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 260 bacteria>proteobacteria>alphaproteobacteria Acidiphilium sp. PM Extradiol ring-cleavage dioxygenase III subunit B [Acidiphilium sp. PM].
WP_016736544.1 <-HTH+PBP2||PCAD*->TM_rich_DoxX_DoxD-> 293 bacteria>proteobacteria>alphaproteobacteria Rhizobium phaseoli aromatic ring-cleaving dioxygenase [Rhizobium phaseoli].
WP_023921853.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 276 bacteria>proteobacteria>alphaproteobacteria Rhodobacter capsulatus aromatic ring-cleaving dioxygenase [Rhodobacter capsulatus].
YP_004283720.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 260 bacteria>proteobacteria>alphaproteobacteria Acidiphilium multivorum AIU301 putative extradiol dioxygenase [Acidiphilium multivorum AIU301].
WP_023911083.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 276 bacteria>proteobacteria>alphaproteobacteria Rhodobacter capsulatus aromatic ring-cleaving dioxygenase [Rhodobacter capsulatus].
YP_003576988.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 276 bacteria>proteobacteria>alphaproteobacteria Rhodobacter capsulatus SB 1003 extradiol ring-cleavage dioxygenase subunit B [Rhodobacter capsulatus SB 1003].
YP_001234571.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 260 bacteria>proteobacteria>alphaproteobacteria Acidiphilium cryptum JF-5 extradiol ring-cleavage dioxygenase III subunit B [Acidiphilium cryptum JF-5].
WP_023914630.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 276 bacteria>proteobacteria>alphaproteobacteria Rhodobacter capsulatus aromatic ring-cleaving dioxygenase [Rhodobacter capsulatus].
WP_023916120.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 276 bacteria>proteobacteria>alphaproteobacteria Rhodobacter capsulatus aromatic ring-cleaving dioxygenase [Rhodobacter capsulatus].
WP_003164867.1 PCAD*-><-TM_rich_DoxX_DoxD 238 bacteria>proteobacteria>alphaproteobacteria Brevundimonas diminuta aromatic ring-cleaving dioxygenase [Brevundimonas diminuta].
WP_003169362.1 PCAD*-><-TM_rich_DoxX_DoxD 238 bacteria>proteobacteria>alphaproteobacteria Brevundimonas diminuta aromatic ring-opening dioxygenase, catalytic subunit LigB [Brevundimonas diminuta].
YP_001985679.1 <-HTH+PBP2||PCAD*->TM_rich_DoxX_DoxD-> 244 bacteria>proteobacteria>alphaproteobacteria Rhizobium etli CIAT 652 extradiol ring-cleavage dioxygenase [Rhizobium etli CIAT 652].
YP_008367350.1 <-HTH+PBP2||PCAD*->TM_rich_DoxX_DoxD-> 244 bacteria>proteobacteria>alphaproteobacteria Rhizobium etli bv. mimosae str. Mim1 extradiol ring-cleavage dioxygenase protein [Rhizobium etli bv. mimosae str. Mim1].
YP_472231.1 <-HTH+PBP2||PCAD*->TM_rich_DoxX_DoxD-> 244 bacteria>proteobacteria>alphaproteobacteria Rhizobium etli CFN 42 hypothetical protein RHE_PE00065 [Rhizobium etli CFN 42].
WP_007668483.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 261 bacteria>proteobacteria>alphaproteobacteria alpha proteobacterium BAL199 extradiol-type ring-opening dioxygenase [alpha proteobacterium BAL199].
WP_006952087.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 273 bacteria>proteobacteria>alphaproteobacteria Sphingobium japonicum Putative cytoplasmic protein [Sphingobium japonicum].
WP_008885288.1 <-PCAD*<-TM_rich_DoxX_DoxD<-?||HTH+PBP2-> 273 bacteria>proteobacteria>alphaproteobacteria Citreicella sp. SE45 aromatic ring-cleaving dioxygenase [Citreicella sp. SE45].
YP_006372715.1 <-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 265 bacteria>proteobacteria>alphaproteobacteria Tistrella mobilis KA081020-065 extradiol ring-cleavage dioxygenase III subunit B [Tistrella mobilis KA081020-065].
WP_007332826.1 <-PCAD*<-DoxX 290 bacteria>planctomycetes Rhodopirellula baltica aromatic ring-cleaving dioxygenase [Rhodopirellula baltica].
WP_007340522.1 <-PCAD*<-DoxX 290 bacteria>planctomycetes Rhodopirellula baltica Extradiol ring-cleavage dioxygenase class III protein subunit B [Rhodopirellula baltica].
WP_008657384.1 <-DoxX<-HTH<-PCAD* 257 bacteria>planctomycetes Rhodopirellula europaea catalytic LigB subunit of aromatic ring-opening dioxygenase [Rhodopirellula europaea].
YP_006465694.1 PCAD*->?->TM_rich_DoxX_DoxD-> 256 bacteria>firmicutes Desulfosporosinus acidiphilus SJ4 hypothetical protein Desaci_1336 [Desulfosporosinus acidiphilus SJ4].
WP_019121986.1 PCAD*-><-TM_rich_DoxX_DoxD 256 bacteria>firmicutes Brevibacillus massiliensis hypothetical protein [Brevibacillus massiliensis].
WP_010494310.1 PCAD*->TM_rich_DoxX_DoxD-> 253 bacteria>firmicutes Paenibacillus elgii MFS transporter [Paenibacillus elgii].
WP_003329543.1 PCAD*->TM_rich_DoxX_DoxD-> 259 bacteria>firmicutes Bacillus azotoformans extradiol ring-cleavage dioxygenase class III protein subunit B [Bacillus azotoformans].
WP_009672899.1 <-TM_rich_DoxX_DoxD<-PCAD* 255 bacteria>firmicutes Paenibacillus MULTISPECIES: MFS transporter [Paenibacillus].
WP_019434536.1 <-HTH||TM_rich_DoxX_DoxD->PCAD*-> 263 bacteria>actinobacteria Streptomyces sp. AA0539 hypothetical protein [Streptomyces sp. AA0539].
YP_120549.1 <-HTH||PCAD*->TM_rich_DoxX_DoxD-> 258 bacteria>actinobacteria Nocardia farcinica IFM 10152 hypothetical protein nfa43360 [Nocardia farcinica IFM 10152].
WP_019810442.1 <-HTH||PCAD*->TM_rich_DoxX_DoxD-> 262 bacteria>actinobacteria Saccharomonospora halophila extradiol ring-cleavage dioxygenase [Saccharomonospora halophila].
WP_019048477.1 <-TM_rich_DoxX_DoxD<-PCAD*||HTH-> 261 bacteria>actinobacteria Nocardia asteroides extradiol ring-cleavage dioxygenase [Nocardia asteroides].
WP_017600477.1 <-TM_rich_DoxX_DoxD<-HTH||PCAD*-> 260 bacteria>actinobacteria Nocardiopsis lucentensis hypothetical protein [Nocardiopsis lucentensis].
WP_017547282.1 <-TM_rich_DoxX_DoxD<-HTH||PCAD*-> 255 bacteria>actinobacteria Nocardiopsis prasina hypothetical protein [Nocardiopsis prasina].
YP_006809190.1 <-TM_rich_DoxX_DoxD<-PCAD*||HTH-> 252 bacteria>actinobacteria Nocardia brasiliensis ATCC 700358 hypothetical protein O3I_021285 [Nocardia brasiliensis ATCC 700358].
YP_003648188.1 <-TM_rich_DoxX_DoxD||?->PCAD*-> 259 bacteria>actinobacteria Tsukamurella paurometabola DSM 20162 extradiol ring-cleavage dioxygenase class III protein subunit B [Tsukamurella paurometabola DSM 20162].
WP_005005979.1 TM_rich_DoxX_DoxD->?->PCAD*-> 265 bacteria Nitrospina gracilis putative enzyme [Nitrospina gracilis].
WP_007154525.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*-> 257 bacteria>proteobacteria>gammaproteobacteria Marinobacter algicola Catalytic LigB subunit of aromatic ring-opening dioxygenase [Marinobacter algicola].

#;core combines with a/b hydrolase
WP_020291278.1 <-HTH+PBP2||F420_oxidored+TM->PCAD*->a/b_hydrolase->TM_rich_DoxX_DoxD-> 277 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. CFII64 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas sp. CFII64].
WP_003400762.1 <-TM_rich_DoxX_DoxD<-a/b_hydrolase<-PCAD*<-F420_oxidored+TM||HTH+PBP2-> 277 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas syringae].
YP_236025.1 <-HTH+PBP2||F420_oxidored+TM->PCAD*->a/b_hydrolase->TM_rich_DoxX_DoxD-> 277 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae pv. syringae B728a catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas syringae pv. syringae B728a].
WP_003411080.1 <-HTH+PBP2||F420_oxidored+TM->PCAD*->a/b_hydrolase->TM_rich_DoxX_DoxD-> 277 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae Catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas syringae].
WP_007970844.1 <-HTH+PBP2||F420_oxidored+TM->PCAD*->a/b_hydrolase->TM_rich_DoxX_DoxD-> 280 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM33 hypothetical protein [Pseudomonas sp. GM33].
WP_019690297.1 <-HTH+PBP2||F420_oxidored+TM->PCAD*->a/b_hydrolase->TM_rich_DoxX_DoxD-> 280 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas fluorescens].
WP_008017969.1 <-TM_rich_DoxX_DoxD<-a/b_hydrolase<-PCAD*<-F420_oxidored+TM||HTH+PBP2-> 280 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM55 hypothetical protein [Pseudomonas sp. GM55].
WP_008013349.1 <-HTH+PBP2||F420_oxidored+TM->PCAD*->a/b_hydrolase->TM_rich_DoxX_DoxD-> 273 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM50 hypothetical protein [Pseudomonas sp. GM50].
WP_007910317.1 <-HTH+PBP2||F420_oxidored+TM->PCAD*->a/b_hydrolase->TM_rich_DoxX_DoxD-> 280 bacteria>proteobacteria>gammaproteobacteria Pseudomonas MULTISPECIES: hypothetical protein [Pseudomonas].
WP_016901182.1 <-HTH+PBP2||F420_oxidored+TM->?->TM_rich_DoxX_DoxD->PCAD*->a/b_hydrolase-> 253 bacteria>proteobacteria>gammaproteobacteria Xanthomonas arboricola hypothetical protein [Xanthomonas arboricola].
YP_008932767.1 TM_rich_DoxX_DoxD-><-?<-?||HTH+PBP2->PCAD*->a/b_hydrolase-> 271 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. TKP catalytic subunit of aromatic ring-opening dioxygenase [Pseudomonas sp. TKP].
WP_007805681.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->PCAD*->a/b_hydrolase-> 270 bacteria>proteobacteria>gammaproteobacteria Rhodanobacter spathiphylli hypothetical protein [Rhodanobacter spathiphylli].
WP_008433945.1 <-HTH+PBP2||F420_oxidored+TM->TM_rich_DoxX_DoxD->PCAD*->a/b_hydrolase-> 269 bacteria>proteobacteria>gammaproteobacteria Rhodanobacter thiooxydans hypothetical protein [Rhodanobacter thiooxydans].
WP_007511613.1 <-a/b_hydrolase<-PCAD*<-TM_rich_DoxX_DoxD<-F420_oxidored+TM||HTH+PBP2-> 269 bacteria>proteobacteria>gammaproteobacteria Rhodanobacter denitrificans hypothetical protein [Rhodanobacter denitrificans].
YP_007591458.1 <-a/b_hydrolase<-PCAD*<-TM_rich_DoxX_DoxD<-F420_oxidored+TM||HTH+PBP2-> 269 bacteria>proteobacteria>gammaproteobacteria Rhodanobacter denitrificans hypothetical protein R2APBS1_3151 [Rhodanobacter denitrificans].
YP_523784.1 <-HTH+PBP2||F420_oxidored+TM->TM_rich_DoxX_DoxD->PCAD*->a/b_hydrolase-> 263 bacteria>proteobacteria>betaproteobacteria Albidiferax ferrireducens T118 extradiol ring-cleavage dioxygenase III subunit B [Albidiferax ferrireducens T118].
WP_017815140.1 <-PCAD*<-a/b_hydrolase<-TM_rich_DoxX_DoxD 256 bacteria>firmicutes Paenibacillus sp. A9 hypothetical protein [Paenibacillus sp. A9].
WP_007086987.1 a/b_hydrolase->TM_rich_DoxX_DoxD->PCAD*-> 258 bacteria>firmicutes Bacillus bataviensis extradiol ring-cleavage dioxygenase class III protein subunit B [Bacillus bataviensis].

#;core combines with glutathione_S-transferase
WP_023659452.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->?->glutathione_S-transferase->?->PCAD*-> 276 bacteria>proteobacteria>gammaproteobacteria Congregibacter litoralis hypothetical protein [Congregibacter litoralis].
WP_018276695.1 TM_rich_DoxX_DoxD->glutathione_S-transferase->PCAD*-> 275 bacteria>proteobacteria>gammaproteobacteria Teredinibacter turnerae extradiol ring-cleavage dioxygenase [Teredinibacter turnerae].
WP_019602165.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->glutathione_S-transferase->PCAD*-> 274 bacteria>proteobacteria>gammaproteobacteria Teredinibacter turnerae extradiol ring-cleavage dioxygenase [Teredinibacter turnerae].
WP_018414771.1 TM_rich_DoxX_DoxD->glutathione_S-transferase->PCAD*-> 274 bacteria>proteobacteria>gammaproteobacteria Teredinibacter turnerae extradiol ring-cleavage dioxygenase [Teredinibacter turnerae].
YP_003074681.1 <-PCAD*<-glutathione_S-transferase<-TM_rich_DoxX_DoxD 274 bacteria>proteobacteria>gammaproteobacteria Teredinibacter turnerae T7901 4,5-DOPA extradiol dioxygenase-like protein [Teredinibacter turnerae T7901].
WP_018014149.1 <-PCAD*<-glutathione_S-transferase<-TM_rich_DoxX_DoxD||HTH+PBP2-> 274 bacteria>proteobacteria>gammaproteobacteria Teredinibacter turnerae extradiol ring-cleavage dioxygenase [Teredinibacter turnerae].
WP_019606500.1 TM_rich_DoxX_DoxD->glutathione_S-transferase->PCAD*-> 274 bacteria>proteobacteria>gammaproteobacteria Teredinibacter turnerae extradiol ring-cleavage dioxygenase [Teredinibacter turnerae].
WP_008483988.1 glutathione_S-transferase->?->?-><-PCAD*<-TM_rich_DoxX_DoxD<-HTH+PBP2 245 bacteria>proteobacteria>gammaproteobacteria Gallaecimonas xiamenensis extradiol ring-cleavage dioxygenase [Gallaecimonas xiamenensis].
WP_008937856.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->glutathione_S-transferase->PCAD*-> 281 bacteria>proteobacteria>gammaproteobacteria Marinobacter santoriniensis extradiol ring-cleavage dioxygenase III subunit B [Marinobacter santoriniensis].
WP_007105045.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->glutathione_S-transferase->PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Glaciecola polaris 4,5-DOPA dioxygenase extradiol [Glaciecola polaris].
WP_019616103.1 <-PCAD*<-glutathione_S-transferase<-TM_rich_DoxX_DoxD<-?||HTH+PBP2-> 267 bacteria>proteobacteria>gammaproteobacteria Psychromonas ossibalaenae hypothetical protein [Psychromonas ossibalaenae].
YP_001094400.1 <-PCAD*<-glutathione_S-transferase<-TM_rich_DoxX_DoxD<-HTH+PBP2 265 bacteria>proteobacteria>gammaproteobacteria Shewanella loihica PV-4 extradiol ring-cleavage dioxygenase III subunit B [Shewanella loihica PV-4].
WP_017071105.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->glutathione_S-transferase->PCAD*-> 264 bacteria>proteobacteria>gammaproteobacteria Vibrio crassostreae hypothetical protein [Vibrio crassostreae].
WP_017068662.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->glutathione_S-transferase->PCAD*-> 264 bacteria>proteobacteria>gammaproteobacteria Vibrio crassostreae hypothetical protein [Vibrio crassostreae].
WP_017062676.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->glutathione_S-transferase->PCAD*-> 264 bacteria>proteobacteria>gammaproteobacteria Vibrio crassostreae hypothetical protein [Vibrio crassostreae].
WP_017037258.1 <-HTH+PBP2||TM_rich_DoxX_DoxD->glutathione_S-transferase->PCAD*-> 264 bacteria>proteobacteria>gammaproteobacteria Vibrio genomosp. F10 hypothetical protein [Vibrio genomosp. F10].
WP_017033935.1 <-PCAD*<-glutathione_S-transferase<-TM_rich_DoxX_DoxD||HTH+PBP2-> 264 bacteria>proteobacteria>gammaproteobacteria Vibrio genomosp. F10 hypothetical protein [Vibrio genomosp. F10].
WP_017039293.1 <-PCAD*<-glutathione_S-transferase<-TM_rich_DoxX_DoxD||HTH+PBP2-> 264 bacteria>proteobacteria>gammaproteobacteria Vibrio genomosp. F10 hypothetical protein [Vibrio genomosp. F10].
WP_007020346.1 <-PCAD*<-glutathione_S-transferase<-TM_rich_DoxX_DoxD||HTH+PBP2-> 257 bacteria>proteobacteria>gammaproteobacteria Neptuniibacter caesariensis hypothetical protein [Neptuniibacter caesariensis].
WP_009564871.1 <-HTH+PBP2||F420_oxidored+TM->PCAD*->glutathione_S-transferase->?->TM_rich_DoxX_DoxD-> 276 bacteria>proteobacteria>alphaproteobacteria Rhodobacter sp. AKP1 Putative cytoplasmic protein [Rhodobacter sp. AKP1].
WP_002723623.1 <-TM_rich_DoxX_DoxD<-?<-glutathione_S-transferase<-PCAD*||HTH+PBP2-> 276 bacteria>proteobacteria>alphaproteobacteria Rhodobacter sphaeroides aromatic ring-cleaving dioxygenase [Rhodobacter sphaeroides].
YP_002520074.1 <-TM_rich_DoxX_DoxD<-?<-glutathione_S-transferase<-PCAD*<-F420_oxidored+TM||HTH+PBP2-> 276 bacteria>proteobacteria>alphaproteobacteria Rhodobacter sphaeroides KD131 Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Rhodobacter sphaeroides KD131].
YP_001045705.1 <-TM_rich_DoxX_DoxD<-?<-glutathione_S-transferase<-PCAD*||HTH+PBP2-> 276 bacteria>proteobacteria>alphaproteobacteria Rhodobacter sphaeroides ATCC 17029 extradiol ring-cleavage dioxygenase III subunit B [Rhodobacter sphaeroides ATCC 17029].
YP_354639.1 <-TM_rich_DoxX_DoxD<-?<-glutathione_S-transferase<-PCAD*||HTH+PBP2-> 273 bacteria>proteobacteria>alphaproteobacteria Rhodobacter sphaeroides 2.4.1 hypothetical protein RSP_3123 [Rhodobacter sphaeroides 2.4.1].
WP_009807832.1 <-glutathione_S-transferase<-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 273 bacteria>proteobacteria>alphaproteobacteria Roseobacter sp. MED193 aromatic ring-cleaving dioxygenase [Roseobacter sp. MED193].
WP_007801328.1 <-glutathione_S-transferase<-PCAD*<-TM_rich_DoxX_DoxD||HTH+PBP2-> 273 bacteria>proteobacteria>alphaproteobacteria Pelagibaca bermudensis aromatic ring-cleaving dioxygenase [Pelagibaca bermudensis].

#;neighborhoods with same HTH regulator, containing YceI instead of DoxX_DoxD.

WP_006892723.1 <-HTH+PBP2||?->SP+YceI->PCAD*-> 267 bacteria>proteobacteria>gammaproteobacteria Methylobacter tundripaludum extradiol ring-cleavage dioxygenase [Methylobacter tundripaludum].
YP_528700.1 <-SP+YceI||HTH+PBP2->PCAD*-> 257 bacteria>proteobacteria>gammaproteobacteria Saccharophagus degradans 2-40 Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Saccharophagus degradans 2-40].
YP_003654402.1 <-PCAD*<-HTH<-?<-?<-SP+YceI 258 bacteria>proteobacteria>epsilonproteobacteria Arcobacter nitrofigilis DSM 7299 extradiol ring-cleavage dioxygenase class III protein subunit B [Arcobacter nitrofigilis DSM 7299].
YP_005537656.1 SP+YceI->HTH->SP+YceI->PCAD*-> 257 bacteria>proteobacteria>epsilonproteobacteria Arcobacter butzleri ED-1 hypothetical protein [Arcobacter butzleri ED-1].
YP_005552387.1 <-PCAD*<-SP+YceI<-HTH 265 bacteria>proteobacteria>epsilonproteobacteria Arcobacter sp. L hypothetical protein [Arcobacter sp. L].
WP_004510179.1 SP+YceI->HTH->SP+YceI->PCAD*-> 257 bacteria>proteobacteria>epsilonproteobacteria Arcobacter butzleri LigB family protein [Arcobacter butzleri].
WP_008241851.1 HTH->HTH->SP+YceI->PCAD*-> 279 bacteria>proteobacteria>epsilonproteobacteria Sulfurovum sp. AR extradiol ring-cleavage dioxygenase class III protein subunit b [Sulfurovum sp. AR].
YP_008330103.1 SP+YceI->HTH->SP+YceI->PCAD*-> 257 bacteria>proteobacteria>epsilonproteobacteria Arcobacter butzleri 7h1h conserved hypothetical protein, LigB family protein [Arcobacter butzleri 7h1h].
YP_004061077.1 HTH->?->SP+YceI->PCAD*-> 250 bacteria>proteobacteria>epsilonproteobacteria Sulfuricurvum kujiense DSM 16994 extradiol ring-cleavage dioxygenase class III protein subunit b [Sulfuricurvum kujiense DSM 16994].
YP_001489092.1 SP+YceI->HTH->SP+YceI->PCAD*-> 258 bacteria>proteobacteria>epsilonproteobacteria Arcobacter butzleri RM4018 LigB family protein [Arcobacter butzleri RM4018].
YP_001380374.1 SP+YceI->?->PCAD*-> 275 bacteria>proteobacteria>deltaproteobacteria Anaeromyxobacter sp. Fw109-5 extradiol ring-cleavage dioxygenase class III protein subunit B [Anaeromyxobacter sp. Fw109-5].
YP_007021917.1 <-PCAD*<-SP+YceI||HTH+PBP2-> 253 bacteria>proteobacteria>deltaproteobacteria Bdellovibrio bacteriovorus str. Tiberius hypothetical protein Bdt_0950 [Bdellovibrio bacteriovorus str. Tiberius].
WP_020677740.1 <-HTH+PBP2||SP+YceI->PCAD*-> 259 bacteria>proteobacteria>deltaproteobacteria Geopsychrobacter electrodiphilus hypothetical protein [Geopsychrobacter electrodiphilus].
YP_008146780.1 <-SP+YceI<-PCAD*||HTH+PBP2-> 315 bacteria>proteobacteria>deltaproteobacteria Sorangium cellulosum So0157-2 hypothetical protein SCE1572_01535 [Sorangium cellulosum So0157-2].
YP_004666361.1 PCAD*->SP+YceI-> 291 bacteria>proteobacteria>deltaproteobacteria Myxococcus fulvus HW-1 putative dioxygenase [Myxococcus fulvus HW-1].
YP_007363449.1 <-SP+YceI<-PCAD* 291 bacteria>proteobacteria>deltaproteobacteria Myxococcus stipitatus DSM 14675 putative dioxygenase [Myxococcus stipitatus DSM 14675].
AHI05199.1 <-PCAD*<-SP+YceI||HTH+PBP2-> 258 bacteria>proteobacteria>deltaproteobacteria Bdellovibrio bacteriovorus W hypothetical protein BDW_03455 [Bdellovibrio bacteriovorus W].
YP_007644723.1 <-PCAD*<-SP+YceI||HTH+PBP2-> 263 bacteria>proteobacteria>deltaproteobacteria Bdellovibrio exovorus JSS hypothetical protein A11Q_900 [Bdellovibrio exovorus JSS].
YP_634015.1 <-SP+YceI<-PCAD* 291 bacteria>proteobacteria>deltaproteobacteria Myxococcus xanthus DK 1622 dioxygenase [Myxococcus xanthus DK 1622].
YP_005372356.1 <-SP+YceI<-PCAD* 291 bacteria>proteobacteria>deltaproteobacteria Corallococcus coralloides DSM 2259 putative dioxygenase [Corallococcus coralloides DSM 2259].
WP_021781109.1 <-SP+YceI<-PCAD* 291 bacteria>proteobacteria>deltaproteobacteria Myxococcus sp. (contaminant ex DSM 436) putative cytoplasmic protein [Myxococcus sp. (contaminant ex DSM 436)].
YP_006891596.1 <-PCAD*<-SP+YceI<-HTH 263 bacteria>proteobacteria>deltaproteobacteria Geobacter sulfurreducens KN400 aromatic ring-opening extradiol dioxygenase, LigB family [Geobacter sulfurreducens KN400].
WP_021272447.1 <-HTH+PBP2||SP+YceI->PCAD*-> 256 bacteria>proteobacteria>deltaproteobacteria Bacteriovorax sp. BSW11_IV aromatic ring-opening dioxygenase, catalytic subunit LigB [Bacteriovorax sp. BSW11_IV].
YP_003956130.1 <-SP+YceI<-PCAD* 294 bacteria>proteobacteria>deltaproteobacteria Stigmatella aurantiaca DW4/3-1 extradiol ring-cleavage dioxygenase [Stigmatella aurantiaca DW4/3-1].
NP_967945.1 <-PCAD*<-SP+YceI||HTH+PBP2-> 256 bacteria>proteobacteria>deltaproteobacteria Bdellovibrio bacteriovorus HD100 hypothetical protein Bd1004 [Bdellovibrio bacteriovorus HD100].
YP_001610800.1 <-SP+YceI<-PCAD*||HTH+PBP2-> 254 bacteria>proteobacteria>deltaproteobacteria Sorangium cellulosum So ce56 hypothetical protein sce0163 [Sorangium cellulosum So ce56].
YP_464145.1 <-HTH+PBP2||SP+YceI->PCAD*-> 264 bacteria>proteobacteria>deltaproteobacteria Anaeromyxobacter dehalogenans 2CP-C extradiol ring-cleavage dioxygenase III subunit B [Anaeromyxobacter dehalogenans 2CP-C].
YP_002491407.1 <-HTH+PBP2||SP+YceI->PCAD*-> 264 bacteria>proteobacteria>deltaproteobacteria Anaeromyxobacter dehalogenans 2CP-1 extradiol ring-cleavage dioxygenase class III protein subunit B [Anaeromyxobacter dehalogenans 2CP-1].
YP_002133357.1 <-HTH+PBP2||SP+YceI->PCAD*-> 264 bacteria>proteobacteria>deltaproteobacteria Anaeromyxobacter sp. K extradiol ring-cleavage dioxygenase class III protein subunit B [Anaeromyxobacter sp. K].
YP_285993.1 <-HTH+PBP2||PCAD*->Cytochrom_B_N_TM->SP+YceI->SP+YceI-> 264 bacteria>proteobacteria>betaproteobacteria Dechloromonas aromatica RCB extradiol ring-cleavage dioxygenase III subunit B [Dechloromonas aromatica RCB].
WP_019431050.1 <-SP+YceI<-SP+YceI<-Cytochrom_B_N_TM<-PCAD*||HTH+PBP2-> 261 bacteria>proteobacteria>betaproteobacteria Limnohabitans sp. Rim47 hypothetical protein [Limnohabitans sp. Rim47].
YP_003641989.1 HTH->Cytochrom_B_N_TM->SP+YceI->SP+YceI->PCAD*-> 265 bacteria>proteobacteria>betaproteobacteria Thiomonas intermedia K12 extradiol ring-cleavage dioxygenase class III protein subunit B [Thiomonas intermedia K12].
YP_003622904.1 HTH->Cytochrom_B_N_TM->SP+YceI->SP+YceI->PCAD*-> 265 bacteria>proteobacteria>betaproteobacteria Thiomonas arsenitoxydans putative Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Thiomonas arsenitoxydans].
YP_934371.1 <-HTH+PBP2||PCAD*->Cytochrom_B_N_TM->SP+YceI->SP+YceI-> 268 bacteria>proteobacteria>betaproteobacteria Azoarcus sp. BH72 protocatechuate 4,5-dioxygenase [Azoarcus sp. BH72].
YP_003166964.1 <-SP+YceI<-SP+YceI<-Cytochrom_B_N_TM<-PCAD*||HTH+PBP2-> 269 bacteria>proteobacteria>betaproteobacteria Candidatus Accumulibacter phosphatis clade IIA str. UW-1 Extradiol ring-cleavage dioxygenase class III protein subunit B [Candidatus Accumulibacter phosphatis clade IIA str. UW-1].
WP_022652768.1 <-HTH+PBP2||PCAD*->Cytochrom_B_N_TM->SP+YceI->SP+YceI-> 269 bacteria>proteobacteria>betaproteobacteria Aquaspirillum serpens catalytic LigB subunit of aromatic ring-opening dioxygenase [Aquaspirillum serpens].
WP_008061548.1 <-SP+YceI<-Cytochrom_B_N_TM<-PCAD*||HTH+PBP2-> 271 bacteria>proteobacteria>betaproteobacteria Methyloversatilis universalis Putative sxtradiol ring-cleavage dioxygenase, subunit B [Methyloversatilis universalis].
WP_018413250.1 <-SP+YceI<-Cytochrom_B_N_TM<-PCAD*||HTH+PBP2-> 271 bacteria>proteobacteria>betaproteobacteria Methyloversatilis sp. NVD catalytic LigB subunit of aromatic ring-opening dioxygenase [Methyloversatilis sp. NVD].
WP_002927102.1 <-HTH+PBP2||PCAD*->Cytochrom_B_N_TM->SP+YceI->SP+YceI-> 273 bacteria>proteobacteria>betaproteobacteria Thauera sp. 28 extradiol ring-cleavage dioxygenase III subunit B [Thauera sp. 28].
WP_019915365.1 <-HTH+PBP2||PCAD*->Cytochrom_B_N_TM->SP+YceI-> 274 bacteria>proteobacteria>betaproteobacteria Rhodocyclaceae bacterium RZ94 catalytic LigB subunit of aromatic ring-opening dioxygenase [Rhodocyclaceae bacterium RZ94].
WP_020163343.1 <-SP+YceI<-Cytochrom_B_N_TM<-PCAD*||HTH+PBP2-> 274 bacteria>proteobacteria>betaproteobacteria Methyloversatilis universalis catalytic LigB subunit of aromatic ring-opening dioxygenase [Methyloversatilis universalis].
WP_002935630.1 <-SP+YceI<-SP+YceI<-Cytochrom_B_N_TM<-PCAD*||HTH+PBP2-> 277 bacteria>proteobacteria>betaproteobacteria Thauera sp. 27 extradiol ring-cleavage dioxygenase III subunit B [Thauera sp. 27].
YP_005028555.1 <-HTH+PBP2||PCAD*->Cytochrom_B_N_TM->SP+YceI->SP+YceI-> 281 bacteria>proteobacteria>betaproteobacteria Dechlorosoma suillum PS hypothetical protein Dsui_2354 [Dechlorosoma suillum PS].
WP_018228009.1 <-SP+YceI<-Cytochrom_B_N_TM<-PCAD*||HTH+PBP2-> 271 bacteria>proteobacteria>betaproteobacteria Methyloversatilis universalis catalytic LigB subunit of aromatic ring-opening dioxygenase [Methyloversatilis universalis].
WP_006833878.1 <-PCAD*<-SP+YceI<-?<-?||HTH+PBP2-> 283 bacteria>proteobacteria>alphaproteobacteria Erythrobacter sp. SD-21 Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Erythrobacter sp. SD-21].
YP_003186742.1 <-HTH+PBP2||?->?-><-SP+YceI<-PCAD* 272 bacteria>proteobacteria>alphaproteobacteria Acetobacter pasteurianus IFO 3283-01 aromatic ring-opening dioxygenase catalytic subunit LigB [Acetobacter pasteurianus IFO 3283-01].
YP_002363469.1 <-PCAD*<-SP+YceI<-Cytochrom_B_N_TM<-SP+YceI||HTH+PBP2-> 270 bacteria>proteobacteria>alphaproteobacteria Methylocella silvestris BL2 extradiol ring-cleavage dioxygenase class III protein subunit B [Methylocella silvestris BL2].
YP_001993731.1 <-HTH+PBP2||SP+YceI->?->PCAD*-> 267 bacteria>proteobacteria>alphaproteobacteria Rhodopseudomonas palustris TIE-1 extradiol ring-cleavage dioxygenase class III protein subunit B [Rhodopseudomonas palustris TIE-1].
NP_949622.1 <-HTH+PBP2||SP+YceI->?->PCAD*-> 267 bacteria>proteobacteria>alphaproteobacteria Rhodopseudomonas palustris CGA009 catalytic LigB subunit of aromatic ring-opening dioxygenase [Rhodopseudomonas palustris CGA009].
WP_006116779.1 <-HTH+PBP2||?->?-><-SP+YceI<-PCAD* 277 bacteria>proteobacteria>alphaproteobacteria Acetobacter pomorum aromatic ring-cleaving dioxygenase [Acetobacter pomorum].
YP_192530.1 <-HTH+PBP2||PCAD*->SP+YceI-> 287 bacteria>proteobacteria>alphaproteobacteria Gluconobacter oxydans 621H hypothetical protein GOX2138 [Gluconobacter oxydans 621H].
WP_019087052.1 <-SP+YceI<-PCAD* 276 bacteria>proteobacteria>alphaproteobacteria Gluconacetobacter europaeus aromatic ring-cleaving dioxygenase [Gluconacetobacter europaeus].
WP_019090848.1 <-SP+YceI<-PCAD* 276 bacteria>proteobacteria>alphaproteobacteria Gluconacetobacter europaeus aromatic ring-cleaving dioxygenase [Gluconacetobacter europaeus].
WP_010513341.1 PCAD*->?->SP+YceI-> 276 bacteria>proteobacteria>alphaproteobacteria Gluconacetobacter oboediens aromatic ring-cleaving dioxygenase [Gluconacetobacter oboediens].
WP_010508497.1 <-SP+YceI<-PCAD* 276 bacteria>proteobacteria>alphaproteobacteria Gluconacetobacter europaeus aromatic ring-cleaving dioxygenase [Gluconacetobacter europaeus].
WP_006558194.1 PCAD*->SP+YceI-> 275 bacteria>proteobacteria>alphaproteobacteria Acetobacter tropicalis aromatic ring-cleaving dioxygenase [Acetobacter tropicalis].
AHI25292.1 <-SP+YceI<-PCAD* 274 bacteria>proteobacteria>alphaproteobacteria Gluconacetobacter xylinus E25 Aromatic ring-opening dioxygenase catalytic subunit LigB [Gluconacetobacter xylinus E25].
WP_010668750.1 <-SP+YceI<-PCAD*||HTH+PBP2-> 271 bacteria>proteobacteria>alphaproteobacteria Acetobacter aceti aromatic ring-cleaving dioxygenase [Acetobacter aceti].
WP_003629202.1 <-HTH+PBP2||?->?-><-SP+YceI<-PCAD* 272 bacteria>proteobacteria>alphaproteobacteria Acetobacter pasteurianus aromatic ring-cleaving dioxygenase [Acetobacter pasteurianus].
WP_019088847.1 PCAD*->SP+YceI-><-?<-?||HTH+PBP2-> 272 bacteria>proteobacteria>alphaproteobacteria Acetobacter pasteurianus aromatic ring-cleaving dioxygenase [Acetobacter pasteurianus].
WP_008241808.1 SP+YceI->?->PCAD*-> 276 bacteria>bacteroidetes Pedobacter sp. BAL39 aromatic ring-cleaving dioxygenase [Pedobacter sp. BAL39].
GAE85330.1 SP+YceI->PCAD*-> 260 bacteria>bacteroidetes Bacteroides reticulotermitis JCM 10512 hypothetical protein JCM10512_3752 [Bacteroides reticulotermitis JCM 10512].
WP_006798435.1 <-PCAD*<-SP+YceI 276 bacteria>bacteroidetes Dysgonomonas gadei aromatic ring-cleaving dioxygenase [Dysgonomonas gadei].
WP_002983654.1 SP+YceI->PCAD*-> 275 bacteria>bacteroidetes Chryseobacterium gleum aromatic ring-cleaving dioxygenase [Chryseobacterium gleum].
WP_018074808.1 SP+YceI->PCAD*->LigB-> 165 bacteria>bacteroidetes Dysgonomonas mossii extradiol ring-cleavage dioxygenase [Dysgonomonas mossii].
GAE65921.1 <-PCAD*<-SP+YceI 275 bacteria>bacteroidetes Chryseobacterium indologenes NBRC 14944 putative oxidoreductase [Chryseobacterium indologenes NBRC 14944].
WP_016198216.1 PCAD*->SP+YceI-> 275 bacteria>bacteroidetes Elizabethkingia meningoseptica hypothetical protein [Elizabethkingia meningoseptica].
WP_007844194.1 <-PCAD*<-SP+YceI 275 bacteria>bacteroidetes Chryseobacterium sp. CF314 aromatic ring-cleaving dioxygenase [Chryseobacterium sp. CF314].
ETZ19364.1 SP+YceI->PCAD*-> 244 bacteria>bacteroidetes Pedobacter sp. V48 aromatic ring-cleaving dioxygenase [Pedobacter sp. V48].
WP_009085306.1 <-SP+YceI<-PCAD* 272 bacteria>bacteroidetes Elizabethkingia anophelis aromatic ring-cleaving dioxygenase [Elizabethkingia anophelis].
WP_019973763.1 SP+YceI->PCAD*->SP+YceI-> 272 bacteria>bacteroidetes Empedobacter brevis hypothetical protein [Empedobacter brevis].
WP_008610601.1 SP+YceI->PCAD*-> 293 bacteria>bacteroidetes Joostella marina aromatic ring-cleaving dioxygenase [Joostella marina].
WP_021346519.1 <-SP+YceI<-PCAD* 272 bacteria>bacteroidetes Elizabethkingia meningoseptica aromatic ring-cleaving dioxygenase [Elizabethkingia meningoseptica].
WP_009197227.1 PCAD*->SP+YceI-> 281 bacteria>bacteroidetes Cesiribacter andamanensis hypothetical protein [Cesiribacter andamanensis].
YP_003094960.1 <-PCAD*<-SP+YceI 275 bacteria>bacteroidetes Flavobacteriaceae bacterium 3519-10 hypothetical protein FIC_00436 [Flavobacteriaceae bacterium 3519-10].
WP_006604286.1 <-PCAD*<-HTH||?->SP+YceI-> 293 bacteria>actinobacteria Streptomyces auratus extradiol ring-cleavage dioxygenase [Streptomyces auratus].

#;YceI with same a/b_hydrolase domain as above
WP_018509470.1 <-HTH+PBP2||SP+YceI->SP+YceI->PCAD*->?->a/b_hydrolase-> 265 bacteria>proteobacteria>betaproteobacteria Thiobacillus thioparus hypothetical protein [Thiobacillus thioparus].
YP_008595714.1 <-SP+YceI<-?<-a/b_hydrolase<-PCAD*||HTH+PBP2-> 276 bacteria>proteobacteria>betaproteobacteria Ralstonia pickettii DTP0602 catalytic subunit of aromatic ring-opening dioxygenase [Ralstonia pickettii DTP0602].

#;YceI along with gluthathione_S-transferase
WP_023460101.1 <-glutathione_S-transferase<-PCAD*<-SP+YceI<-SP+YceI 268 bacteria>proteobacteria>alphaproteobacteria Asticcacaulis sp. AC466 hypothetical protein [Asticcacaulis sp. AC466].
WP_018081356.1 <-glutathione_S-transferase<-PCAD*<-SP+YceI<-SP+YceI 267 bacteria>proteobacteria>alphaproteobacteria Asticcacaulis benevestitus hypothetical protein [Asticcacaulis benevestitus].
YP_006985887.1 <-glutathione_S-transferase<-SP+YceI<-PCAD*||HTH+PBP2-> 288 bacteria>proteobacteria>alphaproteobacteria Gluconobacter oxydans H24 aromatic ring-opening dioxygenase catalytic subunit LigB [Gluconobacter oxydans H24].
WP_023450644.1 <-glutathione_S-transferase<-PCAD*<-SP+YceI<-SP+YceI 265 bacteria>proteobacteria>alphaproteobacteria Asticcacaulis sp. AC402 aromatic ring-cleaving dioxygenase [Asticcacaulis sp. AC402].
WP_010502599.1 <-HTH+PBP2||PCAD*->SP+YceI->glutathione_S-transferase-> 274 bacteria>proteobacteria>alphaproteobacteria Gluconobacter frateurii hypothetical protein [Gluconobacter frateurii].
WP_007282159.1 <-glutathione_S-transferase<-SP+YceI<-PCAD*||HTH+PBP2-> 274 bacteria>proteobacteria>alphaproteobacteria Gluconobacter thailandicus aromatic ring-opening dioxygenase catalytic subunit LigB [Gluconobacter thailandicus].
YP_004086623.1 <-glutathione_S-transferase<-PCAD*<-SP+YceI 274 bacteria>proteobacteria>alphaproteobacteria Asticcacaulis excentricus CB 48 extradiol ring-cleavage dioxygenase class III protein subunit b [Asticcacaulis excentricus CB 48].
WP_023453272.1 <-glutathione_S-transferase<-PCAD*<-SP+YceI<-SP+YceI 247 bacteria>proteobacteria>alphaproteobacteria Asticcacaulis sp. AC460 aromatic ring-cleaving dioxygenase [Asticcacaulis sp. AC460].
WP_006272190.1 <-glutathione_S-transferase<-PCAD*<-SP+YceI<-SP+YceI 247 bacteria>proteobacteria>alphaproteobacteria Asticcacaulis biprosthecium aromatic ring-cleaving dioxygenase [Asticcacaulis biprosthecium].
WP_023463674.1 <-glutathione_S-transferase<-PCAD*<-SP+YceI 272 bacteria>proteobacteria>alphaproteobacteria Asticcacaulis sp. YBE204 aromatic ring-cleaving dioxygenase [Asticcacaulis sp. YBE204].
WP_023945574.1 <-HTH+PBP2||PCAD*->SP+YceI->glutathione_S-transferase-> 264 bacteria>proteobacteria>alphaproteobacteria Gluconobacter frateurii uncharacterized conserved protein [Gluconobacter frateurii].
WP_018293906.1 <-glutathione_S-transferase<-ACR_tran_TM<-SP+HlyD<-SP+OEP+OEP_tolC<-PCAD*<-?<-?<-?<-SP+YceI<-Cytochrom_B_N_TM 257 bacteria>proteobacteria Mariprofundus ferrooxydans hypothetical protein [Mariprofundus ferrooxydans].
WP_009849399.1 Cytochrom_B_N_TM->SP+YceI->?->?->?->PCAD*->SP+OEP+OEP_tolC->SP+HlyD->ACR_tran_TM->glutathione_S-transferase-> 257 bacteria>proteobacteria Mariprofundus ferrooxydans extradiol-type ring-opening dioxygenase [Mariprofundus ferrooxydans].

#;neighborhoods with glutathione_S-transferase but no membrane protein linkage
WP_009833258.1 <-PCAD*||?-><-?<-glutathione_S-transferase||HTH+PBP2-> 214 bacteria>proteobacteria>gammaproteobacteria Marinomonas sp. MED121 Catalytic LigB subunit of aromatic ring-opening dioxygenase [Marinomonas sp. MED121].
WP_019623069.1 <-3,4-dihydroxyphenylacetate_2,3-dioxygenase<-?<-?<-PCAD*<-glutathione_S-transferase||HTH+PBP2-> 259 bacteria>proteobacteria>gammaproteobacteria Amphritea japonica hypothetical protein [Amphritea japonica].
WP_018718559.1 <-HTH+PBP2||PCAD*->glutathione_S-transferase-> 275 bacteria>proteobacteria>gammaproteobacteria Arhodomonas aquaeolei hypothetical protein [Arhodomonas aquaeolei].
YP_005022700.1 <-HTH+PBP2||PCAD*->glutathione_S-transferase-> 274 bacteria>proteobacteria>gammaproteobacteria Vibrio sp. EJY3 extradiol ring-cleavage dioxygenase III subunit B [Vibrio sp. EJY3].
WP_020333027.1 <-HTH+PBP2||PCAD*->glutathione_S-transferase-> 274 bacteria>proteobacteria>gammaproteobacteria Vibrio natriegens aromatic ring-cleaving dioxygenase [Vibrio natriegens].
WP_016400494.1 glutathione_S-transferase-><-?<-glutathione_S-transferase<-PCAD*||HTH+PBP2-> 273 bacteria>proteobacteria>gammaproteobacteria Agarivorans albus putative cytoplasmic protein [Agarivorans albus].
WP_022961278.1 <-glutathione_S-transferase<-PCAD* 270 bacteria>proteobacteria>gammaproteobacteria Pseudomonas pelagia extradiol ring-cleavage dioxygenase [Pseudomonas pelagia].
WP_010861668.1 PCAD*-><-?<-glutathione_S-transferase 266 bacteria>proteobacteria>gammaproteobacteria Plesiomonas shigelloides extradiol ring-cleavage dioxygenase class III protein subunit B [Plesiomonas shigelloides].
WP_003239881.1 <-PCAD*||?-><-glutathione_S-transferase 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas mendocina extradiol ring-cleavage dioxygenase III subunit B [Pseudomonas mendocina].
YP_001339244.1 PCAD*-><-?<-?<-glutathione_S-transferase 263 bacteria>proteobacteria>gammaproteobacteria Marinomonas sp. MWYL1 extradiol ring-cleavage dioxygenase class III protein subunit B [Marinomonas sp. MWYL1].
WP_024023879.1 <-HTH+PBP2||glutathione_S-transferase->?->?-><-PCAD* 263 bacteria>proteobacteria>gammaproteobacteria Marinomonas sp. D104 aromatic ring-cleaving dioxygenase [Marinomonas sp. D104].
YP_003456398.1 <-glutathione_S-transferase||?-><-?<-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Legionella longbeachae NSW150 dioxygenase [Legionella longbeachae NSW150].
WP_018078958.1 <-PCAD*<-glutathione_S-transferase<-?<-HTH||?->HTH-> 274 bacteria>proteobacteria>betaproteobacteria Thiobacillus denitrificans hypothetical protein [Thiobacillus denitrificans].
WP_018266338.1 <-PCAD*||?-><-glutathione_S-transferase 263 bacteria>proteobacteria>alphaproteobacteria Methylosinus sp. LW4 hypothetical protein [Methylosinus sp. LW4].
YP_007105369.1 <-glutathione_S-transferase<-PCAD*<-?||HTH+PBP2-> 259 bacteria>cyanobacteria Synechococcus sp. PCC 7502 hypothetical protein Syn7502_01125 [Synechococcus sp. PCC 7502].
YP_008714053.1 PCAD*->glutathione_S-transferase-> 276 bacteria>cyanobacteria Gloeobacter kilaueensis JS1 LigB family dioxygenase [Gloeobacter kilaueensis JS1].

#;potential neighborhood with NmrA
WP_017730156.1 PCAD*->NmrA->SP+YceI-> 300 bacteria>bacteroidetes Nafulsella turpanensis Extradiol ring-cleavage dioxygenase class III protein subunit B [Nafulsella turpanensis].
YP_003805561.1 NmrA-><-PCAD* 270 bacteria>spirochaetes Spirochaeta smaragdinae DSM 11293 extradiol ring-cleavage dioxygenase class III protein subunit B [Spirochaeta smaragdinae DSM 11293].
WP_020611798.1 PCAD*-><-NmrA 270 bacteria>spirochaetes Spirochaeta bajacaliforniensis extradiol ring-cleavage dioxygenase [Spirochaeta bajacaliforniensis].
WP_021615283.1 <-PCAD*||?-><-?<-?<-?<-NmrA 287 bacteria>proteobacteria>gammaproteobacteria Aggregatibacter sp. oral taxon 458 aromatic ring-opening dioxygenase, catalytic subunit LigB [Aggregatibacter sp. oral taxon 458].
YP_087333.1 <-PCAD*<-NmrA 260 bacteria>proteobacteria>gammaproteobacteria Mannheimia succiniciproducens MBEL55E hypothetical protein MS0141 [Mannheimia succiniciproducens MBEL55E].
YP_007217435.1 <-PCAD*<-?<-?<-?<-?||NmrA-> 270 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio nitratireducens DSM 14787 Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Thioalkalivibrio nitratireducens DSM 14787].
WP_021277600.1 <-HTH+PBP2||NmrA->PCAD*-><-HTH+PBP2 289 bacteria>proteobacteria>deltaproteobacteria Bacteriovorax sp. DB6_IX aromatic ring-opening dioxygenase, catalytic subunit LigB [Bacteriovorax sp. DB6_IX].
YP_003047852.1 PCAD*-><-?<-NmrA<-?||HTH+PBP2-> 267 bacteria>proteobacteria>betaproteobacteria Methylotenera mobilis JLW8 extradiol ring-cleavage dioxygenase class III protein subunit B [Methylotenera mobilis JLW8].
WP_019899674.1 <-HTH+PBP2||?->NmrA-><-PCAD* 274 bacteria>proteobacteria>betaproteobacteria Methylotenera mobilis aromatic ring-cleaving dioxygenase [Methylotenera mobilis].
WP_008282860.1 PCAD*->NmrA-> 270 bacteria>proteobacteria>alphaproteobacteria Roseovarius sp. TM1035 aromatic ring-cleaving dioxygenase [Roseovarius sp. TM1035].
WP_005859442.1 <-PCAD*||HTH+PBP2-><-NmrA 276 bacteria>proteobacteria>alphaproteobacteria Sagittula stellata aromatic ring-cleaving dioxygenase [Sagittula stellata].
YP_006406433.1 NmrA->PCAD*-> 276 bacteria>bacteroidetes Belliella baltica DSM 15883 hypothetical protein Belba_1038 [Belliella baltica DSM 15883].
WP_007661317.1 PCAD*->a/b_hydrolase->NmrA-> 277 bacteria>bacteroidetes Pontibacter sp. BAB1700 aromatic ring-cleaving dioxygenase [Pontibacter sp. BAB1700].
YP_006873815.1 NmrA->PCAD*-> 297 bacteria>bacteroidetes Emticicia oligotrophica DSM 17448 Extradiol ring-cleavage dioxygenase class III protein subunit B [Emticicia oligotrophica DSM 17448].
WP_020535372.1 <-PCAD*<-NmrA 298 bacteria>bacteroidetes Lewinella cohaerens Extradiol ring-cleavage dioxygenase class III protein subunit B [Lewinella cohaerens].
WP_020529330.1 NmrA->PCAD*-> 295 bacteria>bacteroidetes Flexithrix dorotheae hypothetical protein [Flexithrix dorotheae].
ETN94704.1 PCAD*->NmrA-> 294 bacteria>bacteroidetes Zhouia amylolytica AD3 hypothetical protein P278_26470 [Zhouia amylolytica AD3].
YP_003100392.1 <-PCAD*<-NmrA<-HTH 289 bacteria>actinobacteria Actinosynnema mirum DSM 43827 Extradiol ring-cleavage dioxygenase class III protein subunit B [Actinosynnema mirum DSM 43827].
YP_003409072.1 PCAD*->NmrA-> 300 bacteria>actinobacteria Geodermatophilus obscurus DSM 43160 extradiol ring-cleavage dioxygenase class III protein subunit B [Geodermatophilus obscurus DSM 43160].
WP_020521412.1 <-NmrA||?->?->?->PCAD*-> 257 bacteria>actinobacteria Catelliglobosispora koreensis hypothetical protein [Catelliglobosispora koreensis].
WP_005182747.1 <-NmrA<-PCAD*||HTH-> 288 bacteria>actinobacteria Gordonia amarae extradiol ring-cleavage dioxygenase [Gordonia amarae].
WP_018772726.1 PCAD*->NmrA-> 265 bacteria>actinobacteria Arthrobacter sp. 131MFCol6.1 extradiol ring-cleavage dioxygenase [Arthrobacter sp. 131MFCol6.1].
YP_001362389.1 <-NmrA<-F420_oxidored+TM<-PCAD* 255 bacteria>actinobacteria Kineococcus radiotolerans SRS30216 = ATCC BAA-149 extradiol ring-cleavage dioxygenase class III protein subunit B [Kineococcus radiotolerans SRS30216 = ATCC BAA-149].

#;found with Cytochrom_B_N_TM membrane domain (also observed occasionally with YceI neighborhoods above and Rieske below)
EXI95392.1 <-HTH+PBP2||NmrA->PCAD*->Cytochrom_B_N_TM-><-?||?-><-?<-2-hydroxychromene-2-carboxylate_isomerase 270 bacteria>proteobacteria>betaproteobacteria Candidatus Accumulibacter sp. BA-91 LigB family dioxygenase [Candidatus Accumulibacter sp. BA-91].
YP_006457666.1 <-HTH+PBP2||PCAD*->?->Cytochrom_B_N_TM-> 278 bacteria>proteobacteria>gammaproteobacteria Pseudomonas stutzeri CCUG 29243 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas stutzeri CCUG 29243].
WP_008568750.1 <-Cytochrom_B_N_TM<-?<-PCAD*||HTH+PBP2-> 278 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. Chol1 aromatic ring-cleaving dioxygenase [Pseudomonas sp. Chol1].
YP_001172652.1 <-Cytochrom_B_N_TM<-PCAD*||HTH+PBP2-> 275 bacteria>proteobacteria>gammaproteobacteria Pseudomonas stutzeri A1501 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas stutzeri A1501].
YP_005938806.1 <-Cytochrom_B_N_TM<-PCAD*||HTH+PBP2-> 275 bacteria>proteobacteria>gammaproteobacteria Pseudomonas stutzeri DSM 4166 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas stutzeri DSM 4166].
WP_017244534.1 <-Cytochrom_B_N_TM<-PCAD*||HTH+PBP2-> 275 bacteria>proteobacteria>gammaproteobacteria Pseudomonas stutzeri aromatic ring-cleaving dioxygenase [Pseudomonas stutzeri].
WP_020307469.1 <-HTH+PBP2||PCAD*->Cytochrom_B_N_TM-> 275 bacteria>proteobacteria>gammaproteobacteria Pseudomonas stutzeri catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas stutzeri].
YP_007240328.1 <-HTH+PBP2||PCAD*->Cytochrom_B_N_TM-> 274 bacteria>proteobacteria>gammaproteobacteria Pseudomonas stutzeri RCH2 hypothetical protein Psest_2164 [Pseudomonas stutzeri RCH2].
WP_003285018.1 <-Cytochrom_B_N_TM<-PCAD*||HTH+PBP2-> 274 bacteria>proteobacteria>gammaproteobacteria Pseudomonas stutzeri aromatic ring-cleaving dioxygenase [Pseudomonas stutzeri].
WP_003300315.1 <-Cytochrom_B_N_TM<-?<-PCAD*||HTH+PBP2-> 274 bacteria>proteobacteria>gammaproteobacteria Pseudomonas stutzeri catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas stutzeri].
WP_023445367.1 <-HTH+PBP2||PCAD*->Cytochrom_B_N_TM-> 274 bacteria>proteobacteria>gammaproteobacteria Pseudomonas chloritidismutans aromatic ring-cleaving dioxygenase [Pseudomonas chloritidismutans].
YP_004469521.1 <-Cytochrom_B_N_TM||?-><-?<-?<-PCAD*||HTH+PBP2-> 273 bacteria>proteobacteria>gammaproteobacteria Alteromonas sp. SN2 hypothetical protein ambt_21140 [Alteromonas sp. SN2].
YP_006524345.1 <-HTH+PBP2||PCAD*->?->Cytochrom_B_N_TM-> 271 bacteria>proteobacteria>gammaproteobacteria Pseudomonas stutzeri DSM 10701 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas stutzeri DSM 10701].
YP_002798354.1 <-HTH+PBP2||PCAD*->?->?->Cytochrom_B_N_TM-> 270 bacteria>proteobacteria>gammaproteobacteria Azotobacter vinelandii DJ Catalytic LigB subunit of aromatic ring-opening dioxygenase [Azotobacter vinelandii DJ].
WP_003294924.1 <-HTH+PBP2||PCAD*->?->Cytochrom_B_N_TM-> 281 bacteria>proteobacteria>gammaproteobacteria Pseudomonas stutzeri catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas stutzeri].
WP_022976790.1 Cytochrom_B_N_TM-><-?<-?<-PCAD* 264 bacteria>proteobacteria>gammaproteobacteria Nevskia ramosa catalytic subunit of aromatic ring-opening dioxygenase [Nevskia ramosa].
YP_004714403.1 <-Cytochrom_B_N_TM<-PCAD*||HTH+PBP2-> 263 bacteria>proteobacteria>gammaproteobacteria Pseudomonas stutzeri ATCC 17588 = LMG 11199 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas stutzeri ATCC 17588 = LMG 11199].
EXI71791.1 <-Cytochrom_B_N_TM<-PCAD* 269 bacteria>proteobacteria>betaproteobacteria Candidatus Accumulibacter sp. SK-01 LigB family dioxygenase [Candidatus Accumulibacter sp. SK-01].
WP_022982305.1 PCAD*->Cytochrom_B_N_TM->?->?->?->Cytochrom_B_N_TM-> 274 bacteria>proteobacteria>betaproteobacteria Ideonella sp. B508-1 aromatic ring-cleaving dioxygenase [Ideonella sp. B508-1].
WP_019652073.1 <-HTH+PBP2||PCAD*-><-?||Cytochrom_B_N_TM->Abhydrolase_6-> 275 bacteria>proteobacteria>betaproteobacteria Variovorax paradoxus aromatic ring-cleaving dioxygenase [Variovorax paradoxus].
WP_007834628.1 <-HTH+PBP2||PCAD*-><-?||Cytochrom_B_N_TM->Abhydrolase_6-> 275 bacteria>proteobacteria>betaproteobacteria Variovorax sp. CF313 aromatic ring-cleaving dioxygenase [Variovorax sp. CF313].
YP_004154745.1 <-HTH+PBP2||PCAD*-><-?||Cytochrom_B_N_TM->Abhydrolase_6-> 280 bacteria>proteobacteria>betaproteobacteria Variovorax paradoxus EPS extradiol ring-cleavage dioxygenase class iii protein subunit b [Variovorax paradoxus EPS].

#;neighborhoods with only the a/b_hydrolase domain described above

YP_001837466.1 PCAD*->a/b_hydrolase-> 280 bacteria>spirochaetes Leptospira biflexa serovar Patoc strain 'Patoc 1 (Paris)' aromatic-ring-opening dioxygenase domain-containing protein [Leptospira biflexa serovar Patoc strain 'Patoc 1 (Paris)'].
WP_015682026.1 <-a/b_hydrolase<-PCAD* 275 bacteria>spirochaetes Leptospira wolbachii aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira wolbachii].
WP_020776952.1 <-a/b_hydrolase<-PCAD* 277 bacteria>spirochaetes Leptospira meyeri aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira meyeri].
EMJ89245.1 <-a/b_hydrolase<-PCAD* 277 bacteria>spirochaetes Leptospira meyeri serovar Semaranga str. Veldrot Semarang 173 aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira meyeri serovar Semaranga str. Veldrot Semarang 173].
WP_004785468.1 PCAD*->a/b_hydrolase-> 277 bacteria>spirochaetes Leptospira meyeri aromatic ring-cleaving dioxygenase [Leptospira meyeri].
WP_002972685.1 <-a/b_hydrolase<-PCAD* 278 bacteria>spirochaetes Leptospira terpstrae aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira terpstrae].
WP_002980422.1 PCAD*->a/b_hydrolase-> 278 bacteria>spirochaetes Leptospira vanthielii aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira vanthielii].
WP_015677259.1 PCAD*->a/b_hydrolase-> 279 bacteria>spirochaetes Leptospira yanagawae aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira yanagawae].
WP_010567276.1 <-HTH+PBP2||F420_oxidored+TM->PCAD*->a/b_hydrolase-> 274 bacteria>proteobacteria>gammaproteobacteria Pseudomonas extremaustralis catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas extremaustralis].
WP_023049104.1 PCAD*->a/b_hydrolase-> 273 bacteria>proteobacteria>gammaproteobacteria Pseudomonas MULTISPECIES: catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas].
YP_005379282.1 PCAD*->a/b_hydrolase-> 270 bacteria>proteobacteria>gammaproteobacteria Frateuria aurantia DSM 6220 hypothetical protein [Frateuria aurantia DSM 6220].
YP_006389793.1 <-HTH+PBP2||?-><-a/b_hydrolase<-PCAD*<-F420_oxidored+TM 265 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida ND6 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas putida ND6].
YP_006536101.1 <-HTH+PBP2<-HTH+PBP2<-a/b_hydrolase<-PCAD*<-F420_oxidored+TM 265 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida DOT-T1E catalytic LigB subunit of aromatic ring-opening [Pseudomonas putida DOT-T1E].
NP_970040.1 PCAD*->a/b_hydrolase-> 339 bacteria>proteobacteria>deltaproteobacteria Bdellovibrio bacteriovorus HD100 hypothetical protein Bd3288 [Bdellovibrio bacteriovorus HD100].
YP_007024149.1 PCAD*->a/b_hydrolase-> 329 bacteria>proteobacteria>deltaproteobacteria Bdellovibrio bacteriovorus str. Tiberius hypothetical protein Bdt_3207 [Bdellovibrio bacteriovorus str. Tiberius].
WP_020656200.1 <-a/b_hydrolase<-PCAD*<-HTH+PBP2 261 bacteria>proteobacteria>betaproteobacteria Massilia niastensis hypothetical protein [Massilia niastensis].
WP_018152393.1 <-a/b_hydrolase<-PCAD* 268 bacteria>proteobacteria>betaproteobacteria Leeia oryzae hypothetical protein [Leeia oryzae].
YP_008514472.1 <-a/b_hydrolase<-PCAD* 269 bacteria>proteobacteria>betaproteobacteria Variovorax paradoxus B4 putative aromatic ring-opening dioxygenase, catalytic subunit LigB [Variovorax paradoxus B4].
WP_019703243.1 <-a/b_hydrolase<-PCAD* 289 bacteria>proteobacteria>betaproteobacteria Acidovorax avenae catalytic subunit of aromatic ring-opening dioxygenase [Acidovorax avenae].
YP_970656.1 PCAD*->a/b_hydrolase-> 289 bacteria>proteobacteria>betaproteobacteria Acidovorax citrulli AAC00-1 extradiol ring-cleavage dioxygenase III subunit B [Acidovorax citrulli AAC00-1].
YP_004235301.1 <-a/b_hydrolase<-PCAD* 289 bacteria>proteobacteria>betaproteobacteria Acidovorax avenae subsp. avenae ATCC 19860 extradiol ring-cleavage dioxygenase class III protein subunit B [Acidovorax avenae subsp. avenae ATCC 19860].
WP_008903280.1 PCAD*->a/b_hydrolase-> 272 bacteria>proteobacteria>betaproteobacteria Acidovorax sp. NO-1 extradiol ring-cleavage dioxygenase III subunit B [Acidovorax sp. NO-1].
WP_020423859.1 <-HTH+PBP2||PCAD*->a/b_hydrolase-> 289 bacteria>proteobacteria>betaproteobacteria Cupriavidus sp. WS hypothetical protein [Cupriavidus sp. WS].
YP_548691.1 <-HTH+PBP2||PCAD*->a/b_hydrolase-> 273 bacteria>proteobacteria>betaproteobacteria Polaromonas sp. JS666 extradiol ring-cleavage dioxygenase III subunit B [Polaromonas sp. JS666].
WP_004251546.1 <-a/b_hydrolase<-PCAD*||HTH+PBP2-> 275 bacteria>proteobacteria>betaproteobacteria Thauera sp. 63 extradiol ring-cleavage dioxygenase class III protein subunit B [Thauera sp. 63].
YP_002355534.1 <-HTH+PBP2||PCAD*->a/b_hydrolase-> 275 bacteria>proteobacteria>betaproteobacteria Thauera sp. MZ1T extradiol ring-cleavage dioxygenase class III protein subunit B [Thauera sp. MZ1T].
YP_006855640.1 <-a/b_hydrolase<-PCAD* 276 bacteria>proteobacteria>betaproteobacteria Acidovorax sp. KKS102 extradiol ring-cleavage dioxygenase III subunit B [Acidovorax sp. KKS102].
YP_001563517.1 PCAD*->a/b_hydrolase-> 312 bacteria>proteobacteria>betaproteobacteria Delftia acidovorans SPH-1 extradiol ring-cleavage dioxygenase class III protein subunit B [Delftia acidovorans SPH-1].
YP_985882.1 PCAD*->a/b_hydrolase-> 278 bacteria>proteobacteria>betaproteobacteria Acidovorax sp. JS42 extradiol ring-cleavage dioxygenase III subunit B [Acidovorax sp. JS42].
YP_004489502.1 <-a/b_hydrolase<-PCAD* 312 bacteria>proteobacteria>betaproteobacteria Delftia sp. Cs1-4 extradiol ring-cleavage dioxygenase class III protein subunit B [Delftia sp. Cs1-4].
YP_002553556.1 <-a/b_hydrolase<-PCAD* 278 bacteria>proteobacteria>betaproteobacteria Acidovorax ebreus TPSY extradiol ring-cleavage dioxygenase class IIi protein subunit b [Acidovorax ebreus TPSY].
WP_016450546.1 <-a/b_hydrolase<-PCAD* 315 bacteria>proteobacteria>betaproteobacteria Delftia acidovorans hypothetical protein [Delftia acidovorans].
WP_005794920.1 <-a/b_hydrolase<-PCAD* 278 bacteria>proteobacteria>betaproteobacteria Acidovorax delafieldii Extradiol ring-cleavage dioxygenase class III protein subunit B [Acidovorax delafieldii].
YP_004126666.1 PCAD*->a/b_hydrolase-> 278 bacteria>proteobacteria>betaproteobacteria Alicycliphilus denitrificans BC extradiol ring-cleavage dioxygenase class III protein subunit B [Alicycliphilus denitrificans BC].
WP_016453883.1 <-a/b_hydrolase<-PCAD* 315 bacteria>proteobacteria>betaproteobacteria Delftia acidovorans hypothetical protein [Delftia acidovorans].
WP_010460378.1 PCAD*->a/b_hydrolase-> 280 bacteria>proteobacteria>betaproteobacteria Acidovorax radicis extradiol ring-cleavage dioxygenase III subunit B [Acidovorax radicis].
WP_007854902.1 PCAD*->a/b_hydrolase-> 280 bacteria>proteobacteria>betaproteobacteria Acidovorax sp. CF316 hypothetical protein [Acidovorax sp. CF316].
WP_019574422.1 <-HTH+PBP2||PCAD*->a/b_hydrolase-> 283 bacteria>proteobacteria>betaproteobacteria Curvibacter lanceolatus hypothetical protein [Curvibacter lanceolatus].
YP_003014769.1 <-PCAD*<-a/b_hydrolase 256 bacteria>firmicutes Paenibacillus sp. JDR-2 extradiol ring-cleavage dioxygenase class III protein subunit B [Paenibacillus sp. JDR-2].
ETT38128.1 <-PCAD*<-a/b_hydrolase 256 bacteria>firmicutes Paenibacillus sp. FSL R7-269 extradiol ring-cleavage dioxygenase class III protein subunit B [Paenibacillus sp. FSL R7-269].
ETT41272.1 a/b_hydrolase->PCAD*-> 256 bacteria>firmicutes Paenibacillus sp. FSL R5-192 extradiol ring-cleavage dioxygenase class III protein subunit B [Paenibacillus sp. FSL R5-192].
ETT59537.1 <-PCAD*<-a/b_hydrolase 256 bacteria>firmicutes Paenibacillus sp. FSL H8-237 extradiol ring-cleavage dioxygenase class III protein subunit B [Paenibacillus sp. FSL H8-237].
ETT61018.1 a/b_hydrolase->PCAD*-> 256 bacteria>firmicutes Paenibacillus sp. FSL R7-277 extradiol ring-cleavage dioxygenase class III protein subunit B [Paenibacillus sp. FSL R7-277].
WP_017691805.1 <-PCAD*<-a/b_hydrolase 256 bacteria>firmicutes Paenibacillus sp. PAMC 26794 hypothetical protein [Paenibacillus sp. PAMC 26794].
WP_024026988.1 <-PCAD*<-a/b_hydrolase 259 bacteria>firmicutes Bacillus vireti extradiol ring-cleavage dioxygenase class III protein subunit B [Bacillus vireti].
YP_007909739.1 a/b_hydrolase->PCAD*-> 270 bacteria>firmicutes Bacillus sp. 1NLA3E extradiol ring-cleavage dioxygenase class III protein subunit B [Bacillus sp. 1NLA3E].
WP_017405645.1 PCAD*->a/b_hydrolase-> 291 bacteria>bacteroidetes Chryseobacterium taeanense catalytic subunit of aromatic ring-opening dioxygenase [Chryseobacterium taeanense].
YP_001195578.1 PCAD*->a/b_hydrolase-> 296 bacteria>bacteroidetes Flavobacterium johnsoniae UW101 extradiol ring-cleavage dioxygenase III subunit B [Flavobacterium johnsoniae UW101].
WP_009776235.1 PCAD*-><-?<-?<-a/b_hydrolase 262 bacteria>actinobacteria Janibacter sp. HTCC2649 extradiol ring-cleavage dioxygenase [Janibacter sp. HTCC2649].

#;the following are more "expected" neighborhoods with clear links to salvage/catabolic pathways

#;system restricted to Sulfulobous

WP_016731472.1 flavin_reductase->3,4-dihydroxyphenylacetate_2,3-dioxygenase->4-hydroxyphenylacetate_3-hydroxylase->PCAD*-> 262 archaea>crenarchaeota Sulfolobus islandicus extradiol ring-cleavage dioxygenase [Sulfolobus islandicus].
WP_016732126.1 flavin_reductase->3,4-dihydroxyphenylacetate_2,3-dioxygenase->4-hydroxyphenylacetate_3-hydroxylase->PCAD*-> 262 archaea>crenarchaeota Sulfolobus islandicus extradiol ring-cleavage dioxygenase [Sulfolobus islandicus].
YP_005645201.1 flavin_reductase->3,4-dihydroxyphenylacetate_2,3-dioxygenase->4-hydroxyphenylacetate_3-hydroxylase->PCAD*-> 257 archaea>crenarchaeota Sulfolobus islandicus HVE10/4 Extradiol ring-cleavage dioxygenase class III, subunit B [Sulfolobus islandicus HVE10/4].
NP_343447.1 <-PCAD*<-4-hydroxyphenylacetate_3-hydroxylase<-3,4-dihydroxyphenylacetate_2,3-dioxygenase<-flavin_reductase 262 archaea>crenarchaeota Sulfolobus solfataricus P2 hypothetical protein SSO2052 [Sulfolobus solfataricus P2].
YP_003418837.1 flavin_reductase->3,4-dihydroxyphenylacetate_2,3-dioxygenase->4-hydroxyphenylacetate_3-hydroxylase->PCAD*-> 257 archaea>crenarchaeota Sulfolobus islandicus L.D.8.5 Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Sulfolobus islandicus L.D.8.5].
YP_002842699.1 flavin_reductase->3,4-dihydroxyphenylacetate_2,3-dioxygenase->4-hydroxyphenylacetate_3-hydroxylase->PCAD*-> 257 archaea>crenarchaeota Sulfolobus islandicus M.16.27 extradiol ring-cleavage dioxygenase class III protein subunit B [Sulfolobus islandicus M.16.27].
YP_002828808.1 flavin_reductase->3,4-dihydroxyphenylacetate_2,3-dioxygenase->4-hydroxyphenylacetate_3-hydroxylase->PCAD*-> 257 archaea>crenarchaeota Sulfolobus islandicus M.14.25 extradiol ring-cleavage dioxygenase class III protein subunit B [Sulfolobus islandicus M.14.25].
YP_008948182.1 <-flavin_reductase||PCAD*-> 258 archaea>crenarchaeota Sulfolobus acidocaldarius SUSAZ extradiol ring-cleavage dioxygenase [Sulfolobus acidocaldarius SUSAZ].
WP_016729858.1 flavin_reductase->3,4-dihydroxyphenylacetate_2,3-dioxygenase->4-hydroxyphenylacetate_3-hydroxylase->PCAD*-> 262 archaea>crenarchaeota Sulfolobus islandicus extradiol ring-cleavage dioxygenase [Sulfolobus islandicus].
YP_256820.1 <-flavin_reductase||PCAD*-> 258 archaea>crenarchaeota Sulfolobus acidocaldarius DSM 639 hypothetical protein Saci_2241 [Sulfolobus acidocaldarius DSM 639].

#;link with glutathione_S-transferase and Rieske
GAF60926.1 <-Cytochrom_B_N_TM<-?<-?<-?<-PCAD*<-glutathione_S-transferase||HTH+PBP2-> 272 bacteria>proteobacteria>gammaproteobacteria Psychrobacter sp. JCM 18903 putative cytoplasmic protein [Psychrobacter sp. JCM 18903].
WP_020162749.1 <-Cytochrom_B_N_TM||PCAD*-><-?<-?<-SP+Ring_hydroxyl_B<-Rieske+Ring_hydroxyl_A<-glutathione_S-transferase 249 bacteria>proteobacteria>gammaproteobacteria Cycloclasticus pugetii aromatic ring-cleaving dioxygenase [Cycloclasticus pugetii].
YP_008372953.1 glutathione_S-transferase->Rieske+Ring_hydroxyl_A->SP+Ring_hydroxyl_B->?->?-><-PCAD*||Cytochrom_B_N_TM-> 269 bacteria>proteobacteria>gammaproteobacteria Cycloclasticus zancles 7-ME Extradiol ring-cleavage dioxygenase class III protein, LigB superfamily [Cycloclasticus zancles 7-ME].
YP_006838706.1 <-Cytochrom_B_N_TM||PCAD*-><-?<-?<-SP+Ring_hydroxyl_B<-Rieske+Ring_hydroxyl_A<-glutathione_S-transferase 269 bacteria>proteobacteria>gammaproteobacteria Cycloclasticus sp. P1 Aromatic ring-opening dioxygenase catalytic subunit LigB [Cycloclasticus sp. P1].

#;link with Rieske only
WP_018424433.1 Rieske+Ring_hydroxyl_A->?->?->?->PCAD*->?->?->HTH+PBP2->?-><-F420_oxidored+TM 265 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. WSM4176 hypothetical protein [Burkholderia sp. WSM4176].
WP_020399909.1 PCAD*-><-?<-?||?->?->Rieske+Ring_hydroxyl_A-> 268 bacteria>proteobacteria>alphaproteobacteria Kordiimonas gwangyangensis hypothetical protein [Kordiimonas gwangyangensis].
AHE53409.1 HTH+PBP2-><-?<-?<-?<-PCAD*<-?<-Rieske+Ring_hydroxyl_A 259 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sanxanigenens DSM 19645 = NX02 aromatic ring-cleaving dioxygenase [Sphingomonas sanxanigenens DSM 19645 = NX02].
WP_008993376.1 <-Rieske+Ring_hydroxyl_A<-?||?-><-?||PCAD*-> 281 bacteria>proteobacteria>alphaproteobacteria Novosphingobium sp. Rr 2-17 aromatic ring-cleaving dioxygenase [Novosphingobium sp. Rr 2-17].
WP_008068043.1 <-PCAD*<-?||Rieske+Ring_hydroxyl_A-> 270 bacteria>proteobacteria>alphaproteobacteria Novosphingobium nitrogenifigens aromatic ring-cleaving dioxygenase [Novosphingobium nitrogenifigens].
WP_008832387.1 <-Rieske+Ring_hydroxyl_A<-?||?->?-><-?||PCAD*-> 279 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. LH128 aromatic ring-cleaving dioxygenase [Sphingomonas sp. LH128].
YP_003592892.1 Rieske+Ring_hydroxyl_A->PCAD*-> 267 bacteria>proteobacteria>alphaproteobacteria Caulobacter segnis ATCC 21756 extradiol ring-cleavage dioxygenase class III protein subunit B [Caulobacter segnis ATCC 21756].
YP_003060928.1 <-Rieske+Ring_hydroxyl_A<-?<-?||PCAD*-> 277 bacteria>proteobacteria>alphaproteobacteria Hirschia baltica ATCC 49814 extradiol ring-cleavage dioxygenase class III protein subunit B [Hirschia baltica ATCC 49814].
YP_004088268.1 F420_oxidored+TM-><-?<-PCAD*<-?||?-><-?<-?<-Rieske+Ring_hydroxyl_A 277 bacteria>proteobacteria>alphaproteobacteria Asticcacaulis excentricus CB 48 extradiol ring-cleavage dioxygenase class iii protein subunit b [Asticcacaulis excentricus CB 48].
YP_004533827.1 <-PCAD*<-?<-Rieske+Ring_hydroxyl_A 260 bacteria>proteobacteria>alphaproteobacteria Novosphingobium sp. PP1Y extradiol ring-cleavage dioxygenase class III protein subunit B [Novosphingobium sp. PP1Y].
YP_001683429.1 Rieske+Ring_hydroxyl_A->PCAD*-> 265 bacteria>proteobacteria>alphaproteobacteria Caulobacter sp. K31 extradiol ring-cleavage dioxygenase class III protein subunit B [Caulobacter sp. K31].
WP_007014362.1 2-hydroxychromene-2-carboxylate_isomerase->PCAD*-><-?||?->Rieske+Ring_hydroxyl_A->SP+Ring_hydroxyl_B-> 251 bacteria>proteobacteria>alphaproteobacteria Novosphingobium pentaromativorans aromatic ring-cleaving dioxygenase [Novosphingobium pentaromativorans].
WP_004615502.1 ACR_tran_TM-><-?<-?<-PCAD*<-Rieske+Ring_hydroxyl_A 264 bacteria>proteobacteria>alphaproteobacteria Caulobacter vibrioides hypothetical protein [Caulobacter vibrioides].
WP_007399427.1 PCAD*->?->?->Rieske+Ring_hydroxyl_A-> 264 bacteria>proteobacteria>alphaproteobacteria Gluconacetobacter sp. SXCC-1 aromatic ring-cleaving dioxygenase [Gluconacetobacter sp. SXCC-1].
WP_007673418.1 Rieske+Ring_hydroxyl_A->PCAD*-> 264 bacteria>proteobacteria>alphaproteobacteria Caulobacter sp. AP07 aromatic ring-cleaving dioxygenase [Caulobacter sp. AP07].
YP_001412263.1 <-PCAD*<-Rieske+Ring_hydroxyl_A 263 bacteria>proteobacteria>alphaproteobacteria Parvibaculum lavamentivorans DS-1 extradiol ring-cleavage dioxygenase class III protein subunit B [Parvibaculum lavamentivorans DS-1].

#;neighborhood with only 2-hydroxychromene-2-carboxylate_isomerase (also found occasionally with DoxX/DoxD above)
WP_016543608.1 2-hydroxychromene-2-carboxylate_isomerase-><-PCAD* 292 bacteria>spirochaetes Leptospira wolffii aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira wolffii].
WP_016549450.1 2-hydroxychromene-2-carboxylate_isomerase-><-PCAD* 298 bacteria>spirochaetes Leptospira fainei aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira fainei].
WP_008594249.1 2-hydroxychromene-2-carboxylate_isomerase-><-PCAD* 291 bacteria>spirochaetes Leptospira licerasiae aromatic ring-cleaving dioxygenase [Leptospira licerasiae].
WP_010570640.1 2-hydroxychromene-2-carboxylate_isomerase-><-PCAD* 274 bacteria>spirochaetes Leptospira broomii aromatic ring-cleaving dioxygenase [Leptospira broomii].
WP_008113877.1 <-HTH+PBP2<-PCAD*<-?<-2-hydroxychromene-2-carboxylate_isomerase 275 bacteria>proteobacteria>betaproteobacteria Herbaspirillum sp. YR522 hypothetical protein [Herbaspirillum sp. YR522].
YP_073993.1 2-hydroxychromene-2-carboxylate_isomerase->?->?-><-PCAD* 259 bacteria>firmicutes Symbiobacterium thermophilum IAM 14863 hypothetical protein STH164 [Symbiobacterium thermophilum IAM 14863].

#;various distinct fusions between YgiD-like and other domains

#;amidohydrolase+PCAD
EXF84781.1 amidohydrolase+PCAD 1257 eukaryota>fungi>ascomycota Colletotrichum fioriniae PJ7 amidohydrolase [Colletotrichum fioriniae PJ7].
EFY85030.1 amidohydrolase+PCAD 1126 eukaryota>fungi>ascomycota Metarhizium acridum CQMa 102 carbohydrate esterase family 9 protein [Metarhizium acridum CQMa 102].
#;LigB+LigB
EQC38384.1 PCAD+PCAD 457 eukaryota>stramenopiles Saprolegnia diclina VS20 hypothetical protein SDRG_04096 [Saprolegnia diclina VS20].
EKC99489.1 PCAD+PCAD 445 eukaryota>fungi>basidiomycota Trichosporon asahii var. asahii CBS 8904 hypothetical protein A1Q2_06221 [Trichosporon asahii var. asahii CBS 8904].
#;ZnF+NB-ARC_P-loop_NTPase+LRR+LRR+LigB
XP_006370825.1 ZnF+NB-ARC_P-loop_NTPase+LRR+LRR+LigB 930 eukaryota>viridiplantae Populus trichocarpa hypothetical protein POPTR_0019s00390g [Populus trichocarpa].
#;NB-ARC_P-loop_NTPase+LRR+LRR+LigB
XP_002333268.1 NB-ARC_P-loop_NTPase+LRR+LRR+LigB 877 eukaryota>viridiplantae Populus trichocarpa predicted protein [Populus trichocarpa].
#;WKRY+MULE+LigB
CAB10288.1 WKRY+MULE+LigB 1705 eukaryota>viridiplantae Arabidopsis thaliana hypothetical protein [Arabidopsis thaliana].
#;LigB+Pkinase
CCM02920.1 LigB+Pkinase 777 eukaryota>fungi>basidiomycota Fibroporia radiculosa predicted protein [Fibroporia radiculosa].
#;Aldedh+LigB
EMR65970.1 Aldedh+LigB 728 eukaryota>fungi>ascomycota Eutypa lata UCREL1 putative aromatic ring-opening dioxygenase family protein [Eutypa lata UCREL1].
#;DUF620+LigB
CBI39556.3 DUF620+LigB 526 eukaryota>viridiplantae Vitis vinifera unnamed protein product, partial [Vitis vinifera].
#;LigB+TMx3
EKD01157.1 LigB+TMx3 509 eukaryota>fungi>basidiomycota Trichosporon asahii var. asahii CBS 8904 hypothetical protein A1Q2_04480 [Trichosporon asahii var. asahii CBS 8904].

#;standalone versions of the domain; i.e. no identified conserved genome associations

WP_018477694.1 PCAD 277 bacteria>bacteroidetes Pontibacter roseus aromatic ring-cleaving dioxygenase [Pontibacter roseus].
YP_008482753.1 PCAD 262 proteobacteria>gammaproteobacteria Salmonella enterica subsp. enterica serovar Gallinarum/pullorum hypothetical protein SPUCDC_3186 [Salmonella enterica subsp. enterica serovar Gallinarum/pullorum str. CDC1983-67].
XP_002954432.1 PCAD 262 eukaryota>viridiplantae>chlorophyta Volvox carteri f. nagariensis hypothetical protein VOLCADRAFT_95202 [Volvox carteri f. nagariensis].
XP_001696677.1 PCAD 274 eukaryota>viridiplantae>chlorophyta Chlamydomonas reinhardtii hypothetical protein CHLREDRAFT_130920 [Chlamydomonas reinhardtii].
EIE24401.1 PCAD 281 eukaryota>viridiplantae>chlorophyta Coccomyxa subellipsoidea C-169 Extradiol aromatic ring-opening dioxygenase [Coccomyxa subellipsoidea C-169].
XP_005850634.1 PCAD 262 eukaryota>viridiplantae>chlorophyta Chlorella variabilis hypothetical protein CHLNCDRAFT_20098 [Chlorella variabilis].
XP_002499595.1 PCAD 278 eukaryota>viridiplantae>chlorophyta Micromonas sp. RCC299 catalytic LigB subunit OF aromatic ring-opening dioxygenase [Micromonas sp. RCC299].
XP_005648945.1 PCAD 281 eukaryota>viridiplantae>chlorophyta Coccomyxa subellipsoidea C-169 Extradiol aromatic ring-opening dioxygenase [Coccomyxa subellipsoidea C-169].
EMT20107.1 PCAD 226 eukaryota>viridiplantae Aegilops tauschii 4,5-DOPA dioxygenase extradiol-like protein [Aegilops tauschii].
EPS65869.1 PCAD 246 eukaryota>viridiplantae Genlisea aurea hypothetical protein M569_08908 [Genlisea aurea].
EAY76699.1 PCAD 280 eukaryota>viridiplantae Oryza sativa Indica Group hypothetical protein OsI_04653 [Oryza sativa Indica Group].
EAZ14364.1 PCAD 280 eukaryota>viridiplantae Oryza sativa Japonica Group hypothetical protein OsJ_04285 [Oryza sativa Japonica Group].
BAJ94444.1 PCAD 280 eukaryota>viridiplantae Hordeum vulgare subsp. vulgare predicted protein, partial [Hordeum vulgare subsp. vulgare].
NP_001044983.1 PCAD 280 eukaryota>viridiplantae Oryza sativa Japonica Group Os01g0878900 [Oryza sativa Japonica Group].
ESW24452.1 PCAD 306 eukaryota>viridiplantae Phaseolus vulgaris hypothetical protein PHAVU_004G132200g [Phaseolus vulgaris].
XP_006387703.1 PCAD 218 eukaryota>viridiplantae Populus trichocarpa hypothetical protein POPTR_0661s002101g, partial [Populus trichocarpa].
XP_003619080.1 PCAD 379 eukaryota>viridiplantae Medicago truncatula 4,5-DOPA dioxygenase extradiol-like protein [Medicago truncatula].
AAT39310.1 PCAD 306 eukaryota>viridiplantae Solanum demissum 4,5-DOPA dioxygenase extradiol-like protein, putative [Solanum demissum].
XP_006279095.1 PCAD 216 eukaryota>viridiplantae Capsella rubella hypothetical protein CARUB_v10012704mg [Capsella rubella].
EOA11993.1 PCAD 216 eukaryota>viridiplantae Capsella rubella hypothetical protein CARUB_v10012704mg [Capsella rubella].
XP_006366401.1 PCAD 306 eukaryota>viridiplantae Solanum tuberosum PREDICTED: extradiol ring-cleavage dioxygenase-like [Solanum tuberosum].
XP_004302951.1 PCAD 307 eukaryota>viridiplantae Fragaria vesca subsp. vesca PREDICTED: 4,5-DOPA dioxygenase extradiol-like protein-like [Fragaria vesca subsp. vesca].
BAH66636.1 PCAD 308 eukaryota>viridiplantae Phytolacca americana 4,5-DOPA dioxygenase [Phytolacca americana].
EAZ14363.1 PCAD 281 eukaryota>viridiplantae Oryza sativa Japonica Group hypothetical protein OsJ_04284 [Oryza sativa Japonica Group].
XP_003564766.1 PCAD 308 eukaryota>viridiplantae Brachypodium distachyon PREDICTED: LOW QUALITY PROTEIN: 4,5-DOPA dioxygenase extradiol-like protein-like [Brachypodium distachyon].
XP_004165012.1 PCAD 276 eukaryota>viridiplantae Cucumis sativus PREDICTED: 4,5-DOPA dioxygenase extradiol-like protein-like [Cucumis sativus].
XP_004144349.1 PCAD 276 eukaryota>viridiplantae Cucumis sativus PREDICTED: 4,5-DOPA dioxygenase extradiol-like protein-like [Cucumis sativus].
XP_003534057.1 PCAD 253 eukaryota>viridiplantae Glycine max PREDICTED: LOW QUALITY PROTEIN: 4,5-DOPA dioxygenase extradiol-like protein-like [Glycine max].
XP_004251277.1 PCAD 309 eukaryota>viridiplantae Solanum lycopersicum PREDICTED: 4,5-DOPA dioxygenase extradiol-like protein-like [Solanum lycopersicum].
ABU62755.1 PCAD 200 eukaryota>viridiplantae Nicotiana benthamiana 4,5-DOPA dioxygenase extradiol, partial [Nicotiana benthamiana].
EEF07347.1 PCAD 312 eukaryota>viridiplantae Populus trichocarpa predicted protein [Populus trichocarpa].
XP_003632544.1 PCAD 198 eukaryota>viridiplantae Vitis vinifera PREDICTED: LOW QUALITY PROTEIN: 4,5-DOPA dioxygenase extradiol-like protein-like [Vitis vinifera].
AFK45430.1 PCAD 304 eukaryota>viridiplantae Lotus japonicus unknown [Lotus japonicus].
AET43293.1 PCAD 275 eukaryota>viridiplantae Beta vulgaris 4,5-DOPA dioxygenase extradiol [Beta vulgaris].
EMJ13002.1 PCAD 274 eukaryota>viridiplantae Prunus persica hypothetical protein PRUPE_ppa009849mg [Prunus persica].
XP_002458859.1 PCAD 283 eukaryota>viridiplantae Sorghum bicolor hypothetical protein SORBIDRAFT_03g041620 [Sorghum bicolor].
XP_006426394.1 PCAD 313 eukaryota>viridiplantae Citrus clementina hypothetical protein CICLE_v10026119mg [Citrus clementina].
EMS56369.1 PCAD 357 eukaryota>viridiplantae Triticum urartu 4,5-DOPA dioxygenase extradiol-like protein [Triticum urartu].
XP_006466222.1 PCAD 313 eukaryota>viridiplantae Citrus sinensis PREDICTED: extradiol ring-cleavage dioxygenase-like [Citrus sinensis].
AFW84397.1 PCAD 355 eukaryota>viridiplantae Zea mays 4,5-DOPA dioxygenase extradiol [Zea mays].
XP_003556411.1 PCAD 260 eukaryota>viridiplantae Glycine max PREDICTED: LOW QUALITY PROTEIN: 4,5-DOPA dioxygenase extradiol-like protein-like [Glycine max].
XP_006347972.1 PCAD 272 eukaryota>viridiplantae Solanum tuberosum PREDICTED: 4,5-DOPA dioxygenase extradiol-like [Solanum tuberosum].
XP_004229740.1 PCAD 272 eukaryota>viridiplantae Solanum lycopersicum PREDICTED: 4,5-DOPA dioxygenase extradiol-like protein-like [Solanum lycopersicum].
ABK23305.1 PCAD 260 eukaryota>viridiplantae Picea sitchensis unknown [Picea sitchensis].
XP_002325711.1 PCAD 261 eukaryota>viridiplantae Populus trichocarpa predicted protein [Populus trichocarpa].
ACO59903.1 PCAD 271 eukaryota>viridiplantae Suaeda salsa 4,5-DOPA dioxygenase extradiol [Suaeda salsa].
Q7XA48.1 PCAD 271 eukaryota>viridiplantae Portulaca grandiflora RecName: Full=4,5-DOPA dioxygenase extradiol.
XP_002333027.1 PCAD 261 eukaryota>viridiplantae Populus trichocarpa predicted protein [Populus trichocarpa].
BAK03289.1 PCAD 291 eukaryota>viridiplantae Hordeum vulgare subsp. vulgare predicted protein [Hordeum vulgare subsp. vulgare].
ESW24455.1 PCAD 270 eukaryota>viridiplantae Phaseolus vulgaris hypothetical protein PHAVU_004G132500g [Phaseolus vulgaris].
XP_007048625.1 PCAD 270 eukaryota>viridiplantae Theobroma cacao Catalytic LigB subunit of aromatic ring-opening dioxygenase family isoform 1 [Theobroma cacao].
EOX92782.1 PCAD 270 eukaryota>viridiplantae Theobroma cacao Catalytic LigB subunit of aromatic ring-opening dioxygenase family isoform 1 [Theobroma cacao].
EMT24086.1 PCAD 291 eukaryota>viridiplantae Aegilops tauschii 4,5-DOPA dioxygenase extradiol-like protein [Aegilops tauschii].
XP_002306013.1 PCAD 262 eukaryota>viridiplantae Populus trichocarpa hypothetical protein POPTR_0004s14280g [Populus trichocarpa].
XP_006414565.1 PCAD 270 eukaryota>viridiplantae Eutrema salsugineum hypothetical protein EUTSA_v10025974mg [Eutrema salsugineum].
NP_567456.1 PCAD 269 eukaryota>viridiplantae Arabidopsis thaliana extradiol ring-cleavage dioxygenase [Arabidopsis thaliana].
XP_004495442.1 PCAD 291 eukaryota>viridiplantae Cicer arietinum PREDICTED: 4,5-DOPA dioxygenase extradiol-like protein-like [Cicer arietinum].
XP_002870262.1 PCAD 269 eukaryota>viridiplantae Arabidopsis lyrata subsp. lyrata catalytic LigB subunit of aromatic ring-opening dioxygenase family [Arabidopsis lyrata subsp. lyrata].
XP_006370821.1 PCAD 282 eukaryota>viridiplantae Populus trichocarpa hypothetical protein POPTR_0019s00350g [Populus trichocarpa].
XP_006285268.1 PCAD 269 eukaryota>viridiplantae Capsella rubella hypothetical protein CARUB_v10006641mg [Capsella rubella].
XP_006279096.1 PCAD 269 eukaryota>viridiplantae Capsella rubella hypothetical protein CARUB_v10012704mg [Capsella rubella].
CBI33304.3 PCAD 85 eukaryota>viridiplantae Vitis vinifera unnamed protein product, partial [Vitis vinifera].
XP_003548263.1 PCAD 269 eukaryota>viridiplantae Glycine max PREDICTED: 4,5-DOPA dioxygenase extradiol [Glycine max].
AET43287.1 PCAD 275 eukaryota>viridiplantae Beta vulgaris 4,5-DOPA dioxygenase extradiol [Beta vulgaris].
XP_003564765.1 PCAD 266 eukaryota>viridiplantae Brachypodium distachyon PREDICTED: 4,5-DOPA dioxygenase extradiol-like protein-like [Brachypodium distachyon].
XP_006858542.1 PCAD 262 eukaryota>viridiplantae Amborella trichopoda hypothetical protein AMTR_s00071p00162860 [Amborella trichopoda].
XP_006646530.1 PCAD 317 eukaryota>viridiplantae Oryza brachyantha PREDICTED: LOW QUALITY PROTEIN: extradiol ring-cleavage dioxygenase-like [Oryza brachyantha].
EMS47520.1 PCAD 166 eukaryota>viridiplantae Triticum urartu 4,5-DOPA dioxygenase extradiol-like protein [Triticum urartu].
XP_002283881.1 PCAD 263 eukaryota>viridiplantae Vitis vinifera PREDICTED: 4,5-DOPA dioxygenase extradiol-like protein [Vitis vinifera].
XP_002984954.1 PCAD 268 eukaryota>viridiplantae Selaginella moellendorffii hypothetical protein SELMODRAFT_424064 [Selaginella moellendorffii].
XP_004970807.1 PCAD 268 eukaryota>viridiplantae Setaria italica PREDICTED: 4,5-DOPA dioxygenase extradiol-like protein-like [Setaria italica].
XP_004970809.1 PCAD 318 eukaryota>viridiplantae Setaria italica PREDICTED: 4,5-DOPA dioxygenase extradiol-like protein-like [Setaria italica].
AET43288.1 PCAD 268 eukaryota>viridiplantae Beta vulgaris 4,5-DOPA dioxygenase extradiol [Beta vulgaris].
Q70FG7.1 PCAD 268 eukaryota>viridiplantae Beta vulgaris RecName: Full=4,5-DOPA dioxygenase extradiol.
BAG80687.1 PCAD 268 eukaryota>viridiplantae Bougainvillea glabra DOPA 4,5-dioxygenase [Bougainvillea glabra].
ADZ48644.1 PCAD 268 eukaryota>viridiplantae Amaranthus hypochondriacus 4,5-DOPA dioxygenase extradiol [Amaranthus hypochondriacus].
EXB28917.1 PCAD 267 eukaryota>viridiplantae Morus notabilis 4,5-DOPA dioxygenase extradiol-like protein [Morus notabilis].
ABK26396.1 PCAD 263 eukaryota>viridiplantae Picea sitchensis unknown [Picea sitchensis].
B6F0W8.1 PCAD 267 eukaryota>viridiplantae Mirabilis jalapa RecName: Full=4,5-DOPA dioxygenase extradiol; Short=MjDOD; AltName: Full=DOPA 4,5-dioxygenase.
CBI24533.3 PCAD 135 eukaryota>viridiplantae Vitis vinifera unnamed protein product, partial [Vitis vinifera].
XP_002986141.1 PCAD 267 eukaryota>viridiplantae Selaginella moellendorffii hypothetical protein SELMODRAFT_123722 [Selaginella moellendorffii].
XP_001784826.1 PCAD 264 eukaryota>viridiplantae Physcomitrella patens predicted protein [Physcomitrella patens].
XP_006426392.1 PCAD 264 eukaryota>viridiplantae Citrus clementina hypothetical protein CICLE_v10027116mg [Citrus clementina].
XP_006466562.1 PCAD 264 eukaryota>viridiplantae Citrus sinensis PREDICTED: extradiol ring-cleavage dioxygenase-like [Citrus sinensis].
EMT07407.1 PCAD 265 eukaryota>viridiplantae Aegilops tauschii 4,5-DOPA dioxygenase extradiol-like protein [Aegilops tauschii].
AFK33916.1 PCAD 267 eukaryota>viridiplantae Lotus japonicus unknown [Lotus japonicus].
DAA56548.1 PCAD 319 eukaryota>viridiplantae Zea mays TPA: hypothetical protein ZEAMMB73_133109 [Zea mays].
ABW79877.1 PCAD 155 eukaryota>viridiplantae Opuntia ficus-indica putative 4,5-extradiol dioxygenase, partial [Opuntia ficus-indica].
ABW79880.1 PCAD 155 eukaryota>viridiplantae Opuntia ficus-indica putative 4,5-extradiol dioxygenase, partial [Opuntia ficus-indica].
EPS63453.1 PCAD 267 eukaryota>viridiplantae Genlisea aurea hypothetical protein M569_11332 [Genlisea aurea].
AFK38970.1 PCAD 267 eukaryota>viridiplantae Lotus japonicus unknown [Lotus japonicus].
ESW26362.1 PCAD 267 eukaryota>viridiplantae Phaseolus vulgaris hypothetical protein PHAVU_003G113200g [Phaseolus vulgaris].
XP_004972472.1 PCAD 267 eukaryota>viridiplantae Setaria italica PREDICTED: 4,5-DOPA dioxygenase extradiol-like protein-like [Setaria italica].
ACF85725.1 PCAD 265 eukaryota>viridiplantae Zea mays unknown [Zea mays].
BAJ87339.1 PCAD 265 eukaryota>viridiplantae Hordeum vulgare subsp. vulgare predicted protein [Hordeum vulgare subsp. vulgare].
XP_002306014.1 PCAD 265 eukaryota>viridiplantae Populus trichocarpa hypothetical protein POPTR_0004s14290g [Populus trichocarpa].
CAN83326.1 PCAD 266 eukaryota>viridiplantae Vitis vinifera hypothetical protein VITISV_013290 [Vitis vinifera].
ACJ86216.1 PCAD 266 eukaryota>viridiplantae Medicago truncatula unknown [Medicago truncatula].
BAC06208.1 PCAD 266 eukaryota>viridiplantae Oryza sativa Japonica Group putative 4,5-DOPA dioxygenase extradiol [Oryza sativa Japonica Group].
XP_006426393.1 PCAD 266 eukaryota>viridiplantae Citrus clementina hypothetical protein CICLE_v10026292mg [Citrus clementina].
XP_003622366.1 PCAD 265 eukaryota>viridiplantae Medicago truncatula 4,5-DOPA dioxygenase extradiol-like protein [Medicago truncatula].
XP_003619705.1 PCAD 266 eukaryota>viridiplantae Medicago truncatula 4,5-DOPA dioxygenase extradiol-like protein [Medicago truncatula].
XP_002267696.2 PCAD 266 eukaryota>viridiplantae Vitis vinifera PREDICTED: 4,5-DOPA dioxygenase extradiol-like protein-like [Vitis vinifera].
BAH66635.1 PCAD 266 eukaryota>viridiplantae Phytolacca americana 4,5-DOPA dioxygenase [Phytolacca americana].
XP_002458858.1 PCAD 321 eukaryota>viridiplantae Sorghum bicolor hypothetical protein SORBIDRAFT_03g041600 [Sorghum bicolor].
XP_006466223.1 PCAD 266 eukaryota>viridiplantae Citrus sinensis PREDICTED: extradiol ring-cleavage dioxygenase-like [Citrus sinensis].
XP_002518019.1 PCAD 266 eukaryota>viridiplantae Ricinus communis 4,5-DOPA dioxygenase extradiol, putative [Ricinus communis].
XP_003548265.1 PCAD 266 eukaryota>viridiplantae Glycine max PREDICTED: extradiol ring-cleavage dioxygenase-like [Glycine max].
AFK33748.1 PCAD 266 eukaryota>viridiplantae Medicago truncatula unknown [Medicago truncatula].
XP_004512627.1 PCAD 266 eukaryota>viridiplantae Cicer arietinum PREDICTED: 4,5-DOPA dioxygenase extradiol-like protein-like [Cicer arietinum].
NP_001242686.1 PCAD 303 eukaryota>viridiplantae Glycine max uncharacterized protein LOC100810694 [Glycine max].
EEC71897.1 PCAD 322 eukaryota>viridiplantae Oryza sativa Indica Group hypothetical protein OsI_04652 [Oryza sativa Indica Group].
NP_001044982.1 PCAD 322 eukaryota>viridiplantae Oryza sativa Japonica Group Os01g0878800 [Oryza sativa Japonica Group].
NP_001276137.1 PCAD 266 eukaryota>viridiplantae Glycine max extradiol ring-cleavage dioxygenase-like [Glycine max].
ETW00847.1 PCAD 299 eukaryota>stramenopiles Aphanomyces invadans hypothetical protein H310_07373 [Aphanomyces invadans].
XP_002293560.1 PCAD 229 eukaryota>stramenopiles Thalassiosira pseudonana CCMP1335 predicted protein, partial [Thalassiosira pseudonana CCMP1335].
ETI49506.1 PCAD 285 eukaryota>stramenopiles Phytophthora parasitica P1569 hypothetical protein F443_06663 [Phytophthora parasitica P1569].
EGZ04696.1 PCAD 249 eukaryota>stramenopiles Phytophthora sojae hypothetical protein PHYSODRAFT_320339 [Phytophthora sojae].
EGZ19804.1 PCAD 218 eukaryota>stramenopiles Phytophthora sojae hypothetical protein PHYSODRAFT_312792 [Phytophthora sojae].
EGZ23655.1 PCAD 217 eukaryota>stramenopiles Phytophthora sojae hypothetical protein PHYSODRAFT_353854, partial [Phytophthora sojae].
ETO86328.1 PCAD 279 eukaryota>stramenopiles Phytophthora parasitica P1976 hypothetical protein F444_00126 [Phytophthora parasitica P1976].
ETI49508.1 PCAD 286 eukaryota>stramenopiles Phytophthora parasitica P1569 hypothetical protein F443_06665 [Phytophthora parasitica P1569].
XP_002999224.1 PCAD 286 eukaryota>stramenopiles Phytophthora infestans T30-4 conserved hypothetical protein [Phytophthora infestans T30-4].
ETK97313.1 PCAD 207 eukaryota>stramenopiles Phytophthora parasitica hypothetical protein L915_00127 [Phytophthora parasitica].
ETI57608.1 PCAD 207 eukaryota>stramenopiles Phytophthora parasitica P1569 hypothetical protein F443_00129 [Phytophthora parasitica P1569].
ETP55333.1 PCAD 207 eukaryota>stramenopiles Phytophthora parasitica P10297 hypothetical protein F442_00119 [Phytophthora parasitica P10297].
CBN73892.1 PCAD 273 eukaryota>stramenopiles Ectocarpus siliculosus conserved unknown protein [Ectocarpus siliculosus].
ETO78229.1 PCAD 321 eukaryota>stramenopiles Phytophthora parasitica P1976 hypothetical protein F444_06735 [Phytophthora parasitica P1976].
ETV84396.1 PCAD 276 eukaryota>stramenopiles Aphanomyces astaci hypothetical protein H257_03616 [Aphanomyces astaci].
ETK89391.1 PCAD 321 eukaryota>stramenopiles Phytophthora parasitica hypothetical protein L915_06538 [Phytophthora parasitica].
ETI49507.1 PCAD 321 eukaryota>stramenopiles Phytophthora parasitica P1569 hypothetical protein F443_06664 [Phytophthora parasitica P1569].
XP_002999222.1 PCAD 148 eukaryota>stramenopiles Phytophthora infestans T30-4 conserved hypothetical protein [Phytophthora infestans T30-4].
EGZ16724.1 PCAD 204 eukaryota>stramenopiles Phytophthora sojae hypothetical protein PHYSODRAFT_330777 [Phytophthora sojae].
EGZ23665.1 PCAD 309 eukaryota>stramenopiles Phytophthora sojae hypothetical protein PHYSODRAFT_478244 [Phytophthora sojae].
EGZ23657.1 PCAD 287 eukaryota>stramenopiles Phytophthora sojae hypothetical protein PHYSODRAFT_254957 [Phytophthora sojae].
ETM03706.1 PCAD 193 eukaryota>stramenopiles Phytophthora parasitica hypothetical protein L917_00112, partial [Phytophthora parasitica].
EGZ16727.1 PCAD 288 eukaryota>stramenopiles Phytophthora sojae hypothetical protein PHYSODRAFT_300079 [Phytophthora sojae].
ETI49495.1 PCAD 288 eukaryota>stramenopiles Phytophthora parasitica P1569 hypothetical protein F443_06653 [Phytophthora parasitica P1569].
EQC29010.1 PCAD 299 eukaryota>stramenopiles Saprolegnia diclina VS20 hypothetical protein SDRG_13345 [Saprolegnia diclina VS20].
EGZ23656.1 PCAD 298 eukaryota>stramenopiles Phytophthora sojae hypothetical protein PHYSODRAFT_487841 [Phytophthora sojae].
ETK89379.1 PCAD 288 eukaryota>stramenopiles Phytophthora parasitica hypothetical protein L915_06527 [Phytophthora parasitica].
EGZ19802.1 PCAD 257 eukaryota>stramenopiles Phytophthora sojae hypothetical protein PHYSODRAFT_254741 [Phytophthora sojae].
XP_002182452.1 PCAD 264 eukaryota>stramenopiles Phaeodactylum tricornutum CCAP 1055/1 predicted protein [Phaeodactylum tricornutum CCAP 1055/1].
XP_002999214.1 PCAD 293 eukaryota>stramenopiles Phytophthora infestans T30-4 conserved hypothetical protein [Phytophthora infestans T30-4].
EQC38387.1 PCAD 272 eukaryota>stramenopiles Saprolegnia diclina VS20 hypothetical protein SDRG_04099 [Saprolegnia diclina VS20].
ETV84395.1 PCAD 298 eukaryota>stramenopiles Aphanomyces astaci hypothetical protein H257_03615 [Aphanomyces astaci].
ETN23034.1 PCAD 288 eukaryota>stramenopiles Phytophthora parasitica INRA-310 hypothetical protein PPTG_02750 [Phytophthora parasitica INRA-310].
XP_002999223.1 PCAD 298 eukaryota>stramenopiles Phytophthora infestans T30-4 conserved hypothetical protein [Phytophthora infestans T30-4].
EGZ04695.1 PCAD 262 eukaryota>stramenopiles Phytophthora sojae hypothetical protein PHYSODRAFT_247195 [Phytophthora sojae].
XP_001579476.1 PCAD 261 eukaryota>parabasalia Trichomonas vaginalis G3 Catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Trichomonas vaginalis G3].
XP_001307884.1 PCAD 261 eukaryota>parabasalia Trichomonas vaginalis G3 Catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Trichomonas vaginalis G3].
XP_004532725.1 PCAD 263 eukaryota>metazoa>hexapoda Ceratitis capitata PREDICTED: uncharacterized protein YgiD-like [Ceratitis capitata].
XP_004927451.1 PCAD 277 eukaryota>metazoa>hexapoda Bombyx mori PREDICTED: 4,5-DOPA dioxygenase extradiol-like protein-like [Bombyx mori].
XP_004926510.1 PCAD 272 eukaryota>metazoa>hexapoda Bombyx mori PREDICTED: 4,5-DOPA dioxygenase extradiol-like protein-like [Bombyx mori].
EHJ65765.1 PCAD 271 eukaryota>metazoa>hexapoda Danaus plexippus hypothetical protein KGM_04956 [Danaus plexippus].
XP_001618021.1 PCAD 192 eukaryota>metazoa>cnidaria Nematostella vectensis hypothetical protein NEMVEDRAFT_v1g155980, partial [Nematostella vectensis].
XP_005969654.1 PCAD 242 eukaryota>metazoa>chordata>vertebrata Pantholops hodgsonii PREDICTED: extradiol ring-cleavage dioxygenase-like [Pantholops hodgsonii].
XP_005970922.1 PCAD 279 eukaryota>metazoa>chordata>vertebrata Pantholops hodgsonii PREDICTED: extradiol ring-cleavage dioxygenase-like [Pantholops hodgsonii].
XP_005966947.1 PCAD 250 eukaryota>metazoa>chordata>vertebrata Pantholops hodgsonii PREDICTED: extradiol ring-cleavage dioxygenase-like [Pantholops hodgsonii].
XP_005961914.1 PCAD 253 eukaryota>metazoa>chordata>vertebrata Pantholops hodgsonii PREDICTED: extradiol ring-cleavage dioxygenase-like [Pantholops hodgsonii].
XP_005977023.1 PCAD 269 eukaryota>metazoa>chordata>vertebrata Pantholops hodgsonii PREDICTED: extradiol ring-cleavage dioxygenase-like [Pantholops hodgsonii].
ELU06526.1 PCAD 286 eukaryota>metazoa>annelida Capitella teleta hypothetical protein CAPTEDRAFT_148270 [Capitella teleta].
XP_002676444.1 PCAD 269 eukaryota>heterolobosea Naegleria gruberi strain NEG-M predicted protein [Naegleria gruberi].
XP_002676240.1 PCAD 262 eukaryota>heterolobosea Naegleria gruberi strain NEG-M predicted protein [Naegleria gruberi].
XP_002678089.1 PCAD 244 eukaryota>heterolobosea Naegleria gruberi strain NEG-M predicted protein [Naegleria gruberi].
ESA05242.1 PCAD 284 eukaryota>fungi>glomeromycota Rhizophagus irregularis DAOM 181602 hypothetical protein GLOINDRAFT_335983 [Rhizophagus irregularis DAOM 181602].
XP_006678897.1 PCAD 284 eukaryota>fungi>chytridiomycota Batrachochytrium dendrobatidis JAM81 hypothetical protein BATDEDRAFT_11775 [Batrachochytrium dendrobatidis JAM81].
EGF80223.1 PCAD 284 eukaryota>fungi>chytridiomycota Batrachochytrium dendrobatidis JAM81 hypothetical protein BATDEDRAFT_11775 [Batrachochytrium dendrobatidis JAM81].
CBQ73803.1 PCAD 296 eukaryota>fungi>basidiomycota Sporisorium reilianum SRZ2 related to dioxygenase [Sporisorium reilianum SRZ2].
EPQ26163.1 PCAD 334 eukaryota>fungi>basidiomycota Pseudozyma flocculosa PF-1 hypothetical protein PFL1_06371 [Pseudozyma flocculosa PF-1].
EPQ32132.1 PCAD 297 eukaryota>fungi>basidiomycota Pseudozyma flocculosa PF-1 hypothetical protein PFL1_00329 [Pseudozyma flocculosa PF-1].
EKM82834.1 PCAD 314 eukaryota>fungi>basidiomycota Agaricus bisporus var. burnettii JB137-S8 hypothetical protein AGABI1DRAFT_34839 [Agaricus bisporus var. burnettii JB137-S8].
EJT47467.1 PCAD 289 eukaryota>fungi>basidiomycota Trichosporon asahii var. asahii CBS 2479 hypothetical protein A1Q1_03722 [Trichosporon asahii var. asahii CBS 2479].
EMS24074.1 PCAD 270 eukaryota>fungi>basidiomycota Rhodosporidium toruloides NP11 aromatic ring-opening dioxygenase family protein [Rhodosporidium toruloides NP11].
EIN07687.1 PCAD 333 eukaryota>fungi>basidiomycota Punctularia strigosozonata HHB-11173 SS5 Extradiol ring-cleavage dioxygenase class III enzyme subunit B [Punctularia strigosozonata HHB-11173 SS5].
GAC71458.1 PCAD 332 eukaryota>fungi>basidiomycota Pseudozyma antarctica T-34 hypothetical protein PANT_3d00048 [Pseudozyma antarctica T-34].
XP_759552.1 PCAD 313 eukaryota>fungi>basidiomycota Ustilago maydis 521 hypothetical protein UM03405.1 [Ustilago maydis 521].
XP_773759.1 PCAD 331 eukaryota>fungi>basidiomycota Cryptococcus neoformans var. neoformans B-3501A hypothetical protein CNBH2120 [Cryptococcus neoformans var. neoformans B-3501A].
AFR97056.1 PCAD 331 eukaryota>fungi>basidiomycota Cryptococcus neoformans var. grubii H99 extradiol ring-cleavage dioxygenase [Cryptococcus neoformans var. grubii H99].
XP_003195800.1 PCAD 331 eukaryota>fungi>basidiomycota Cryptococcus gattii WM276 hypothetical protein CGB_H3260C [Cryptococcus gattii WM276].
EJU06114.1 PCAD 319 eukaryota>fungi>basidiomycota Dacryopinax sp. DJM-731 SS1 Extradiol aromatic ring-opening dioxygenase [Dacryopinax sp. DJM-731 SS1].
XP_572881.1 PCAD 331 eukaryota>fungi>basidiomycota Cryptococcus neoformans var. neoformans JEC21 hypothetical protein [Cryptococcus neoformans var. neoformans JEC21].
XP_006458279.1 PCAD 311 eukaryota>fungi>basidiomycota Agaricus bisporus var. bisporus H97 hypothetical protein AGABI2DRAFT_63176 [Agaricus bisporus var. bisporus H97].
EGG05738.1 PCAD 319 eukaryota>fungi>basidiomycota Melampsora larici-populina 98AG31 hypothetical protein MELLADRAFT_56277 [Melampsora larici-populina 98AG31].
XP_001878636.1 PCAD 310 eukaryota>fungi>basidiomycota Laccaria bicolor S238N-H82 predicted protein [Laccaria bicolor S238N-H82].
EIN07676.1 PCAD 330 eukaryota>fungi>basidiomycota Punctularia strigosozonata HHB-11173 SS5 Extradiol ring-cleavage dioxygenase class III enzyme subunit B [Punctularia strigosozonata HHB-11173 SS5].
ESK84892.1 PCAD 316 eukaryota>fungi>basidiomycota Moniliophthora roreri MCA 2997 aromatic ring-opening dioxygenase [Moniliophthora roreri MCA 2997].
EIW85280.1 PCAD 330 eukaryota>fungi>basidiomycota Coniophora puteana RWD-64-598 SS2 Extradiol ring-cleavage dioxygenase class III enzyme subunit B [Coniophora puteana RWD-64-598 SS2].
EKM55630.1 PCAD 317 eukaryota>fungi>basidiomycota Phanerochaete carnosa HHB-10118-sp hypothetical protein PHACADRAFT_256379 [Phanerochaete carnosa HHB-10118-sp].
ETS61950.1 PCAD 326 eukaryota>fungi>basidiomycota Pseudozyma aphidis DSM 70725 hypothetical protein PaG_04064 [Pseudozyma aphidis DSM 70725].
EPQ58048.1 PCAD 320 eukaryota>fungi>basidiomycota Gloeophyllum trabeum ATCC 11539 Extradiol aromatic ring-opening dioxygenase [Gloeophyllum trabeum ATCC 11539].
EMD38474.1 PCAD 321 eukaryota>fungi>basidiomycota Ceriporiopsis subvermispora B hypothetical protein CERSUDRAFT_135299 [Ceriporiopsis subvermispora B].
EIW60529.1 PCAD 321 eukaryota>fungi>basidiomycota Trametes versicolor FP-101664 SS1 Extradiol aromatic ring-opening dioxygenase [Trametes versicolor FP-101664 SS1].
GAC73206.1 PCAD 326 eukaryota>fungi>basidiomycota Pseudozyma antarctica T-34 hypothetical protein PANT_8d00114 [Pseudozyma antarctica T-34].
EIM90214.1 PCAD 325 eukaryota>fungi>basidiomycota Stereum hirsutum FP-91666 SS1 Extradiol ring-cleavage dioxygenase class III enzyme subunit B [Stereum hirsutum FP-91666 SS1].
CCA67139.1 PCAD 336 eukaryota>fungi>basidiomycota Piriformospora indica DSM 11827 hypothetical protein PIIN_00973 [Piriformospora indica DSM 11827].
EIW72057.1 PCAD 266 eukaryota>fungi>basidiomycota Tremella mesenterica DSM 1558 hypothetical protein TREMEDRAFT_24432 [Tremella mesenterica DSM 1558].
CCO27923.1 PCAD 251 eukaryota>fungi>basidiomycota Rhizoctonia solani AG-1 IB hypothetical protein BN14_01912 [Rhizoctonia solani AG-1 IB].
XP_001833482.1 PCAD 337 eukaryota>fungi>basidiomycota Coprinopsis cinerea okayama7#130 hypothetical protein CC1G_05182 [Coprinopsis cinerea okayama7#130].
ETS65351.1 PCAD 372 eukaryota>fungi>basidiomycota Pseudozyma aphidis DSM 70725 aromatic ring-opening dioxygenase [Pseudozyma aphidis DSM 70725].
EJF65721.1 PCAD 322 eukaryota>fungi>basidiomycota Dichomitus squalens LYAD-421 SS1 Extradiol ring-cleavage dioxygenase class III enzyme subunit B [Dichomitus squalens LYAD-421 SS1].
EJD05734.1 PCAD 324 eukaryota>fungi>basidiomycota Fomitiporia mediterranea MF3/22 Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Fomitiporia mediterranea MF3/22].
EPT05935.1 PCAD 322 eukaryota>fungi>basidiomycota Fomitopsis pinicola FP-58527 SS1 Extradiol ring-cleavage dioxygenase class III enzyme subunit B [Fomitopsis pinicola FP-58527 SS1].
XP_003337899.2 PCAD 323 eukaryota>fungi>basidiomycota Puccinia graminis f. sp. tritici CRL 75-36-700-3 hypothetical protein PGTG_19392 [Puccinia graminis f. sp. tritici CRL 75-36-700-3].
GAA98343.1 PCAD 341 eukaryota>fungi>basidiomycota Mixia osmundae IAM 14324 hypothetical protein E5Q_05028 [Mixia osmundae IAM 14324].
GAC95909.1 PCAD 285 eukaryota>fungi>basidiomycota Pseudozyma hubeiensis SY62 aromatic ring-opening dioxygenase LigB subunit [Pseudozyma hubeiensis SY62].
EST09204.1 PCAD 322 eukaryota>fungi>basidiomycota Pseudozyma sp. GHG001 hypothetical protein PSEUBRA_SCAF12g01801 [Pseudozyma sp. GHG001].
ETW85695.1 PCAD 323 eukaryota>fungi>basidiomycota Heterobasidion irregulare TC 32-1 hypothetical protein HETIRDRAFT_457454 [Heterobasidion irregulare TC 32-1].
EUC65649.1 PCAD 322 eukaryota>fungi>basidiomycota Rhizoctonia solani AG-3 Rhs1AP aromatic ring-opening dioxygenase LigB subunit, putative [Rhizoctonia solani AG-3 Rhs1AP].
EJT48112.1 PCAD 337 eukaryota>fungi>basidiomycota Trichosporon asahii var. asahii CBS 2479 hypothetical protein A1Q1_02922 [Trichosporon asahii var. asahii CBS 2479].
CBQ69384.1 PCAD 305 eukaryota>fungi>basidiomycota Sporisorium reilianum SRZ2 conserved hypothetical protein [Sporisorium reilianum SRZ2].
EMS19066.1 PCAD 468 eukaryota>fungi>basidiomycota Rhodosporidium toruloides NP11 aromatic ring-opening dioxygenase [Rhodosporidium toruloides NP11].
XP_761116.1 PCAD 305 eukaryota>fungi>basidiomycota Ustilago maydis 521 hypothetical protein UM04969.1 [Ustilago maydis 521].
CCF50127.1 PCAD 305 eukaryota>fungi>basidiomycota Ustilago hordei uncharacterized protein UHOR_07113 [Ustilago hordei].
ESK96641.1 PCAD 309 eukaryota>fungi>basidiomycota Moniliophthora roreri MCA 2997 aromatic ring-opening dioxygenase family protein [Moniliophthora roreri MCA 2997].
EJD53260.1 PCAD 316 eukaryota>fungi>basidiomycota Auricularia delicata TFB-10046 SS5 Extradiol aromatic ring-opening dioxygenase [Auricularia delicata TFB-10046 SS5].
GAC93908.1 PCAD 304 eukaryota>fungi>basidiomycota Pseudozyma hubeiensis SY62 aromatic ring-opening dioxygenase [Pseudozyma hubeiensis SY62].
XP_003029989.1 PCAD 317 eukaryota>fungi>basidiomycota Schizophyllum commune H4-8 hypothetical protein SCHCODRAFT_16326 [Schizophyllum commune H4-8].
EPQ58524.1 PCAD 322 eukaryota>fungi>basidiomycota Gloeophyllum trabeum ATCC 11539 LigB subunit of an aromatic-ring-opening dioxygenase LigAB [Gloeophyllum trabeum ATCC 11539].
XP_003334319.2 PCAD 323 eukaryota>fungi>basidiomycota Puccinia graminis f. sp. tritici CRL 75-36-700-3 hypothetical protein PGTG_16188 [Puccinia graminis f. sp. tritici CRL 75-36-700-3].
EIF49400.1 PCAD 228 eukaryota>fungi>ascomycota Dekkera bruxellensis AWRI1499 extradiol ring-cleavage dioxygenase [Dekkera bruxellensis AWRI1499].
CCE31592.1 PCAD 304 eukaryota>fungi>ascomycota Claviceps purpurea 20.1 uncharacterized protein CPUR_05445 [Claviceps purpurea 20.1].
XP_682033.1 PCAD 234 eukaryota>fungi>ascomycota Aspergillus nidulans FGSC A4 hypothetical protein AN8764.2 [Aspergillus nidulans FGSC A4].
XP_001262698.1 PCAD 303 eukaryota>fungi>ascomycota Neosartorya fischeri NRRL 181 aromatic ring-opening dioxygenase , catalytic LigB subunit, putative [Neosartorya fischeri NRRL 181].
CCD53264.1 PCAD 283 eukaryota>fungi>ascomycota Botryotinia fuckeliana T4 similar to extradiol ring-cleavage dioxygenase class iii protein subunit b [Botryotinia fuckeliana T4].
XP_006667807.1 PCAD 239 eukaryota>fungi>ascomycota Cordyceps militaris CM01 aromatic ring-opening dioxygenase LigB subunit, putative [Cordyceps militaris CM01].
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EHK97327.1 PCAD 239 eukaryota>fungi>ascomycota Glarea lozoyensis 74030 putative 4,5-DOPA dioxygenase extradiol [Glarea lozoyensis 74030].
CCG81994.1 PCAD 302 eukaryota>fungi>ascomycota Taphrina deformans PYCC 5710 4,5-DOPA dioxygenase extradiol-like protein [Taphrina deformans PYCC 5710].
XP_002615397.1 PCAD 228 eukaryota>fungi>ascomycota Clavispora lusitaniae ATCC 42720 hypothetical protein CLUG_04279 [Clavispora lusitaniae ATCC 42720].
ELA35515.1 PCAD 243 eukaryota>fungi>ascomycota Colletotrichum gloeosporioides Nara gc5 aromatic ring-opening dioxygenase [Colletotrichum gloeosporioides Nara gc5].
EHA21052.1 PCAD 243 eukaryota>fungi>ascomycota Aspergillus niger ATCC 1015 hypothetical protein ASPNIDRAFT_45705 [Aspergillus niger ATCC 1015].
EMD65920.1 PCAD 244 eukaryota>fungi>ascomycota Bipolaris sorokiniana ND90Pr hypothetical protein COCSADRAFT_35881 [Bipolaris sorokiniana ND90Pr].
EPE04089.1 PCAD 304 eukaryota>fungi>ascomycota Ophiostoma piceae UAMH 11346 aromatic ring-opening dioxygenase [Ophiostoma piceae UAMH 11346].
EME77558.1 PCAD 227 eukaryota>fungi>ascomycota Pseudocercospora fijiensis CIRAD86 hypothetical protein MYCFIDRAFT_191046 [Pseudocercospora fijiensis CIRAD86].
XP_001556400.1 PCAD 247 eukaryota>fungi>ascomycota Botryotinia fuckeliana B05.10 hypothetical protein BC1G_05018 [Botryotinia fuckeliana B05.10].
EQL01468.1 PCAD 222 eukaryota>fungi>ascomycota Ophiocordyceps sinensis CO18 Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Ophiocordyceps sinensis CO18].
EXK24682.1 PCAD 213 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. melonis 26406 hypothetical protein FOMG_18600 [Fusarium oxysporum f. sp. melonis 26406].
XP_001384999.1 PCAD 300 eukaryota>fungi>ascomycota Scheffersomyces stipitis CBS 6054 hypothetical protein PICST_46564 [Scheffersomyces stipitis CBS 6054].
EJT82345.1 PCAD 300 eukaryota>fungi>ascomycota Gaeumannomyces graminis var. tritici R3-111a-1 aromatic ring-opening dioxygenase [Gaeumannomyces graminis var. tritici R3-111a-1].
EON99032.1 PCAD 307 eukaryota>fungi>ascomycota Togninia minima UCRPA7 putative aromatic ring-opening dioxygenase subunit protein [Togninia minima UCRPA7].
EOD44764.1 PCAD 204 eukaryota>fungi>ascomycota Neofusicoccum parvum UCRNP2 putative aromatic ring-opening dioxygenase family protein [Neofusicoccum parvum UCRNP2].
ERS98266.1 PCAD 310 eukaryota>fungi>ascomycota Sporothrix schenckii ATCC 58251 hypothetical protein HMPREF1624_05049 [Sporothrix schenckii ATCC 58251].
CCF37147.1 PCAD 254 eukaryota>fungi>ascomycota Colletotrichum higginsianum aromatic ring-opening dioxygenase [Colletotrichum higginsianum].
XP_664350.1 PCAD 299 eukaryota>fungi>ascomycota Aspergillus nidulans FGSC A4 hypothetical protein AN6746.2 [Aspergillus nidulans FGSC A4].
EEH22102.1 PCAD 255 eukaryota>fungi>ascomycota Paracoccidioides brasiliensis Pb03 extradiol ring-cleavage dioxygenase [Paracoccidioides brasiliensis Pb03].
XP_001942363.1 PCAD 256 eukaryota>fungi>ascomycota Pyrenophora tritici-repentis Pt-1C-BFP aromatic ring-opening dioxygenase family protein [Pyrenophora tritici-repentis Pt-1C-BFP].
EFQ35554.1 PCAD 283 eukaryota>fungi>ascomycota Colletotrichum graminicola M1.001 hypothetical protein GLRG_10698 [Colletotrichum graminicola M1.001].
EFX01977.1 PCAD 256 eukaryota>fungi>ascomycota Grosmannia clavigera kw1407 aromatic ring-opening dioxygenase [Grosmannia clavigera kw1407].
ENH86751.1 PCAD 312 eukaryota>fungi>ascomycota Colletotrichum orbiculare MAFF 240422 aromatic ring-opening dioxygenase [Colletotrichum orbiculare MAFF 240422].
ETN40021.1 PCAD 299 eukaryota>fungi>ascomycota Cyphellophora europaea CBS 101466 hypothetical protein HMPREF1541_04296 [Cyphellophora europaea CBS 101466].
XP_001391226.2 PCAD 298 eukaryota>fungi>ascomycota Aspergillus niger CBS 513.88 aromatic ring-opening dioxygenase family protein [Aspergillus niger CBS 513.88].
EHA25461.1 PCAD 257 eukaryota>fungi>ascomycota Aspergillus niger ATCC 1015 hypothetical protein ASPNIDRAFT_186412, partial [Aspergillus niger ATCC 1015].
EMC98600.1 PCAD 312 eukaryota>fungi>ascomycota Baudoinia compniacensis UAMH 10762 hypothetical protein BAUCODRAFT_30869 [Baudoinia compniacensis UAMH 10762].
EOA90814.1 PCAD 283 eukaryota>fungi>ascomycota Setosphaeria turcica Et28A hypothetical protein SETTUDRAFT_158334 [Setosphaeria turcica Et28A].
EOA87925.1 PCAD 298 eukaryota>fungi>ascomycota Setosphaeria turcica Et28A hypothetical protein SETTUDRAFT_150031 [Setosphaeria turcica Et28A].
EHL00849.1 PCAD 313 eukaryota>fungi>ascomycota Glarea lozoyensis 74030 hypothetical protein M7I_3241 [Glarea lozoyensis 74030].
EFY94706.1 PCAD 195 eukaryota>fungi>ascomycota Metarhizium anisopliae ARSEF 23 aromatic ring-opening dioxygenase LigB subunit, putative [Metarhizium anisopliae ARSEF 23].
EQB58553.1 PCAD 257 eukaryota>fungi>ascomycota Colletotrichum gloeosporioides Cg-14 hypothetical protein CGLO_01190 [Colletotrichum gloeosporioides Cg-14].
EQK98024.1 PCAD 194 eukaryota>fungi>ascomycota Ophiocordyceps sinensis CO18 Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Ophiocordyceps sinensis CO18].
XP_002544066.1 PCAD 258 eukaryota>fungi>ascomycota Uncinocarpus reesii 1704 conserved hypothetical protein [Uncinocarpus reesii 1704].
CCH44858.1 PCAD 297 eukaryota>fungi>ascomycota Wickerhamomyces ciferrii 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Wickerhamomyces ciferrii].
EHA27886.1 PCAD 259 eukaryota>fungi>ascomycota Aspergillus niger ATCC 1015 hypothetical protein ASPNIDRAFT_41831, partial [Aspergillus niger ATCC 1015].
EGC49860.1 PCAD 415 eukaryota>fungi>ascomycota Ajellomyces capsulatus H88 dioxygenase [Ajellomyces capsulatus H88].
EHY57499.1 PCAD 260 eukaryota>fungi>ascomycota Exophiala dermatitidis NIH/UT8656 hypothetical protein HMPREF1120_05532 [Exophiala dermatitidis NIH/UT8656].
CCF44840.1 PCAD 282 eukaryota>fungi>ascomycota Colletotrichum higginsianum hypothetical protein CH063_14115 [Colletotrichum higginsianum].
NP_595449.2 PCAD 297 eukaryota>fungi>ascomycota Schizosaccharomyces pombe 972h- aromatic ring-opening dioxygenase (predicted) [Schizosaccharomyces pombe 972h-].
EGV63835.1 PCAD 315 eukaryota>fungi>ascomycota Candida tenuis ATCC 10573 Extradiol aromatic ring-opening dioxygenase [Candida tenuis ATCC 10573].
GAA91938.1 PCAD 178 eukaryota>fungi>ascomycota Aspergillus kawachii IFO 4308 hypothetical protein AKAW_10052 [Aspergillus kawachii IFO 4308].
ETI23131.1 PCAD 261 eukaryota>fungi>ascomycota Cladophialophora carrionii CBS 160.54 hypothetical protein G647_04928 [Cladophialophora carrionii CBS 160.54].
EXJ63010.1 PCAD 261 eukaryota>fungi>ascomycota Cladophialophora yegresii CBS 114405 hypothetical protein A1O7_03454 [Cladophialophora yegresii CBS 114405].
XP_386577.1 PCAD 315 eukaryota>fungi>ascomycota Fusarium graminearum PH-1 hypothetical protein FG06401.1 [Fusarium graminearum PH-1].
EWG49620.1 PCAD 168 eukaryota>fungi>ascomycota Fusarium verticillioides 7600 hypothetical protein FVEG_09100 [Fusarium verticillioides 7600].
ETS80151.1 PCAD 316 eukaryota>fungi>ascomycota Pestalotiopsis fici W106-1 hypothetical protein PFICI_07680 [Pestalotiopsis fici W106-1].
AAT65708.1 PCAD 296 eukaryota>fungi>ascomycota Aspergillus flavus putative dioxygenase [Aspergillus flavus].
CCH42931.1 PCAD 316 eukaryota>fungi>ascomycota Wickerhamomyces ciferrii 4,5-DOPA dioxygenase extradiol [Wickerhamomyces ciferrii].
EOO02961.1 PCAD 316 eukaryota>fungi>ascomycota Togninia minima UCRPA7 putative aromatic ring-opening dioxygenase family protein [Togninia minima UCRPA7].
EFQ36632.1 PCAD 316 eukaryota>fungi>ascomycota Colletotrichum graminicola M1.001 hypothetical protein GLRG_11777 [Colletotrichum graminicola M1.001].
ELA27675.1 PCAD 317 eukaryota>fungi>ascomycota Colletotrichum gloeosporioides Nara gc5 aromatic ring-opening dioxygenase family protein [Colletotrichum gloeosporioides Nara gc5].
ENH78872.1 PCAD 317 eukaryota>fungi>ascomycota Colletotrichum orbiculare MAFF 240422 aromatic ring-opening dioxygenase family protein [Colletotrichum orbiculare MAFF 240422].
XP_002842478.1 PCAD 317 eukaryota>fungi>ascomycota Tuber melanosporum Mel28 hypothetical protein [Tuber melanosporum Mel28].
EFQ28136.1 PCAD 317 eukaryota>fungi>ascomycota Colletotrichum graminicola M1.001 hypothetical protein GLRG_03280 [Colletotrichum graminicola M1.001].
EQB52075.1 PCAD 317 eukaryota>fungi>ascomycota Colletotrichum gloeosporioides Cg-14 hypothetical protein CGLO_08333 [Colletotrichum gloeosporioides Cg-14].
EOA85296.1 PCAD 296 eukaryota>fungi>ascomycota Setosphaeria turcica Et28A hypothetical protein SETTUDRAFT_65325, partial [Setosphaeria turcica Et28A].
ELA25047.1 PCAD 263 eukaryota>fungi>ascomycota Colletotrichum gloeosporioides Nara gc5 extradiol ring-cleavage dioxygenase class iii protein subunit b [Colletotrichum gloeosporioides Nara gc5].
EXF73293.1 PCAD 317 eukaryota>fungi>ascomycota Colletotrichum fioriniae PJ7 hypothetical protein CFIO01_06931 [Colletotrichum fioriniae PJ7].
EXF76403.1 PCAD 263 eukaryota>fungi>ascomycota Colletotrichum fioriniae PJ7 hypothetical protein CFIO01_09769 [Colletotrichum fioriniae PJ7].
XP_001818016.1 PCAD 164 eukaryota>fungi>ascomycota Aspergillus oryzae RIB40 4,5-DOPA dioxygenase extradiol [Aspergillus oryzae RIB40].
ETS85198.1 PCAD 295 eukaryota>fungi>ascomycota Pestalotiopsis fici W106-1 hypothetical protein PFICI_03223 [Pestalotiopsis fici W106-1].
CCD46970.1 PCAD 295 eukaryota>fungi>ascomycota Botryotinia fuckeliana T4 similar to extradiol ring-cleavage dioxygenase class iii protein subunit b [Botryotinia fuckeliana T4].
EKV09919.1 PCAD 295 eukaryota>fungi>ascomycota Penicillium digitatum Pd1 Aromatic ring-opening dioxygenase LigB subunit, putative [Penicillium digitatum Pd1].
XP_002485623.1 PCAD 318 eukaryota>fungi>ascomycota Talaromyces stipitatus ATCC 10500 conserved hypothetical protein [Talaromyces stipitatus ATCC 10500].
CAK46377.1 PCAD 410 eukaryota>fungi>ascomycota Aspergillus niger unnamed protein product [Aspergillus niger].
XP_452872.1 PCAD 319 eukaryota>fungi>ascomycota Kluyveromyces lactis NRRL Y-1140 hypothetical protein [Kluyveromyces lactis NRRL Y-1140].
EOD45480.1 PCAD 319 eukaryota>fungi>ascomycota Neofusicoccum parvum UCRNP2 putative extradiol ring-cleavage dioxygenase protein [Neofusicoccum parvum UCRNP2].
EXA45818.1 PCAD 319 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. pisi HDV247 hypothetical protein FOVG_06691 [Fusarium oxysporum f. sp. pisi HDV247].
ESU12489.1 PCAD 264 eukaryota>fungi>ascomycota Fusarium graminearum PH-1 hypothetical protein FGSG_06401 [Fusarium graminearum PH-1].
ESZ93896.1 PCAD 295 eukaryota>fungi>ascomycota Sclerotinia borealis F-4157 aromatic ring-opening dioxygenase family protein [Sclerotinia borealis F-4157].
EWZ82794.1 PCAD 319 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. lycopersici MN25 hypothetical protein FOWG_13614 [Fusarium oxysporum f. sp. lycopersici MN25].
XP_002148612.1 PCAD 319 eukaryota>fungi>ascomycota Talaromyces marneffei ATCC 18224 aromatic ring-opening dioxygenase LigB subunit, putative [Talaromyces marneffei ATCC 18224].
EWY91563.1 PCAD 319 eukaryota>fungi>ascomycota Fusarium oxysporum FOSC 3-a hypothetical protein FOYG_08629 [Fusarium oxysporum FOSC 3-a].
EQB45024.1 PCAD 282 eukaryota>fungi>ascomycota Colletotrichum gloeosporioides Cg-14 hypothetical protein CGLO_16169 [Colletotrichum gloeosporioides Cg-14].
EKG12259.1 PCAD 320 eukaryota>fungi>ascomycota Macrophomina phaseolina MS6 Extradiol ring-cleavage dioxygenase class III enzyme subunit B [Macrophomina phaseolina MS6].
XP_002558215.1 PCAD 294 eukaryota>fungi>ascomycota Penicillium chrysogenum Wisconsin 54-1255 Pc12g14090 [Penicillium chrysogenum Wisconsin 54-1255].
EXA34310.1 PCAD 294 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. pisi HDV247 hypothetical protein FOVG_14740 [Fusarium oxysporum f. sp. pisi HDV247].
XP_001792901.1 PCAD 321 eukaryota>fungi>ascomycota Phaeosphaeria nodorum SN15 hypothetical protein SNOG_02289 [Phaeosphaeria nodorum SN15].
CCF41984.1 PCAD 321 eukaryota>fungi>ascomycota Colletotrichum higginsianum hypothetical protein CH063_12100 [Colletotrichum higginsianum].
EXJ74264.1 PCAD 294 eukaryota>fungi>ascomycota Cladophialophora psammophila CBS 110553 hypothetical protein A1O5_02560 [Cladophialophora psammophila CBS 110553].
EFQ32749.1 PCAD 322 eukaryota>fungi>ascomycota Colletotrichum graminicola M1.001 hypothetical protein GLRG_07893 [Colletotrichum graminicola M1.001].
EEB08092.2 PCAD 266 eukaryota>fungi>ascomycota Schizosaccharomyces japonicus yFS275 aromatic ring-opening dioxygenase [Schizosaccharomyces japonicus yFS275].
XP_001805968.1 PCAD 153 eukaryota>fungi>ascomycota Phaeosphaeria nodorum SN15 hypothetical protein SNOG_15833 [Phaeosphaeria nodorum SN15].
XP_003851322.1 PCAD 294 eukaryota>fungi>ascomycota Zymoseptoria tritici IPO323 hypothetical protein MYCGRDRAFT_43486 [Zymoseptoria tritici IPO323].
EMG47327.1 PCAD 323 eukaryota>fungi>ascomycota Candida maltosa Xu316 LigB subunit of aromatic ring-opening dioxygenase, putative [Candida maltosa Xu316].
EXJ86106.1 PCAD 294 eukaryota>fungi>ascomycota Capronia coronata CBS 617.96 hypothetical protein A1O1_06475 [Capronia coronata CBS 617.96].
BAO39828.1 PCAD 323 eukaryota>fungi>ascomycota Kluyveromyces marxianus DMKU3-1042 4,5-DOPA dioxygenase extradiol-like protein [Kluyveromyces marxianus DMKU3-1042].
XP_003651407.1 PCAD 325 eukaryota>fungi>ascomycota Thielavia terrestris NRRL 8126 hypothetical protein THITE_2111662 [Thielavia terrestris NRRL 8126].
EUC49488.1 PCAD 325 eukaryota>fungi>ascomycota Bipolaris oryzae ATCC 44560 hypothetical protein COCMIDRAFT_84526 [Bipolaris oryzae ATCC 44560].
EOA89724.1 PCAD 293 eukaryota>fungi>ascomycota Setosphaeria turcica Et28A hypothetical protein SETTUDRAFT_104655, partial [Setosphaeria turcica Et28A].
XP_002421321.1 PCAD 325 eukaryota>fungi>ascomycota Candida dubliniensis CD36 LigB subunit of aromatic ring-opening dioxygenase, putative [Candida dubliniensis CD36].
EMD66137.1 PCAD 325 eukaryota>fungi>ascomycota Bipolaris sorokiniana ND90Pr hypothetical protein COCSADRAFT_34720 [Bipolaris sorokiniana ND90Pr].
EUN29422.1 PCAD 325 eukaryota>fungi>ascomycota Bipolaris victoriae FI3 hypothetical protein COCVIDRAFT_35809 [Bipolaris victoriae FI3].
EUC39107.1 PCAD 325 eukaryota>fungi>ascomycota Bipolaris zeicola 26-R-13 hypothetical protein COCCADRAFT_21540 [Bipolaris zeicola 26-R-13].
EFY87086.1 PCAD 325 eukaryota>fungi>ascomycota Metarhizium acridum CQMa 102 hypothetical protein MAC_06875 [Metarhizium acridum CQMa 102].
EMD94858.1 PCAD 325 eukaryota>fungi>ascomycota Bipolaris maydis C5 hypothetical protein COCHEDRAFT_1168163 [Bipolaris maydis C5].
EXJ67395.1 PCAD 283 eukaryota>fungi>ascomycota Cladophialophora psammophila CBS 110553 hypothetical protein A1O5_09408 [Cladophialophora psammophila CBS 110553].
ERS96733.1 PCAD 326 eukaryota>fungi>ascomycota Sporothrix schenckii ATCC 58251 hypothetical protein HMPREF1624_06942 [Sporothrix schenckii ATCC 58251].
XP_003679525.1 PCAD 326 eukaryota>fungi>ascomycota Torulaspora delbrueckii hypothetical protein TDEL_0B01850 [Torulaspora delbrueckii].
CCF32597.1 PCAD 327 eukaryota>fungi>ascomycota Colletotrichum higginsianum hypothetical protein CH063_04949 [Colletotrichum higginsianum].
EPE10442.1 PCAD 329 eukaryota>fungi>ascomycota Ophiostoma piceae UAMH 11346 extradiol ring-cleavage dioxygenase [Ophiostoma piceae UAMH 11346].
XP_001211361.1 PCAD 146 eukaryota>fungi>ascomycota Aspergillus terreus NIH2624 predicted protein [Aspergillus terreus NIH2624].
ELQ69012.1 PCAD 330 eukaryota>fungi>ascomycota Magnaporthe oryzae P131 extradiol ring-cleavage dioxygenase [Magnaporthe oryzae P131].
XP_003660154.1 PCAD 331 eukaryota>fungi>ascomycota Myceliophthora thermophila ATCC 42464 hypothetical protein MYCTH_2298096 [Myceliophthora thermophila ATCC 42464].
EKJ67490.1 PCAD 332 eukaryota>fungi>ascomycota Fusarium pseudograminearum CS3096 hypothetical protein FPSE_12305 [Fusarium pseudograminearum CS3096].
EFX00625.1 PCAD 332 eukaryota>fungi>ascomycota Grosmannia clavigera kw1407 extradiol ring-cleavage class 3 subunit b [Grosmannia clavigera kw1407].
XP_003046128.1 PCAD 332 eukaryota>fungi>ascomycota Nectria haematococca mpVI 77-13-4 hypothetical protein NECHADRAFT_76650 [Nectria haematococca mpVI 77-13-4].
XP_003347172.1 PCAD 332 eukaryota>fungi>ascomycota Sordaria macrospora k-hell hypothetical protein SMAC_05472 [Sordaria macrospora k-hell].
ENH78564.1 PCAD 268 eukaryota>fungi>ascomycota Colletotrichum orbiculare MAFF 240422 aromatic ring-opening dioxygenase [Colletotrichum orbiculare MAFF 240422].
XP_003047402.1 PCAD 268 eukaryota>fungi>ascomycota Nectria haematococca mpVI 77-13-4 hypothetical protein NECHADRAFT_97760 [Nectria haematococca mpVI 77-13-4].
EWY96203.1 PCAD 333 eukaryota>fungi>ascomycota Fusarium oxysporum FOSC 3-a hypothetical protein FOYG_05011 [Fusarium oxysporum FOSC 3-a].
XP_003048655.1 PCAD 292 eukaryota>fungi>ascomycota Nectria haematococca mpVI 77-13-4 predicted protein [Nectria haematococca mpVI 77-13-4].
ENH65665.1 PCAD 333 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. cubense race 1 4,5-DOPA dioxygenase extradiol-like protein [Fusarium oxysporum f. sp. cubense race 1].
EXK31591.1 PCAD 333 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. melonis 26406 hypothetical protein FOMG_12122 [Fusarium oxysporum f. sp. melonis 26406].
XP_003842978.1 PCAD 333 eukaryota>fungi>ascomycota Leptosphaeria maculans JN3 hypothetical protein LEMA_P087380.1 [Leptosphaeria maculans JN3].
EXL97673.1 PCAD 292 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. cubense tropical race 4 54006 hypothetical protein FOIG_09997 [Fusarium oxysporum f. sp. cubense tropical race 4 54006].
EXK84561.1 PCAD 292 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. raphani 54005 hypothetical protein FOQG_11350 [Fusarium oxysporum f. sp. raphani 54005].
EXA34574.1 PCAD 292 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. pisi HDV247 hypothetical protein FOVG_14549 [Fusarium oxysporum f. sp. pisi HDV247].
EWY81671.1 PCAD 292 eukaryota>fungi>ascomycota Fusarium oxysporum FOSC 3-a hypothetical protein FOYG_15893 [Fusarium oxysporum FOSC 3-a].
CCT75840.1 PCAD 292 eukaryota>fungi>ascomycota Fusarium fujikuroi IMI 58289 related to dioxygenase [Fusarium fujikuroi IMI 58289].
EWG45807.1 PCAD 333 eukaryota>fungi>ascomycota Fusarium verticillioides 7600 hypothetical protein FVEG_06463 [Fusarium verticillioides 7600].
EQB53139.1 PCAD 282 eukaryota>fungi>ascomycota Colletotrichum gloeosporioides Cg-14 hypothetical protein CGLO_07169 [Colletotrichum gloeosporioides Cg-14].
CCT64157.1 PCAD 334 eukaryota>fungi>ascomycota Fusarium fujikuroi IMI 58289 related to aromatic ring-opening dioxygenase LigB subunit, putative [Fusarium fujikuroi IMI 58289].
EGU77355.1 PCAD 292 eukaryota>fungi>ascomycota Fusarium oxysporum Fo5176 hypothetical protein FOXB_12139 [Fusarium oxysporum Fo5176].
EWZ41978.1 PCAD 334 eukaryota>fungi>ascomycota Fusarium oxysporum Fo47 hypothetical protein FOZG_07056 [Fusarium oxysporum Fo47].
EMR67580.1 PCAD 282 eukaryota>fungi>ascomycota Eutypa lata UCREL1 putative aromatic ring-opening dioxygenase protein [Eutypa lata UCREL1].
GAA86031.1 PCAD 282 eukaryota>fungi>ascomycota Aspergillus kawachii IFO 4308 aromatic ring-opening dioxygenase family protein [Aspergillus kawachii IFO 4308].
EMC99532.1 PCAD 292 eukaryota>fungi>ascomycota Baudoinia compniacensis UAMH 10762 hypothetical protein BAUCODRAFT_21318 [Baudoinia compniacensis UAMH 10762].
EFZ03965.1 PCAD 337 eukaryota>fungi>ascomycota Metarhizium anisopliae ARSEF 23 hypothetical protein MAA_01039 [Metarhizium anisopliae ARSEF 23].
XP_001597167.1 PCAD 284 eukaryota>fungi>ascomycota Sclerotinia sclerotiorum 1980 UF-70 hypothetical protein SS1G_01361 [Sclerotinia sclerotiorum 1980 UF-70].
XP_001539613.1 PCAD 339 eukaryota>fungi>ascomycota Ajellomyces capsulatus NAm1 conserved hypothetical protein [Ajellomyces capsulatus NAm1].
EMC98759.1 PCAD 292 eukaryota>fungi>ascomycota Baudoinia compniacensis UAMH 10762 hypothetical protein BAUCODRAFT_154495 [Baudoinia compniacensis UAMH 10762].
EER43885.1 PCAD 410 eukaryota>fungi>ascomycota Ajellomyces capsulatus H143 dioxygenase [Ajellomyces capsulatus H143].
XP_003719462.1 PCAD 341 eukaryota>fungi>ascomycota Magnaporthe oryzae 70-15 extradiol ring-cleavage dioxygenase [Magnaporthe oryzae 70-15].
EGX45926.1 PCAD 269 eukaryota>fungi>ascomycota Arthrobotrys oligospora ATCC 24927 hypothetical protein AOL_s00112g115 [Arthrobotrys oligospora ATCC 24927].
XP_002550549.1 PCAD 343 eukaryota>fungi>ascomycota Candida tropicalis MYA-3404 conserved hypothetical protein [Candida tropicalis MYA-3404].
XP_004195502.1 PCAD 344 eukaryota>fungi>ascomycota Millerozyma farinosa CBS 7064 Piso0_004893 [Millerozyma farinosa CBS 7064].
XP_001219277.1 PCAD 284 eukaryota>fungi>ascomycota Chaetomium globosum CBS 148.51 hypothetical protein CHGG_00056 [Chaetomium globosum CBS 148.51].
EJP66875.1 PCAD 291 eukaryota>fungi>ascomycota Beauveria bassiana ARSEF 2860 Extradiol ring-cleavage dioxygenase class III protein subunit B [Beauveria bassiana ARSEF 2860].
XP_004194402.1 PCAD 344 eukaryota>fungi>ascomycota Millerozyma farinosa CBS 7064 Piso0_004893 [Millerozyma farinosa CBS 7064].
EPE34798.1 PCAD 291 eukaryota>fungi>ascomycota Glarea lozoyensis ATCC 20868 LigB subunit of an aromatic-ring-opening dioxygenase LigAB [Glarea lozoyensis ATCC 20868].
EJT73747.1 PCAD 344 eukaryota>fungi>ascomycota Gaeumannomyces graminis var. tritici R3-111a-1 extradiol ring-cleavage dioxygenase [Gaeumannomyces graminis var. tritici R3-111a-1].
EXJ82860.1 PCAD 345 eukaryota>fungi>ascomycota Capronia epimyces CBS 606.96 hypothetical protein A1O3_06675 [Capronia epimyces CBS 606.96].
XP_746866.1 PCAD 345 eukaryota>fungi>ascomycota Aspergillus fumigatus Af293 aromatic ring-opening dioxygenase family protein [Aspergillus fumigatus Af293].
XP_002174385.1 PCAD 281 eukaryota>fungi>ascomycota Schizosaccharomyces japonicus yFS275 aromatic ring-opening dioxygenase [Schizosaccharomyces japonicus yFS275].
XP_002341808.1 PCAD 291 eukaryota>fungi>ascomycota Talaromyces stipitatus ATCC 10500 aromatic ring-opening dioxygenase family protein [Talaromyces stipitatus ATCC 10500].
EWG51754.1 PCAD 270 eukaryota>fungi>ascomycota Fusarium verticillioides 7600 hypothetical protein FVEG_10643 [Fusarium verticillioides 7600].
EWZ33730.1 PCAD 270 eukaryota>fungi>ascomycota Fusarium oxysporum Fo47 hypothetical protein FOZG_13429 [Fusarium oxysporum Fo47].
XP_385149.1 PCAD 291 eukaryota>fungi>ascomycota Fusarium graminearum PH-1 hypothetical protein FG04973.1 [Fusarium graminearum PH-1].
EWZ83229.1 PCAD 270 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. lycopersici MN25 hypothetical protein FOWG_13154 [Fusarium oxysporum f. sp. lycopersici MN25].
EXL42561.1 PCAD 270 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. radicis-lycopersici 26381 hypothetical protein FOCG_15018 [Fusarium oxysporum f. sp. radicis-lycopersici 26381].
EXJ76301.1 PCAD 270 eukaryota>fungi>ascomycota Cladophialophora psammophila CBS 110553 hypothetical protein A1O5_00809 [Cladophialophora psammophila CBS 110553].
EME40228.1 PCAD 347 eukaryota>fungi>ascomycota Dothistroma septosporum NZE10 aromatic ring-opening dioxygenase family protein [Dothistroma septosporum NZE10].
EXM04729.1 PCAD 291 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. cubense tropical race 4 54006 hypothetical protein FOIG_04910 [Fusarium oxysporum f. sp. cubense tropical race 4 54006].
EXK37074.1 PCAD 291 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. melonis 26406 hypothetical protein FOMG_07946 [Fusarium oxysporum f. sp. melonis 26406].
EWZ34435.1 PCAD 291 eukaryota>fungi>ascomycota Fusarium oxysporum Fo47 hypothetical protein FOZG_12408 [Fusarium oxysporum Fo47].
EWG46175.1 PCAD 291 eukaryota>fungi>ascomycota Fusarium verticillioides 7600 hypothetical protein FVEG_06740 [Fusarium verticillioides 7600].
CCX29601.1 PCAD 348 eukaryota>fungi>ascomycota Pyronema omphalodes CBS 100304 Similar to 4,5-DOPA dioxygenase extradiol-like protein; acc. no. Q949R4 [Pyronema omphalodes CBS 100304].
EMT69956.1 PCAD 291 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. cubense race 4 4,5-DOPA dioxygenase extradiol-like protein [Fusarium oxysporum f. sp. cubense race 4].
EMF09103.1 PCAD 291 eukaryota>fungi>ascomycota Sphaerulina musiva SO2202 LigB subunit of an aromatic-ring-opening dioxygenase LigAB [Sphaerulina musiva SO2202].
NP_983147.1 PCAD 348 eukaryota>fungi>ascomycota Ashbya gossypii ATCC 10895 ABR198Cp [Ashbya gossypii ATCC 10895].
ELA27410.1 PCAD 291 eukaryota>fungi>ascomycota Colletotrichum gloeosporioides Nara gc5 aromatic ring-opening dioxygenase [Colletotrichum gloeosporioides Nara gc5].
XP_002490713.1 PCAD 349 eukaryota>fungi>ascomycota Komagataella pastoris GS115 hypothetical protein [Komagataella pastoris GS115].
CDK26953.1 PCAD 349 eukaryota>fungi>ascomycota Kuraishia capsulata CBS 1993 unnamed protein product [Kuraishia capsulata CBS 1993].
EWY87252.1 PCAD 290 eukaryota>fungi>ascomycota Fusarium oxysporum FOSC 3-a hypothetical protein FOYG_11473 [Fusarium oxysporum FOSC 3-a].
EXA38387.1 PCAD 290 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. pisi HDV247 hypothetical protein FOVG_10330 [Fusarium oxysporum f. sp. pisi HDV247].
EXL48152.1 PCAD 290 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. radicis-lycopersici 26381 hypothetical protein FOCG_10639 [Fusarium oxysporum f. sp. radicis-lycopersici 26381].
EXM31526.1 PCAD 290 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. vasinfectum 25433 hypothetical protein FOTG_04218 [Fusarium oxysporum f. sp. vasinfectum 25433].
CCE41046.1 PCAD 406 eukaryota>fungi>ascomycota Candida parapsilosis hypothetical protein CPAR2_300350 [Candida parapsilosis].
XP_003653808.1 PCAD 290 eukaryota>fungi>ascomycota Thielavia terrestris NRRL 8126 hypothetical protein THITE_2116350 [Thielavia terrestris NRRL 8126].
EOA86108.1 PCAD 290 eukaryota>fungi>ascomycota Setosphaeria turcica Et28A hypothetical protein SETTUDRAFT_161589 [Setosphaeria turcica Et28A].
EXJ66770.1 PCAD 284 eukaryota>fungi>ascomycota Cladophialophora psammophila CBS 110553 hypothetical protein A1O5_09965 [Cladophialophora psammophila CBS 110553].
EOD47423.1 PCAD 271 eukaryota>fungi>ascomycota Neofusicoccum parvum UCRNP2 putative aromatic ring-opening dioxygenase family protein [Neofusicoccum parvum UCRNP2].
XP_006691755.1 PCAD 349 eukaryota>fungi>ascomycota Chaetomium thermophilum var. thermophilum DSM 1495 putative ferrous iron binding protein [Chaetomium thermophilum var. thermophilum DSM 1495].
XP_006963721.1 PCAD 284 eukaryota>fungi>ascomycota Trichoderma reesei QM6a predicted protein [Trichoderma reesei QM6a].
CCF38087.1 PCAD 290 eukaryota>fungi>ascomycota Colletotrichum higginsianum extradiol ring-cleavage dioxygenase [Colletotrichum higginsianum].
EGS22763.1 PCAD 349 eukaryota>fungi>ascomycota Chaetomium thermophilum var. thermophilum DSM 1495 putative ferrous iron binding protein [Chaetomium thermophilum var. thermophilum DSM 1495].
EFX03898.1 PCAD 289 eukaryota>fungi>ascomycota Grosmannia clavigera kw1407 aromatic ring-opening dioxygenase family protein [Grosmannia clavigera kw1407].
ERS97045.1 PCAD 289 eukaryota>fungi>ascomycota Sporothrix schenckii ATCC 58251 hypothetical protein HMPREF1624_06374 [Sporothrix schenckii ATCC 58251].
XP_001791613.1 PCAD 289 eukaryota>fungi>ascomycota Phaeosphaeria nodorum SN15 hypothetical protein SNOG_00947 [Phaeosphaeria nodorum SN15].
EKG11850.1 PCAD 289 eukaryota>fungi>ascomycota Macrophomina phaseolina MS6 Cytochrome b5 [Macrophomina phaseolina MS6].
EXJ78319.1 PCAD 350 eukaryota>fungi>ascomycota Capronia epimyces CBS 606.96 hypothetical protein A1O3_09480 [Capronia epimyces CBS 606.96].
CAK38177.1 PCAD 272 eukaryota>fungi>ascomycota Aspergillus niger unnamed protein product [Aspergillus niger].
XP_747781.1 PCAD 351 eukaryota>fungi>ascomycota Aspergillus fumigatus Af293 aromatic ring-opening dioxygenase LigB subunit [Aspergillus fumigatus Af293].
EXF82635.1 PCAD 281 eukaryota>fungi>ascomycota Colletotrichum fioriniae PJ7 hypothetical protein CFIO01_06111 [Colletotrichum fioriniae PJ7].
EHK48676.1 PCAD 284 eukaryota>fungi>ascomycota Trichoderma atroviride IMI 206040 hypothetical protein TRIATDRAFT_255399 [Trichoderma atroviride IMI 206040].
EKG17877.1 PCAD 289 eukaryota>fungi>ascomycota Macrophomina phaseolina MS6 Extradiol ring-cleavage dioxygenase class III enzyme subunit B [Macrophomina phaseolina MS6].
EAA35414.2 PCAD 354 eukaryota>fungi>ascomycota Neurospora crassa OR74A aromatic ring-opening dioxygenase LigB subunit [Neurospora crassa OR74A].
EKD12237.1 PCAD 354 eukaryota>fungi>ascomycota Marssonina brunnea f. sp. 'multigermtubi' MB_m1 dioxygenase [Marssonina brunnea f. sp. 'multigermtubi' MB_m1].
XP_003719196.1 PCAD 289 eukaryota>fungi>ascomycota Magnaporthe oryzae 70-15 aromatic ring-opening dioxygenase [Magnaporthe oryzae 70-15].
ELQ40968.1 PCAD 289 eukaryota>fungi>ascomycota Magnaporthe oryzae Y34 aromatic ring-opening dioxygenase family protein [Magnaporthe oryzae Y34].
XP_001222620.1 PCAD 273 eukaryota>fungi>ascomycota Chaetomium globosum CBS 148.51 hypothetical protein CHGG_06525 [Chaetomium globosum CBS 148.51].
EMR72491.1 PCAD 273 eukaryota>fungi>ascomycota Eutypa lata UCREL1 putative extradiol ring-cleavage dioxygenase protein [Eutypa lata UCREL1].
XP_002847568.1 PCAD 273 eukaryota>fungi>ascomycota Arthroderma otae CBS 113480 extradiol ring-cleavage dioxygenase [Arthroderma otae CBS 113480].
XP_003006473.1 PCAD 273 eukaryota>fungi>ascomycota Verticillium alfalfae VaMs.102 aromatic ring-opening dioxygenase family protein [Verticillium alfalfae VaMs.102].
EGY19347.1 PCAD 273 eukaryota>fungi>ascomycota Verticillium dahliae VdLs.17 aromatic ring-opening dioxygenase family protein [Verticillium dahliae VdLs.17].
EME89051.1 PCAD 273 eukaryota>fungi>ascomycota Pseudocercospora fijiensis CIRAD86 hypothetical protein MYCFIDRAFT_25453 [Pseudocercospora fijiensis CIRAD86].
XP_461303.2 PCAD 357 eukaryota>fungi>ascomycota Debaryomyces hansenii CBS767 DEHA2F22088p [Debaryomyces hansenii CBS767].
EMT68821.1 PCAD 288 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. cubense race 4 4,5-DOPA dioxygenase extradiol-like protein [Fusarium oxysporum f. sp. cubense race 4].
EXJ86451.1 PCAD 288 eukaryota>fungi>ascomycota Capronia epimyces CBS 606.96 hypothetical protein A1O3_03402 [Capronia epimyces CBS 606.96].
EMF17898.1 PCAD 358 eukaryota>fungi>ascomycota Sphaerulina musiva SO2202 LigB-domain-containing protein [Sphaerulina musiva SO2202].
EQB56759.1 PCAD 288 eukaryota>fungi>ascomycota Colletotrichum gloeosporioides Cg-14 hypothetical protein CGLO_03216 [Colletotrichum gloeosporioides Cg-14].
EPE31454.1 PCAD 274 eukaryota>fungi>ascomycota Glarea lozoyensis ATCC 20868 LigB subunit of an aromatic-ring-opening dioxygenase LigAB [Glarea lozoyensis ATCC 20868].
AGO10667.1 PCAD 358 eukaryota>fungi>ascomycota Saccharomycetaceae sp. 'Ashbya aceri' AaceriABR198Cp [Saccharomycetaceae sp. 'Ashbya aceri'].
EPS28517.1 PCAD 359 eukaryota>fungi>ascomycota Penicillium oxalicum 114-2 hypothetical protein PDE_03463 [Penicillium oxalicum 114-2].
ENH71406.1 PCAD 288 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. cubense race 1 4,5-DOPA dioxygenase extradiol-like protein [Fusarium oxysporum f. sp. cubense race 1].
EKV04278.1 PCAD 274 eukaryota>fungi>ascomycota Penicillium digitatum Pd1 Aromatic ring-opening dioxygenase family protein [Penicillium digitatum Pd1].
EME49295.1 PCAD 274 eukaryota>fungi>ascomycota Dothistroma septosporum NZE10 hypothetical protein DOTSEDRAFT_119426 [Dothistroma septosporum NZE10].
EON62397.1 PCAD 274 eukaryota>fungi>ascomycota Coniosporium apollinis CBS 100218 hypothetical protein W97_01619 [Coniosporium apollinis CBS 100218].
ETN42944.1 PCAD 274 eukaryota>fungi>ascomycota Cyphellophora europaea CBS 101466 hypothetical protein HMPREF1541_02102 [Cyphellophora europaea CBS 101466].
ETS84359.1 PCAD 275 eukaryota>fungi>ascomycota Pestalotiopsis fici W106-1 hypothetical protein PFICI_02384 [Pestalotiopsis fici W106-1].
XP_712470.1 PCAD 360 eukaryota>fungi>ascomycota Candida albicans SC5314 hypothetical protein CaO19.6898 [Candida albicans SC5314].
EDK36275.2 PCAD 361 eukaryota>fungi>ascomycota Meyerozyma guilliermondii ATCC 6260 hypothetical protein PGUG_00373 [Meyerozyma guilliermondii ATCC 6260].
XP_002488265.1 PCAD 275 eukaryota>fungi>ascomycota Talaromyces stipitatus ATCC 10500 aromatic ring-opening dioxygenase LigB subunit, putative [Talaromyces stipitatus ATCC 10500].
ELA26996.1 PCAD 288 eukaryota>fungi>ascomycota Colletotrichum gloeosporioides Nara gc5 aromatic ring-opening dioxygenase family protein [Colletotrichum gloeosporioides Nara gc5].
EPE04037.1 PCAD 288 eukaryota>fungi>ascomycota Ophiostoma piceae UAMH 11346 aromatic ring-opening dioxygenase family protein [Ophiostoma piceae UAMH 11346].
XP_003043292.1 PCAD 288 eukaryota>fungi>ascomycota Nectria haematococca mpVI 77-13-4 hypothetical protein NECHADRAFT_87463 [Nectria haematococca mpVI 77-13-4].
XP_003040595.1 PCAD 288 eukaryota>fungi>ascomycota Nectria haematococca mpVI 77-13-4 hypothetical protein NECHADRAFT_98103 [Nectria haematococca mpVI 77-13-4].
XP_003044832.1 PCAD 284 eukaryota>fungi>ascomycota Nectria haematococca mpVI 77-13-4 hypothetical protein NECHADRAFT_94508 [Nectria haematococca mpVI 77-13-4].
EHK21438.1 PCAD 284 eukaryota>fungi>ascomycota Trichoderma virens Gv29-8 hypothetical protein TRIVIDRAFT_52660 [Trichoderma virens Gv29-8].
XP_001486996.1 PCAD 361 eukaryota>fungi>ascomycota Meyerozyma guilliermondii ATCC 6260 hypothetical protein PGUG_00373 [Meyerozyma guilliermondii ATCC 6260].
XP_001907418.1 PCAD 361 eukaryota>fungi>ascomycota Podospora anserina S mat+ hypothetical protein [Podospora anserina S mat+].
EMR64950.1 PCAD 284 eukaryota>fungi>ascomycota Eutypa lata UCREL1 putative aromatic ring-opening dioxygenase protein [Eutypa lata UCREL1].
XP_503543.1 PCAD 327 eukaryota>fungi>ascomycota Yarrowia lipolytica CLIB122 YALI0E04488p [Yarrowia lipolytica].
XP_501529.1 PCAD 330 eukaryota>fungi>ascomycota Yarrowia lipolytica CLIB122 YALI0C06754p [Yarrowia lipolytica].
EGO51723.1 PCAD 276 eukaryota>fungi>ascomycota Neurospora tetrasperma FGSC 2508 hypothetical protein NEUTE1DRAFT_70696 [Neurospora tetrasperma FGSC 2508].
EGU75648.1 PCAD 287 eukaryota>fungi>ascomycota Fusarium oxysporum Fo5176 hypothetical protein FOXB_13836 [Fusarium oxysporum Fo5176].
CDM27371.1 PCAD 363 eukaryota>fungi>ascomycota Penicillium roqueforti Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Penicillium roqueforti].
XP_003045018.1 PCAD 276 eukaryota>fungi>ascomycota Nectria haematococca mpVI 77-13-4 hypothetical protein NECHADRAFT_28005, partial [Nectria haematococca mpVI 77-13-4].
EMT70784.1 PCAD 287 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. cubense race 4 4,5-DOPA dioxygenase extradiol-like protein [Fusarium oxysporum f. sp. cubense race 4].
ENH84115.1 PCAD 287 eukaryota>fungi>ascomycota Colletotrichum orbiculare MAFF 240422 aromatic ring-opening dioxygenase [Colletotrichum orbiculare MAFF 240422].
CCT69256.1 PCAD 287 eukaryota>fungi>ascomycota Fusarium fujikuroi IMI 58289 uncharacterized protein FFUJ_07814 [Fusarium fujikuroi IMI 58289].
XP_001390106.2 PCAD 287 eukaryota>fungi>ascomycota Aspergillus niger CBS 513.88 hypothetical protein ANI_1_1120034 [Aspergillus niger CBS 513.88].
XP_002793628.1 PCAD 276 eukaryota>fungi>ascomycota Paracoccidioides sp. 'lutzii' Pb01 extradiol ring-cleavage dioxygenase [Paracoccidioides sp. 'lutzii' Pb01].
EPS27219.1 PCAD 287 eukaryota>fungi>ascomycota Penicillium oxalicum 114-2 hypothetical protein PDE_02162 [Penicillium oxalicum 114-2].
XP_001257486.1 PCAD 364 eukaryota>fungi>ascomycota Neosartorya fischeri NRRL 181 aromatic ring-opening dioxygenase LigB subunit, putative [Neosartorya fischeri NRRL 181].
EEH48619.1 PCAD 276 eukaryota>fungi>ascomycota Paracoccidioides brasiliensis Pb18 conserved hypothetical protein [Paracoccidioides brasiliensis Pb18].
XP_382661.1 PCAD 287 eukaryota>fungi>ascomycota Fusarium graminearum PH-1 hypothetical protein FG02485.1 [Fusarium graminearum PH-1].
EKJ77825.1 PCAD 287 eukaryota>fungi>ascomycota Fusarium pseudograminearum CS3096 hypothetical protein FPSE_01918 [Fusarium pseudograminearum CS3096].
XP_002624573.1 PCAD 277 eukaryota>fungi>ascomycota Ajellomyces dermatitidis SLH14081 aromatic ring-opening dioxygenase LigB subunit [Ajellomyces dermatitidis SLH14081].
ETN42315.1 PCAD 287 eukaryota>fungi>ascomycota Cyphellophora europaea CBS 101466 hypothetical protein HMPREF1541_01469 [Cyphellophora europaea CBS 101466].
EIT82097.1 PCAD 367 eukaryota>fungi>ascomycota Aspergillus oryzae 3.042 aromatic ring-opening dioxygenase LigB subunit [Aspergillus oryzae 3.042].
XP_001937826.1 PCAD 287 eukaryota>fungi>ascomycota Pyrenophora tritici-repentis Pt-1C-BFP aromatic ring-opening dioxygenase family protein [Pyrenophora tritici-repentis Pt-1C-BFP].
XP_003306902.1 PCAD 287 eukaryota>fungi>ascomycota Pyrenophora teres f. teres 0-1 hypothetical protein PTT_20202 [Pyrenophora teres f. teres 0-1].
EGE86916.1 PCAD 277 eukaryota>fungi>ascomycota Ajellomyces dermatitidis ATCC 18188 aromatic ring-opening dioxygenase LigB subunit [Ajellomyces dermatitidis ATCC 18188].
EMD89584.1 PCAD 287 eukaryota>fungi>ascomycota Bipolaris maydis C5 hypothetical protein COCHEDRAFT_1177271 [Bipolaris maydis C5].
EUN21320.1 PCAD 287 eukaryota>fungi>ascomycota Bipolaris victoriae FI3 hypothetical protein COCVIDRAFT_31468 [Bipolaris victoriae FI3].
EUC40589.1 PCAD 287 eukaryota>fungi>ascomycota Bipolaris oryzae ATCC 44560 hypothetical protein COCMIDRAFT_30504 [Bipolaris oryzae ATCC 44560].
EUC29452.1 PCAD 287 eukaryota>fungi>ascomycota Bipolaris zeicola 26-R-13 hypothetical protein COCCADRAFT_29473 [Bipolaris zeicola 26-R-13].
XP_002340534.1 PCAD 277 eukaryota>fungi>ascomycota Talaromyces stipitatus ATCC 10500 conserved hypothetical protein [Talaromyces stipitatus ATCC 10500].
EON67984.1 PCAD 277 eukaryota>fungi>ascomycota Coniosporium apollinis CBS 100218 hypothetical protein W97_07130 [Coniosporium apollinis CBS 100218].
EXJ87202.1 PCAD 286 eukaryota>fungi>ascomycota Capronia epimyces CBS 606.96 hypothetical protein A1O3_04161 [Capronia epimyces CBS 606.96].
EON95683.1 PCAD 286 eukaryota>fungi>ascomycota Togninia minima UCRPA7 putative aromatic ring-opening dioxygenase protein [Togninia minima UCRPA7].
EHA23753.1 PCAD 277 eukaryota>fungi>ascomycota Aspergillus niger ATCC 1015 hypothetical protein ASPNIDRAFT_142532, partial [Aspergillus niger ATCC 1015].
ETS74081.1 PCAD 278 eukaryota>fungi>ascomycota Pestalotiopsis fici W106-1 hypothetical protein PFICI_13947 [Pestalotiopsis fici W106-1].
BAE60190.1 PCAD 278 eukaryota>fungi>ascomycota Aspergillus oryzae RIB40 unnamed protein product [Aspergillus oryzae RIB40].
EOA81564.1 PCAD 286 eukaryota>fungi>ascomycota Setosphaeria turcica Et28A hypothetical protein SETTUDRAFT_98564 [Setosphaeria turcica Et28A].
XP_001395802.2 PCAD 278 eukaryota>fungi>ascomycota Aspergillus niger CBS 513.88 aromatic ring-opening dioxygenase LigB subunit [Aspergillus niger CBS 513.88].
XP_002566190.1 PCAD 369 eukaryota>fungi>ascomycota Penicillium chrysogenum Wisconsin 54-1255 Pc22g22960 [Penicillium chrysogenum Wisconsin 54-1255].
EXJ63592.1 PCAD 278 eukaryota>fungi>ascomycota Cladophialophora psammophila CBS 110553 hypothetical protein A1O5_11353 [Cladophialophora psammophila CBS 110553].
EMC94541.1 PCAD 372 eukaryota>fungi>ascomycota Baudoinia compniacensis UAMH 10762 hypothetical protein BAUCODRAFT_35767, partial [Baudoinia compniacensis UAMH 10762].
EKG20936.1 PCAD 281 eukaryota>fungi>ascomycota Macrophomina phaseolina MS6 Extradiol ring-cleavage dioxygenase class III enzyme subunit B [Macrophomina phaseolina MS6].
CCT71075.1 PCAD 279 eukaryota>fungi>ascomycota Fusarium fujikuroi IMI 58289 probable aromatic ring-opening dioxygenase family protein [Fusarium fujikuroi IMI 58289].
XP_001523228.1 PCAD 373 eukaryota>fungi>ascomycota Lodderomyces elongisporus NRRL YB-4239 conserved hypothetical protein [Lodderomyces elongisporus NRRL YB-4239].
EGW30132.1 PCAD 375 eukaryota>fungi>ascomycota Spathaspora passalidarum NRRL Y-27907 hypothetical protein SPAPADRAFT_63745 [Spathaspora passalidarum NRRL Y-27907].
XP_002379188.1 PCAD 376 eukaryota>fungi>ascomycota Aspergillus flavus NRRL3357 aromatic ring-opening dioxygenase LigB subunit, putative [Aspergillus flavus NRRL3357].
ELA27500.1 PCAD 286 eukaryota>fungi>ascomycota Colletotrichum gloeosporioides Nara gc5 aromatic ring-opening dioxygenase family protein [Colletotrichum gloeosporioides Nara gc5].
CDM30416.1 PCAD 279 eukaryota>fungi>ascomycota Penicillium roqueforti Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Penicillium roqueforti].
ESX00997.1 PCAD 279 eukaryota>fungi>ascomycota Ogataea parapolymorpha DL-1 4,5-DOPA dioxygenase extradiol-like protein [Ogataea parapolymorpha DL-1].
EEH09344.1 PCAD 404 eukaryota>fungi>ascomycota Ajellomyces capsulatus G186AR dioxygenase [Ajellomyces capsulatus G186AR].
XP_003008299.1 PCAD 280 eukaryota>fungi>ascomycota Verticillium alfalfae VaMs.102 conserved hypothetical protein [Verticillium alfalfae VaMs.102].
XP_001258868.1 PCAD 280 eukaryota>fungi>ascomycota Neosartorya fischeri NRRL 181 aromatic ring-opening dioxygenase , catalytic LigB subunit, putative [Neosartorya fischeri NRRL 181].
XP_001270233.1 PCAD 380 eukaryota>fungi>ascomycota Aspergillus clavatus NRRL 1 aromatic ring-opening dioxygenase LigB subunit, putative [Aspergillus clavatus NRRL 1].
ESZ98714.1 PCAD 285 eukaryota>fungi>ascomycota Sclerotinia borealis F-4157 hypothetical protein SBOR_0952 [Sclerotinia borealis F-4157].
XP_001401090.1 PCAD 285 eukaryota>fungi>ascomycota Aspergillus niger CBS 513.88 aromatic ring-opening dioxygenase , catalytic LigB subunit [Aspergillus niger CBS 513.88].
XP_001824339.2 PCAD 285 eukaryota>fungi>ascomycota Aspergillus oryzae RIB40 aromatic ring-opening dioxygenase , catalytic LigB subunit [Aspergillus oryzae RIB40].
XP_001239090.1 PCAD 385 eukaryota>fungi>ascomycota Coccidioides immitis RS hypothetical protein CIMG_10112 [Coccidioides immitis RS].
XP_003072063.1 PCAD 385 eukaryota>fungi>ascomycota Coccidioides posadasii C735 delta SOWgp Catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Coccidioides posadasii C735 delta SOWgp].
EGU75012.1 PCAD 285 eukaryota>fungi>ascomycota Fusarium oxysporum Fo5176 hypothetical protein FOXB_14484 [Fusarium oxysporum Fo5176].
GAA90751.1 PCAD 285 eukaryota>fungi>ascomycota Aspergillus kawachii IFO 4308 aromatic ring-opening dioxygenase family protein [Aspergillus kawachii IFO 4308].
XP_001823392.2 PCAD 285 eukaryota>fungi>ascomycota Aspergillus oryzae RIB40 aromatic ring-opening dioxygenase family protein [Aspergillus oryzae RIB40].
EMC95499.1 PCAD 285 eukaryota>fungi>ascomycota Baudoinia compniacensis UAMH 10762 hypothetical protein BAUCODRAFT_123929 [Baudoinia compniacensis UAMH 10762].
XP_003857470.1 PCAD 386 eukaryota>fungi>ascomycota Zymoseptoria tritici IPO323 hypothetical protein MYCGRDRAFT_107088 [Zymoseptoria tritici IPO323].
XP_001209840.1 PCAD 389 eukaryota>fungi>ascomycota Aspergillus terreus NIH2624 conserved hypothetical protein [Aspergillus terreus NIH2624].
XP_001215505.1 PCAD 285 eukaryota>fungi>ascomycota Aspergillus terreus NIH2624 hypothetical protein ATEG_06327 [Aspergillus terreus NIH2624].
EXJ80253.1 PCAD 285 eukaryota>fungi>ascomycota Capronia coronata CBS 617.96 hypothetical protein A1O1_08395 [Capronia coronata CBS 617.96].
EGY21440.1 PCAD 280 eukaryota>fungi>ascomycota Verticillium dahliae VdLs.17 hypothetical protein VDAG_02964 [Verticillium dahliae VdLs.17].
XP_001940700.1 PCAD 280 eukaryota>fungi>ascomycota Pyrenophora tritici-repentis Pt-1C-BFP extradiol ring-cleavage dioxygenase [Pyrenophora tritici-repentis Pt-1C-BFP].
XP_003297158.1 PCAD 280 eukaryota>fungi>ascomycota Pyrenophora teres f. teres 0-1 hypothetical protein PTT_07472 [Pyrenophora teres f. teres 0-1].
XP_003646015.1 PCAD 393 eukaryota>fungi>ascomycota Eremothecium cymbalariae DBVPG#7215 hypothetical protein Ecym_4119 [Eremothecium cymbalariae DBVPG#7215].
ERF76297.1 PCAD 280 eukaryota>fungi>ascomycota Endocarpon pusillum Z07020 hypothetical protein EPUS_04154 [Endocarpon pusillum Z07020].
XP_003871284.1 PCAD 396 eukaryota>fungi>ascomycota Candida orthopsilosis Co 90-125 hypothetical protein CORT_0H00420 [Candida orthopsilosis Co 90-125].
GAD91619.1 PCAD 396 eukaryota>fungi>ascomycota Byssochlamys spectabilis No. 5 aromatic ring-opening dioxygenase LigB subunit, putative [Byssochlamys spectabilis No. 5].
GAA87645.1 PCAD 401 eukaryota>fungi>ascomycota Aspergillus kawachii IFO 4308 aromatic ring-opening dioxygenase LigB subunit [Aspergillus kawachii IFO 4308].
XP_001552912.1 PCAD 283 eukaryota>fungi>ascomycota Botryotinia fuckeliana B05.10 hypothetical protein BC1G_08599 [Botryotinia fuckeliana B05.10].
EIE89068.1 PCAD 203 eukaryota>fungi Rhizopus delemar RA 99-880 hypothetical protein RO3G_13779 [Rhizopus delemar RA 99-880].
EPB93025.1 PCAD 292 eukaryota>fungi Mucor circinelloides f. circinelloides 1006PhL hypothetical protein HMPREF1544_00099 [Mucor circinelloides f. circinelloides 1006PhL].
EIE84246.1 PCAD 154 eukaryota>fungi Rhizopus delemar RA 99-880 hypothetical protein RO3G_08956 [Rhizopus delemar RA 99-880].
EPY34215.1 PCAD 198 eukaryota>euglenozoa>kinetoplastida Strigomonas culicis catalytic LigB subunit of aromatic ring-opening dioxygenase [Strigomonas culicis].
ACS87841.1 PCAD 333 eukaryota>euglenozoa>kinetoplastida Crithidia sp. ATCC 30255 conserved hypothetical protein [Crithidia sp. ATCC 30255].
ACS87840.1 PCAD 271 eukaryota>euglenozoa>kinetoplastida Crithidia sp. ATCC 30255 conserved hypothetical protein [Crithidia sp. ATCC 30255].
CCC51386.1 PCAD 269 eukaryota>euglenozoa>kinetoplastida Trypanosoma vivax Y486 protocatechuate 4,5-dioxygenase-like protein [Trypanosoma vivax Y486].
XP_822819.1 PCAD 269 eukaryota>euglenozoa>kinetoplastida Trypanosoma brucei brucei strain 927/4 GUTat10.1 hypothetical protein [Trypanosoma brucei brucei strain 927/4 GUTat10.1].
EPY26724.1 PCAD 272 eukaryota>euglenozoa>kinetoplastida Angomonas deanei extradiol ring-cleavage dioxygenase class III protein subunit B [Angomonas deanei].
EPY29526.1 PCAD 326 eukaryota>euglenozoa>kinetoplastida Strigomonas culicis extradiol ring-cleavage dioxygenase class III protein subunit B [Strigomonas culicis].
CBH15611.1 PCAD 269 eukaryota>euglenozoa>kinetoplastida Trypanosoma brucei gambiense DAL972 hypothetical protein, conserved [Trypanosoma brucei gambiense DAL972].
XP_005840560.1 PCAD 237 eukaryota>cryptophyta Guillardia theta CCMP2712 hypothetical protein GUITHDRAFT_50144, partial [Guillardia theta CCMP2712].
XP_005819955.1 PCAD 270 eukaryota>cryptophyta Guillardia theta CCMP2712 hypothetical protein GUITHDRAFT_81877 [Guillardia theta CCMP2712].
XP_001748724.1 PCAD 275 eukaryota>choanoflagellida Monosiga brevicollis MX1 hypothetical protein [Monosiga brevicollis MX1].
XP_004362260.1 PCAD 297 eukaryota>amoebozoa>mycetozoa>dictyosteliida Dictyostelium fasciculatum hypothetical protein DFA_06559 [Dictyostelium fasciculatum].
XP_003287444.1 PCAD 269 eukaryota>amoebozoa>mycetozoa>dictyosteliida Dictyostelium purpureum hypothetical protein DICPUDRAFT_78298 [Dictyostelium purpureum].
XP_641515.1 PCAD 271 eukaryota>amoebozoa>mycetozoa>dictyosteliida Dictyostelium discoideum AX4 hypothetical protein DDB_G0279843 [Dictyostelium discoideum AX4].
XP_003287134.1 PCAD 275 eukaryota>amoebozoa>mycetozoa>dictyosteliida Dictyostelium purpureum hypothetical protein DICPUDRAFT_94334 [Dictyostelium purpureum].
EFA82814.1 PCAD 279 eukaryota>amoebozoa>mycetozoa>dictyosteliida Polysphondylium pallidum PN500 hypothetical protein PPL_04509 [Polysphondylium pallidum PN500].
XP_004334766.1 PCAD 290 eukaryota>amoebozoa>acanthamoebidae Acanthamoeba castellanii str. Neff aromatic ringopening dioxygenase, catalytic subunit LigB superfamily protein [Acanthamoeba castellanii str. Neff].
XP_001018757.1 PCAD 275 eukaryota>alveolata>ciliophora Tetrahymena thermophila Catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Tetrahymena thermophila].
EAR94934.2 PCAD 357 eukaryota>alveolata>ciliophora Tetrahymena thermophila SB210 aromatic ring-opening dioxygenase catalytic subunit LigB [Tetrahymena thermophila SB210].
XP_001423917.1 PCAD 259 eukaryota>alveolata>ciliophora Paramecium tetraurelia strain d4-2 hypothetical protein [Paramecium tetraurelia strain d4-2].
XP_001015177.1 PCAD 274 eukaryota>alveolata>ciliophora Tetrahymena thermophila Catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Tetrahymena thermophila].
XP_001013311.1 PCAD 274 eukaryota>alveolata>ciliophora Tetrahymena thermophila Catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Tetrahymena thermophila].
ETO13521.1 PCAD 211 eukaryota Reticulomyxa filosa hypothetical protein RFI_23844 [Reticulomyxa filosa].
ETO08942.1 PCAD 153 eukaryota Reticulomyxa filosa extradiol ring-cleavage dioxygenase III subunit B [Reticulomyxa filosa].
XP_004365687.1 PCAD 363 eukaryota Capsaspora owczarzaki ATCC 30864 extradiol ring-cleavage dioxygenase class III protein subunit B [Capsaspora owczarzaki ATCC 30864].
WP_010067356.1 PCAD 166 bacteria>proteobacteria>alphaproteobacteria Rhizobium etli hypothetical protein, partial [Rhizobium etli].
WP_000245231.1 PCAD 276 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_000245225.1 PCAD 276 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_009803619.1 PCAD 116 bacteria>proteobacteria>alphaproteobacteria Oceanicola batsensis Catalytic LigB subunit of aromatic ring-opening dioxygenase [Oceanicola batsensis].
WP_000245237.1 PCAD 276 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_000245224.1 PCAD 276 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_004903813.1 PCAD 276 bacteria>proteobacteria>gammaproteobacteria Acinetobacter brisouii hypothetical protein [Acinetobacter brisouii].
WP_009870922.1 PCAD 255 bacteria>proteobacteria>alphaproteobacteria Magnetospirillum magnetotacticum COG3384: Uncharacterized conserved protein [Magnetospirillum magnetotacticum].
WP_019389646.1 PCAD 111 bacteria>proteobacteria>betaproteobacteria Kingella kingae hypothetical protein [Kingella kingae].
WP_001582442.1 PCAD 276 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica uncharacterized protein YgiD [Salmonella enterica].
WP_007315350.1 PCAD 258 archaea>euryarchaeota Methanolinea tarda aromatic ring-cleaving dioxygenase [Methanolinea tarda].
WP_006242758.1 PCAD 290 bacteria>actinobacteria Mycobacterium tusciae Extradiol ring-cleavage dioxygenase class III protein subunit B [Mycobacterium tusciae].
WP_001650722.1 PCAD 276 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica uncharacterized protein YgiD [Salmonella enterica].
WP_023524410.1 PCAD 291 bacteria>nitrospirae Leptospirillum sp. Group II 'C75' Putative catalytic LigB subunit of aromatic ring-opening dioxygenase [Leptospirillum sp. Group II 'C75'].
WP_023525116.1 PCAD 264 bacteria>nitrospirae Leptospirillum sp. Group II 'C75' Putative catalytic LigB subunit of aromatic ring-opening dioxygenase [Leptospirillum sp. Group II 'C75'].
WP_004753207.1 PCAD 276 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. ANC 3789 hypothetical protein [Acinetobacter sp. ANC 3789].
WP_000982928.1 PCAD 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_000982921.1 PCAD 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_000982884.1 PCAD 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_001272725.1 PCAD 151 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica hypothetical protein, partial [Salmonella enterica].
WP_000188964.1 PCAD 271 bacteria>proteobacteria>gammaproteobacteria Escherichia albertii LigB family dioxygenase [Escherichia albertii].
WP_010573642.1 PCAD 256 bacteria>spirochaetes Leptospira kmetyi catalytic LigB subunit of aromatic ring-opening dioxygenase [Leptospira kmetyi].
WP_008785829.1 PCAD 276 bacteria>proteobacteria>gammaproteobacteria Citrobacter sp. 30_2 LigB family dioxygenase [Citrobacter sp. 30_2].
WP_000188965.1 PCAD 271 bacteria>proteobacteria>gammaproteobacteria Escherichia sp. TW14182 LigB family dioxygenase [Escherichia sp. TW14182].
2PW6_A PCAD 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli K-12 Chain A, Crystal Structure Of Uncharacterized Protein Jw3007 From Escherichia Coli K12.
WP_000188342.1 PCAD 271 bacteria>proteobacteria>gammaproteobacteria Escherichia albertii LigB family dioxygenase [Escherichia albertii].
WP_000188343.1 PCAD 271 bacteria>proteobacteria>gammaproteobacteria Escherichia albertii LigB family dioxygenase [Escherichia albertii].
WP_006482063.1 PCAD 260 bacteria>proteobacteria>betaproteobacteria Burkholderia cenocepacia aromatic ring-opening dioxygenase, catalytic subunit LigB [Burkholderia cenocepacia].
WP_000188344.1 PCAD 271 bacteria>proteobacteria>gammaproteobacteria Shigella boydii LigB family dioxygenase [Shigella boydii].
WP_000188357.1 PCAD 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_000188361.1 PCAD 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_004948311.1 PCAD 260 bacteria>proteobacteria>gammaproteobacteria Serratia plymuthica LigB family dioxygenase [Serratia plymuthica].
WP_000188363.1 PCAD 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_000188365.1 PCAD 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_000188384.1 PCAD 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_000188379.1 PCAD 271 bacteria>proteobacteria>gammaproteobacteria Shigella dysenteriae LigB family dioxygenase [Shigella dysenteriae].
WP_000188369.1 PCAD 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_000188370.1 PCAD 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_001616983.1 PCAD 90 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein [Escherichia coli].
WP_024130959.1 PCAD 262 bacteria>proteobacteria>gammaproteobacteria Citrobacter koseri dioxygenase [Citrobacter koseri].
WP_000188372.1 PCAD 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_000188374.1 PCAD 271 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_024171352.1 PCAD 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_024223103.1 PCAD 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
YP_003490865.1 PCAD 261 bacteria>actinobacteria Streptomyces scabiei 87.22 oxidoreductase [Streptomyces scabiei 87.22].
WP_024229556.1 PCAD 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_005007812.1 PCAD 93 bacteria>proteobacteria>gammaproteobacteria Acinetobacter bouvetii hypothetical protein [Acinetobacter bouvetii].
WP_024231615.1 PCAD 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_024237400.1 PCAD 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_024240148.1 PCAD 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_024240977.1 PCAD 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli dioxygenase [Escherichia coli].
WP_024249839.1 PCAD 262 bacteria>proteobacteria>gammaproteobacteria Shigella sonnei dioxygenase [Shigella sonnei].
WP_007023531.1 PCAD 259 bacteria>actinobacteria Saccharomonospora paurometabolica extradiol ring-cleavage dioxygenase [Saccharomonospora paurometabolica].
WP_024250054.1 PCAD 262 bacteria>proteobacteria>gammaproteobacteria Shigella dysenteriae dioxygenase [Shigella dysenteriae].
WP_002554538.1 PCAD 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas savastanoi Putative cytoplasmic protein [Pseudomonas savastanoi].
WP_000099264.1 PCAD 262 bacteria>proteobacteria>gammaproteobacteria Escherichia coli LigB family dioxygenase [Escherichia coli].
WP_001759739.1 PCAD 113 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica hypothetical protein, partial [Salmonella enterica].
YP_199307.1 PCAD 121 bacteria>proteobacteria>gammaproteobacteria Xanthomonas oryzae pv. oryzae KACC 10331 hypothetical protein XOO0668, partial [Xanthomonas oryzae pv. oryzae KACC 10331].
WP_002461184.1 PCAD 134 bacteria>proteobacteria>gammaproteobacteria Escherichia albertii extradiol ring-cleavage dioxygenase [Escherichia albertii].
WP_008338552.1 PCAD 108 bacteria>firmicutes Alicyclobacillus acidocaldarius hypothetical protein [Alicyclobacillus acidocaldarius].
YP_001393753.1 PCAD 84 bacteria>firmicutes Clostridium kluyveri DSM 555 hypothetical protein CKL_0351 [Clostridium kluyveri DSM 555].
WP_022382887.1 PCAD 80 bacteria>firmicutes Dialister sp. CAG:357 putative uncharacterized protein [Dialister sp. CAG:357].
WP_006842569.1 PCAD 93 bacteria>bacteroidetes Dysgonomonas mossii hypothetical protein [Dysgonomonas mossii].
WP_010422238.1 PCAD 185 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae catalytic LigB subunit of aromatic ring-opening dioxygenase, partial [Pseudomonas syringae].
WP_005123074.1 PCAD 262 bacteria>proteobacteria>gammaproteobacteria Shigella flexneri LigB family dioxygenase [Shigella flexneri].
WP_003314682.1 PCAD 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas syringae].
WP_003342683.1 PCAD 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas syringae].
WP_008310319.1 PCAD 256 bacteria>cyanobacteria Leptolyngbya sp. PCC 6406 hypothetical protein [Leptolyngbya sp. PCC 6406].
WP_000905825.1 PCAD 174 bacteria>proteobacteria>gammaproteobacteria Shigella dysenteriae hypothetical protein [Shigella dysenteriae].
WP_003393803.1 PCAD 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas syringae].
WP_023272409.1 PCAD 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter nectaris hypothetical protein [Acinetobacter nectaris].
WP_009388448.1 PCAD 182 bacteria>bacteroidetes Capnocytophaga sp. oral taxon 329 aromatic ring-cleaving dioxygenase [Capnocytophaga sp. oral taxon 329].
WP_008587406.1 PCAD 277 bacteria>bacteroidetes Niabella soli aromatic ring-cleaving dioxygenase [Niabella soli].
WP_000245234.1 PCAD 276 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica LigB family dioxygenase [Salmonella enterica].
WP_004628207.1 <PCAD*-> 296 bacteria>proteobacteria>betaproteobacteria Ralstonia pickettii hypothetical protein [Ralstonia pickettii].
NP_518136.1 <PCAD*-> 296 bacteria>proteobacteria>betaproteobacteria Ralstonia solanacearum GMI1000 hypothetical protein RSc0015 [Ralstonia solanacearum GMI1000].
CCA88303.1 <PCAD*-> 306 bacteria>proteobacteria>betaproteobacteria Ralstonia syzygii R24 putative Extradiol ring-cleavage dioxygenase,class III enzyme, subunit B [Ralstonia syzygii R24].
WP_020374054.1 PCAD*-> 266 bacteria>firmicutes Sulfobacillus thermosulfidooxidans hypothetical protein [Sulfobacillus thermosulfidooxidans].
YP_008517077.1 <-PCAD*||HTH+PBP2-> 276 bacteria>proteobacteria>betaproteobacteria Variovorax paradoxus B4 putative extradiol ring-cleavage dioxygenase, class 3, subunit B [Variovorax paradoxus B4].
YP_002945103.1 <-PCAD* 276 bacteria>proteobacteria>betaproteobacteria Variovorax paradoxus S110 Extradiol ring-cleavage dioxygenase class III protein subunit B [Variovorax paradoxus S110].
WP_023617363.1 PCAD*-> 262 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. MR1 LigB family dioxygenase [Enterobacter sp. MR1].
WP_008338551.1 <-GNAT||PCAD*->LigB-> 158 bacteria>firmicutes Alicyclobacillus acidocaldarius hypothetical protein [Alicyclobacillus acidocaldarius].
WP_008214889.1 <PCAD*-> 273 bacteria>proteobacteria>gammaproteobacteria Rhodanobacter sp. 115 hypothetical protein [Rhodanobacter sp. 115].
YP_006821377.1 <-HTH+PBP2||PCAD*-> 108 bacteria>proteobacteria>gammaproteobacteria Alcanivorax dieselolei B5 Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Alcanivorax dieselolei B5].
WP_007144136.1 <-PCAD* 266 bacteria>proteobacteria>gammaproteobacteria Methylophaga aminisulfidivorans extradiol ring-cleavage dioxygenase [Methylophaga aminisulfidivorans].
WP_010433702.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas syringae].
WP_003446573.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. Lz4W catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas sp. Lz4W].
WP_019409292.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas psychrophila catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas psychrophila].
WP_008130561.1 <-PCAD* 266 bacteria>proteobacteria>gammaproteobacteria Pseudoalteromonas sp. BSi20480 extradiol ring-cleavage dioxygenase [Pseudoalteromonas sp. BSi20480].
WP_020559620.1 <-HTH+PBP2<-PCAD* 293 bacteria>proteobacteria>gammaproteobacteria Thiothrix flexilis hypothetical protein [Thiothrix flexilis].
YP_869324.1 PCAD*-> 269 bacteria>proteobacteria>gammaproteobacteria Shewanella sp. ANA-3 extradiol ring-cleavage dioxygenase III subunit B [Shewanella sp. ANA-3].
NP_717516.1 <-HTH+PBP2||PCAD*-> 269 bacteria>proteobacteria>gammaproteobacteria Shewanella oneidensis MR-1 catalytic subunit of aromatic ring-opening dioxygenase [Shewanella oneidensis MR-1].
WP_023265839.1 PCAD*-> 261 bacteria>proteobacteria>gammaproteobacteria Shewanella decolorationis extradiol ring-cleavage dioxygenase class iii protein subunit b [Shewanella decolorationis].
WP_019185743.1 <-HTH+PBP2||PCAD*-> 269 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia catalytic LigB subunit of aromatic ring-opening dioxygenase [Stenotrophomonas maltophilia].
YP_737741.1 PCAD*-> 269 bacteria>proteobacteria>gammaproteobacteria Shewanella sp. MR-7 extradiol ring-cleavage dioxygenase III subunit B [Shewanella sp. MR-7].
YP_733749.1 PCAD*-> 269 bacteria>proteobacteria>gammaproteobacteria Shewanella sp. MR-4 extradiol ring-cleavage dioxygenase III subunit B [Shewanella sp. MR-4].
WP_020560060.1 <-HTH+PBP2||PCAD*-> 270 bacteria>proteobacteria>gammaproteobacteria Thiothrix flexilis hypothetical protein [Thiothrix flexilis].
YP_007228315.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida HB3267 extradiol ring-cleavage dioxygenase class III protein subunit B [Pseudomonas putida HB3267].
WP_016715099.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas monteilii catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas monteilii].
YP_008093195.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida H8234 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas putida H8234].
AHG40072.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae CC1557 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas syringae CC1557].
EGH28654.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae pv. japonica str. M301072 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas syringae pv. japonica str. M301072].
WP_021783116.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas putida].
WP_016780008.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fragi catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas fragi].
AHD13504.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. FGI182 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas sp. FGI182].
WP_008573322.1 <-HTH+PBP2||PCAD*-> 282 bacteria>proteobacteria>gammaproteobacteria Xanthomonas perforans hypothetical protein [Xanthomonas perforans].
YP_001183249.1 <-HTH+PBP2||PCAD*-> 270 bacteria>proteobacteria>gammaproteobacteria Shewanella putrefaciens CN-32 extradiol ring-cleavage dioxygenase III subunit B [Shewanella putrefaciens CN-32].
EWM64922.1 <-HTH+PBP2<-?||?-><-PCAD* 281 bacteria>actinobacteria Micromonospora sp. M42 extradiol ring-cleavage dioxygenase [Micromonospora sp. M42].
WP_018974100.1 PCAD*-> 257 bacteria>proteobacteria>gammaproteobacteria Rudaea cellulosilytica hypothetical protein [Rudaea cellulosilytica].
WP_005824003.1 <-HTH+PBP2||PCAD*-> 263 bacteria>proteobacteria>gammaproteobacteria Actinobacillus minor aromatic ring-cleaving dioxygenase [Actinobacillus minor].
YP_001748352.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida W619 extradiol ring-cleavage dioxygenase class III protein subunit B [Pseudomonas putida W619].
YP_003267686.1 <-HTH+PBP2||PCAD*-> 269 bacteria>proteobacteria>deltaproteobacteria Haliangium ochraceum DSM 14365 extradiol ring-cleavage dioxygenase class III protein subunit B [Haliangium ochraceum DSM 14365].
WP_019644770.1 <-HTH+PBP2||PCAD*-> 259 bacteria>proteobacteria>alphaproteobacteria Novispirillum itersonii hypothetical protein [Novispirillum itersonii].
WP_023535325.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Pseudomonas putida].
WP_018914897.1 <-PCAD*<-HTH+PBP2 264 bacteria>proteobacteria>betaproteobacteria Thiomonas sp. FB-6 hypothetical protein [Thiomonas sp. FB-6].
WP_016687077.1 <-HTH+PBP2||PCAD*-> 261 bacteria>proteobacteria>betaproteobacteria Neisseria sicca aromatic ring-cleaving dioxygenase [Neisseria sicca].
WP_018151374.1 PCAD*-> 293 bacteria>proteobacteria>betaproteobacteria Leeia oryzae hypothetical protein [Leeia oryzae].
WP_005820646.1 <-PCAD* 263 bacteria>proteobacteria>gammaproteobacteria Actinobacillus minor aromatic ring-cleaving dioxygenase [Actinobacillus minor].
YP_001100585.1 PCAD*-> 269 bacteria>proteobacteria>betaproteobacteria Herminiimonas arsenicoxydans catalytic LigB subunit of aromatic ring-opening dioxygenase [Herminiimonas arsenicoxydans].
CDG84669.1 <-HTH+PBP2||PCAD*-> 271 bacteria>proteobacteria>betaproteobacteria Janthinobacterium agaricidamnosum NBRC 102515 = DSM 9628 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Janthinobacterium agaricidamnosum NBRC 102515 = DSM 9628].
WP_008247406.1 <-PCAD* 271 bacteria>proteobacteria>betaproteobacteria Limnobacter sp. MED105 Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Limnobacter sp. MED105].
WP_003067418.1 <-HTH+PBP2||?->?->PCAD*-> 275 bacteria>proteobacteria>betaproteobacteria Comamonas testosteroni aromatic ring-cleaving dioxygenase [Comamonas testosteroni].
WP_018608851.1 <-HTH+PBP2||PCAD*-> 257 bacteria>proteobacteria>betaproteobacteria Uliginosibacterium gangwonense hypothetical protein [Uliginosibacterium gangwonense].
WP_019020646.1 PCAD*-> 253 bacteria>proteobacteria>gammaproteobacteria Halomonas lutea hypothetical protein [Halomonas lutea].
YP_006020112.1 <-HTH+PBP2||?->PCAD*-> 271 bacteria>proteobacteria>gammaproteobacteria Shewanella baltica BA175 extradiol ring-cleavage dioxygenase class III protein subunit B [Shewanella baltica BA175].
YP_008762322.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. VLB120 Extradiol ring-cleavage dioxygenase III subunit B [Pseudomonas sp. VLB120].
WP_003424770.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas syringae].
WP_004416837.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae Catalytic subunit of aromatic ring-opening dioxygenase LigB [Pseudomonas syringae].
YP_005635685.1 <-HTH+PBP2||PCAD*-> 272 bacteria>proteobacteria>gammaproteobacteria Xanthomonas campestris pv. raphani 756C extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Xanthomonas campestris pv. raphani 756C].
YP_002357465.1 <-HTH+PBP2||?->PCAD*-> 270 bacteria>proteobacteria>gammaproteobacteria Shewanella baltica OS223 extradiol ring-cleavage dioxygenase class III protein subunit B [Shewanella baltica OS223].
YP_006834283.1 <-HTH+PBP2||PCAD*-> 279 bacteria>proteobacteria>betaproteobacteria Burkholderia phenoliruptrix BR3459a hypothetical protein BUPH_06451 [Burkholderia phenoliruptrix BR3459a].
WP_010164932.1 <-HTH+PBP2||PCAD*-> 264 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. PAMC 26617 aromatic ring-cleaving dioxygenase [Sphingomonas sp. PAMC 26617].
WP_022967640.1 <-HTH+PBP2||?->PCAD*-> 274 bacteria>proteobacteria>gammaproteobacteria Pseudomonas caeni aromatic ring-cleaving dioxygenase [Pseudomonas caeni].
WP_021232841.1 <-HTH+PBP2||?->PCAD*-> 262 bacteria>proteobacteria>alphaproteobacteria Novosphingobium lindaniclasticum hypothetical protein [Novosphingobium lindaniclasticum].
WP_009398338.1 <-PCAD* 243 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida extradiol ring-cleavage dioxygenase class III protein subunit B [Pseudomonas putida].
WP_021025459.1 <-HTH+PBP2||PCAD*-> 283 bacteria>proteobacteria>betaproteobacteria Comamonas sp. B-9 aromatic ring-cleaving dioxygenase [Comamonas sp. B-9].
YP_004866947.1 <-PCAD* 274 bacteria>proteobacteria>alphaproteobacteria Gluconacetobacter xylinus NBRC 3288 aromatic ring-opening dioxygenase catalytic subunit [Gluconacetobacter xylinus NBRC 3288].
WP_017157584.1 <-HTH+PBP2||PCAD*-> 275 bacteria>proteobacteria>gammaproteobacteria Xanthomonas axonopodis catalytic LigB subunit of aromatic ring-opening dioxygenase [Xanthomonas axonopodis].
WP_017159569.1 <-PCAD*||HTH+PBP2-> 275 bacteria>proteobacteria>gammaproteobacteria Xanthomonas axonopodis catalytic LigB subunit of aromatic ring-opening dioxygenase [Xanthomonas axonopodis].
WP_022971733.1 <-HTH+PBP2||PCAD*-> 276 bacteria>proteobacteria>gammaproteobacteria Xanthomonas sp. M97 catalytic LigB subunit of aromatic ring-opening dioxygenase [Xanthomonas sp. M97].
YP_419588.1 <-HTH+PBP2||PCAD*-> 255 bacteria>proteobacteria>alphaproteobacteria Magnetospirillum magneticum AMB-1 hypothetical protein amb0225 [Magnetospirillum magneticum AMB-1].
WP_021208191.1 <-HTH+PBP2||PCAD*-> 276 bacteria>proteobacteria>gammaproteobacteria Pseudomonas stutzeri aromatic ring-cleaving dioxygenase [Pseudomonas stutzeri].
WP_009570039.1 <-HTH+PBP2||PCAD*-> 272 bacteria>proteobacteria>alphaproteobacteria Celeribacter baekdonensis aromatic ring-cleaving dioxygenase [Celeribacter baekdonensis].
WP_009801602.1 <-HTH+PBP2||PCAD*-> 259 bacteria>proteobacteria>alphaproteobacteria Oceanicaulis sp. HTCC2633 hypothetical protein [Oceanicaulis sp. HTCC2633].
WP_003040288.1 <-HTH+PBP2||?->?->PCAD*-> 260 bacteria>proteobacteria>alphaproteobacteria Sphingopyxis sp. MC1 extradiol ring-cleavage dioxygenase [Sphingopyxis sp. MC1].
WP_019827448.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. CF149 putative aromatic ring-opening dioxygenase [Pseudomonas sp. CF149].
ETT26840.1 <-HTH<-?||PCAD*-> 258 bacteria>actinobacteria Rhodococcus rhodochrous ATCC 21198 Extradiol ring-cleavage dioxygenase class III protein subunit B [Rhodococcus rhodochrous ATCC 21198].
WP_010595757.1 PCAD*-> 280 bacteria>actinobacteria Rhodococcus MULTISPECIES: extradiol ring-cleavage dioxygenase class iii protein subunit b [Rhodococcus].
WP_003934513.1 PCAD*-> 280 bacteria>actinobacteria Rhodococcus ruber extradiol ring-cleavage dioxygenase class iii protein subunit b [Rhodococcus ruber].
WP_010595273.1 <-HTH<-?||PCAD*-> 255 bacteria>actinobacteria Rhodococcus MULTISPECIES: extradiol ring-cleavage dioxygenase [Rhodococcus].
WP_020510442.1 <-HTH<-?<-?<-?||PCAD*-> 253 bacteria>actinobacteria Actinoplanes globisporus extradiol ring-cleavage dioxygenase [Actinoplanes globisporus].
WP_010324904.1 <-HTH<-PCAD*<-?||?-><-?||HTH+PBP2-> 267 bacteria>proteobacteria>gammaproteobacteria Marinobacterium stanieri aromatic ring-cleaving dioxygenase [Marinobacterium stanieri].
WP_016985488.1 <-HTH<-?<-?||?-><-?||PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas fluorescens].
YP_007564064.1 <-HTH<-PCAD* 273 bacteria>actinobacteria Ilumatobacter coccineus YM16-304 extradiol dioxygenase [Ilumatobacter coccineus YM16-304].
WP_005316392.1 <-HTH||PCAD*-> 265 bacteria>actinobacteria Streptomyces pristinaespiralis extradiol ring-cleavage dioxygenase [Streptomyces pristinaespiralis].
WP_010470281.1 <-HTH||PCAD*-> 260 bacteria>actinobacteria Streptomyces somaliensis extradiol ring-cleavage dioxygenase [Streptomyces somaliensis].
YP_004924619.1 <-HTH||PCAD*-> 260 bacteria>actinobacteria Streptomyces flavogriseus ATCC 33331 extradiol ring-cleavage dioxygenase class III protein subunit B [Streptomyces flavogriseus ATCC 33331].
YP_005529432.1 <-HTH||?->?->?->PCAD*-> 292 bacteria>actinobacteria Amycolatopsis mediterranei S699 extradiol ring-cleavage dioxygenase class III protein subunit B [Amycolatopsis mediterranei S699].
WP_023549851.1 <-HTH||PCAD*-> 267 bacteria>actinobacteria Streptomyces roseochromogenes extradiol ring-cleavage dioxygenase [Streptomyces roseochromogenes].
WP_016825841.1 <-HTH||PCAD*-> 253 bacteria>actinobacteria Streptomyces viridosporus extradiol ring-cleavage dioxygenase [Streptomyces viridosporus].
WP_004986841.1 <-HTH||PCAD*-> 253 bacteria>actinobacteria Streptomyces ghanaensis extradiol ring-cleavage dioxygenase [Streptomyces ghanaensis].
WP_017241067.1 <-HTH||PCAD*-> 265 bacteria>actinobacteria Streptomyces sp. SS extradiol ring-cleavage dioxygenase [Streptomyces sp. SS].
WP_017278332.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas syringae].
WP_004930252.1 <-HTH||PCAD*-> 253 bacteria>actinobacteria Streptomyces griseoflavus extradiol ring-cleavage dioxygenase [Streptomyces griseoflavus].
WP_006381213.1 <-HTH||PCAD*-> 263 bacteria>actinobacteria Streptomyces turgidiscabies catalytic LigB subunit of aromatic ring-opening dioxygenase [Streptomyces turgidiscabies].
WP_019066518.1 <-HTH||PCAD*-> 266 bacteria>actinobacteria Streptomyces sp. R1-NS-10 extradiol ring-cleavage dioxygenase [Streptomyces sp. R1-NS-10].
WP_005260340.1 <-HTH||PCAD*-> 259 bacteria>actinobacteria Rhodococcus opacus extradiol ring-cleavage dioxygenase [Rhodococcus opacus].
WP_016880081.1 <-HTH||PCAD*-> 269 bacteria>actinobacteria Rhodococcus sp. DK17 extradiol ring-cleavage dioxygenase [Rhodococcus sp. DK17].
YP_001825786.1 <-HTH||PCAD*-> 253 bacteria>actinobacteria Streptomyces griseus subsp. griseus NBRC 13350 hypothetical protein SGR_4274 [Streptomyces griseus subsp. griseus NBRC 13350].
WP_019985979.1 <-HTH||PCAD*-> 266 bacteria>actinobacteria Streptomyces sp. Amel2xE9 extradiol ring-cleavage dioxygenase [Streptomyces sp. Amel2xE9].
WP_020137742.1 <-HTH||PCAD*-> 263 bacteria>actinobacteria Streptomyces sp. 351MFTsu5.1 extradiol ring-cleavage dioxygenase [Streptomyces sp. 351MFTsu5.1].
WP_005564099.1 <-HTH||PCAD*-> 259 bacteria>actinobacteria Rhodococcus wratislaviensis hypothetical protein [Rhodococcus wratislaviensis].
WP_007492993.1 <-HTH||PCAD*-> 267 bacteria>actinobacteria Streptomyces zinciresistens extradiol ring-cleavage dioxygenase [Streptomyces zinciresistens].
YP_004811122.1 <-HTH||PCAD*-> 260 bacteria>actinobacteria Streptomyces violaceusniger Tu 4113 extradiol ring-cleavage dioxygenase class III protein subunit B [Streptomyces violaceusniger Tu 4113].
WP_010071095.1 <-HTH||PCAD*-> 260 bacteria>actinobacteria Streptomyces MULTISPECIES: extradiol ring-cleavage dioxygenase [Streptomyces].
WP_018566830.1 <-HTH||PCAD*-> 255 bacteria>actinobacteria Streptomyces sp. PsTaAH-124 extradiol ring-cleavage dioxygenase [Streptomyces sp. PsTaAH-124].
YP_004964719.1 <-HTH||PCAD*-> 267 bacteria>actinobacteria Streptomyces bingchenggensis BCW-1 hypothetical protein SBI_06468 [Streptomyces bingchenggensis BCW-1].
WP_007531347.1 <-HTH||PCAD*-> 262 bacteria>actinobacteria Rhodococcus triatomae hypothetical protein [Rhodococcus triatomae].
WP_017624662.1 <-HTH||PCAD*-> 303 bacteria>actinobacteria Nocardiopsis chromatogenes extradiol ring-cleavage dioxygenase [Nocardiopsis chromatogenes].
WP_007388797.1 <-HTH||PCAD*-> 262 bacteria>actinobacteria Streptomyces coelicoflavus extradiol ring-cleavage dioxygenase [Streptomyces coelicoflavus].
WP_016696038.1 <-HTH||PCAD*-> 262 bacteria>actinobacteria Rhodococcus rhodochrous extradiol ring-cleavage dioxygenase [Rhodococcus rhodochrous].
YP_003200155.1 <-HTH||PCAD*-> 266 bacteria>actinobacteria Nakamurella multipartita DSM 44233 extradiol ring-cleavage dioxygenase class III protein subunit B [Nakamurella multipartita DSM 44233].
WP_023541029.1 <-HTH||PCAD*-> 260 bacteria>actinobacteria Streptomyces niveus extradiol ring-cleavage dioxygenase [Streptomyces niveus].
YP_003298318.1 <-HTH||PCAD*-> 259 bacteria>actinobacteria Thermomonospora curvata DSM 43183 extradiol ring-cleavage dioxygenase class III protein subunit B [Thermomonospora curvata DSM 43183].
WP_018551879.1 <-HTH||PCAD*-> 259 bacteria>actinobacteria Streptomyces sp. ATexAB-D23 extradiol ring-cleavage dioxygenase [Streptomyces sp. ATexAB-D23].
WP_006706061.1 <-HTH||PCAD*-> 266 bacteria>actinobacteria Streptomyces tsukubaensis extradiol ring-cleavage dioxygenase [Streptomyces tsukubaensis].
WP_019057438.1 <-HTH||PCAD*-> 270 bacteria>actinobacteria Streptomyces prunicolor extradiol ring-cleavage dioxygenase [Streptomyces prunicolor].
WP_006334514.1 <-HTH||PCAD*-> 267 bacteria>actinobacteria Gordonia rhizosphera putative oxidoreductase [Gordonia rhizosphera].
WP_007452543.1 <-HTH||PCAD*-> 265 bacteria>actinobacteria Streptomyces sp. W007 extradiol ring-cleavage dioxygenase [Streptomyces sp. W007].
WP_018889733.1 <-HTH||PCAD*-> 251 bacteria>actinobacteria Streptomyces sp. CNT302 extradiol ring-cleavage dioxygenase [Streptomyces sp. CNT302].
WP_003950211.1 <-HTH||PCAD*-> 253 bacteria>actinobacteria Streptomyces albus extradiol ring-cleavage dioxygenase [Streptomyces albus].
WP_010350092.1 <-HTH||PCAD*-> 260 bacteria>actinobacteria Streptomyces acidiscabies extradiol ring-cleavage dioxygenase [Streptomyces acidiscabies].
WP_019634223.1 <-HTH||PCAD*-> 250 bacteria>actinobacteria Actinomadura atramentaria hypothetical protein [Actinomadura atramentaria].
EPH42035.1 <-HTH||?->PCAD*-> 247 bacteria>actinobacteria Streptomyces aurantiacus JA 4570 putative 4,5-DOPA dioxygenase extradiol-like protein [Streptomyces aurantiacus JA 4570].
WP_023588156.1 <-HTH||PCAD*-> 262 bacteria>actinobacteria Streptomyces violaceusniger extradiol ring-cleavage dioxygenase [Streptomyces violaceusniger].
WP_017945680.1 <-HTH||PCAD*-> 269 bacteria>actinobacteria Streptomyces sp. CNS615 extradiol ring-cleavage dioxygenase [Streptomyces sp. CNS615].
WP_005512860.1 <-HTH||PCAD*-> 258 bacteria>actinobacteria Rhodococcus equi extradiol ring-cleavage dioxygenase [Rhodococcus equi].
WP_008357675.1 <-HTH||PCAD*-> 303 bacteria>actinobacteria Nocardioidaceae bacterium Broad-1 extradiol ring-cleavage dioxygenase [Nocardioidaceae bacterium Broad-1].
YP_004903628.1 <-HTH||PCAD*->?-><-NAD_binding_10 260 bacteria>actinobacteria Kitasatospora setae KM-6054 hypothetical protein KSE_18470 [Kitasatospora setae KM-6054].
WP_007825657.1 <-HTH||PCAD*-> 254 bacteria>actinobacteria Streptomyces MULTISPECIES: extradiol ring-cleavage dioxygenase [Streptomyces].
WP_019932674.1 <-HTH||?->PCAD*-> 254 bacteria>actinobacteria Nocardia sp. BMG111209 extradiol ring-cleavage dioxygenase [Nocardia sp. BMG111209].
WP_020543540.1 <-HTH||PCAD*-> 308 bacteria>actinobacteria Nonomuraea coxensis extradiol ring-cleavage dioxygenase [Nonomuraea coxensis].
WP_008250407.1 <-HTH||?->?->PCAD*-> 270 bacteria>proteobacteria>gammaproteobacteria gamma proteobacterium BDW918 extradiol ring-cleavage dioxygenase [gamma proteobacterium BDW918].
WP_018079076.1 <-HTH||SP+HlyD->ACR_tran_TM->SP+OEP+OEP_tolC->PCAD*-> 274 bacteria>proteobacteria>betaproteobacteria Thiobacillus denitrificans hypothetical protein [Thiobacillus denitrificans].
WP_018896033.1 <-HTH||PCAD*-> 260 bacteria>actinobacteria Streptomyces sp. CNY228 extradiol ring-cleavage dioxygenase [Streptomyces sp. CNY228].
YP_007523567.1 <-HTH||PCAD*-> 261 bacteria>actinobacteria Streptomyces davawensis JCM 4913 oxidoreductase [Streptomyces davawensis JCM 4913].
WP_004000480.1 <-HTH||PCAD*-> 261 bacteria>actinobacteria Streptomyces viridochromogenes putative Oxidoreductase [Streptomyces viridochromogenes].
WP_004956097.1 <-HTH||PCAD*-> 270 bacteria>actinobacteria Streptomyces mobaraensis hypothetical protein [Streptomyces mobaraensis].
WP_018559909.1 <-HTH||?->PCAD*-> 255 bacteria>actinobacteria Streptomyces sp. BoleA5 extradiol ring-cleavage dioxygenase [Streptomyces sp. BoleA5].
WP_003944012.1 <-HTH||PCAD*-> 260 bacteria>actinobacteria Rhodococcus MULTISPECIES: extradiol ring-cleavage dioxygenase [Rhodococcus].
WP_003968468.1 <-HTH||PCAD*-> 260 bacteria>actinobacteria Streptomyces griseus extradiol ring-cleavage dioxygenase [Streptomyces griseus].
WP_019524159.1 <-HTH||PCAD*-> 261 bacteria>actinobacteria Streptomyces sp. FxanaD5 extradiol ring-cleavage dioxygenase [Streptomyces sp. FxanaD5].
WP_006131140.1 <-HTH||PCAD*-> 261 bacteria>actinobacteria Streptomyces gancidicus oxidoreductase [Streptomyces gancidicus].
WP_008747330.1 <-HTH||PCAD*-> 254 bacteria>actinobacteria Streptomyces sp. SPB74 extradiol ring-cleavage dioxygenase [Streptomyces sp. SPB74].
WP_010693690.1 <-HTH||PCAD*-> 260 bacteria>actinobacteria Saccharopolyspora spinosa extradiol ring-cleavage dioxygenase [Saccharopolyspora spinosa].
WP_020272456.1 <-HTH||PCAD*-> 261 bacteria>actinobacteria Streptomyces afghaniensis putative 4,5-DOPA dioxygenase extradiol-like protein [Streptomyces afghaniensis].
WP_017488521.1 <-HTH||PCAD*-> 301 bacteria>actinobacteria Micrococcus luteus hypothetical protein [Micrococcus luteus].
WP_010263073.1 <-PCAD*||HTH-> 254 bacteria>actinobacteria Streptomyces sp. SA3_actG extradiol ring-cleavage dioxygenase [Streptomyces sp. SA3_actG].
YP_003149158.1 <-PCAD* 260 bacteria>actinobacteria Kytococcus sedentarius DSM 20547 hypothetical protein Ksed_13640 [Kytococcus sedentarius DSM 20547].
WP_004681300.1 <-PCAD* 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter MULTISPECIES: hypothetical protein [Acinetobacter].
WP_005802908.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter calcoaceticus/baumannii complex MULTISPECIES: conserved hypothetical protein [Acinetobacter calcoaceticus/baumannii complex].
YP_004405899.1 <-PCAD*<-?<-HTH 288 bacteria>actinobacteria Verrucosispora maris AB-18-032 extradiol ring-cleavage dioxygenase class iii protein subunit b [Verrucosispora maris AB-18-032].
WP_021813302.1 <-PCAD* 300 bacteria>proteobacteria>gammaproteobacteria Psychrobacter aquaticus putative cytoplasmic protein [Psychrobacter aquaticus].
CCH72342.1 <-PCAD* 260 bacteria>actinobacteria Tetrasphaera australiensis Ben110 conserved hypothetical protein [Tetrasphaera australiensis Ben110].
WP_004670477.1 <-PCAD* 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. CIP-A165 hypothetical protein [Acinetobacter sp. CIP-A165].
WP_022989360.1 <-PCAD* 276 bacteria>proteobacteria>gammaproteobacteria Marinobacter sp. ES-1 hypothetical protein [Marinobacter sp. ES-1].
WP_022946204.1 <-PCAD* 272 bacteria>proteobacteria>gammaproteobacteria Pseudoalteromonas ruthenica extradiol ring-cleavage dioxygenase [Pseudoalteromonas ruthenica].
WP_019017304.1 <-PCAD* 272 bacteria>proteobacteria>gammaproteobacteria Halomonas lutea hypothetical protein [Halomonas lutea].
YP_001905257.1 <-PCAD*||HTH+PBP2-> 272 bacteria>proteobacteria>gammaproteobacteria Xanthomonas campestris pv. campestris str. B100 aromatic ring-opening dioxygenase [Xanthomonas campestris pv. campestris str. B100].
YP_607249.1 <-PCAD* 250 bacteria>proteobacteria>gammaproteobacteria Pseudomonas entomophila L48 aromatic ring-opening dioxygenase [Pseudomonas entomophila L48].
NP_639012.1 <-PCAD*||HTH+PBP2-> 272 bacteria>proteobacteria>gammaproteobacteria Xanthomonas campestris pv. campestris str. ATCC 33913 hypothetical protein XCC3666 [Xanthomonas campestris pv. campestris str. ATCC 33913].
YP_001084062.1 <-PCAD* 214 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii ATCC 17978 hypothetical protein A1S_1028 [Acinetobacter baumannii ATCC 17978].
WP_003891370.1 <-PCAD* 257 bacteria>actinobacteria Mycobacterium smegmatis putative dioxygenase [Mycobacterium smegmatis].
WP_008301951.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. HA hypothetical protein [Acinetobacter sp. HA].
WP_009386606.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii aromatic ring-opening dioxygenase, catalytic subunit LigB [Acinetobacter baumannii].
WP_010112477.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. P8-3-8 hypothetical protein [Acinetobacter sp. P8-3-8].
WP_016326460.1 <-PCAD*||HTH-> 261 bacteria>actinobacteria Streptomyces lividans putative cytoplasmic protein [Streptomyces lividans].
WP_010326300.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter lwoffii hypothetical protein [Acinetobacter lwoffii].
WP_010035437.1 <-PCAD*||HTH-> 261 bacteria>actinobacteria Streptomyces chartreusis extradiol ring-cleavage dioxygenase [Streptomyces chartreusis].
WP_004652148.1 <-PCAD* 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. NIPH 809 hypothetical protein [Acinetobacter sp. NIPH 809].
YP_004928808.1 <-PCAD* 272 bacteria>proteobacteria>gammaproteobacteria Pseudoxanthomonas spadix BD-a59 hypothetical protein DSC_00570 [Pseudoxanthomonas spadix BD-a59].
WP_004638408.1 <-PCAD* 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter haemolyticus extradiol-type ring-opening dioxygenase [Acinetobacter haemolyticus].
YP_004853146.1 <-PCAD*||HTH+PBP2-> 272 bacteria>proteobacteria>gammaproteobacteria Xanthomonas axonopodis pv. citrumelo F1 hypothetical protein XACM_3603 [Xanthomonas axonopodis pv. citrumelo F1].
YP_045816.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. ADP1 hypothetical protein ACIAD1112 [Acinetobacter sp. ADP1].
WP_004759251.1 <-PCAD* 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. CIP 102129 hypothetical protein [Acinetobacter sp. CIP 102129].
WP_005485981.1 <-PCAD*||HTH-> 261 bacteria>actinobacteria Streptomyces bottropensis oxidoreductase [Streptomyces bottropensis].
YP_003098219.1 <-PCAD* 254 bacteria>actinobacteria Actinosynnema mirum DSM 43827 Extradiol ring-cleavage dioxygenase class III protein subunit B [Actinosynnema mirum DSM 43827].
YP_007034655.1 <-PCAD* 251 bacteria>actinobacteria Saccharothrix espanaensis DSM 44229 putative sensor with HAMP domain [Saccharothrix espanaensis DSM 44229].
GAF59754.1 <-PCAD* 253 bacteria>proteobacteria>gammaproteobacteria Psychrobacter sp. JCM 18902 putative cytoplasmic protein [Psychrobacter sp. JCM 18902].
WP_008949453.1 <-PCAD*||HTH+PBP2-> 274 bacteria>proteobacteria>gammaproteobacteria Alishewanella jeotgali aromatic ring-cleaving dioxygenase [Alishewanella jeotgali].
WP_004717246.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter guillouiae hypothetical protein [Acinetobacter guillouiae].
YP_001555390.1 <-PCAD*<-?||HTH+PBP2-> 271 bacteria>proteobacteria>gammaproteobacteria Shewanella baltica OS195 extradiol ring-cleavage dioxygenase class III protein subunit B [Shewanella baltica OS195].
YP_001367036.1 <-PCAD*<-?||HTH+PBP2-> 271 bacteria>proteobacteria>gammaproteobacteria Shewanella baltica OS185 extradiol ring-cleavage dioxygenase class III protein subunit B [Shewanella baltica OS185].
WP_004912485.1 <-PCAD* 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter junii hypothetical protein [Acinetobacter junii].
YP_006038146.1 <-PCAD*<-?||HTH+PBP2-> 271 bacteria>proteobacteria>gammaproteobacteria Shewanella baltica OS117 extradiol ring-cleavage dioxygenase class III protein subunit B [Shewanella baltica OS117].
WP_005338256.1 <-PCAD* 254 bacteria>proteobacteria>gammaproteobacteria Aeromonas veronii extradiol ring-cleavage dioxygenase [Aeromonas veronii].
YP_008790445.1 <-PCAD*||HTH-> 260 bacteria>actinobacteria Streptomyces rapamycinicus NRRL 5491 extradiol ring-cleavage dioxygenase [Streptomyces rapamycinicus NRRL 5491].
WP_018333239.1 <-PCAD* 287 bacteria>actinobacteria Actinomycetospora chiangmaiensis extradiol ring-cleavage dioxygenase III subunit B [Actinomycetospora chiangmaiensis].
WP_005347475.1 <-PCAD* 254 bacteria>proteobacteria>gammaproteobacteria Aeromonas veronii extradiol ring-cleavage dioxygenase [Aeromonas veronii].
WP_007077979.1 <-PCAD* 267 bacteria>actinobacteria Aeromicrobium marinum extradiol ring-cleavage dioxygenase III subunit B [Aeromicrobium marinum].
EXE70645.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 144107 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Acinetobacter baumannii 144107].
WP_005247498.1 <-PCAD*||HTH-> 259 bacteria>actinobacteria Rhodococcus opacus extradiol ring-cleavage dioxygenase [Rhodococcus opacus].
WP_001786853.1 <-PCAD* 152 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica hypothetical protein, partial [Salmonella enterica].
WP_019877151.1 <-PCAD* 292 bacteria>actinobacteria Sporichthya polymorpha hypothetical protein [Sporichthya polymorpha].
YP_004393522.1 <-PCAD* 254 bacteria>proteobacteria>gammaproteobacteria Aeromonas veronii B565 extradiol ring-cleavage dioxygenase, class III enzyme subunit B [Aeromonas veronii B565].
YP_003917971.1 <-PCAD* 265 bacteria>actinobacteria Arthrobacter arilaitensis Re117 aromatic ring-opening dioxygenase catalytic subunit [Arthrobacter arilaitensis Re117].
WP_006435902.1 <-PCAD* 286 bacteria>actinobacteria Gordonia amicalis putative extradiol dioxygenase [Gordonia amicalis].
YP_046864.1 <-PCAD* 274 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. ADP1 hypothetical protein ACIAD2249 [Acinetobacter sp. ADP1].
YP_007860008.1 <-PCAD*||HTH-> 260 bacteria>actinobacteria Streptomyces sp. PAMC26508 putative cytoplasmic protein [Streptomyces sp. PAMC26508].
YP_006452165.1 <-PCAD* 288 bacteria>actinobacteria Mycobacterium chubuense NBB4 hypothetical protein Mycch_1695 [Mycobacterium chubuense NBB4].
WP_003935796.1 <-PCAD*||?->HTH-> 255 bacteria>actinobacteria Rhodococcus ruber hypothetical protein [Rhodococcus ruber].
WP_004888192.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter calcoaceticus/baumannii complex MULTISPECIES: hypothetical protein [Acinetobacter calcoaceticus/baumannii complex].
WP_021230510.1 <-PCAD* 254 bacteria>proteobacteria>gammaproteobacteria Aeromonas veronii extradiol ring-cleavage dioxygenase [Aeromonas veronii].
WP_004893595.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter MULTISPECIES: hypothetical protein [Acinetobacter].
WP_018471691.1 <-PCAD*||HTH-> 260 bacteria>actinobacteria Streptomyces sp. LaPpAH-202 extradiol ring-cleavage dioxygenase [Streptomyces sp. LaPpAH-202].
WP_020131922.1 <-PCAD*||HTH-> 269 bacteria>actinobacteria Streptomyces sp. 303MFCol5.2 extradiol ring-cleavage dioxygenase [Streptomyces sp. 303MFCol5.2].
WP_004989780.1 <-PCAD* 274 bacteria>proteobacteria>gammaproteobacteria Acinetobacter ursingii aromatic ring-cleaving dioxygenase [Acinetobacter ursingii].
WP_023632094.1 <-PCAD* 201 bacteria>proteobacteria>gammaproteobacteria Pseudomonas mosselii catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas mosselii].
YP_004647492.1 <-PCAD* 199 bacteria>proteobacteria>gammaproteobacteria Francisella sp. TX077308 cytoplasmic protein, partial [Francisella sp. TX077308].
EXB04236.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 1295743 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Acinetobacter baumannii 1295743].
YP_884461.1 <-PCAD* 274 bacteria>actinobacteria Mycobacterium smegmatis str. MC2 155 extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Mycobacterium smegmatis str. MC2 155].
WP_004998434.1 <-PCAD* 274 bacteria>proteobacteria>gammaproteobacteria Acinetobacter ursingii hypothetical protein [Acinetobacter ursingii].
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WP_005033814.1 <-PCAD* 288 bacteria>proteobacteria>gammaproteobacteria Acinetobacter bereziniae aromatic ring-cleaving dioxygenase [Acinetobacter bereziniae].
WP_019326511.1 <-PCAD*||HTH-> 261 bacteria>actinobacteria Streptomyces sp. TOR3209 extradiol ring-cleavage dioxygenase [Streptomyces sp. TOR3209].
YP_637941.1 <-PCAD* 282 bacteria>actinobacteria Mycobacterium sp. MCS extradiol ring-cleavage dioxygenase III subunit B [Mycobacterium sp. MCS].
WP_019972711.1 <-PCAD* 254 bacteria>actinobacteria Mycobacterium sp. 141 extradiol ring-cleavage dioxygenase III subunit B [Mycobacterium sp. 141].
WP_008956841.1 <-PCAD* 270 bacteria>proteobacteria>gammaproteobacteria Halomonas sp. HAL1 extradiol ring-cleavage dioxygenase [Halomonas sp. HAL1].
YP_006293207.1 <-PCAD* 270 bacteria>proteobacteria>gammaproteobacteria Methylophaga frappieri hypothetical protein Q7C_1370 [Methylophaga frappieri].
WP_022910107.1 <-PCAD* 268 bacteria>actinobacteria Aestuariimicrobium kwangyangense extradiol ring-cleavage dioxygenase [Aestuariimicrobium kwangyangense].
WP_005406767.1 <-PCAD* 270 bacteria>proteobacteria>gammaproteobacteria Acinetobacter radioresistens aromatic ring-opening dioxygenase, catalytic subunit LigB [Acinetobacter radioresistens].
YP_002766805.1 <-PCAD*||HTH-> 255 bacteria>actinobacteria Rhodococcus erythropolis PR4 conserved hypothetical protein [Rhodococcus erythropolis PR4].
WP_010196490.1 <-PCAD* 300 bacteria>proteobacteria>gammaproteobacteria Psychrobacter sp. PAMC 21119 extradiol ring-cleavage dioxygenase [Psychrobacter sp. PAMC 21119].
GAF34006.1 <-PCAD*<-?||HTH-> 267 bacteria>actinobacteria Nocardia seriolae N-2927 extradiol ring-cleavage dioxygenase III subunit B [Nocardia seriolae N-2927].
WP_003847080.1 <-PCAD*||HTH-> 289 bacteria>actinobacteria Corynebacterium ammoniagenes extradiol ring-cleavage dioxygenase [Corynebacterium ammoniagenes].
EPA97660.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. G5(2012) hypothetical protein PG5_18470 [Pseudomonas sp. G5(2012)].
YP_001845649.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii ACICU hypothetical protein ACICU_00990 [Acinetobacter baumannii ACICU].
YP_006267819.1 <-PCAD*||HTH-> 289 bacteria>actinobacteria Actinoplanes sp. SE50/110 4,5-DOPA dioxygenase extradiol-like protein [Actinoplanes sp. SE50/110].
WP_006370882.1 <-PCAD* 262 bacteria>actinobacteria Gordonia polyisoprenivorans extradiol ring-cleavage dioxygenase [Gordonia polyisoprenivorans].
EXA66261.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 348935 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Acinetobacter baumannii 348935].
YP_008371310.1 <-PCAD* 247 bacteria>actinobacteria Corynebacterium maris DSM 45190 extradiol ring-cleavage dioxygenase class III protein subunit B [Corynebacterium maris DSM 45190].
WP_004824954.1 <-PCAD* 288 bacteria>proteobacteria>gammaproteobacteria Acinetobacter bereziniae hypothetical protein [Acinetobacter bereziniae].
WP_004996395.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter ursingii hypothetical protein [Acinetobacter ursingii].
WP_018684285.1 <-PCAD* 262 bacteria>actinobacteria Actinokineospora enzanensis hypothetical protein [Actinokineospora enzanensis].
WP_008408846.1 <-PCAD* 260 bacteria>actinobacteria Streptomyces sp. SM8 extradiol ring-cleavage dioxygenase [Streptomyces sp. SM8].
WP_003172737.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens aromatic ring-opening dioxygenase [Pseudomonas fluorescens].
AHI18616.1 <-PCAD*||HTH-> 289 bacteria>actinobacteria Corynebacterium casei LMG S-19264 4,5-DOPA dioxygenase extradiol-like protein [Corynebacterium casei LMG S-19264].
WP_010633349.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Aeromonas dhakensis extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Aeromonas dhakensis].
WP_006822315.1 <-PCAD*||HTH-> 289 bacteria>actinobacteria Corynebacterium casei extradiol ring-cleavage dioxygenase [Corynebacterium casei].
WP_010673544.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Aeromonas caviae extradiol ring-cleavage dioxygenase [Aeromonas caviae].
WP_004956311.1 <-PCAD* 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter junii hypothetical protein [Acinetobacter junii].
WP_005195557.1 <-PCAD* 248 bacteria>actinobacteria Gordonia rubripertincta extradiol ring-cleavage dioxygenase, partial [Gordonia rubripertincta].
EWS77118.1 <-PCAD* 270 bacteria>proteobacteria>gammaproteobacteria Xylella fastidiosa PLS229 aromatic ring-cleaving dioxygenase [Xylella fastidiosa PLS229].
WP_006554064.1 <-PCAD*||HTH-> 262 bacteria>actinobacteria Rhodococcus pyridinivorans extradiol ring-cleavage dioxygenase [Rhodococcus pyridinivorans].
WP_003953839.1 <-PCAD*||HTH-> 293 bacteria>actinobacteria Streptomyces clavuligerus extradiol ring-cleavage dioxygenase [Streptomyces clavuligerus].
WP_006214033.1 <-PCAD*||HTH-> 296 bacteria>actinobacteria Kocuria palustris Putative cytoplasmic protein [Kocuria palustris].
WP_003990887.1 <-PCAD*||HTH-> 253 bacteria>actinobacteria Streptomyces viridochromogenes extradiol ring-cleavage dioxygenase [Streptomyces viridochromogenes].
AHL33029.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas brassicacearum aromatic ring-opening dioxygenase LigB [Pseudomonas brassicacearum].
WP_019748662.1 <-PCAD*||HTH-> 260 bacteria>actinobacteria Rhodococcus MULTISPECIES: extradiol ring-cleavage dioxygenase [Rhodococcus].
YP_004994579.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter calcoaceticus PHEA-2 hypothetical protein BDGL_000311 [Acinetobacter calcoaceticus PHEA-2].
WP_006238496.1 <-PCAD* 257 bacteria>actinobacteria Saccharomonospora xinjiangensis extradiol ring-cleavage dioxygenase [Saccharomonospora xinjiangensis].
WP_010553626.1 <-PCAD* 269 bacteria>proteobacteria>gammaproteobacteria Pseudoalteromonas arctica extradiol ring-cleavage dioxygenase [Pseudoalteromonas arctica].
WP_005081933.1 <-PCAD* 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter haemolyticus hypothetical protein [Acinetobacter haemolyticus].
WP_000422995.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii catalytic LigB subunit of aromatic ring-opening dioxygenase [Acinetobacter baumannii].
WP_018295494.1 <-PCAD* 257 bacteria>actinobacteria Corynebacterium lubricantis hypothetical protein [Corynebacterium lubricantis].
WP_005303395.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. NIPH 542 hypothetical protein [Acinetobacter sp. NIPH 542].
WP_000422996.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii catalytic LigB subunit of aromatic ring-opening dioxygenase [Acinetobacter baumannii].
WP_008100247.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM84 hypothetical protein [Pseudomonas sp. GM84].
WP_007931435.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM17 hypothetical protein [Pseudomonas sp. GM17].
WP_019887128.1 <-PCAD*||HTH-> 257 bacteria>actinobacteria Streptomyces purpureus extradiol ring-cleavage dioxygenase [Streptomyces purpureus].
YP_008735061.1 <-PCAD* 292 bacteria>actinobacteria Actinoplanes friuliensis DSM 7358 Extradiol ring-cleavage dioxygenase class III protein subunit B [Actinoplanes friuliensis DSM 7358].
YP_579699.1 <-PCAD* 313 bacteria>proteobacteria>gammaproteobacteria Psychrobacter cryohalolentis K5 extradiol ring-cleavage dioxygenase III subunit B [Psychrobacter cryohalolentis K5].
WP_020648046.1 <-PCAD* 260 bacteria>proteobacteria>gammaproteobacteria Singularimonas variicoloris hypothetical protein [Singularimonas variicoloris].
WP_007644398.1 <-PCAD* 269 bacteria>proteobacteria>gammaproteobacteria Cellvibrio sp. BR extradiol ring-cleavage dioxygenase [Cellvibrio sp. BR].
YP_008453662.1 <-PCAD*||HTH-> 260 bacteria>actinobacteria Rhodococcus erythropolis CCM2595 hypothetical protein O5Y_15465 [Rhodococcus erythropolis CCM2595].
YP_006878604.1 <-PCAD*||HTH-> 262 bacteria>actinobacteria Streptomyces venezuelae ATCC 10712 putative cytoplasmic protein [Streptomyces venezuelae ATCC 10712].
WP_006900490.1 <-PCAD* 262 bacteria>actinobacteria Gordonia paraffinivorans hypothetical protein [Gordonia paraffinivorans].
ETK41041.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens FH5 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas fluorescens FH5].
WP_020329672.1 <-PCAD*||HTH+PBP2-> 269 bacteria>proteobacteria>gammaproteobacteria Vibrio fluvialis putative cytoplasmic protein [Vibrio fluvialis].
WP_007319728.1 <-PCAD* 266 bacteria>actinobacteria Gordonia effusa extradiol ring-cleavage dioxygenase [Gordonia effusa].
WP_005008369.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter bouvetii hypothetical protein [Acinetobacter bouvetii].
YP_008986341.1 <-PCAD*||HTH-> 262 bacteria>actinobacteria Rhodococcus pyridinivorans SB3094 extradiol ring-cleavage dioxygenase [Rhodococcus pyridinivorans SB3094].
YP_007293656.1 <-PCAD* 266 bacteria>actinobacteria Mycobacterium smegmatis JS623 hypothetical protein Mycsm_03993 [Mycobacterium smegmatis JS623].
YP_004007262.1 <-PCAD*||HTH-> 255 bacteria>actinobacteria Rhodococcus equi 103S aromatic ring-opening dioxygenase [Rhodococcus equi 103S].
WP_007264660.1 <-PCAD* 233 bacteria>actinobacteria Streptomyces sp. C extradiol ring-cleavage dioxygenase III subunit B, partial [Streptomyces sp. C].
WP_005145199.1 <-PCAD* 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. ANC 3929 hypothetical protein [Acinetobacter sp. ANC 3929].
WP_020314432.1 <-PCAD* 143 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae hypothetical protein [Pseudomonas syringae].
WP_005019122.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter radioresistens hypothetical protein [Acinetobacter radioresistens].
WP_005198510.1 <-PCAD* 286 bacteria>actinobacteria Gordonia rubripertincta putative oxidoreductase [Gordonia rubripertincta].
YP_005049375.1 <-PCAD*||HTH+PBP2-> 269 bacteria>proteobacteria>gammaproteobacteria Vibrio furnissii NCTC 11218 Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Vibrio furnissii NCTC 11218].
WP_022920330.1 <-PCAD* 269 bacteria>actinobacteria Ornithinimicrobium pekingense extradiol ring-cleavage dioxygenase [Ornithinimicrobium pekingense].
WP_010643138.1 <-PCAD*||HTH-> 260 bacteria>actinobacteria Streptomyces sp. S4 extradiol ring-cleavage dioxygenase [Streptomyces sp. S4].
WP_010064549.1 <-PCAD*||HTH-> 260 bacteria>actinobacteria Streptomyces globisporus hypothetical protein [Streptomyces globisporus].
WP_017136164.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas fluorescens].
WP_017849406.1 <-PCAD* 243 bacteria>proteobacteria>gammaproteobacteria Pseudomonas veronii catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas veronii].
WP_003289719.1 <-PCAD*||HTH+PBP2-> 278 bacteria>proteobacteria>gammaproteobacteria Pseudomonas stutzeri aromatic ring-cleaving dioxygenase [Pseudomonas stutzeri].
WP_017337379.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas fluorescens].
WP_019339129.1 <-PCAD*||HTH+PBP2-> 275 bacteria>proteobacteria>gammaproteobacteria Pseudomonas stutzeri aromatic ring-cleaving dioxygenase [Pseudomonas stutzeri].
WP_010343647.1 <-PCAD*||HTH+PBP2-> 268 bacteria>proteobacteria>gammaproteobacteria Xanthomonas sacchari hypothetical protein [Xanthomonas sacchari].
WP_010831634.1 <-PCAD* 257 bacteria>actinobacteria Nocardioides sp. CF8 extradiol ring-cleavage dioxygenase III subunit [Nocardioides sp. CF8].
WP_017360760.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas mendocina catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas mendocina].
WP_023962940.1 <-PCAD* 260 bacteria>actinobacteria Williamsia sp. D3 extradiol ring-cleavage dioxygenase [Williamsia sp. D3].
NP_824873.1 <-PCAD*||HTH-> 253 bacteria>actinobacteria Streptomyces avermitilis MA-4680 = NBRC 14893 hypothetical protein SAV_3696 [Streptomyces avermitilis MA-4680 = NBRC 14893].
WP_020495932.1 <-PCAD* 258 bacteria>actinobacteria Sciscionella marina hypothetical protein [Sciscionella marina].
WP_000423002.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii catalytic LigB subunit of aromatic ring-opening dioxygenase [Acinetobacter baumannii].
WP_007243641.1 <-PCAD* 261 bacteria>proteobacteria>gammaproteobacteria Haemophilus pittmaniae aromatic ring-cleaving dioxygenase [Haemophilus pittmaniae].
WP_017676750.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas alcaliphila catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas alcaliphila].
WP_005202340.1 <-PCAD* 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter MULTISPECIES: hypothetical protein [Acinetobacter].
WP_017401571.1 <-PCAD* 242 bacteria>proteobacteria>gammaproteobacteria Acinetobacter schindleri catalytic LigB subunit of aromatic ring-opening dioxygenase [Acinetobacter schindleri].
YP_007745522.1 <-PCAD*||HTH-> 260 bacteria>actinobacteria Streptomyces albus J1074 extradiol ring-cleavage dioxygenase III subunit B [Streptomyces albus J1074].
YP_008386949.1 <-PCAD*||HTH-> 262 bacteria>actinobacteria Streptomyces collinus Tu 365 hypothetical protein B446_16610 [Streptomyces collinus Tu 365].
WP_017765719.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Aeromonas MULTISPECIES: extradiol ring-cleavage dioxygenase [Aeromonas].
YP_829719.1 <-PCAD* 267 bacteria>actinobacteria Arthrobacter sp. FB24 extradiol ring-cleavage dioxygenase III subunit B [Arthrobacter sp. FB24].
WP_003189901.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas fluorescens].
WP_018548231.1 <-PCAD*||HTH-> 269 bacteria>actinobacteria Streptomyces sp. LaPpAH-108 extradiol ring-cleavage dioxygenase [Streptomyces sp. LaPpAH-108].
WP_004651358.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. ANC 3994 hypothetical protein [Acinetobacter sp. ANC 3994].
WP_005208315.1 <-PCAD* 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. NIPH 1867 hypothetical protein [Acinetobacter sp. NIPH 1867].
WP_004646334.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter MULTISPECIES: hypothetical protein [Acinetobacter].
WP_005331842.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Aeromonas media extradiol ring-cleavage dioxygenase [Aeromonas media].
WP_007106488.1 <-PCAD*<-?||HTH+PBP2-> 268 bacteria>proteobacteria>gammaproteobacteria Glaciecola polaris 4,5-DOPA dioxygenase extradiol [Glaciecola polaris].
WP_008734113.1 <-PCAD* 268 bacteria>proteobacteria>gammaproteobacteria Alcanivorax pacificus extradiol ring-cleavage dioxygenase class III protein subunit B [Alcanivorax pacificus].
YP_008931495.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. TKP catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas sp. TKP].
ETK19882.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. FH1 putative aromatic ring dioxygenase [Pseudomonas sp. FH1].
WP_000423007.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii catalytic LigB subunit of aromatic ring-opening dioxygenase [Acinetobacter baumannii].
WP_005243310.1 <-PCAD* 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter MULTISPECIES: hypothetical protein [Acinetobacter].
WP_000423008.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii catalytic LigB subunit of aromatic ring-opening dioxygenase [Acinetobacter baumannii].
WP_020121657.1 <-PCAD*||HTH-> 263 bacteria>actinobacteria Streptomyces canus extradiol ring-cleavage dioxygenase [Streptomyces canus].
YP_006822685.1 <-PCAD* 267 bacteria>proteobacteria>gammaproteobacteria Alcanivorax dieselolei B5 extradiol ring-cleavage dioxygenase class III protein subunit B [Alcanivorax dieselolei B5].
YP_007680866.1 <-PCAD* 267 bacteria>proteobacteria>gammaproteobacteria Thalassolituus oleivorans MIL-1 extradiol ring-cleavage dioxygenase III subunit B [Thalassolituus oleivorans MIL-1].
AHK14715.1 <-PCAD* 267 bacteria>proteobacteria>gammaproteobacteria Thalassolituus oleivorans R6-15 extradiol ring-cleavage dioxygenase [Thalassolituus oleivorans R6-15].
WP_005269991.1 <-PCAD* 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. NIPH 1859 hypothetical protein [Acinetobacter sp. NIPH 1859].
YP_007464820.1 <-PCAD* 260 bacteria>actinobacteria Corynebacterium halotolerans YIM 70093 = DSM 44683 extradiol ring-cleavage dioxygenase class III protein subunit B [Corynebacterium halotolerans YIM 70093 = DSM 44683].
YP_006323279.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens A506 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas fluorescens A506].
WP_018625193.1 <-PCAD* 267 bacteria>proteobacteria>gammaproteobacteria Kangiella aquimarina extradiol ring-cleavage dioxygenase [Kangiella aquimarina].
WP_010540157.1 <-PCAD* 263 bacteria>actinobacteria Dietzia alimentaria extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Dietzia alimentaria].
WP_018529912.1 <-PCAD*||HTH-> 263 bacteria>actinobacteria Streptomyces sp. HmicA12 extradiol ring-cleavage dioxygenase [Streptomyces sp. HmicA12].
WP_017938432.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas thermotolerans hypothetical protein [Pseudomonas thermotolerans].
WP_009588844.1 <-PCAD* 193 bacteria>proteobacteria>gammaproteobacteria Xanthomonas translucens putative aromatic ring-opening dioxygenase [Xanthomonas translucens].
YP_007952756.1 <-PCAD* 256 bacteria>actinobacteria Actinoplanes sp. N902-109 hypothetical protein L083_4766 [Actinoplanes sp. N902-109].
YP_003145714.1 <-PCAD* 267 bacteria>proteobacteria>gammaproteobacteria Kangiella koreensis DSM 16069 extradiol ring-cleavage dioxygenase class III protein subunit B [Kangiella koreensis DSM 16069].
WP_005002891.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Nitrococcus mobilis aromatic ring-cleaving dioxygenase [Nitrococcus mobilis].
WP_020796798.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. G5(2012) hypothetical protein [Pseudomonas sp. G5(2012)].
WP_020299700.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. CF161 putative aromatic ring-opening dioxygenase [Pseudomonas sp. CF161].
WP_020669119.1 <-PCAD* 258 bacteria>actinobacteria Amycolatopsis nigrescens extradiol ring-cleavage dioxygenase [Amycolatopsis nigrescens].
YP_008735451.1 <-PCAD* 256 bacteria>actinobacteria Actinoplanes friuliensis DSM 7358 4,5-DOPA dioxygenase extradiol [Actinoplanes friuliensis DSM 7358].
YP_006245820.1 <-PCAD*||HTH-> 263 bacteria>actinobacteria Streptomyces hygroscopicus subsp. jinggangensis 5008 hypothetical protein SHJG_4676 [Streptomyces hygroscopicus subsp. jinggangensis 5008].
WP_019692913.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas fluorescens].
WP_019650554.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. 45MFCol3.1 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas sp. 45MFCol3.1].
WP_017835960.1 <-PCAD* 263 bacteria>actinobacteria Dietzia sp. UCD-THP extradiol ring-cleavage dioxygenase III subunit B [Dietzia sp. UCD-THP].
WP_016436498.1 <-PCAD*||HTH-> 263 bacteria>actinobacteria Streptomyces sp. HGB0020 hypothetical protein [Streptomyces sp. HGB0020].
WP_018603133.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. CFII68 extradiol ring-cleavage dioxygenase III subunit B [Pseudomonas sp. CFII68].
YP_007595535.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii D1279779 hypothetical protein; putative cytoplasmic protein [Acinetobacter baumannii D1279779].
WP_007379071.1 <-PCAD*||HTH+PBP2-> 258 bacteria>proteobacteria>gammaproteobacteria Pseudoalteromonas sp. Bsw20308 4,5-DOPA dioxygenase extradiol-like protein [Pseudoalteromonas sp. Bsw20308].
WP_006143911.1 <-PCAD*||HTH-> 267 bacteria>actinobacteria Streptomyces griseoaurantiacus extradiol ring-cleavage dioxygenase [Streptomyces griseoaurantiacus].
WP_004575937.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida extradiol ring-cleavage dioxygenase III subunit [Pseudomonas putida].
WP_019092872.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas fluorescens].
YP_004097824.1 <-PCAD* 263 bacteria>actinobacteria Intrasporangium calvum DSM 43043 extradiol ring-cleavage dioxygenase class III protein subunit B [Intrasporangium calvum DSM 43043].
WP_007032305.1 <-PCAD* 256 bacteria>actinobacteria Amycolatopsis decaplanina hypothetical protein [Amycolatopsis decaplanina].
WP_016954720.1 <-PCAD* 266 bacteria>proteobacteria>gammaproteobacteria Catenovulum agarivorans hypothetical protein [Catenovulum agarivorans].
WP_022876107.1 <-PCAD* 265 bacteria>actinobacteria Arthrobacter sp. PAO19 extradiol ring-cleavage dioxygenase [Arthrobacter sp. PAO19].
WP_009715586.1 <-PCAD*||HTH-> 256 bacteria>actinobacteria Streptomyces himastatinicus extradiol ring-cleavage dioxygenase [Streptomyces himastatinicus].
WP_017479952.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. PAMC 26793 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas sp. PAMC 26793].
WP_007185509.1 <-PCAD* 266 bacteria>proteobacteria>gammaproteobacteria Hydrocarboniphaga effusa aromatic ring-cleaving dioxygenase [Hydrocarboniphaga effusa].
WP_004641840.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter calcoaceticus hypothetical protein [Acinetobacter calcoaceticus].
WP_017253869.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas tolaasii catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas tolaasii].
WP_003459939.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas pseudoalcaligenes 4,5-DOPA dioxygenase extradiol [Pseudomonas pseudoalcaligenes].
AHH95641.1 <-PCAD* 254 bacteria>actinobacteria Kutzneria albida DSM 43870 extradiol ring-cleavage dioxygenase III subunit B [Kutzneria albida DSM 43870].
WP_006357375.1 <-PCAD* 286 bacteria>actinobacteria Gordonia alkanivorans putative oxidoreductase [Gordonia alkanivorans].
ETR95662.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii CI78 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Acinetobacter baumannii CI78].
WP_018581942.1 <-PCAD* 263 bacteria>actinobacteria Corynebacterium pilosum hypothetical protein [Corynebacterium pilosum].
WP_018839172.1 <-PCAD* 256 bacteria>actinobacteria Streptomyces sp. CNQ766 extradiol ring-cleavage dioxygenase [Streptomyces sp. CNQ766].
WP_018841809.1 <-PCAD* 256 bacteria>actinobacteria Streptomyces MULTISPECIES: extradiol ring-cleavage dioxygenase [Streptomyces].
WP_003454361.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas pseudoalcaligenes Putative cytoplasmic protein [Pseudomonas pseudoalcaligenes].
WP_008437978.1 <-PCAD* 234 bacteria>proteobacteria>gammaproteobacteria Rhodanobacter thiooxydans dioxygenase, partial [Rhodanobacter thiooxydans].
WP_006865532.1 <-PCAD* 286 bacteria>actinobacteria Gordonia namibiensis putative oxidoreductase [Gordonia namibiensis].
NP_791601.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae pv. tomato str. DC3000 hypothetical protein PSPTO_1776 [Pseudomonas syringae pv. tomato str. DC3000].
WP_016418068.1 <-PCAD* 266 bacteria>proteobacteria>gammaproteobacteria Halomonas anticariensis hypothetical protein [Halomonas anticariensis].
WP_020555184.1 <-PCAD* 263 bacteria>actinobacteria Streptomyces scabrisporus hypothetical protein [Streptomyces scabrisporus].
WP_010114554.1 <-PCAD* 266 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. P8-3-8 LigB family dioxygenase [Acinetobacter sp. P8-3-8].
WP_018104252.1 <-PCAD*||HTH-> 260 bacteria>actinobacteria Streptomyces MULTISPECIES: extradiol ring-cleavage dioxygenase [Streptomyces].
YP_008162373.1 <-PCAD* 304 bacteria>proteobacteria>gammaproteobacteria Psychrobacter sp. G extradiol ring-cleavage dioxygenase [Psychrobacter sp. G].
WP_008134397.1 <-PCAD*||HTH+PBP2-> 258 bacteria>proteobacteria>gammaproteobacteria Pseudoalteromonas sp. BSi20495 extradiol ring-cleavage dioxygenase [Pseudoalteromonas sp. BSi20495].
WP_003247097.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida extradiol ring-cleavage dioxygenase III subunit [Pseudomonas putida].
WP_009683621.1 <-PCAD* 222 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. TJI-51 extradiol ring-cleavage dioxygenase class III protein subunit B, partial [Pseudomonas sp. TJI-51].
WP_002968641.1 <-PCAD* 159 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii hypothetical protein, partial [Acinetobacter baumannii].
WP_006867435.1 <-PCAD* 264 bacteria>actinobacteria Gordonia namibiensis extradiol ring-cleavage dioxygenase [Gordonia namibiensis].
WP_020103065.1 <-PCAD* 264 bacteria>actinobacteria Mycobacterium sp. 360MFTsu5.1 extradiol ring-cleavage dioxygenase III subunit B [Mycobacterium sp. 360MFTsu5.1].
YP_005281821.1 <-PCAD* 264 bacteria>actinobacteria Gordonia polyisoprenivorans VH2 putative aromatic ring-opening dioxygenase [Gordonia polyisoprenivorans VH2].
WP_020364068.1 <-PCAD* 221 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae hypothetical protein [Pseudomonas syringae].
WP_018335221.1 <-PCAD*||HTH-> 295 bacteria>actinobacteria Actinomycetospora chiangmaiensis hypothetical protein [Actinomycetospora chiangmaiensis].
WP_003476168.1 <-PCAD* 193 bacteria>proteobacteria>gammaproteobacteria Xanthomonas translucens hypothetical protein [Xanthomonas translucens].
WP_017015296.1 <-PCAD*<-GNAT 266 bacteria>proteobacteria>gammaproteobacteria Enterovibrio calviensis hypothetical protein [Enterovibrio calviensis].
WP_005402292.1 <-PCAD* 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter junii conserved hypothetical protein [Acinetobacter junii].
YP_007931682.1 <-PCAD*||HTH-> 264 bacteria>actinobacteria Streptomyces fulvissimus DSM 40593 Extradiol ring-cleavage dioxygenase class III protein subunit B [Streptomyces fulvissimus DSM 40593].
WP_003883297.1 <-PCAD* 264 bacteria>actinobacteria Mycobacterium fortuitum extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Mycobacterium fortuitum].
WP_006434315.1 <-PCAD* 264 bacteria>actinobacteria Gordonia amicalis hypothetical protein [Gordonia amicalis].
WP_009297370.1 <-PCAD*||?->HTH-> 253 bacteria>actinobacteria Streptomyces ipomoeae catalytic LigB subunit of aromatic ring-opening dioxygenase [Streptomyces ipomoeae].
WP_008432148.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. Ag1 putative aromatic ring dioxygenase [Pseudomonas sp. Ag1].
YP_007396574.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas poae RE*1-1-14 putative aromatic ring dioxygenase [Pseudomonas poae RE*1-1-14].
WP_023417633.1 <-PCAD*||HTH-> 260 bacteria>actinobacteria Streptomyces MULTISPECIES: extradiol ring-cleavage dioxygenase III subunit B [Streptomyces].
ETA08600.1 <-PCAD* 264 bacteria>actinobacteria Gordonia alkanivorans CGMCC 6845 extradiol ring-cleavage dioxygenase [Gordonia alkanivorans CGMCC 6845].
WP_005269405.1 <-PCAD* 351 bacteria>actinobacteria Arthrobacter crystallopoietes extradiol ring-cleavage dioxygenase class III protein subunit B [Arthrobacter crystallopoietes].
EGH78449.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae pv. aptata str. DSM 50252 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas syringae pv. aptata str. DSM 50252].
WP_004279494.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter MULTISPECIES: conserved hypothetical protein [Acinetobacter].
WP_008286822.1 <-PCAD* 210 bacteria>aquificae Hydrogenivirga sp. 128-5-R1-1 hypothetical protein [Hydrogenivirga sp. 128-5-R1-1].
YP_005356785.1 <-PCAD* 294 bacteria>bacteroidetes Flavobacterium indicum GPTSA100-9 hypothetical protein KQS_03715 [Flavobacterium indicum GPTSA100-9].
WP_002659182.1 <-PCAD* 294 bacteria>bacteroidetes Saprospira grandis aromatic ring-cleaving dioxygenase [Saprospira grandis].
WP_020213570.1 <-PCAD* 294 bacteria>bacteroidetes Flavobacterium rivuli aromatic ring-cleaving dioxygenase [Flavobacterium rivuli].
WP_008059111.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM78 hypothetical protein [Pseudomonas sp. GM78].
YP_004042415.1 <-PCAD* 264 bacteria>bacteroidetes Paludibacter propionicigenes WB4 extradiol ring-cleavage dioxygenase class iii protein subunit b [Paludibacter propionicigenes WB4].
WP_008049081.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM74 hypothetical protein [Pseudomonas sp. GM74].
WP_008044355.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM67 hypothetical protein [Pseudomonas sp. GM67].
YP_007226219.1 <-PCAD* 280 bacteria>bacteroidetes Echinicola vietnamensis DSM 17526 hypothetical protein Echvi_4002 [Echinicola vietnamensis DSM 17526].
WP_018462363.1 <-PCAD* 258 bacteria>bacteroidetes Prevotella paludivivens hypothetical protein [Prevotella paludivivens].
YP_004654961.1 <-PCAD* 320 bacteria>bacteroidetes Runella slithyformis DSM 19594 extradiol ring-cleavage dioxygenase class III protein subunit B [Runella slithyformis DSM 19594].
WP_018489966.1 <-PCAD*||HTH-> 260 bacteria>actinobacteria Streptomyces sp. CcalMP-8W extradiol ring-cleavage dioxygenase [Streptomyces sp. CcalMP-8W].
YP_003455444.1 <-PCAD* 261 bacteria>proteobacteria>gammaproteobacteria Legionella longbeachae NSW150 dioxygenase [Legionella longbeachae NSW150].
WP_018515781.1 <-PCAD*||HTH-> 260 bacteria>actinobacteria Streptomyces sp. ScaeMP-e10 extradiol ring-cleavage dioxygenase [Streptomyces sp. ScaeMP-e10].
WP_020892885.1 <-PCAD* 285 bacteria>bacteroidetes Cyclobacterium qasimii Uncharacterized protein ygiD [Cyclobacterium qasimii].
YP_750512.1 <-PCAD*<-HTH+PBP2 261 bacteria>proteobacteria>gammaproteobacteria Shewanella frigidimarina NCIMB 400 extradiol ring-cleavage dioxygenase III subunit B [Shewanella frigidimarina NCIMB 400].
YP_006408479.1 <-PCAD* 288 bacteria>bacteroidetes Belliella baltica DSM 15883 hypothetical protein Belba_3213 [Belliella baltica DSM 15883].
WP_008110828.1 <-PCAD* 265 bacteria>proteobacteria>gammaproteobacteria Pseudoalteromonas sp. BSi20311 extradiol ring-cleavage dioxygenase [Pseudoalteromonas sp. BSi20311].
WP_008464460.1 <-PCAD* 265 bacteria>proteobacteria>gammaproteobacteria Pseudoalteromonas sp. BSi20439 extradiol ring-cleavage dioxygenase [Pseudoalteromonas sp. BSi20439].
WP_019598447.1 <-PCAD* 293 bacteria>bacteroidetes Rhodonellum psychrophilum hypothetical protein [Rhodonellum psychrophilum].
WP_016541322.1 <-PCAD* 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter gyllenbergii Putative cytoplasmic protein [Acinetobacter gyllenbergii].
WP_007955708.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM25 hypothetical protein [Pseudomonas sp. GM25].
WP_018473560.1 <-PCAD* 279 bacteria>bacteroidetes Echinicola pacifica hypothetical protein [Echinicola pacifica].
WP_006258831.1 <-PCAD* 275 bacteria>bacteroidetes Myroides odoratimimus aromatic ring-cleaving dioxygenase [Myroides odoratimimus].
WP_007940013.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM18 hypothetical protein [Pseudomonas sp. GM18].
WP_007908615.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas MULTISPECIES: hypothetical protein [Pseudomonas].
YP_003094522.1 <-PCAD* 275 bacteria>bacteroidetes Pedobacter heparinus DSM 2366 extradiol ring-cleavage dioxygenase class III protein subunit B [Pedobacter heparinus DSM 2366].
WP_020595139.1 <-PCAD*<-F420_oxidored+TM 293 bacteria>bacteroidetes Spirosoma panaciterrae aromatic ring-cleaving dioxygenase [Spirosoma panaciterrae].
WP_018524905.1 <-PCAD*||HTH-> 260 bacteria>actinobacteria Streptomyces MULTISPECIES: extradiol ring-cleavage dioxygenase [Streptomyces].
WP_017733322.1 <-PCAD* 293 bacteria>bacteroidetes Nafulsella turpanensis aromatic ring-cleaving dioxygenase [Nafulsella turpanensis].
WP_007245114.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae group genomosp. 3 hypothetical protein [Pseudomonas syringae group genomosp. 3].
WP_005889800.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas coronafaciens hypothetical protein [Pseudomonas coronafaciens].
YP_004775451.1 <-PCAD* 275 bacteria>bacteroidetes Cyclobacterium marinum DSM 745 extradiol ring-cleavage dioxygenase class III protein subunit B [Cyclobacterium marinum DSM 745].
WP_005786447.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas synxantha catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas synxantha].
WP_023569754.1 <-PCAD* 292 bacteria>bacteroidetes Flavobacterium cauense extradiol ring-cleavage dioxygenase class III protein subunit B [Flavobacterium cauense].
WP_005781746.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas amygdali extradiol-type ring-opening dioxygenase [Pseudomonas amygdali].
YP_006871827.1 <-PCAD* 291 bacteria>bacteroidetes Emticicia oligotrophica DSM 17448 Extradiol ring-cleavage dioxygenase class III protein subunit B [Emticicia oligotrophica DSM 17448].
YP_156006.1 <-PCAD* 265 bacteria>proteobacteria>gammaproteobacteria Idiomarina loihiensis L2TR LigB family protein [Idiomarina loihiensis L2TR].
WP_007139263.1 <-PCAD* 276 bacteria>bacteroidetes Flavobacterium frigoris aromatic ring-cleaving dioxygenase [Flavobacterium frigoris].
WP_005738946.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae group MULTISPECIES: hypothetical protein [Pseudomonas syringae group].
WP_008042531.1 <-PCAD* 265 bacteria>proteobacteria>gammaproteobacteria Reinekea blandensis extradiol ring-cleavage dioxygenase [Reinekea blandensis].
WP_005731304.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas amygdali extradiol-type ring-opening dioxygenase [Pseudomonas amygdali].
WP_003004030.1 <-PCAD* 260 bacteria>bacteroidetes Sphingobacterium spiritivorum aromatic ring-cleaving dioxygenase [Sphingobacterium spiritivorum].
WP_005616538.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas avellanae hypothetical protein [Pseudomonas avellanae].
WP_008467899.1 <-PCAD* 276 bacteria>bacteroidetes Flavobacterium sp. F52 aromatic ring-cleaving dioxygenase [Flavobacterium sp. F52].
WP_017907499.1 <-PCAD* 218 bacteria>proteobacteria>gammaproteobacteria Xanthomonas sp. SHU199 catalytic LigB subunit of aromatic ring-opening dioxygenase, partial [Xanthomonas sp. SHU199].
WP_007810803.1 <-PCAD* 276 bacteria>bacteroidetes Flavobacterium sp. CF136 aromatic ring-cleaving dioxygenase [Flavobacterium sp. CF136].
WP_018961130.1 <-PCAD*||HTH-> 260 bacteria>actinobacteria Streptomyces sp. CNB091 extradiol ring-cleavage dioxygenase [Streptomyces sp. CNB091].
WP_003465697.1 <-PCAD*||HTH+PBP2-> 276 bacteria>proteobacteria>gammaproteobacteria Xanthomonas translucens hypothetical protein [Xanthomonas translucens].
YP_007028449.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. UW4 aromatic ring-opening dioxygenase [Pseudomonas sp. UW4].
YP_005207126.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens F113 extradiol-type ring-opening dioxygenase [Pseudomonas fluorescens F113].
WP_021488955.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas mendocina catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas mendocina].
YP_003377425.1 <-PCAD*||HTH+PBP2-> 264 bacteria>proteobacteria>gammaproteobacteria Xanthomonas albilineans GPE PC73 hypothetical protein XALc_2954 [Xanthomonas albilineans GPE PC73].
YP_004700961.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida S16 extradiol ring-cleavage dioxygenase class III protein subunit B [Pseudomonas putida S16].
YP_004352834.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas brassicacearum subsp. brassicacearum NFM421 aromatic ring dioxygenase [Pseudomonas brassicacearum subsp. brassicacearum NFM421].
YP_004380019.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas mendocina NK-01 extradiol ring-cleavage dioxygenase III subunit B [Pseudomonas mendocina NK-01].
WP_003001303.1 <-PCAD* 276 bacteria>bacteroidetes Sphingobacterium spiritivorum aromatic ring-cleaving dioxygenase [Sphingobacterium spiritivorum].
YP_003112581.1 <-PCAD*<-?<-HTH 269 bacteria>actinobacteria Catenulispora acidiphila DSM 44928 extradiol ring-cleavage dioxygenase class III protein subunit B [Catenulispora acidiphila DSM 44928].
WP_004936181.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter soli hypothetical protein [Acinetobacter soli].
YP_004446019.1 <-PCAD* 292 bacteria>bacteroidetes Haliscomenobacter hydrossis DSM 1100 extradiol ring-cleavage dioxygenase class III protein subunit B [Haliscomenobacter hydrossis DSM 1100].
WP_017496658.1 <-PCAD* 276 bacteria>bacteroidetes Flavobacterium sp. WG21 aromatic ring-cleaving dioxygenase [Flavobacterium sp. WG21].
WP_008623289.1 <-PCAD* 277 bacteria>bacteroidetes Mariniradius saccharolyticus Putative protein ygiD [Mariniradius saccharolyticus].
WP_023578887.1 <-PCAD* 292 bacteria>bacteroidetes Flavobacterium limnosediminis extradiol ring-cleavage dioxygenase class III protein subunit B [Flavobacterium limnosediminis].
WP_004884234.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas viridiflava catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas viridiflava].
WP_003369780.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas syringae].
WP_002959249.1 <-PCAD*||HTH+PBP2->HTH+PBP2-><-?<-HTH+PBP2 258 bacteria>proteobacteria>gammaproteobacteria Pseudoalteromonas haloplanktis extradiol ring-cleavage dioxygenase [Pseudoalteromonas haloplanktis].
WP_008929821.1 <-PCAD* 261 bacteria>proteobacteria>gammaproteobacteria Alcanivorax hongdengensis extradiol ring-cleavage dioxygenase [Alcanivorax hongdengensis].
WP_023573818.1 <-PCAD* 292 bacteria>bacteroidetes Flavobacterium enshiense extradiol ring-cleavage dioxygenase class III protein subunit B [Flavobacterium enshiense].
WP_002986167.1 <-PCAD* 277 bacteria>bacteroidetes Myroides MULTISPECIES: aromatic ring-cleaving dioxygenase [Myroides].
YP_001069061.1 <-PCAD* 282 bacteria>actinobacteria Mycobacterium sp. JLS extradiol ring-cleavage dioxygenase III subunit B [Mycobacterium sp. JLS].
YP_005007252.1 <-PCAD*<-?<-F420_oxidored+TM 277 bacteria>bacteroidetes Niastella koreensis GR20-10 extradiol ring-cleavage dioxygenase class III protein subunit B [Niastella koreensis GR20-10].
WP_004863279.1 <-PCAD* 264 bacteria>proteobacteria>gammaproteobacteria Acinetobacter gerneri hypothetical protein [Acinetobacter gerneri].
YP_001667687.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida GB-1 extradiol ring-cleavage dioxygenase class III protein subunit B [Pseudomonas putida GB-1].
WP_016931549.1 <-PCAD* 280 bacteria>actinobacteria Rhodococcus sp. R1101 extradiol ring-cleavage dioxygenase III subunit B [Rhodococcus sp. R1101].
WP_004947896.1 <-PCAD* 276 bacteria>proteobacteria>gammaproteobacteria Acinetobacter soli hypothetical protein [Acinetobacter soli].
YP_002871365.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens SBW25 putative aromatic ring dioxygenase [Pseudomonas fluorescens SBW25].
WP_010253034.1 <-PCAD* 278 bacteria>bacteroidetes Myroides injenensis aromatic ring-cleaving dioxygenase [Myroides injenensis].
YP_003682195.1 <-PCAD*||HTH-> 292 bacteria>actinobacteria Nocardiopsis dassonvillei subsp. dassonvillei DSM 43111 extradiol ring-cleavage dioxygenase class III protein subunit B [Nocardiopsis dassonvillei subsp. dassonvillei DSM 43111].
WP_006366366.1 <-PCAD* 260 bacteria>chlorobi Chlorobium ferrooxidans aromatic ring-cleaving dioxygenase [Chlorobium ferrooxidans].
WP_018170124.1 <-PCAD* 264 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio sp. ALMg9 hypothetical protein [Thioalkalivibrio sp. ALMg9].
WP_005234731.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. NIPH 2171 hypothetical protein [Acinetobacter sp. NIPH 2171].
WP_009628842.1 <-PCAD*<-HTH 263 bacteria>cyanobacteria Pseudanabaena biceps Extradiol ring-cleavage dioxygenase class III protein subunit B [Pseudanabaena biceps].
WP_003434452.1 <-PCAD* 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas syringae].
WP_017304157.1 <-PCAD* 265 bacteria>cyanobacteria Spirulina subsalsa hypothetical protein [Spirulina subsalsa].
YP_004982001.1 <-PCAD* 255 bacteria>firmicutes Geobacillus thermoleovorans CCB_US3_UF5 Dioxygenase [Geobacillus thermoleovorans CCB_US3_UF5].
WP_016655284.1 <-PCAD* 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter rudis hypothetical protein [Acinetobacter rudis].
WP_010497590.1 <-PCAD* 256 bacteria>firmicutes Paenibacillus elgii MFS transporter [Paenibacillus elgii].
WP_004938454.1 <-PCAD* 276 bacteria>proteobacteria>gammaproteobacteria Acinetobacter soli hypothetical protein [Acinetobacter soli].
WP_006936969.1 <-PCAD* 258 bacteria>actinobacteria Rhodococcus sp. EsD8 Putative cytoplasmic protein [Rhodococcus sp. EsD8].
WP_019562990.1 <-PCAD* 264 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio sp. ALMg2 hypothetical protein [Thioalkalivibrio sp. ALMg2].
WP_019568579.1 <-PCAD* 264 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio sp. ALMg13-2 hypothetical protein [Thioalkalivibrio sp. ALMg13-2].
WP_023386651.1 <-PCAD* 258 bacteria>firmicutes Youngiibacter fragilis aromatic ring-cleaving dioxygenase [Youngiibacter fragilis].
WP_007504245.1 <-PCAD* 255 bacteria>firmicutes Caldalkalibacillus thermarum MFS transporter [Caldalkalibacillus thermarum].
WP_000982915.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
NP_744024.1 <-PCAD* 264 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida KT2440 hypothetical protein PP_1869 [Pseudomonas putida KT2440].
WP_023390385.1 <-PCAD* 264 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas putida].
WP_016459605.1 <-PCAD* 255 bacteria>firmicutes Acidaminococcus MULTISPECIES: hypothetical protein [Acidaminococcus].
ETV01303.1 <-PCAD* 256 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa BWHPSA046 hypothetical protein Q051_03585 [Pseudomonas aeruginosa BWHPSA046].
WP_023125670.1 <-PCAD* 256 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa hypothetical protein [Pseudomonas aeruginosa].
ETT65724.1 <-PCAD* 258 bacteria>firmicutes Paenibacillus sp. FSL H8-457 Extradiol ring-cleavage dioxygenase class III protein subunit B [Paenibacillus sp. FSL H8-457].
WP_023014019.1 <-PCAD* 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. COS3 catalytic LigB subunit of aromatic ring-opening dioxygenase [Acinetobacter sp. COS3].
WP_023111605.1 <-PCAD* 256 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa hypothetical protein [Pseudomonas aeruginosa].
WP_005699741.1 <-PCAD* 261 bacteria>proteobacteria>gammaproteobacteria Haemophilus parainfluenzae aromatic ring-cleaving dioxygenase [Haemophilus parainfluenzae].
WP_023103014.1 <-PCAD* 256 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa hypothetical protein [Pseudomonas aeruginosa].
ETT61754.1 <-PCAD* 258 bacteria>firmicutes Paenibacillus sp. FSL R7-277 Extradiol ring-cleavage dioxygenase class III protein subunit B [Paenibacillus sp. FSL R7-277].
WP_005695184.1 <-PCAD* 261 bacteria>proteobacteria>gammaproteobacteria Haemophilus parainfluenzae aromatic ring-cleaving dioxygenase [Haemophilus parainfluenzae].
WP_007931865.1 <-PCAD* 258 bacteria>firmicutes Pelosinus MULTISPECIES: aromatic ring-cleaving dioxygenase [Pelosinus].
ETT36427.1 <-PCAD* 258 bacteria>firmicutes Paenibacillus sp. FSL R5-808 Extradiol ring-cleavage dioxygenase class III protein subunit B [Paenibacillus sp. FSL R5-808].
WP_007957719.1 <-PCAD* 258 bacteria>firmicutes Pelosinus fermentans aromatic ring-cleaving dioxygenase [Pelosinus fermentans].
WP_016253231.1 <-PCAD* 256 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa hypothetical protein [Pseudomonas aeruginosa].
WP_009623430.1 <-PCAD* 256 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. M1 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas sp. M1].
WP_009313883.1 <-PCAD* 256 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. 2_1_26 hypothetical protein [Pseudomonas sp. 2_1_26].
WP_024033042.1 <-PCAD* 263 bacteria>proteobacteria>gammaproteobacteria Pseudoalteromonas sp. NW 4327 extradiol ring-cleavage dioxygenase [Pseudoalteromonas sp. NW 4327].
WP_007430957.1 <-PCAD* 255 bacteria>firmicutes Paenibacillus sp. Aloe-11 MFS transporter [Paenibacillus sp. Aloe-11].
WP_003160572.1 <-PCAD* 256 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa putative dioxygenase [Pseudomonas aeruginosa].
WP_016205840.1 <-PCAD* 258 bacteria>firmicutes Clostridium sartagoforme hypothetical protein [Clostridium sartagoforme].
WP_021444471.1 <-PCAD* 219 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. EGD-AK9 hypothetical protein, partial [Pseudomonas sp. EGD-AK9].
WP_004586288.1 <-PCAD* 263 bacteria>proteobacteria>gammaproteobacteria Pseudoalteromonas agarivorans extradiol ring-cleavage dioxygenase III subunit B [Pseudoalteromonas agarivorans].
YP_147229.1 <-PCAD* 255 bacteria>firmicutes Geobacillus kaustophilus HTA426 hypothetical protein GK1376 [Geobacillus kaustophilus HTA426].
YP_002445240.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus G9842 oxidoreductase [Bacillus cereus G9842].
WP_016822314.1 <-PCAD* 255 bacteria>firmicutes Paenibacillus polymyxa MFS transporter [Paenibacillus polymyxa].
WP_023271519.1 <-PCAD* 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter gyllenbergii hypothetical protein [Acinetobacter gyllenbergii].
WP_020663731.1 <-PCAD* 259 bacteria>actinobacteria Amycolatopsis benzoatilytica extradiol ring-cleavage dioxygenase [Amycolatopsis benzoatilytica].
EXH88173.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 318814 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Acinetobacter baumannii 318814].
YP_006482025.1 <-PCAD* 256 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa DK2 dioxygenase [Pseudomonas aeruginosa DK2].
WP_005840501.1 <-PCAD* 258 bacteria>firmicutes Mitsuokella multacida extradiol-type ring-opening dioxygenase [Mitsuokella multacida].
WP_009592307.1 <-PCAD* 258 bacteria>firmicutes Paenibacillus sp. HGF5 MFS transporter [Paenibacillus sp. HGF5].
WP_006094491.1 <-PCAD* 74 bacteria>firmicutes Bacillus pseudomycoides Extradiol ring-cleavage dioxygenase, class III protein, subunit B [Bacillus pseudomycoides].
YP_001347686.1 <-PCAD* 256 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa PA7 hypothetical protein PSPA7_2316 [Pseudomonas aeruginosa PA7].
YP_790334.1 <-PCAD* 256 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa UCBPP-PA14 hypothetical protein PA14_27390 [Pseudomonas aeruginosa UCBPP-PA14].
WP_016114415.1 <-PCAD* 75 bacteria>firmicutes Bacillus cereus hypothetical protein [Bacillus cereus].
WP_023274708.1 <-PCAD* 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter tjernbergiae hypothetical protein [Acinetobacter tjernbergiae].
WP_006581013.1 <-PCAD* 256 bacteria>proteobacteria>gammaproteobacteria Acinetobacter nosocomialis extradiol ring-cleavage dioxygenase [Acinetobacter nosocomialis].
AAP12367.1 <-PCAD* 166 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. Hsa.28 COG 3384-like protein, partial [Pseudomonas sp. Hsa.28].
EXA67604.1 <-PCAD* 137 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 984213 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Acinetobacter baumannii 984213].
EXB46294.1 <-PCAD* 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 146457 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Acinetobacter baumannii 146457].
YP_002777936.1 <-PCAD*||HTH-> 259 bacteria>actinobacteria Rhodococcus opacus B4 hypothetical protein ROP_07440 [Rhodococcus opacus B4].
WP_008859566.1 <-PCAD* 259 bacteria>firmicutes Dialister succinatiphilus hypothetical protein [Dialister succinatiphilus].
WP_004602515.1 <-PCAD* 259 bacteria>firmicutes Eubacterium cellulosolvens hypothetical protein [Eubacterium cellulosolvens].
WP_020111065.1 <-PCAD* 291 bacteria>actinobacteria Rhodococcus sp. 114MFTsu3.1 hypothetical protein [Rhodococcus sp. 114MFTsu3.1].
EXF20069.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 1417041 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Acinetobacter baumannii 1417041].
WP_016144656.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter pittii hypothetical protein [Acinetobacter pittii].
WP_002742967.1 <-PCAD* 175 bacteria>spirochaetes Leptospira borgpetersenii aromatic ring-opening dioxygenase, catalytic subunit LigB domain protein [Leptospira borgpetersenii].
WP_007060541.1 <-PCAD* 270 bacteria>firmicutes Clostridium carboxidivorans MFS transporter [Clostridium carboxidivorans].
EXF46725.1 <-PCAD*||HTH+PBP2-> 263 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. BAY1663 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas sp. BAY1663].
WP_019927165.1 <-PCAD* 280 bacteria>actinobacteria Nocardia sp. BMG111209 hypothetical protein [Nocardia sp. BMG111209].
WP_017563697.1 <-PCAD*||HTH-> 292 bacteria>actinobacteria Nocardiopsis synnemataformans extradiol ring-cleavage dioxygenase [Nocardiopsis synnemataformans].
WP_016165860.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter tandoii hypothetical protein [Acinetobacter tandoii].
WP_004821727.1 <-PCAD* 123 bacteria>firmicutes Peptoniphilus indolicus hypothetical protein [Peptoniphilus indolicus].
YP_926289.1 <-PCAD* 257 bacteria>proteobacteria>gammaproteobacteria Shewanella amazonensis SB2B hypothetical protein Sama_0409 [Shewanella amazonensis SB2B].
WP_017816088.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii catalytic LigB subunit of aromatic ring-opening dioxygenase [Acinetobacter baumannii].
WP_018846951.1 <-PCAD*||HTH-> 280 bacteria>actinobacteria Streptomyces sp. CNT372 extradiol ring-cleavage dioxygenase [Streptomyces sp. CNT372].
WP_004506955.1 <-PCAD* 219 bacteria>spirochaetes Leptospira weilii aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira weilii].
ETI95761.1 <-PCAD* 131 bacteria>firmicutes Veillonella sp. DORA_B_18_19_23 Extradiol ring-cleavage dioxygenase class III protein subunit B, partial [Veillonella sp. DORA_B_18_19_23].
WP_019876320.1 <-PCAD* 294 bacteria>actinobacteria Sporichthya polymorpha hypothetical protein [Sporichthya polymorpha].
WP_020986298.1 <-PCAD* 244 bacteria>spirochaetes Leptospira kmetyi aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira kmetyi].
WP_000184348.1 <-PCAD* 257 bacteria>spirochaetes Leptospira interrogans catalytic LigB subunit of aromatic ring-opening dioxygenase [Leptospira interrogans].
WP_004421628.1 <-PCAD* 257 bacteria>spirochaetes Leptospira noguchii aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira noguchii].
WP_018163205.1 <-PCAD* 281 bacteria>actinobacteria Smaragdicoccus niigatensis hypothetical protein [Smaragdicoccus niigatensis].
WP_004441903.1 <-PCAD* 257 bacteria>spirochaetes Leptospira noguchii aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira noguchii].
WP_004446694.1 <-PCAD* 257 bacteria>spirochaetes Leptospira noguchii aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira noguchii].
WP_004448632.1 <-PCAD* 257 bacteria>spirochaetes Leptospira noguchii aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira noguchii].
YP_001308604.1 <-PCAD* 254 bacteria>firmicutes Clostridium beijerinckii NCIMB 8052 extradiol ring-cleavage dioxygenase III subunit B [Clostridium beijerinckii NCIMB 8052].
YP_365558.1 <-PCAD*||HTH+PBP2-> 282 bacteria>proteobacteria>gammaproteobacteria Xanthomonas campestris pv. vesicatoria str. 85-10 hypothetical protein XCV3827 [Xanthomonas campestris pv. vesicatoria str. 85-10].
WP_004460763.1 <-PCAD* 257 bacteria>spirochaetes Leptospira santarosai dioxygenase-like protein [Leptospira santarosai].
WP_004472805.1 <-PCAD* 257 bacteria>spirochaetes Leptospira santarosai aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira santarosai].
WP_017388765.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter calcoaceticus catalytic LigB subunit of aromatic ring-opening dioxygenase [Acinetobacter calcoaceticus].
YP_003272727.1 <-PCAD* 269 bacteria>actinobacteria Gordonia bronchialis DSM 43247 extradiol ring-cleavage dioxygenase class III protein subunit B [Gordonia bronchialis DSM 43247].
WP_004497168.1 <-PCAD* 257 bacteria>spirochaetes Leptospira weilii aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira weilii].
GAF47822.1 <-PCAD*||?->HTH-> 259 bacteria>actinobacteria Rhodococcus wratislaviensis NBRC 100605 hypothetical protein RW1_045_00770 [Rhodococcus wratislaviensis NBRC 100605].
WP_002710563.1 <-PCAD* 257 bacteria>proteobacteria>gammaproteobacteria Thiothrix nivea Extradiol ring-cleavage dioxygenase class III protein subunit B [Thiothrix nivea].
WP_016804906.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter nosocomialis catalytic LigB subunit of aromatic ring-opening dioxygenase [Acinetobacter nosocomialis].
WP_017208748.1 <-PCAD* 254 bacteria>firmicutes Clostridium beijerinckii MFS transporter [Clostridium beijerinckii].
EPF79966.1 <-PCAD* 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter rudis CIP 110305 hypothetical protein F945_00857 [Acinetobacter rudis CIP 110305].
WP_020483147.1 <-PCAD* 262 bacteria>proteobacteria>gammaproteobacteria Methylomonas sp. MK1 hypothetical protein [Methylomonas sp. MK1].
WP_019837845.1 <-PCAD* 262 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. MDS7A catalytic LigB subunit of aromatic ring-opening dioxygenase [Acinetobacter sp. MDS7A].
WP_004753163.1 <-PCAD* 257 bacteria>spirochaetes Leptospira MULTISPECIES: aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira].
WP_018885368.1 <-PCAD*<-Abhydrolase_6 267 bacteria>firmicutes Paenibacillus massiliensis hypothetical protein [Paenibacillus massiliensis].
YP_894469.1 <-PCAD* 254 bacteria>firmicutes Bacillus thuringiensis str. Al Hakam oxidoreductase [Bacillus thuringiensis str. Al Hakam].
WP_016685502.1 <-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii catalytic LigB subunit of aromatic ring-opening dioxygenase [Acinetobacter baumannii].
EHC32932.1 <-PCAD*||ZupT_ygiE-> 262 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica subsp. enterica serovar Alachua str. R6-377 uncharacterized protein YgiD [Salmonella enterica subsp. enterica serovar Alachua str. R6-377].
WP_009741322.1 <-PCAD* 282 bacteria>actinobacteria Frankia sp. QA3 extradiol ring-cleavage dioxygenase [Frankia sp. QA3].
WP_017462762.1 <-PCAD* 262 bacteria>proteobacteria>gammaproteobacteria Dyella ginsengisoli catalytic LigB subunit of aromatic ring-opening dioxygenase [Dyella ginsengisoli].
YP_007454083.1 <-PCAD*||HTH-> 254 bacteria>firmicutes Clostridium saccharoperbutylacetonicum N1-4(HMT) hypothetical protein Cspa_c10530 [Clostridium saccharoperbutylacetonicum N1-4(HMT)].
WP_023947488.1 <-PCAD* 266 bacteria>proteobacteria>epsilonproteobacteria Helicobacter fennelliae putative cytoplasmic protein [Helicobacter fennelliae].
YP_001393752.1 <-PCAD*<-LigB 183 bacteria>firmicutes Clostridium kluyveri DSM 555 hypothetical protein CKL_0350 [Clostridium kluyveri DSM 555].
WP_021096001.1 <-PCAD* 254 bacteria>firmicutes Anoxybacillus sp. SK3-4 dioxygenase [Anoxybacillus sp. SK3-4].
YP_003844796.1 <-PCAD* 260 bacteria>firmicutes Clostridium cellulovorans 743B extradiol ring-cleavage dioxygenase class III protein subunit B [Clostridium cellulovorans 743B].
WP_007524131.1 <-PCAD* 287 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio sp. A2 aromatic ring-cleaving dioxygenase [Desulfovibrio sp. A2].
WP_020619640.1 <-PCAD* 254 bacteria>firmicutes Paenibacillus daejeonensis hypothetical protein [Paenibacillus daejeonensis].
YP_005166126.1 <-PCAD* 273 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio desulfuricans ND132 extradiol ring-cleavage dioxygenase class III protein subunit B [Desulfovibrio desulfuricans ND132].
YP_002749140.1 <-PCAD* 254 bacteria>firmicutes Bacillus cereus 03BB102 oxidoreductase [Bacillus cereus 03BB102].
WP_020585950.1 <-PCAD* 277 bacteria>proteobacteria>deltaproteobacteria Desulfobacter curvatus hypothetical protein [Desulfobacter curvatus].
YP_003159939.1 <-PCAD* 253 bacteria>proteobacteria>deltaproteobacteria Desulfomicrobium baculatum DSM 4028 extradiol ring-cleavage dioxygenase class III protein subunit B [Desulfomicrobium baculatum DSM 4028].
WP_021271241.1 <-PCAD* 291 bacteria>proteobacteria>deltaproteobacteria Bacteriovorax sp. BSW11_IV aromatic ring-opening dioxygenase, catalytic subunit LigB [Bacteriovorax sp. BSW11_IV].
YP_002366578.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus B4264 oxidoreductase [Bacillus cereus B4264].
WP_021297659.1 <-PCAD* 258 bacteria>firmicutes Alicyclobacillus acidoterrestris hypothetical protein [Alicyclobacillus acidoterrestris].
WP_004768967.1 <-PCAD* 257 bacteria>spirochaetes Leptospira kirschneri aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira kirschneri].
WP_008424253.1 <-PCAD* 254 bacteria>firmicutes Clostridium sp. Maddingley MBC34-26 hypothetical protein [Clostridium sp. Maddingley MBC34-26].
WP_005999870.1 <-PCAD* 268 bacteria>proteobacteria>deltaproteobacteria Desulfuromonas acetoxidans extradiol ring-cleavage dioxygenase [Desulfuromonas acetoxidans].
YP_002435923.1 <-PCAD* 267 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio vulgaris str. 'Miyazaki F' extradiol ring-cleavage dioxygenase class III protein subunit B [Desulfovibrio vulgaris str. 'Miyazaki F'].
ETT53169.1 <-PCAD*<-Abhydrolase_6 258 bacteria>firmicutes Paenibacillus sp. FSL R7-269 Extradiol ring-cleavage dioxygenase class III protein subunit B [Paenibacillus sp. FSL R7-269].
YP_004247525.1 <-PCAD* 254 bacteria>spirochaetes Sphaerochaeta globosa str. Buddy extradiol ring-cleavage dioxygenase class III protein subunit B [Sphaerochaeta globosa str. Buddy].
WP_022669054.1 <-PCAD* 266 bacteria>proteobacteria>deltaproteobacteria Desulfospira joergensenii extradiol ring-cleavage dioxygenase [Desulfospira joergensenii].
WP_003188587.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus group MULTISPECIES: MFS transporter [Bacillus cereus group].
YP_003253267.1 <-PCAD* 255 bacteria>firmicutes Geobacillus sp. Y412MC61 extradiol ring-cleavage dioxygenase class III protein subunit B [Geobacillus sp. Y412MC61].
WP_019913635.1 <-PCAD*<-Abhydrolase_6 258 bacteria>firmicutes Paenibacillus sp. HW567 hypothetical protein [Paenibacillus sp. HW567].
WP_004773141.1 <-PCAD* 257 bacteria>spirochaetes Leptospira kirschneri aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira kirschneri].
WP_006753624.1 <-PCAD* 263 bacteria>proteobacteria>betaproteobacteria Burkholderia ambifaria Extradiol ring-cleavage dioxygenase class III protein subunit B [Burkholderia ambifaria].
YP_003184115.1 <-PCAD*||GNAT-> 266 bacteria>firmicutes Alicyclobacillus acidocaldarius subsp. acidocaldarius DSM 446 extradiol ring-cleavage dioxygenase class III protein subunit B [Alicyclobacillus acidocaldarius subsp. acidocaldarius DSM 446].
WP_006759425.1 <-PCAD* 263 bacteria>proteobacteria>betaproteobacteria Burkholderia ambifaria Extradiol ring-cleavage dioxygenase class III protein subunit B [Burkholderia ambifaria].
WP_002171368.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_002168652.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
YP_004049294.1 <-PCAD* 261 bacteria>proteobacteria>betaproteobacteria Neisseria lactamica 020-06 extradiol ring-cleavage dioxygenase, class III enzyme, subunit [Neisseria lactamica 020-06].
YP_001630475.1 <-PCAD*||HTH+PBP2->?-><-HTH+PBP2 263 bacteria>proteobacteria>betaproteobacteria Bordetella petrii DSM 12804 hypothetical protein Bpet1867 [Bordetella petrii DSM 12804].
WP_019423548.1 <-PCAD* 255 bacteria>firmicutes Paenibacillus sp. OSY-SE hypothetical protein [Paenibacillus sp. OSY-SE].
YP_002337929.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus AH187 oxidoreductase [Bacillus cereus AH187].
WP_005589228.1 <-PCAD* 260 bacteria>firmicutes Clostridium ultunense Extradiol ring-cleavage dioxygenase class III protein subunit B [Clostridium ultunense].
WP_002118256.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_002086284.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_003710202.1 <-PCAD* 261 bacteria>proteobacteria>betaproteobacteria Neisseria lactamica aromatic ring-cleaving dioxygenase [Neisseria lactamica].
WP_003712562.1 <-PCAD* 261 bacteria>proteobacteria>betaproteobacteria Neisseria lactamica aromatic ring-cleaving dioxygenase [Neisseria lactamica].
WP_003746768.1 <-PCAD* 261 bacteria>proteobacteria>betaproteobacteria Neisseria mucosa aromatic ring-cleaving dioxygenase [Neisseria mucosa].
WP_002064799.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_017333674.1 <-PCAD* 263 bacteria>proteobacteria>betaproteobacteria Burkholderia pyrrocinia catalytic LigB subunit of aromatic ring-opening dioxygenase [Burkholderia pyrrocinia].
WP_001992695.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
YP_007421134.1 <-PCAD* 253 bacteria>firmicutes Bacillus thuringiensis serovar kurstaki str. HD73 oxidoreductase [Bacillus thuringiensis serovar kurstaki str. HD73].
WP_019572916.1 <-PCAD* 263 bacteria>proteobacteria>betaproteobacteria Curvibacter lanceolatus aromatic ring-cleaving dioxygenase [Curvibacter lanceolatus].
WP_006052755.1 <-PCAD* 261 bacteria>proteobacteria>betaproteobacteria Burkholderia graminis Extradiol ring-cleavage dioxygenase class III protein subunit B [Burkholderia graminis].
WP_007180253.1 <-PCAD* 261 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. Ch1-1 hypothetical protein [Burkholderia sp. Ch1-1].
WP_007580712.1 <-PCAD* 261 bacteria>proteobacteria>betaproteobacteria Burkholderia MULTISPECIES: extradiol ring-cleavage dioxygenase class III protein subunit B [Burkholderia].
YP_297443.1 <-PCAD* 295 bacteria>proteobacteria>betaproteobacteria Ralstonia eutropha JMP134 extradiol ring-cleavage dioxygenase III subunit B [Ralstonia eutropha JMP134].
WP_009372399.1 <-PCAD* 228 bacteria>firmicutes Parvimonas sp. oral taxon 110 aromatic ring-opening dioxygenase, catalytic subunit LigB [Parvimonas sp. oral taxon 110].
WP_008344389.1 <-PCAD* 261 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. SJ98 extradiol ring-cleavage dioxygenase III subunit B [Burkholderia sp. SJ98].
WP_000982936.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_004778353.1 <-PCAD* 257 bacteria>spirochaetes Leptospira kirschneri aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira kirschneri].
WP_023952244.1 <-PCAD* 264 bacteria>proteobacteria>betaproteobacteria Pelistega sp. HM-7 aromatic ring-cleaving dioxygenase [Pelistega sp. HM-7].
WP_000982932.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
YP_008597724.1 <-PCAD* 295 bacteria>proteobacteria>betaproteobacteria Ralstonia pickettii DTP0602 catalytic subunit of aromatic ring-opening dioxygenase [Ralstonia pickettii DTP0602].
WP_004698227.1 <-PCAD* 260 bacteria>firmicutes Veillonella parvula aromatic ring-opening dioxygenase, catalytic subunit LigB [Veillonella parvula].
YP_004129344.1 <-PCAD* 264 bacteria>proteobacteria>betaproteobacteria Taylorella equigenitalis MCE9 hypothetical protein TEQUI_0249 [Taylorella equigenitalis MCE9].
WP_009312176.1 <-PCAD* 261 bacteria>proteobacteria>betaproteobacteria Neisseria sp. GT4A_CT1 aromatic ring-cleaving dioxygenase [Neisseria sp. GT4A_CT1].
YP_004875003.1 <-PCAD* 264 bacteria>proteobacteria>betaproteobacteria Taylorella asinigenitalis MCE3 extradiol ring-cleavage dioxygenase, class III enzyme subunit B [Taylorella asinigenitalis MCE3].
WP_019420565.1 <-PCAD* 265 bacteria>firmicutes Paenibacillus sp. OSY-SE hypothetical protein [Paenibacillus sp. OSY-SE].
YP_005270852.1 <-PCAD* 261 bacteria>firmicutes Acetobacterium woodii DSM 1030 extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Acetobacterium woodii DSM 1030].
YP_006502910.1 <-PCAD* 264 bacteria>proteobacteria>betaproteobacteria Taylorella equigenitalis ATCC 35865 extradiol ring-cleavage dioxygenase class III enzyme subunit B [Taylorella equigenitalis ATCC 35865].
WP_017690674.1 <-PCAD*<-Abhydrolase_6 261 bacteria>firmicutes Paenibacillus sp. PAMC 26794 hypothetical protein [Paenibacillus sp. PAMC 26794].
YP_004803088.1 <-PCAD*||HTH-> 259 bacteria>actinobacteria Streptomyces sp. SirexAA-E Extradiol ring-cleavage dioxygenase class III protein subunit B [Streptomyces sp. SirexAA-E].
WP_016313434.1 <-PCAD*<-Abhydrolase_6 262 bacteria>firmicutes Paenibacillus barengoltzii hypothetical protein [Paenibacillus barengoltzii].
WP_000982920.1 <-PCAD* 253 bacteria>firmicutes Bacillus sp. 7_6_55CFAA_CT2 MFS transporter [Bacillus sp. 7_6_55CFAA_CT2].
WP_019140050.1 <-PCAD* 261 bacteria>proteobacteria>betaproteobacteria Herbaspirillum massiliense hypothetical protein [Herbaspirillum massiliense].
WP_009063197.1 <-PCAD* 257 bacteria>firmicutes Clostridium sp. MSTE9 aromatic ring-cleaving dioxygenase [Clostridium sp. MSTE9].
WP_020070674.1 <-PCAD* 261 bacteria>proteobacteria>betaproteobacteria Burkholderia bryophila catalytic LigB subunit of aromatic ring-opening dioxygenase [Burkholderia bryophila].
ETY81751.1 <-PCAD* 261 bacteria>proteobacteria>betaproteobacteria Burkholderia caribensis MBA4 putative cytoplasmic protein [Burkholderia caribensis MBA4].
WP_006918225.1 <-PCAD* 253 bacteria>firmicutes Bacillus sp. GeD10 Putative cytoplasmic protein [Bacillus sp. GeD10].
YP_036032.1 <-PCAD* 253 bacteria>firmicutes Bacillus thuringiensis serovar konkukian str. 97-27 oxidoreductase [Bacillus thuringiensis serovar konkukian str. 97-27].
WP_008446261.1 <-PCAD* 265 bacteria>proteobacteria>betaproteobacteria Janthinobacterium sp. HH01 extradiol ring-cleavage dioxygenase subunit B [Janthinobacterium sp. HH01].
WP_006578342.1 <-PCAD* 296 bacteria>proteobacteria>betaproteobacteria Cupriavidus sp. HPC(L) extradiol ring-cleavage dioxygenase III subunit B [Cupriavidus sp. HPC(L)].
WP_006037803.1 <-PCAD* 257 bacteria>firmicutes Paenibacillus curdlanolyticus MFS transporter [Paenibacillus curdlanolyticus].
YP_005077789.1 <-PCAD* 255 bacteria>firmicutes Paenibacillus terrae HPL-003 4,5-DOPA dioxygenase extradiol-like protein [Paenibacillus terrae HPL-003].
WP_008714740.1 <-PCAD* 264 bacteria>firmicutes Veillonella sp. 3_1_44 extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Veillonella sp. 3_1_44].
YP_772303.1 <-PCAD* 263 bacteria>proteobacteria>betaproteobacteria Burkholderia ambifaria AMMD extradiol ring-cleavage dioxygenase III subunit B [Burkholderia ambifaria AMMD].
WP_022497651.1 <-PCAD* 257 bacteria>firmicutes Megasphaera elsdenii CAG:570 extradiol ring-cleavage dioxygenase class III protein subunit B [Megasphaera elsdenii CAG:570].
WP_003775198.1 <-PCAD* 266 bacteria>proteobacteria>betaproteobacteria Neisseria elongata hypothetical protein [Neisseria elongata].
YP_004687277.1 <-PCAD* 294 bacteria>proteobacteria>betaproteobacteria Cupriavidus necator N-1 catalytic subunit of aromatic ring-opening dioxygenase [Cupriavidus necator N-1].
YP_001118334.1 <-PCAD* 263 bacteria>proteobacteria>betaproteobacteria Burkholderia vietnamiensis G4 extradiol ring-cleavage dioxygenase III subunit B [Burkholderia vietnamiensis G4].
WP_006029418.1 <-PCAD* 262 bacteria>proteobacteria>betaproteobacteria Burkholderia thailandensis class III extradiol-type catecholic dioxygenase family protein [Burkholderia thailandensis].
WP_021257839.1 <-PCAD*<-NAD_binding_10 255 bacteria>firmicutes Paenibacillus alvei oxidoreductase [Paenibacillus alvei].
YP_727981.1 <-PCAD* 294 bacteria>proteobacteria>betaproteobacteria Ralstonia eutropha H16 catalytic subunit of aromatic ring-opening dioxygenase [Ralstonia eutropha H16].
WP_018006118.1 <-PCAD* 294 bacteria>proteobacteria>betaproteobacteria Cupriavidus taiwanensis catalytic subunit of aromatic ring-opening dioxygenase [Cupriavidus taiwanensis].
WP_019687919.1 <-PCAD* 255 bacteria>firmicutes Paenibacillus polymyxa MFS transporter [Paenibacillus polymyxa].
WP_009115281.1 <-PCAD* 266 bacteria>proteobacteria>betaproteobacteria Neisseria wadsworthii extradiol ring-cleavage dioxygenase III subunit B [Neisseria wadsworthii].
YP_002006988.1 <-PCAD* 294 bacteria>proteobacteria>betaproteobacteria Cupriavidus taiwanensis LMG 19424 homolog of eukaryotic 4,5-dopa dioxygenase extradiol, extradiol ring-cleavage dioxygenase, class iii enzyme, subunit b [Cupriavidus taiwanensis LMG 19424].
WP_007297392.1 <-PCAD*||HTH-> 259 bacteria>actinobacteria Rhodococcus imtechensis extradiol ring-cleavage dioxygenase [Rhodococcus imtechensis].
YP_003747184.1 <-PCAD* 296 bacteria>proteobacteria>betaproteobacteria Ralstonia solanacearum CFBP2957 putative Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Ralstonia solanacearum CFBP2957].
WP_017852800.1 <-PCAD* 266 bacteria>spirochaetes Leptospira interrogans catalytic LigB subunit of aromatic ring-opening dioxygenase [Leptospira interrogans].
WP_019921799.1 <-PCAD* 267 bacteria>proteobacteria>betaproteobacteria Duganella zoogloeoides hypothetical protein [Duganella zoogloeoides].
YP_004028821.1 <-PCAD* 267 bacteria>proteobacteria>betaproteobacteria Burkholderia rhizoxinica HKI 454 Dioxygenase [Burkholderia rhizoxinica HKI 454].
YP_001763778.1 <-PCAD* 263 bacteria>proteobacteria>betaproteobacteria Burkholderia cenocepacia MC0-3 extradiol ring-cleavage dioxygenase class III protein subunit B [Burkholderia cenocepacia MC0-3].
YP_003673891.1 <-PCAD* 261 bacteria>proteobacteria>betaproteobacteria Methylotenera versatilis 301 Extradiol ring-cleavage dioxygenase class III protein subunit B [Methylotenera versatilis 301].
YP_001019953.1 <-PCAD* 292 bacteria>proteobacteria>betaproteobacteria Methylibium petroleiphilum PM1 hypothetical protein Mpe_A0756 [Methylibium petroleiphilum PM1].
YP_003947459.1 <-PCAD* 255 bacteria>firmicutes Paenibacillus polymyxa SC2 extradiol ring-cleavage dioxygenase, class iii protein, subunit b [Paenibacillus polymyxa SC2].
YP_314822.1 <-PCAD* 268 bacteria>proteobacteria>betaproteobacteria Thiobacillus denitrificans ATCC 25259 hypothetical protein Tbd_1064 [Thiobacillus denitrificans ATCC 25259].
WP_023475752.1 <-PCAD* 268 bacteria>proteobacteria>betaproteobacteria Burkholderia cenocepacia putative cytoplasmic protein [Burkholderia cenocepacia].
YP_004618806.1 <-PCAD* 268 bacteria>proteobacteria>betaproteobacteria Ramlibacter tataouinensis TTB310 hypothetical protein Rta_16970 [Ramlibacter tataouinensis TTB310].
WP_016108161.1 <-PCAD* 252 bacteria>firmicutes Bacillus cereus oxidoreductase [Bacillus cereus].
WP_004694636.1 <-PCAD*<-NAD_binding_10 264 bacteria>firmicutes Veillonella parvula catalytic LigB subunit of aromatic ring-opening dioxygenase [Veillonella parvula].
YP_001807149.1 <-PCAD* 263 bacteria>proteobacteria>betaproteobacteria Burkholderia ambifaria MC40-6 extradiol ring-cleavage dioxygenase class III protein subunit B [Burkholderia ambifaria MC40-6].
YP_002229535.1 <-PCAD* 263 bacteria>proteobacteria>betaproteobacteria Burkholderia cenocepacia J2315 putative dioxygenase subunit [Burkholderia cenocepacia J2315].
YP_003871241.1 <-PCAD* 255 bacteria>firmicutes Paenibacillus polymyxa E681 4,5-DOPA dioxygenase extradiol-like protein [Paenibacillus polymyxa E681].
YP_004359086.1 <-PCAD* 269 bacteria>proteobacteria>betaproteobacteria Burkholderia gladioli BSR3 extradiol ring-cleavage dioxygenase class III protein subunit B [Burkholderia gladioli BSR3].
WP_017214044.1 <-PCAD* 257 bacteria>spirochaetes Leptospira noguchii catalytic LigB subunit of aromatic ring-opening dioxygenase [Leptospira noguchii].
WP_009362742.1 <-PCAD* 252 bacteria>firmicutes Anoxybacillus sp. DT3-1 dioxygenase [Anoxybacillus sp. DT3-1].
WP_019914680.1 <-PCAD* 255 bacteria>firmicutes Paenibacillus sp. HW567 hypothetical protein [Paenibacillus sp. HW567].
WP_021256923.1 <-PCAD*<-NAD_binding_10 255 bacteria>firmicutes Paenibacillus alvei oxidoreductase [Paenibacillus alvei].
YP_002910319.1 <-PCAD* 263 bacteria>proteobacteria>betaproteobacteria Burkholderia glumae BGR1 Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Burkholderia glumae BGR1].
WP_020652537.1 <-PCAD* 269 bacteria>proteobacteria>betaproteobacteria Massilia niastensis hypothetical protein [Massilia niastensis].
WP_020167379.1 <-PCAD* 269 bacteria>proteobacteria>betaproteobacteria Methylotenera MULTISPECIES: hypothetical protein [Methylotenera].
YP_002983354.1 <-PCAD* 296 bacteria>proteobacteria>betaproteobacteria Ralstonia pickettii 12D extradiol ring-cleavage dioxygenase class III protein subunit B [Ralstonia pickettii 12D].
YP_005517126.1 <-PCAD* 262 bacteria>firmicutes Alicyclobacillus acidocaldarius subsp. acidocaldarius Tc-4-1 extradiol ring-cleavage dioxygenase class III protein subunit B [Alicyclobacillus acidocaldarius subsp. acidocaldarius Tc-4-1].
WP_017685262.1 <-PCAD* 260 bacteria>proteobacteria>betaproteobacteria Bordetella holmesii catalytic subunit of aromatic ring-opening dioxygenase [Bordetella holmesii].
YP_006440845.1 <-PCAD* 265 bacteria>spirochaetes Turneriella parva DSM 21527 Extradiol ring-cleavage dioxygenase class III protein subunit B [Turneriella parva DSM 21527].
WP_006414102.1 <-PCAD* 260 bacteria>proteobacteria>betaproteobacteria Burkholderia multivorans aromatic ring-opening dioxygenase, catalytic subunit LigB [Burkholderia multivorans].
WP_020206675.1 <-PCAD* 270 bacteria>proteobacteria>betaproteobacteria Cupriavidus sp. WS hypothetical protein [Cupriavidus sp. WS].
WP_002007400.1 <-PCAD* 252 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_016082076.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus oxidoreductase [Bacillus cereus].
YP_367838.1 <-PCAD* 263 bacteria>proteobacteria>betaproteobacteria Burkholderia lata extradiol ring-cleavage dioxygenase class III protein subunit B [Burkholderia lata].
WP_016088399.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus oxidoreductase [Bacillus cereus].
WP_016742790.1 <-PCAD* 264 bacteria>firmicutes Brevibacillus brevis MFS transporter [Brevibacillus brevis].
WP_018574771.1 <-PCAD*||HTH+PBP2-> 270 bacteria>proteobacteria>betaproteobacteria Oligella ureolytica hypothetical protein [Oligella ureolytica].
WP_009515735.1 <-PCAD* 270 bacteria>proteobacteria>betaproteobacteria Hydrogenophaga sp. PBC aromatic ring-cleaving dioxygenase [Hydrogenophaga sp. PBC].
WP_017508136.1 <-PCAD*||HTH+PBP2-> 257 bacteria>proteobacteria>betaproteobacteria beta proteobacterium L13 hypothetical protein [beta proteobacterium L13].
YP_008417242.1 <-PCAD* 255 bacteria>firmicutes Geobacillus sp. JF8 MFS transporter [Geobacillus sp. JF8].
NP_844276.1 <-PCAD* 253 bacteria>firmicutes Bacillus anthracis str. Ames oxidoreductase [Bacillus anthracis str. Ames].
YP_006031177.1 <-PCAD* 296 bacteria>proteobacteria>betaproteobacteria Ralstonia solanacearum Po82 extradiol ring-cleavage dioxygenase related protein [Ralstonia solanacearum Po82].
WP_007382689.1 <-PCAD*||HTH-> 255 bacteria>actinobacteria Streptomyces sviceus extradiol ring-cleavage dioxygenase [Streptomyces sviceus].
WP_021804231.1 <-PCAD* 257 bacteria>firmicutes Clostridium intestinale extradiol ring-cleavage dioxygenase class III protein subunit B [Clostridium intestinale].
CBA26755.1 <-PCAD* 271 bacteria>proteobacteria>betaproteobacteria Curvibacter putative symbiont of Hydra magnipapillata hypothetical protein Csp_G38220 [Curvibacter putative symbiont of Hydra magnipapillata].
WP_016103135.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus oxidoreductase [Bacillus cereus].
WP_005669027.1 <-PCAD* 271 bacteria>proteobacteria>betaproteobacteria Massilia timonae hypothetical protein [Massilia timonae].
YP_828288.1 <-PCAD* 258 bacteria>acidobacteria Candidatus Solibacter usitatus Ellin6076 extradiol ring-cleavage dioxygenase III subunit B [Candidatus Solibacter usitatus Ellin6076].
YP_004896199.1 <-PCAD* 262 bacteria>firmicutes Acidaminococcus intestini RyC-MR95 hypothetical protein Acin_0829 [Acidaminococcus intestini RyC-MR95].
WP_007777185.1 <-PCAD* 264 bacteria>firmicutes Brevibacillus sp. CF112 MFS transporter [Brevibacillus sp. CF112].
WP_016104508.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus oxidoreductase [Bacillus cereus].
WP_016117578.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus oxidoreductase [Bacillus cereus].
WP_010395744.1 <-PCAD*||HTH+PBP2-> 272 bacteria>proteobacteria>betaproteobacteria Janthinobacterium lividum aromatic ring-cleaving dioxygenase [Janthinobacterium lividum].
WP_003268625.1 <-PCAD* 272 bacteria>proteobacteria>betaproteobacteria Ralstonia solanacearum putative Extradiol ring-cleavage dioxygenase,class III enzyme, subunit B [Ralstonia solanacearum].
WP_016122288.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus oxidoreductase [Bacillus cereus].
WP_023556208.1 <-PCAD* 264 bacteria>firmicutes Brevibacillus panacihumi MFS transporter [Brevibacillus panacihumi].
WP_003787693.1 <-PCAD* 260 bacteria>proteobacteria>betaproteobacteria Kingella kingae aromatic ring-cleaving dioxygenase [Kingella kingae].
WP_008905401.1 <-PCAD* 252 bacteria>proteobacteria>betaproteobacteria Acidovorax sp. NO-1 aromatic ring-cleaving dioxygenase [Acidovorax sp. NO-1].
YP_003791640.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus biovar anthracis str. CI oxidoreductase [Bacillus cereus biovar anthracis str. CI].
WP_016136621.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus oxidoreductase [Bacillus cereus].
YP_585542.1 <-PCAD* 296 bacteria>proteobacteria>betaproteobacteria Cupriavidus metallidurans CH34 extradiol ring-cleavage dioxygenase, class III enzyme, subunit B (catalytic subunit) [Cupriavidus metallidurans CH34].
YP_005565606.1 <-PCAD* 253 bacteria>firmicutes Bacillus thuringiensis serovar finitimus YBT-020 oxidoreductase [Bacillus thuringiensis serovar finitimus YBT-020].
YP_003588531.1 <-PCAD* 262 bacteria>firmicutes Kyrpidia tusciae DSM 2912 extradiol ring-cleavage dioxygenase class III protein subunit B [Kyrpidia tusciae DSM 2912].
WP_019577058.1 <-PCAD* 249 bacteria>proteobacteria>betaproteobacteria Curvibacter lanceolatus hypothetical protein [Curvibacter lanceolatus].
WP_021260815.1 <-PCAD* 262 bacteria>firmicutes Paenibacillus alvei 4,5-DOPA dioxygenase extradiol-like protein [Paenibacillus alvei].
WP_000982909.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
EXG87649.1 <-PCAD* 256 bacteria>firmicutes Clostridium sp. ASBs410 hypothetical protein K413DRAFT_4544 [Clostridium sp. ASBs410].
WP_018420099.1 <-PCAD* 246 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. WSM4176 catalytic LigB subunit of aromatic ring-opening dioxygenase [Burkholderia sp. WSM4176].
YP_001901291.1 <-PCAD* 296 bacteria>proteobacteria>betaproteobacteria Ralstonia pickettii 12J extradiol ring-cleavage dioxygenase class III protein subunit B [Ralstonia pickettii 12J].
WP_000982906.1 <-PCAD* 253 bacteria>firmicutes Bacillus thuringiensis MFS transporter [Bacillus thuringiensis].
AHF06085.1 <-PCAD* 256 bacteria>firmicutes Desulfitobacterium metallireducens DSM 15288 aromatic ring-cleaving dioxygenase [Desulfitobacterium metallireducens DSM 15288].
WP_006160330.1 <-PCAD* 273 bacteria>proteobacteria>betaproteobacteria Cupriavidus basilensis aromatic ring-cleaving dioxygenase [Cupriavidus basilensis].
WP_017560347.1 <-PCAD* 253 bacteria>firmicutes Bacillus sp. WBUNB001 MFS transporter [Bacillus sp. WBUNB001].
WP_024001682.1 <-PCAD* 274 bacteria>proteobacteria>betaproteobacteria Acidovorax sp. MR-S7 extradiol ring-cleavage dioxygenase class III protein subunit B [Acidovorax sp. MR-S7].
GAF62987.1 <-PCAD* 297 bacteria>proteobacteria>gammaproteobacteria Psychrobacter sp. JCM 18903 putative cytoplasmic protein [Psychrobacter sp. JCM 18903].
WP_008602125.1 <-PCAD* 263 bacteria>firmicutes Veillonella sp. 6_1_27 extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Veillonella sp. 6_1_27].
WP_020756106.1 <-PCAD* 263 bacteria>firmicutes Geobacillus sp. WSUCF1 Dioxygenase [Geobacillus sp. WSUCF1].
YP_005571697.1 <-PCAD* 253 bacteria>firmicutes Bacillus thuringiensis serovar chinensis CT-43 hypothetical protein CT43_CH1721 [Bacillus thuringiensis serovar chinensis CT-43].
WP_019427365.1 <-PCAD* 288 bacteria>proteobacteria>betaproteobacteria Limnohabitans sp. Rim28 hypothetical protein [Limnohabitans sp. Rim28].
WP_018292643.1 <-PCAD* 258 bacteria>proteobacteria>betaproteobacteria Gallionella sp. SCGC AAA018-N21 hypothetical protein [Gallionella sp. SCGC AAA018-N21].
YP_004645684.1 <-PCAD* 256 bacteria>firmicutes Paenibacillus mucilaginosus KNP414 extradiol ring-cleavage dioxygenase class III protein subunit B [Paenibacillus mucilaginosus KNP414].
WP_007851295.1 <-PCAD* 301 bacteria>proteobacteria>betaproteobacteria Acidovorax sp. CF316 aromatic ring-cleaving dioxygenase [Acidovorax sp. CF316].
WP_010414030.1 <-PCAD* 299 bacteria>spirochaetes Leptospira inadai aromatic ring-cleaving dioxygenase [Leptospira inadai].
WP_010458439.1 <-PCAD* 301 bacteria>proteobacteria>betaproteobacteria Acidovorax radicis aromatic ring-cleaving dioxygenase [Acidovorax radicis].
WP_004362918.1 <-PCAD* 275 bacteria>proteobacteria>betaproteobacteria Thauera phenylacetica extradiol ring-cleavage dioxygenase class III protein subunit B [Thauera phenylacetica].
WP_006296132.1 <-PCAD* 288 bacteria>proteobacteria>betaproteobacteria Hylemonella gracilis aromatic ring-cleaving dioxygenase [Hylemonella gracilis].
WP_000982904.1 <-PCAD* 253 bacteria>firmicutes Bacillus thuringiensis MFS transporter [Bacillus thuringiensis].
YP_083270.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus E33L oxidoreductase [Bacillus cereus E33L].
WP_000982902.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
ETI98046.1 <-PCAD* 263 bacteria>firmicutes Veillonella dispar DORA_11 Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Veillonella dispar DORA_11].
WP_004256472.1 <-PCAD* 237 bacteria>proteobacteria>betaproteobacteria Thauera sp. 63 catalytic LigB subunit of aromatic ring-opening dioxygenase [Thauera sp. 63].
WP_020424000.1 <-PCAD* 303 bacteria>proteobacteria>betaproteobacteria Cupriavidus sp. WS catalytic subunit of aromatic ring-opening dioxygenase [Cupriavidus sp. WS].
YP_004617717.1 <-PCAD* 303 bacteria>proteobacteria>betaproteobacteria Ramlibacter tataouinensis TTB310 Aromatic ring-opening dioxygenase [Ramlibacter tataouinensis TTB310].
WP_022803428.1 <-PCAD* 264 bacteria unclassified Calescamantes MULTISPECIES: extradiol ring-cleavage dioxygenase [unclassified Calescamantes].
YP_007917040.1 <-PCAD* 262 bacteria>proteobacteria>betaproteobacteria Burkholderia thailandensis MSMB121 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Burkholderia thailandensis MSMB121].
WP_000982900.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
YP_007502807.1 <-PCAD* 259 bacteria>proteobacteria>betaproteobacteria beta proteobacterium CB extradiol ring-cleavage dioxygenase III subunit B [beta proteobacterium CB].
NP_831560.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus ATCC 14579 hypothetical protein BC1787 [Bacillus cereus ATCC 14579].
YP_001798066.1 <-PCAD* 259 bacteria>proteobacteria>betaproteobacteria Polynucleobacter necessarius subsp. necessarius STIR1 extradiol ring-cleavage dioxygenase class III protein subunit B [Polynucleobacter necessarius subsp. necessarius STIR1].
YP_005316613.1 <-PCAD* 256 bacteria>firmicutes Paenibacillus mucilaginosus 3016 extradiol ring-cleavage dioxygenase class III protein subunit B [Paenibacillus mucilaginosus 3016].
WP_000982897.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
YP_006827862.1 <-PCAD* 253 bacteria>firmicutes Bacillus thuringiensis MC28 LysR family transcriptional regulator [Bacillus thuringiensis MC28].
NP_615450.1 <-PCAD* 258 archaea>euryarchaeota Methanosarcina acetivorans C2A hypothetical protein MA0486 [Methanosarcina acetivorans C2A].
YP_002258288.1 <-PCAD* 306 bacteria>proteobacteria>betaproteobacteria Ralstonia solanacearum IPO1609 extradiol ring-cleavage dioxygenase related protein [Ralstonia solanacearum IPO1609].
WP_020723062.1 <-PCAD* 306 bacteria>proteobacteria>betaproteobacteria Variovorax paradoxus Extradiol ring-cleavage dioxygenase class III protein subunit B [Variovorax paradoxus].
YP_001644584.1 <-PCAD* 253 bacteria>firmicutes Bacillus weihenstephanensis KBAB4 extradiol ring-cleavage dioxygenase class III protein subunit B [Bacillus weihenstephanensis KBAB4].
WP_017862644.1 <-PCAD* 256 bacteria>spirochaetes Leptospira santarosai catalytic LigB subunit of aromatic ring-opening dioxygenase [Leptospira santarosai].
YP_008784977.1 <-PCAD* 253 bacteria>firmicutes Bacillus toyonensis BCT-7112 Putative cytoplasmic protein [Bacillus toyonensis BCT-7112].
AEI30653.1 <-PCAD* 275 uncultured microorganism extradiol ring-cleavage dioxygenase class III protein subunit B [uncultured microorganism].
YP_008818446.1 <-PCAD* 253 bacteria>firmicutes Bacillus thuringiensis YBT-1518 oxidoreductase [Bacillus thuringiensis YBT-1518].
WP_000982895.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
YP_006193549.1 <-PCAD* 256 bacteria>firmicutes Paenibacillus mucilaginosus K02 MFS transporter [Paenibacillus mucilaginosus K02].
YP_004521167.1 <-PCAD* 263 archaea>euryarchaeota Methanobacterium sp. SWAN-1 extradiol ring-cleavage dioxygenase class III protein subunit B [Methanobacterium sp. SWAN-1].
CDN35191.1 <-PCAD* 253 bacteria>firmicutes Bacillus thuringiensis DB27 unnamed protein product [Bacillus thuringiensis DB27].
WP_005794116.1 <-PCAD* 287 bacteria>proteobacteria>betaproteobacteria Acidovorax delafieldii aromatic ring-cleaving dioxygenase [Acidovorax delafieldii].
YP_003278779.1 <-PCAD* 308 bacteria>proteobacteria>betaproteobacteria Comamonas testosteroni CNB-2 Extradiol ring-cleavage dioxygenase, class III [Comamonas testosteroni CNB-2].
NP_978260.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus ATCC 10987 oxidoreductase [Bacillus cereus ATCC 10987].
YP_002529580.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus Q1 hypothetical protein BCQ_1860 [Bacillus cereus Q1].
YP_002450848.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus AH820 oxidoreductase [Bacillus cereus AH820].
WP_010348732.1 <-PCAD*<-Abhydrolase_6 263 bacteria>firmicutes Paenibacillus peoriae MFS transporter [Paenibacillus peoriae].
YP_003278861.1 <-PCAD* 286 bacteria>proteobacteria>betaproteobacteria Comamonas testosteroni CNB-2 Extradiol ring-cleavage dioxygenase, class III [Comamonas testosteroni CNB-2].
WP_004547593.1 <-PCAD* 262 bacteria>proteobacteria>betaproteobacteria Burkholderia pseudomallei aromatic ring-opening dioxygenase [Burkholderia pseudomallei].
WP_021250716.1 <-PCAD* 197 bacteria>proteobacteria>betaproteobacteria Thauera terpenica hypothetical protein [Thauera terpenica].
WP_000979668.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_000982891.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
YP_001374768.1 <-PCAD* 253 bacteria>firmicutes Bacillus cytotoxicus NVH 391-98 extradiol ring-cleavage dioxygenase class III protein subunit B [Bacillus cytotoxicus NVH 391-98].
WP_003001542.1 <-PCAD* 256 bacteria>spirochaetes Leptospira weilii aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira weilii].
WP_004485044.1 <-PCAD* 256 bacteria>spirochaetes Leptospira santarosai aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira santarosai].
WP_004481423.1 <-PCAD* 256 bacteria>spirochaetes Leptospira santarosai aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira santarosai].
YP_006967739.1 <-PCAD* 279 bacteria>proteobacteria>betaproteobacteria Bordetella bronchiseptica 253 hypothetical protein BN112_1672 [Bordetella bronchiseptica 253].
YP_007401588.1 <-PCAD* 256 bacteria>firmicutes Geobacillus sp. GHH01 hypothetical protein GHH_c13000 [Geobacillus sp. GHH01].
YP_001559516.1 <-PCAD* 253 bacteria>firmicutes Clostridium phytofermentans ISDg extradiol ring-cleavage dioxygenase class III protein subunit B [Clostridium phytofermentans ISDg].
WP_000982890.1 <-PCAD* 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_008697025.1 <-PCAD* 253 bacteria>fusobacteria Fusobacterium ulcerans hypothetical protein [Fusobacterium ulcerans].
WP_005915367.1 <-PCAD* 258 bacteria>fusobacteria Fusobacterium nucleatum extradiol ring-cleavage dioxygenase class III protein subunit B [Fusobacterium nucleatum].
WP_004469631.1 <-PCAD* 256 bacteria>spirochaetes Leptospira MULTISPECIES: aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira].
YP_003968710.1 <-PCAD* 260 bacteria>fusobacteria Ilyobacter polytropus DSM 2926 extradiol ring-cleavage dioxygenase class III protein subunit B [Ilyobacter polytropus DSM 2926].
WP_005975845.1 <-PCAD* 258 bacteria>fusobacteria Fusobacterium periodonticum extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Fusobacterium periodonticum].
WP_004567971.1 <-PCAD* 279 bacteria>proteobacteria>betaproteobacteria Bordetella bronchiseptica conserved hypothetical protein [Bordetella bronchiseptica].
YP_005468610.1 <-PCAD* 265 bacteria>nitrospirae Leptospirillum ferrooxidans C2-3 catalytic LigB subunit of aromatic ring-opening dioxygenase family [Leptospirillum ferrooxidans C2-3].
EES51550.1 <-PCAD* 266 bacteria>nitrospirae Leptospirillum ferrodiazotrophum putative catalytic LigB subunit of aromatic ring-opening dioxygenase [Leptospirillum ferrodiazotrophum].
EXI75202.1 <-PCAD*||HTH+PBP2-> 318 bacteria>proteobacteria>betaproteobacteria Candidatus Accumulibacter sp. SK-11 LigB family dioxygenase [Candidatus Accumulibacter sp. SK-11].
YP_523587.1 <-PCAD* 285 bacteria>proteobacteria>betaproteobacteria Albidiferax ferrireducens T118 extradiol ring-cleavage dioxygenase III subunit B [Albidiferax ferrireducens T118].
WP_001225013.1 <-PCAD* 263 bacteria>spirochaetes Leptospira interrogans catalytic LigB subunit of aromatic ring-opening dioxygenase [Leptospira interrogans].
WP_009856088.1 <-PCAD* 280 bacteria>proteobacteria>betaproteobacteria Rubrivivax benzoatilyticus extradiol ring-cleavage dioxygenase class III protein subunit B [Rubrivivax benzoatilyticus].
EQD24429.1 <-PCAD* 264 bacteria>nitrospirae Leptospirillum sp. Group IV 'UBA BS' hypothetical protein D084_Lepto4C00439G0010 [Leptospirillum sp. Group IV 'UBA BS'].
WP_019560013.1 <-PCAD* 285 bacteria>proteobacteria>betaproteobacteria Caldimonas manganoxidans hypothetical protein [Caldimonas manganoxidans].
WP_018903552.1 <-PCAD* 320 bacteria>proteobacteria>betaproteobacteria Variovorax paradoxus Extradiol ring-cleavage dioxygenase class III protein subunit B [Variovorax paradoxus].
YP_306170.1 <-PCAD* 257 archaea>euryarchaeota Methanosarcina barkeri str. Fusaro conserved hypothetical protein [Methanosarcina barkeri str. Fusaro].
EXI66437.1 <-PCAD*||HTH+PBP2-> 323 bacteria>proteobacteria>betaproteobacteria Candidatus Accumulibacter sp. SK-12 LigB family dioxygenase [Candidatus Accumulibacter sp. SK-12].
CBJ39643.1 <-PCAD* 284 bacteria>proteobacteria>betaproteobacteria Ralstonia solanacearum CMR15 putative Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Ralstonia solanacearum CMR15].
WP_010577110.1 <-PCAD* 257 bacteria>spirochaetes Leptospira alexanderi catalytic LigB subunit of aromatic ring-opening dioxygenase [Leptospira alexanderi].

4



Supporting_Data.JBC.txt 5/13/2019

YP_003753973.1 <-PCAD* 284 bacteria>proteobacteria>betaproteobacteria Ralstonia solanacearum PSI07 putative Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Ralstonia solanacearum PSI07].
WP_010219446.1 <-PCAD*||HTH+PBP2-> 264 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. PAMC 26621 aromatic ring-cleaving dioxygenase [Sphingomonas sp. PAMC 26621].
WP_018640801.1 <-PCAD* 264 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium japonicum aromatic ring-cleaving dioxygenase [Bradyrhizobium japonicum].
WP_023887405.1 <-PCAD*<-HTH+PBP2 257 bacteria>proteobacteria>betaproteobacteria Eikenella corrodens hypothetical protein [Eikenella corrodens].
YP_982602.1 <-PCAD* 284 bacteria>proteobacteria>betaproteobacteria Polaromonas naphthalenivorans CJ2 extradiol ring-cleavage dioxygenase III subunit B [Polaromonas naphthalenivorans CJ2].
WP_003780520.1 <-PCAD* 145 bacteria>proteobacteria>betaproteobacteria Neisseria macacae aromatic ring-cleaving dioxygenase [Neisseria macacae].
WP_007711157.1 <-PCAD* 252 bacteria>proteobacteria>alphaproteobacteria Sphingobium sp. AP49 aromatic ring-cleaving dioxygenase [Sphingobium sp. AP49].
YP_008744411.1 <-PCAD* 262 bacteria>proteobacteria>betaproteobacteria Burkholderia pseudomallei NCTC 13179 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Burkholderia pseudomallei NCTC 13179].
CCA80855.1 <-PCAD* 284 bacteria>proteobacteria>betaproteobacteria blood disease bacterium R229 putative Extradiol ring-cleavage dioxygenase,class III enzyme, subunit B [blood disease bacterium R229].
WP_024018467.1 <-PCAD* 252 bacteria>proteobacteria>alphaproteobacteria Sphingobium sp. C100 aromatic ring-cleaving dioxygenase [Sphingobium sp. C100].
YP_787026.1 <-PCAD* 258 bacteria>proteobacteria>betaproteobacteria Bordetella avium 197N 4,5-dopa dioxygenase extradiol [Bordetella avium 197N].
YP_001404299.1 <-PCAD* 273 archaea>euryarchaeota Methanoregula boonei 6A8 extradiol ring-cleavage dioxygenase III subunit B [Methanoregula boonei 6A8].
EUJ13412.1 <-PCAD* 284 bacteria>proteobacteria>betaproteobacteria Ralstonia solanacearum P673 catalytic subunit of aromatic ring-opening dioxygenase [Ralstonia solanacearum P673].
WP_007666967.1 <-PCAD* 257 bacteria>proteobacteria>alphaproteobacteria Caulobacter sp. AP07 aromatic ring-cleaving dioxygenase [Caulobacter sp. AP07].
EWS65525.1 <-PCAD* 141 bacteria>proteobacteria>betaproteobacteria Hydrogenophaga sp. T4 LigB family dioxygenase [Hydrogenophaga sp. T4].
WP_017499096.1 <-PCAD* 252 bacteria>proteobacteria>alphaproteobacteria alpha proteobacterium LLX12A aromatic ring-cleaving dioxygenase [alpha proteobacterium LLX12A].
YP_003819298.1 <-PCAD* 251 bacteria>proteobacteria>alphaproteobacteria Brevundimonas subvibrioides ATCC 15264 extradiol ring-cleavage dioxygenase class III protein subunit B [Brevundimonas subvibrioides ATCC 15264].
WP_019389647.1 <-LigB<-PCAD* 137 bacteria>proteobacteria>betaproteobacteria Kingella kingae hypothetical protein [Kingella kingae].
YP_799813.1 <-PCAD* 257 bacteria>spirochaetes Leptospira borgpetersenii serovar Hardjo-bovis str. JB197 catalytic LigB subunit of aromatic ring-opening dioxygenase [Leptospira borgpetersenii serovar Hardjo-bovis str. JB197].
WP_007198781.1 <-PCAD*<-?||HTH+PBP2-> 265 bacteria>proteobacteria>alphaproteobacteria Hoeflea phototrophica aromatic ring-cleaving dioxygenase [Hoeflea phototrophica].
WP_010187341.1 <-PCAD* 289 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. PAMC 26605 aromatic ring-cleaving dioxygenase [Sphingomonas sp. PAMC 26605].
WP_020783475.1 <-PCAD* 257 bacteria>spirochaetes Leptospira santarosai aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira santarosai].
YP_004687922.1 <-PCAD* 110 bacteria>proteobacteria>betaproteobacteria Cupriavidus necator N-1 hypothetical protein CNE_BB1p04600 [Cupriavidus necator N-1].
WP_019369985.1 <-PCAD* 249 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. ATCC 31555 aromatic ring-cleaving dioxygenase [Sphingomonas sp. ATCC 31555].
WP_020705513.1 <-PCAD* 262 bacteria>proteobacteria>betaproteobacteria Oxalobacteraceae bacterium AB_14 hypothetical protein [Oxalobacteraceae bacterium AB_14].
CCQ73016.1 <-PCAD* 265 bacteria>proteobacteria>alphaproteobacteria Magnetospirillum putative dioxygenase [Magnetospirillum].
WP_007613279.1 <-PCAD* 265 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. WSM471 aromatic ring-cleaving dioxygenase [Bradyrhizobium sp. WSM471].
WP_002149844.1 <-PCAD* 257 bacteria>spirochaetes Leptospira MULTISPECIES: aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira].
WP_021237835.1 <-PCAD* 269 bacteria>proteobacteria>alphaproteobacteria Sphingobium quisquiliarum aromatic ring-cleaving dioxygenase [Sphingobium quisquiliarum].
WP_020782738.1 <-PCAD* 257 bacteria>spirochaetes Leptospira sp. P2653 aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira sp. P2653].
YP_759684.1 <-PCAD* 258 bacteria>proteobacteria>alphaproteobacteria Hyphomonas neptunium ATCC 15444 extradiol-type ring-opening dioxygenase [Hyphomonas neptunium ATCC 15444].
WP_006959160.1 <-PCAD* 269 bacteria>proteobacteria>alphaproteobacteria Sphingobium japonicum Putative cytoplasmic protein [Sphingobium japonicum].
WP_022730434.1 <-PCAD* 274 bacteria>proteobacteria>alphaproteobacteria Thalassospira lucentensis extradiol ring-cleavage dioxygenase [Thalassospira lucentensis].
WP_018688179.1 <-PCAD* 265 bacteria>proteobacteria>alphaproteobacteria Ahrensia kielensis hypothetical protein [Ahrensia kielensis].
NP_376674.1 <-PCAD* 260 archaea>crenarchaeota Sulfolobus tokodaii str. 7 hypothetical protein ST0771 [Sulfolobus tokodaii str. 7].
YP_007616058.1 <-PCAD* 262 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. MM-1 catalytic LigB subunit of aromatic ring-opening dioxygenase [Sphingomonas sp. MM-1].
WP_019400721.1 <-PCAD* 270 bacteria>proteobacteria>alphaproteobacteria Chelatococcus sp. GW1 hypothetical protein [Chelatococcus sp. GW1].
YP_001190550.1 <-PCAD* 252 archaea>crenarchaeota Metallosphaera sedula DSM 5348 extradiol ring-cleavage dioxygenase III subunit B [Metallosphaera sedula DSM 5348].
YP_005038258.1 <-PCAD* 261 bacteria>proteobacteria>alphaproteobacteria Azospirillum lipoferum 4B putative dioxygenase [Azospirillum lipoferum 4B].
WP_019173153.1 <-PCAD* 265 bacteria>proteobacteria>alphaproteobacteria Pseudaminobacter salicylatoxidans hypothetical protein [Pseudaminobacter salicylatoxidans].
WP_023002340.1 <-PCAD* 262 bacteria>proteobacteria>alphaproteobacteria Labrenzia MULTISPECIES: extradiol ring-cleavage dioxygenase [Labrenzia].
WP_022681997.1 <-PCAD* 269 bacteria>proteobacteria>alphaproteobacteria Sphingobium sp. YL23 aromatic ring-cleaving dioxygenase [Sphingobium sp. YL23].
WP_008494074.1 <-PCAD* 260 bacteria>proteobacteria>alphaproteobacteria Acidocella sp. MX-AZ02 putative extradiol dioxygenase [Acidocella sp. MX-AZ02].
YP_004301776.1 <-PCAD* 268 bacteria>proteobacteria>alphaproteobacteria Polymorphum gilvum SL003B-26A1 aromatic ring-opening dioxygenase superfamily catalytic subunit LigB [Polymorphum gilvum SL003B-26A1].
AAW62387.1 <-PCAD* 275 bacteria>proteobacteria>alphaproteobacteria Agrobacterium vitis dioxygenase [Agrobacterium vitis].
WP_022693695.1 <-PCAD* 268 bacteria>proteobacteria>alphaproteobacteria Ponticaulis koreensis aromatic ring-cleaving dioxygenase [Ponticaulis koreensis].
WP_008613741.1 <-PCAD*||HTH+PBP2-> 255 bacteria>proteobacteria>alphaproteobacteria Magnetospirillum sp. SO-1 hypothetical protein [Magnetospirillum sp. SO-1].
YP_002549203.1 <-PCAD* 275 bacteria>proteobacteria>alphaproteobacteria Agrobacterium vitis S4 hypothetical protein Avi_1671 [Agrobacterium vitis S4].
WP_009029202.1 <-PCAD* 85 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. ORS 375 putative Extradiol ring-cleavage dioxygenase (fragment) [Bradyrhizobium sp. ORS 375].
WP_008891453.1 <-PCAD* 275 bacteria>proteobacteria>alphaproteobacteria Thalassospira profundimaris extradiol ring-cleavage dioxygenase [Thalassospira profundimaris].
WP_007284137.1 <-PCAD* 106 bacteria>proteobacteria>alphaproteobacteria Gluconobacter thailandicus hypothetical protein [Gluconobacter thailandicus].
YP_003447918.1 <-PCAD* 260 bacteria>proteobacteria>alphaproteobacteria Azospirillum sp. B510 extradiol aromatic ring-opening dioxygenase [Azospirillum sp. B510].
YP_004833469.1 <-PCAD* 267 bacteria>proteobacteria>alphaproteobacteria Sphingobium sp. SYK-6 extradiol dioxygenase [Sphingobium sp. SYK-6].
WP_022727182.1 <-PCAD* 260 bacteria>proteobacteria>alphaproteobacteria Fodinicurvata sediminis catalytic LigB subunit of aromatic ring-opening dioxygenase [Fodinicurvata sediminis].
WP_018428185.1 <-PCAD* 265 bacteria>proteobacteria>alphaproteobacteria Hoeflea sp. 108 hypothetical protein [Hoeflea sp. 108].
YP_000602.1 <-PCAD* 257 bacteria>spirochaetes Leptospira interrogans serovar Copenhageni str. Fiocruz L1-130 hypothetical protein LIC10618 [Leptospira interrogans serovar Copenhageni str. Fiocruz L1-130].
YP_005030889.1 <-PCAD* 267 bacteria>proteobacteria>alphaproteobacteria Azospirillum brasilense Sp245 putative dioxygenase [Azospirillum brasilense Sp245].
WP_006727536.1 <-PCAD* 294 bacteria>proteobacteria>alphaproteobacteria Agrobacterium albertimagni aromatic ring-cleaving dioxygenase [Agrobacterium albertimagni].
WP_017809900.1 <-PCAD* 257 bacteria>spirochaetes Leptospira alstoni catalytic LigB subunit of aromatic ring-opening dioxygenase [Leptospira alstoni].
YP_001831342.1 <-PCAD* 265 bacteria>proteobacteria>alphaproteobacteria Beijerinckia indica subsp. indica ATCC 9039 extradiol ring-cleavage dioxygenase class III protein subunit B [Beijerinckia indica subsp. indica ATCC 9039].
NP_343316.1 <-PCAD* 259 archaea>crenarchaeota Sulfolobus solfataricus P2 hypothetical protein SSO1913 [Sulfolobus solfataricus P2].
YP_004554166.1 <-PCAD* 276 bacteria>proteobacteria>alphaproteobacteria Sphingobium chlorophenolicum L-1 extradiol ring-cleavage dioxygenase class III protein subunit B [Sphingobium chlorophenolicum L-1].
WP_009209890.1 <-PCAD* 265 bacteria>proteobacteria>alphaproteobacteria Aurantimonas manganoxydans possible catalytic LigB subunit of aromatic ring-opening dioxygenase [Aurantimonas manganoxydans].
WP_007197737.1 <-PCAD* 280 bacteria>proteobacteria>alphaproteobacteria Hoeflea phototrophica hypothetical protein [Hoeflea phototrophica].
YP_006256458.1 <-PCAD* 272 bacteria>bacteroidetes Solitalea canadensis DSM 3403 hypothetical protein Solca_2239 [Solitalea canadensis DSM 3403].
WP_022690921.1 <-PCAD* 207 bacteria>proteobacteria>alphaproteobacteria Sphingomonas-like bacterium B12 aromatic ring-cleaving dioxygenase, partial [Sphingomonas-like bacterium B12].
WP_009163969.1 <-PCAD* 260 bacteria>synergistetes Pyramidobacter piscolens 4,5-dopa dioxygenase extradiol [Pyramidobacter piscolens].
YP_425301.1 <-PCAD* 279 bacteria>proteobacteria>alphaproteobacteria Rhodospirillum rubrum ATCC 11170 extradiol ring-cleavage dioxygenase III subunit B [Rhodospirillum rubrum ATCC 11170].
YP_006369430.1 <-PCAD* 271 bacteria>proteobacteria>alphaproteobacteria Tistrella mobilis KA081020-065 Catalytic LigB subunit of aromatic ring-opening dioxygenase [Tistrella mobilis KA081020-065].
WP_007406999.1 <-PCAD* 285 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. S17 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Sphingomonas sp. S17].
WP_020819882.1 <-PCAD* 271 bacteria>proteobacteria>alphaproteobacteria Sphingobium chinhatense aromatic ring-cleaving dioxygenase [Sphingobium chinhatense].
YP_005078868.1 <-PCAD* 258 bacteria>proteobacteria>alphaproteobacteria Pseudovibrio sp. FO-BEG1 Extradiol aromatic ring-opening dioxygenase, DODA type [Pseudovibrio sp. FO-BEG1].
WP_018066964.1 <-PCAD* 277 bacteria>proteobacteria>alphaproteobacteria Martelella mediterranea hypothetical protein [Martelella mediterranea].
YP_002130007.1 <-PCAD*<-?||HTH+PBP2-> 266 bacteria>proteobacteria>alphaproteobacteria Phenylobacterium zucineum HLK1 extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Phenylobacterium zucineum HLK1].
NP_773102.1 <-PCAD* 267 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium diazoefficiens USDA 110 hypothetical protein bll6462 [Bradyrhizobium diazoefficiens USDA 110].
WP_007810249.1 PCAD*-> 265 bacteria>proteobacteria>gammaproteobacteria Rhodanobacter spathiphylli aromatic ring-cleaving dioxygenase [Rhodanobacter spathiphylli].
WP_007510225.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Rhodanobacter denitrificans aromatic ring-cleaving dioxygenase [Rhodanobacter denitrificans].
WP_009803620.1 LigB->PCAD*-> 106 bacteria>proteobacteria>alphaproteobacteria Oceanicola batsensis Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Oceanicola batsensis].
WP_003278229.1 PCAD*-> 296 bacteria>proteobacteria>betaproteobacteria Ralstonia solanacearum extradiol ring-cleavage dioxygenase related protein [Ralstonia solanacearum].
WP_009820028.1 PCAD*-> 251 bacteria>proteobacteria>alphaproteobacteria Roseovarius sp. 217 aromatic ring-cleaving dioxygenase [Roseovarius sp. 217].
WP_009504343.1 <-SP+HlyD||PCAD*-> 270 bacteria>proteobacteria>alphaproteobacteria Citreicella sp. 357 aromatic ring-cleaving dioxygenase [Citreicella sp. 357].
WP_003793201.1 PCAD*-> 252 bacteria>proteobacteria>betaproteobacteria Kingella oralis aromatic ring-cleaving dioxygenase [Kingella oralis].
WP_020550487.1 <-PCAD*||?->HTH-> 257 bacteria>actinobacteria Streptomyces scabrisporus extradiol ring-cleavage dioxygenase [Streptomyces scabrisporus].
WP_022994857.1 PCAD*-> 267 bacteria>proteobacteria>gammaproteobacteria Alcanivorax sp. PN-3 extradiol ring-cleavage dioxygenase [Alcanivorax sp. PN-3].
YP_003945118.1 PCAD*-> 263 bacteria>firmicutes Paenibacillus polymyxa SC2 extradiol ring-cleavage dioxygenase class iii protein subunit b [Paenibacillus polymyxa SC2].
WP_019686186.1 PCAD*-> 263 bacteria>firmicutes Paenibacillus polymyxa MFS transporter [Paenibacillus polymyxa].
WP_016819802.1 PCAD*-> 263 bacteria>firmicutes Paenibacillus polymyxa MFS transporter [Paenibacillus polymyxa].
YP_003869189.1 PCAD*-> 263 bacteria>firmicutes Paenibacillus polymyxa E681 4,5-DOPA dioxygenase extradiol-like protein [Paenibacillus polymyxa E681].
WP_018753712.1 PCAD*-> 262 bacteria>firmicutes Paenibacillus sanguinis MFS transporter [Paenibacillus sanguinis].
WP_009224541.1 PCAD*-> 262 bacteria>firmicutes Paenibacillus sp. oral taxon 786 MFS transporter [Paenibacillus sp. oral taxon 786].
WP_017426200.1 PCAD*-> 263 bacteria>firmicutes Paenibacillus sp. ICGEB2008 MFS transporter [Paenibacillus sp. ICGEB2008].
WP_007428875.1 PCAD*-> 261 bacteria>firmicutes Paenibacillus sp. Aloe-11 MFS transporter [Paenibacillus sp. Aloe-11].
WP_023966696.1 PCAD*-> 258 bacteria>firmicutes Paenibacillus sp. JCM 10914 putative cytoplasmic protein [Paenibacillus sp. JCM 10914].
YP_005075368.1 PCAD*-> 263 bacteria>firmicutes Paenibacillus terrae HPL-003 4,5-DOPA dioxygenase extradiol-like protein [Paenibacillus terrae HPL-003].
GAF08748.1 PCAD*-> 260 bacteria>firmicutes Paenibacillus pini JCM 16418 cytoplasmic protein [Paenibacillus pini JCM 16418].
YP_008910299.1 PCAD*-> 263 bacteria>firmicutes Paenibacillus polymyxa CR1 MFS transporter [Paenibacillus polymyxa CR1].
WP_006208318.1 PCAD*-> 258 bacteria>firmicutes Paenibacillus vortex MFS transporter [Paenibacillus vortex].
ETT48180.1 PCAD*-> 258 bacteria>firmicutes Paenibacillus sp. FSL H8-237 Extradiol ring-cleavage dioxygenase class III protein subunit B [Paenibacillus sp. FSL H8-237].
WP_007131008.1 PCAD*-> 258 bacteria>firmicutes Paenibacillus lactis MFS transporter [Paenibacillus lactis].
YP_003241079.1 PCAD*-> 258 bacteria>firmicutes Paenibacillus sp. Y412MC10 Extradiol ring-cleavage dioxygenase class III protein subunit B [Paenibacillus sp. Y412MC10].
WP_016691170.1 <-PCAD* 280 bacteria>actinobacteria Rhodococcus rhodochrous extradiol ring-cleavage dioxygenase III subunit B [Rhodococcus rhodochrous].
WP_006553170.1 <-PCAD* 280 bacteria>actinobacteria Rhodococcus pyridinivorans extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Rhodococcus pyridinivorans].
YP_002138015.1 F420_oxidored+TM-><-PCAD* 260 bacteria>proteobacteria>deltaproteobacteria Geobacter bemidjiensis Bem LigB family aromatic ring-opening extradiol dioxygenase [Geobacter bemidjiensis Bem].
WP_017008964.1 GNAT->PCAD*-> 266 bacteria>proteobacteria>gammaproteobacteria Enterovibrio calviensis hypothetical protein [Enterovibrio calviensis].
YP_744876.1 <-PCAD*||HTH+PBP2-> 263 bacteria>proteobacteria>alphaproteobacteria Granulibacter bethesdensis CGDNIH1 dioxygenase [Granulibacter bethesdensis CGDNIH1].
WP_003119874.1 HTH+PBP2->PCAD*-> 256 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa hypothetical protein [Pseudomonas aeruginosa].
YP_008133468.1 HTH+PBP2->PCAD*-> 256 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa RP73 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas aeruginosa RP73].
YP_005982167.1 HTH+PBP2->PCAD*-> 256 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa NCGM2.S1 hypothetical protein NCGM2_3944 [Pseudomonas aeruginosa NCGM2.S1].
NP_251529.1 HTH+PBP2->PCAD*-> 256 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa PAO1 hypothetical protein PA2839 [Pseudomonas aeruginosa PAO1].
WP_017149144.1 HTH+PBP2->PCAD*-> 256 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas aeruginosa].
WP_023113168.1 HTH+PBP2->PCAD*-> 256 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa hypothetical protein [Pseudomonas aeruginosa].
WP_005307778.1 HTH+PBP2-><-PCAD* 282 bacteria>proteobacteria>gammaproteobacteria Acinetobacter MULTISPECIES: hypothetical protein [Acinetobacter].
WP_006220531.1 <-PCAD* 258 bacteria>proteobacteria>betaproteobacteria Achromobacter piechaudii hypothetical protein [Achromobacter piechaudii].
WP_010552901.1 <-PCAD*||HTH+PBP2-><-HTH+PBP2 258 bacteria>proteobacteria>gammaproteobacteria Pseudoalteromonas arctica extradiol ring-cleavage dioxygenase [Pseudoalteromonas arctica].
WP_017840816.1 <-PCAD* 315 bacteria>proteobacteria>gammaproteobacteria Methylomicrobium buryatense hypothetical protein [Methylomicrobium buryatense].
WP_007583661.1 <-PCAD*||HTH+PBP2-><-HTH+PBP2 258 bacteria>proteobacteria>gammaproteobacteria Pseudoalteromonas sp. BSi20429 extradiol ring-cleavage dioxygenase [Pseudoalteromonas sp. BSi20429].
ETV02148.1 HTH+PBP2->PCAD*-> 256 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa BWHPSA047 hypothetical protein Q052_02432 [Pseudomonas aeruginosa BWHPSA047].
WP_017755116.1 <-PCAD* 262 bacteria>firmicutes Bacillus sp. ZYK hypothetical protein [Bacillus sp. ZYK].
ETT23922.1 PCAD*-> 288 bacteria>actinobacteria Rhodococcus rhodochrous ATCC 21198 Extradiol ring-cleavage dioxygenase class III protein subunit B [Rhodococcus rhodochrous ATCC 21198].
YP_003980470.1 <-PCAD* 258 bacteria>proteobacteria>betaproteobacteria Achromobacter xylosoxidans A8 catalytic Ligsubunit beta of aromatic ring-opening dioxygenase family protein 3 [Achromobacter xylosoxidans A8].
YP_963678.1 <-PCAD*||HTH+PBP2-> 270 bacteria>proteobacteria>gammaproteobacteria Shewanella sp. W3-18-1 extradiol ring-cleavage dioxygenase III subunit B [Shewanella sp. W3-18-1].
EWG62332.1 PCAD*-> 289 bacteria>actinobacteria Mycobacterium aromaticivorans JS19b1 extradiol ring-cleavage dioxygenase III subunit B [Mycobacterium aromaticivorans JS19b1].
WP_003784230.1 <-PCAD* 261 bacteria>proteobacteria>betaproteobacteria Kingella denitrificans aromatic ring-cleaving dioxygenase [Kingella denitrificans].
EWH05598.1 <-PCAD* 266 bacteria>proteobacteria>gammaproteobacteria Pseudoalteromonas lipolytica SCSIO 04301 extradiol ring-cleavage dioxygenase [Pseudoalteromonas lipolytica SCSIO 04301].
YP_003397900.1 PCAD*-> 263 bacteria>firmicutes Acidaminococcus fermentans DSM 20731 extradiol ring-cleavage dioxygenase class III protein subunit B [Acidaminococcus fermentans DSM 20731].
WP_007648986.1 <-PCAD* 261 bacteria>proteobacteria>gammaproteobacteria Shewanella sp. HN-41 extradiol ring-cleavage dioxygenase [Shewanella sp. HN-41].
WP_006384577.1 PCAD* 220 bacteria>proteobacteria>betaproteobacteria Achromobacter xylosoxidans 4,5-dopa dioxygenase extradiol, partial [Achromobacter xylosoxidans].
WP_009189130.1 <-PCAD*||HTH-> 258 bacteria>actinobacteria Streptomyces sp. e14 extradiol ring-cleavage dioxygenase [Streptomyces sp. e14].
WP_004727518.1 <-HTH+PBP2||PCAD*-> 269 bacteria>proteobacteria>gammaproteobacteria Vibrio furnissii extradiol ring-cleavage dioxygenase [Vibrio furnissii].
WP_005141577.1 PCAD*-> 273 bacteria>actinobacteria Mycobacterium rhodesiae Extradiol ring-cleavage dioxygenase class III protein subunit B [Mycobacterium rhodesiae].
WP_008168327.1 <-PCAD* 252 bacteria>proteobacteria>betaproteobacteria Achromobacter arsenitoxydans catalytic Ligsubunit beta of aromatic ring-opening dioxygenase family protein 3 [Achromobacter arsenitoxydans].
WP_019834309.1 <-PCAD* 264 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. PR090111-T3T-6A hypothetical protein [Sphingomonas sp. PR090111-T3T-6A].
YP_004570616.1 PCAD* 300 bacteria>actinobacteria Microlunatus phosphovorus NM-1 oxidoreductase [Microlunatus phosphovorus NM-1].
WP_021622822.1 PCAD* 256 bacteria>firmicutes Aneurinibacillus aneurinilyticus aromatic ring-opening dioxygenase, catalytic subunit LigB [Aneurinibacillus aneurinilyticus].
WP_003778843.1 <-PCAD* 44 bacteria>proteobacteria>betaproteobacteria Neisseria macacae extradiol ring-cleavage dioxygenase, partial [Neisseria macacae].
WP_003885951.1 <-PCAD* 259 bacteria>actinobacteria Mycobacterium phlei extradiol ring-cleavage dioxygenase [Mycobacterium phlei].
WP_021840369.1 PCAD*-> 274 bacteria>firmicutes Veillonella sp. CAG:933 aromatic ring-opening dioxygenase catalytic subunit LigB [Veillonella sp. CAG:933].
YP_001309944.1 PCAD*-> 254 bacteria>firmicutes Clostridium beijerinckii NCIMB 8052 extradiol ring-cleavage dioxygenase III subunit B [Clostridium beijerinckii NCIMB 8052].
YP_008675139.1 PCAD*-> 254 bacteria>firmicutes Clostridium saccharobutylicum DSM 13864 extradiol ring-cleavage dioxygenase class III protein subunit B [Clostridium saccharobutylicum DSM 13864].
WP_017415832.1 PCAD*-> 254 bacteria>firmicutes Clostridium tunisiense MFS transporter [Clostridium tunisiense].
WP_022737221.1 PCAD*-> 55 bacteria>firmicutes Laceyella sacchari MFS transporter [Laceyella sacchari].
WP_017210100.1 PCAD*-> 254 bacteria>firmicutes Clostridium beijerinckii MFS transporter [Clostridium beijerinckii].
WP_006555949.1 PCAD*-> 272 bacteria>firmicutes Veillonella ratti hypothetical protein [Veillonella ratti].
WP_010357192.1 PCAD*-> 294 bacteria>actinobacteria Streptomyces acidiscabies extradiol ring-cleavage dioxygenase [Streptomyces acidiscabies].
WP_009279214.1 PCAD*-> 291 bacteria>actinobacteria Olsenella sp. oral taxon 809 hypothetical protein [Olsenella sp. oral taxon 809].
WP_009171156.1 PCAD*-> 254 bacteria>firmicutes Clostridium sp. DL-VIII MFS transporter [Clostridium sp. DL-VIII].
WP_021691461.1 PCAD*-> 271 bacteria>proteobacteria>alphaproteobacteria Novosphingobium tardaugens putative extradiol dioxygenase [Novosphingobium tardaugens].
EUK17618.1 PCAD*-> 264 bacteria>proteobacteria>alphaproteobacteria Commensalibacter sp. MX01 extradiol ring-cleavage dioxygenase class III protein subunit B [Commensalibacter sp. MX01].
WP_020175242.1 PCAD*-> 262 bacteria>proteobacteria>alphaproteobacteria Methyloferula stellata hypothetical protein [Methyloferula stellata].
WP_010584460.1 PCAD*-> 292 bacteria>planctomycetes Schlesneria paludicola aromatic ring-cleaving dioxygenase [Schlesneria paludicola].
WP_007324092.1 PCAD*-> 290 bacteria>planctomycetes Rhodopirellula baltica aromatic ring-cleaving dioxygenase [Rhodopirellula baltica].
YP_008514940.1 PCAD*-> 320 bacteria>proteobacteria>betaproteobacteria Variovorax paradoxus B4 putative extradiol ring-cleavage dioxygenase, class 3 enzyme, subunit B [Variovorax paradoxus B4].
EES52946.1 PCAD*-> 263 bacteria>nitrospirae Leptospirillum ferrodiazotrophum Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Leptospirillum ferrodiazotrophum].
EDZ39668.1 PCAD*-> 291 bacteria>nitrospirae Leptospirillum sp. Group II '5-way CG' Putative catalytic LigB subunit of aromatic ring- opening dioxygenase [Leptospirillum sp. Group II '5-way CG'].
WP_019959051.1 PCAD*-> 285 bacteria>proteobacteria>betaproteobacteria Vitreoscilla stercoraria hypothetical protein [Vitreoscilla stercoraria].
YP_006767009.1 PCAD*-> 264 bacteria>nitrospirae Leptospirillum ferriphilum ML-04 catalytic LigB subunit of aromatic ring opening dioxygenase [Leptospirillum ferriphilum ML-04].
WP_020764070.1 PCAD*-> 257 bacteria>spirochaetes Leptospira kirschneri aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira kirschneri].
WP_009072703.1 PCAD*-> 258 archaea>crenarchaeota Metallosphaera yellowstonensis extradiol ring-cleavage dioxygenase [Metallosphaera yellowstonensis].
EWG06755.1 PCAD*-> 257 archaea>crenarchaeota Sulfolobales archaeon AZ1 extradiol ring-cleavage dioxygenase class III protein subunit B [Sulfolobales archaeon AZ1].
YP_443441.1 PCAD*-> 262 bacteria>proteobacteria>betaproteobacteria Burkholderia thailandensis E264 class III extradiol-type catecholic dioxygenase family protein [Burkholderia thailandensis E264].
WP_003810197.1 PCAD*-> 279 bacteria>proteobacteria>betaproteobacteria Bordetella bronchiseptica conserved hypothetical protein [Bordetella bronchiseptica].
WP_005897771.1 PCAD*-> 258 bacteria>fusobacteria Fusobacterium nucleatum hypothetical protein [Fusobacterium nucleatum].
YP_548999.1 PCAD*-> 284 bacteria>proteobacteria>betaproteobacteria Polaromonas sp. JS666 extradiol ring-cleavage dioxygenase III subunit B [Polaromonas sp. JS666].
EUB24682.1 PCAD*-> 258 bacteria>fusobacteria Fusobacterium sp. CM22 aromatic ring-opening dioxygenase, catalytic subunit LigB [Fusobacterium sp. CM22].
EUB34504.1 PCAD*-> 258 bacteria>fusobacteria Fusobacterium sp. OBRC1 aromatic ring-opening dioxygenase, catalytic subunit LigB [Fusobacterium sp. OBRC1].
NP_888388.1 PCAD*-> 279 bacteria>proteobacteria>betaproteobacteria Bordetella bronchiseptica RB50 hypothetical protein BB1843 [Bordetella bronchiseptica RB50].
NP_884629.1 PCAD*-> 279 bacteria>proteobacteria>betaproteobacteria Bordetella parapertussis 12822 hypothetical protein BPP2393 [Bordetella parapertussis 12822].
WP_000982889.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_009173162.1 PCAD*-> 279 bacteria>proteobacteria>betaproteobacteria Neisseria sp. oral taxon 014 aromatic ring-cleaving dioxygenase [Neisseria sp. oral taxon 014].
WP_004200644.1 PCAD*-> 279 bacteria>proteobacteria>betaproteobacteria Burkholderia mallei aromatic ring-opening dioxygenase [Burkholderia mallei].
NP_880683.1 PCAD*-> 258 bacteria>proteobacteria>betaproteobacteria Bordetella pertussis Tohama I hypothetical protein BP2013 [Bordetella pertussis Tohama I].
WP_000982888.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
YP_004153508.1 PCAD*-> 326 bacteria>proteobacteria>betaproteobacteria Variovorax paradoxus EPS extradiol ring-cleavage dioxygenase class iii protein subunit b [Variovorax paradoxus EPS].
WP_019964170.1 PCAD*-> 262 bacteria>proteobacteria>alphaproteobacteria Pannonibacter phragmitetus hypothetical protein [Pannonibacter phragmitetus].
YP_157298.1 PCAD*-> 278 bacteria>proteobacteria>betaproteobacteria Aromatoleum aromaticum EbN1 catalytic LigB subunit of aromatic ring-opening dioxygenase [Aromatoleum aromaticum EbN1].
YP_001790635.1 PCAD*-> 278 bacteria>proteobacteria>betaproteobacteria Leptothrix cholodnii SP-6 extradiol ring-cleavage dioxygenase class III protein subunit B [Leptothrix cholodnii SP-6].
WP_003054035.1 PCAD*-> 286 bacteria>proteobacteria>betaproteobacteria Comamonas testosteroni aromatic ring-cleaving dioxygenase [Comamonas testosteroni].
WP_003054208.1 PCAD*-> 314 bacteria>proteobacteria>betaproteobacteria Comamonas testosteroni aromatic ring-cleaving dioxygenase [Comamonas testosteroni].
WP_009553484.1 PCAD*-> 277 bacteria>proteobacteria>betaproteobacteria Burkholderiales bacterium JOSHI_001 hypothetical protein [Burkholderiales bacterium JOSHI_001].
WP_002769766.1 PCAD*-> 279 bacteria>spirochaetes Leptonema illini Extradiol ring-cleavage dioxygenase class III protein subunit B [Leptonema illini].
YP_005438779.1 PCAD*-> 280 bacteria>proteobacteria>betaproteobacteria Rubrivivax gelatinosus IL144 extradiol ring-cleavage dioxygenase III subunit B [Rubrivivax gelatinosus IL144].
NP_903220.1 PCAD*-> 259 bacteria>proteobacteria>betaproteobacteria Chromobacterium violaceum ATCC 12472 hypothetical protein CV_3550 [Chromobacterium violaceum ATCC 12472].
WP_018319761.1 PCAD*-> 264 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium japonicum aromatic ring-cleaving dioxygenase [Bradyrhizobium japonicum].
WP_018184992.1 PCAD*-> 264 bacteria>proteobacteria>alphaproteobacteria Kaistia granuli hypothetical protein [Kaistia granuli].
WP_000982893.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_003779103.1 PCAD*-> 262 bacteria>proteobacteria>betaproteobacteria Neisseria macacae aromatic ring-cleaving dioxygenase [Neisseria macacae].
YP_002943012.1 PCAD*-> 310 bacteria>proteobacteria>betaproteobacteria Variovorax paradoxus S110 Extradiol ring-cleavage dioxygenase class III protein subunit B [Variovorax paradoxus S110].
WP_005545242.1 PCAD*-> 262 bacteria>firmicutes Paenibacillus alvei MFS transporter [Paenibacillus alvei].
WP_010336860.1 PCAD*-> 264 bacteria>proteobacteria>alphaproteobacteria Sphingobium yanoikuyae aromatic ring-cleaving dioxygenase [Sphingobium yanoikuyae].
WP_019042862.1 PCAD*-> 308 bacteria>proteobacteria>betaproteobacteria Comamonas testosteroni aromatic ring-cleaving dioxygenase [Comamonas testosteroni].
WP_000613103.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_003075889.1 PCAD*-> 308 bacteria>proteobacteria>betaproteobacteria Comamonas testosteroni aromatic ring-cleaving dioxygenase [Comamonas testosteroni].
WP_003764608.1 PCAD*-> 262 bacteria>proteobacteria>betaproteobacteria Neisseria sicca aromatic ring-cleaving dioxygenase [Neisseria sicca].
WP_000982894.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
EWS59359.1 PCAD*-> 307 bacteria>proteobacteria>betaproteobacteria Methylibium sp. T29-B LigB family dioxygenase [Methylibium sp. T29-B].
WP_007341785.1 PCAD*-> 287 bacteria>proteobacteria>betaproteobacteria Neisseria bacilliformis extradiol ring-cleavage dioxygenase [Neisseria bacilliformis].
ETT77963.1 PCAD*-> 253 bacteria>firmicutes Bacillus weihenstephanensis FSL H7-687 extradiol ring-cleavage dioxygenase class III protein subunit B [Bacillus weihenstephanensis FSL H7-687].
WP_017504836.1 PCAD*-> 252 bacteria>proteobacteria>alphaproteobacteria alpha proteobacterium L41A aromatic ring-cleaving dioxygenase [alpha proteobacterium L41A].
WP_000982896.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_019576868.1 PCAD*-> 259 bacteria>proteobacteria>betaproteobacteria Curvibacter lanceolatus hypothetical protein [Curvibacter lanceolatus].
WP_021478983.1 PCAD*-> 259 bacteria>proteobacteria>betaproteobacteria Pseudogulbenkiania ferrooxidans extradiol ring-cleavage dioxygenase [Pseudogulbenkiania ferrooxidans].
WP_018905667.1 PCAD*->Abhydrolase_6-> 276 bacteria>proteobacteria>betaproteobacteria Variovorax paradoxus aromatic ring-cleaving dioxygenase [Variovorax paradoxus].
YP_001155260.1 PCAD*-> 259 bacteria>proteobacteria>betaproteobacteria Polynucleobacter necessarius subsp. asymbioticus QLW-P1DMWA-1 extradiol ring-cleavage dioxygenase III subunit B [Polynucleobacter necessarius subsp. asymbioticus QLW-P1DMWA-1].
YP_799018.1 PCAD*-> 257 bacteria>spirochaetes Leptospira borgpetersenii serovar Hardjo-bovis str. L550 catalytic LigB subunit of aromatic ring-opening dioxygenase [Leptospira borgpetersenii serovar Hardjo-bovis str. L550].
YP_006603789.1 PCAD*-> 253 bacteria>firmicutes Bacillus thuringiensis HD-771 oxidoreductase [Bacillus thuringiensis HD-771].
WP_007833993.1 PCAD*-> 306 bacteria>proteobacteria>betaproteobacteria Variovorax sp. CF313 hypothetical protein [Variovorax sp. CF313].
WP_007683094.1 PCAD*-> 252 bacteria>proteobacteria>alphaproteobacteria Sphingobium indicum aromatic ring-cleaving dioxygenase [Sphingobium indicum].
WP_023996409.1 PCAD*-> 221 bacteria>proteobacteria>betaproteobacteria Bordetella pertussis aromatic ring-opening dioxygenase, catalytic subunit LigB domain protein [Bordetella pertussis].
YP_002553092.1 PCAD*-> 284 bacteria>proteobacteria>betaproteobacteria Acidovorax ebreus TPSY extradiol ring-cleavage dioxygenase class IIi protein subunit b [Acidovorax ebreus TPSY].
WP_000982901.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus group MULTISPECIES: MFS transporter [Bacillus cereus group].
WP_006156887.1 PCAD*-> 302 bacteria>proteobacteria>betaproteobacteria Cupriavidus basilensis catalytic subunit of aromatic ring-opening dioxygenase [Cupriavidus basilensis].
WP_018433781.1 PCAD*-> 240 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. JPY251 catalytic LigB subunit of aromatic ring-opening dioxygenase [Burkholderia sp. JPY251].
WP_019938468.1 PCAD*-> 257 bacteria>proteobacteria>betaproteobacteria Bordetella sp. FB-8 hypothetical protein [Bordetella sp. FB-8].
WP_009175762.1 PCAD*-> 264 bacteria>proteobacteria>alphaproteobacteria Silicibacter sp. TrichCH4B aromatic ring-cleaving dioxygenase [Silicibacter sp. TrichCH4B].
WP_003391560.1 PCAD*-> 263 bacteria>firmicutes Brevibacillus borstelensis hypothetical protein [Brevibacillus borstelensis].
YP_004765370.1 PCAD*-> 257 bacteria>firmicutes Megasphaera elsdenii DSM 20460 extradiol ring-cleavage dioxygenase class III protein subunit B [Megasphaera elsdenii DSM 20460].
WP_020060498.1 PCAD*-> 253 bacteria>firmicutes Bacillus sp. 123MFChir2 MFS transporter [Bacillus sp. 123MFChir2].
WP_017876945.1 PCAD*-> 288 bacteria>proteobacteria>betaproteobacteria Janthinobacterium sp. CG3 hypothetical protein [Janthinobacterium sp. CG3].
WP_019535913.1 PCAD*-> 256 bacteria>firmicutes Paenibacillus ginsengihumi hypothetical protein [Paenibacillus ginsengihumi].
YP_006854597.1 PCAD*-> 301 bacteria>proteobacteria>betaproteobacteria Acidovorax sp. KKS102 extradiol ring-cleavage dioxygenase class IIi protein subunit b [Acidovorax sp. KKS102].
YP_004410225.1 PCAD*-> 252 archaea>crenarchaeota Metallosphaera cuprina Ar-4 extradiol ring-cleavage dioxygenase III subunit B [Metallosphaera cuprina Ar-4].
WP_018781421.1 PCAD*-> 253 bacteria>firmicutes Bacillus sp. 95MFCvi2.1 MFS transporter [Bacillus sp. 95MFCvi2.1].
WP_018756365.1 PCAD*-> 253 bacteria>firmicutes Paenibacillus terrigena MFS transporter [Paenibacillus terrigena].
WP_000982905.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_005674896.1 PCAD*-><-HTH+PBP2 260 bacteria>proteobacteria>betaproteobacteria Lautropia mirabilis extradiol-type ring-opening dioxygenase [Lautropia mirabilis].
WP_017657321.1 PCAD*-> 253 bacteria>firmicutes Bacillus sp. WBUNB009 MFS transporter [Bacillus sp. WBUNB009].
YP_002898435.1 PCAD*-> 262 bacteria>proteobacteria>betaproteobacteria Burkholderia pseudomallei MSHR346 4,5-dopa dioxygenase extradiol [Burkholderia pseudomallei MSHR346].
WP_022487973.1 PCAD*-> 263 bacteria>firmicutes Acidaminococcus sp. CAG:542 extradiol ring-cleavage dioxygenase class III protein subunit B [Acidaminococcus sp. CAG:542].
YP_412394.1 PCAD*-> 245 bacteria>proteobacteria>betaproteobacteria Nitrosospira multiformis ATCC 25196 extradiol ring-cleavage dioxygenase III subunit B [Nitrosospira multiformis ATCC 25196].
WP_008646478.1 PCAD*-> 296 bacteria>proteobacteria>betaproteobacteria Cupriavidus sp. HMR-1 extradiol ring-cleavage dioxygenase, class III enzyme, subunit B (catalytic subunit) [Cupriavidus sp. HMR-1].
WP_017152281.1 PCAD*-> 253 bacteria>firmicutes Bacillus sp. FJAT-13831 MFS transporter [Bacillus sp. FJAT-13831].
WP_021257418.1 PCAD*-> 262 bacteria>firmicutes Paenibacillus alvei extradiol ring-cleavage dioxygenase, class iii protein, subunit b [Paenibacillus alvei].
YP_003524082.1 PCAD*-> 262 bacteria>proteobacteria>betaproteobacteria Sideroxydans lithotrophicus ES-1 Extradiol ring-cleavage dioxygenase class III protein subunit B [Sideroxydans lithotrophicus ES-1].
YP_004295644.1 PCAD*-> 273 bacteria>proteobacteria>betaproteobacteria Nitrosomonas sp. AL212 extradiol ring-cleavage dioxygenase class III protein subunit B [Nitrosomonas sp. AL212].
WP_000982907.1 PCAD*-> 253 bacteria>firmicutes Bacillus thuringiensis MFS transporter [Bacillus thuringiensis].
BAO30915.1 PCAD*-> 246 bacteria>proteobacteria>betaproteobacteria Sulfuritalea hydrogenivorans sk43H extradiol ring-cleavage dioxygenase class III protein subunit B [Sulfuritalea hydrogenivorans sk43H].
WP_008904774.1 PCAD*-> 301 bacteria>proteobacteria>betaproteobacteria Acidovorax sp. NO-1 aromatic ring-cleaving dioxygenase [Acidovorax sp. NO-1].
YP_001023136.1 PCAD*-> 289 bacteria>proteobacteria>betaproteobacteria Methylibium petroleiphilum PM1 hypothetical protein Mpe_B0122 [Methylibium petroleiphilum PM1].
WP_016513025.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus oxidoreductase [Bacillus cereus].
WP_000982912.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_018714770.1 PCAD*-> 250 bacteria>proteobacteria>betaproteobacteria Brachymonas chironomi hypothetical protein [Brachymonas chironomi].
WP_003742989.1 PCAD*-> 262 bacteria>proteobacteria>betaproteobacteria Neisseria mucosa aromatic ring-cleaving dioxygenase [Neisseria mucosa].
WP_008855031.1 PCAD*-> 264 bacteria>proteobacteria>alphaproteobacteria Commensalibacter intestini aromatic ring-cleaving dioxygenase [Commensalibacter intestini].
WP_003790982.1 PCAD*-> 260 bacteria>proteobacteria>betaproteobacteria Kingella kingae aromatic ring-cleaving dioxygenase [Kingella kingae].
WP_008263011.1 PCAD*-> 252 bacteria>proteobacteria>alphaproteobacteria Brevundimonas sp. BAL3 aromatic ring-cleaving dioxygenase [Brevundimonas sp. BAL3].
WP_010106714.1 PCAD*-> 262 bacteria>proteobacteria>betaproteobacteria Burkholderia oklahomensis class III extradiol-type catecholic dioxygenase family protein [Burkholderia oklahomensis].
WP_009906311.1 PCAD*-> 262 bacteria>proteobacteria>betaproteobacteria Burkholderia thailandensis class III extradiol-type catecholic dioxygenase family protein [Burkholderia thailandensis].
WP_004346392.1 PCAD*-> 260 bacteria>proteobacteria>betaproteobacteria Thauera linaloolentis hypothetical protein [Thauera linaloolentis].
NP_347487.1 PCAD*-> 255 bacteria>firmicutes Clostridium acetobutylicum ATCC 824 hypothetical protein CA_C0851 [Clostridium acetobutylicum ATCC 824].
YP_001353351.1 PCAD*-> 272 bacteria>proteobacteria>betaproteobacteria Janthinobacterium sp. Marseille hypothetical protein mma_1661 [Janthinobacterium sp. Marseille].
WP_004255607.1 PCAD*-> 271 bacteria>proteobacteria>betaproteobacteria Thauera sp. 63 catalytic LigB subunit of aromatic ring-opening dioxygenase [Thauera sp. 63].
WP_003075770.1 PCAD*-> 271 bacteria>proteobacteria>betaproteobacteria Comamonas testosteroni aromatic ring-cleaving dioxygenase [Comamonas testosteroni].
NP_840817.1 PCAD*-> 291 bacteria>proteobacteria>betaproteobacteria Nitrosomonas europaea ATCC 19718 hypothetical protein NE0738 [Nitrosomonas europaea ATCC 19718].
YP_001060599.1 PCAD*-> 262 bacteria>proteobacteria>betaproteobacteria Burkholderia pseudomallei 668 class III extradiol-type catecholic dioxygenase [Burkholderia pseudomallei 668].
WP_017250135.1 PCAD*-> 264 bacteria>firmicutes Brevibacillus brevis MFS transporter [Brevibacillus brevis].
WP_006400505.1 PCAD*-> 260 bacteria>proteobacteria>betaproteobacteria Burkholderia multivorans 4,5-dopa dioxygenase extradiol [Burkholderia multivorans].
YP_003312668.1 PCAD*-> 264 bacteria>firmicutes Veillonella parvula DSM 2008 extradiol ring-cleavage dioxygenase class III protein subunit B [Veillonella parvula DSM 2008].
WP_009426997.1 PCAD*-> 263 bacteria>proteobacteria>betaproteobacteria Neisseria sp. oral taxon 020 aromatic ring-opening dioxygenase, catalytic subunit LigB [Neisseria sp. oral taxon 020].
WP_006412074.1 PCAD*-> 260 bacteria>proteobacteria>betaproteobacteria Burkholderia multivorans aromatic ring-opening dioxygenase, catalytic subunit LigB [Burkholderia multivorans].
WP_009668152.1 PCAD*-> 270 bacteria>proteobacteria>betaproteobacteria Oxalobacteraceae bacterium IMCC9480 aromatic ring-cleaving dioxygenase [Oxalobacteraceae bacterium IMCC9480].
WP_010092835.1 PCAD*-> 263 bacteria>proteobacteria>betaproteobacteria Burkholderia ubonensis Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Burkholderia ubonensis].
YP_004417107.1 PCAD*-> 269 bacteria>proteobacteria>betaproteobacteria Pusillimonas sp. T7-7 extradiol ring-cleavage dioxygenase III subunit B [Pusillimonas sp. T7-7].
EGD04657.1 PCAD*-> 263 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. TJI49 extradiol ring-cleavage dioxygenase III subunit B [Burkholderia sp. TJI49].
YP_003823794.1 PCAD*-> 255 bacteria>firmicutes Clostridium saccharolyticum WM1 extradiol ring-cleavage dioxygenase class III protein subunit B [Clostridium saccharolyticum WM1].
YP_006617109.1 PCAD*-> 263 bacteria>proteobacteria>betaproteobacteria Burkholderia cepacia GG4 extradiol ring-cleavage dioxygenase III subunit B [Burkholderia cepacia GG4].
WP_017776140.1 PCAD*-> 269 bacteria>proteobacteria>betaproteobacteria Burkholderia kururiensis catalytic LigB subunit of aromatic ring-opening dioxygenase [Burkholderia kururiensis].
YP_001858943.1 PCAD*-> 261 bacteria>proteobacteria>betaproteobacteria Burkholderia phymatum STM815 extradiol ring-cleavage dioxygenase class III protein subunit B [Burkholderia phymatum STM815].
YP_002770501.1 PCAD*-> 264 bacteria>firmicutes Brevibacillus brevis NBRC 100599 hypothetical protein BBR47_10200 [Brevibacillus brevis NBRC 100599].
WP_007729776.1 PCAD*-> 264 bacteria>firmicutes Brevibacillus sp. BC25 MFS transporter [Brevibacillus sp. BC25].
WP_021161791.1 PCAD*-> 268 bacteria>proteobacteria>betaproteobacteria Burkholderia vietnamiensis putative cytoplasmic protein [Burkholderia vietnamiensis].
YP_007552261.1 PCAD*-> 261 bacteria>proteobacteria>betaproteobacteria Azoarcus sp. KH32C protocatechuate 4,5-dioxygenase [Azoarcus sp. KH32C].
YP_004091912.1 PCAD*-> 252 bacteria>firmicutes Ethanoligenens harbinense YUAN-3 extradiol ring-cleavage dioxygenase class III protein subunit B [Ethanoligenens harbinense YUAN-3].
YP_001581073.1 PCAD*-> 263 bacteria>proteobacteria>betaproteobacteria Burkholderia multivorans ATCC 17616 extradiol ring-cleavage dioxygenase class III protein subunit B [Burkholderia multivorans ATCC 17616].
WP_021148720.1 PCAD*-> 264 bacteria>firmicutes Veillonella parvula Uncharacterized protein ygiD [Veillonella parvula].
WP_010813436.1 PCAD*-> 294 bacteria>proteobacteria>betaproteobacteria Ralstonia sp. GA3-3 catalytic subunit of aromatic ring-opening dioxygenase [Ralstonia sp. GA3-3].
WP_019552984.1 PCAD*-> 255 bacteria>firmicutes Zymophilus raffinosivorans hypothetical protein [Zymophilus raffinosivorans].
WP_009522909.1 PCAD*-> 295 bacteria>proteobacteria>betaproteobacteria Ralstonia sp. PBA extradiol ring-cleavage dioxygenase-like, subunit b [Ralstonia sp. PBA].
CDM26025.1 PCAD*-> 265 bacteria>proteobacteria>betaproteobacteria Castellaniella defragrans 65Phen hypothetical protein BN940_17971 [Castellaniella defragrans 65Phen].
WP_018151455.1 PCAD*-> 265 bacteria>proteobacteria>betaproteobacteria Leeia oryzae hypothetical protein [Leeia oryzae].
WP_009425603.1 PCAD*-> 265 bacteria>proteobacteria>betaproteobacteria Neisseria sp. oral taxon 020 aromatic ring-opening dioxygenase, catalytic subunit LigB [Neisseria sp. oral taxon 020].
WP_020310616.1 PCAD*-> 257 bacteria>firmicutes Megasphaera MULTISPECIES: extradiol ring-cleavage dioxygenase class III protein subunit B [Megasphaera].
WP_020072572.1 PCAD*-> 257 bacteria>firmicutes Clostridium sporosphaeroides aromatic ring-cleaving dioxygenase [Clostridium sporosphaeroides].
WP_000982913.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_007601070.1 PCAD*-> 264 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. WSM1253 aromatic ring-cleaving dioxygenase [Bradyrhizobium sp. WSM1253].
YP_006187699.1 PCAD*-> 257 bacteria>firmicutes Paenibacillus mucilaginosus K02 MFS transporter [Paenibacillus mucilaginosus K02].
WP_000982916.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
YP_005449199.1 PCAD*-> 264 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. S23321 extradiol ring-cleavage dioxygenase class III enzyme subunit B [Bradyrhizobium sp. S23321].
YP_560553.1 PCAD*-> 261 bacteria>proteobacteria>betaproteobacteria Burkholderia xenovorans LB400 4,5-extradiol aromatic ring fission dioxygenase, DodA/LigB-like [Burkholderia xenovorans LB400].
WP_006225613.1 PCAD*-> 265 bacteria>proteobacteria>betaproteobacteria Achromobacter piechaudii catalytic Ligsubunit beta of aromatic ring-opening dioxygenase family protein 3 [Achromobacter piechaudii].
WP_019270189.1 PCAD*-> 261 bacteria>proteobacteria>betaproteobacteria Neisseria sicca aromatic ring-cleaving dioxygenase [Neisseria sicca].
WP_018992523.1 PCAD*-> 261 bacteria>proteobacteria>betaproteobacteria Azoarcus toluclasticus hypothetical protein [Azoarcus toluclasticus].
YP_005607843.1 PCAD*-> 264 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium japonicum USDA 6 hypothetical protein BJ6T_29790 [Bradyrhizobium japonicum USDA 6].
WP_006406932.1 PCAD*-> 263 bacteria>proteobacteria>betaproteobacteria Burkholderia multivorans 4,5-dopa dioxygenase extradiol [Burkholderia multivorans].
WP_023052845.1 PCAD*-> 261 bacteria>firmicutes Megasphaera sp. BV3C16-1 aromatic ring-opening dioxygenase, catalytic subunit LigB [Megasphaera sp. BV3C16-1].
YP_008038621.1 PCAD*-> 261 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. RPE64 extradiol ring-cleavage dioxygenase class III enzyme subunit B [Burkholderia sp. RPE64].
YP_007821633.1 PCAD*-> 264 bacteria>proteobacteria>betaproteobacteria Taylorella asinigenitalis 14/45 extradiol ring-cleavage dioxygenase class III enzyme subunit B [Taylorella asinigenitalis 14/45].
WP_000982922.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_006477068.1 PCAD*-> 263 bacteria>proteobacteria>betaproteobacteria Burkholderia cenocepacia hypothetical protein [Burkholderia cenocepacia].
WP_000982924.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
YP_001831891.1 PCAD*-> 262 bacteria>proteobacteria>alphaproteobacteria Beijerinckia indica subsp. indica ATCC 9039 extradiol ring-cleavage dioxygenase class III protein subunit B [Beijerinckia indica subsp. indica ATCC 9039].
WP_000982925.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_007867007.1 PCAD*-> 284 bacteria>proteobacteria>betaproteobacteria Polaromonas sp. CF318 aromatic ring-cleaving dioxygenase [Polaromonas sp. CF318].
WP_000982929.1 PCAD*-> 253 bacteria>firmicutes Bacillus thuringiensis MFS transporter [Bacillus thuringiensis].
WP_000982930.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
YP_007313843.1 PCAD*-> 279 archaea>euryarchaeota Methanomethylovorans hollandica DSM 15978 hypothetical protein Metho_2150 [Methanomethylovorans hollandica DSM 15978].
YP_003847427.1 PCAD*-> 264 bacteria>proteobacteria>betaproteobacteria Gallionella capsiferriformans ES-2 extradiol ring-cleavage dioxygenase class III protein subunit B [Gallionella capsiferriformans ES-2].
WP_008918689.1 PCAD*-> 261 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. H160 Extradiol ring-cleavage dioxygenase class III protein subunit B [Burkholderia sp. H160].
CBA27498.1 PCAD*-> 281 bacteria>proteobacteria>betaproteobacteria Curvibacter putative symbiont of Hydra magnipapillata Uncharacterized protein ygiD [Curvibacter putative symbiont of Hydra magnipapillata].
WP_000982937.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_000982939.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
YP_001897140.1 PCAD*-> 261 bacteria>proteobacteria>betaproteobacteria Burkholderia phytofirmans PsJN extradiol ring-cleavage dioxygenase class III protein subunit B [Burkholderia phytofirmans PsJN].
WP_019247773.1 PCAD*-> 263 bacteria>proteobacteria>betaproteobacteria Bordetella pertussis catalytic subunit of aromatic ring-opening dioxygenase [Bordetella pertussis].
WP_018440347.1 PCAD*-> 263 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. JPY347 catalytic LigB subunit of aromatic ring-opening dioxygenase [Burkholderia sp. JPY347].
WP_002012144.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_002031191.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
YP_109672.1 PCAD*-> 262 bacteria>proteobacteria>betaproteobacteria Burkholderia pseudomallei K96243 hypothetical protein BPSL3077 [Burkholderia pseudomallei K96243].
WP_004621939.1 PCAD*-> 256 bacteria>proteobacteria>alphaproteobacteria Caulobacter vibrioides hypothetical protein [Caulobacter vibrioides].
WP_003683447.1 PCAD*-> 261 bacteria>proteobacteria>betaproteobacteria Neisseria flavescens aromatic ring-cleaving dioxygenase [Neisseria flavescens].
WP_021025032.1 PCAD*-> 295 bacteria>proteobacteria>betaproteobacteria Comamonas sp. B-9 Extradiol ring-cleavage dioxygenase class III protein subunit B [Comamonas sp. B-9].
YP_006835441.1 PCAD*-> 261 bacteria>proteobacteria>betaproteobacteria Burkholderia phenoliruptrix BR3459a extradiol ring-cleavage dioxygenase class III protein subunit B [Burkholderia phenoliruptrix BR3459a].
WP_002126797.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_002135617.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_021655351.1 PCAD*-> 260 bacteria>firmicutes Clostridiales bacterium oral taxon 876 aromatic ring-opening dioxygenase, catalytic subunit LigB [Clostridiales bacterium oral taxon 876].
WP_008879484.1 PCAD*-> 255 bacteria>firmicutes Geobacillus sp. G11MC16 MFS transporter [Geobacillus sp. G11MC16].
WP_002148859.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
YP_004978151.1 PCAD*-> 261 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. YI23 extradiol ring-cleavage dioxygenase III subunit B [Burkholderia sp. YI23].
YP_007940911.1 PCAD*-> 258 bacteria>firmicutes Clostridium pasteurianum BC1 hypothetical protein Clopa_2371 [Clostridium pasteurianum BC1].
YP_005310926.1 PCAD*-> 257 bacteria>firmicutes Paenibacillus mucilaginosus 3016 oxidoreductase [Paenibacillus mucilaginosus 3016].
WP_002158359.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
YP_004229639.1 PCAD*-> 261 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. CCGE1001 extradiol ring-cleavage dioxygenase class III protein subunit B [Burkholderia sp. CCGE1001].
WP_006765306.1 PCAD*-> 263 bacteria>proteobacteria>betaproteobacteria Burkholderia dolosa hypothetical protein [Burkholderia dolosa].
YP_003908364.1 PCAD*-> 261 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. CCGE1003 extradiol ring-cleavage dioxygenase class III protein subunit B [Burkholderia sp. CCGE1003].
WP_002186155.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_002189189.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
YP_003606341.1 PCAD*-> 261 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. CCGE1002 extradiol ring-cleavage dioxygenase class III protein subunit B [Burkholderia sp. CCGE1002].
YP_003671714.1 PCAD*-> 255 bacteria>firmicutes Geobacillus sp. C56-T3 extradiol ring-cleavage dioxygenase class III protein subunit B [Geobacillus sp. C56-T3].
WP_002194007.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_019450494.1 PCAD*-> 296 bacteria>proteobacteria>betaproteobacteria Cupriavidus sp. BIS7 catalytic subunit of aromatic ring-opening dioxygenase [Cupriavidus sp. BIS7].
WP_002194987.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
YP_006715823.1 PCAD*-> 265 bacteria>proteobacteria>deltaproteobacteria Pelobacter carbinolicus DSM 2380 3,4-dihydroxyphenylalanine extradiol dioxygenase [Pelobacter carbinolicus DSM 2380].
WP_002200917.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_002202428.1 PCAD*-> 253 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_022659992.1 PCAD*-> 266 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio desulfuricans aromatic ring-cleaving dioxygenase [Desulfovibrio desulfuricans].
WP_003206784.1 PCAD*-> 253 bacteria>firmicutes Bacillus MULTISPECIES: MFS transporter [Bacillus].
CBX27304.1 PCAD*-> 92 bacteria>proteobacteria>deltaproteobacteria uncultured Desulfobacterium sp. hypothetical protein N47_H21260 [uncultured Desulfobacterium sp.].
WP_002002536.1 PCAD*-> 254 bacteria>firmicutes Bacillus cereus MFS transporter [Bacillus cereus].
WP_006936956.1 PCAD*-> 262 bacteria>proteobacteria>alphaproteobacteria Labrenzia aggregata extradiol ring-cleavage dioxygenase [Labrenzia aggregata].
WP_021736936.1 PCAD*-> 255 bacteria>firmicutes Acidaminococcus sp. BV3L6 aromatic ring-opening dioxygenase, catalytic subunit LigB [Acidaminococcus sp. BV3L6].
YP_002605188.1 PCAD*-> 267 bacteria>proteobacteria>deltaproteobacteria Desulfobacterium autotrophicum HRM2 protein LigB [Desulfobacterium autotrophicum HRM2].
WP_018050916.1 PCAD*-> 268 bacteria>proteobacteria>deltaproteobacteria SAR324 cluster bacterium SCGC AB-629-J17 hypothetical protein [SAR324 cluster bacterium SCGC AB-629-J17].
YP_006625712.1 PCAD*-> 258 bacteria>proteobacteria>betaproteobacteria Bordetella pertussis 18323 hypothetical protein BN118_1022 [Bordetella pertussis 18323].
YP_007467140.1 PCAD*-> 270 bacteria>proteobacteria>deltaproteobacteria Desulfocapsa sulfexigens DSM 10523 hypothetical protein UWK_00913 [Desulfocapsa sulfexigens DSM 10523].
YP_002316413.1 PCAD*-> 311 bacteria>firmicutes Anoxybacillus flavithermus WK1 dioxygenase [Anoxybacillus flavithermus WK1].
WP_018310177.1 PCAD*-> 282 bacteria>proteobacteria>betaproteobacteria Cupriavidus sp. UYPR2.512 catalytic subunit of aromatic ring-opening dioxygenase [Cupriavidus sp. UYPR2.512].
YP_001166159.1 PCAD*-> 272 bacteria>proteobacteria>alphaproteobacteria Novosphingobium aromaticivorans DSM 12444 extradiol ring-cleavage dioxygenase III subunit B [Novosphingobium aromaticivorans DSM 12444].
WP_004175468.1 PCAD*-> 104 bacteria>proteobacteria>betaproteobacteria Nitrosospira sp. APG3 Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Nitrosospira sp. APG3].
YP_005366201.1 PCAD*-> 273 bacteria>proteobacteria>deltaproteobacteria Corallococcus coralloides DSM 2259 putative cytoplasmic protein [Corallococcus coralloides DSM 2259].
WP_020875619.1 PCAD*-> 258 bacteria>proteobacteria>deltaproteobacteria Desulfococcus multivorans Extradiol ring-cleavage dioxygenase class III protein subunit B [Desulfococcus multivorans].
WP_002622239.1 PCAD*-> 305 bacteria>proteobacteria>deltaproteobacteria Cystobacter fuscus Putative cytoplasmic protein [Cystobacter fuscus].
YP_003656845.1 PCAD*-> 288 bacteria>proteobacteria>epsilonproteobacteria Arcobacter nitrofigilis DSM 7299 extradiol ring-cleavage dioxygenase class III protein subunit B [Arcobacter nitrofigilis DSM 7299].
AHJ13830.1 PCAD*-> 257 bacteria>proteobacteria>epsilonproteobacteria Sulfurospirillum multivorans DSM 12446 putative DOPA dioxygenase [Sulfurospirillum multivorans DSM 12446].
WP_010123190.1 PCAD*-> 262 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. KC8 aromatic ring-cleaving dioxygenase [Sphingomonas sp. KC8].
WP_016659257.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter indicus hypothetical protein [Acinetobacter indicus].
WP_023976095.1 PCAD*-> 254 bacteria>firmicutes Clostridium pasteurianum MFS transporter [Clostridium pasteurianum].
WP_002083244.1 PCAD*-> 182 bacteria>firmicutes Bacillus cereus hypothetical protein [Bacillus cereus].
WP_018748855.1 PCAD*-> 257 bacteria>proteobacteria>betaproteobacteria Chitiniphilus shinanonensis hypothetical protein [Chitiniphilus shinanonensis].
YP_004312277.1 PCAD*-> 262 bacteria>proteobacteria>gammaproteobacteria Marinomonas mediterranea MMB-1 extradiol ring-cleavage dioxygenase class III protein subunit B [Marinomonas mediterranea MMB-1].
AEX92854.1 PCAD*-> 262 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas sp. JSG1 extradiol ring-cleavage dioxygenase class III protein subunit B, partial [Stenotrophomonas sp. JSG1].
WP_023976786.1 PCAD*-> 177 bacteria>firmicutes Clostridium pasteurianum MFS transporter [Clostridium pasteurianum].
WP_002690992.1 PCAD*-> 257 bacteria>proteobacteria>gammaproteobacteria Beggiatoa alba aromatic ring-cleaving dioxygenase [Beggiatoa alba].
WP_002538408.1 PCAD*-> 262 bacteria>proteobacteria>gammaproteobacteria Grimontia sp. AK16 putative cytoplasmic protein [Grimontia sp. AK16].
YP_002467567.1 PCAD*-> 260 archaea>euryarchaeota Methanosphaerula palustris E1-9c extradiol ring-cleavage dioxygenase class III protein subunit B [Methanosphaerula palustris E1-9c].
WP_006871970.1 PCAD*-> 262 bacteria>proteobacteria>gammaproteobacteria Legionella drancourtii aromatic ring-cleaving dioxygenase [Legionella drancourtii].
YP_003936117.1 PCAD*-> 254 bacteria>firmicutes [Clostridium] sticklandii putative dioxygenase [[Clostridium] sticklandii].
ERE50507.1 PCAD*-> 133 bacteria>firmicutes Enterococcus gallinarum EGD-AAK12 hypothetical protein N036_63400, partial [Enterococcus gallinarum EGD-AAK12].
WP_017391673.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter calcoaceticus catalytic LigB subunit of aromatic ring-opening dioxygenase [Acinetobacter calcoaceticus].
WP_017523032.1 PCAD*-> 283 bacteria>proteobacteria>betaproteobacteria Pusillimonas noertemannii extradiol ring-cleavage dioxygenase III subunit B [Pusillimonas noertemannii].
YP_002515226.1 PCAD*-> 263 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio sulfidophilus HL-EbGr7 extradiol ring-cleavage dioxygenase class III protein subunit B [Thioalkalivibrio sulfidophilus HL-EbGr7].
WP_016141873.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter pittii hypothetical protein [Acinetobacter pittii].
WP_022958224.1 PCAD*-> 332 bacteria>proteobacteria>gammaproteobacteria Spongiibacter tropicus extradiol ring-cleavage dioxygenase [Spongiibacter tropicus].
WP_008419231.1 PCAD*-> 255 bacteria>firmicutes Clostridium sp. Maddingley MBC34-26 hypothetical protein [Clostridium sp. Maddingley MBC34-26].
WP_022951381.1 PCAD*-> 282 bacteria>proteobacteria>gammaproteobacteria Leucothrix mucor aromatic ring-cleaving dioxygenase [Leucothrix mucor].
WP_008316570.1 PCAD*-> 256 bacteria>proteobacteria>gammaproteobacteria Wohlfahrtiimonas chitiniclastica hypothetical protein [Wohlfahrtiimonas chitiniclastica].
WP_021789408.1 PCAD*-> 258 archaea>euryarchaeota Thermoplasmatales archaeon Gpl homoprotocatechuate 2,3-dioxygenase related protein [Thermoplasmatales archaeon Gpl].
WP_008333660.1 PCAD*-> 261 bacteria>proteobacteria>alphaproteobacteria Maritimibacter alkaliphilus aromatic ring-cleaving dioxygenase [Maritimibacter alkaliphilus].
YP_001280655.1 PCAD*-> 256 bacteria>proteobacteria>gammaproteobacteria Psychrobacter sp. PRwf-1 extradiol ring-cleavage dioxygenase III subunit B [Psychrobacter sp. PRwf-1].
AHE56734.1 PCAD*-> 265 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sanxanigenens DSM 19645 = NX02 aromatic ring-cleaving dioxygenase [Sphingomonas sanxanigenens DSM 19645 = NX02].
WP_022575026.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter nosocomialis catalytic LigB subunit of aromatic ring-opening dioxygenase [Acinetobacter nosocomialis].
WP_004891696.1 PCAD*-> 75 bacteria>firmicutes Anoxybacillus flavithermus extradiol ring-cleavage dioxygenase, class III protein, subunit B [Anoxybacillus flavithermus].
YP_004719081.1 PCAD*-> 258 bacteria>firmicutes Sulfobacillus acidophilus TPY 4,5-DOPA dioxygenase extradiol-like protein [Sulfobacillus acidophilus TPY].
YP_001263357.1 PCAD*-> 273 bacteria>proteobacteria>alphaproteobacteria Sphingomonas wittichii RW1 extradiol ring-cleavage dioxygenase III subunit B [Sphingomonas wittichii RW1].
WP_017427485.1 PCAD*-> 255 bacteria>firmicutes Paenibacillus sp. ICGEB2008 MFS transporter [Paenibacillus sp. ICGEB2008].
WP_018121757.1 PCAD*-> 256 bacteria>proteobacteria>gammaproteobacteria Wohlfahrtiimonas chitiniclastica hypothetical protein [Wohlfahrtiimonas chitiniclastica].
WP_008189089.1 PCAD*-> 261 bacteria>proteobacteria>alphaproteobacteria Labrenzia alexandrii extradiol ring-cleavage dioxygenase [Labrenzia alexandrii].
WP_010345613.1 PCAD*-> 255 bacteria>firmicutes Paenibacillus peoriae MFS transporter [Paenibacillus peoriae].
YP_004289357.1 PCAD*-> 262 archaea>euryarchaeota Methanobacterium sp. AL-21 Extradiol ring-cleavage dioxygenase class iii protein subunit B [Methanobacterium sp. AL-21].
YP_007658535.1 PCAD*-> 256 bacteria>proteobacteria>gammaproteobacteria Pseudomonas denitrificans ATCC 13867 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas denitrificans ATCC 13867].
WP_018131473.1 PCAD*-> 258 bacteria>firmicutes Alicyclobacillus pohliae hypothetical protein [Alicyclobacillus pohliae].
WP_021317345.1 PCAD*-> 269 bacteria>proteobacteria>alphaproteobacteria Sphingobium ummariense aromatic ring-cleaving dioxygenase [Sphingobium ummariense].
WP_004209967.1 PCAD*-> 269 bacteria>proteobacteria>alphaproteobacteria Sphingobium yanoikuyae hypothetical protein [Sphingobium yanoikuyae].
WP_018697800.1 PCAD*-> 262 bacteria>proteobacteria>alphaproteobacteria Amorphus coralli hypothetical protein [Amorphus coralli].
WP_004139321.1 PCAD*-> 263 bacteria>proteobacteria>gammaproteobacteria Cardiobacterium hominis aromatic ring-cleaving dioxygenase [Cardiobacterium hominis].
YP_004480218.1 PCAD*-> 263 bacteria>proteobacteria>gammaproteobacteria Marinomonas posidonica IVIA-Po-181 extradiol ring-cleavage dioxygenase class III protein subunit B [Marinomonas posidonica IVIA-Po-181].
YP_004822053.1 PCAD*-> 263 bacteria>proteobacteria>gammaproteobacteria Haemophilus parainfluenzae T3T1 dioxygenase [Haemophilus parainfluenzae T3T1].
YP_003546698.1 PCAD*-> 269 bacteria>proteobacteria>alphaproteobacteria Sphingobium japonicum UT26S catalytic LigB subunit of aromatic ring-opening dioxygenase [Sphingobium japonicum UT26S].
WP_010234291.1 PCAD*-> 258 bacteria>firmicutes Clostridium arbusti aromatic ring-cleaving dioxygenase [Clostridium arbusti].
WP_009809917.1 PCAD*-> 268 bacteria>proteobacteria>alphaproteobacteria Roseobacter sp. MED193 aromatic ring-cleaving dioxygenase [Roseobacter sp. MED193].
WP_017516985.1 PCAD*-> 256 bacteria>proteobacteria>gammaproteobacteria Pseudomonas nitroreducens catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas nitroreducens].
WP_005698924.1 PCAD*-> 261 bacteria>proteobacteria>gammaproteobacteria Haemophilus parainfluenzae aromatic ring-cleaving dioxygenase [Haemophilus parainfluenzae].
WP_018302912.1 PCAD*-> 268 bacteria>proteobacteria>alphaproteobacteria Wenxinia marina hypothetical protein [Wenxinia marina].
WP_018457470.1 PCAD*-> 265 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium sp. WSM4349 aromatic ring-cleaving dioxygenase [Mesorhizobium sp. WSM4349].
WP_019627979.1 PCAD*-> 264 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio sp. AKL10 hypothetical protein [Thioalkalivibrio sp. AKL10].
WP_010863457.1 PCAD*-> 140 bacteria>proteobacteria>gammaproteobacteria Plesiomonas shigelloides extradiol ring-cleavage dioxygenase III subunit B, partial [Plesiomonas shigelloides].
WP_019571677.1 PCAD*-> 264 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio sp. ALMg3 hypothetical protein [Thioalkalivibrio sp. ALMg3].
WP_009540512.1 PCAD*-> 255 bacteria>proteobacteria>alphaproteobacteria Caenispirillum salinarum Putative cytoplasmic protein [Caenispirillum salinarum].
YP_004639397.1 PCAD*-> 257 bacteria>firmicutes Paenibacillus mucilaginosus KNP414 oxidoreductase [Paenibacillus mucilaginosus KNP414].
WP_018950765.1 PCAD*-> 264 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio sp. AKL12 hypothetical protein [Thioalkalivibrio sp. AKL12].
WP_018649895.1 PCAD*-> 264 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio versutus hypothetical protein [Thioalkalivibrio versutus].
YP_579111.1 PCAD*-> 283 bacteria>proteobacteria>alphaproteobacteria Nitrobacter hamburgensis X14 extradiol ring-cleavage dioxygenase III subunit B [Nitrobacter hamburgensis X14].
WP_021138078.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Aeromonas salmonicida hypothetical protein [Aeromonas salmonicida].
WP_003418065.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae hypothetical protein [Pseudomonas syringae].
YP_007046208.1 PCAD*-> 263 bacteria>cyanobacteria Cyanobium gracile PCC 6307 hypothetical protein Cyagr_1719 [Cyanobium gracile PCC 6307].
YP_007072134.1 PCAD*-> 259 bacteria>cyanobacteria Leptolyngbya sp. PCC 7376 extradiol ring-cleavage dioxygenase class III protein subunit B [Leptolyngbya sp. PCC 7376].
YP_007109471.1 PCAD*-> 265 bacteria>cyanobacteria Geitlerinema sp. PCC 7407 extradiol ring-cleavage dioxygenase class III protein subunit B [Geitlerinema sp. PCC 7407].
YP_001995929.1 PCAD*-> 266 bacteria>chlorobi Chloroherpeton thalassium ATCC 35110 extradiol ring-cleavage dioxygenase class III protein subunit B [Chloroherpeton thalassium ATCC 35110].
WP_004411145.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae Catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas syringae].
WP_003404189.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas syringae].
AHJ97314.1 PCAD*-> 277 bacteria>bacteroidetes Hymenobacter swuensis DY53 hypothetical protein Hsw_1719 [Hymenobacter swuensis DY53].
YP_001269154.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida F1 extradiol ring-cleavage dioxygenase III subunit B [Pseudomonas putida F1].
YP_001188014.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas mendocina ymp extradiol ring-cleavage dioxygenase III subunit B [Pseudomonas mendocina ymp].
AHF16366.1 PCAD*-> 277 bacteria>bacteroidetes Niabella soli DSM 19437 aromatic ring-cleaving dioxygenase [Niabella soli DSM 19437].
YP_001142775.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Aeromonas salmonicida subsp. salmonicida A449 hypothetical protein ASA_3026 [Aeromonas salmonicida subsp. salmonicida A449].
YP_004343955.1 PCAD*-> 292 bacteria>bacteroidetes Fluviicola taffensis DSM 16823 Extradiol ring-cleavage dioxygenase class III protein subunit B [Fluviicola taffensis DSM 16823].
YP_857512.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Aeromonas hydrophila subsp. hydrophila ATCC 7966 extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Aeromonas hydrophila subsp. hydrophila ATCC 7966].
WP_003226766.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens hypothetical protein [Pseudomonas fluorescens].
WP_019988134.1 PCAD*-> 277 bacteria>bacteroidetes Rudanella lutea aromatic ring-cleaving dioxygenase [Rudanella lutea].
WP_003209052.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Pseudomonas fluorescens].
WP_003183737.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas fluorescens].
WP_021217368.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas alcaligenes catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas alcaligenes].
WP_021071575.1 PCAD*-> 297 bacteria>bacteroidetes Sphingobacterium paucimobilis hypothetical protein [Sphingobacterium paucimobilis].
WP_017786347.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Aeromonas hydrophila extradiol ring-cleavage dioxygenase [Aeromonas hydrophila].
WP_019752247.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas putida].
NP_394576.1 PCAD*-> 272 archaea>euryarchaeota Thermoplasma acidophilum DSM 1728 homoprotocatechuate 2, 3-dioxygenase [Thermoplasma acidophilum DSM 1728].
WP_019673556.1 PCAD*-> 294 bacteria>proteobacteria>gammaproteobacteria Psychrobacter lutiphocae extradiol ring-cleavage dioxygenase [Psychrobacter lutiphocae].
YP_003124090.1 PCAD*-> 292 bacteria>bacteroidetes Chitinophaga pinensis DSM 2588 extradiol ring-cleavage dioxygenase class III protein subunit B [Chitinophaga pinensis DSM 2588].
WP_021701614.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas alcaligenes hypothetical protein [Pseudomonas alcaligenes].
YP_004238111.1 PCAD*-> 276 bacteria>bacteroidetes Weeksella virosa DSM 16922 extradiol ring-cleavage dioxygenase class III protein subunit B [Weeksella virosa DSM 16922].
WP_019472414.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. S13.1.2 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas sp. S13.1.2].
WP_005744680.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas amygdali extradiol-type ring-opening dioxygenase [Pseudomonas amygdali].
WP_005755113.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas amygdali extradiol-type ring-opening dioxygenase [Pseudomonas amygdali].
YP_004843353.1 PCAD*-> 276 bacteria>bacteroidetes Flavobacterium branchiophilum FL-15 hypothetical protein FBFL15_1025 [Flavobacterium branchiophilum FL-15].
WP_010388791.1 PCAD*-> 265 bacteria>proteobacteria>gammaproteobacteria Pseudoalteromonas undina extradiol ring-cleavage dioxygenase [Pseudoalteromonas undina].
YP_004474756.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fulva 12-X extradiol ring-cleavage dioxygenase class III protein subunit B [Pseudomonas fulva 12-X].
WP_023576377.1 PCAD*-> 292 bacteria>bacteroidetes Flavobacterium saliperosum extradiol ring-cleavage dioxygenase class III protein subunit B [Flavobacterium saliperosum].
WP_007251411.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae group genomosp. 3 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas syringae group genomosp. 3].
EXI61631.1 PCAD*-> 261 bacteria>proteobacteria>gammaproteobacteria Mannheimia haemolytica serotype A1/A6 str. PKL10 aromatic ring-cleaving dioxygenase [Mannheimia haemolytica serotype A1/A6 str. PKL10].
WP_009778662.1 PCAD*-> 293 bacteria>bacteroidetes Leeuwenhoekiella blandensis aromatic ring-cleaving dioxygenase [Leeuwenhoekiella blandensis].
WP_007899904.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM102 hypothetical protein [Pseudomonas sp. GM102].
WP_006263608.1 PCAD*-> 275 bacteria>bacteroidetes Myroides odoratimimus aromatic ring-cleaving dioxygenase [Myroides odoratimimus].
WP_007943711.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM21 hypothetical protein [Pseudomonas sp. GM21].
YP_003585167.1 PCAD*-> 275 bacteria>bacteroidetes Zunongwangia profunda SM-A87 extradiol aromatic ring-opening dioxygenase [Zunongwangia profunda SM-A87].
WP_006261235.1 PCAD*-> 275 bacteria>bacteroidetes Myroides odoratimimus aromatic ring-cleaving dioxygenase [Myroides odoratimimus].
WP_008067528.1 PCAD*-> 275 bacteria>proteobacteria>alphaproteobacteria Novosphingobium nitrogenifigens aromatic ring-cleaving dioxygenase [Novosphingobium nitrogenifigens].
WP_007964823.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM30 hypothetical protein [Pseudomonas sp. GM30].
WP_010602191.1 PCAD*-> 274 bacteria>bacteroidetes Pedobacter agri aromatic ring-cleaving dioxygenase [Pedobacter agri].
WP_007973524.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM33 hypothetical protein [Pseudomonas sp. GM33].
WP_007983506.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM48 hypothetical protein [Pseudomonas sp. GM48].
YP_680217.1 PCAD*-> 289 bacteria>bacteroidetes Cytophaga hutchinsonii ATCC 33406 hypothetical protein CHU_3641 [Cytophaga hutchinsonii ATCC 33406].
WP_018341746.1 PCAD*-> 290 bacteria>bacteroidetes Cytophaga aurantiaca aromatic ring-cleaving dioxygenase [Cytophaga aurantiaca].
WP_008002674.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM49 hypothetical protein [Pseudomonas sp. GM49].
WP_008009402.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM50 hypothetical protein [Pseudomonas sp. GM50].
WP_022824632.1 PCAD*-> 296 bacteria>bacteroidetes Hymenobacter norwichensis aromatic ring-cleaving dioxygenase [Hymenobacter norwichensis].
WP_009035446.1 PCAD*-> 284 bacteria>bacteroidetes Indibacter alkaliphilus aromatic ring-cleaving dioxygenase [Indibacter alkaliphilus].
WP_008237938.1 PCAD*-> 272 bacteria>bacteroidetes Imtechella halotolerans aromatic ring-cleaving dioxygenase [Imtechella halotolerans].
YP_003998886.1 PCAD*-> 283 bacteria>bacteroidetes Leadbetterella byssophila DSM 17132 extradiol ring-cleavage dioxygenase class iii protein subunit b [Leadbetterella byssophila DSM 17132].
YP_006408063.1 PCAD*-> 293 bacteria>bacteroidetes Belliella baltica DSM 15883 hypothetical protein Belba_2770 [Belliella baltica DSM 15883].
YP_006296918.1 PCAD*-> 142 bacteria>proteobacteria>gammaproteobacteria Methylophaga nitratireducenticrescens ligB family enzyme, partial [Methylophaga nitratireducenticrescens].
WP_008017192.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM55 hypothetical protein [Pseudomonas sp. GM55].
WP_008030369.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM60 hypothetical protein [Pseudomonas sp. GM60].
WP_008992542.1 PCAD*-> 123 bacteria>bacteroidetes Galbibacter marinus hypothetical protein [Galbibacter marinus].
WP_016421244.1 PCAD*-> 265 bacteria>bacteroidetes Capnocytophaga granulosa hypothetical protein [Capnocytophaga granulosa].
WP_002681801.1 PCAD*-> 265 bacteria>bacteroidetes Capnocytophaga sputigena aromatic ring-cleaving dioxygenase [Capnocytophaga sputigena].
EWS96864.1 PCAD*-> 265 bacteria>proteobacteria>gammaproteobacteria Pseudoalteromonas sp. SCSIO_11900 extradiol ring-cleavage dioxygenase [Pseudoalteromonas sp. SCSIO_11900].
WP_008075674.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM79 hypothetical protein [Pseudomonas sp. GM79].
WP_008088237.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM80 hypothetical protein [Pseudomonas sp. GM80].
WP_010310535.1 PCAD*-> 261 bacteria>proteobacteria>gammaproteobacteria Pectobacterium carotovorum LigB family dioxygenase [Pectobacterium carotovorum].
WP_002666129.1 PCAD*-> 265 bacteria>bacteroidetes Capnocytophaga gingivalis aromatic ring-cleaving dioxygenase [Capnocytophaga gingivalis].
WP_008145863.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM41(2012) hypothetical protein [Pseudomonas sp. GM41(2012)].
YP_002121810.1 PCAD*-> 240 bacteria>aquificae Hydrogenobaculum sp. Y04AAS1 Extradiol ring-cleavage dioxygenase class III protein subunit B [Hydrogenobaculum sp. Y04AAS1].
YP_007500498.1 PCAD*-> 216 bacteria>aquificae Hydrogenobaculum sp. HO Extradiol ring-cleavage dioxygenase class III protein subunit B [Hydrogenobaculum sp. HO].
WP_010850288.1 PCAD*-> 265 bacteria>actinobacteria Tetrasphaera elongata 4,5-DOPA dioxygenase extradiol-like protein [Tetrasphaera elongata].
AHI21847.1 PCAD*-> 265 bacteria>actinobacteria Corynebacterium vitaeruminis DSM 20294 extradiol ring-cleavage dioxygenase class III protein subunit B [Corynebacterium vitaeruminis DSM 20294].
WP_022673546.1 PCAD*-> 283 bacteria>proteobacteria>alphaproteobacteria Sphingopyxis baekryungensis extradiol ring-cleavage dioxygenase III subunit B [Sphingopyxis baekryungensis].
YP_004064955.1 PCAD*-> 265 bacteria>proteobacteria>gammaproteobacteria Pseudoalteromonas sp. SM9913 LigB family enzyme [Pseudoalteromonas sp. SM9913].
EGH42919.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae pv. pisi str. 1704B catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas syringae pv. pisi str. 1704B].
YP_003110505.1 PCAD*-> 265 bacteria>actinobacteria Acidimicrobium ferrooxidans DSM 10331 Extradiol ring-cleavage dioxygenase class III protein subunit B [Acidimicrobium ferrooxidans DSM 10331].
WP_018233337.1 PCAD*-> 265 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio thiocyanodenitrificans hypothetical protein [Thioalkalivibrio thiocyanodenitrificans].
WP_016138891.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter calcoaceticus hypothetical protein [Acinetobacter calcoaceticus].
WP_005271796.1 PCAD*-> 265 bacteria>actinobacteria Arthrobacter crystallopoietes aromatic ring-opening dioxygenase catalytic subunit [Arthrobacter crystallopoietes].
WP_005664440.1 PCAD*-> 114 bacteria>proteobacteria>alphaproteobacteria Ruegeria mobilis extradiol ring-cleavage dioxygenase III subunit B, partial [Ruegeria mobilis].
EWH09276.1 PCAD*-> 266 bacteria>proteobacteria>gammaproteobacteria Catenovulum agarivorans DS-2 Na+/H+ antiporter NhaA [Catenovulum agarivorans DS-2].
WP_023661075.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas taiwanensis catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas taiwanensis].
EWY40502.1 PCAD*-> 267 bacteria>proteobacteria>alphaproteobacteria Skermanella stibiiresistens SB22 catalytic LigB subunit of aromatic ring-opening dioxygenase [Skermanella stibiiresistens SB22].
WP_007929154.1 PCAD*-> 264 bacteria>actinobacteria Janibacter hoylei extradiol ring-cleavage dioxygenase [Janibacter hoylei].
WP_022676777.1 PCAD*-> 282 bacteria>proteobacteria>alphaproteobacteria Novosphingobium sp. B-7 aromatic ring-cleaving dioxygenase [Novosphingobium sp. B-7].
WP_005295907.1 PCAD*-> 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. NIPH 2100 hypothetical protein [Acinetobacter sp. NIPH 2100].
WP_019437431.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas putida].
WP_020172002.1 PCAD*-> 264 bacteria>actinobacteria Gordonia polyisoprenivorans extradiol ring-cleavage dioxygenase [Gordonia polyisoprenivorans].
WP_023966255.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas chlororaphis catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas chlororaphis].
WP_010176148.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. PAMC 25886 putative aromatic ring dioxygenase [Pseudomonas sp. PAMC 25886].
YP_710453.1 PCAD*-> 264 bacteria>actinobacteria Frankia alni ACN14a dioxygenase [Frankia alni ACN14a].
WP_020642495.1 PCAD*-> 256 bacteria>actinobacteria Amycolatopsis balhimycina extradiol ring-cleavage dioxygenase [Amycolatopsis balhimycina].
WP_020632592.1 PCAD*-> 256 bacteria>actinobacteria Amycolatopsis alba extradiol ring-cleavage dioxygenase [Amycolatopsis alba].
WP_010461290.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas mandelii extradiol ring-cleavage dioxygenase III subunit B [Pseudomonas mandelii].
EFH98408.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas savastanoi pv. savastanoi NCPPB 3335 Putative cytoplasmic protein [Pseudomonas savastanoi pv. savastanoi NCPPB 3335].
YP_003771397.1 PCAD*-> 256 bacteria>actinobacteria Amycolatopsis mediterranei U32 hypothetical protein AMED_9307 [Amycolatopsis mediterranei U32].
WP_016568683.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae Aromatic ring-opening dioxygenase, catalytic subunit LigB [Pseudomonas syringae].
WP_020386237.1 PCAD*-> 256 bacteria>actinobacteria Kribbella catacumbae hypothetical protein [Kribbella catacumbae].
WP_019360822.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fuscovaginae catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas fuscovaginae].
WP_020395010.1 PCAD*-> 266 bacteria>proteobacteria>gammaproteobacteria Thiothrix disciformis hypothetical protein [Thiothrix disciformis].
WP_016972325.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas tolaasii catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas tolaasii].
WP_006898120.1 PCAD*-> 263 bacteria>actinobacteria Gordonia sihwensis hypothetical protein [Gordonia sihwensis].
YP_008017047.1 PCAD*-> 256 bacteria>actinobacteria Amycolatopsis orientalis HCCB10007 hypothetical protein AORI_8063 [Amycolatopsis orientalis HCCB10007].
WP_017700782.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas syringae].
YP_001981467.1 PCAD*-> 266 bacteria>proteobacteria>gammaproteobacteria Cellvibrio japonicus Ueda107 Catalytic LigB subunit of aromatic ring-opening dioxygenase [Cellvibrio japonicus Ueda107].
WP_019099442.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas putida].
WP_007237970.1 PCAD*-> 263 bacteria>actinobacteria Gordonia otitidis extradiol ring-cleavage dioxygenase [Gordonia otitidis].
WP_005175594.1 PCAD*-> 263 bacteria>actinobacteria Gordonia aichiensis hypothetical protein [Gordonia aichiensis].
WP_007630224.1 PCAD*-> 263 bacteria>actinobacteria Dietzia cinnamea extradiol ring-cleavage dioxygenase III subunit B [Dietzia cinnamea].
WP_019465298.1 PCAD*-> 266 bacteria>proteobacteria>gammaproteobacteria Dyella japonica hypothetical protein [Dyella japonica].
YP_005931540.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida BIRD-1 Extradiol ring-cleavage dioxygenase III subunit B [Pseudomonas putida BIRD-1].
WP_018930019.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas MULTISPECIES: catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas].
WP_019582533.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas mandelii catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas mandelii].
WP_005288082.1 PCAD*-> 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. NIPH 3623 hypothetical protein [Acinetobacter sp. NIPH 3623].
WP_008375805.1 PCAD*->HTH-> 299 bacteria>actinobacteria Gordonia malaquae putative oxidoreductase [Gordonia malaquae].
WP_005204039.1 PCAD*-> 263 bacteria>actinobacteria Gordonia sputi extradiol ring-cleavage dioxygenase [Gordonia sputi].
WP_009085261.1 PCAD*-> 263 bacteria>actinobacteria Streptomyces sp. AA4 extradiol ring-cleavage dioxygenase [Streptomyces sp. AA4].
EMP13427.1 PCAD*-> 299 bacteria>actinobacteria Gordonia sp. NB4-1Y catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Gordonia sp. NB4-1Y].
WP_024013766.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas moraviensis catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas moraviensis].
WP_008219333.1 PCAD*-> 267 bacteria>proteobacteria>gammaproteobacteria Rheinheimera nanhaiensis extradiol ring-cleavage dioxygenase [Rheinheimera nanhaiensis].
WP_020290617.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. CFII64 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas sp. CFII64].
WP_008132778.1 PCAD*-> 267 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. YR681 aromatic ring-cleaving dioxygenase [Bradyrhizobium sp. YR681].
WP_005154331.1 PCAD*-> 256 bacteria>actinobacteria Amycolatopsis azurea Putative cytoplasmic protein [Amycolatopsis azurea].
WP_017905669.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fuscovaginae catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas fuscovaginae].
ETK14344.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. FH4 putative aromatic ring dioxygenase [Pseudomonas sp. FH4].
AHE80585.1 PCAD*-> 263 bacteria>actinobacteria Dietzia sp. D5 extradiol ring-clevage dioxygenase [Dietzia sp. D5].
EWT03636.1 PCAD*-> 263 bacteria>actinobacteria Intrasporangium oryzae NRRL B-24470 extradiol ring-cleavage dioxygenase [Intrasporangium oryzae NRRL B-24470].
YP_006384976.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida ND6 Extradiol ring-cleavage dioxygenase III subunit B [Pseudomonas putida ND6].
WP_005303061.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Aeromonas hydrophila extradiol ring-cleavage dioxygenase [Aeromonas hydrophila].
WP_022676200.1 PCAD*-> 280 bacteria>proteobacteria>alphaproteobacteria Novosphingobium sp. B-7 aromatic ring-cleaving dioxygenase [Novosphingobium sp. B-7].
WP_005231714.1 PCAD*-> 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter MULTISPECIES: hypothetical protein [Acinetobacter].
WP_005217591.1 PCAD*-> 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. ANC 3862 hypothetical protein [Acinetobacter sp. ANC 3862].
AHF68876.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas cichorii JBC1 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas cichorii JBC1].
YP_006531153.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida DOT-T1E extradiol ring-cleavage dioxygenase III subunit [Pseudomonas putida DOT-T1E].
WP_017734402.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. CBZ-4 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas sp. CBZ-4].
YP_006670250.1 PCAD*-> 293 bacteria>actinobacteria Gordonia sp. KTR9 extradiol ring-cleavage dioxygenase III subunit B [Gordonia sp. KTR9].
YP_002894049.1 PCAD*-> 268 bacteria>proteobacteria>gammaproteobacteria Tolumonas auensis DSM 9187 extradiol ring-cleavage dioxygenase class III protein subunit B [Tolumonas auensis DSM 9187].
WP_017529369.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas fluorescens].
WP_017410740.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Aeromonas hydrophila extradiol ring-cleavage dioxygenase [Aeromonas hydrophila].
AGZ93959.1 PCAD*-> 272 bacteria>actinobacteria Streptomyces sp. WM6349 extradiol ring-cleavage dioxygenase [Streptomyces sp. WM6349].
WP_005197740.1 PCAD*-> 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. NIPH 298 hypothetical protein [Acinetobacter sp. NIPH 298].
YP_003135717.1 PCAD*-> 258 bacteria>actinobacteria Saccharomonospora viridis DSM 43017 hypothetical protein Svir_39480 [Saccharomonospora viridis DSM 43017].
WP_007620811.1 PCAD*-> 262 bacteria>actinobacteria Gordonia soli hypothetical protein [Gordonia soli].
WP_005183968.1 PCAD*-> 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. ANC 4105 hypothetical protein [Acinetobacter sp. ANC 4105].
WP_017932941.1 PCAD*-> 257 bacteria>actinobacteria Nocardioides sp. Iso805N extradiol ring-cleavage dioxygenase [Nocardioides sp. Iso805N].
WP_005157866.1 PCAD*-> 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. NIPH 284 hypothetical protein [Acinetobacter sp. NIPH 284].
WP_018577737.1 PCAD*-> 268 bacteria>proteobacteria>gammaproteobacteria Legionella shakespearei aromatic ring-cleaving dioxygenase [Legionella shakespearei].
WP_008743007.1 PCAD*-> 259 bacteria>actinobacteria Streptomyces sp. Mg1 extradiol ring-cleavage dioxygenase [Streptomyces sp. Mg1].
YP_007617107.1 PCAD*-> 280 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. MM-1 extradiol ring-cleavage dioxygenase III subunit B [Sphingomonas sp. MM-1].
AGZ93869.1 PCAD*-> 272 bacteria>actinobacteria Streptomyces sp. WM6373 extradiol ring-cleavage dioxygenase III subunit b [Streptomyces sp. WM6373].
EXL33438.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae pv. syringae str. B301D-R Aromatic ring-opening dioxygenase, catalytic subunit LigB [Pseudomonas syringae pv. syringae str. B301D-R].
WP_005442480.1 PCAD*-> 257 bacteria>actinobacteria Saccharomonospora azurea extradiol ring-cleavage dioxygenase [Saccharomonospora azurea].
YP_236688.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae pv. syringae B728a catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas syringae pv. syringae B728a].
YP_275776.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas syringae pv. phaseolicola 1448A extradiol-type ring-opening dioxygenase [Pseudomonas syringae pv. phaseolicola 1448A].
WP_005450591.1 PCAD*-> 257 bacteria>actinobacteria Saccharomonospora azurea extradiol ring-cleavage dioxygenase [Saccharomonospora azurea].
YP_005327536.1 PCAD*-> 283 bacteria>actinobacteria Blastococcus saxobsidens DD2 extradiol ring-cleavage dioxygenase class III protein subunit B [Blastococcus saxobsidens DD2].
WP_005460570.1 PCAD*-> 257 bacteria>actinobacteria Saccharomonospora cyanea extradiol ring-cleavage dioxygenase [Saccharomonospora cyanea].
WP_005467082.1 PCAD*-> 257 bacteria>actinobacteria Saccharomonospora glauca extradiol ring-cleavage dioxygenase [Saccharomonospora glauca].
WP_016935860.1 PCAD*-> 91 bacteria>actinobacteria Rhodococcus sp. R1101 hypothetical protein, partial [Rhodococcus sp. R1101].
WP_009157239.1 PCAD*-> 262 bacteria>actinobacteria Saccharomonospora marina extradiol ring-cleavage dioxygenase [Saccharomonospora marina].
YP_008904741.1 PCAD*-> 252 bacteria>actinobacteria Mycobacterium neoaurum VKM Ac-1815D extradiol ring-cleavage dioxygenase III subunit B [Mycobacterium neoaurum VKM Ac-1815D].
YP_349714.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens Pf0-1 extradiol ring-cleavage dioxygenase III subunit B [Pseudomonas fluorescens Pf0-1].
WP_016704324.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas chlororaphis catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas chlororaphis].
YP_008114952.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida NBRC 14164 hypothetical protein PP4_39150 [Pseudomonas putida NBRC 14164].
AGZ94541.1 PCAD*-> 257 bacteria>actinobacteria Streptomyces sp. WM6368 extradiol ring-cleavage dioxygenase [Streptomyces sp. WM6368].
YP_008103681.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas resinovorans NBRC 106553 hypothetical protein PCA10_33440 [Pseudomonas resinovorans NBRC 106553].
WP_022640057.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. CMAA1215 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas sp. CMAA1215].
NP_421752.1 PCAD*-> 256 bacteria>proteobacteria>alphaproteobacteria Caulobacter crescentus CB15 hypothetical protein CC_2958 [Caulobacter crescentus CB15].
WP_005091068.1 PCAD*-> 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter MULTISPECIES: hypothetical protein [Acinetobacter].
WP_010402528.1 PCAD*-> 266 bacteria>proteobacteria>alphaproteobacteria Sphingomonas echinoides aromatic ring-cleaving dioxygenase [Sphingomonas echinoides].
WP_002747274.1 PCAD*-> 257 bacteria>spirochaetes Leptospira borgpetersenii aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira borgpetersenii].
YP_003407685.1 PCAD*-> 266 bacteria>actinobacteria Geodermatophilus obscurus DSM 43160 extradiol ring-cleavage dioxygenase class III protein subunit B [Geodermatophilus obscurus DSM 43160].
WP_005258923.1 PCAD*-> 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. NIPH 2168 hypothetical protein [Acinetobacter sp. NIPH 2168].
WP_017985900.1 PCAD*-> 251 bacteria>actinobacteria Amycolatopsis methanolica extradiol ring-cleavage dioxygenase [Amycolatopsis methanolica].
WP_016391929.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas plecoglossicida extradiol ring-cleavage dioxygenase class III protein subunit B [Pseudomonas plecoglossicida].
YP_261342.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas protegens Pf-5 catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas protegens Pf-5].
WP_020416189.1 PCAD*-> 251 bacteria>actinobacteria Amycolatopsis sp. ATCC 39116 extradiol ring-cleavage dioxygenase [Amycolatopsis sp. ATCC 39116].
ETA66537.1 PCAD*-> 251 bacteria>actinobacteria Amycolatopsis halophila YIM 93223 hypothetical protein AmyhaDRAFT_0297 [Amycolatopsis halophila YIM 93223].
WP_008712439.1 PCAD*-> 293 bacteria>actinobacteria Rhodococcus sp. AW25M09 Extradiol ring-cleavage dioxygenase class III protein subunit B [Rhodococcus sp. AW25M09].
YP_008044360.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Aeromonas hydrophila ML09-119 extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Aeromonas hydrophila ML09-119].
YP_008001577.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas protegens CHA0 hypothetical protein PFLCHA0_c43140 [Pseudomonas protegens CHA0].
WP_023645853.1 PCAD*-> 272 bacteria>actinobacteria actinobacterium LLX17 aromatic ring-cleaving dioxygenase [actinobacterium LLX17].
WP_007082963.1 PCAD*-> 281 bacteria>proteobacteria>gammaproteobacteria Rhodanobacter fulvus extradiol ring-cleavage dioxygenase class III protein subunit B [Rhodanobacter fulvus].
EWM12621.1 PCAD*-> 250 bacteria>actinobacteria Kutzneria sp. 744 extradiol-type ring-opening dioxygenase [Kutzneria sp. 744].
WP_005057235.1 PCAD*-> 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter beijerinckii hypothetical protein [Acinetobacter beijerinckii].
AEN14612.1 PCAD*-> 293 bacteria>actinobacteria Rhodococcus sp. R04 BphC [Rhodococcus sp. R04].
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WP_008550294.1 PCAD*-> 258 bacteria>proteobacteria>alphaproteobacteria Pseudovibrio sp. JE062 extradiol ring-cleavage dioxygenase [Pseudovibrio sp. JE062].
WP_010863459.1 PCAD*-> 144 bacteria>proteobacteria>gammaproteobacteria Plesiomonas shigelloides extradiol ring-cleavage dioxygenase III subunit B, partial [Plesiomonas shigelloides].
YP_008731808.1 PCAD*-> 283 bacteria>actinobacteria Actinoplanes friuliensis DSM 7358 extradiol ring-cleavage dioxygenase class III protein subunit B [Actinoplanes friuliensis DSM 7358].
WP_005056195.1 PCAD*-> 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter beijerinckii hypothetical protein [Acinetobacter beijerinckii].
WP_010546371.1 PCAD*-> 266 bacteria>proteobacteria>alphaproteobacteria Sphingomonas elodea aromatic ring-cleaving dioxygenase [Sphingomonas elodea].
ETY70159.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii MDR_MMC4 catalytic LigB subunit of aromatic ring-opening dioxygenase [Acinetobacter baumannii MDR_MMC4].
WP_010656830.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fragi catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas fragi].
WP_010565055.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas extremaustralis putative aromatic ring dioxygenase [Pseudomonas extremaustralis].
WP_023048948.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas putida].
WP_010447051.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fuscovaginae extradiol ring-cleavage dioxygenase III subunit B [Pseudomonas fuscovaginae].
WP_010226293.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. HYS catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas sp. HYS].
AHE50443.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Aeromonas hydrophila 4AK4 hypothetical protein AH4AK4_3009 [Aeromonas hydrophila 4AK4].
WP_017977884.1 PCAD*-> 266 bacteria>proteobacteria>alphaproteobacteria Sphingomonas melonis aromatic ring-cleaving dioxygenase [Sphingomonas melonis].
WP_010211840.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas MULTISPECIES: putative aromatic ring dioxygenase [Pseudomonas].
WP_009044945.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas chlororaphis catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas chlororaphis].
WP_008370479.1 PCAD*-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. M47T1 extradiol ring-cleavage dioxygenase III subunit B [Pseudomonas sp. M47T1].
WP_005405302.1 PCAD*-> 270 bacteria>proteobacteria>gammaproteobacteria Acinetobacter radioresistens catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Acinetobacter radioresistens].
WP_020562669.1 PCAD*-> 270 bacteria>proteobacteria>gammaproteobacteria Methylosarcina fibrata hypothetical protein [Methylosarcina fibrata].
WP_004770210.1 PCAD*-> 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. NIPH 758 hypothetical protein [Acinetobacter sp. NIPH 758].
BAO43858.1 PCAD*-> 254 bacteria>proteobacteria>gammaproteobacteria gamma proteobacterium Hiromi1 conserved hypothetical protein [gamma proteobacterium Hiromi1].
WP_009679417.1 PCAD*-> 257 bacteria>actinobacteria Gordonia neofelifaecis extradiol ring-cleavage dioxygenase [Gordonia neofelifaecis].
WP_005643954.1 PCAD*-> 155 bacteria>proteobacteria>alphaproteobacteria Ruegeria mobilis extradiol ring-cleavage dioxygenase III subunit B, partial [Ruegeria mobilis].
WP_004817046.1 PCAD*-> 284 bacteria>proteobacteria>gammaproteobacteria Acinetobacter guillouiae hypothetical protein [Acinetobacter guillouiae].
WP_005373076.1 PCAD*-> 271 bacteria>proteobacteria>gammaproteobacteria Methylomicrobium album extradiol ring-cleavage dioxygenase [Methylomicrobium album].
EXB86915.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 272263 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Acinetobacter baumannii 272263].
YP_288419.1 PCAD*-> 274 bacteria>actinobacteria Thermobifida fusca YX hypothetical protein Tfu_0358 [Thermobifida fusca YX].
WP_010490202.1 PCAD*-> 254 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. S9 extradiol ring-cleavage dioxygenase class III protein subunit B [Pseudomonas sp. S9].
WP_005359045.1 PCAD*-> 254 bacteria>proteobacteria>gammaproteobacteria Aeromonas veronii extradiol ring-cleavage dioxygenase [Aeromonas veronii].
WP_004880866.1 PCAD*-> 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter MULTISPECIES: hypothetical protein [Acinetobacter].
WP_004801241.1 PCAD*-> 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. CIP 56.2 hypothetical protein [Acinetobacter sp. CIP 56.2].
WP_020410733.1 PCAD*-> 272 bacteria>proteobacteria>gammaproteobacteria Hahella ganghwensis hypothetical protein [Hahella ganghwensis].
GAF53811.1 PCAD*-> 296 bacteria>proteobacteria>gammaproteobacteria Psychrobacter sp. JCM 18900 putative cytoplasmic protein [Psychrobacter sp. JCM 18900].
EXC21009.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 724909 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Acinetobacter baumannii 724909].
EXC28104.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 809848 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Acinetobacter baumannii 809848].
EXC97387.1 PCAD*-> 249 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 1075025 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Acinetobacter baumannii 1075025].
WP_020650089.1 PCAD*-> 248 bacteria>proteobacteria>gammaproteobacteria Singularimonas variicoloris hypothetical protein [Singularimonas variicoloris].
WP_002180164.1 PCAD*-> 257 bacteria>spirochaetes Leptospira interrogans aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira interrogans].
WP_018953972.1 PCAD*-> 246 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio sp. ALJ17 extradiol ring-cleavage dioxygenase [Thioalkalivibrio sp. ALJ17].
WP_020161090.1 PCAD*-> 273 bacteria>proteobacteria>gammaproteobacteria Methylobacter marinus hypothetical protein [Methylobacter marinus].
WP_004675851.1 PCAD*-> 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter parvus hypothetical protein [Acinetobacter parvus].
YP_004330372.1 PCAD*-> 301 bacteria>actinobacteria Pseudonocardia dioxanivorans CB1190 extradiol ring-cleavage dioxygenase class III protein subunit B [Pseudonocardia dioxanivorans CB1190].
WP_004663192.1 PCAD*-> 257 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. NIPH 236 hypothetical protein [Acinetobacter sp. NIPH 236].
WP_008610165.1 PCAD*-> 274 bacteria>proteobacteria>gammaproteobacteria Alishewanella aestuarii aromatic ring-cleaving dioxygenase [Alishewanella aestuarii].
WP_009796699.1 PCAD*-> 279 bacteria>proteobacteria>alphaproteobacteria Nitrobacter sp. Nb-311A hypothetical protein [Nitrobacter sp. Nb-311A].
EWT04928.1 PCAD*-> 266 bacteria>actinobacteria Intrasporangium chromatireducens Q5-1 extradiol ring-cleavage dioxygenase [Intrasporangium chromatireducens Q5-1].
WP_008983217.1 PCAD*-> 274 bacteria>proteobacteria>gammaproteobacteria Alishewanella agri aromatic ring-cleaving dioxygenase [Alishewanella agri].
WP_023005231.1 PCAD*-> 245 bacteria>proteobacteria>gammaproteobacteria Halomonas sp. PBN3 catalytic LigB subunit of aromatic ring-opening dioxygenase [Halomonas sp. PBN3].
WP_009586263.1 PCAD*-> 288 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. WC-743 aromatic ring-opening dioxygenase, catalytic subunit LigB [Acinetobacter sp. WC-743].
WP_018602914.1 PCAD*-> 254 bacteria>actinobacteria Mycobacterium sp. 155 extradiol ring-cleavage dioxygenase III subunit B [Mycobacterium sp. 155].
WP_005003727.1 PCAD*-> 274 bacteria>proteobacteria>gammaproteobacteria Acinetobacter ursingii hypothetical protein [Acinetobacter ursingii].
WP_005399833.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter johnsonii conserved hypothetical protein [Acinetobacter johnsonii].
WP_007115102.1 PCAD*-> 274 bacteria>proteobacteria>gammaproteobacteria Enhydrobacter aerosaccus extradiol ring-cleavage dioxygenase [Enhydrobacter aerosaccus].
YP_001707615.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii SDF hypothetical protein ABSDF2359 [Acinetobacter baumannii SDF].
EXD50848.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 781407 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Acinetobacter baumannii 781407].
YP_001714568.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii AYE hypothetical protein ABAYE2762 [Acinetobacter baumannii AYE].
YP_002326479.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii AB307-0294 Catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Acinetobacter baumannii AB307-0294].
YP_001134032.1 PCAD*-> 259 bacteria>actinobacteria Mycobacterium gilvum PYR-GCK extradiol ring-cleavage dioxygenase III subunit B [Mycobacterium gilvum PYR-GCK].
YP_003733099.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter oleivorans DR1 hypothetical protein AOLE_14195 [Acinetobacter oleivorans DR1].
EXE62238.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 1542444 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Acinetobacter baumannii 1542444].
WP_009050117.1 PCAD*-> 243 bacteria>proteobacteria>gammaproteobacteria Pseudomonas chlororaphis catalytic LigB subunit of aromatic ring-opening dioxygenase [Pseudomonas chlororaphis].
WP_000422998.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii catalytic LigB subunit of aromatic ring-opening dioxygenase [Acinetobacter baumannii].
WP_020108849.1 PCAD*-> 255 bacteria>actinobacteria Nocardia sp. 348MFTsu5.1 extradiol ring-cleavage dioxygenase [Nocardia sp. 348MFTsu5.1].
WP_000422999.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii catalytic LigB subunit of aromatic ring-opening dioxygenase [Acinetobacter baumannii].
WP_002117689.1 PCAD*-> 242 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii aromatic ring-opening dioxygenase, catalytic subunit LigB [Acinetobacter baumannii].
WP_020846721.1 PCAD*-> 242 bacteria>proteobacteria>gammaproteobacteria Acinetobacter gerneri putative cytoplasmic protein [Acinetobacter gerneri].
WP_022969018.1 PCAD*-> 242 bacteria>proteobacteria>gammaproteobacteria Arenimonas oryziterrae aromatic ring-cleaving dioxygenase [Arenimonas oryziterrae].
WP_002054464.1 PCAD*-> 242 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii aromatic ring-opening dioxygenase, catalytic subunit LigB [Acinetobacter baumannii].
WP_018676811.1 PCAD*-> 241 bacteria>proteobacteria>gammaproteobacteria Acinetobacter tjernbergiae catalytic LigB subunit of aromatic ring-opening dioxygenase [Acinetobacter tjernbergiae].
WP_000423003.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii catalytic LigB subunit of aromatic ring-opening dioxygenase [Acinetobacter baumannii].
WP_010145594.1 PCAD*-> 305 bacteria>actinobacteria Citricoccus sp. CH26A hypothetical protein [Citricoccus sp. CH26A].
WP_000423006.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii catalytic LigB subunit of aromatic ring-opening dioxygenase [Acinetobacter baumannii].
WP_019594149.1 PCAD*-> 238 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio sp. ALM2T hypothetical protein [Thioalkalivibrio sp. ALM2T].
YP_005462618.1 PCAD*-> 306 bacteria>actinobacteria Actinoplanes missouriensis 431 hypothetical protein AMIS_28820 [Actinoplanes missouriensis 431].
WP_017167193.1 PCAD*-> 235 bacteria>proteobacteria>gammaproteobacteria Xanthomonas axonopodis catalytic LigB subunit of aromatic ring-opening dioxygenase, partial [Xanthomonas axonopodis].
WP_002045992.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii aromatic ring-opening dioxygenase, catalytic subunit LigB [Acinetobacter baumannii].
WP_002060156.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii aromatic ring-opening dioxygenase, catalytic subunit LigB [Acinetobacter baumannii].
WP_006793248.1 PCAD*-> 227 bacteria>proteobacteria>gammaproteobacteria Alteromonadales bacterium TW-7 extradiol ring-cleavage dioxygenase [Alteromonadales bacterium TW-7].
WP_003652982.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter calcoaceticus extradiol ring-cleavage dioxygenase [Acinetobacter calcoaceticus].
YP_006366948.1 PCAD*-> 292 bacteria>actinobacteria Modestobacter marinus extradiol aromatic ring-opening dioxygenase [Modestobacter marinus].
WP_017165815.1 PCAD*-> 225 bacteria>proteobacteria>gammaproteobacteria Xanthomonas axonopodis catalytic LigB subunit of aromatic ring-opening dioxygenase [Xanthomonas axonopodis].
WP_017914785.1 PCAD*-> 222 bacteria>proteobacteria>gammaproteobacteria Xanthomonas sp. SHU308 catalytic LigB subunit of aromatic ring-opening dioxygenase, partial [Xanthomonas sp. SHU308].
WP_017169227.1 PCAD*-> 215 bacteria>proteobacteria>gammaproteobacteria Xanthomonas axonopodis catalytic LigB subunit of aromatic ring-opening dioxygenase [Xanthomonas axonopodis].
WP_004694289.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter johnsonii hypothetical protein [Acinetobacter johnsonii].
WP_004703045.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter MULTISPECIES: hypothetical protein [Acinetobacter].
YP_006368043.1 PCAD*-> 287 bacteria>actinobacteria Modestobacter marinus extradiol ring-cleavage dioxygenase class III protein subunit B [Modestobacter marinus].
YP_004313208.1 PCAD*-> 287 bacteria>proteobacteria>gammaproteobacteria Marinomonas mediterranea MMB-1 extradiol ring-cleavage dioxygenase class III protein subunit B [Marinomonas mediterranea MMB-1].
WP_004710038.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter nosocomialis hypothetical protein [Acinetobacter nosocomialis].
WP_006717766.1 PCAD*-> 287 bacteria>proteobacteria>gammaproteobacteria Aggregatibacter segnis aromatic ring-cleaving dioxygenase [Aggregatibacter segnis].
YP_004076692.1 PCAD*-> 259 bacteria>actinobacteria Mycobacterium gilvum Spyr1 hypothetical protein Mspyr1_22070 [Mycobacterium gilvum Spyr1].
WP_004753205.1 PCAD*-><-LigB 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. ANC 3789 hypothetical protein [Acinetobacter sp. ANC 3789].
WP_004782897.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. NIPH 899 hypothetical protein [Acinetobacter sp. NIPH 899].
WP_006943991.1 PCAD*-> 270 bacteria>actinobacteria Dermacoccus sp. Ellin185 extradiol ring-cleavage dioxygenase [Dermacoccus sp. Ellin185].
WP_019662828.1 PCAD*-> 287 bacteria>actinobacteria Rhodococcus sp. 29MFTsu3.1 hypothetical protein [Rhodococcus sp. 29MFTsu3.1].
WP_003233349.1 PCAD*-> 211 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens putative aromatic ring dioxygenase [Pseudomonas fluorescens].
WP_004810748.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter schindleri hypothetical protein [Acinetobacter schindleri].
GAF56512.1 PCAD*-> 211 bacteria>proteobacteria>gammaproteobacteria Psychrobacter sp. JCM 18901 putative cytoplasmic protein [Psychrobacter sp. JCM 18901].
WP_004829392.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter bereziniae hypothetical protein [Acinetobacter bereziniae].
CAA12122.1 PCAD*-> 210 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. ADP1 hypothetical protein, partial [Acinetobacter sp. ADP1].
WP_004842008.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii hypothetical protein [Acinetobacter baumannii].
EXE79022.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 1566109 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Acinetobacter baumannii 1566109].
WP_010233988.1 PCAD*-> 269 bacteria>actinobacteria Pseudonocardia sp. P1 extradiol ring-cleavage dioxygenase class iii protein subunit b, partial [Pseudonocardia sp. P1].
WP_023844656.1 PCAD*-> 270 archaea>euryarchaeota Methanolobus tindarius hypothetical protein [Methanolobus tindarius].
WP_004970707.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter towneri hypothetical protein [Acinetobacter towneri].
WP_022972866.1 PCAD*-> 156 bacteria>proteobacteria>gammaproteobacteria Xanthomonas sp. M97 aromatic ring-cleaving dioxygenase, partial [Xanthomonas sp. M97].
WP_004980901.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter johnsonii hypothetical protein [Acinetobacter johnsonii].
WP_004990484.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter ursingii hypothetical protein [Acinetobacter ursingii].
WP_004725976.1 PCAD*-> 284 bacteria>proteobacteria>gammaproteobacteria Acinetobacter guillouiae hypothetical protein [Acinetobacter guillouiae].
WP_005007810.1 PCAD*->LigB-> 197 bacteria>proteobacteria>gammaproteobacteria Acinetobacter bouvetii hypothetical protein [Acinetobacter bouvetii].
WP_005027257.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter radioresistens hypothetical protein [Acinetobacter radioresistens].
YP_004145488.1 PCAD*-> 286 bacteria>proteobacteria>gammaproteobacteria Pseudoxanthomonas suwonensis 11-1 extradiol ring-cleavage dioxygenase class III protein subunit B [Pseudoxanthomonas suwonensis 11-1].
YP_006265886.1 PCAD*-> 255 bacteria>actinobacteria Actinoplanes sp. SE50/110 4,5-DOPA dioxygenase extradiol [Actinoplanes sp. SE50/110].
WP_000423000.1 PCAD*-> 194 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii hypothetical protein, partial [Acinetobacter baumannii].
WP_007395412.1 PCAD*-> 286 bacteria>proteobacteria>gammaproteobacteria Psychrobacter sp. 1501(2011) extradiol ring-cleavage dioxygenase [Psychrobacter sp. 1501(2011)].
WP_005032891.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter MULTISPECIES: hypothetical protein [Acinetobacter].
WP_006898710.1 PCAD*-> 286 bacteria>actinobacteria Gordonia paraffinivorans putative oxidoreductase [Gordonia paraffinivorans].
WP_005042169.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter calcoaceticus hypothetical protein [Acinetobacter calcoaceticus].
AHH17753.1 PCAD*-> 283 bacteria>actinobacteria Nocardia nova SH22a putative extradiol ring-cleavage dioxygenase [Nocardia nova SH22a].
EJZ30961.1 PCAD*-> 262 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. CCGE-LA001 hypothetical protein BCCGELA001_27269, partial [Bradyrhizobium sp. CCGE-LA001].
WP_005048334.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter calcoaceticus hypothetical protein [Acinetobacter calcoaceticus].
WP_021626350.1 PCAD*-> 285 bacteria>actinobacteria Atopobium sp. oral taxon 810 aromatic ring-opening dioxygenase, catalytic subunit LigB [Atopobium sp. oral taxon 810].
EXE93838.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 1578804 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Acinetobacter baumannii 1578804].
WP_005070556.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter pittii hypothetical protein [Acinetobacter pittii].
WP_005096339.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter MULTISPECIES: hypothetical protein [Acinetobacter].
WP_018158872.1 PCAD*-> 291 bacteria>actinobacteria Smaragdicoccus niigatensis hypothetical protein [Smaragdicoccus niigatensis].
WP_018177555.1 PCAD*-> 270 bacteria>actinobacteria Gordonia kroppenstedtii hypothetical protein [Gordonia kroppenstedtii].
YP_003008620.1 PCAD*-> 279 bacteria>proteobacteria>gammaproteobacteria Aggregatibacter aphrophilus NJ8700 4,5-dopa dioxygenase extradiol [Aggregatibacter aphrophilus NJ8700].
WP_019398808.1 PCAD*-> 286 bacteria>proteobacteria>gammaproteobacteria Pseudoxanthomonas sp. GW2 extradiol ring-cleavage dioxygenase III subunit B [Pseudoxanthomonas sp. GW2].
YP_925187.1 PCAD*-> 258 bacteria>actinobacteria Nocardioides sp. JS614 extradiol ring-cleavage dioxygenase III subunit B [Nocardioides sp. JS614].
WP_007680436.1 PCAD*-> 279 bacteria>proteobacteria>alphaproteobacteria Novosphingobium sp. AP12 aromatic ring-cleaving dioxygenase [Novosphingobium sp. AP12].
WP_007091970.1 PCAD*-> 277 bacteria>proteobacteria>alphaproteobacteria Thalassospira xiamenensis extradiol ring-cleavage dioxygenase [Thalassospira xiamenensis].
WP_005262303.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. CIP 101966 hypothetical protein [Acinetobacter sp. CIP 101966].
WP_005107485.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter lwoffii hypothetical protein [Acinetobacter lwoffii].
WP_005129308.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii hypothetical protein [Acinetobacter baumannii].
WP_005943619.1 PCAD*-> 285 bacteria>actinobacteria Gordonia hirsuta putative oxidoreductase [Gordonia hirsuta].
WP_005139856.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii hypothetical protein [Acinetobacter baumannii].
EPF72220.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter indicus ANC 4215 hypothetical protein F956_01661 [Acinetobacter indicus ANC 4215].
WP_005179275.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. CIP 53.82 hypothetical protein [Acinetobacter sp. CIP 53.82].
YP_004493937.1 PCAD*-> 258 bacteria>actinobacteria Amycolicicoccus subflavus DQS3-9A1 extradiol ring-cleavage dioxygenase, class III enzyme subunit B [Amycolicicoccus subflavus DQS3-9A1].
WP_005704476.1 PCAD*-> 279 bacteria>proteobacteria>gammaproteobacteria Aggregatibacter aphrophilus aromatic ring-cleaving dioxygenase [Aggregatibacter aphrophilus].
WP_005009700.1 PCAD*-> 285 bacteria>proteobacteria>gammaproteobacteria Acinetobacter bouvetii hypothetical protein [Acinetobacter bouvetii].
YP_001685933.1 PCAD*-> 257 bacteria>proteobacteria>alphaproteobacteria Caulobacter sp. K31 extradiol ring-cleavage dioxygenase class III protein subunit B [Caulobacter sp. K31].
WP_004022579.1 PCAD*-> 297 bacteria>actinobacteria Gordonia terrae putative oxidoreductase [Gordonia terrae].
EXJ12790.1 PCAD*-> 167 bacteria>proteobacteria>gammaproteobacteria Nitrincola sp. AK23 hypothetical protein D791_00132 [Nitrincola sp. AK23].
WP_005246927.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. CIP 51.11 hypothetical protein [Acinetobacter sp. CIP 51.11].
WP_019867414.1 PCAD*-> 280 bacteria>proteobacteria>gammaproteobacteria Methylovulum miyakonense hypothetical protein [Methylovulum miyakonense].
EXF57557.1 PCAD*-> 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 1294596 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Acinetobacter baumannii 1294596].
WP_002738901.1 PCAD*-> 205 bacteria>spirochaetes Leptospira borgpetersenii aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira borgpetersenii].
WP_016751938.1 PCAD*-> 257 bacteria>spirochaetes Leptospira kirschneri catalytic LigB subunit of aromatic ring-opening dioxygenase [Leptospira kirschneri].
YP_003594503.1 PCAD*-> 260 bacteria>proteobacteria>alphaproteobacteria Caulobacter segnis ATCC 21756 extradiol ring-cleavage dioxygenase class III protein subunit B [Caulobacter segnis ATCC 21756].
WP_002765555.1 PCAD*-> 214 bacteria>spirochaetes Leptospira borgpetersenii aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira borgpetersenii].
YP_008987942.1 PCAD*-> 280 bacteria>actinobacteria Rhodococcus pyridinivorans SB3094 extradiol ring-cleavage dioxygenase III subunit B [Rhodococcus pyridinivorans SB3094].
WP_010843433.1 PCAD*-> 280 bacteria>actinobacteria Gordonia terrae extradiol ring-cleavage dioxygenase III subunit B [Gordonia terrae].
WP_016935308.1 PCAD*-> 121 bacteria>actinobacteria Rhodococcus sp. R1101 hypothetical protein, partial [Rhodococcus sp. R1101].
WP_005184162.1 PCAD*-> 259 bacteria>actinobacteria Gordonia amarae extradiol ring-cleavage dioxygenase [Gordonia amarae].
WP_002759292.1 PCAD*-> 257 bacteria>spirochaetes Leptospira borgpetersenii aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira borgpetersenii].
WP_018175703.1 PCAD*-> 264 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio sp. AKL8 hypothetical protein [Thioalkalivibrio sp. AKL8].
WP_002619743.1 PCAD*-> 244 bacteria>spirochaetes Leptospira weilii aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira weilii].
WP_004431406.1 PCAD*-> 257 bacteria>spirochaetes Leptospira noguchii aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira noguchii].
WP_004480870.1 PCAD*-> 257 bacteria>spirochaetes Leptospira santarosai aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira santarosai].
YP_003835026.1 PCAD*-> 281 bacteria>actinobacteria Micromonospora aurantiaca ATCC 27029 extradiol ring-cleavage dioxygenase class III protein subunit B [Micromonospora aurantiaca ATCC 27029].
YP_004081690.1 PCAD*-> 281 bacteria>actinobacteria Micromonospora sp. L5 extradiol ring-cleavage dioxygenase class III protein subunit b [Micromonospora sp. L5].
WP_018386513.1 PCAD*-> 284 bacteria>actinobacteria Streptomyces vitaminophilus hypothetical protein [Streptomyces vitaminophilus].
WP_002773228.1 PCAD*-> 252 bacteria>spirochaetes Leptonema illini aromatic ring-cleaving dioxygenase [Leptonema illini].
WP_004498617.1 PCAD*-> 257 bacteria>spirochaetes Leptospira weilii aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira weilii].
WP_004767204.1 PCAD*-> 257 bacteria>spirochaetes Leptospira kirschneri aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira kirschneri].
WP_006359495.1 PCAD*->LigB-> 134 bacteria>actinobacteria Gordonia alkanivorans hypothetical protein [Gordonia alkanivorans].
WP_020145170.1 PCAD*-> 259 bacteria>actinobacteria Terracoccus sp. 273MFTsu3.1 extradiol ring-cleavage dioxygenase [Terracoccus sp. 273MFTsu3.1].
WP_016761036.1 PCAD*-> 257 bacteria>spirochaetes Leptospira weilii catalytic LigB subunit of aromatic ring-opening dioxygenase [Leptospira weilii].
WP_002103806.1 PCAD*-> 257 bacteria>spirochaetes Leptospira interrogans aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira interrogans].
WP_023461071.1 PCAD*-> 278 bacteria>proteobacteria>alphaproteobacteria Asticcacaulis sp. YBE204 aromatic ring-cleaving dioxygenase [Asticcacaulis sp. YBE204].
WP_002723854.1 PCAD*-> 257 bacteria>spirochaetes Leptospira MULTISPECIES: aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira].
YP_002756146.1 PCAD*-> 259 bacteria>acidobacteria Acidobacterium capsulatum ATCC 51196 aromatic ring-opening dioxygenase [Acidobacterium capsulatum ATCC 51196].
WP_020771310.1 PCAD*-> 255 bacteria>spirochaetes Leptospira sp. B5-022 aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira sp. B5-022].
WP_004464301.1 PCAD*-> 256 bacteria>spirochaetes Leptospira santarosai aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira santarosai].
EKD87654.1 PCAD*-> 149 bacteria uncultured bacterium Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B, partial [uncultured bacterium].
WP_002188448.1 PCAD*-> 257 bacteria>spirochaetes Leptospira interrogans aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira interrogans].
WP_004494524.1 PCAD*-> 256 bacteria>spirochaetes Leptospira santarosai aromatic ring-opening dioxygenase, catalytic subunit LigB [Leptospira santarosai].
WP_000184347.1 PCAD*-> 257 bacteria>spirochaetes Leptospira interrogans catalytic LigB subunit of aromatic ring-opening dioxygenase [Leptospira interrogans].
WP_021793986.1 PCAD*-> 172 archaea>euryarchaeota Thermoplasmatales archaeon A-plasma homoprotocatechuate 2,3-dioxygenase related protein [Thermoplasmatales archaeon A-plasma].
WP_003757509.1 PCAD*-> 262 bacteria>proteobacteria>betaproteobacteria Neisseria sicca aromatic ring-cleaving dioxygenase [Neisseria sicca].
WP_004903815.1 LigB-><-PCAD* 258 bacteria>proteobacteria>gammaproteobacteria Acinetobacter brisouii hypothetical protein [Acinetobacter brisouii].
WP_023272410.1 LigB-><-PCAD* 269 bacteria>proteobacteria>gammaproteobacteria Acinetobacter nectaris hypothetical protein [Acinetobacter nectaris].
WP_022382888.1 LigB->PCAD*-> 141 bacteria>firmicutes Dialister sp. CAG:357 putative uncharacterized protein [Dialister sp. CAG:357].
WP_005547657.1 PCAD*-> 255 bacteria>firmicutes Paenibacillus alvei MFS transporter [Paenibacillus alvei].
YP_004274840.1 PCAD*-> 279 bacteria>bacteroidetes Pedobacter saltans DSM 12145 extradiol ring-cleavage dioxygenase class III protein subunit B [Pedobacter saltans DSM 12145].
ETS91997.1 PCAD*-> 260 bacteria>firmicutes Veillonella sp. AS16 aromatic ring-opening dioxygenase, catalytic subunit LigB [Veillonella sp. AS16].
YP_005468092.1 <-PCAD* 266 bacteria>nitrospirae Leptospirillum ferrooxidans C2-3 catalytic LigB subunit of aromatic ring-opening dioxygenase [Leptospirillum ferrooxidans C2-3].
WP_021196908.1 PCAD*-> 306 bacteria>proteobacteria>betaproteobacteria Ralstonia sp. AU12-08 catalytic subunit of aromatic ring-opening dioxygenase [Ralstonia sp. AU12-08].
YP_008926052.1 HTH+PBP2-><-PCAD* 257 bacteria>proteobacteria>betaproteobacteria Achromobacter xylosoxidans NBRC 15126 = ATCC 27061 Putative cytoplasmic protein [Achromobacter xylosoxidans NBRC 15126 = ATCC 27061].
YP_008033110.1 HTH+PBP2-><-PCAD* 280 bacteria>proteobacteria>betaproteobacteria Achromobacter xylosoxidans NH44784-1996 Putative cytoplasmic protein [Achromobacter xylosoxidans NH44784-1996].
YP_007846731.1 <-PCAD*||ZupT_ygiE-> 246 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae subsp. cloacae NCTC 9394 Uncharacterized conserved protein [Enterobacter cloacae subsp. cloacae NCTC 9394].
WP_006390249.1 HTH+PBP2-><-PCAD* 244 bacteria>proteobacteria>betaproteobacteria Achromobacter xylosoxidans catalytic LigB subunit of aromatic ring-opening dioxygenase family protein 3 [Achromobacter xylosoxidans].
YP_004308881.1 ZupT_ygiE->PCAD*-> 270 bacteria>firmicutes Clostridium lentocellum DSM 5427 extradiol ring-cleavage dioxygenase class III protein subunit B [Clostridium lentocellum DSM 5427].
YP_611405.1 <-PCAD* 264 bacteria>proteobacteria>alphaproteobacteria Ruegeria sp. TM1040 extradiol ring-cleavage dioxygenase III subunit B [Ruegeria sp. TM1040].

B. Classical Memo family

1. Memo three-gene island and independent associations

#;conserved, three gene neighborhood association between a Radical SAM enzyme domain fused to a zinc ribbon domain, the classical Memo family Memo
#;domain, and the AMMECR1 domain

YP_004248174.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1<-Memo* 288 bacteria>spirochaetes Sphaerochaeta globosa str. Buddy hypothetical protein [Sphaerochaeta globosa str. Buddy].
YP_003873582.1 <-AMMECR1<-Memo* 293 bacteria>spirochaetes Spirochaeta thermophila DSM 6192 dioxygenase [Spirochaeta thermophila DSM 6192].
YP_005474134.1 Cys_rich+Radical_SAM+zinc_ribbon->Memo*->AMMECR1-> 281 bacteria>spirochaetes Spirochaeta africana DSM 8902 putative dioxygenase [Spirochaeta africana DSM 8902].
YP_006044324.1 <-AMMECR1<-Memo* 293 bacteria>spirochaetes Spirochaeta thermophila DSM 6578 hypothetical protein [Spirochaeta thermophila DSM 6578].
YP_005063421.1 Memo*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 301 bacteria>spirochaetes Sphaerochaeta pleomorpha str. Grapes putative dioxygenase [Sphaerochaeta pleomorpha str. Grapes].
YP_004748403.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 266 bacteria>proteobacteria>gammaproteobacteria Acidithiobacillus caldus SM-1 hypothetical protein Atc_1054 [Acidithiobacillus caldus SM-1].
YP_004784651.1 <-AMMECR1<-Memo* 273 bacteria>proteobacteria>gammaproteobacteria Acidithiobacillus ferrivorans SS3 mediator of ErbB2-driven cell motility-containing protein [Acidithiobacillus ferrivorans SS3].
YP_002219184.1 Memo*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 282 bacteria>proteobacteria>gammaproteobacteria Acidithiobacillus ferrooxidans ATCC 53993 hypothetical protein Lferr_0726 [Acidithiobacillus ferrooxidans ATCC 53993].
WP_005358282.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 259 bacteria>proteobacteria>gammaproteobacteria Aeromonas diversa hypothetical protein [Aeromonas diversa].
YP_003442736.1 <-AMMECR1<-Memo* 267 bacteria>proteobacteria>gammaproteobacteria Allochromatium vinosum DSM 180 hypothetical protein Alvin_0757 [Allochromatium vinosum DSM 180].
WP_019622298.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 259 bacteria>proteobacteria>gammaproteobacteria Amphritea japonica hypothetical protein [Amphritea japonica].
WP_002683593.1 <-AMMECR1<-Memo* 264 bacteria>proteobacteria>gammaproteobacteria Beggiatoa alba dioxygenase [Beggiatoa alba].
CDI04035.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 262 bacteria>proteobacteria>gammaproteobacteria Candidatus Competibacter denitrificans Run_A_D11 conserved hypothetical protein [Candidatus Competibacter denitrificans Run_A_D11].
CDH47506.1 <-AMMECR1<-Memo*<-?||Cys_rich+Radical_SAM+zinc_ribbon-> 262 bacteria>proteobacteria>gammaproteobacteria Candidatus Contendobacter odensis Run_B_J11 conserved hypothetical protein [Candidatus Contendobacter odensis Run_B_J11].
WP_020580782.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 259 bacteria>proteobacteria>gammaproteobacteria Endozoicomonas elysicola hypothetical protein [Endozoicomonas elysicola].
YP_003914242.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 257 bacteria>proteobacteria>gammaproteobacteria Ferrimonas balearica DSM 9799 hypothetical protein Fbal_2966 [Ferrimonas balearica DSM 9799].
YP_437022.1 polyprenyl_synt->?-><-AMMECR1<-Memo* 259 bacteria>proteobacteria>gammaproteobacteria Hahella chejuensis KCTC 2396 dioxygenase [Hahella chejuensis KCTC 2396].
WP_020410278.1 polyprenyl_synt->?-><-AMMECR1<-Memo* 260 bacteria>proteobacteria>gammaproteobacteria Hahella ganghwensis hypothetical protein [Hahella ganghwensis].
AHK78153.1 Memo*->AMMECR1-> 266 bacteria>proteobacteria>gammaproteobacteria Halorhodospira halochloris str. A dioxygenase [Halorhodospira halochloris str. A].
YP_001003437.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 268 bacteria>proteobacteria>gammaproteobacteria Halorhodospira halophila SL1 hypothetical protein Hhal_1871 [Halorhodospira halophila SL1].
WP_020504515.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 262 bacteria>proteobacteria>gammaproteobacteria Lamprocystis purpurea hypothetical protein [Lamprocystis purpurea].
AHF04061.1 Memo*->AMMECR1-> 260 bacteria>proteobacteria>gammaproteobacteria Marichromatium purpuratum 984 dioxygenase [Marichromatium purpuratum 984].
WP_020680407.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 237 bacteria>proteobacteria>gammaproteobacteria Marinobacterium rhizophilum hypothetical protein [Marinobacterium rhizophilum].
WP_010322961.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 267 bacteria>proteobacteria>gammaproteobacteria Marinobacterium stanieri dioxygenase [Marinobacterium stanieri].
WP_020158684.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 259 bacteria>proteobacteria>gammaproteobacteria Methylobacter marinus dioxygenase [Methylobacter marinus].
WP_006891023.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-?||Memo*->AMMECR1-> 259 bacteria>proteobacteria>gammaproteobacteria Methylobacter tundripaludum dioxygenase [Methylobacter tundripaludum].
WP_017365938.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 267 bacteria>proteobacteria>gammaproteobacteria Methylococcus capsulatus dioxygenase [Methylococcus capsulatus].
YP_112612.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 267 bacteria>proteobacteria>gammaproteobacteria Methylococcus capsulatus str. Bath hypothetical protein MCA0072 [Methylococcus capsulatus str. Bath].
WP_023494455.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 260 bacteria>proteobacteria>gammaproteobacteria Methyloglobulus morosus MEMO1 family protein [Methyloglobulus morosus].
WP_022947981.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 260 bacteria>proteobacteria>gammaproteobacteria Methylohalobius crimeensis dioxygenase [Methylohalobius crimeensis].
WP_005375040.1 <-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 260 bacteria>proteobacteria>gammaproteobacteria Methylomicrobium album dioxygenase [Methylomicrobium album].
YP_004918893.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 259 bacteria>proteobacteria>gammaproteobacteria Methylomicrobium alcaliphilum 20Z hypothetical protein MEALZ_3652 [Methylomicrobium alcaliphilum 20Z].
WP_017841888.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 259 bacteria>proteobacteria>gammaproteobacteria Methylomicrobium buryatense dioxygenase [Methylomicrobium buryatense].
YP_004513787.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 259 bacteria>proteobacteria>gammaproteobacteria Methylomonas methanica MC09 hypothetical protein [Methylomonas methanica MC09].
WP_020485514.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 259 bacteria>proteobacteria>gammaproteobacteria Methylomonas sp. MK1 hypothetical protein [Methylomonas sp. MK1].
WP_008290011.1 <-AMMECR1<-Memo*<-?||Cys_rich+Radical_SAM+zinc_ribbon-> 262 bacteria>proteobacteria>gammaproteobacteria Methylophaga thiooxydans dioxygenase [Methylophaga thiooxydans].
WP_020563864.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 259 bacteria>proteobacteria>gammaproteobacteria Methylosarcina fibrata dioxygenase [Methylosarcina fibrata].
WP_019864474.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 259 bacteria>proteobacteria>gammaproteobacteria Methylovulum miyakonense dioxygenase [Methylovulum miyakonense].
WP_007022861.1 Memo*->AMMECR1-> 260 bacteria>proteobacteria>gammaproteobacteria Neptuniibacter caesariensis hypothetical protein [Neptuniibacter caesariensis].
WP_004998692.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 264 bacteria>proteobacteria>gammaproteobacteria Nitrococcus mobilis dioxygenase [Nitrococcus mobilis].
YP_003529013.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 261 bacteria>proteobacteria>gammaproteobacteria Nitrosococcus halophilus Nc 4 hypothetical protein Nhal_3603 [Nitrosococcus halophilus Nc 4].
WP_006231331.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 260 bacteria>proteobacteria>gammaproteobacteria Photobacterium profundum hypothetical protein [Photobacterium profundum].
YP_129464.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 260 bacteria>proteobacteria>gammaproteobacteria Photobacterium profundum SS9 hypothetical protein PBPRA1251 [Photobacterium profundum SS9].
WP_007466946.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-?||Memo*->AMMECR1-> 222 bacteria>proteobacteria>gammaproteobacteria Photobacterium sp. AK15 Putative dioxygenase [Photobacterium sp. AK15].
YP_943938.1 <-AMMECR1<-Memo* 282 bacteria>proteobacteria>gammaproteobacteria Psychromonas ingrahamii 37 hypothetical protein Ping_2620 [Psychromonas ingrahamii 37].
WP_019615162.1 <-AMMECR1<-Memo* 260 bacteria>proteobacteria>gammaproteobacteria Psychromonas ossibalaenae hypothetical protein [Psychromonas ossibalaenae].
YP_001673183.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 269 bacteria>proteobacteria>gammaproteobacteria Shewanella halifaxensis HAW-EB4 hypothetical protein Shal_0949 [Shewanella halifaxensis HAW-EB4].
YP_001093061.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 266 bacteria>proteobacteria>gammaproteobacteria Shewanella loihica PV-4 hypothetical protein Shew_0931 [Shewanella loihica PV-4].
YP_001500759.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 278 bacteria>proteobacteria>gammaproteobacteria Shewanella pealeana ATCC 700345 hypothetical protein Spea_0897 [Shewanella pealeana ATCC 700345].
YP_001472743.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 270 bacteria>proteobacteria>gammaproteobacteria Shewanella sediminis HAW-EB3 hypothetical protein Ssed_1004 [Shewanella sediminis HAW-EB3].
YP_003555576.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 271 bacteria>proteobacteria>gammaproteobacteria Shewanella violacea DSS12 hypothetical protein SVI_0827 [Shewanella violacea DSS12].
YP_001759445.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 268 bacteria>proteobacteria>gammaproteobacteria Shewanella woodyi ATCC 51908 hypothetical protein Swoo_1057 [Shewanella woodyi ATCC 51908].
WP_018170082.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon->HSP20-> 266 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio MULTISPECIES: hypothetical protein [Thioalkalivibrio].
WP_018866114.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon->HSP20-> 266 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio MULTISPECIES: hypothetical protein [Thioalkalivibrio].
WP_018877605.1 <-HSP20<-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 266 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio MULTISPECIES: hypothetical protein [Thioalkalivibrio].
WP_018882640.1 <-HSP20<-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 266 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio MULTISPECIES: hypothetical protein [Thioalkalivibrio].
WP_018938106.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon->HSP20-> 266 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio MULTISPECIES: hypothetical protein [Thioalkalivibrio].
WP_017941634.1 <-HSP20<-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 266 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio MULTISPECIES: hypothetical protein [Thioalkalivibrio].
WP_018144217.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon->HSP20-> 266 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio MULTISPECIES: hypothetical protein [Thioalkalivibrio].
WP_019589582.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 267 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio MULTISPECIES: hypothetical protein [Thioalkalivibrio].
WP_019562957.1 <-HSP20<-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 266 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio MULTISPECIES: hypothetical protein [Thioalkalivibrio].
YP_007216464.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 267 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio nitratireducens DSM 14787 protein of unknown function DUF52 [Thioalkalivibrio nitratireducens DSM 14787].
WP_018950802.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon->HSP20-> 266 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio sp. AKL12 hypothetical protein [Thioalkalivibrio sp. AKL12].
WP_018947652.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 267 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio sp. AKL17 hypothetical protein [Thioalkalivibrio sp. AKL17].
WP_019569827.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 267 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio sp. ALE11 hypothetical protein [Thioalkalivibrio sp. ALE11].
WP_019584077.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon->HSP20-> 266 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio sp. ALE16 hypothetical protein [Thioalkalivibrio sp. ALE16].
WP_019591643.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 276 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio sp. ALE20 hypothetical protein [Thioalkalivibrio sp. ALE20].
WP_018881127.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon->HSP20-> 266 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio sp. ALE30 hypothetical protein [Thioalkalivibrio sp. ALE30].
WP_018876367.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon->HSP20-> 266 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio sp. ALE31 hypothetical protein [Thioalkalivibrio sp. ALE31].
WP_018953254.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 266 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio sp. ALJ17 dioxygenase [Thioalkalivibrio sp. ALJ17].
WP_018936216.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 271 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio sp. ALJ24 hypothetical protein [Thioalkalivibrio sp. ALJ24].
WP_019594195.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon->HSP20-> 266 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio sp. ALM2T hypothetical protein [Thioalkalivibrio sp. ALM2T].
WP_018950363.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 266 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio sp. ALMg11 hypothetical protein [Thioalkalivibrio sp. ALMg11].
WP_019643053.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 269 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio sp. ALSr1 hypothetical protein [Thioalkalivibrio sp. ALSr1].
WP_018870529.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 271 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio sp. ALgr3 hypothetical protein [Thioalkalivibrio sp. ALgr3].
YP_002514745.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 274 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio sulfidophilus HL-EbGr7 hypothetical protein Tgr7_2683 [Thioalkalivibrio sulfidophilus HL-EbGr7].
AHE98117.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 267 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio thiocyanoxidans ARh 4 dioxygenase [Thioalkalivibrio thiocyanoxidans ARh 4].
WP_007195045.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 261 bacteria>proteobacteria>gammaproteobacteria Thiocapsa marina dioxygenase [Thiocapsa marina].
YP_006416468.1 <-AMMECR1<-Memo* 261 bacteria>proteobacteria>gammaproteobacteria Thiocystis violascens DSM 198 putative dioxygenase [Thiocystis violascens DSM 198].
YP_007245369.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 261 bacteria>proteobacteria>gammaproteobacteria Thioflavicoccus mobilis 8321 dioxygenase [Thioflavicoccus mobilis 8321].
WP_007042544.1 Cys_rich+Radical_SAM+zinc_ribbon-><-?<-?<-?<-AMMECR1<-Memo* 261 bacteria>proteobacteria>gammaproteobacteria Thiorhodococcus drewsii dioxygenase [Thiorhodococcus drewsii].
EXJ14549.1 Cys_rich+Radical_SAM+zinc_ribbon-><-AMMECR1<-Memo* 261 bacteria>proteobacteria>gammaproteobacteria Thiorhodococcus sp. AK35 putative dioxygenase [Thiorhodococcus sp. AK35].
WP_009150064.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 267 bacteria>proteobacteria>gammaproteobacteria Thiorhodovibrio sp. 970 dioxygenase [Thiorhodovibrio sp. 970].
YP_002893278.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 258 bacteria>proteobacteria>gammaproteobacteria Tolumonas auensis DSM 9187 hypothetical protein Tola_2093 [Tolumonas auensis DSM 9187].
WP_010453812.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 264 bacteria>proteobacteria>gammaproteobacteria Vibrio rotiferianus hypothetical protein [Vibrio rotiferianus].
WP_006070460.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 267 bacteria>proteobacteria>gammaproteobacteria Vibrio shilonii hypothetical protein [Vibrio shilonii].
YP_005025058.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 267 bacteria>proteobacteria>gammaproteobacteria Vibrio sp. EJY3 hypothetical protein VEJY3_18321 [Vibrio sp. EJY3].
WP_005963168.1 Cys_rich+Radical_SAM+zinc_ribbon->Memo*-> 271 bacteria>proteobacteria>gammaproteobacteria endosymbiont of Riftia pachyptila dioxygenase [endosymbiont of Riftia pachyptila].
WP_006474162.1 <-Memo*<-Cys_rich+Radical_SAM+zinc_ribbon 241 bacteria>proteobacteria>gammaproteobacteria endosymbiont of Tevnia jerichonana dioxygenase [endosymbiont of Tevnia jerichonana].
BAN68678.1 <-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 277 bacteria>proteobacteria>gammaproteobacteria endosymbiont of unidentified scaly snail isolate Monju conserved hypothetical protein [endosymbiont of unidentified scaly snail isolate Monju].
BAO44644.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 261 bacteria>proteobacteria>gammaproteobacteria gamma proteobacterium Hiromi1 conserved hypothetical protein [gamma proteobacterium Hiromi1].
WP_023415301.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 280 bacteria>proteobacteria>gammaproteobacteria uncultured Thiohalocapsa sp. PB-PSB1 hypothetical protein [uncultured Thiohalocapsa sp. PB-PSB1].
YP_003654962.1 AMMECR1->Memo*-> 265 bacteria>proteobacteria>epsilonproteobacteria Arcobacter nitrofigilis DSM 7299 hypothetical protein [Arcobacter nitrofigilis DSM 7299].
AHJ11356.1 <-Memo*<-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1 264 bacteria>proteobacteria>epsilonproteobacteria Sulfurospirillum multivorans DSM 12446 ammeMemoRadiSam system protein B, Memo family protein [Sulfurospirillum multivorans DSM 12446].
WP_008242500.1 Cys_rich+Radical_SAM+zinc_ribbon->Memo*-> 268 bacteria>proteobacteria>epsilonproteobacteria Sulfurovum sp. AR hypothetical protein [Sulfurovum sp. AR].
WP_008335044.1 AMMECR1->Memo*-> 261 bacteria>proteobacteria>epsilonproteobacteria Sulfurimonas gotlandica hypothetical protein [Sulfurimonas gotlandica].
YP_007528155.1 AMMECR1->Memo*-> 266 bacteria>proteobacteria>epsilonproteobacteria uncultured Sulfuricurvum sp. RIFRC-1 hypothetical protein B649_05730 [uncultured Sulfuricurvum sp. RIFRC-1].
YP_005552864.1 AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon->Memo*-> 263 bacteria>proteobacteria>epsilonproteobacteria Arcobacter sp. L hypothetical protein [Arcobacter sp. L].
WP_018060518.1 Cys_rich+Radical_SAM+zinc_ribbon->Memo*->AMMECR1-> 261 bacteria>proteobacteria>epsilonproteobacteria Sulfurovum sp. SCGC AAA036-F05 hypothetical protein [Sulfurovum sp. SCGC AAA036-F05].
YP_003303106.1 <-Memo*<-AMMECR1 263 bacteria>proteobacteria>epsilonproteobacteria Sulfurospirillum deleyianum DSM 6946 hypothetical protein Sdel_0033 [Sulfurospirillum deleyianum DSM 6946].
YP_002607250.1 <-Memo*<-Cys_rich+Radical_SAM+zinc_ribbon 263 bacteria>proteobacteria>epsilonproteobacteria Nautilia profundicola AmH protein of unknown function DUF52 [Nautilia profundicola AmH].
YP_001358291.1 Cys_rich+Radical_SAM+zinc_ribbon->Memo*-> 267 bacteria>proteobacteria>epsilonproteobacteria Sulfurovum sp. NBC37-1 hypothetical protein SUN_0977 [Sulfurovum sp. NBC37-1].
WP_021286858.1 AMMECR1->Memo*-> 260 bacteria>proteobacteria>epsilonproteobacteria Sulfurimonas sp. AST-10 hypothetical protein [Sulfurimonas sp. AST-10].
YP_004060181.1 <-Memo*<-AMMECR1 266 bacteria>proteobacteria>epsilonproteobacteria Sulfuricurvum kujiense DSM 16994 hypothetical protein Sulku_1318 [Sulfuricurvum kujiense DSM 16994].
YP_006402953.1 <-Memo*<-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1 266 bacteria>proteobacteria>epsilonproteobacteria Sulfurospirillum barnesii SES-3 putative dioxygenase [Sulfurospirillum barnesii SES-3].
YP_001359070.1 AMMECR1->Memo*-> 273 bacteria>proteobacteria>epsilonproteobacteria Sulfurovum sp. NBC37-1 hypothetical protein SUN_1766 [Sulfurovum sp. NBC37-1].
YP_004167169.1 <-Memo*<-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1 266 bacteria>proteobacteria>epsilonproteobacteria Nitratifractor salsuginis DSM 16511 hypothetical protein Nitsa_0147 [Nitratifractor salsuginis DSM 16511].
YP_003892250.1 Cys_rich+Radical_SAM+zinc_ribbon->Memo*-> 266 bacteria>proteobacteria>epsilonproteobacteria Sulfurimonas autotrophica DSM 16294 hypothetical protein Saut_1190 [Sulfurimonas autotrophica DSM 16294].
YP_394357.1 <-Memo*<-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1 262 bacteria>proteobacteria>epsilonproteobacteria Sulfurimonas denitrificans DSM 1251 hypothetical protein Suden_1848 [Sulfurimonas denitrificans DSM 1251].
WP_007472980.1 Cys_rich+Radical_SAM+zinc_ribbon->Memo*-> 263 bacteria>proteobacteria>epsilonproteobacteria Caminibacter mediatlanticus hypothetical protein [Caminibacter mediatlanticus].
WP_010512332.1 Memo*-><-Cys_rich+Radical_SAM+zinc_ribbon 279 bacteria>proteobacteria>deltaproteobacteria SAR324 cluster bacterium SCGC AAA001-C10 hypothetical protein [SAR324 cluster bacterium SCGC AAA001-C10].
YP_460331.1 Memo*->AMMECR1-> 278 bacteria>proteobacteria>deltaproteobacteria Syntrophus aciditrophicus SB cytoplasmic protein [Syntrophus aciditrophicus SB].
YP_845425.1 Memo*->AMMECR1-> 276 bacteria>proteobacteria>deltaproteobacteria Syntrophobacter fumaroxidans MPOB hypothetical protein Sfum_1298 [Syntrophobacter fumaroxidans MPOB].
WP_006974782.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1<-Memo* 270 bacteria>proteobacteria>deltaproteobacteria Plesiocystis pacifica dioxygenase [Plesiocystis pacifica].
EXI96753.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1<-Memo* 272 bacteria>proteobacteria>betaproteobacteria Candidatus Accumulibacter sp. BA-91 Memo-like protein [Candidatus Accumulibacter sp. BA-91].
YP_003167840.1 Memo*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 272 bacteria>proteobacteria>betaproteobacteria Candidatus Accumulibacter phosphatis clade IIA str. UW-1 hypothetical protein CAP2UW1_2625 [Candidatus Accumulibacter phosphatis clade IIA str. UW-1].
EXI68899.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1<-Memo* 133 bacteria>proteobacteria>betaproteobacteria Candidatus Accumulibacter sp. SK-12 Memo-like protein [Candidatus Accumulibacter sp. SK-12].
EXI71246.1 Memo*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 272 bacteria>proteobacteria>betaproteobacteria Candidatus Accumulibacter sp. SK-01 Memo-like protein [Candidatus Accumulibacter sp. SK-01].
EXI76977.1 Memo*->AMMECR1->AMMECR1-> 194 bacteria>proteobacteria>betaproteobacteria Candidatus Accumulibacter sp. BA-92 Memo-like protein [Candidatus Accumulibacter sp. BA-92].
EXI84531.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1<-Memo* 272 bacteria>proteobacteria>betaproteobacteria Candidatus Accumulibacter sp. SK-02 Memo-like protein [Candidatus Accumulibacter sp. SK-02].
YP_004695733.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1<-Memo* 260 bacteria>proteobacteria>betaproteobacteria Nitrosomonas sp. Is79A3 hypothetical protein Nit79A3_2567 [Nitrosomonas sp. Is79A3].
EXI89770.1 Memo*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 278 bacteria>proteobacteria>betaproteobacteria Candidatus Accumulibacter sp. BA-93 Memo-like protein [Candidatus Accumulibacter sp. BA-93].
WP_018605631.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1<-Memo* 272 bacteria>proteobacteria>betaproteobacteria Uliginosibacterium gangwonense hypothetical protein [Uliginosibacterium gangwonense].
YP_003847342.1 Memo*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 266 bacteria>proteobacteria>betaproteobacteria Gallionella capsiferriformans ES-2 hypothetical protein Galf_1560 [Gallionella capsiferriformans ES-2].
YP_003524460.1 Memo*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 263 bacteria>proteobacteria>betaproteobacteria Sideroxydans lithotrophicus ES-1 hypothetical protein Slit_1844 [Sideroxydans lithotrophicus ES-1].
WP_021247833.1 Memo*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 274 bacteria>proteobacteria>betaproteobacteria Thauera terpenica hypothetical protein [Thauera terpenica].
WP_004337957.1 <-AMMECR1<-Memo* 274 bacteria>proteobacteria>betaproteobacteria Thauera linaloolentis hypothetical protein [Thauera linaloolentis].
EXI82260.1 Memo*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 276 bacteria>proteobacteria>betaproteobacteria Candidatus Accumulibacter sp. BA-92 Memo-like protein [Candidatus Accumulibacter sp. BA-92].
YP_007552046.1 Memo*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 275 bacteria>proteobacteria>betaproteobacteria Azoarcus sp. KH32C hypothetical protein AZKH_2764 [Azoarcus sp. KH32C].
WP_018989958.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1<-Memo* 275 bacteria>proteobacteria>betaproteobacteria Azoarcus toluclasticus dioxygenase [Azoarcus toluclasticus].
YP_933184.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-?<-?<-AMMECR1<-Memo* 274 bacteria>proteobacteria>betaproteobacteria Azoarcus sp. BH72 hypothetical protein azo1680 [Azoarcus sp. BH72].
YP_160770.1 Memo*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 275 bacteria>proteobacteria>betaproteobacteria Aromatoleum aromaticum EbN1 hypothetical protein ebA6549 [Aromatoleum aromaticum EbN1].
YP_002355851.1 Memo*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 274 bacteria>proteobacteria>betaproteobacteria Thauera sp. MZ1T hypothetical protein Tmz1t_2215 [Thauera sp. MZ1T].
WP_004355878.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1<-Memo* 274 bacteria>proteobacteria>betaproteobacteria Thauera phenylacetica hypothetical protein [Thauera phenylacetica].
YP_004294577.1 Memo*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 271 bacteria>proteobacteria>betaproteobacteria Nitrosomonas sp. AL212 hypothetical protein NAL212_1534 [Nitrosomonas sp. AL212].
YP_005028589.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1<-Memo* 268 bacteria>proteobacteria>betaproteobacteria Dechlorosoma suillum PS putative dioxygenase [Dechlorosoma suillum PS].
YP_521683.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1<-Memo* 274 bacteria>proteobacteria>betaproteobacteria Albidiferax ferrireducens T118 hypothetical protein Rfer_0398 [Albidiferax ferrireducens T118].
YP_008546605.1 Memo*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 271 bacteria>proteobacteria>betaproteobacteria Sulfuricella denitrificans skB26 hypothetical protein SCD_n01758 [Sulfuricella denitrificans skB26].
WP_002928950.1 Memo*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 274 bacteria>proteobacteria>betaproteobacteria Thauera MULTISPECIES: hypothetical protein [Thauera].
WP_004251497.1 Memo*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 274 bacteria>proteobacteria>betaproteobacteria Thauera sp. 63 hypothetical protein [Thauera sp. 63].
YP_285187.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1<-Memo* 267 bacteria>proteobacteria>betaproteobacteria Dechloromonas aromatica RCB hypothetical protein Daro_1971 [Dechloromonas aromatica RCB].
YP_002498519.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*-> 274 bacteria>proteobacteria>alphaproteobacteria Methylobacterium nodulans ORS 2060 hypothetical protein Mnod_3293 [Methylobacterium nodulans ORS 2060].
YP_425540.1 <-AMMECR1<-Memo*||Cys_rich+Radical_SAM+zinc_ribbon-> 282 bacteria>proteobacteria>alphaproteobacteria Rhodospirillum rubrum ATCC 11170 hypothetical protein Rru_A0448 [Rhodospirillum rubrum ATCC 11170].
YP_005418511.1 <-AMMECR1<-Memo* 272 bacteria>proteobacteria>alphaproteobacteria Rhodospirillum photometricum DSM 122 hypothetical protein RSPPHO_02915 [Rhodospirillum photometricum DSM 122].
CAJ70765.1 <-AMMECR1<-AMMECR1<-Memo* 347 bacteria>planctomycetes Candidatus Kuenenia stuttgartiensis conserved hypothetical protein [Candidatus Kuenenia stuttgartiensis].
YP_005468029.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1<-Memo* 269 bacteria>nitrospirae Leptospirillum ferrooxidans C2-3 hypothetical protein LFE_0171 [Leptospirillum ferrooxidans C2-3].
YP_003966624.1 AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon->Memo*-> 277 bacteria>fusobacteria Ilyobacter polytropus DSM 2926 hypothetical protein [Ilyobacter polytropus DSM 2926].
WP_020488189.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1<-Memo* 278 bacteria>firmicutes Dehalobacter sp. FTH1 hypothetical protein [Dehalobacter sp. FTH1].
YP_006971247.1 <-Memo*<-Cys_rich+Radical_SAM+zinc_ribbon 280 bacteria>deinococci Thermus oshimai JL-2 putative dioxygenase [Thermus oshimai JL-2].
WP_018460946.1 <-Memo*<-Cys_rich+Radical_SAM+zinc_ribbon 288 bacteria>deinococci Thermus oshimai hypothetical protein [Thermus oshimai].
YP_005655252.1 Cys_rich+Radical_SAM+zinc_ribbon->Memo*-> 263 bacteria>deinococci Thermus sp. CCB_US3_UF1 hypothetical protein [Thermus sp. CCB_US3_UF1].
YP_005317.1 Cys_rich+Radical_SAM+zinc_ribbon->Memo*-> 280 bacteria>deinococci Thermus thermophilus HB27 hypothetical protein TTC1348 [Thermus thermophilus HB27].
YP_006058030.1 <-Memo*<-Cys_rich+Radical_SAM+zinc_ribbon 263 bacteria>deinococci Thermus thermophilus JL-18 dioxygenase [Thermus thermophilus JL-18].
YP_004203532.1 Cys_rich+Radical_SAM+zinc_ribbon->Memo*-> 270 bacteria>deinococci Thermus scotoductus SA-01 hypothetical protein TSC_c23830 [Thermus scotoductus SA-01].
YP_005641249.1 Cys_rich+Radical_SAM+zinc_ribbon->Memo*-> 263 bacteria>deinococci Thermus thermophilus SG0.5JP17-16 hypothetical protein [Thermus thermophilus SG0.5JP17-16].
WP_018111197.1 Cys_rich+Radical_SAM+zinc_ribbon->Memo*-> 263 bacteria>deinococci Thermus igniterrae hypothetical protein [Thermus igniterrae].
YP_004058416.1 Cys_rich+Radical_SAM+zinc_ribbon->Memo*->AMMECR1-> 260 bacteria>deinococci Oceanithermus profundus DSM 14977 hypothetical protein [Oceanithermus profundus DSM 14977].
WP_003046506.1 <-Memo*<-Cys_rich+Radical_SAM+zinc_ribbon 264 bacteria>deinococci Thermus aquaticus hypothetical protein [Thermus aquaticus].
YP_004604096.1 <-HSP20<-?<-Memo*<-?<-Radical_SAM 262 bacteria>deferribacteres Flexistipes sinusarabici DSM 4947 hypothetical protein Flexsi_1893 [Flexistipes sinusarabici DSM 4947].
WP_022852037.1 Radical_SAM->?->Memo*-> 263 bacteria>deferribacteres Geovibrio sp. L21-Ace-BES hypothetical protein [Geovibrio sp. L21-Ace-BES].
YP_004051706.1 <-HSP20<-?<-Memo*<-?<-Radical_SAM 265 bacteria>deferribacteres Calditerrivibrio nitroreducens DSM 19672 hypothetical protein Calni_1636 [Calditerrivibrio nitroreducens DSM 19672].
YP_003504560.1 <-HSP20<-?<-Memo*<-?<-Radical_SAM 260 bacteria>deferribacteres Denitrovibrio acetiphilus DSM 12809 hypothetical protein Dacet_1840 [Denitrovibrio acetiphilus DSM 12809].
YP_003496921.1 <-HSP20<-?<-Memo*<-?<-Radical_SAM 262 bacteria>deferribacteres Deferribacter desulfuricans SSM1 hypothetical protein DEFDS_1709 [Deferribacter desulfuricans SSM1].
YP_004113692.1 Radical_SAM->Memo*-> 264 bacteria>chrysiogenetes Desulfurispirillum indicum S5 hypothetical protein Selin_2421 [Desulfurispirillum indicum S5].
YP_005443671.1 Cys_rich+Radical_SAM+zinc_ribbon->Memo*-> 270 bacteria>chloroflexi Caldilinea aerophila DSM 14535 = NBRC 104270 hypothetical protein CLDAP_37340 [Caldilinea aerophila DSM 14535 = NBRC 104270].
YP_001999492.1 Cys_rich+Radical_SAM+zinc_ribbon->Memo*-> 287 bacteria>chlorobi Chlorobaculum parvum NCIB 8327 hypothetical protein Cpar_1900 [Chlorobaculum parvum NCIB 8327].
YP_002728168.1 Memo*->AMMECR1-> 265 bacteria>aquificae Sulfurihydrogenibium azorense Az-Fu1 hypothetical protein SULAZ_0171 [Sulfurihydrogenibium azorense Az-Fu1].
WP_008289547.1 Memo*->AMMECR1-> 250 bacteria>aquificae Hydrogenivirga sp. 128-5-R1-1 hypothetical protein, partial [Hydrogenivirga sp. 128-5-R1-1].
YP_002729911.1 Memo*->AMMECR1-> 269 bacteria>aquificae Persephonella marina EX-H1 hypothetical protein PERMA_0113 [Persephonella marina EX-H1].
YP_001930506.1 Memo*->AMMECR1-> 265 bacteria>aquificae Sulfurihydrogenibium sp. YO3AOP1 hypothetical protein SYO3AOP1_0307 [Sulfurihydrogenibium sp. YO3AOP1].
AHE96667.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*-> 257 bacteria>aquificae Thermocrinis ruber DSM 12173 dioxygenase [Thermocrinis ruber DSM 12173].
WP_009749291.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1<-Memo* 277 bacteria>actinobacteria Actinomyces sp. oral taxon 448 dioxygenase [Actinomyces sp. oral taxon 448].
YP_003409588.1 Cys_rich+Radical_SAM+zinc_ribbon->Memo*-> 268 bacteria>actinobacteria Geodermatophilus obscurus DSM 43160 hypothetical protein Gobs_2556 [Geodermatophilus obscurus DSM 43160].
WP_009483426.1 Memo*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 283 bacteria>actinobacteria Mobilicoccus pelagius dioxygenase [Mobilicoccus pelagius].
YP_006981629.1 Memo*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 275 bacteria>actinobacteria Propionibacterium acidipropionici ATCC 4875 hypothetical protein PACID_24980 [Propionibacterium acidipropionici ATCC 4875].
YP_003686981.1 Memo*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 265 bacteria>actinobacteria Propionibacterium freudenreichii subsp. shermanii CIRM-BIA1 hypothetical protein PFREUD_00190 [Propionibacterium freudenreichii subsp. shermanii CIRM-BIA1].
CCH74128.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1<-Memo* 263 bacteria>actinobacteria Tetrasphaera australiensis Ben110 conserved hypothetical protein [Tetrasphaera australiensis Ben110].
YP_003515018.1 Cys_rich+Radical_SAM+zinc_ribbon->Memo*-> 254 bacteria>actinobacteria Stackebrandtia nassauensis DSM 44728 hypothetical protein Snas_6306 [Stackebrandtia nassauensis DSM 44728].
WP_018197198.1 <-AMMECR1<-Memo* 272 bacteria Cloacimonetes bacterium JGI 0000039-A21 hypothetical protein [Cloacimonetes bacterium JGI 0000039-A21].
YP_001740862.1 <-AMMECR1<-Memo* 272 bacteria Candidatus Cloacimonas acidaminovorans str. Evry conserved hypothetical protein [Candidatus Cloacimonas acidaminovorans str. Evry].
WP_018198720.1 <-AMMECR1<-Memo* 272 bacteria unclassified Cloacimonetes MULTISPECIES: hypothetical protein [unclassified Cloacimonetes].
EKD46005.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo*->AMMECR1-> 260 bacteria uncultured bacterium hypothetical protein ACD_69C00050G0003 [uncultured bacterium].
EKD51642.1 Memo*->AMMECR1-> 262 bacteria uncultured bacterium hypothetical protein ACD_62C00211G0005 [uncultured bacterium].
YP_006526951.1 <-Memo*<-AMMECR1 271 bacteria Melioribacter roseus P3M-2 dioxygenase [Melioribacter roseus P3M-2].
YP_005473200.1 Memo*->AMMECR1-> 264 bacteria Caldisericum exile AZM16c01 hypothetical protein CSE_09710 [Caldisericum exile AZM16c01].
YP_005847586.1 <-Memo*<-AMMECR1 272 bacteria Ignavibacterium album JCM 16511 dioxygenase [Ignavibacterium album JCM 16511].
NP_393717.1 AMMECR1->Memo*-> 268 archaea>euryarchaeota Thermoplasma acidophilum DSM 1728 hypothetical protein Ta0237 [Thermoplasma acidophilum DSM 1728].
YP_023736.1 <-AMMECR1<-?<-?||Memo*->Cys_rich+Radical_SAM+zinc_ribbon-> 268 archaea>euryarchaeota Picrophilus torridus DSM 9790 hypothetical protein PTO0958 [Picrophilus torridus DSM 9790].
NP_111877.1 <-Memo*<-AMMECR1 269 archaea>euryarchaeota Thermoplasma volcanium GSS1 hypothetical protein TVN1358 [Thermoplasma volcanium GSS1].
WP_021786681.1 <-AMMECR1||Memo*->Cys_rich+Radical_SAM+zinc_ribbon-> 271 archaea>euryarchaeota Ferroplasma sp. Type II hypothetical protein [Ferroplasma sp. Type II].
WP_021794094.1 <-AMMECR1||Memo*->?->Cys_rich+Radical_SAM+zinc_ribbon-> 154 archaea>euryarchaeota Thermoplasmatales archaeon A-plasma hypothetical protein [Thermoplasmatales archaeon A-plasma].
YP_006773040.1 <-Memo*<-AMMECR1||Cys_rich+Radical_SAM+zinc_ribbon-> 275 archaea Candidatus Nitrosopumilus koreensis AR1 hypothetical protein NKOR_00910 [Candidatus Nitrosopumilus koreensis AR1].
YP_001581549.1 <-Memo*<-AMMECR1||Cys_rich+Radical_SAM+zinc_ribbon-> 275 archaea Nitrosopumilus maritimus SCM1 hypothetical protein Nmar_0215 [Nitrosopumilus maritimus SCM1].
YP_006774931.1 <-Memo*<-AMMECR1||Cys_rich+Radical_SAM+zinc_ribbon-><-HSP20 276 archaea Candidatus Nitrosopumilus sp. AR2 hypothetical protein NSED_00885 [Candidatus Nitrosopumilus sp. AR2].
WP_008297729.1 <-Cys_rich+Radical_SAM+zinc_ribbon||AMMECR1->Memo*-> 276 archaea Candidatus Nitrosopumilus salaria hypothetical protein [Candidatus Nitrosopumilus salaria].
WP_020248474.1 AMMECR1->Memo*-><-?<-Cys_rich+Radical_SAM+zinc_ribbon 278 archaea Marine Group I thaumarchaeote SCGC AB-629-I23 hypothetical protein [Marine Group I thaumarchaeote SCGC AB-629-I23].

#;direct fusion between the Memo family and the AMMECR1 domains
WP_007055683.1 Memo+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 599 bacteria>actinobacteria Bifidobacterium longum dioxygenase [Bifidobacterium longum].
WP_007053888.1 Memo+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 596 bacteria>actinobacteria Bifidobacterium longum dioxygenase [Bifidobacterium longum].
YP_004221295.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-Memo+AMMECR1* 596 bacteria>actinobacteria Bifidobacterium longum subsp. longum JCM 1217 hypothetical protein BLLJ_1536 [Bifidobacterium longum subsp. longum JCM 1217].
YP_003661846.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-Memo+AMMECR1* 595 bacteria>actinobacteria Bifidobacterium longum subsp. longum JDM301 dioxygenase [Bifidobacterium longum subsp. longum JDM301].
YP_007594438.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-Memo+AMMECR1* 586 bacteria>actinobacteria Bifidobacterium thermophilum RBL67 dioxygenase [Bifidobacterium thermophilum RBL67].
AHJ19836.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-Memo+AMMECR1* 533 bacteria>actinobacteria Bifidobacterium breve JCM 7019 dioxygenase [Bifidobacterium breve JCM 7019].
WP_007220519.1 <-AMMECR1<-Memo+AMMECR1* 529 bacteria>planctomycetes planctomycete KSU-1 conserved hypothetical protein [planctomycete KSU-1].
WP_022195703.1 Memo+AMMECR1*-> 525 bacteria>proteobacteria>alphaproteobacteria Azospirillum sp. CAG:239 predicted dioxygenase [Azospirillum sp. CAG:239].
WP_022186756.1 Memo+AMMECR1*-> 522 bacteria>proteobacteria>alphaproteobacteria Azospirillum sp. CAG:260 predicted dioxygenase [Azospirillum sp. CAG:260].
WP_022006272.1 <-Memo+AMMECR1* 520 bacteria>proteobacteria Proteobacteria bacterium CAG:495 predicted dioxygenase [Proteobacteria bacterium CAG:495].
WP_018200484.1 <-Memo+AMMECR1*<-?<-Cys_rich+Radical_SAM+zinc_ribbon 511 bacteria Hydrogenedentes bacterium JGI 0000039-J10 hypothetical protein [Hydrogenedentes bacterium JGI 0000039-J10].
WP_007573622.1 Memo+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 509 bacteria>bacteroidetes Prevotella multisaccharivorax hypothetical protein [Prevotella multisaccharivorax].
WP_021896125.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-Memo+AMMECR1* 509 bacteria>bacteroidetes Prevotella sp. CAG:924 aMMECR1 domain protein [Prevotella sp. CAG:924].
WP_022837593.1 Cys_rich+Radical_SAM+zinc_ribbon->Memo+AMMECR1*-> 502 bacteria Marinimicrobia bacterium JGI 0000039-D08 hypothetical protein [Marinimicrobia bacterium JGI 0000039-D08].
WP_006927647.1 Memo+AMMECR1*-> 502 bacteria Caldithrix abyssi AMMECR1-domain protein [Caldithrix abyssi].
YP_004209511.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-Memo+AMMECR1* 500 bacteria>actinobacteria Bifidobacterium longum subsp. infantis 157F hypothetical protein BLIF_1595 [Bifidobacterium longum subsp. infantis 157F].
WP_021999414.1 Memo+AMMECR1* 508 bacteria>proteobacteria>alphaproteobacteria Acetobacter sp. CAG:977 predicted dioxygenase [Acetobacter sp. CAG:977].
EKD50972.1 Memo+AMMECR1* 499 bacteria uncultured bacterium hypothetical protein ACD_62C00382G0002 [uncultured bacterium].
YP_002433110.1 TAT+Cys_rich+Radical_SAM+zinc_ribbon->Memo+AMMECR1*-> 499 bacteria>proteobacteria>deltaproteobacteria Desulfatibacillum alkenivorans AK-01 AMMECR1 domain-containing protein [Desulfatibacillum alkenivorans AK-01].
YP_004258477.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-Memo+AMMECR1*||HSP20-> 496 bacteria>bacteroidetes Bacteroides salanitronis DSM 18170 AMMECR1 domain-containing protein [Bacteroides salanitronis DSM 18170].
WP_020252452.1 Memo+AMMECR1*-> 496 bacteria Cloacimonetes bacterium SCGC AAA252-M08 hypothetical protein [Cloacimonetes bacterium SCGC AAA252-M08].
WP_022040997.1 <-HSP20||Memo+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 496 bacteria>bacteroidetes Bacteroides sp. CAG:702 aMMECR1 domain protein [Bacteroides sp. CAG:702].
WP_007091447.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo+AMMECR1*-> 495 bacteria>proteobacteria>alphaproteobacteria Thalassospira xiamenensis dioxygenase [Thalassospira xiamenensis].
WP_021855270.1 Memo+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 493 bacteria>bacteroidetes Prevotella sp. CAG:255 aMMECR1 domain protein [Prevotella sp. CAG:255].
WP_022734206.1 <-Memo+AMMECR1*<-?||Cys_rich+Radical_SAM+zinc_ribbon-> 493 bacteria>proteobacteria>alphaproteobacteria Thalassospira lucentensis dioxygenase [Thalassospira lucentensis].
WP_004008275.1 Memo+AMMECR1*-> 488 bacteria>actinobacteria Mobiluncus curtisii dioxygenase [Mobiluncus curtisii].
WP_004010347.1 <-Memo+AMMECR1* 488 bacteria>actinobacteria Mobiluncus curtisii dioxygenase [Mobiluncus curtisii].
WP_004009995.1 Memo+AMMECR1*-> 488 bacteria>actinobacteria Mobiluncus curtisii dioxygenase [Mobiluncus curtisii].
YP_003718085.1 Memo+AMMECR1*-> 488 bacteria>actinobacteria Mobiluncus curtisii ATCC 43063 dioxygenase [Mobiluncus curtisii ATCC 43063].
WP_008892236.1 <-Memo+AMMECR1*||Cys_rich+Radical_SAM+zinc_ribbon-> 487 bacteria>proteobacteria>alphaproteobacteria Thalassospira profundimaris dioxygenase [Thalassospira profundimaris].
WP_008338382.1 Memo+AMMECR1*-> 485 bacteria>proteobacteria>epsilonproteobacteria Sulfurimonas gotlandica hypothetical protein [Sulfurimonas gotlandica].
ETR71792.1 Memo+AMMECR1*-> 484 bacteria>proteobacteria>deltaproteobacteria Candidatus Magnetoglobus multicellularis str. Araruama AMMECR1 domain-containing protein [Candidatus Magnetoglobus multicellularis str. Araruama].
YP_866059.1 <-Memo+AMMECR1* 481 bacteria>proteobacteria>alphaproteobacteria Magnetococcus marinus MC-1 hypothetical protein Mmc1_2152 [Magnetococcus marinus MC-1].
WP_020263011.1 Memo+AMMECR1*-> 479 bacteria Aminicenantes bacterium SCGC AAA252-O11 hypothetical protein [Aminicenantes bacterium SCGC AAA252-O11].
CCQ73997.1 <-Memo+AMMECR1* 478 bacteria>proteobacteria>alphaproteobacteria Magnetospirillum Conserved protein of unknown function. Containing dioxygenase domain [Magnetospirillum].
WP_021928248.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-Memo+AMMECR1* 478 bacteria>bacteroidetes Alistipes sp. CAG:831 aMMECR1 domain protein [Alistipes sp. CAG:831].
AGY53315.1 Memo+AMMECR1*-><-Cys_rich+Radical_SAM+zinc_ribbon 476 bacteria>bacteroidetes Bacteroidales bacterium CF hypothetical protein BRDCF_p688 [Bacteroidales bacterium CF].
EKD30701.1 Memo+AMMECR1*-><-Cys_rich+Radical_SAM+zinc_ribbon 476 bacteria uncultured bacterium hypothetical protein ACD_77C00487G0011 [uncultured bacterium].
YP_008682804.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-Memo+AMMECR1* 476 bacteria>proteobacteria>betaproteobacteria Candidatus Symbiobacter mobilis CR dioxygenase-like protein [Candidatus Symbiobacter mobilis CR].
WP_009540551.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo+AMMECR1*-> 470 bacteria>proteobacteria>alphaproteobacteria Caenispirillum salinarum Putative dioxygenase [Caenispirillum salinarum].
EES53600.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-Memo+AMMECR1* 469 bacteria>nitrospirae Leptospirillum ferrodiazotrophum protein of unknown function DUF52 [Leptospirillum ferrodiazotrophum].
WP_022982608.1 Memo+AMMECR1*-> 467 bacteria>proteobacteria>betaproteobacteria Ideonella sp. B508-1 dioxygenase [Ideonella sp. B508-1].
WP_007676883.1 <-Memo+AMMECR1*||Cys_rich+Radical_SAM+zinc_ribbon-> 467 bacteria>proteobacteria>alphaproteobacteria alpha proteobacterium BAL199 Predicted dioxygenase [alpha proteobacterium BAL199].
BAO29563.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-Memo+AMMECR1* 467 bacteria>proteobacteria>betaproteobacteria Sulfuritalea hydrogenivorans sk43H hypothetical protein SUTH_01771 [Sulfuritalea hydrogenivorans sk43H].
YP_315344.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-Memo+AMMECR1* 464 bacteria>proteobacteria>betaproteobacteria Thiobacillus denitrificans ATCC 25259 hypothetical protein Tbd_1586 [Thiobacillus denitrificans ATCC 25259].
YP_003573942.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-Memo+AMMECR1* 464 bacteria>bacteroidetes Prevotella ruminicola 23 hypothetical protein PRU_0573 [Prevotella ruminicola 23].
WP_018509499.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-?<-Memo+AMMECR1* 463 bacteria>proteobacteria>betaproteobacteria Thiobacillus thioparus hypothetical protein [Thiobacillus thioparus].
WP_021918331.1 Memo+AMMECR1*-> 459 bacteria>spirochaetes Brachyspira sp. CAG:484 predicted dioxygenase [Brachyspira sp. CAG:484].
WP_021131367.1 <-Memo+AMMECR1*||Cys_rich+Radical_SAM+zinc_ribbon-> 457 bacteria>proteobacteria>alphaproteobacteria Phaeospirillum fulvum dioxygenase [Phaeospirillum fulvum].
WP_022022603.1 <-Memo+AMMECR1* 457 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. CAG:196 predicted dioxygenase [Acinetobacter sp. CAG:196].
WP_002727797.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo+AMMECR1*-> 457 bacteria>proteobacteria>alphaproteobacteria Phaeospirillum molischianum dioxygenase [Phaeospirillum molischianum].
YP_423069.1 Memo+AMMECR1*-> 456 bacteria>proteobacteria>alphaproteobacteria Magnetospirillum magneticum AMB-1 dioxygenase [Magnetospirillum magneticum AMB-1].
WP_008616708.1 <-Cys_rich+Radical_SAM+zinc_ribbon||?->?->Memo+AMMECR1*-> 456 bacteria>proteobacteria>alphaproteobacteria Magnetospirillum sp. SO-1 dioxygenase [Magnetospirillum sp. SO-1].
WP_009870773.1 Memo+AMMECR1* 456 bacteria>proteobacteria>alphaproteobacteria Magnetospirillum magnetotacticum COG1355: Predicted dioxygenase [Magnetospirillum magnetotacticum].
WP_020286949.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo+AMMECR1*-> 455 bacteria>proteobacteria>gammaproteobacteria Osedax symbiont Rs2 hypothetical protein [Osedax symbiont Rs2].
YP_008939869.1 <-Memo+AMMECR1*||Cys_rich+Radical_SAM+zinc_ribbon-> 453 bacteria>proteobacteria>alphaproteobacteria Magnetospirillum gryphiswaldense MSR-1 v2 cnserved protein of unknown function [Magnetospirillum gryphiswaldense MSR-1 v2].
CAM76924.1 <-Memo+AMMECR1*||Cys_rich+Radical_SAM+zinc_ribbon-> 452 bacteria>proteobacteria>alphaproteobacteria Magnetospirillum gryphiswaldense MSR-1 protein containing DUF52 [Magnetospirillum gryphiswaldense MSR-1].
WP_005855167.1 Memo+AMMECR1*-> 450 bacteria>proteobacteria>alphaproteobacteria Sagittula stellata Predicted dioxygenase [Sagittula stellata].
YP_001249963.1 <-Memo+AMMECR1*||Cys_rich+Radical_SAM+zinc_ribbon-> 447 bacteria>proteobacteria>gammaproteobacteria Legionella pneumophila str. Corby hypothetical protein LPC_0635 [Legionella pneumophila str. Corby].
WP_018577040.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo+AMMECR1*-> 447 bacteria>proteobacteria>gammaproteobacteria Legionella shakespearei hypothetical protein [Legionella shakespearei].
YP_007568540.1 <-Cys_rich+Radical_SAM+zinc_ribbon||Memo+AMMECR1*-> 447 bacteria>proteobacteria>gammaproteobacteria Legionella pneumophila subsp. pneumophila str. Philadelphia 1 hypothetical protein LPE509_01997 [Legionella pneumophila subsp. pneumophila str. Philadelphia 1].
YP_123495.1 <-Memo+AMMECR1*||Cys_rich+Radical_SAM+zinc_ribbon-> 447 bacteria>proteobacteria>gammaproteobacteria Legionella pneumophila str. Paris hypothetical protein lpp1171 [Legionella pneumophila str. Paris].
YP_126528.1 <-Memo+AMMECR1*||Cys_rich+Radical_SAM+zinc_ribbon-> 447 bacteria>proteobacteria>gammaproteobacteria Legionella pneumophila str. Lens hypothetical protein lpl1177 [Legionella pneumophila str. Lens].
WP_022481915.1 Memo+AMMECR1*-> 444 bacteria>firmicutes Clostridium sp. CAG:729 predicted dioxygenase [Clostridium sp. CAG:729].
WP_021946510.1 <-Memo+AMMECR1* 444 bacteria>firmicutes Clostridium sp. CAG:967 predicted dioxygenase [Clostridium sp. CAG:967].
WP_022458067.1 Memo+AMMECR1*-> 442 bacteria>fusobacteria Fusobacterium sp. CAG:439 predicted dioxygenase [Fusobacterium sp. CAG:439].
YP_003757989.1 Cys_rich+Radical_SAM+zinc_ribbon->Memo+AMMECR1*-> 440 bacteria>chloroflexi Dehalogenimonas lykanthroporepellens BL-DC-9 hypothetical protein Dehly_0349 [Dehalogenimonas lykanthroporepellens BL-DC-9].
WP_022441795.1 <-Memo+AMMECR1* 440 bacteria>firmicutes Clostridium sp. CAG:768 predicted dioxygenase [Clostridium sp. CAG:768].
YP_008856386.1 <-Memo+AMMECR1*<-Cys_rich+Radical_SAM+zinc_ribbon 438 bacteria>chloroflexi Dehalococcoides mccartyi GY50 hypothetical protein GY50_1148 [Dehalococcoides mccartyi GY50].
YP_003462864.1 <-Memo+AMMECR1*<-Cys_rich+Radical_SAM+zinc_ribbon 438 bacteria>chloroflexi Dehalococcoides sp. GT hypothetical protein DehalGT_1048 [Dehalococcoides sp. GT].
YP_001214579.1 <-Memo+AMMECR1*<-Cys_rich+Radical_SAM+zinc_ribbon 438 bacteria>chloroflexi Dehalococcoides sp. BAV1 hypothetical protein DehaBAV1_1122 [Dehalococcoides sp. BAV1].
YP_182025.1 <-Memo+AMMECR1*<-Cys_rich+Radical_SAM+zinc_ribbon 438 bacteria>chloroflexi Dehalococcoides ethenogenes 195 hypothetical protein DET1313 [Dehalococcoides ethenogenes 195].
YP_003330539.1 <-Memo+AMMECR1*<-Cys_rich+Radical_SAM+zinc_ribbon 438 bacteria>chloroflexi Dehalococcoides sp. VS hypothetical protein DhcVS_1094 [Dehalococcoides sp. VS].
YP_007484112.1 <-Memo+AMMECR1*<-Cys_rich+Radical_SAM+zinc_ribbon 438 bacteria>chloroflexi Dehalococcoides mccartyi DCMB5 hypothetical protein dcmb_1170 [Dehalococcoides mccartyi DCMB5].
WP_018078506.1 Memo+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 425 bacteria>proteobacteria>betaproteobacteria Thiobacillus denitrificans hypothetical protein [Thiobacillus denitrificans].
YP_308234.1 <-Memo+AMMECR1*<-Cys_rich+Radical_SAM+zinc_ribbon 385 bacteria>chloroflexi Dehalococcoides sp. CBDB1 hypothetical protein cbdb_A1253 [Dehalococcoides sp. CBDB1].

#;further association of the core three gene neighborhood with a spermidine synthetase domain
YP_846114.1 TM_rich+Spermine_synth+TM_rich-><-Cys_rich+Radical_SAM+zinc_ribbon<-Memo+AMMECR1* 522 bacteria>proteobacteria>deltaproteobacteria Syntrophobacter fumaroxidans MPOB AMMECR1 domain-containing protein [Syntrophobacter fumaroxidans MPOB].
WP_010419398.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-TM_rich+Spermine_synth+TM_rich<-Memo+AMMECR1* 496 bacteria>bacteroidetes Anaerophaga thermohalophila hypothetical protein [Anaerophaga thermohalophila].
CBX29686.1 Memo+AMMECR1*->TM_rich+Spermine_synth+TM_rich->Cys_rich+Radical_SAM+zinc_ribbon-> 493 bacteria>proteobacteria>deltaproteobacteria uncultured Desulfobacterium sp. hypothetical protein N47_J06670 [uncultured Desulfobacterium sp.].
YP_001530310.1 Memo+AMMECR1*->TM_rich+Spermine_synth+TM_rich->TAT+Cys_rich+Radical_SAM+zinc_ribbon-> 484 bacteria>proteobacteria>deltaproteobacteria Desulfococcus oleovorans Hxd3 hypothetical protein Dole_2429 [Desulfococcus oleovorans Hxd3].
WP_010663136.1 <-TM_rich+Spermine_synth+TM_rich<-Memo+AMMECR1* 481 bacteria>bacteroidetes Marinilabilia salmonicolor hypothetical protein [Marinilabilia salmonicolor].
WP_010528400.1 Memo+AMMECR1*->TM_rich+Spermine_synth+TM_rich-> 475 bacteria>bacteroidetes Thermophagus xiamenensis hypothetical protein [Thermophagus xiamenensis].
WP_009849152.1 <-TM_rich+spermine_synth+TPR_repeats<-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1<-Memo* 256 bacteria>proteobacteria Mariprofundus ferrooxydans dioxygenase [Mariprofundus ferrooxydans].
WP_018294475.1 Memo*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon->TM_rich+spermine_synth+TPR_repeats-> 256 bacteria>proteobacteria Mariprofundus ferrooxydans dioxygenase [Mariprofundus ferrooxydans].

#;single instance of all domains fused in a single polypeptide
WP_002644283.1 Radical_SAM+AMMECR1+Memo*-> 1051 bacteria>planctomycetes Planctomyces maris hypothetical protein [Planctomyces maris].

#;single instance of a AMMECR1 apparently displaced by Uma2-like REase domain
YP_144977.1 Cys_rich+Radical_SAM+zinc_ribbon->Memo+Uma2*-> 456 bacteria>deinococci Thermus thermophilus HB8 hypothetical protein TTHA1711 [Thermus thermophilus HB8].

#;neighborhoods with the MiaB-like Radical SAM enzyme, no AMMECR1
YP_003131888.1 Memo*-><-MiaB-like_Radical_SAM 283 archaea>euryarchaeota Halorhabdus utahensis DSM 12940 hypothetical protein Huta_2994 [Halorhabdus utahensis DSM 12940].
YP_008375714.1 MiaB-like_Radical_SAM-><-Memo* 283 archaea>euryarchaeota Halorhabdus tiamatea SARL4B candidate gene for the hypothesized phosphomevalonate decarboxylase; COG1355, predicted dioxygenase [Halorhabdus tiamatea SARL4B].
WP_021029411.1 Memo*-><-MiaB-like_Radical_SAM 294 archaea>euryarchaeota Halorhabdus tiamatea Memo-like protein [Halorhabdus tiamatea].
YP_006296046.1 <-MiaB-like_Radical_SAM||?-><-Memo* 262 bacteria>proteobacteria>gammaproteobacteria Methylophaga nitratireducenticrescens dioxygenase [Methylophaga nitratireducenticrescens].

#;Conserved general context where the Memo family Memo domain is sandwiched between the ribosomal superoperon and the metabolic pathway

YP_004423134.1 <-GHMP_kinase<-?<-?<-?||?-><-Memo*<-?<-Ribosomal_S2<-enolase<-?<-RNA_pol_N 292 archaea>euryarchaeota Pyrococcus sp. NA2 hypothetical protein PNA2_0212 [Pyrococcus sp. NA2].
YP_001030119.1 Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->?->polyprenyl_synt-> 279 archaea>euryarchaeota Methanocorpusculum labreanum Z hypothetical protein Mlab_0680 [Methanocorpusculum labreanum Z].
YP_004290040.1 RNA_pol_N->?->enolase->?->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->?->polyprenyl_synt-> 279 archaea>euryarchaeota Methanobacterium sp. AL-21 hypothetical protein Metbo_0817 [Methanobacterium sp. AL-21].
NP_579367.1 <-amino_acid_kinase<-GHMP_kinase<-Memo*<-?<-Ribosomal_S2<-enolase<-?<-RNA_pol_N 292 archaea>euryarchaeota Pyrococcus furiosus DSM 3638 hypothetical protein PF1638 [Pyrococcus furiosus DSM 3638].
YP_447891.1 <-polyprenyl_synt<-?<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-GHMP_kinase||Memo*-><-Ribosomal_S2<-?<-enolase<-?<-RNA_pol_N 283 archaea>euryarchaeota Methanosphaera stadtmanae DSM 3091 hypothetical protein Msp_0859 [Methanosphaera stadtmanae DSM 3091].
YP_003542689.1 Ribosomal_L13->Ribosomal_S9->RNA_pol_N->?->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->?->polyprenyl_synt-> 265 archaea>euryarchaeota Methanohalophilus mahii DSM 5219 hypothetical protein Mmah_1548 [Methanohalophilus mahii DSM 5219].
YP_004616086.1 <-polyprenyl_synt<-?<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-GHMP_kinase<-Memo*<-Ribosomal_S2<-?<-RNA_pol_N<-Ribosomal_S9<-Ribosomal_L13 265 archaea>euryarchaeota Methanosalsum zhilinae DSM 4017 hypothetical protein [Methanosalsum zhilinae DSM 4017].
YP_006922459.1 Ribosomal_L13->Ribosomal_S9->RNA_pol_N->?->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->?->polyprenyl_synt-> 265 archaea>euryarchaeota Methanolobus psychrophilus R15 hypothetical protein Mpsy_0882 [Methanolobus psychrophilus R15].
YP_304961.1 <-polyprenyl_synt<-?<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-GHMP_kinase<-Memo*<-Ribosomal_S2<-?<-RNA_pol_N<-Ribosomal_S9<-Ribosomal_L13 265 archaea>euryarchaeota Methanosarcina barkeri str. Fusaro conserved protein [Methanosarcina barkeri str. Fusaro].
WP_023846036.1 <-polyprenyl_synt<-?<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-GHMP_kinase<-Memo*<-Ribosomal_S2<-?<-RNA_pol_N<-Ribosomal_S9<-Ribosomal_L13 265 archaea>euryarchaeota Methanolobus tindarius putative dioxygenase [Methanolobus tindarius].
YP_003893970.1 Ribosomal_L13->Ribosomal_S9->RNA_pol_N->?->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->?->polyprenyl_synt-> 266 archaea>euryarchaeota Methanoplanus petrolearius DSM 11571 hypothetical protein Mpet_0758 [Methanoplanus petrolearius DSM 11571].
YP_007313360.1 <-polyprenyl_synt<-?<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-GHMP_kinase<-Memo*<-Ribosomal_S2<-?<-RNA_pol_N<-Ribosomal_S9<-Ribosomal_L13 266 archaea>euryarchaeota Methanomethylovorans hollandica DSM 15978 putative dioxygenase [Methanomethylovorans hollandica DSM 15978].
YP_684688.1 Ribosomal_S9->RNA_pol_N->?->enolase->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase-> 264 archaea>euryarchaeota Methanocella arvoryzae MRE50 hypothetical protein LRC400 [Methanocella arvoryzae MRE50].
YP_566995.1 Ribosomal_L13->Ribosomal_S9->RNA_pol_N->?->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->?->polyprenyl_synt-> 264 archaea>euryarchaeota Methanococcoides burtonii DSM 6242 hypothetical protein Mbur_2394 [Methanococcoides burtonii DSM 6242].
NP_615565.1 Ribosomal_L13->Ribosomal_S9->RNA_pol_N->?->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->?->polyprenyl_synt-> 267 archaea>euryarchaeota Methanosarcina acetivorans C2A hypothetical protein MA0601 [Methanosarcina acetivorans C2A].
YP_504302.1 <-polyprenyl_synt<-?<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-GHMP_kinase<-Memo*<-Ribosomal_S2<-enolase<-?<-RNA_pol_N<-Ribosomal_S9 264 archaea>euryarchaeota Methanospirillum hungatei JF-1 hypothetical protein Mhun_2891 [Methanospirillum hungatei JF-1].
NP_633785.1 Ribosomal_L13->Ribosomal_S9->RNA_pol_N->?->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase-> 267 archaea>euryarchaeota Methanosarcina mazei Go1 hypothetical protein MM_1761 [Methanosarcina mazei Go1].
YP_005381535.1 Ribosomal_S9->RNA_pol_N->?->enolase->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->?->glutamyl-tRNA-synt-> 264 archaea>euryarchaeota Methanocella conradii HZ254 dioxygenase [Methanocella conradii HZ254].
WP_004076516.1 <-polyprenyl_synt<-?<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-GHMP_kinase<-Memo*<-Ribosomal_S2<-?<-RNA_pol_N<-Ribosomal_S9<-Ribosomal_L13 268 archaea>euryarchaeota Methanoplanus limicola hypothetical protein [Methanoplanus limicola].
YP_007248071.1 Ribosomal_S9->RNA_pol_N->?->enolase->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->?->polyprenyl_synt-> 263 archaea>euryarchaeota Methanoregula formicica SMSP putative dioxygenase [Methanoregula formicica SMSP].
YP_842908.1 <-polyprenyl_synt<-?<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-GHMP_kinase<-Memo*<-Ribosomal_S2<-?<-RNA_pol_N<-Ribosomal_S9<-Ribosomal_L13 269 archaea>euryarchaeota Methanosaeta thermophila PT hypothetical protein Mthe_0477 [Methanosaeta thermophila PT].
YP_003356695.1 <-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-GHMP_kinase<-Memo*<-Ribosomal_S2<-enolase<-?<-RNA_pol_N<-Ribosomal_S9 263 archaea>euryarchaeota Methanocella paludicola SANAE hypothetical protein MCP_1640 [Methanocella paludicola SANAE].
YP_001405371.1 <-polyprenyl_synt<-?<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-GHMP_kinase<-Memo*<-Ribosomal_S2<-enolase<-?<-RNA_pol_N<-Ribosomal_S9 262 archaea>euryarchaeota Methanoregula boonei 6A8 hypothetical protein Mboo_2214 [Methanoregula boonei 6A8].
YP_002467381.1 <-polyprenyl_synt<-?<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-GHMP_kinase<-Memo*<-Ribosomal_S2<-enolase<-?<-RNA_pol_N<-Ribosomal_S9 262 archaea>euryarchaeota Methanosphaerula palustris E1-9c hypothetical protein Mpal_2377 [Methanosphaerula palustris E1-9c].
YP_006544216.1 <-polyprenyl_synt<-?<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-GHMP_kinase<-Memo*<-Ribosomal_S2<-enolase<-Ribosomal_S9<-Ribosomal_L13<-Ribosomal_L18e 262 archaea>euryarchaeota Methanoculleus bourgensis MS2 Mediator of ErbB2-driven cell motility-containing protein [Methanoculleus bourgensis MS2].
YP_004520243.1 <-polyprenyl_synt<-?<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-GHMP_kinase<-Memo*<-Ribosomal_S2<-?<-enolase<-?<-RNA_pol_N 286 archaea>euryarchaeota Methanobacterium sp. SWAN-1 hypothetical protein MSWAN_1428 [Methanobacterium sp. SWAN-1].
YP_008075558.1 <-polyprenyl_synt<-?<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-GHMP_kinase<-Memo*<-Ribosomal_S2<-?<-enolase<-?<-RNA_pol_N 284 archaea>euryarchaeota Methanobrevibacter sp. AbM4 phosphomevalonate decarboxylase [Methanobrevibacter sp. AbM4].
YP_001047719.1 Ribosomal_S9->RNA_pol_N->?->enolase->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->?->polyprenyl_synt-> 262 archaea>euryarchaeota Methanoculleus marisnigri JR1 hypothetical protein Memar_1811 [Methanoculleus marisnigri JR1].
WP_004037894.1 <-polyprenyl_synt<-?<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-GHMP_kinase<-Memo*<-Ribosomal_S2<-enolase<-?<-RNA_pol_N<-Ribosomal_S9 261 archaea>euryarchaeota Methanofollis liminatans hypothetical protein [Methanofollis liminatans].
WP_004035445.1 <-polyprenyl_synt<-?<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-GHMP_kinase<-Memo*<-Ribosomal_S2<-?<-enolase<-?<-RNA_pol_N 285 archaea>euryarchaeota Methanobrevibacter smithii hypothetical protein [Methanobrevibacter smithii].
WP_004033292.1 RNA_pol_N->?->enolase->?->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->?->polyprenyl_synt-> 285 archaea>euryarchaeota Methanobrevibacter smithii hypothetical protein [Methanobrevibacter smithii].
YP_003726043.1 Ribosomal_L13->Ribosomal_S9->RNA_pol_N->?->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase-> 265 archaea>euryarchaeota Methanohalobium evestigatum Z-7303 hypothetical protein Metev_0320 [Methanohalobium evestigatum Z-7303].
NP_275188.1 RNA_pol_N->?->enolase->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->?->polyprenyl_synt-> 277 archaea>euryarchaeota Methanothermobacter thermautotrophicus str. Delta H hypothetical protein MTH45 [Methanothermobacter thermautotrophicus str. Delta H].
YP_004623231.1 Ribosomal_S9->RNA_pol_N->?->enolase->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->?->polyprenyl_synt-> 292 archaea>euryarchaeota Pyrococcus yayanosii CH1 hypothetical protein PYCH_02600 [Pyrococcus yayanosii CH1].
YP_005919975.1 Ribosomal_L18e->Ribosomal_L13->Ribosomal_S9->?->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->?->polyprenyl_synt-> 260 archaea>euryarchaeota Methanosaeta harundinacea 6Ac hypothetical protein Mhar_0982 [Methanosaeta harundinacea 6Ac].
YP_004070339.1 Ribosomal_S9->RNA_pol_N->?->enolase->Ribosomal_S2->Memo*->?->?->?->GHMP_kinase->amino_acid_kinase-> 292 archaea>euryarchaeota Thermococcus barophilus MP dioxygenase [Thermococcus barophilus MP].
YP_008915659.1 RNA_pol_N->?->enolase->?->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->?->polyprenyl_synt-> 280 archaea>euryarchaeota Methanobacterium sp. MB1 MEMO1 family protein MK0963 [Methanobacterium sp. MB1].
WP_004030352.1 <-polyprenyl_synt<-?<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-GHMP_kinase<-Memo*<-Ribosomal_S2<-?<-enolase<-?<-RNA_pol_N 280 archaea>euryarchaeota Methanobacterium formicicum hypothetical protein [Methanobacterium formicicum].
BAM69293.1 Ribosomal_S9->RNA_pol_N->?->enolase->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->?->polyprenyl_synt-> 280 archaea>euryarchaeota Methanothermobacter thermautotrophicus CaT2 conserved hypothetical protein [Methanothermobacter thermautotrophicus CaT2].
YP_004004454.1 Ribosomal_S9->RNA_pol_N->?->enolase->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->?->polyprenyl_synt-> 280 archaea>euryarchaeota Methanothermus fervidus DSM 2088 hypothetical protein Mfer_0894 [Methanothermus fervidus DSM 2088].
YP_003849442.1 Ribosomal_S9->RNA_pol_N->?->enolase->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->?->polyprenyl_synt-> 280 archaea>euryarchaeota Methanothermobacter marburgensis str. Marburg hypothetical protein MTBMA_c05340 [Methanothermobacter marburgensis str. Marburg].
AHF79631.1 Ribosomal_S9->RNA_pol_N->?->enolase->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->?->polyprenyl_synt-> 292 archaea>euryarchaeota Thermococcus sp. ES1 Hypothetical protein TES1_0234 [Thermococcus sp. ES1].
WP_019266936.1 RNA_pol_N->?->enolase->?->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->?->polyprenyl_synt-> 282 archaea>euryarchaeota Methanobrevibacter smithii hypothetical protein [Methanobrevibacter smithii].
WP_019268133.1 RNA_pol_N->?->enolase->?->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->?->polyprenyl_synt-> 282 archaea>euryarchaeota Methanobrevibacter smithii hypothetical protein [Methanobrevibacter smithii].
YP_006355165.1 <-amino_acid_kinase<-GHMP_kinase<-Memo*<-?<-Ribosomal_S2<-enolase<-?<-RNA_pol_N 291 archaea>euryarchaeota Pyrococcus sp. ST04 hypothetical protein Py04_1519 [Pyrococcus sp. ST04].
YP_004384802.1 <-polyprenyl_synt<-?<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-GHMP_kinase<-Memo*<-Ribosomal_S2<-?<-RNA_pol_N<-Ribosomal_S9<-Ribosomal_L13 237 archaea>euryarchaeota Methanosaeta concilii GP6 hypothetical protein MCON_2560 [Methanosaeta concilii GP6].
YP_003423662.1 enolase->?->Ribosomal_S2->?->?->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->?->polyprenyl_synt-> 282 archaea>euryarchaeota Methanobrevibacter ruminantium M1 phosphomevalonate decarboxylase [Methanobrevibacter ruminantium M1].
YP_001274011.1 enolase->?->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->?->polyprenyl_synt-> 282 archaea>euryarchaeota Methanobrevibacter smithii ATCC 35061 dioxygenase [Methanobrevibacter smithii ATCC 35061].
WP_019265284.1 RNA_pol_N->?->enolase->?->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->?->polyprenyl_synt-> 282 archaea>euryarchaeota Methanobrevibacter smithii hypothetical protein [Methanobrevibacter smithii].
YP_919686.1 <-TIM_barrel_pyrophosphate_isomerase<-Memo*<-Ribosomal_S2<-?||RNA_pol_N-><-Ribosomal_S9<-Ribosomal_L13 287 archaea>crenarchaeota Thermofilum pendens Hrk 5 hypothetical protein Tpen_0273 [Thermofilum pendens Hrk 5].
YP_005649203.1 Ribosomal_L18e->Ribosomal_L13->Ribosomal_S9->RNA_pol_N->Ribosomal_S2->Memo*->?->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->polyprenyl_synt-> 284 archaea>crenarchaeota Sulfolobus islandicus REY15A hypothetical protein [Sulfolobus islandicus REY15A].
YP_003669630.1 <-glutamyl-tRNA-synt<-?<-TIM_barrel_pyrophosphate_isomerase<-Memo*<-Ribosomal_S2<-RNA_pol_N<-Ribosomal_S9<-Ribosomal_L13<-Ribosomal_L18e 289 archaea>crenarchaeota Staphylothermus hellenicus DSM 12710 hypothetical protein Shell_1646 [Staphylothermus hellenicus DSM 12710].
YP_001040830.1 Ribosomal_L18e->Ribosomal_L13->Ribosomal_S9->RNA_pol_N->Ribosomal_S2->Memo*->TIM_barrel_pyrophosphate_isomerase->?->glutamyl-tRNA-synt-> 289 archaea>crenarchaeota Staphylothermus marinus F1 hypothetical protein Smar_0821 [Staphylothermus marinus F1].
YP_008431852.1 <-TIM_barrel_pyrophosphate_isomerase<-Memo*<-Ribosomal_S2<-?||RNA_pol_N-><-Ribosomal_S9<-Ribosomal_L13 289 archaea>crenarchaeota Thermofilum sp. 1910b hypothetical protein N186_02270 [Thermofilum sp. 1910b].
YP_006363099.1 Ribosomal_L18e->Ribosomal_L13->Ribosomal_S9->RNA_pol_N->Ribosomal_S2->Memo*->TIM_barrel_pyrophosphate_isomerase->glutamyl-tRNA-synt-> 290 archaea>crenarchaeota Thermogladius cellulolyticus 1633 hypothetical protein TCELL_0536 [Thermogladius cellulolyticus 1633].
WP_009075104.1 Ribosomal_L18e->Ribosomal_L13->Ribosomal_S9->RNA_pol_N->Ribosomal_S2->Memo*->?->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->polyprenyl_synt-> 282 archaea>crenarchaeota Metallosphaera yellowstonensis hypothetical protein [Metallosphaera yellowstonensis].
YP_001192202.1 <-polyprenyl_synt<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-?<-Memo*<-Ribosomal_S2<-RNA_pol_N<-Ribosomal_S9<-Ribosomal_L13<-Ribosomal_L18e 282 archaea>crenarchaeota Metallosphaera sedula DSM 5348 hypothetical protein Msed_2139 [Metallosphaera sedula DSM 5348].
YP_003420335.1 Ribosomal_L18e->Ribosomal_L13->Ribosomal_S9->RNA_pol_N->Ribosomal_S2->Memo*->?->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->polyprenyl_synt-> 284 archaea>crenarchaeota Sulfolobus islandicus L.D.8.5 hypothetical protein [Sulfolobus islandicus L.D.8.5].
YP_002839786.1 <-polyprenyl_synt<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-?<-Memo*<-Ribosomal_S2<-RNA_pol_N<-Ribosomal_S9<-Ribosomal_L13<-Ribosomal_L18e 284 archaea>crenarchaeota Sulfolobus islandicus Y.N.15.51 hypothetical protein YN1551_0739 [Sulfolobus islandicus Y.N.15.51].
EWG08133.1 <-polyprenyl_synt<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-?<-Memo*<-Ribosomal_S2<-RNA_pol_N<-Ribosomal_S9<-Ribosomal_L13<-Ribosomal_L18e 283 archaea>crenarchaeota Sulfolobales archaeon AZ1 hypothetical protein ASUL_00725 [Sulfolobales archaeon AZ1].
NP_378051.1 <-polyprenyl_synt<-TIM_barrel_pyrophosphate_isomerase||?-><-?<-Memo*<-Ribosomal_S2<-RNA_pol_N<-Ribosomal_S9<-Ribosomal_L13<-Ribosomal_L18e 284 archaea>crenarchaeota Sulfolobus tokodaii str. 7 hypothetical protein ST2062 [Sulfolobus tokodaii str. 7].
YP_002830093.1 Ribosomal_L18e->Ribosomal_L13->Ribosomal_S9->RNA_pol_N->Ribosomal_S2->Memo*->?->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->polyprenyl_synt-> 284 archaea>crenarchaeota Sulfolobus islandicus M.14.25 hypothetical protein M1425_2054 [Sulfolobus islandicus M.14.25].
WP_018194918.1 <-Memo*<-Ribosomal_S2<-enolase<-RNA_pol_N<-Ribosomal_S9<-Ribosomal_L13 280 archaea>crenarchaeota candidate division YNPFFA MULTISPECIES: hypothetical protein [candidate division YNPFFA].
NP_341637.1 <-polyprenyl_synt<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-?<-Memo*<-Ribosomal_S2<-RNA_pol_N<-Ribosomal_S9<-Ribosomal_L13<-Ribosomal_L18e 284 archaea>crenarchaeota Sulfolobus solfataricus P2 hypothetical protein SSO0066 [Sulfolobus solfataricus P2].
YP_254809.1 Ribosomal_L18e->Ribosomal_L13->Ribosomal_S9->RNA_pol_N->Ribosomal_S2->Memo*->?->TIM_barrel_pyrophosphate_isomerase->polyprenyl_synt-> 284 archaea>crenarchaeota Sulfolobus acidocaldarius DSM 639 hypothetical protein Saci_0089 [Sulfolobus acidocaldarius DSM 639].
YP_003650600.1 <-glutamyl-tRNA-synt<-?<-TIM_barrel_pyrophosphate_isomerase<-Memo*<-Ribosomal_S2<-RNA_pol_N<-Ribosomal_S9<-Ribosomal_L13<-Ribosomal_L18e 287 archaea>crenarchaeota Thermosphaera aggregans DSM 11486 hypothetical protein Tagg_1388 [Thermosphaera aggregans DSM 11486].
YP_007866357.1 Ribosomal_L18e->Ribosomal_L13->Ribosomal_S9->RNA_pol_N->Ribosomal_S2->Memo*->?->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->polyprenyl_synt-> 284 archaea>crenarchaeota Sulfolobus islandicus LAL14/1 putative dioxygenase [Sulfolobus islandicus LAL14/1].
YP_008946248.1 Ribosomal_L18e->Ribosomal_L13->Ribosomal_S9->RNA_pol_N->Ribosomal_S2->Memo*->?->TIM_barrel_pyrophosphate_isomerase->polyprenyl_synt-> 284 archaea>crenarchaeota Sulfolobus acidocaldarius SUSAZ hypothetical protein SUSAZ_00425 [Sulfolobus acidocaldarius SUSAZ].
YP_004177124.1 <-glutamyl-tRNA-synt<-?<-TIM_barrel_pyrophosphate_isomerase<-Memo*<-Ribosomal_S2<-RNA_pol_N<-Ribosomal_S9<-Ribosomal_L13<-Ribosomal_L18e 283 archaea>crenarchaeota Desulfurococcus mucosus DSM 2162 hypothetical protein [Desulfurococcus mucosus DSM 2162].
WP_020198868.1 <-polyprenyl_synt<-?<-Memo*<-Ribosomal_S2<-RNA_pol_N<-Ribosomal_S9<-Ribosomal_L13<-Ribosomal_L18e 284 archaea>crenarchaeota Sulfolobales archaeon Acd1 hypothetical protein [Sulfolobales archaeon Acd1].
YP_006402892.1 <-glutamyl-tRNA-synt<-?<-TIM_barrel_pyrophosphate_isomerase<-Memo*<-Ribosomal_S2<-RNA_pol_N<-Ribosomal_S9<-Ribosomal_L13<-Ribosomal_L18e 283 archaea>crenarchaeota Desulfurococcus fermentans DSM 16532 putative dioxygenase [Desulfurococcus fermentans DSM 16532].
YP_004457840.1 <-polyprenyl_synt<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-?<-Memo*<-Ribosomal_S2<-RNA_pol_N<-Ribosomal_S9<-Ribosomal_L13<-Ribosomal_L18e 284 archaea>crenarchaeota Acidianus hospitalis W1 hypothetical protein Ahos_0655 [Acidianus hospitalis W1].
YP_004408743.1 Ribosomal_L18e->Ribosomal_L13->Ribosomal_S9->RNA_pol_N->Ribosomal_S2->Memo*->?->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->polyprenyl_synt-> 263 archaea>crenarchaeota Metallosphaera cuprina Ar-4 hypothetical protein Mcup_0150 [Metallosphaera cuprina Ar-4].
YP_005841900.1 <-polyprenyl_synt<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-?<-Memo*<-Ribosomal_S2<-RNA_pol_N<-Ribosomal_S9<-Ribosomal_L13<-Ribosomal_L18e 287 archaea>crenarchaeota Fervidicoccus fontis Kam940 putative dioxygenase [Fervidicoccus fontis Kam940].
YP_002838351.1 Ribosomal_L18e->Ribosomal_L13->Ribosomal_S9->RNA_pol_N->Ribosomal_S2->Memo*->?->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->polyprenyl_synt-> 284 archaea>crenarchaeota Sulfolobus islandicus Y.G.57.14 hypothetical protein YG5714_2180 [Sulfolobus islandicus Y.G.57.14].
YP_002832851.1 Ribosomal_L18e->Ribosomal_L13->Ribosomal_S9->RNA_pol_N->Ribosomal_S2->Memo*->?->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->polyprenyl_synt-> 284 archaea>crenarchaeota Sulfolobus islandicus L.S.2.15 hypothetical protein LS215_2219 [Sulfolobus islandicus L.S.2.15].
YP_001012741.1 Ribosomal_L18e->Ribosomal_L13->Ribosomal_S9->RNA_pol_N->Ribosomal_S2->Memo*->?->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->polyprenyl_synt-> 297 archaea>crenarchaeota Hyperthermus butylicus DSM 5456 hypothetical protein Hbut_0536 [Hyperthermus butylicus DSM 5456].
YP_002429050.1 <-glutamyl-tRNA-synt<-?<-TIM_barrel_pyrophosphate_isomerase<-Memo*<-Ribosomal_S2<-RNA_pol_N<-Ribosomal_S9<-Ribosomal_L13<-Ribosomal_L18e 283 archaea>crenarchaeota Desulfurococcus kamchatkensis 1221n putative dioxygenase [Desulfurococcus kamchatkensis 1221n].
YP_876536.1 RNA_pol_N->enolase->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->?->polyprenyl_synt->glutamyl-tRNA-synt-> 273 archaea Cenarchaeum symbiosum A dioxygenase [Cenarchaeum symbiosum A].
WP_010192025.1 RNA_pol_N->enolase->Ribosomal_S2->Memo*->amino_acid_kinase->?->polyprenyl_synt-> 277 archaea Candidatus Nitrosoarchaeum limnia hypothetical protein [Candidatus Nitrosoarchaeum limnia].
WP_007549688.1 <-polyprenyl_synt<-?<-amino_acid_kinase<-GHMP_kinase<-Memo*<-Ribosomal_S2<-enolase<-RNA_pol_N 277 archaea Candidatus Nitrosoarchaeum koreensis hypothetical protein [Candidatus Nitrosoarchaeum koreensis].
CDI05173.1 <-glutamyl-tRNA-synt<-polyprenyl_synt<-?<-amino_acid_kinase<-GHMP_kinase<-Memo*<-Ribosomal_S2<-enolase<-RNA_pol_N 274 archaea Thaumarchaeota archaeon N4 conserved hypothetical protein [Thaumarchaeota archaeon N4].
WP_007402271.1 RNA_pol_N->enolase->Ribosomal_S2->Memo*->GHMP_kinase->amino_acid_kinase->?->polyprenyl_synt->glutamyl-tRNA-synt-> 277 archaea Candidatus Nitrosoarchaeum limnia hypothetical protein [Candidatus Nitrosoarchaeum limnia].
YP_001737444.1 RNA_pol_N->Ribosomal_S2->Memo*->TIM_barrel_pyrophosphate_isomerase-> 285 archaea>korarchaeota Candidatus Korarchaeum cryptofilum OPF8 dioxygenase [Candidatus Korarchaeum cryptofilum OPF8].

#;archaea association with only the metabolic pathway
YP_008428094.1 Memo*->GHMP_kinase->amino_acid_kinase-> 292 archaea>euryarchaeota Thermococcus litoralis DSM 5473 hypothetical protein OCC_01034 [Thermococcus litoralis DSM 5473].
YP_183890.1 <-amino_acid_kinase<-GHMP_kinase<-?<-?<-Memo* 291 archaea>euryarchaeota Thermococcus kodakarensis KOD1 hypothetical protein TK1477 [Thermococcus kodakarensis KOD1].
YP_002582779.1 Memo*->?->?->GHMP_kinase->amino_acid_kinase-> 291 archaea>euryarchaeota Thermococcus sp. AM4 phosphomevalonate decarboxylase [Thermococcus sp. AM4].
YP_002960092.1 Memo*->?->GHMP_kinase->amino_acid_kinase-> 291 archaea>euryarchaeota Thermococcus gammatolerans EJ3 hypothetical protein TGAM_1726 [Thermococcus gammatolerans EJ3].
NP_143479.1 <-amino_acid_kinase<-GHMP_kinase<-Memo*<-?<-Ribosomal_S2<-enolase 294 archaea>euryarchaeota Pyrococcus horikoshii OT3 hypothetical protein PH1626 [Pyrococcus horikoshii OT3].
YP_002306514.1 Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->?->polyprenyl_synt-> 291 archaea>euryarchaeota Thermococcus onnurineus NA1 hypothetical protein TON_0132 [Thermococcus onnurineus NA1].
YP_004762494.1 <-amino_acid_kinase<-GHMP_kinase<-?<-Memo* 293 archaea>euryarchaeota Thermococcus sp. 4557 hypothetical protein GQS_04580 [Thermococcus sp. 4557].
YP_006424571.1 <-TIM_barrel_pyrophosphate_isomerase<-?<-amino_acid_kinase<-GHMP_kinase<-Memo* 293 archaea>euryarchaeota Thermococcus sp. CL1 hypothetical protein CL1_0570 [Thermococcus sp. CL1].
WP_008514825.1 <-amino_acid_kinase<-GHMP_kinase<-Memo*<-Ribosomal_S2<-?<-enolase<-?<-RNA_pol_N 280 archaea>euryarchaeota Methanobacterium sp. Maddingley MBC34 putative dioxygenase [Methanobacterium sp. Maddingley MBC34].
WP_010477126.1 Memo*->GHMP_kinase->amino_acid_kinase->?->?->TIM_barrel_pyrophosphate_isomerase-> 292 archaea>euryarchaeota Thermococcus zilligii hypothetical protein [Thermococcus zilligii].
NP_126230.1 RNA_pol_N->?->enolase->Ribosomal_S2->?->Memo*->?->GHMP_kinase->amino_acid_kinase-> 291 archaea>euryarchaeota Pyrococcus abyssi GE5 hypothetical protein PAB0370 [Pyrococcus abyssi GE5].
AHL23812.1 Memo*->?->GHMP_kinase->amino_acid_kinase->?->TIM_barrel_pyrophosphate_isomerase-> 291 archaea>euryarchaeota Thermococcus nautili putative dioxygenase [Thermococcus nautili].
YP_008604514.1 <-polyprenyl_synt<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-?<-Memo* 281 archaea>crenarchaeota Aeropyrum camini SY1 = JCM 12091 predicted dioxygenase [Aeropyrum camini SY1 = JCM 12091].
NP_148156.1 <-polyprenyl_synt<-TIM_barrel_pyrophosphate_isomerase<-amino_acid_kinase<-?<-Memo* 281 archaea>crenarchaeota Aeropyrum pernix K1 hypothetical protein APE_1771 [Aeropyrum pernix K1].
YP_008796914.1 Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase-><-glutamyl-tRNA-synt 284 archaea Candidatus Caldiarchaeum subterraneum conserved hypothetical protein [Candidatus Caldiarchaeum subterraneum].
YP_004341334.1 Memo*->GHMP_kinase->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->polyprenyl_synt-> 261 archaea>euryarchaeota Archaeoglobus veneficus SNP6 hypothetical protein Arcve_0598 [Archaeoglobus veneficus SNP6].
YP_004781034.1 MiaB-like_Radical_SAM->Memo*->?->amino_acid_kinase->TIM_barrel_pyrophosphate_isomerase->polyprenyl_synt-> 285 archaea>crenarchaeota Pyrolobus fumarii 1A hypothetical protein Pyrfu_0913 [Pyrolobus fumarii 1A].
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#;similar to the above two contexts, but abbreviated
YP_007687344.1 Ribosomal_S2->Memo*-> 267 archaea>euryarchaeota Thermoplasmatales archaeon BRNA1 putative dioxygenase [Thermoplasmatales archaeon BRNA1].
WP_021790933.1 enolase->Ribosomal_S2->Memo*-> 268 archaea>euryarchaeota Thermoplasmatales archaeon I-plasma hypothetical protein [Thermoplasmatales archaeon I-plasma].
WP_022532890.1 Ribosomal_S2->Memo*-> 269 archaea>euryarchaeota Methanoculleus sp. CAG:1088 uPF0103 protein Mfer_0894 [Methanoculleus sp. CAG:1088].
YP_007712838.1 Ribosomal_S2->Memo*-> 269 archaea>euryarchaeota Candidatus Methanomethylophilus alvus Mx1201 putative gene for the hypothesized phosphomevalonate decarboxylase; Predicted dioxygenase [Candidatus Methanomethylophilus alvus Mx1201].
YP_008070921.1 Ribosomal_S2->Memo*-> 270 archaea>euryarchaeota Candidatus Methanomassiliicoccus intestinalis Issoire-Mx1 putative dioxygenase [Candidatus Methanomassiliicoccus intestinalis Issoire-Mx1].
WP_018034761.1 enolase->Ribosomal_S2->Memo*-> 271 archaea>euryarchaeota euryarchaeote SCGC AAA261-E04 hypothetical protein [euryarchaeote SCGC AAA261-E04].
YP_003483671.1 <-Memo*<-Ribosomal_S2<-enolase 271 archaea>euryarchaeota Aciduliprofundum boonei T469 protein of unknown function DUF52 [Aciduliprofundum boonei T469].
YP_007247281.1 <-Memo*<-Ribosomal_S2<-enolase 271 archaea>euryarchaeota Aciduliprofundum sp. MAR08-339 putative dioxygenase [Aciduliprofundum sp. MAR08-339].
WP_008083012.1 <-Memo*<-Ribosomal_S2<-enolase 271 archaea>euryarchaeota Aciduliprofundum boonei hypothetical protein [Aciduliprofundum boonei].
WP_019178154.1 <-Memo*<-Ribosomal_S2 271 archaea>euryarchaeota Methanomassiliicoccus luminyensis hypothetical protein [Methanomassiliicoccus luminyensis].
YP_003816339.1 Memo*->?->amino_acid_kinase-> 288 archaea>crenarchaeota Acidilobus saccharovorans 345-15 hypothetical protein ASAC_0902 [Acidilobus saccharovorans 345-15].
YP_001793463.1 Ribosomal_S2->Memo*-> 282 archaea>crenarchaeota Pyrobaculum neutrophilum V24Sta hypothetical protein Tneu_0059 [Pyrobaculum neutrophilum V24Sta].
YP_001152331.1 Ribosomal_S2->Memo*-> 281 archaea>crenarchaeota Pyrobaculum arsenaticum DSM 13514 hypothetical protein Pars_0062 [Pyrobaculum arsenaticum DSM 13514].
YP_001054934.1 Ribosomal_S2->Memo*-> 281 archaea>crenarchaeota Pyrobaculum calidifontis JCM 11548 protein of unknown function DUF52 [Pyrobaculum calidifontis JCM 11548].
YP_930619.1 Ribosomal_S2->Memo*-> 281 archaea>crenarchaeota Pyrobaculum islandicum DSM 4184 hypothetical protein Pisl_1105 [Pyrobaculum islandicum DSM 4184].
WP_023429163.1 Memo*->?->amino_acid_kinase-> 291 archaea>crenarchaeota uncultured Acidilobus sp. JCHS putative dioxygenase [uncultured Acidilobus sp. JCHS].
WP_023426394.1 Memo*->?->amino_acid_kinase-> 291 archaea>crenarchaeota uncultured Acidilobus sp. CIS putative dioxygenase [uncultured Acidilobus sp. CIS].
WP_023424507.1 <-amino_acid_kinase<-?<-Memo* 291 archaea>crenarchaeota uncultured Acidilobus sp. MG putative dioxygenase [uncultured Acidilobus sp. MG].
NP_558870.1 Ribosomal_S2->Memo*-> 281 archaea>crenarchaeota Pyrobaculum aerophilum str. IM2 hypothetical protein PAE0818 [Pyrobaculum aerophilum str. IM2].
YP_004893592.1 <-TIM_barrel_pyrophosphate_isomerase<-Memo*<-Ribosomal_S2 281 archaea>crenarchaeota Thermoproteus tenax Kra 1 putative dioxygenase [Thermoproteus tenax Kra 1].
YP_004338374.1 Ribosomal_S2->Memo*->TIM_barrel_pyrophosphate_isomerase-> 281 archaea>crenarchaeota Thermoproteus uzoniensis 768-20 hypothetical protein TUZN_1595 [Thermoproteus uzoniensis 768-20].
YP_005085933.1 Ribosomal_S2->Memo*->> 281 archaea>crenarchaeota Pyrobaculum sp. 1860 putative dioxygenase [Pyrobaculum sp. 1860].
WP_018031612.1 Ribosomal_S2->Memo*-><-?<-enolase<-RNA_pol_N<-Ribosomal_S9 280 archaea>crenarchaeota crenarchaeote SCGC AAA261-C22 hypothetical protein [crenarchaeote SCGC AAA261-C22].
WP_018033516.1 enolase->Ribosomal_S2->Memo*-> 280 archaea>crenarchaeota unclassified Crenarchaeota (miscellaneous) MULTISPECIES: hypothetical protein [unclassified Crenarchaeota (miscellaneous)].
YP_007175038.1 <-amino_acid_kinase<-?<-Memo* 279 archaea>crenarchaeota Caldisphaera lagunensis DSM 15908 dioxygenase [Caldisphaera lagunensis DSM 15908].
YP_004245285.1 <-Memo*<-Ribosomal_S2<-enolase 283 archaea>crenarchaeota Vulcanisaeta moutnovskia 768-28 Memo domain containing protein [Vulcanisaeta moutnovskia 768-28].
YP_003901176.1 <-Memo*<-Ribosomal_S2<-enolase 286 archaea>crenarchaeota Vulcanisaeta distributa DSM 14429 hypothetical protein Vdis_0732 [Vulcanisaeta distributa DSM 14429].
WP_020265405.1 <-GHMP_kinase||?->Memo*-> 155 archaea>crenarchaeota Aigarchaeota archaeon SCGC AAA471-E16 hypothetical protein, partial [Aigarchaeota archaeon SCGC AAA471-E16].
YP_006861711.1 <-GHMP_kinase<-Memo*<-Ribosomal_S2 282 archaea Candidatus Nitrososphaera gargensis Ga9.2 hypothetical protein Ngar_c11120 [Candidatus Nitrososphaera gargensis Ga9.2].
YP_005261062.1 <-Memo*<-Ribosomal_S2 281 archaea>crenarchaeota Pyrobaculum oguniense TE7 putative dioxygenase [Pyrobaculum oguniense TE7].

#;Additional rare fusions

#;Ribosomal_L32e+Memo
EKM83842.1 Ribosomal_L32e+Memo* 503 eukaryota>fungi>basidiomycota Agaricus bisporus var. burnettii JB137-S8 hypothetical protein AGABI1DRAFT_103914 [Agaricus bisporus var. burnettii JB137-S8].
ETW87258.1 Ribosomal_L32e+Memo* 451 eukaryota>fungi>basidiomycota Heterobasidion irregulare TC 32-1 hypothetical protein HETIRDRAFT_431656 [Heterobasidion irregulare TC 32-1].
#;Memo+Glyco_hydro_71+Zn_cls+Fungal_trans
GAD92506.1 Memo+Glyco_hydro_71+Zn_cls+Fungal_trans* 1525 eukaryota>fungi>ascomycota Byssochlamys spectabilis No. 5 alpha-1,3-glucanase/mutanase, putative [Byssochlamys spectabilis No. 5].
#;MIF4G+MIF4G+Memo
EJT48772.1 MIF4G+MIF4G+Memo* 1139 eukaryota>fungi>basidiomycota Trichosporon asahii var. asahii CBS 2479 spliceosome-related protein [Trichosporon asahii var. asahii CBS 2479].
#;Ank+Memo
EXF74556.1 Ank+Memo* 1034 eukaryota>fungi>ascomycota Colletotrichum fioriniae PJ7 hypothetical protein CFIO01_12279 [Colletotrichum fioriniae PJ7].
#;TPR+PB1+TPR_repeats+Memo
EXB80740.1 TPR+PB1+TPR_repeats+Memo* 999 eukaryota>viridiplantae Morus notabilis Protein MEMO1 [Morus notabilis].
#;DUF4206+Memo
GAA53778.1 DUF4206+Memo* 729 eukaryota>metazoa Clonorchis sinensis hypothetical protein CLF_111105, partial [Clonorchis sinensis].
#;Memo+Clat_adaptor_s+Adap_comp_sub
EEE63194.1 Memo+Clat_adaptor_s+Adap_comp_sub* 778 eukaryota>viridiplantae Oryza sativa Japonica Group hypothetical protein OsJ_18003 [Oryza sativa Japonica Group].
#;Memo+TM_region+Radical_SAM_N?
CCG81069.1 Memo+TM_region+Radical_SAM_N?* 876 eukaryota>fungi>ascomycota Taphrina deformans PYCC 5710 Uncharacterized Na( )/H( ) antiporter C15A10.06 [Taphrina deformans PYCC 5710].
#;SP+Inhibitor_I9+subtilase_serine_protease+Memo
EIE81358.1 SP+Inhibitor_I9+subtilase_serine_protease+Memo* 626 eukaryota>fungi Rhizopus delemar RA 99-880 hypothetical protein RO3G_06063 [Rhizopus delemar RA 99-880].

#;Standalone Classical Memo family Memo domains

XP_005893076.1 Memo*-> 562 eukaryota>metazoa>chordata>vertebrata Bos mutus PREDICTED: protein MEMO1 [Bos mutus].
XP_005963923.1 Memo*-> 488 eukaryota>metazoa>chordata>vertebrata Pantholops hodgsonii PREDICTED: protein MEMO1 [Pantholops hodgsonii].
ELU43122.1 Memo*-> 486 eukaryota>fungi>basidiomycota Rhizoctonia solani AG-1 IA Memo-like domain-containing protein [Rhizoctonia solani AG-1 IA].
XP_004480901.1 Memo*-> 480 eukaryota>metazoa>chordata>vertebrata Dasypus novemcinctus PREDICTED: protein MEMO1 [Dasypus novemcinctus].
XP_005391093.1 Memo*-> 480 eukaryota>metazoa>chordata>vertebrata Chinchilla lanigera PREDICTED: protein MEMO1 [Chinchilla lanigera].
XP_002929161.1 Memo*-> 463 eukaryota>metazoa>chordata>vertebrata Ailuropoda melanoleuca PREDICTED: protein MEMO1-like [Ailuropoda melanoleuca].
XP_005846721.1 Memo*-> 337 eukaryota>viridiplantae>chlorophyta Chlorella variabilis hypothetical protein CHLNCDRAFT_135146 [Chlorella variabilis].
WP_018527645.1 Memo*-> 334 bacteria>spirochaetes Spirochaeta alkalica hypothetical protein [Spirochaeta alkalica].
WP_018200553.1 Memo*-> 339 bacteria Hydrogenedentes bacterium JGI 0000039-J10 hypothetical protein [Hydrogenedentes bacterium JGI 0000039-J10].
AHC16230.1 Memo*-> 347 bacteria>spirochaetes Spirochaeta sp. L21-RPul-D2 hypothetical protein L21SP2_2882 [Spirochaeta sp. L21-RPul-D2].
WP_018525528.1 Memo*-> 262 bacteria>spirochaetes Spirochaeta alkalica hypothetical protein [Spirochaeta alkalica].
XP_002501349.1 Memo*-> 298 eukaryota>viridiplantae>chlorophyta Micromonas sp. RCC299 predicted protein [Micromonas sp. RCC299].
XP_002958486.1 Memo*-> 293 eukaryota>viridiplantae>chlorophyta Volvox carteri f. nagariensis hypothetical protein VOLCADRAFT_99750 [Volvox carteri f. nagariensis].
XP_005648658.1 Memo*-> 294 eukaryota>viridiplantae>chlorophyta Coccomyxa subellipsoidea C-169 UPF0103-domain-containing protein [Coccomyxa subellipsoidea C-169].
XP_001699848.1 Memo*-> 285 eukaryota>viridiplantae>chlorophyta Chlamydomonas reinhardtii hypothetical protein CHLREDRAFT_182241, partial [Chlamydomonas reinhardtii].
EFN54834.1 Memo*-> 318 eukaryota>viridiplantae>chlorophyta Chlorella variabilis hypothetical protein CHLNCDRAFT_48888 [Chlorella variabilis].
XP_005846936.1 Memo*-> 318 eukaryota>viridiplantae>chlorophyta Chlorella variabilis hypothetical protein CHLNCDRAFT_48888 [Chlorella variabilis].
XP_006450354.1 Memo*-> 291 eukaryota>viridiplantae Citrus clementina hypothetical protein CICLE_v10009082mg [Citrus clementina].
XP_006405146.1 Memo*-> 291 eukaryota>viridiplantae Eutrema salsugineum hypothetical protein EUTSA_v10000272mg [Eutrema salsugineum].
EAZ06455.1 Memo*-> 409 eukaryota>viridiplantae Oryza sativa Indica Group hypothetical protein OsI_28693 [Oryza sativa Indica Group].
AFK36262.1 Memo*-> 177 eukaryota>viridiplantae Lotus japonicus unknown [Lotus japonicus].
XP_006294721.1 Memo*-> 291 eukaryota>viridiplantae Capsella rubella hypothetical protein CARUB_v10023767mg [Capsella rubella].
XP_004291431.1 Memo*-> 291 eukaryota>viridiplantae Fragaria vesca subsp. vesca PREDICTED: protein MEMO1-like [Fragaria vesca subsp. vesca].
XP_006483415.1 Memo*-> 291 eukaryota>viridiplantae Citrus sinensis PREDICTED: protein MEMO1-like [Citrus sinensis].
NP_565590.1 Memo*-> 291 eukaryota>viridiplantae Arabidopsis thaliana uncharacterized protein [Arabidopsis thaliana].
EMT03863.1 Memo*-> 321 eukaryota>viridiplantae Aegilops tauschii hypothetical protein F775_30704 [Aegilops tauschii].
XP_002974568.1 Memo*-> 289 eukaryota>viridiplantae Selaginella moellendorffii hypothetical protein SELMODRAFT_232363 [Selaginella moellendorffii].
XP_006343512.1 Memo*-> 291 eukaryota>viridiplantae Solanum tuberosum PREDICTED: protein MEMO1-like [Solanum tuberosum].
EPS66920.1 Memo*-> 288 eukaryota>viridiplantae Genlisea aurea hypothetical protein M569_07860, partial [Genlisea aurea].
XP_007011798.1 Memo*-> 291 eukaryota>viridiplantae Theobroma cacao hypothetical protein TCM_036960 [Theobroma cacao].
XP_002309646.1 Memo*-> 291 eukaryota>viridiplantae Populus trichocarpa hypothetical protein POPTR_0006s27440g [Populus trichocarpa].
XP_002324881.1 Memo*-> 291 eukaryota>viridiplantae Populus trichocarpa hypothetical protein POPTR_0018s02100g [Populus trichocarpa].
XP_002515473.1 Memo*-> 291 eukaryota>viridiplantae Ricinus communis Protein C2orf4, putative [Ricinus communis].
EMS52776.1 Memo*-> 382 eukaryota>viridiplantae Triticum urartu hypothetical protein TRIUR3_03352 [Triticum urartu].
XP_006852825.1 Memo*-> 280 eukaryota>viridiplantae Amborella trichopoda hypothetical protein AMTR_s00033p00179610 [Amborella trichopoda].
EAY97479.1 Memo*-> 234 eukaryota>viridiplantae Oryza sativa Indica Group hypothetical protein OsI_19410 [Oryza sativa Indica Group].
AGV54637.1 Memo*-> 296 eukaryota>viridiplantae Phaseolus vulgaris MEMO1-like protein [Phaseolus vulgaris].
ABR18230.1 Memo*-> 291 eukaryota>viridiplantae Picea sitchensis unknown [Picea sitchensis].
XP_002880669.1 Memo*-> 291 eukaryota>viridiplantae Arabidopsis lyrata subsp. lyrata predicted protein [Arabidopsis lyrata subsp. lyrata].
AFW83939.1 Memo*-> 286 eukaryota>viridiplantae Zea mays hypothetical protein ZEAMMB73_880994 [Zea mays].
AGV54640.1 Memo*-> 296 eukaryota>viridiplantae Phaseolus vulgaris MEMO1-like protein [Phaseolus vulgaris].
XP_002285449.2 Memo*-> 291 eukaryota>viridiplantae Vitis vinifera PREDICTED: protein MEMO1-like [Vitis vinifera].
ACL54325.1 Memo*-> 300 eukaryota>viridiplantae Zea mays unknown [Zea mays].
NP_001141056.1 Memo*-> 300 eukaryota>viridiplantae Zea mays uncharacterized protein LOC100273137 [Zea mays].
XP_004138718.1 Memo*-> 291 eukaryota>viridiplantae Cucumis sativus PREDICTED: protein MEMO1-like [Cucumis sativus].
XP_004956588.1 Memo*-> 299 eukaryota>viridiplantae Setaria italica PREDICTED: protein MEMO1-like [Setaria italica].
XP_001761430.1 Memo*-> 290 eukaryota>viridiplantae Physcomitrella patens predicted protein [Physcomitrella patens].
EMJ26965.1 Memo*-> 291 eukaryota>viridiplantae Prunus persica hypothetical protein PRUPE_ppa009478mg [Prunus persica].
XP_004952549.1 Memo*-> 299 eukaryota>viridiplantae Setaria italica PREDICTED: protein MEMO1-like [Setaria italica].
XP_004955680.1 Memo*-> 299 eukaryota>viridiplantae Setaria italica PREDICTED: protein MEMO1-like [Setaria italica].
XP_006659271.1 Memo*-> 299 eukaryota>viridiplantae Oryza brachyantha PREDICTED: protein MEMO1-like isoform X1 [Oryza brachyantha].
XP_002456943.1 Memo*-> 299 eukaryota>viridiplantae Sorghum bicolor hypothetical protein SORBIDRAFT_03g046030 [Sorghum bicolor].
NP_001061484.1 Memo*-> 298 eukaryota>viridiplantae Oryza sativa Japonica Group Os08g0299000 [Oryza sativa Japonica Group].
XP_006659272.1 Memo*-> 280 eukaryota>viridiplantae Oryza brachyantha PREDICTED: protein MEMO1-like isoform X2 [Oryza brachyantha].
ADE76896.1 Memo*-> 291 eukaryota>viridiplantae Picea sitchensis unknown [Picea sitchensis].
BAI39726.1 Memo*-> 298 eukaryota>viridiplantae Oryza sativa Indica Group unknown protein [Oryza sativa Indica Group].
BAJ94021.1 Memo*-> 298 eukaryota>viridiplantae Hordeum vulgare subsp. vulgare predicted protein [Hordeum vulgare subsp. vulgare].
XP_003573672.1 Memo*-> 298 eukaryota>viridiplantae Brachypodium distachyon PREDICTED: protein MEMO1-like [Brachypodium distachyon].
XP_001757915.1 Memo*-> 290 eukaryota>viridiplantae Physcomitrella patens predicted protein [Physcomitrella patens].
XP_004244896.1 Memo*-> 291 eukaryota>viridiplantae Solanum lycopersicum PREDICTED: protein MEMO1-like [Solanum lycopersicum].
ACU24152.1 Memo*-> 296 eukaryota>viridiplantae Glycine max unknown [Glycine max].
XP_004498754.1 Memo*-> 296 eukaryota>viridiplantae Cicer arietinum PREDICTED: protein MEMO1-like [Cicer arietinum].
ESW33186.1 Memo*-> 296 eukaryota>viridiplantae Phaseolus vulgaris hypothetical protein PHAVU_001G049700g [Phaseolus vulgaris].
XP_003544607.1 Memo*-> 296 eukaryota>viridiplantae Glycine max PREDICTED: protein MEMO1-like [Glycine max].
XP_002963266.1 Memo*-> 289 eukaryota>viridiplantae Selaginella moellendorffii hypothetical protein SELMODRAFT_438442 [Selaginella moellendorffii].
ETI52746.1 Memo*-> 305 eukaryota>stramenopiles Phytophthora parasitica P1569 hypothetical protein F443_04205 [Phytophthora parasitica P1569].
XP_002289208.1 Memo*-> 311 eukaryota>stramenopiles Thalassiosira pseudonana CCMP1335 predicted protein [Thalassiosira pseudonana CCMP1335].
XP_002909139.1 Memo*-> 305 eukaryota>stramenopiles Phytophthora infestans T30-4 memo-like protein [Phytophthora infestans T30-4].
CBK23667.2 Memo*-> 195 eukaryota>stramenopiles Blastocystis hominis unnamed protein product [Blastocystis hominis].
CCA18601.1 Memo*-> 302 eukaryota>stramenopiles Albugo laibachii Nc14 memolike protein putative [Albugo laibachii Nc14].
ETI52747.1 Memo*-> 257 eukaryota>stramenopiles Phytophthora parasitica P1569 hypothetical protein, variant [Phytophthora parasitica P1569].
EWM27269.1 Memo*-> 323 eukaryota>stramenopiles Nannochloropsis gaditana UPF0103/Mediator of ErbB2-driven cell motility [Nannochloropsis gaditana].
EGZ15728.1 Memo*-> 305 eukaryota>stramenopiles Phytophthora sojae hypothetical protein PHYSODRAFT_351598 [Phytophthora sojae].
CBJ27395.1 Memo*-> 351 eukaryota>stramenopiles Ectocarpus siliculosus conserved unknown protein [Ectocarpus siliculosus].
XP_002180477.1 Memo*-> 356 eukaryota>stramenopiles Phaeodactylum tricornutum CCAP 1055/1 predicted protein [Phaeodactylum tricornutum CCAP 1055/1].
XP_002894922.1 Memo*-> 305 eukaryota>stramenopiles Phytophthora infestans T30-4 memo-like protein [Phytophthora infestans T30-4].
XP_005537726.1 Memo*-> 365 eukaryota>rhodophyta Cyanidioschyzon merolae strain 10D probable CGI-27 protein [Cyanidioschyzon merolae strain 10D].
XP_005704914.1 Memo*-> 312 eukaryota>rhodophyta Galdieria sulphuraria hypothetical protein Gasu_40900 [Galdieria sulphuraria].
EME28394.1 Memo*-> 312 eukaryota>rhodophyta Galdieria sulphuraria hypothetical protein Gasu_40900 [Galdieria sulphuraria].
BAM81690.1 Memo*-> 365 eukaryota>rhodophyta Cyanidioschyzon merolae strain 10D probable CGI-27 protein [Cyanidioschyzon merolae strain 10D].
CDF32954.1 Memo*-> 185 eukaryota>rhodophyta Chondrus crispus unnamed protein product [Chondrus crispus].
XP_001327441.1 Memo*-> 286 eukaryota>parabasalia Trichomonas vaginalis G3 hypothetical protein [Trichomonas vaginalis G3].
XP_001307302.1 Memo*-> 310 eukaryota>parabasalia Trichomonas vaginalis G3 hypothetical protein [Trichomonas vaginalis G3].
XP_001582591.1 Memo*-> 292 eukaryota>parabasalia Trichomonas vaginalis G3 hypothetical protein [Trichomonas vaginalis G3].
XP_002108393.1 Memo*-> 297 eukaryota>metazoa>placozoa Trichoplax adhaerens hypothetical protein TRIADDRAFT_37128 [Trichoplax adhaerens].
EGT43594.1 Memo*-> 302 eukaryota>metazoa>nematoda Caenorhabditis brenneri CBN-TAG-253 protein [Caenorhabditis brenneri].
ETN75554.1 Memo*-> 354 eukaryota>metazoa>nematoda Necator americanus Memo-like protein [Necator americanus].
XP_003375389.1 Memo*-> 301 eukaryota>metazoa>nematoda Trichinella spiralis protein MEMO1 [Trichinella spiralis].
CDJ96150.1 Memo*-> 315 eukaryota>metazoa>nematoda Haemonchus contortus unnamed protein product [Haemonchus contortus].
EJW82337.1 Memo*-> 283 eukaryota>metazoa>nematoda Wuchereria bancrofti hypothetical protein WUBG_06754, partial [Wuchereria bancrofti].
XP_003144256.1 Memo*-> 305 eukaryota>metazoa>nematoda Loa loa hypothetical protein LOAG_08678 [Loa loa].
NP_741571.1 Memo*-> 350 eukaryota>metazoa>nematoda Caenorhabditis elegans Protein TAG-253, isoform b [Caenorhabditis elegans].
XP_002635578.1 Memo*-> 391 eukaryota>metazoa>nematoda Caenorhabditis briggsae C. briggsae CBR-TAG-253 protein [Caenorhabditis briggsae].
XP_001893082.1 Memo*-> 261 eukaryota>metazoa>nematoda Brugia malayi Hypothetical UPF0103 protein C37C3.8 in chromosome V [Brugia malayi].
XP_003115273.1 Memo*-> 411 eukaryota>metazoa>nematoda Caenorhabditis remanei CRE-TAG-253 protein [Caenorhabditis remanei].
ESO94280.1 Memo*-> 297 eukaryota>metazoa>mollusca Lottia gigantea hypothetical protein LOTGIDRAFT_118701, partial [Lottia gigantea].
XP_005099711.1 Memo*-> 299 eukaryota>metazoa>mollusca Aplysia californica PREDICTED: protein MEMO1-like [Aplysia californica].
EKC42740.1 Memo*-> 272 eukaryota>metazoa>mollusca Crassostrea gigas Protein MEMO1 [Crassostrea gigas].
EKC33170.1 Memo*-> 384 eukaryota>metazoa>mollusca Crassostrea gigas Protein MEMO1 [Crassostrea gigas].
XP_002056199.1 Memo*-> 295 eukaryota>metazoa>hexapoda Drosophila virilis GJ10804 [Drosophila virilis].
XP_002097466.1 Memo*-> 295 eukaryota>metazoa>hexapoda Drosophila yakuba GE24472 [Drosophila yakuba].
ABK29519.1 Memo*-> 82 eukaryota>metazoa>hexapoda Helicoverpa armigera CG8031-PA-like protein, partial [Helicoverpa armigera].
XP_003698154.1 Memo*-> 303 eukaryota>metazoa>hexapoda Apis florea PREDICTED: protein MEMO1-like [Apis florea].
XP_001954068.1 Memo*-> 295 eukaryota>metazoa>hexapoda Drosophila ananassae GF18089 [Drosophila ananassae].
XP_002103627.1 Memo*-> 295 eukaryota>metazoa>hexapoda Drosophila simulans GD20526 [Drosophila simulans].
NP_650252.1 Memo*-> 295 eukaryota>metazoa>hexapoda Drosophila melanogaster CG8031 [Drosophila melanogaster].
XP_002070750.1 Memo*-> 295 eukaryota>metazoa>hexapoda Drosophila willistoni GK10855 [Drosophila willistoni].
EHJ73941.1 Memo*-> 302 eukaryota>metazoa>hexapoda Danaus plexippus hypothetical protein KGM_12231 [Danaus plexippus].
XP_002031387.1 Memo*-> 295 eukaryota>metazoa>hexapoda Drosophila sechellia GM25966 [Drosophila sechellia].
BAH71291.1 Memo*-> 291 eukaryota>metazoa>hexapoda Acyrthosiphon pisum ACYPI001056 [Acyrthosiphon pisum].
XP_001942616.1 Memo*-> 291 eukaryota>metazoa>hexapoda Acyrthosiphon pisum PREDICTED: protein MEMO1-like [Acyrthosiphon pisum].
XP_001661638.1 Memo*-> 293 eukaryota>metazoa>hexapoda Aedes aegypti hypothetical protein AaeL_AAEL011394 [Aedes aegypti].
XP_001358507.1 Memo*-> 295 eukaryota>metazoa>hexapoda Drosophila pseudoobscura pseudoobscura GA20778 [Drosophila pseudoobscura pseudoobscura].
XP_004922245.1 Memo*-> 295 eukaryota>metazoa>hexapoda Bombyx mori PREDICTED: protein MEMO1-like [Bombyx mori].
XP_970827.1 Memo*-> 295 eukaryota>metazoa>hexapoda Tribolium castaneum PREDICTED: similar to CG8031 CG8031-PA [Tribolium castaneum].
ETN61921.1 Memo*-> 292 eukaryota>metazoa>hexapoda Anopheles darlingi hypothetical protein AND_006414 [Anopheles darlingi].
XP_001990189.1 Memo*-> 295 eukaryota>metazoa>hexapoda Drosophila grimshawi GH19198 [Drosophila grimshawi].
EFN78974.1 Memo*-> 285 eukaryota>metazoa>hexapoda Harpegnathos saltator Protein MEMO1 [Harpegnathos saltator].
EFN60403.1 Memo*-> 296 eukaryota>metazoa>hexapoda Camponotus floridanus Protein MEMO1 [Camponotus floridanus].
XP_002430002.1 Memo*-> 296 eukaryota>metazoa>hexapoda Pediculus humanus corporis conserved hypothetical protein [Pediculus humanus corporis].
AAR09872.1 Memo*-> 166 eukaryota>metazoa>hexapoda Drosophila yakuba similar to Drosophila melanogaster CG8031, partial [Drosophila yakuba].
XP_001846685.1 Memo*-> 293 eukaryota>metazoa>hexapoda Culex quinquefasciatus conserved hypothetical protein [Culex quinquefasciatus].
EGI67240.1 Memo*-> 296 eukaryota>metazoa>hexapoda Acromyrmex echinatior Protein MEMO1 [Acromyrmex echinatior].
XP_001604210.1 Memo*-> 296 eukaryota>metazoa>hexapoda Nasonia vitripennis PREDICTED: protein MEMO1-like [Nasonia vitripennis].
XP_005181113.1 Memo*-> 294 eukaryota>metazoa>hexapoda Musca domestica PREDICTED: protein MEMO1-like isoform X1 [Musca domestica].
XP_319155.2 Memo*-> 295 eukaryota>metazoa>hexapoda Anopheles gambiae str. PEST AGAP010011-PA [Anopheles gambiae str. PEST].
ERL85231.1 Memo*-> 310 eukaryota>metazoa>hexapoda Dendroctonus ponderosae hypothetical protein D910_02652 [Dendroctonus ponderosae].
XP_006624261.1 Memo*-> 296 eukaryota>metazoa>hexapoda Apis dorsata PREDICTED: protein MEMO1-like [Apis dorsata].
XP_001980328.1 Memo*-> 295 eukaryota>metazoa>hexapoda Drosophila erecta GG17083 [Drosophila erecta].
XP_003399175.1 Memo*-> 296 eukaryota>metazoa>hexapoda Bombus terrestris PREDICTED: protein MEMO1-like [Bombus terrestris].
XP_004530184.1 Memo*-> 297 eukaryota>metazoa>hexapoda Ceratitis capitata PREDICTED: protein MEMO1-like [Ceratitis capitata].
XP_003701986.1 Memo*-> 296 eukaryota>metazoa>hexapoda Megachile rotundata PREDICTED: protein MEMO1-like [Megachile rotundata].
XP_002013883.1 Memo*-> 269 eukaryota>metazoa>hexapoda Drosophila persimilis GL23150 [Drosophila persimilis].
XP_001998925.1 Memo*-> 295 eukaryota>metazoa>hexapoda Drosophila mojavensis GI24231 [Drosophila mojavensis].
EFZ09692.1 Memo*-> 310 eukaryota>metazoa>hexapoda Solenopsis invicta hypothetical protein SINV_14380, partial [Solenopsis invicta].
XP_002731317.1 Memo*-> 255 eukaryota>metazoa>hemichordata Saccoglossus kowalevskii PREDICTED: protein MEMO1-like [Saccoglossus kowalevskii].
XP_791245.2 Memo*-> 299 eukaryota>metazoa>echinodermata Strongylocentrotus purpuratus PREDICTED: protein MEMO1-like [Strongylocentrotus purpuratus].
ACO15039.1 Memo*-> 300 eukaryota>metazoa>crustacea Caligus clemensi MEMO1 [Caligus clemensi].
ACO10296.1 Memo*-> 302 eukaryota>metazoa>crustacea Caligus rogercresseyi MEMO1 [Caligus rogercresseyi].
XP_004207060.1 Memo*-> 291 eukaryota>metazoa>cnidaria Hydra vulgaris PREDICTED: protein MEMO1-like [Hydra vulgaris].
XP_001627766.1 Memo*-> 296 eukaryota>metazoa>cnidaria Nematostella vectensis predicted protein [Nematostella vectensis].
XP_005157033.1 Memo*-> 274 eukaryota>metazoa>chordata>vertebrata>actinopterygii Danio rerio PREDICTED: protein MEMO1 isoform X1 [Danio rerio].
XP_006638638.1 Memo*-> 274 eukaryota>metazoa>chordata>vertebrata>actinopterygii Lepisosteus oculatus PREDICTED: protein MEMO1-like isoform X2 [Lepisosteus oculatus].
XP_003441078.1 Memo*-> 274 eukaryota>metazoa>chordata>vertebrata>actinopterygii Oreochromis niloticus PREDICTED: protein MEMO1-like isoformX2 [Oreochromis niloticus].
CAG09533.1 Memo*-> 308 eukaryota>metazoa>chordata>vertebrata>actinopterygii Tetraodon nigroviridis unnamed protein product, partial [Tetraodon nigroviridis].
XP_003964283.1 Memo*-> 274 eukaryota>metazoa>chordata>vertebrata>actinopterygii Takifugu rubripes PREDICTED: protein MEMO1-like isoform 2 [Takifugu rubripes].
AAI55285.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata>actinopterygii Danio rerio Mediator of cell motility 1 [Danio rerio].
NP_001158838.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata>actinopterygii Salmo salar protein MEMO1 [Salmo salar].
NP_956088.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata>actinopterygii Danio rerio protein MEMO1 [Danio rerio].
XP_004077602.1 Memo*-> 394 eukaryota>metazoa>chordata>vertebrata>actinopterygii Oryzias latipes PREDICTED: protein MEMO1 [Oryzias latipes].
XP_005795180.1 Memo*-> 274 eukaryota>metazoa>chordata>vertebrata>actinopterygii Xiphophorus maculatus PREDICTED: protein MEMO1-like isoform X2 [Xiphophorus maculatus].
XP_003441077.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata>actinopterygii Oreochromis niloticus PREDICTED: protein MEMO1-like isoformX1 [Oreochromis niloticus].
XP_003964282.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata>actinopterygii Takifugu rubripes PREDICTED: protein MEMO1-like isoform 1 [Takifugu rubripes].
XP_006638637.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata>actinopterygii Lepisosteus oculatus PREDICTED: protein MEMO1-like isoform X1 [Lepisosteus oculatus].
XP_005795179.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata>actinopterygii Xiphophorus maculatus PREDICTED: protein MEMO1-like isoform X1 [Xiphophorus maculatus].
XP_006882463.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata Elephantulus edwardii PREDICTED: protein MEMO1-like [Elephantulus edwardii].
XP_006879589.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata Elephantulus edwardii PREDICTED: protein MEMO1-like [Elephantulus edwardii].
XP_001105478.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata Macaca mulatta PREDICTED: protein MEMO1-like [Macaca mulatta].
XP_005264409.1 Memo*-> 170 eukaryota>metazoa>chordata>vertebrata Homo sapiens PREDICTED: protein MEMO1 isoform X2 [Homo sapiens].
3BCZ_A Memo*-> 293 eukaryota>metazoa>chordata>vertebrata Homo sapiens Chain A, Crystal Structure Of Memo.
ELR58341.1 Memo*-> 277 eukaryota>metazoa>chordata>vertebrata Bos mutus Protein MEMO1, partial [Bos mutus].
XP_003416108.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata Loxodonta africana PREDICTED: protein MEMO1-like isoform 1 [Loxodonta africana].
XP_005993710.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata Latimeria chalumnae PREDICTED: protein MEMO1-like isoform X1 [Latimeria chalumnae].
NP_001182352.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata Gallus gallus protein MEMO1 [Gallus gallus].
XP_004663387.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata Jaculus jaculus PREDICTED: protein MEMO1-like [Jaculus jaculus].
ERE68550.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata Cricetulus griseus protein MEMO1-like protein [Cricetulus griseus].
XP_006835223.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata Chrysochloris asiatica PREDICTED: protein MEMO1 isoform X1 [Chrysochloris asiatica].
XP_005296291.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata Chrysemys picta bellii PREDICTED: protein MEMO1 isoform X1 [Chrysemys picta bellii].
XP_006094434.1 Memo*-> 362 eukaryota>metazoa>chordata>vertebrata Myotis lucifugus PREDICTED: protein MEMO1 [Myotis lucifugus].
NP_001004925.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata Xenopus (Silurana) tropicalis protein MEMO1 [Xenopus (Silurana) tropicalis].
NP_001267025.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata Pan troglodytes protein MEMO1 [Pan troglodytes].
NP_001025088.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata Rattus norvegicus protein MEMO1 [Rattus norvegicus].
ELK14109.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata Pteropus alecto Protein MEMO1 [Pteropus alecto].
XP_005526937.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata Pseudopodoces humilis PREDICTED: protein MEMO1 isoform X1 [Pseudopodoces humilis].
XP_005679800.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata Capra hircus PREDICTED: protein MEMO1-like isoform X1 [Capra hircus].
XP_005983431.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata Pantholops hodgsonii PREDICTED: protein MEMO1-like [Pantholops hodgsonii].
XP_005492732.1 Memo*-> 337 eukaryota>metazoa>chordata>vertebrata Zonotrichia albicollis PREDICTED: protein MEMO1 [Zonotrichia albicollis].
XP_006270083.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata Alligator mississippiensis PREDICTED: protein MEMO1 [Alligator mississippiensis].
XP_003215986.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata Anolis carolinensis PREDICTED: protein MEMO1-like isoform 1 [Anolis carolinensis].
EAX00471.1 Memo*-> 82 eukaryota>metazoa>chordata>vertebrata Homo sapiens chromosome 2 open reading frame 4, isoform CRA_c [Homo sapiens].
EPQ20132.1 Memo*-> 336 eukaryota>metazoa>chordata>vertebrata Myotis brandtii Protein MEMO1 [Myotis brandtii].
XP_004582943.1 Memo*-> 192 eukaryota>metazoa>chordata>vertebrata Ochotona princeps PREDICTED: protein MEMO1 [Ochotona princeps].
EAX09751.1 Memo*-> 295 eukaryota>metazoa>chordata>vertebrata Homo sapiens hCG401083 [Homo sapiens].
ABB92446.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata Gorilla gorilla rcC2orf4, partial [Gorilla gorilla].
XP_007082555.1 Memo*-> 286 eukaryota>metazoa>chordata>vertebrata Panthera tigris altaica PREDICTED: protein MEMO1 [Panthera tigris altaica].
XP_002812197.2 Memo*-> 240 eukaryota>metazoa>chordata>vertebrata Pongo abelii PREDICTED: protein MEMO1-like, partial [Pongo abelii].
XP_004667368.1 Memo*-> 395 eukaryota>metazoa>chordata>vertebrata Jaculus jaculus PREDICTED: protein MEMO1 [Jaculus jaculus].
NP_001131074.1 Memo*-> 274 eukaryota>metazoa>chordata>vertebrata Homo sapiens protein MEMO1 isoform 2 [Homo sapiens].
XP_004062805.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata Gorilla gorilla gorilla PREDICTED: protein MEMO1-like isoform 1 [Gorilla gorilla gorilla].
XP_003502547.1 Memo*-> 428 eukaryota>metazoa>chordata>vertebrata Cricetulus griseus PREDICTED: protein MEMO1-like [Cricetulus griseus].
ABB92445.1 Memo*-> 295 eukaryota>metazoa>chordata>vertebrata Homo sapiens rcC2orf4, partial [Homo sapiens].
XP_005335133.1 Memo*-> 275 eukaryota>metazoa>chordata>vertebrata Ictidomys tridecemlineatus PREDICTED: protein MEMO1-like [Ictidomys tridecemlineatus].
XP_005506474.1 Memo*-> 292 eukaryota>metazoa>chordata>vertebrata Columba livia PREDICTED: protein MEMO1 [Columba livia].
XP_004627767.1 Memo*-> 281 eukaryota>metazoa>chordata>vertebrata Octodon degus PREDICTED: protein MEMO1-like [Octodon degus].
XP_006990769.1 Memo*-> 281 eukaryota>metazoa>chordata>vertebrata Peromyscus maniculatus bairdii PREDICTED: protein MEMO1 [Peromyscus maniculatus bairdii].
XP_001509250.2 Memo*-> 273 eukaryota>metazoa>chordata>vertebrata Ornithorhynchus anatinus PREDICTED: protein MEMO1-like [Ornithorhynchus anatinus].
XP_003215987.1 Memo*-> 274 eukaryota>metazoa>chordata>vertebrata Anolis carolinensis PREDICTED: protein MEMO1-like isoform 2 [Anolis carolinensis].
XP_005886128.1 Memo*-> 340 eukaryota>metazoa>chordata>vertebrata Myotis brandtii PREDICTED: protein MEMO1 [Myotis brandtii].
XP_005679801.1 Memo*-> 275 eukaryota>metazoa>chordata>vertebrata Capra hircus PREDICTED: protein MEMO1-like isoform X2 [Capra hircus].
XP_003472938.1 Memo*-> 341 eukaryota>metazoa>chordata>vertebrata Cavia porcellus PREDICTED: protein MEMO1 [Cavia porcellus].
BAF83442.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata Homo sapiens unnamed protein product [Homo sapiens].
3BD0_A Memo*-> 293 eukaryota>metazoa>chordata>vertebrata Homo sapiens Chain A, Crystal Structure Of Memo, Form Ii.
XP_006525171.1 Memo*-> 347 eukaryota>metazoa>chordata>vertebrata Mus musculus PREDICTED: protein MEMO1 isoform X1 [Mus musculus].
XP_003757877.1 Memo*-> 299 eukaryota>metazoa>chordata>vertebrata Sarcophilus harrisii PREDICTED: protein MEMO1 [Sarcophilus harrisii].
XP_005296292.1 Memo*-> 274 eukaryota>metazoa>chordata>vertebrata Chrysemys picta bellii PREDICTED: protein MEMO1 isoform X2 [Chrysemys picta bellii].
XP_006835224.1 Memo*-> 274 eukaryota>metazoa>chordata>vertebrata Chrysochloris asiatica PREDICTED: protein MEMO1 isoform X2 [Chrysochloris asiatica].
XP_003416109.1 Memo*-> 274 eukaryota>metazoa>chordata>vertebrata Loxodonta africana PREDICTED: protein MEMO1-like isoform 2 [Loxodonta africana].
XP_005322690.1 Memo*-> 299 eukaryota>metazoa>chordata>vertebrata Ictidomys tridecemlineatus PREDICTED: protein MEMO1 [Ictidomys tridecemlineatus].
EMC85796.1 Memo*-> 287 eukaryota>metazoa>chordata>vertebrata Columba livia Protein MEMO1 [Columba livia].
XP_003204035.1 Memo*-> 290 eukaryota>metazoa>chordata>vertebrata Meleagris gallopavo PREDICTED: protein MEMO1-like [Meleagris gallopavo].
EMP37482.1 Memo*-> 277 eukaryota>metazoa>chordata>vertebrata Chelonia mydas Protein MEMO1, partial [Chelonia mydas].
XP_003827213.1 Memo*-> 300 eukaryota>metazoa>chordata>vertebrata Pan paniscus PREDICTED: protein MEMO1-like [Pan paniscus].
XP_004616171.1 Memo*-> 307 eukaryota>metazoa>chordata>vertebrata Sorex araneus PREDICTED: protein MEMO1 [Sorex araneus].
EHH22023.1 Memo*-> 240 eukaryota>metazoa>chordata>vertebrata Macaca mulatta hypothetical protein EGK_05205, partial [Macaca mulatta].
XP_007058014.1 Memo*-> 301 eukaryota>metazoa>chordata>vertebrata Chelonia mydas PREDICTED: protein MEMO1 [Chelonia mydas].
XP_004322191.1 Memo*-> 242 eukaryota>metazoa>chordata>vertebrata Tursiops truncatus PREDICTED: protein MEMO1-like, partial [Tursiops truncatus].
XP_003787616.1 Memo*-> 324 eukaryota>metazoa>chordata>vertebrata Otolemur garnettii PREDICTED: protein MEMO1 [Otolemur garnettii].
ERE85808.1 Memo*-> 135 eukaryota>metazoa>chordata>vertebrata Cricetulus griseus protein MEMO1-like protein [Cricetulus griseus].
XP_006135278.1 Memo*-> 301 eukaryota>metazoa>chordata>vertebrata Pelodiscus sinensis PREDICTED: protein MEMO1 [Pelodiscus sinensis].
XP_005993711.1 Memo*-> 274 eukaryota>metazoa>chordata>vertebrata Latimeria chalumnae PREDICTED: protein MEMO1-like isoform X2 [Latimeria chalumnae].
XP_003944034.1 Memo*-> 310 eukaryota>metazoa>chordata>vertebrata Saimiri boliviensis boliviensis PREDICTED: protein MEMO1 [Saimiri boliviensis boliviensis].
XP_006525173.1 Memo*-> 223 eukaryota>metazoa>chordata>vertebrata Mus musculus PREDICTED: protein MEMO1 isoform X3 [Mus musculus].
XP_005526938.1 Memo*-> 274 eukaryota>metazoa>chordata>vertebrata Pseudopodoces humilis PREDICTED: protein MEMO1 isoform X2 [Pseudopodoces humilis].
BAE35184.1 Memo*-> 302 eukaryota>metazoa>chordata>vertebrata Mus musculus unnamed protein product [Mus musculus].
XP_004029126.1 Memo*-> 330 eukaryota>metazoa>chordata>vertebrata Gorilla gorilla gorilla PREDICTED: protein MEMO1 [Gorilla gorilla gorilla].
AAH70046.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata Homo sapiens MEMO1 protein [Homo sapiens].
XP_006024571.1 Memo*-> 294 eukaryota>metazoa>chordata>vertebrata Alligator sinensis PREDICTED: protein MEMO1 [Alligator sinensis].
XP_005146116.1 Memo*-> 278 eukaryota>metazoa>chordata>vertebrata Melopsittacus undulatus PREDICTED: protein MEMO1 [Melopsittacus undulatus].
XP_005368029.1 Memo*-> 286 eukaryota>metazoa>chordata>vertebrata Microtus ochrogaster PREDICTED: protein MEMO1 [Microtus ochrogaster].
NP_001069863.1 Memo*-> 285 eukaryota>metazoa>chordata>vertebrata Bos taurus protein MEMO1 [Bos taurus].
BAG59632.1 Memo*-> 274 eukaryota>metazoa>chordata>vertebrata Homo sapiens unnamed protein product [Homo sapiens].
XP_006731688.1 Memo*-> 231 eukaryota>metazoa>chordata>vertebrata Leptonychotes weddellii PREDICTED: protein MEMO1 [Leptonychotes weddellii].
XP_005238694.1 Memo*-> 336 eukaryota>metazoa>chordata>vertebrata Falco peregrinus PREDICTED: protein MEMO1 [Falco peregrinus].
XP_005029766.1 Memo*-> 303 eukaryota>metazoa>chordata>vertebrata Anas platyrhynchos PREDICTED: protein MEMO1 [Anas platyrhynchos].
XP_006168599.1 Memo*-> 389 eukaryota>metazoa>chordata>vertebrata Tupaia chinensis PREDICTED: protein MEMO1-like, partial [Tupaia chinensis].
XP_004886380.1 Memo*-> 384 eukaryota>metazoa>chordata>vertebrata Heterocephalus glaber PREDICTED: protein MEMO1 [Heterocephalus glaber].
NP_001085839.1 Memo*-> 297 eukaryota>metazoa>chordata>vertebrata Xenopus laevis protein MEMO1 [Xenopus laevis].
CBY22438.1 Memo*-> 176 eukaryota>metazoa>chordata Oikopleura dioica unnamed protein product [Oikopleura dioica].
CBY22443.1 Memo*-> 113 eukaryota>metazoa>chordata Oikopleura dioica unnamed protein product [Oikopleura dioica].
XP_002131141.1 Memo*-> 296 eukaryota>metazoa>chordata Ciona intestinalis PREDICTED: protein MEMO1 [Ciona intestinalis].
CBY36133.1 Memo*-> 292 eukaryota>metazoa>chordata Oikopleura dioica unnamed protein product [Oikopleura dioica].
XP_002613570.1 Memo*-> 294 eukaryota>metazoa>chordata Branchiostoma floridae hypothetical protein BRAFLDRAFT_114006 [Branchiostoma floridae].
ESN93520.1 Memo*-> 304 eukaryota>metazoa>annelida Helobdella robusta hypothetical protein HELRODRAFT_103432 [Helobdella robusta].
ELT96731.1 Memo*-> 297 eukaryota>metazoa>annelida Capitella teleta hypothetical protein CAPTEDRAFT_154277 [Capitella teleta].
ELT96159.1 Memo*-> 156 eukaryota>metazoa>annelida Capitella teleta hypothetical protein CAPTEDRAFT_96193, partial [Capitella teleta].
XP_003385587.1 Memo*-> 299 eukaryota>metazoa Amphimedon queenslandica PREDICTED: protein MEMO1-like [Amphimedon queenslandica].
AAP06041.1 Memo*-> 298 eukaryota>metazoa Schistosoma japonicum similar to GenBank Accession Number BC018733 CGI-27 protein in Homo sapiens [Schistosoma japonicum].
XP_002580615.1 Memo*-> 145 eukaryota>metazoa Schistosoma mansoni hypothetical protein [Schistosoma mansoni].
GAA53777.1 Memo*-> 166 eukaryota>metazoa Clonorchis sinensis hypothetical protein CLF_111104 [Clonorchis sinensis].
CCD75191.1 Memo*-> 215 eukaryota>metazoa Schistosoma mansoni hypothetical protein Smp_175570 [Schistosoma mansoni].
XP_003744935.1 Memo*-> 300 eukaryota>metazoa Metaseiulus occidentalis PREDICTED: protein MEMO1-like [Metaseiulus occidentalis].
AAW25809.1 Memo*-> 304 eukaryota>metazoa Schistosoma japonicum SJCHGC02434 protein [Schistosoma japonicum].
XP_002580611.1 Memo*-> 224 eukaryota>metazoa Schistosoma mansoni hypothetical protein [Schistosoma mansoni].
CDJ07803.1 Memo*-> 272 eukaryota>metazoa Hymenolepis microstoma protein memo1 [Hymenolepis microstoma].
EUB64807.1 Memo*-> 360 eukaryota>metazoa Echinococcus granulosus hypothetical protein EGR_00076 [Echinococcus granulosus].
XP_002580612.1 Memo*-> 225 eukaryota>metazoa Schistosoma mansoni hypothetical protein [Schistosoma mansoni].
GAA48391.1 Memo*-> 256 eukaryota>metazoa Clonorchis sinensis hypothetical protein CLF_101548 [Clonorchis sinensis].
CDJ20874.1 Memo*-> 295 eukaryota>metazoa Echinococcus granulosus protein memo1 [Echinococcus granulosus].
CCD75189.1 Memo*-> 303 eukaryota>metazoa Schistosoma mansoni hypothetical protein Smp_097240.1 [Schistosoma mansoni].
CDJ16366.1 Memo*-> 344 eukaryota>metazoa Echinococcus granulosus protein memo1 [Echinococcus granulosus].
CCD75190.1 Memo*-> 304 eukaryota>metazoa Schistosoma mansoni hypothetical protein Smp_097240.2 [Schistosoma mansoni].
EUB63402.1 Memo*-> 293 eukaryota>metazoa Echinococcus granulosus hypothetical protein EGR_01893 [Echinococcus granulosus].
CCD75188.1 Memo*-> 240 eukaryota>metazoa Schistosoma mansoni hypothetical protein Smp_097240.4 [Schistosoma mansoni].
XP_002403743.1 Memo*-> 297 eukaryota>metazoa Ixodes scapularis protein MEMO1, putative [Ixodes scapularis].
XP_002678326.1 Memo*-> 309 eukaryota>heterolobosea Naegleria gruberi strain NEG-M predicted protein [Naegleria gruberi].
XP_005761069.1 Memo*-> 195 eukaryota>haptophyceae Emiliania huxleyi CCMP1516 hypothetical protein EMIHUDRAFT_217382 [Emiliania huxleyi CCMP1516].
XP_005784319.1 Memo*-> 114 eukaryota>haptophyceae Emiliania huxleyi CCMP1516 hypothetical protein EMIHUDRAFT_49880, partial [Emiliania huxleyi CCMP1516].
ESA24282.1 Memo*-> 96 eukaryota>fungi>glomeromycota Rhizophagus irregularis DAOM 181602 hypothetical protein GLOINDRAFT_56512, partial [Rhizophagus irregularis DAOM 181602].
EGF84164.1 Memo*-> 299 eukaryota>fungi>chytridiomycota Batrachochytrium dendrobatidis JAM81 hypothetical protein BATDEDRAFT_18471 [Batrachochytrium dendrobatidis JAM81].
XP_006675180.1 Memo*-> 299 eukaryota>fungi>chytridiomycota Batrachochytrium dendrobatidis JAM81 hypothetical protein BATDEDRAFT_18471 [Batrachochytrium dendrobatidis JAM81].
EPQ27526.1 Memo*-> 350 eukaryota>fungi>basidiomycota Pseudozyma flocculosa PF-1 hypothetical protein PFL1_05064 [Pseudozyma flocculosa PF-1].
XP_003038590.1 Memo*-> 317 eukaryota>fungi>basidiomycota Schizophyllum commune H4-8 hypothetical protein SCHCODRAFT_47866, partial [Schizophyllum commune H4-8].
EGO24502.1 Memo*-> 348 eukaryota>fungi>basidiomycota Serpula lacrymans var. lacrymans S7.9 hypothetical protein SERLADRAFT_467923 [Serpula lacrymans var. lacrymans S7.9].
ETS62114.1 Memo*-> 347 eukaryota>fungi>basidiomycota Pseudozyma aphidis DSM 70725 hypothetical protein PaG_03674 [Pseudozyma aphidis DSM 70725].
XP_006957696.1 Memo*-> 318 eukaryota>fungi>basidiomycota Wallemia sebi CBS 633.66 UPF0103-domain-containing protein [Wallemia sebi CBS 633.66].
GAC76055.1 Memo*-> 347 eukaryota>fungi>basidiomycota Pseudozyma antarctica T-34 predicted dioxygenase [Pseudozyma antarctica T-34].
CCF52544.1 Memo*-> 353 eukaryota>fungi>basidiomycota Ustilago hordei uncharacterized protein UHOR_04654 [Ustilago hordei].
AFR95390.1 Memo*-> 346 eukaryota>fungi>basidiomycota Cryptococcus neoformans var. grubii H99 hypothetical protein CNAG_02444 [Cryptococcus neoformans var. grubii H99].
CCU99367.1 Memo*-> 178 eukaryota>fungi>basidiomycota Malassezia sympodialis ATCC 42132 unnamed protein product [Malassezia sympodialis ATCC 42132].
XP_759104.1 Memo*-> 346 eukaryota>fungi>basidiomycota Ustilago maydis 521 hypothetical protein UM02957.1 [Ustilago maydis 521].
XP_570702.1 Memo*-> 346 eukaryota>fungi>basidiomycota Cryptococcus neoformans var. neoformans JEC21 hypothetical protein [Cryptococcus neoformans var. neoformans JEC21].
XP_003194132.1 Memo*-> 346 eukaryota>fungi>basidiomycota Cryptococcus gattii WM276 hypothetical protein CGB_E1360W [Cryptococcus gattii WM276].
GAC97542.1 Memo*-> 345 eukaryota>fungi>basidiomycota Pseudozyma hubeiensis SY62 protein tag-253 [Pseudozyma hubeiensis SY62].
ESK87906.1 Memo*-> 305 eukaryota>fungi>basidiomycota Moniliophthora roreri MCA 2997 hypothetical protein Moror_15273 [Moniliophthora roreri MCA 2997].
XP_002912116.1 Memo*-> 321 eukaryota>fungi>basidiomycota Coprinopsis cinerea okayama7#130 hypothetical protein CC1G_13648 [Coprinopsis cinerea okayama7#130].
XP_003336578.2 Memo*-> 293 eukaryota>fungi>basidiomycota Puccinia graminis f. sp. tritici CRL 75-36-700-3 hypothetical protein PGTG_17889 [Puccinia graminis f. sp. tritici CRL 75-36-700-3].
EPQ60778.1 Memo*-> 321 eukaryota>fungi>basidiomycota Gloeophyllum trabeum ATCC 11539 UPF0103-domain-containing protein, partial [Gloeophyllum trabeum ATCC 11539].
CBQ73357.1 Memo*-> 344 eukaryota>fungi>basidiomycota Sporisorium reilianum SRZ2 conserved hypothetical protein [Sporisorium reilianum SRZ2].
EST05245.1 Memo*-> 340 eukaryota>fungi>basidiomycota Pseudozyma sp. GHG001 hypothetical protein PSEUBRA_SCAF6g00809 [Pseudozyma sp. GHG001].
GAA93461.1 Memo*-> 339 eukaryota>fungi>basidiomycota Mixia osmundae IAM 14324 hypothetical protein E5Q_00102 [Mixia osmundae IAM 14324].
EMS21617.1 Memo*-> 336 eukaryota>fungi>basidiomycota Rhodosporidium toruloides NP11 Memo-related protein [Rhodosporidium toruloides NP11].
EGG02227.1 Memo*-> 268 eukaryota>fungi>basidiomycota Melampsora larici-populina 98AG31 hypothetical protein MELLADRAFT_38671 [Melampsora larici-populina 98AG31].
XP_003330988.1 Memo*-> 335 eukaryota>fungi>basidiomycota Puccinia graminis f. sp. tritici CRL 75-36-700-3 hypothetical protein PGTG_12951 [Puccinia graminis f. sp. tritici CRL 75-36-700-3].
EJD03938.1 Memo*-> 391 eukaryota>fungi>basidiomycota Fomitiporia mediterranea MF3/22 UPF0103-domain-containing protein [Fomitiporia mediterranea MF3/22].
EIN13698.1 Memo*-> 333 eukaryota>fungi>basidiomycota Punctularia strigosozonata HHB-11173 SS5 UPF0103-domain-containing protein [Punctularia strigosozonata HHB-11173 SS5].
XP_007002630.1 Memo*-> 304 eukaryota>fungi>basidiomycota Tremella mesenterica DSM 1558 hypothetical protein TREMEDRAFT_56524, partial [Tremella mesenterica DSM 1558].
EKV52022.1 Memo*-> 333 eukaryota>fungi>basidiomycota Agaricus bisporus var. bisporus H97 hypothetical protein AGABI2DRAFT_239501 [Agaricus bisporus var. bisporus H97].
CCA69103.1 Memo*-> 323 eukaryota>fungi>basidiomycota Piriformospora indica DSM 11827 hypothetical protein PIIN_03003 [Piriformospora indica DSM 11827].
XP_006454986.1 Memo*-> 333 eukaryota>fungi>basidiomycota Agaricus bisporus var. bisporus H97 hypothetical protein AGABI2DRAFT_239501 [Agaricus bisporus var. bisporus H97].
EKM61006.1 Memo*-> 333 eukaryota>fungi>basidiomycota Phanerochaete carnosa HHB-10118-sp hypothetical protein PHACADRAFT_180158 [Phanerochaete carnosa HHB-10118-sp].
EIM92434.1 Memo*-> 331 eukaryota>fungi>basidiomycota Stereum hirsutum FP-91666 SS1 UPF0103-domain-containing protein [Stereum hirsutum FP-91666 SS1].
CCO27328.1 Memo*-> 329 eukaryota>fungi>basidiomycota Rhizoctonia solani AG-1 IB hypothetical protein BN14_01366 [Rhizoctonia solani AG-1 IB].
XP_001732105.1 Memo*-> 200 eukaryota>fungi>basidiomycota Malassezia globosa CBS 7966 hypothetical protein MGL_0698 [Malassezia globosa CBS 7966].
EUC65343.1 Memo*-> 329 eukaryota>fungi>basidiomycota Rhizoctonia solani AG-3 Rhs1AP AmmeMemoRadiSam system protein B [Rhizoctonia solani AG-3 Rhs1AP].
EJU05319.1 Memo*-> 327 eukaryota>fungi>basidiomycota Dacryopinax sp. DJM-731 SS1 UPF0103-domain-containing protein [Dacryopinax sp. DJM-731 SS1].
EJD55685.1 Memo*-> 305 eukaryota>fungi>basidiomycota Auricularia delicata TFB-10046 SS5 UPF0103-domain-containing protein [Auricularia delicata TFB-10046 SS5].
EGN98912.1 Memo*-> 327 eukaryota>fungi>basidiomycota Serpula lacrymans var. lacrymans S7.3 hypothetical protein SERLA73DRAFT_122776 [Serpula lacrymans var. lacrymans S7.3].
EPT04285.1 Memo*-> 324 eukaryota>fungi>basidiomycota Fomitopsis pinicola FP-58527 SS1 hypothetical protein FOMPIDRAFT_1157356 [Fomitopsis pinicola FP-58527 SS1].
CCM01951.1 Memo*-> 326 eukaryota>fungi>basidiomycota Fibroporia radiculosa predicted protein [Fibroporia radiculosa].
EOQ98869.1 Memo*-> 317 eukaryota>fungi>basidiomycota Wallemia ichthyophaga EXF-994 Protein MEMO1 [Wallemia ichthyophaga EXF-994].
EGF97679.1 Memo*-> 144 eukaryota>fungi>basidiomycota Melampsora larici-populina 98AG31 hypothetical protein MELLADRAFT_41191 [Melampsora larici-populina 98AG31].
EJF66656.1 Memo*-> 326 eukaryota>fungi>basidiomycota Dichomitus squalens LYAD-421 SS1 hypothetical protein DICSQDRAFT_95267 [Dichomitus squalens LYAD-421 SS1].
EGG06613.1 Memo*-> 325 eukaryota>fungi>basidiomycota Melampsora larici-populina 98AG31 hypothetical protein MELLADRAFT_48375 [Melampsora larici-populina 98AG31].
EIW64712.1 Memo*-> 325 eukaryota>fungi>basidiomycota Trametes versicolor FP-101664 SS1 UPF0103-domain-containing protein [Trametes versicolor FP-101664 SS1].
XP_001536875.1 Memo*-> 137 eukaryota>fungi>ascomycota Ajellomyces capsulatus NAm1 predicted protein [Ajellomyces capsulatus NAm1].
EFQ30830.1 Memo*-> 325 eukaryota>fungi>ascomycota Colletotrichum graminicola M1.001 memo-like protein [Colletotrichum graminicola M1.001].
EWG36678.1 Memo*-> 324 eukaryota>fungi>ascomycota Fusarium verticillioides 7600 hypothetical protein FVEG_00595 [Fusarium verticillioides 7600].
EXK48979.1 Memo*-> 324 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. melonis 26406 hypothetical protein FOMG_01691 [Fusarium oxysporum f. sp. melonis 26406].
XP_006685401.1 Memo*-> 326 eukaryota>fungi>ascomycota Candida tenuis ATCC 10573 hypothetical protein CANTEDRAFT_120277 [Candida tenuis ATCC 10573].
ENH61411.1 Memo*-> 324 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. cubense race 1 Protein MEMO1 [Fusarium oxysporum f. sp. cubense race 1].
EXK96043.1 Memo*-> 324 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. raphani 54005 hypothetical protein FOQG_03227 [Fusarium oxysporum f. sp. raphani 54005].
EKG15436.1 Memo*-> 327 eukaryota>fungi>ascomycota Macrophomina phaseolina MS6 UPF0103/Mediator of ErbB2-driven cell motility (Memo-related) [Macrophomina phaseolina MS6].
CCT62764.1 Memo*-> 324 eukaryota>fungi>ascomycota Fusarium fujikuroi IMI 58289 related to protein tag-253 [Fusarium fujikuroi IMI 58289].
EFW15827.1 Memo*-> 274 eukaryota>fungi>ascomycota Coccidioides posadasii str. Silveira hypothetical protein CPSG_07454 [Coccidioides posadasii str. Silveira].
XP_003053739.1 Memo*-> 324 eukaryota>fungi>ascomycota Nectria haematococca mpVI 77-13-4 hypothetical protein NECHADRAFT_98907 [Nectria haematococca mpVI 77-13-4].
ELR03534.1 Memo*-> 327 eukaryota>fungi>ascomycota Pseudogymnoascus destructans 20631-21 hypothetical protein GMDG_01285 [Pseudogymnoascus destructans 20631-21].
EXA52063.1 Memo*-> 324 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. pisi HDV247 hypothetical protein FOVG_00505 [Fusarium oxysporum f. sp. pisi HDV247].
CCE45027.1 Memo*-> 328 eukaryota>fungi>ascomycota Candida parapsilosis hypothetical protein CPAR2_700310 [Candida parapsilosis].
XP_003870861.1 Memo*-> 328 eukaryota>fungi>ascomycota Candida orthopsilosis Co 90-125 hypothetical protein CORT_0G00430 [Candida orthopsilosis Co 90-125].
XP_001487111.1 Memo*-> 328 eukaryota>fungi>ascomycota Meyerozyma guilliermondii ATCC 6260 hypothetical protein PGUG_00488 [Meyerozyma guilliermondii ATCC 6260].
XP_002837648.1 Memo*-> 329 eukaryota>fungi>ascomycota Tuber melanosporum Mel28 hypothetical protein [Tuber melanosporum Mel28].
EWY93014.1 Memo*-> 324 eukaryota>fungi>ascomycota Fusarium oxysporum FOSC 3-a hypothetical protein FOYG_06381 [Fusarium oxysporum FOSC 3-a].
XP_006965795.1 Memo*-> 323 eukaryota>fungi>ascomycota Trichoderma reesei QM6a predicted protein [Trichoderma reesei QM6a].
XP_003002622.1 Memo*-> 329 eukaryota>fungi>ascomycota Verticillium alfalfae VaMs.102 MEMO1 [Verticillium alfalfae VaMs.102].
XP_003646615.1 Memo*-> 329 eukaryota>fungi>ascomycota Eremothecium cymbalariae DBVPG#7215 hypothetical protein Ecym_4787 [Eremothecium cymbalariae DBVPG#7215].
EHK39973.1 Memo*-> 323 eukaryota>fungi>ascomycota Trichoderma atroviride IMI 206040 hypothetical protein TRIATDRAFT_152882 [Trichoderma atroviride IMI 206040].
AEY99143.1 Memo*-> 330 eukaryota>fungi>ascomycota Ashbya gossypii FDAG1 FAGR321Wp [Ashbya gossypii FDAG1].
EKD17169.1 Memo*-> 330 eukaryota>fungi>ascomycota Marssonina brunnea f. sp. 'multigermtubi' MB_m1 DUF52 domain-containing protein [Marssonina brunnea f. sp. 'multigermtubi' MB_m1].
EGX54186.1 Memo*-> 330 eukaryota>fungi>ascomycota Arthrobotrys oligospora ATCC 24927 hypothetical protein AOL_s00004g219 [Arthrobotrys oligospora ATCC 24927].
EME49005.1 Memo*-> 276 eukaryota>fungi>ascomycota Dothistroma septosporum NZE10 hypothetical protein DOTSEDRAFT_67898 [Dothistroma septosporum NZE10].
AGO11998.1 Memo*-> 330 eukaryota>fungi>ascomycota Saccharomycetaceae sp. 'Ashbya aceri' AaceriAGR321Wp [Saccharomycetaceae sp. 'Ashbya aceri'].
NP_986987.2 Memo*-> 330 eukaryota>fungi>ascomycota Ashbya gossypii ATCC 10895 AGR321Wp [Ashbya gossypii ATCC 10895].
EFY93857.1 Memo*-> 323 eukaryota>fungi>ascomycota Metarhizium acridum CQMa 102 DUF52 domain-containing protein [Metarhizium acridum CQMa 102].
EWZ51681.1 Memo*-> 331 eukaryota>fungi>ascomycota Fusarium oxysporum Fo47 hypothetical protein FOZG_01679 [Fusarium oxysporum Fo47].
XP_001226108.1 Memo*-> 298 eukaryota>fungi>ascomycota Chaetomium globosum CBS 148.51 hypothetical protein CHGG_10841 [Chaetomium globosum CBS 148.51].
EWZ87281.1 Memo*-> 331 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. lycopersici MN25 hypothetical protein FOWG_10616 [Fusarium oxysporum f. sp. lycopersici MN25].
EXL89521.1 Memo*-> 331 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. conglutinans race 2 54008 hypothetical protein FOPG_00185 [Fusarium oxysporum f. sp. conglutinans race 2 54008].
EQL00121.1 Memo*-> 331 eukaryota>fungi>ascomycota Ophiocordyceps sinensis CO18 DUF52 domain-containing protein [Ophiocordyceps sinensis CO18].
XP_003015901.1 Memo*-> 272 eukaryota>fungi>ascomycota Arthroderma benhamiae CBS 112371 hypothetical protein ARB_06213 [Arthroderma benhamiae CBS 112371].
EXM12048.1 Memo*-> 331 eukaryota>fungi>ascomycota Fusarium oxysporum f. sp. cubense tropical race 4 54006 hypothetical protein FOIG_01470 [Fusarium oxysporum f. sp. cubense tropical race 4 54006].
CCD51127.1 Memo*-> 331 eukaryota>fungi>ascomycota Botryotinia fuckeliana T4 similar to DUF52 domain protein [Botryotinia fuckeliana T4].
XP_003676128.1 Memo*-> 331 eukaryota>fungi>ascomycota Naumovozyma castellii CBS 4309 hypothetical protein NCAS_0D01850 [Naumovozyma castellii CBS 4309].
XP_001645243.1 Memo*-> 331 eukaryota>fungi>ascomycota Vanderwaltozyma polyspora DSM 70294 hypothetical protein Kpol_1060p41 [Vanderwaltozyma polyspora DSM 70294].
XP_445136.1 Memo*-> 332 eukaryota>fungi>ascomycota Candida glabrata CBS 138 hypothetical protein [Candida glabrata CBS 138].
EMG49964.1 Memo*-> 332 eukaryota>fungi>ascomycota Candida maltosa Xu316 hypothetical protein G210_5044 [Candida maltosa Xu316].
XP_003838155.1 Memo*-> 332 eukaryota>fungi>ascomycota Leptosphaeria maculans JN3 similar to DUF52 domain protein [Leptosphaeria maculans JN3].
EPE27394.1 Memo*-> 332 eukaryota>fungi>ascomycota Glarea lozoyensis ATCC 20868 hypothetical protein GLAREA_04185 [Glarea lozoyensis ATCC 20868].
XP_003681928.1 Memo*-> 332 eukaryota>fungi>ascomycota Torulaspora delbrueckii hypothetical protein TDEL_0E04740 [Torulaspora delbrueckii].
CDF91605.1 Memo*-> 332 eukaryota>fungi>ascomycota Zygosaccharomyces bailii CLIB 213 ZYBA0S12-02784g1_1 [Zygosaccharomyces bailii CLIB 213].
EJT74234.1 Memo*-> 332 eukaryota>fungi>ascomycota Gaeumannomyces graminis var. tritici R3-111a-1 hypothetical protein GGTG_08077 [Gaeumannomyces graminis var. tritici R3-111a-1].
EON62492.1 Memo*-> 332 eukaryota>fungi>ascomycota Coniosporium apollinis CBS 100218 hypothetical protein W97_01715 [Coniosporium apollinis CBS 100218].
CCE35206.1 Memo*-> 323 eukaryota>fungi>ascomycota Claviceps purpurea 20.1 uncharacterized protein CPUR_02137 [Claviceps purpurea 20.1].
EOA81722.1 Memo*-> 333 eukaryota>fungi>ascomycota Setosphaeria turcica Et28A hypothetical protein SETTUDRAFT_166097 [Setosphaeria turcica Et28A].
EMD89618.1 Memo*-> 333 eukaryota>fungi>ascomycota Bipolaris maydis C5 hypothetical protein COCHEDRAFT_1194970 [Bipolaris maydis C5].
EMD65891.1 Memo*-> 333 eukaryota>fungi>ascomycota Bipolaris sorokiniana ND90Pr hypothetical protein COCSADRAFT_87269 [Bipolaris sorokiniana ND90Pr].
ESU06206.1 Memo*-> 323 eukaryota>fungi>ascomycota Fusarium graminearum PH-1 hypothetical protein FGSG_00949 [Fusarium graminearum PH-1].
EUC30260.1 Memo*-> 333 eukaryota>fungi>ascomycota Bipolaris zeicola 26-R-13 hypothetical protein COCCADRAFT_104364 [Bipolaris zeicola 26-R-13].
EUC42834.1 Memo*-> 333 eukaryota>fungi>ascomycota Bipolaris oryzae ATCC 44560 hypothetical protein COCMIDRAFT_7623 [Bipolaris oryzae ATCC 44560].
EUN29615.1 Memo*-> 333 eukaryota>fungi>ascomycota Bipolaris victoriae FI3 hypothetical protein COCVIDRAFT_24396 [Bipolaris victoriae FI3].
XP_003299128.1 Memo*-> 333 eukaryota>fungi>ascomycota Pyrenophora teres f. teres 0-1 hypothetical protein PTT_10063 [Pyrenophora teres f. teres 0-1].
EHK19153.1 Memo*-> 323 eukaryota>fungi>ascomycota Trichoderma virens Gv29-8 hypothetical protein TRIVIDRAFT_69842 [Trichoderma virens Gv29-8].
XP_002615246.1 Memo*-> 304 eukaryota>fungi>ascomycota Clavispora lusitaniae ATCC 42720 hypothetical protein CLUG_04128 [Clavispora lusitaniae ATCC 42720].
CDH17288.1 Memo*-> 334 eukaryota>fungi>ascomycota Zygosaccharomyces bailii ISA1307 probable MEMO1 family protein YJR008W [Zygosaccharomyces bailii ISA1307].
CCK72993.1 Memo*-> 334 eukaryota>fungi>ascomycota Kazachstania naganishii CBS 8797 hypothetical protein KNAG_0M01400 [Kazachstania naganishii CBS 8797].
EFZ03535.1 Memo*-> 323 eukaryota>fungi>ascomycota Metarhizium anisopliae ARSEF 23 hypothetical protein MAA_00609 [Metarhizium anisopliae ARSEF 23].
ESZ97239.1 Memo*-> 334 eukaryota>fungi>ascomycota Sclerotinia borealis F-4157 hypothetical protein SBOR_2362 [Sclerotinia borealis F-4157].
EPS42192.1 Memo*-> 334 eukaryota>fungi>ascomycota Dactylellina haptotyla CBS 200.50 hypothetical protein H072_3822 [Dactylellina haptotyla CBS 200.50].
XP_715011.1 Memo*-> 335 eukaryota>fungi>ascomycota Candida albicans SC5314 hypothetical protein CaO19.7210 [Candida albicans SC5314].
XP_004179109.1 Memo*-> 335 eukaryota>fungi>ascomycota Tetrapisispora blattae CBS 6284 hypothetical protein TBLA_0B07740 [Tetrapisispora blattae CBS 6284].
XP_001586018.1 Memo*-> 335 eukaryota>fungi>ascomycota Sclerotinia sclerotiorum 1980 UF-70 hypothetical protein SS1G_13111 [Sclerotinia sclerotiorum 1980 UF-70].
XP_001212833.1 Memo*-> 455 eukaryota>fungi>ascomycota Aspergillus terreus NIH2624 conserved hypothetical protein [Aspergillus terreus NIH2624].
XP_002549382.1 Memo*-> 335 eukaryota>fungi>ascomycota Candida tropicalis MYA-3404 conserved hypothetical protein [Candida tropicalis MYA-3404].
XP_002417940.1 Memo*-> 335 eukaryota>fungi>ascomycota Candida dubliniensis CD36 conserved hypothetical protein [Candida dubliniensis CD36].
XP_001905380.1 Memo*-> 335 eukaryota>fungi>ascomycota Podospora anserina S mat+ hypothetical protein [Podospora anserina S mat+].
XP_003665408.1 Memo*-> 335 eukaryota>fungi>ascomycota Myceliophthora thermophila ATCC 42464 hypothetical protein MYCTH_2309073 [Myceliophthora thermophila ATCC 42464].
XP_003669200.1 Memo*-> 335 eukaryota>fungi>ascomycota Naumovozyma dairenensis CBS 421 hypothetical protein NDAI_0C02970 [Naumovozyma dairenensis CBS 421].
XP_461417.2 Memo*-> 335 eukaryota>fungi>ascomycota Debaryomyces hansenii CBS767 DEHA2F24794p [Debaryomyces hansenii CBS767].
EMC94428.1 Memo*-> 336 eukaryota>fungi>ascomycota Baudoinia compniacensis UAMH 10762 hypothetical protein BAUCODRAFT_149584 [Baudoinia compniacensis UAMH 10762].
EMF17808.1 Memo*-> 336 eukaryota>fungi>ascomycota Sphaerulina musiva SO2202 UPF0103-domain-containing protein [Sphaerulina musiva SO2202].
EFX01882.1 Memo*-> 336 eukaryota>fungi>ascomycota Grosmannia clavigera kw1407 duf52 domain containing protein [Grosmannia clavigera kw1407].
EPE04674.1 Memo*-> 336 eukaryota>fungi>ascomycota Ophiostoma piceae UAMH 11346 hypothetical protein F503_06223 [Ophiostoma piceae UAMH 11346].
XP_002551877.1 Memo*-> 322 eukaryota>fungi>ascomycota Lachancea thermotolerans CBS 6340 KLTH0B01980p [Lachancea thermotolerans].
CBK33739.1 Memo*-> 336 eukaryota>fungi>ascomycota Saccharomyces cerevisiae EC1118 EC1118_1J11_2674p [Saccharomyces cerevisiae EC1118].
EME88402.1 Memo*-> 336 eukaryota>fungi>ascomycota Pseudocercospora fijiensis CIRAD86 hypothetical protein MYCFIDRAFT_86111 [Pseudocercospora fijiensis CIRAD86].
CCF39262.1 Memo*-> 322 eukaryota>fungi>ascomycota Colletotrichum higginsianum memo-like protein, partial [Colletotrichum higginsianum].
XP_006695172.1 Memo*-> 337 eukaryota>fungi>ascomycota Chaetomium thermophilum var. thermophilum DSM 1495 hypothetical protein CTHT_0048080 [Chaetomium thermophilum var. thermophilum DSM 1495].
ELA28918.1 Memo*-> 296 eukaryota>fungi>ascomycota Colletotrichum gloeosporioides Nara gc5 duf52 domain protein [Colletotrichum gloeosporioides Nara gc5].
XP_003719747.1 Memo*-> 338 eukaryota>fungi>ascomycota Magnaporthe oryzae 70-15 hypothetical protein MGG_04091 [Magnaporthe oryzae 70-15].
EDN63335.1 Memo*-> 338 eukaryota>fungi>ascomycota Saccharomyces cerevisiae YJM789 conserved protein [Saccharomyces cerevisiae YJM789].
NP_012541.1 Memo*-> 338 eukaryota>fungi>ascomycota Saccharomyces cerevisiae S288c Mho1p [Saccharomyces cerevisiae S288c].
BAH03725.1 Memo*-> 338 eukaryota>fungi>ascomycota Saccharomyces pastorianus hypothetical protein [Saccharomyces pastorianus].
EJT44665.1 Memo*-> 338 eukaryota>fungi>ascomycota Saccharomyces kudriavzevii IFO 1802 YJR008W-like protein [Saccharomyces kudriavzevii IFO 1802].
EHN01681.1 Memo*-> 338 eukaryota>fungi>ascomycota Saccharomyces cerevisiae x Saccharomyces kudriavzevii VIN7 YJR008W-like protein [Saccharomyces cerevisiae x Saccharomyces kudriavzevii VIN7].
EHN06331.1 Memo*-> 338 eukaryota>fungi>ascomycota Saccharomyces cerevisiae x Saccharomyces kudriavzevii VIN7 YJR008W-like protein [Saccharomyces cerevisiae x Saccharomyces kudriavzevii VIN7].
XP_003852838.1 Memo*-> 338 eukaryota>fungi>ascomycota Zymoseptoria tritici IPO323 hypothetical protein MYCGRDRAFT_70695 [Zymoseptoria tritici IPO323].
BAH03719.1 Memo*-> 338 eukaryota>fungi>ascomycota Saccharomyces pastorianus hypothetical protein [Saccharomyces pastorianus].
EGA61685.1 Memo*-> 338 eukaryota>fungi>ascomycota Saccharomyces cerevisiae FostersO YJR008W-like protein [Saccharomyces cerevisiae FostersO].
XP_451515.1 Memo*-> 321 eukaryota>fungi>ascomycota Kluyveromyces lactis NRRL Y-1140 hypothetical protein [Kluyveromyces lactis NRRL Y-1140].
EMR67136.1 Memo*-> 305 eukaryota>fungi>ascomycota Eutypa lata UCREL1 putative duf52 domain-containing protein [Eutypa lata UCREL1].
XP_001791623.1 Memo*-> 340 eukaryota>fungi>ascomycota Phaeosphaeria nodorum SN15 hypothetical protein SNOG_00959 [Phaeosphaeria nodorum SN15].
XP_002620196.1 Memo*-> 340 eukaryota>fungi>ascomycota Ajellomyces dermatitidis SLH14081 DUF52 domain-containing protein [Ajellomyces dermatitidis SLH14081].
XP_003683980.1 Memo*-> 341 eukaryota>fungi>ascomycota Tetrapisispora phaffii CBS 4417 hypothetical protein TPHA_0A04710 [Tetrapisispora phaffii CBS 4417].
XP_003654128.1 Memo*-> 341 eukaryota>fungi>ascomycota Thielavia terrestris NRRL 8126 hypothetical protein THITE_2116866 [Thielavia terrestris NRRL 8126].
EGW32653.1 Memo*-> 341 eukaryota>fungi>ascomycota Spathaspora passalidarum NRRL Y-27907 hypothetical protein SPAPADRAFT_61718 [Spathaspora passalidarum NRRL Y-27907].
XP_003345100.1 Memo*-> 343 eukaryota>fungi>ascomycota Sordaria macrospora k-hell hypothetical protein SMAC_07390 [Sordaria macrospora k-hell].
EOD46707.1 Memo*-> 256 eukaryota>fungi>ascomycota Neofusicoccum parvum UCRNP2 putative duf52 domain protein [Neofusicoccum parvum UCRNP2].
EGY15666.1 Memo*-> 343 eukaryota>fungi>ascomycota Verticillium dahliae VdLs.17 MEMO1 protein [Verticillium dahliae VdLs.17].
ENH83956.1 Memo*-> 321 eukaryota>fungi>ascomycota Colletotrichum orbiculare MAFF 240422 duf52 domain protein [Colletotrichum orbiculare MAFF 240422].
XP_004195606.1 Memo*-> 344 eukaryota>fungi>ascomycota Millerozyma farinosa CBS 7064 Piso0_005007 [Millerozyma farinosa CBS 7064].
EOO02363.1 Memo*-> 344 eukaryota>fungi>ascomycota Togninia minima UCRPA7 putative duf52 domain-containing protein [Togninia minima UCRPA7].
XP_004194508.1 Memo*-> 344 eukaryota>fungi>ascomycota Millerozyma farinosa CBS 7064 Piso0_005007 [Millerozyma farinosa CBS 7064].
BAO42369.1 Memo*-> 307 eukaryota>fungi>ascomycota Kluyveromyces marxianus DMKU3-1042 UPF0103 protein YJR008W [Kluyveromyces marxianus DMKU3-1042].
XP_001385707.2 Memo*-> 345 eukaryota>fungi>ascomycota Scheffersomyces stipitis CBS 6054 hypothetical protein PICST_36516 [Scheffersomyces stipitis CBS 6054].
EEH04593.1 Memo*-> 320 eukaryota>fungi>ascomycota Ajellomyces capsulatus G186AR DUF52 domain-containing protein [Ajellomyces capsulatus G186AR].
XP_002498512.1 Memo*-> 319 eukaryota>fungi>ascomycota Zygosaccharomyces rouxii CBS 732 ZYRO0G12034p [Zygosaccharomyces rouxii].
XP_002373671.1 Memo*-> 346 eukaryota>fungi>ascomycota Aspergillus flavus NRRL3357 DUF52 domain protein [Aspergillus flavus NRRL3357].
EMR08614.1 Memo*-> 308 eukaryota>fungi>ascomycota Pneumocystis murina B123 hypothetical protein PNEG_03090 [Pneumocystis murina B123].
XP_002172474.1 Memo*-> 309 eukaryota>fungi>ascomycota Schizosaccharomyces japonicus yFS275 MEMO1 [Schizosaccharomyces japonicus yFS275].
XP_502092.1 Memo*-> 319 eukaryota>fungi>ascomycota Yarrowia lipolytica CLIB122 YALI0C21450p [Yarrowia lipolytica].
NP_594340.1 Memo*-> 309 eukaryota>fungi>ascomycota Schizosaccharomyces pombe 972h- UPF0103 family [Schizosaccharomyces pombe 972h-].
EPX73898.1 Memo*-> 310 eukaryota>fungi>ascomycota Schizosaccharomyces octosporus yFS286 hypothetical protein SOCG_03116 [Schizosaccharomyces octosporus yFS286].
CCH41508.1 Memo*-> 317 eukaryota>fungi>ascomycota Wickerhamomyces ciferrii hypothetical protein BN7_1049 [Wickerhamomyces ciferrii].
CCJ29100.1 Memo*-> 130 eukaryota>fungi>ascomycota Pneumocystis jirovecii unnamed protein product [Pneumocystis jirovecii].
CCU82209.1 Memo*-> 350 eukaryota>fungi>ascomycota Blumeria graminis f. sp. hordei DH14 putative DUF52 domain protein [Blumeria graminis f. sp. hordei DH14].
EPQ65510.1 Memo*-> 350 eukaryota>fungi>ascomycota Blumeria graminis f. sp. tritici 96224 hypothetical protein BGT96224_A20947 [Blumeria graminis f. sp. tritici 96224].
EPY51551.1 Memo*-> 310 eukaryota>fungi>ascomycota Schizosaccharomyces cryophilus OY26 hypothetical protein SPOG_02721 [Schizosaccharomyces cryophilus OY26].
XP_002485142.1 Memo*-> 354 eukaryota>fungi>ascomycota Talaromyces stipitatus ATCC 10500 DUF52 domain protein [Talaromyces stipitatus ATCC 10500].
ESX01916.1 Memo*-> 310 eukaryota>fungi>ascomycota Ogataea parapolymorpha DL-1 dioxygenase [Ogataea parapolymorpha DL-1].
XP_959514.1 Memo*-> 355 eukaryota>fungi>ascomycota Neurospora crassa OR74A hypothetical protein NCU11386 [Neurospora crassa OR74A].
EGO55489.1 Memo*-> 355 eukaryota>fungi>ascomycota Neurospora tetrasperma FGSC 2508 hypothetical protein NEUTE1DRAFT_131235 [Neurospora tetrasperma FGSC 2508].
XP_003957475.1 Memo*-> 356 eukaryota>fungi>ascomycota Kazachstania africana CBS 2517 hypothetical protein KAFR_0E01860 [Kazachstania africana CBS 2517].
XP_001525726.1 Memo*-> 356 eukaryota>fungi>ascomycota Lodderomyces elongisporus NRRL YB-4239 conserved hypothetical protein [Lodderomyces elongisporus NRRL YB-4239].
ETN38518.1 Memo*-> 364 eukaryota>fungi>ascomycota Cyphellophora europaea CBS 101466 hypothetical protein HMPREF1541_06553 [Cyphellophora europaea CBS 101466].
CAK39657.1 Memo*-> 315 eukaryota>fungi>ascomycota Aspergillus niger unnamed protein product [Aspergillus niger].
XP_002149034.1 Memo*-> 365 eukaryota>fungi>ascomycota Talaromyces marneffei ATCC 18224 DUF52 domain protein [Talaromyces marneffei ATCC 18224].
EHA24251.1 Memo*-> 365 eukaryota>fungi>ascomycota Aspergillus niger ATCC 1015 hypothetical protein ASPNIDRAFT_209410 [Aspergillus niger ATCC 1015].
GAA85477.1 Memo*-> 365 eukaryota>fungi>ascomycota Aspergillus kawachii IFO 4308 DUF52 domain protein [Aspergillus kawachii IFO 4308].
XP_001391938.2 Memo*-> 365 eukaryota>fungi>ascomycota Aspergillus niger CBS 513.88 hypothetical protein ANI_1_1068064 [Aspergillus niger CBS 513.88].
XP_001272786.1 Memo*-> 366 eukaryota>fungi>ascomycota Aspergillus clavatus NRRL 1 DUF52 domain protein [Aspergillus clavatus NRRL 1].
XP_001260031.1 Memo*-> 366 eukaryota>fungi>ascomycota Neosartorya fischeri NRRL 181 hypothetical protein NFIA_080780 [Neosartorya fischeri NRRL 181].
XP_002492290.1 Memo*-> 314 eukaryota>fungi>ascomycota Komagataella pastoris GS115 Putative protein of unknown function [Komagataella pastoris GS115].
XP_001818439.2 Memo*-> 366 eukaryota>fungi>ascomycota Aspergillus oryzae RIB40 hypothetical protein AOR_1_2650174 [Aspergillus oryzae RIB40].
XP_661393.1 Memo*-> 366 eukaryota>fungi>ascomycota Aspergillus nidulans FGSC A4 hypothetical protein AN3789.2 [Aspergillus nidulans FGSC A4].
CDM33395.1 Memo*-> 367 eukaryota>fungi>ascomycota Penicillium roqueforti UPF0103/Mediator of ErbB2-driven cell motility (Memo-related) [Penicillium roqueforti].
ETS81928.1 Memo*-> 313 eukaryota>fungi>ascomycota Pestalotiopsis fici W106-1 hypothetical protein PFICI_06930 [Pestalotiopsis fici W106-1].
EKV08060.1 Memo*-> 367 eukaryota>fungi>ascomycota Penicillium digitatum Pd1 hypothetical protein PDIP_70230 [Penicillium digitatum Pd1].
XP_002562466.1 Memo*-> 367 eukaryota>fungi>ascomycota Penicillium chrysogenum Wisconsin 54-1255 Pc18g06390 [Penicillium chrysogenum Wisconsin 54-1255].
EHL01881.1 Memo*-> 201 eukaryota>fungi>ascomycota Glarea lozoyensis 74030 putative protein MEMO1 [Glarea lozoyensis 74030].
EIF49708.1 Memo*-> 204 eukaryota>fungi>ascomycota Dekkera bruxellensis AWRI1499 atp-dependent helicase dhx8 [Dekkera bruxellensis AWRI1499].
XP_003024185.1 Memo*-> 205 eukaryota>fungi>ascomycota Trichophyton verrucosum HKI 0517 hypothetical protein TRV_01684 [Trichophyton verrucosum HKI 0517].
EGA58116.1 Memo*-> 210 eukaryota>fungi>ascomycota Saccharomyces cerevisiae FostersB YJR008W-like protein [Saccharomyces cerevisiae FostersB].
EPS30274.1 Memo*-> 369 eukaryota>fungi>ascomycota Penicillium oxalicum 114-2 hypothetical protein PDE_05225 [Penicillium oxalicum 114-2].
XP_006673371.1 Memo*-> 370 eukaryota>fungi>ascomycota Cordyceps militaris CM01 DUF52 domain protein [Cordyceps militaris CM01].
XP_002849556.1 Memo*-> 371 eukaryota>fungi>ascomycota Arthroderma otae CBS 113480 DUF52 domain-containing protein [Arthroderma otae CBS 113480].
EJP63096.1 Memo*-> 373 eukaryota>fungi>ascomycota Beauveria bassiana ARSEF 2860 memo-like protein [Beauveria bassiana ARSEF 2860].
EXJ76100.1 Memo*-> 374 eukaryota>fungi>ascomycota Cladophialophora psammophila CBS 110553 hypothetical protein A1O5_00608 [Cladophialophora psammophila CBS 110553].
XP_003233972.1 Memo*-> 375 eukaryota>fungi>ascomycota Trichophyton rubrum CBS 118892 hypothetical protein TERG_05841 [Trichophyton rubrum CBS 118892].
EGD98674.1 Memo*-> 376 eukaryota>fungi>ascomycota Trichophyton tonsurans CBS 112818 hypothetical protein TESG_06154 [Trichophyton tonsurans CBS 112818].
CDK27691.1 Memo*-> 237 eukaryota>fungi>ascomycota Kuraishia capsulata CBS 1993 unnamed protein product [Kuraishia capsulata CBS 1993].
ERF75918.1 Memo*-> 376 eukaryota>fungi>ascomycota Endocarpon pusillum Z07020 hypothetical protein EPUS_01284 [Endocarpon pusillum Z07020].
EXJ65025.1 Memo*-> 377 eukaryota>fungi>ascomycota Cladophialophora yegresii CBS 114405 hypothetical protein A1O7_01364 [Cladophialophora yegresii CBS 114405].
EGE06870.1 Memo*-> 377 eukaryota>fungi>ascomycota Trichophyton equinum CBS 127.97 DUF52 domain-containing protein [Trichophyton equinum CBS 127.97].
XP_001937208.1 Memo*-> 377 eukaryota>fungi>ascomycota Pyrenophora tritici-repentis Pt-1C-BFP hypothetical protein PTRG_06875 [Pyrenophora tritici-repentis Pt-1C-BFP].
ETI28980.1 Memo*-> 377 eukaryota>fungi>ascomycota Cladophialophora carrionii CBS 160.54 hypothetical protein G647_01432 [Cladophialophora carrionii CBS 160.54].
EXJ81315.1 Memo*-> 378 eukaryota>fungi>ascomycota Capronia epimyces CBS 606.96 hypothetical protein A1O3_07605 [Capronia epimyces CBS 606.96].
XP_003170240.1 Memo*-> 379 eukaryota>fungi>ascomycota Arthroderma gypseum CBS 118893 MEMO1 protein [Arthroderma gypseum CBS 118893].
XP_002789140.1 Memo*-> 379 eukaryota>fungi>ascomycota Paracoccidioides sp. 'lutzii' Pb01 DUF52 domain-containing protein [Paracoccidioides sp. 'lutzii' Pb01].
XP_003065208.1 Memo*-> 381 eukaryota>fungi>ascomycota Coccidioides posadasii C735 delta SOWgp hypothetical protein CPC735_020910 [Coccidioides posadasii C735 delta SOWgp].
XP_001240897.1 Memo*-> 383 eukaryota>fungi>ascomycota Coccidioides immitis RS hypothetical protein CIMG_08060 [Coccidioides immitis RS].
XP_002542825.1 Memo*-> 383 eukaryota>fungi>ascomycota Uncinocarpus reesii 1704 conserved hypothetical protein [Uncinocarpus reesii 1704].
EXJ95831.1 Memo*-> 384 eukaryota>fungi>ascomycota Capronia coronata CBS 617.96 hypothetical protein A1O1_00956 [Capronia coronata CBS 617.96].
EHY52558.1 Memo*-> 388 eukaryota>fungi>ascomycota Exophiala dermatitidis NIH/UT8656 hypothetical protein HMPREF1120_00769 [Exophiala dermatitidis NIH/UT8656].
EIT79745.1 Memo*-> 390 eukaryota>fungi>ascomycota Aspergillus oryzae 3.042 putative dioxygenase [Aspergillus oryzae 3.042].
CCX31415.1 Memo*-> 334 eukaryota>fungi>ascomycota Pyronema omphalodes CBS 100304 Similar to Protein MEMO1; acc. no. Q803S3 [Pyronema omphalodes CBS 100304].
BAE56437.1 Memo*-> 392 eukaryota>fungi>ascomycota Aspergillus oryzae RIB40 unnamed protein product [Aspergillus oryzae RIB40].
EEQ92265.1 Memo*-> 393 eukaryota>fungi>ascomycota Ajellomyces dermatitidis ER-3 DUF52 domain-containing protein [Ajellomyces dermatitidis ER-3].
XP_749529.1 Memo*-> 402 eukaryota>fungi>ascomycota Aspergillus fumigatus Af293 DUF52 domain protein [Aspergillus fumigatus Af293].
EEH43696.1 Memo*-> 407 eukaryota>fungi>ascomycota Paracoccidioides brasiliensis Pb18 conserved hypothetical protein [Paracoccidioides brasiliensis Pb18].
EER40073.1 Memo*-> 416 eukaryota>fungi>ascomycota Ajellomyces capsulatus H143 DUF52 domain-containing protein [Ajellomyces capsulatus H143].
EEH18588.1 Memo*-> 439 eukaryota>fungi>ascomycota Paracoccidioides brasiliensis Pb03 DUF52 domain protein [Paracoccidioides brasiliensis Pb03].
EGA82173.1 Memo*-> 312 eukaryota>fungi>ascomycota Saccharomyces cerevisiae Lalvin QA23 YJR008W-like protein [Saccharomyces cerevisiae Lalvin QA23].
EPB84140.1 Memo*-> 318 eukaryota>fungi Mucor circinelloides f. circinelloides 1006PhL hypothetical protein HMPREF1544_09128 [Mucor circinelloides f. circinelloides 1006PhL].
XP_003874461.1 Memo*-> 370 eukaryota>euglenozoa>kinetoplastida Leishmania mexicana MHOM/GT/2001/U1103 conserved hypothetical protein [Leishmania mexicana MHOM/GT/2001/U1103].
ESS70021.1 Memo*-> 315 eukaryota>euglenozoa>kinetoplastida Trypanosoma cruzi Dm28c hypothetical protein TCDM_01121 [Trypanosoma cruzi Dm28c].
XP_001686688.1 Memo*-> 370 eukaryota>euglenozoa>kinetoplastida Leishmania major strain Friedlin conserved hypothetical protein [Leishmania major strain Friedlin].
XP_001469487.1 Memo*-> 370 eukaryota>euglenozoa>kinetoplastida Leishmania infantum JPCM5 conserved hypothetical protein [Leishmania infantum JPCM5].
XP_003865238.1 Memo*-> 370 eukaryota>euglenozoa>kinetoplastida Leishmania donovani hypothetical protein, conserved [Leishmania donovani].
XP_807553.1 Memo*-> 315 eukaryota>euglenozoa>kinetoplastida Trypanosoma cruzi strain CL Brener hypothetical protein [Trypanosoma cruzi strain CL Brener].
XP_001568751.1 Memo*-> 328 eukaryota>euglenozoa>kinetoplastida Leishmania braziliensis MHOM/BR/75/M2904 conserved hypothetical protein [Leishmania braziliensis MHOM/BR/75/M2904].
EPY39044.1 Memo*-> 327 eukaryota>euglenozoa>kinetoplastida Angomonas deanei protein MEMO1 [Angomonas deanei].
EPY34399.1 Memo*-> 313 eukaryota>euglenozoa>kinetoplastida Strigomonas culicis protein MEMO1 [Strigomonas culicis].
CCC51506.1 Memo*-> 314 eukaryota>euglenozoa>kinetoplastida Trypanosoma vivax Y486 conserved hypothetical protein [Trypanosoma vivax Y486].
CBH15586.1 Memo*-> 323 eukaryota>euglenozoa>kinetoplastida Trypanosoma brucei gambiense DAL972 hypothetical protein, conserved [Trypanosoma brucei gambiense DAL972].
CCW59988.1 Memo*-> 323 eukaryota>euglenozoa>kinetoplastida Phytomonas sp. isolate EM1 unnamed protein product [Phytomonas sp. isolate EM1].
EKF27707.1 Memo*-> 315 eukaryota>euglenozoa>kinetoplastida Trypanosoma cruzi marinkellei hypothetical protein MOQ_008560 [Trypanosoma cruzi marinkellei].
EPY37080.1 Memo*-> 325 eukaryota>euglenozoa>kinetoplastida Strigomonas culicis protein MEMO1 [Strigomonas culicis].
CCC93702.1 Memo*-> 316 eukaryota>euglenozoa>kinetoplastida Trypanosoma congolense IL3000 conserved hypothetical protein [Trypanosoma congolense IL3000].
EKF99095.1 Memo*-> 315 eukaryota>euglenozoa>kinetoplastida Trypanosoma cruzi hypothetical protein TCSYLVIO_010007 [Trypanosoma cruzi].
EKX45067.1 Memo*-> 295 eukaryota>cryptophyta Guillardia theta CCMP2712 hypothetical protein GUITHDRAFT_71667 [Guillardia theta CCMP2712].
XP_005832047.1 Memo*-> 295 eukaryota>cryptophyta Guillardia theta CCMP2712 hypothetical protein GUITHDRAFT_71667 [Guillardia theta CCMP2712].
EGD72713.1 Memo*-> 291 eukaryota>choanoflagellida Salpingoeca rosetta MEMO1 protein [Salpingoeca rosetta].
XP_004994536.1 Memo*-> 291 eukaryota>choanoflagellida Salpingoeca rosetta MEMO1 protein [Salpingoeca rosetta].
AAB70854.1 Memo*-> 168 eukaryota>amoebozoa>mycetozoa>dictyosteliida Dictyostelium discoideum similar to C. elegans CEESS08F encoded by GenBank Accession Number U64857, partial [Dictyostelium discoideum].
XP_003286711.1 Memo*-> 277 eukaryota>amoebozoa>mycetozoa>dictyosteliida Dictyostelium purpureum hypothetical protein DICPUDRAFT_94236 [Dictyostelium purpureum].
XP_004359097.1 Memo*-> 288 eukaryota>amoebozoa>mycetozoa>dictyosteliida Dictyostelium fasciculatum hypothetical protein DFA_01125 [Dictyostelium fasciculatum].
EFA78335.1 Memo*-> 289 eukaryota>amoebozoa>mycetozoa>dictyosteliida Polysphondylium pallidum PN500 hypothetical protein PPL_08986 [Polysphondylium pallidum PN500].
XP_639926.1 Memo*-> 290 eukaryota>amoebozoa>mycetozoa>dictyosteliida Dictyostelium discoideum AX4 hypothetical protein DDB_G0284869 [Dictyostelium discoideum AX4].
XP_650981.1 Memo*-> 284 eukaryota>amoebozoa>entamoebidae Entamoeba histolytica HM-1:IMSS hypothetical protein [Entamoeba histolytica HM-1:IMSS].
EKE39785.1 Memo*-> 284 eukaryota>amoebozoa>entamoebidae Entamoeba nuttalli P19 Memo family protein [Entamoeba nuttalli P19].
XP_001735045.1 Memo*-> 284 eukaryota>amoebozoa>entamoebidae Entamoeba dispar SAW760 hypothetical protein [Entamoeba dispar SAW760].
XP_004261672.1 Memo*-> 284 eukaryota>amoebozoa>entamoebidae Entamoeba invadens IP1 hypothetical protein EIN_249450 [Entamoeba invadens IP1].
XP_001448213.1 Memo*-> 258 eukaryota>alveolata>ciliophora Paramecium tetraurelia strain d4-2 hypothetical protein [Paramecium tetraurelia strain d4-2].
EAS01287.2 Memo*-> 348 eukaryota>alveolata>ciliophora Tetrahymena thermophila SB210 AmmeMemoRadiSam system protein B [Tetrahymena thermophila SB210].
XP_001456691.1 Memo*-> 344 eukaryota>alveolata>ciliophora Paramecium tetraurelia strain d4-2 hypothetical protein [Paramecium tetraurelia strain d4-2].
XP_001021532.1 Memo*-> 333 eukaryota>alveolata>ciliophora Tetrahymena thermophila hypothetical protein TTHERM_00148970 [Tetrahymena thermophila].
EAR99554.4 Memo*-> 330 eukaryota>alveolata>ciliophora Tetrahymena thermophila SB210 AmmeMemoRadiSam system protein B [Tetrahymena thermophila SB210].
XP_004031055.1 Memo*-> 330 eukaryota>alveolata>ciliophora Ichthyophthirius multifiliis hypothetical protein IMG5_148030 [Ichthyophthirius multifiliis].
XP_004027201.1 Memo*-> 220 eukaryota>alveolata>ciliophora Ichthyophthirius multifiliis memo family protein, putative [Ichthyophthirius multifiliis].
EJY73945.1 Memo*-> 323 eukaryota>alveolata>ciliophora Oxytricha trifallax Cell motility mediator [Oxytricha trifallax].
XP_004030281.1 Memo*-> 230 eukaryota>alveolata>ciliophora Ichthyophthirius multifiliis mediator of cell motility 1, putative [Ichthyophthirius multifiliis].
XP_001032869.2 Memo*-> 296 eukaryota>alveolata>ciliophora Tetrahymena thermophila hypothetical protein TTHERM_00486570 [Tetrahymena thermophila].
XP_001443267.1 Memo*-> 294 eukaryota>alveolata>ciliophora Paramecium tetraurelia strain d4-2 hypothetical protein [Paramecium tetraurelia strain d4-2].
XP_001442958.1 Memo*-> 294 eukaryota>alveolata>ciliophora Paramecium tetraurelia strain d4-2 hypothetical protein [Paramecium tetraurelia strain d4-2].
EJY66071.1 Memo*-> 309 eukaryota>alveolata>ciliophora Oxytricha trifallax Cell motility mediator [Oxytricha trifallax].
CDJ70430.1 Memo*-> 299 eukaryota>alveolata>apicomplexa Eimeria necatrix hypothetical protein, conserved [Eimeria necatrix].
XP_004221247.1 Memo*-> 149 eukaryota>alveolata>apicomplexa Plasmodium cynomolgi strain B hypothetical protein PCYB_053180 [Plasmodium cynomolgi strain B].
EWC89950.1 Memo*-> 131 eukaryota>alveolata>apicomplexa Plasmodium falciparum NF54 hypothetical protein PFNF54_01075 [Plasmodium falciparum NF54].
XP_002366407.1 Memo*-> 302 eukaryota>alveolata>apicomplexa Toxoplasma gondii ME49 hypothetical protein TGME49_027840 [Toxoplasma gondii ME49].
CDI87997.1 Memo*-> 303 eukaryota>alveolata>apicomplexa Eimeria praecox hypothetical protein, conserved [Eimeria praecox].
BAN64930.1 Memo*-> 298 eukaryota>alveolata>apicomplexa Babesia bovis conserved hypothetical protein [Babesia bovis].
XP_001609959.1 Memo*-> 245 eukaryota>alveolata>apicomplexa Babesia bovis T2Bo hypothetical protein [Babesia bovis T2Bo].
XP_003884154.1 Memo*-> 254 eukaryota>alveolata>apicomplexa Neospora caninum Liverpool conserved hypothetical protein [Neospora caninum Liverpool].
XP_953201.1 Memo*-> 297 eukaryota>alveolata>apicomplexa Theileria annulata strain Ankara hypothetical protein [Theileria annulata strain Ankara].
CDJ63412.1 Memo*-> 177 eukaryota>alveolata>apicomplexa Eimeria necatrix hypothetical protein, conserved [Eimeria necatrix].
CDI84559.1 Memo*-> 187 eukaryota>alveolata>apicomplexa Eimeria praecox Protein MEMO1, related [Eimeria praecox].
EUD70534.1 Memo*-> 296 eukaryota>alveolata>apicomplexa Plasmodium vinckei petteri hypothetical protein YYG_04092 [Plasmodium vinckei petteri].
CDJ31133.1 Memo*-> 188 eukaryota>alveolata>apicomplexa Eimeria mitis hypothetical protein, conserved [Eimeria mitis].
BAM41996.1 Memo*-> 197 eukaryota>alveolata>apicomplexa Theileria orientalis strain Shintoku predicted protein [Theileria orientalis strain Shintoku].
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XP_004831020.1 Memo*-> 287 eukaryota>alveolata>apicomplexa Babesia equi hypothetical protein BEWA_007630 [Babesia equi].
ETW38402.1 Memo*-> 199 eukaryota>alveolata>apicomplexa Plasmodium falciparum Tanzania (2000708) hypothetical protein PFTANZ_00896 [Plasmodium falciparum Tanzania (2000708)].
CDJ56831.1 Memo*-> 274 eukaryota>alveolata>apicomplexa Eimeria maxima hypothetical protein, conserved [Eimeria maxima].
CDJ57051.1 Memo*-> 238 eukaryota>alveolata>apicomplexa Eimeria maxima hypothetical protein, conserved [Eimeria maxima].
CDJ34379.1 Memo*-> 210 eukaryota>alveolata>apicomplexa Eimeria mitis hypothetical protein, conserved [Eimeria mitis].
EUR78679.1 Memo*-> 211 eukaryota>alveolata>apicomplexa Plasmodium falciparum 7G8 hypothetical protein PFBG_00774 [Plasmodium falciparum 7G8].
EUD66923.1 Memo*-> 296 eukaryota>alveolata>apicomplexa Plasmodium inui San Antonio 1 hypothetical protein C922_02507 [Plasmodium inui San Antonio 1].
CDJ44475.1 Memo*-> 113 eukaryota>alveolata>apicomplexa Eimeria tenella hypothetical protein, conserved [Eimeria tenella].
ETB56637.1 Memo*-> 296 eukaryota>alveolata>apicomplexa Plasmodium yoelii 17X hypothetical protein YYC_05466 [Plasmodium yoelii 17X].
CDJ44682.1 Memo*-> 77 eukaryota>alveolata>apicomplexa Eimeria tenella hypothetical protein ETH_00039355, partial [Eimeria tenella].
CDI78030.1 Memo*-> 267 eukaryota>alveolata>apicomplexa Eimeria acervulina hypothetical protein, conserved [Eimeria acervulina].
CDJ46938.1 Memo*-> 277 eukaryota>alveolata>apicomplexa Eimeria brunetti hypothetical protein, conserved [Eimeria brunetti].
CDI80875.1 Memo*-> 266 eukaryota>alveolata>apicomplexa Eimeria acervulina hypothetical protein, conserved [Eimeria acervulina].
ETW58865.1 Memo*-> 284 eukaryota>alveolata>apicomplexa Plasmodium falciparum CAMP/Malaysia hypothetical protein PFMC_05248 [Plasmodium falciparum CAMP/Malaysia].
ETW44815.1 Memo*-> 335 eukaryota>alveolata>apicomplexa Plasmodium falciparum NF135/5.C10 hypothetical protein PFNF135_00870 [Plasmodium falciparum NF135/5.C10].
CCF73929.1 Memo*-> 290 eukaryota>alveolata>apicomplexa Babesia microti strain RI unnamed protein product [Babesia microti strain RI].
XP_724845.1 Memo*-> 264 eukaryota>alveolata>apicomplexa Plasmodium yoelii yoelii 17XNL hypothetical protein [Plasmodium yoelii yoelii 17XNL].
XP_001615086.1 Memo*-> 296 eukaryota>alveolata>apicomplexa Plasmodium vivax Sal-1 hypothetical protein [Plasmodium vivax Sal-1].
XP_764185.1 Memo*-> 290 eukaryota>alveolata>apicomplexa Theileria parva strain Muguga hypothetical protein [Theileria parva strain Muguga].
CDJ41739.1 Memo*-> 222 eukaryota>alveolata>apicomplexa Eimeria tenella hypothetical protein, conserved [Eimeria tenella].
XP_002258231.1 Memo*-> 296 eukaryota>alveolata>apicomplexa Plasmodium knowlesi strain H hypothetical protein in Apicomplexan species [Plasmodium knowlesi strain H].
CDJ30076.1 Memo*-> 291 eukaryota>alveolata>apicomplexa Eimeria mitis hypothetical protein EMH_0005400 [Eimeria mitis].
XP_002808659.1 Memo*-> 296 eukaryota>alveolata>apicomplexa Plasmodium falciparum 3D7 Memo-like protein [Plasmodium falciparum 3D7].
ETW32131.1 Memo*-> 176 eukaryota>alveolata>apicomplexa Plasmodium falciparum FCH/4 hypothetical protein PFFCH_00494 [Plasmodium falciparum FCH/4].
CDJ47493.1 Memo*-> 289 eukaryota>alveolata>apicomplexa Eimeria brunetti hypothetical protein, conserved [Eimeria brunetti].
EWC78428.1 Memo*-> 173 eukaryota>alveolata>apicomplexa Plasmodium falciparum UGT5.1 hypothetical protein C923_00889 [Plasmodium falciparum UGT5.1].
XP_002777909.1 Memo*-> 341 eukaryota>alveolata Perkinsus marinus ATCC 50983 Protein C2orf4, putative [Perkinsus marinus ATCC 50983].
XP_001704394.1 Memo*-> 285 eukaryota Giardia lamblia ATCC 50803 Hypothetical protein GL50803_112932 [Giardia lamblia ATCC 50803].
ETO01064.1 Memo*-> 316 eukaryota Reticulomyxa filosa hypothetical protein RFI_36377 [Reticulomyxa filosa].
ETO01734.1 Memo*-> 381 eukaryota Reticulomyxa filosa hypothetical protein RFI_35705, partial [Reticulomyxa filosa].
ESU35585.1 Memo*-> 285 eukaryota Giardia intestinalis Cell motility MEMO family protein [Giardia intestinalis].
EFO65584.1 Memo*-> 285 eukaryota Giardia lamblia P15 LigB protein [Giardia lamblia P15].
EET00850.1 Memo*-> 285 eukaryota Giardia intestinalis ATCC 50581 Hypothetical protein GL50581_1896 [Giardia intestinalis ATCC 50581].
XP_004349394.1 Memo*-> 300 eukaryota Capsaspora owczarzaki ATCC 30864 cell motility mediator [Capsaspora owczarzaki ATCC 30864].
YP_002435743.1 Memo*-> 282 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio vulgaris str. 'Miyazaki F' hypothetical protein DvMF_1326 [Desulfovibrio vulgaris str. 'Miyazaki F'].
YP_004198673.1 Memo*-> 266 bacteria>proteobacteria>deltaproteobacteria Geobacter sp. M18 hypothetical protein GM18_1934 [Geobacter sp. M18].
YP_007468433.1 <-Memo* 273 bacteria>proteobacteria>deltaproteobacteria Desulfocapsa sulfexigens DSM 10523 putative dioxygenase [Desulfocapsa sulfexigens DSM 10523].
WP_007293470.1 Memo*-> 267 bacteria>proteobacteria>deltaproteobacteria delta proteobacterium MLMS-1 hypothetical protein [delta proteobacterium MLMS-1].
WP_007523713.1 Memo*-> 282 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio sp. A2 hypothetical protein [Desulfovibrio sp. A2].
YP_001306966.1 <-Memo* 262 bacteria>thermotogae Thermosipho melanesiensis BI429 hypothetical protein Tmel_1742 [Thermosipho melanesiensis BI429].
YP_001568130.1 Memo*-> 274 bacteria>thermotogae Petrotoga mobilis SJ95 hypothetical protein Pmob_1088 [Petrotoga mobilis SJ95].
YP_001410768.1 <-Memo* 267 bacteria>thermotogae Fervidobacterium nodosum Rt17-B1 hypothetical protein Fnod_1264 [Fervidobacterium nodosum Rt17-B1].
YP_006345680.1 Memo*-> 275 bacteria>thermotogae Mesotoga prima MesG1.Ag.4.2 dioxygenase [Mesotoga prima MesG1.Ag.4.2].
YP_005097078.1 Memo*-> 268 bacteria>thermotogae Marinitoga piezophila KA3 dioxygenase [Marinitoga piezophila KA3].
WP_006492396.1 Memo*-> 275 bacteria>thermotogae Mesotoga infera conserved hypothetical protein [Mesotoga infera].
NP_227903.1 <-Memo* 277 bacteria>thermotogae Thermotoga maritima MSB8 hypothetical protein TM0087 [Thermotoga maritima MSB8].
YP_001738895.1 Memo*-> 277 bacteria>thermotogae Thermotoga sp. RQ2 hypothetical protein TRQ2_0860 [Thermotoga sp. RQ2].
YP_001244432.1 Memo*-> 277 bacteria>thermotogae Thermotoga petrophila RKU-1 hypothetical protein Tpet_0837 [Thermotoga petrophila RKU-1].
WP_008194086.1 Memo*-> 277 bacteria>thermotogae Thermotoga sp. EMP hypothetical protein [Thermotoga sp. EMP].
YP_003346226.1 <-Memo* 277 bacteria>thermotogae Thermotoga naphthophila RKU-10 hypothetical protein Tnap_0717 [Thermotoga naphthophila RKU-10].
YP_002534147.1 Memo*-> 277 bacteria>thermotogae Thermotoga neapolitana DSM 4359 hypothetical protein CTN_0605 [Thermotoga neapolitana DSM 4359].
YP_005471854.1 Memo*-> 266 bacteria>thermotogae Fervidobacterium pennivorans DSM 9078 putative dioxygenase [Fervidobacterium pennivorans DSM 9078].
YP_001470128.1 <-Memo* 279 bacteria>thermotogae Thermotoga lettingae TMO hypothetical protein Tlet_0497 [Thermotoga lettingae TMO].
YP_004660056.1 <-Memo* 281 bacteria>thermotogae Thermotoga thermarum DSM 5069 hypothetical protein Theth_0876 [Thermotoga thermarum DSM 5069].
YP_002941545.1 <-Memo* 277 bacteria>thermotogae Kosmotoga olearia TBF 19.5.1 hypothetical protein Kole_1859 [Kosmotoga olearia TBF 19.5.1].
YP_002333891.1 <-Memo* 262 bacteria>thermotogae Thermosipho africanus TCF52B hypothetical protein THA_42 [Thermosipho africanus TCF52B].
WP_010260274.1 <-Memo* 283 bacteria>spirochaetes Treponema primitia hypothetical protein [Treponema primitia].
YP_004531776.1 <-Memo* 285 bacteria>spirochaetes Treponema primitia ZAS-2 hypothetical protein TREPR_1172 [Treponema primitia ZAS-2].
YP_004697657.1 <-Memo* 291 bacteria>spirochaetes Treponema caldaria DSM 7334 hypothetical protein Spica_0999 [Treponema caldaria DSM 7334].
YP_004247796.1 Memo*-> 282 bacteria>spirochaetes Sphaerochaeta globosa str. Buddy hypothetical protein [Sphaerochaeta globosa str. Buddy].
AHC14995.1 <-Memo* 294 bacteria>spirochaetes Spirochaeta sp. L21-RPul-D2 putative dioxygenase [Spirochaeta sp. L21-RPul-D2].
WP_006747763.1 Memo*-> 267 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio thiocyanoxidans dioxygenase [Thioalkalivibrio thiocyanoxidans].
YP_741370.1 <-Memo* 225 bacteria>proteobacteria>gammaproteobacteria Alkalilimnicola ehrlichii MLHE-1 dioxygenase-like protein [Alkalilimnicola ehrlichii MLHE-1].
YP_004628100.1 Memo*-> 268 bacteria>thermodesulfobacteria Thermodesulfobacterium geofontis OPF15 hypothetical protein TOPB45_1081 [Thermodesulfobacterium geofontis OPF15].
WP_022855817.1 <-Memo* 268 bacteria>thermodesulfobacteria Thermodesulfobacterium thermophilum hypothetical protein [Thermodesulfobacterium thermophilum].
WP_022853953.1 Memo*-> 267 bacteria>thermodesulfobacteria Thermodesulfatator atlanticus hypothetical protein [Thermodesulfatator atlanticus].
YP_004626154.1 <-Memo* 267 bacteria>thermodesulfobacteria Thermodesulfatator indicus DSM 15286 hypothetical protein Thein_1323 [Thermodesulfatator indicus DSM 15286].
YP_005063990.1 <-Memo* 278 bacteria>spirochaetes Sphaerochaeta pleomorpha str. Grapes putative dioxygenase [Sphaerochaeta pleomorpha str. Grapes].
YP_002491765.1 <-Memo* 265 bacteria>proteobacteria>deltaproteobacteria Anaeromyxobacter dehalogenans 2CP-1 hypothetical protein A2cp1_1355 [Anaeromyxobacter dehalogenans 2CP-1].
WP_023411338.1 Memo*-> 221 bacteria>proteobacteria>gammaproteobacteria uncultured Thiohalocapsa sp. PB-PSB1 hypothetical protein, partial [uncultured Thiohalocapsa sp. PB-PSB1].
WP_009566616.1 Memo*-> 209 bacteria>proteobacteria>gammaproteobacteria Acidithiobacillus sp. GGI-221 hypothetical protein, partial [Acidithiobacillus sp. GGI-221].
EDN66546.1 Memo*-> 195 bacteria>proteobacteria>gammaproteobacteria Beggiatoa sp. PS protein of unknown function DUF52 [Beggiatoa sp. PS].
WP_005224796.1 Memo*-> 260 bacteria>proteobacteria>gammaproteobacteria Marichromatium purpuratum dioxygenase [Marichromatium purpuratum].
WP_018233712.1 Memo*-> 277 bacteria>proteobacteria>gammaproteobacteria Thioalkalivibrio thiocyanodenitrificans hypothetical protein [Thioalkalivibrio thiocyanodenitrificans].
WP_008048079.1 Memo*-> 261 bacteria>proteobacteria>gammaproteobacteria Reinekea blandensis hypothetical protein [Reinekea blandensis].
WP_018691546.1 <-Memo* 261 bacteria>proteobacteria>gammaproteobacteria Algicola sagamiensis hypothetical protein [Algicola sagamiensis].
YP_001356575.1 <-Memo* 264 bacteria>proteobacteria>epsilonproteobacteria Nitratiruptor sp. SB155-2 hypothetical protein NIS_1109 [Nitratiruptor sp. SB155-2].
WP_009179635.1 Memo*-> 288 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio sp. FW1012B hypothetical protein [Desulfovibrio sp. FW1012B].
YP_006720920.1 <-Memo* 267 bacteria>proteobacteria>deltaproteobacteria Geobacter metallireducens GS-15 MEMO-like protein [Geobacter metallireducens GS-15].
WP_005995198.1 <-Memo* 280 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio fructosivorans hypothetical protein [Desulfovibrio fructosivorans].
YP_002538457.1 <-Memo* 267 bacteria>proteobacteria>deltaproteobacteria Geobacter daltonii FRC-32 hypothetical protein Geob_3013 [Geobacter daltonii FRC-32].
WP_008869989.1 <-Memo* 266 bacteria>proteobacteria>deltaproteobacteria Desulfonatronospira thiodismutans hypothetical protein [Desulfonatronospira thiodismutans].
WP_006003977.1 <-Memo* 289 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio piger hypothetical protein [Desulfovibrio piger].
YP_001231003.1 <-Memo* 267 bacteria>proteobacteria>deltaproteobacteria Geobacter uraniireducens Rf4 hypothetical protein Gura_2247 [Geobacter uraniireducens Rf4].
WP_006921371.1 Memo*-> 278 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio magneticus putative dioxygenase [Desulfovibrio magneticus].
YP_002954544.1 <-Memo* 292 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio magneticus RS-1 hypothetical protein DMR_31670 [Desulfovibrio magneticus RS-1].
WP_022670893.1 <-Memo* 267 bacteria>proteobacteria>deltaproteobacteria Hippea alviniae hypothetical protein [Hippea alviniae].
WP_007295088.1 Memo*-> 267 bacteria>proteobacteria>deltaproteobacteria delta proteobacterium MLMS-1 hypothetical protein [delta proteobacterium MLMS-1].
WP_019308809.1 Memo*-> 188 bacteria>proteobacteria>deltaproteobacteria SAR324 cluster bacterium SCGC AAA240-J09 hypothetical protein, partial [SAR324 cluster bacterium SCGC AAA240-J09].
YP_003021739.1 Memo*-> 266 bacteria>proteobacteria>deltaproteobacteria Geobacter sp. M21 hypothetical protein GM21_1928 [Geobacter sp. M21].
YP_001952121.1 Memo*-> 267 bacteria>proteobacteria>deltaproteobacteria Geobacter lovleyi SZ hypothetical protein Glov_1885 [Geobacter lovleyi SZ].
YP_006890815.1 <-Memo* 267 bacteria>proteobacteria>deltaproteobacteria Geobacter sulfurreducens KN400 MEMO-like protein [Geobacter sulfurreducens KN400].
WP_023407488.1 Memo*-> 267 bacteria>proteobacteria>deltaproteobacteria uncultured Desulfofustis sp. PB-SRB1 hypothetical protein [uncultured Desulfofustis sp. PB-SRB1].
NP_952880.1 <-Memo* 267 bacteria>proteobacteria>deltaproteobacteria Geobacter sulfurreducens PCA MEMO-like protein [Geobacter sulfurreducens PCA].
WP_020676274.1 <-Memo* 267 bacteria>proteobacteria>deltaproteobacteria Geopsychrobacter electrodiphilus hypothetical protein [Geopsychrobacter electrodiphilus].
YP_002139103.1 <-Memo* 266 bacteria>proteobacteria>deltaproteobacteria Geobacter bemidjiensis Bem MEMO-like protein [Geobacter bemidjiensis Bem].
WP_008682329.1 <-Memo* 298 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio sp. 3_1_syn3 hypothetical protein [Desulfovibrio sp. 3_1_syn3].
WP_009303062.1 <-Memo* 298 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio sp. 6_1_46AFAA hypothetical protein [Desulfovibrio sp. 6_1_46AFAA].
WP_020000608.1 Memo*-> 277 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio desulfuricans hypothetical protein [Desulfovibrio desulfuricans].
YP_006717381.1 <-Memo* 267 bacteria>proteobacteria>deltaproteobacteria Pelobacter carbinolicus DSM 2380 MEMO-like protein [Pelobacter carbinolicus DSM 2380].
WP_022660935.1 Memo*-> 271 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio longus hypothetical protein [Desulfovibrio longus].
YP_002480442.1 <-Memo* 298 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio desulfuricans subsp. desulfuricans str. ATCC 27774 hypothetical protein Ddes_1868 [Desulfovibrio desulfuricans subsp. desulfuricans str. ATCC 27774].
YP_389450.1 Memo*-> 298 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio alaskensis G20 mediator of ErbB2-driven cell motility-containing protein [Desulfovibrio alaskensis G20].
YP_003806073.1 Memo*-> 267 bacteria>proteobacteria>deltaproteobacteria Desulfarculus baarsii DSM 2075 hypothetical protein Deba_0100 [Desulfarculus baarsii DSM 2075].
YP_901362.1 Memo*-> 267 bacteria>proteobacteria>deltaproteobacteria Pelobacter propionicus DSM 2379 hypothetical protein Ppro_1691 [Pelobacter propionicus DSM 2379].
YP_004339289.1 Memo*-> 267 bacteria>proteobacteria>deltaproteobacteria Hippea maritima DSM 10411 hypothetical protein Hipma_0253 [Hippea maritima DSM 10411].
WP_022657963.1 <-Memo* 299 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio desulfuricans hypothetical protein [Desulfovibrio desulfuricans].
YP_003270047.1 Memo*-> 275 bacteria>proteobacteria>deltaproteobacteria Haliangium ochraceum DSM 14365 hypothetical protein [Haliangium ochraceum DSM 14365].
WP_005998420.1 <-Memo* 267 bacteria>proteobacteria>deltaproteobacteria Desulfuromonas acetoxidans hypothetical protein [Desulfuromonas acetoxidans].
YP_465801.1 Memo*-> 265 bacteria>proteobacteria>deltaproteobacteria Anaeromyxobacter dehalogenans 2CP-C hypothetical protein Adeh_2594 [Anaeromyxobacter dehalogenans 2CP-C].
YP_007325972.1 Memo*-> 270 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio hydrothermalis AM13 = DSM 14728 conserved protein of unknown function [Desulfovibrio hydrothermalis AM13 = DSM 14728].
YP_003689899.1 <-Memo* 270 bacteria>proteobacteria>deltaproteobacteria Desulfurivibrio alkaliphilus AHT2 protein of unknown function DUF52 [Desulfurivibrio alkaliphilus AHT2].
YP_002992573.1 <-Memo* 270 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio salexigens DSM 2638 hypothetical protein Desal_2982 [Desulfovibrio salexigens DSM 2638].
YP_003159715.1 <-Memo* 270 bacteria>proteobacteria>deltaproteobacteria Desulfomicrobium baculatum DSM 4028 hypothetical protein Dbac_3224 [Desulfomicrobium baculatum DSM 4028].
YP_002133616.1 <-Memo* 265 bacteria>proteobacteria>deltaproteobacteria Anaeromyxobacter sp. K hypothetical protein AnaeK_1254 [Anaeromyxobacter sp. K].
WP_009108970.1 <-Memo* 288 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio sp. U5L hypothetical protein [Desulfovibrio sp. U5L].
YP_008589482.1 Memo*-> 285 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio gigas DSM 1382 = ATCC 19364 hypothetical protein DGI_0393 [Desulfovibrio gigas DSM 1382 = ATCC 19364].
YP_005166060.1 Memo*-> 269 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio desulfuricans ND132 hypothetical protein DND132_0038 [Desulfovibrio desulfuricans ND132].
YP_012109.1 Memo*-> 329 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio vulgaris str. Hildenborough hypothetical protein DVU2897 [Desulfovibrio vulgaris str. Hildenborough].
WP_005984358.1 <-Memo* 269 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio africanus putative dioxygenase [Desulfovibrio africanus].
YP_007493161.1 <-Memo* 268 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio piezophilus C1TLV30 hypothetical protein BN4_10773 [Desulfovibrio piezophilus C1TLV30].
YP_005053689.1 <-Memo* 269 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio africanus str. Walvis Bay hypothetical protein [Desulfovibrio africanus str. Walvis Bay].
WP_020886231.1 <-Memo* 269 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio alkalitolerans UPF0103/Mediator of ErbB2-driven cell motility-containing protein [Desulfovibrio alkalitolerans].
WP_020879285.1 <-Memo* 269 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio sp. X2 UPF0103/Mediator of ErbB2-driven cell motility-containing protein [Desulfovibrio sp. X2].
YP_965919.1 <-Memo* 329 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio vulgaris DP4 hypothetical protein Dvul_0469 [Desulfovibrio vulgaris DP4].
YP_001378460.1 <-Memo* 265 bacteria>proteobacteria>deltaproteobacteria Anaeromyxobacter sp. Fw109-5 hypothetical protein Anae109_1268 [Anaeromyxobacter sp. Fw109-5].
YP_003197088.1 <-Memo* 268 bacteria>proteobacteria>deltaproteobacteria Desulfohalobium retbaense DSM 5692 hypothetical protein Dret_0208 [Desulfohalobium retbaense DSM 5692].
YP_004121904.1 <-Memo* 268 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio aespoeensis Aspo-2 hypothetical protein Daes_2152 [Desulfovibrio aespoeensis Aspo-2].
YP_004195717.1 <-Memo* 268 bacteria>proteobacteria>deltaproteobacteria Desulfobulbus propionicus DSM 2032 hypothetical protein Despr_2282 [Desulfobulbus propionicus DSM 2032].
WP_018124573.1 Memo*-> 269 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio oxyclinae hypothetical protein [Desulfovibrio oxyclinae].
WP_006424345.1 Memo*-> 362 bacteria>proteobacteria>deltaproteobacteria delta proteobacterium NaphS2 memo-like protein [delta proteobacterium NaphS2].
WP_022654864.1 <-Memo* 285 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio sp. Dsv1 hypothetical protein [Desulfovibrio sp. Dsv1].
AHF97135.1 <-Memo* 263 bacteria>proteobacteria>deltaproteobacteria Desulfurella acetivorans A63 hypothetical protein DESACE_05415 [Desulfurella acetivorans A63].
WP_009204765.1 Memo*-> 271 bacteria>proteobacteria>betaproteobacteria Sulfuricella denitrificans dioxygenase [Sulfuricella denitrificans].
WP_018281369.1 Memo*-> 268 bacteria>proteobacteria zeta proteobacterium SCGC AB-604-B04 hypothetical protein [zeta proteobacterium SCGC AB-604-B04].
WP_018284366.1 <-Memo* 266 bacteria>proteobacteria zeta proteobacterium SCGC AB-137-J06 hypothetical protein [zeta proteobacterium SCGC AB-137-J06].
WP_007221639.1 Memo*-> 267 bacteria>planctomycetes planctomycete KSU-1 conserved hypothetical protein [planctomycete KSU-1].
CAJ71273.1 Memo*-> 267 bacteria>planctomycetes Candidatus Kuenenia stuttgartiensis conserved hypothetical protein [Candidatus Kuenenia stuttgartiensis].
YP_008142422.1 Memo*-> 271 archaea>euryarchaeota Ferroplasma acidarmanus fer1 hypothetical protein FACI_IFERC00001G1541 [Ferroplasma acidarmanus fer1].
YP_002248185.1 Memo*-> 269 bacteria>nitrospirae Thermodesulfovibrio yellowstonii DSM 11347 hypothetical protein THEYE_A0338 [Thermodesulfovibrio yellowstonii DSM 11347].
EES53436.1 <-Memo* 269 bacteria>nitrospirae Leptospirillum ferrodiazotrophum conserved hypothetical protein [Leptospirillum ferrodiazotrophum].
YP_004437002.1 Memo*-> 264 bacteria>firmicutes Thermodesulfobium narugense DSM 14796 hypothetical protein Thena_0222 [Thermodesulfobium narugense DSM 14796].
WP_022246717.1 Memo*-> 261 bacteria>firmicutes Clostridium sp. CAG:306 protein containing DUF52 [Clostridium sp. CAG:306].
YP_002251218.1 Memo*-> 269 bacteria>dictyoglomi Dictyoglomus thermophilum H-6-12 hypothetical protein DICTH_1399 [Dictyoglomus thermophilum H-6-12].
YP_002353397.1 Memo*-> 269 bacteria>dictyoglomi Dictyoglomus turgidum DSM 6724 hypothetical protein Dtur_1509 [Dictyoglomus turgidum DSM 6724].
YP_001433140.1 <-Memo* 277 bacteria>chloroflexi Roseiflexus castenholzii DSM 13941 hypothetical protein Rcas_3068 [Roseiflexus castenholzii DSM 13941].
YP_004173378.1 Memo*-> 281 bacteria>chloroflexi Anaerolinea thermophila UNI-1 hypothetical protein ANT_07440 [Anaerolinea thermophila UNI-1].
YP_001276736.1 Memo*-> 284 bacteria>chloroflexi Roseiflexus sp. RS-1 hypothetical protein RoseRS_2409 [Roseiflexus sp. RS-1].
YP_002014976.1 <-Memo* 287 bacteria>chlorobi Prosthecochloris aestuarii DSM 271 hypothetical protein Paes_0272 [Prosthecochloris aestuarii DSM 271].
YP_001942258.1 <-Memo* 285 bacteria>chlorobi Chlorobium limicola DSM 245 hypothetical protein Clim_0180 [Chlorobium limicola DSM 245].
WP_018126311.1 Memo*-> 250 bacteria>bacteroidetes Balneola vulgaris hypothetical protein [Balneola vulgaris].
WP_020403049.1 <-Memo* 250 bacteria>bacteroidetes Gracilimonas tropica hypothetical protein [Gracilimonas tropica].
YP_004152079.1 <-Memo* 268 bacteria>aquificae Thermovibrio ammonificans HB-1 hypothetical protein Theam_1477 [Thermovibrio ammonificans HB-1].
YP_007500290.1 Memo*-> 262 bacteria>aquificae Hydrogenobaculum sp. HO putative dioxygenase [Hydrogenobaculum sp. HO].
WP_008287088.1 Memo*-> 266 bacteria>aquificae Hydrogenivirga sp. 128-5-R1-1 hypothetical protein [Hydrogenivirga sp. 128-5-R1-1].
YP_002121598.1 Memo*-> 262 bacteria>aquificae Hydrogenobaculum sp. Y04AAS1 hypothetical protein HY04AAS1_0933 [Hydrogenobaculum sp. Y04AAS1].
YP_003431903.1 Memo*-> 264 bacteria>aquificae Hydrogenobacter thermophilus TK-6 putative dioxygenase [Hydrogenobacter thermophilus TK-6].
YP_004281900.1 Memo*-> 267 bacteria>aquificae Desulfurobacterium thermolithotrophum DSM 11699 hypothetical protein Dester_1205 [Desulfurobacterium thermolithotrophum DSM 11699].
WP_007548263.1 <-Memo* 121 bacteria>aquificae Sulfurihydrogenibium yellowstonense hypothetical protein [Sulfurihydrogenibium yellowstonense].
NP_213601.1 Memo*-> 267 bacteria>aquificae Aquifex aeolicus VF5 hypothetical protein aq_890 [Aquifex aeolicus VF5].
WP_022847742.1 <-Memo* 266 bacteria>aquificae Desulfurobacterium sp. TC5-1 hypothetical protein [Desulfurobacterium sp. TC5-1].
WP_006503995.1 <-Memo* 271 bacteria>actinobacteria Austwickia chelonae hypothetical protein [Austwickia chelonae].
YP_592434.1 Memo*-> 271 bacteria>acidobacteria Candidatus Koribacter versatilis Ellin345 hypothetical protein Acid345_3359 [Candidatus Koribacter versatilis Ellin345].
WP_017872139.1 <-Memo* 279 bacteria Candidatus Caldatribacterium saccharofermentans hypothetical protein [Candidatus Caldatribacterium saccharofermentans].
WP_018048631.1 <-Memo* 272 bacteria Nitrospina sp. AB-629-B18 hypothetical protein [Nitrospina sp. AB-629-B18].
EKD40670.1 <-Memo* 267 bacteria uncultured bacterium hypothetical protein ACD_74C00263G0001 [uncultured bacterium].
WP_022807870.1 Memo*-> 267 bacteria Candidatus Omnitrophus fodinae hypothetical protein [Candidatus Omnitrophus fodinae].
WP_022804528.1 Memo*-> 269 bacteria Calescamantes bacterium JGI 0000106-G12 hypothetical protein [Calescamantes bacterium JGI 0000106-G12].
WP_022805531.1 <-Memo* 269 bacteria Calescamantes bacterium SCGC AAA471-M6 hypothetical protein [Calescamantes bacterium SCGC AAA471-M6].
WP_006928775.1 <-Memo* 276 bacteria Caldithrix abyssi UPF0103/Mediator of ErbB2-driven cell motility-containing protein [Caldithrix abyssi].
BAL58522.1 <-Memo* 290 bacteria Candidatus Acetothermus autotrophicum hypothetical conserved protein [Candidatus Acetothermus autotrophicum].
EKD37739.1 <-Memo* 267 bacteria uncultured bacterium hypothetical protein ACD_75C01015G0003 [uncultured bacterium].
EKD39328.1 <-Memo* 267 bacteria uncultured bacterium hypothetical protein ACD_75C00439G0006 [uncultured bacterium].
WP_020384046.1 Memo*-> 294 bacteria Candidatus Poribacteria sp. WGA-4E hypothetical protein [Candidatus Poribacteria sp. WGA-4E].
EKD28916.1 Memo*-> 300 bacteria uncultured bacterium Ammecr1 protein [uncultured bacterium].
WP_018206244.1 <-Memo* 285 bacteria Atribacteria bacterium SCGC AAA252-M02 hypothetical protein [Atribacteria bacterium SCGC AAA252-M02].
WP_020259278.1 <-Memo* 268 bacteria unclassified Aminicenantes MULTISPECIES: hypothetical protein [unclassified Aminicenantes].
WP_018201036.1 Memo*-> 274 bacteria Hydrogenedentes bacterium JGI 0000039-J10 hypothetical protein [Hydrogenedentes bacterium JGI 0000039-J10].
WP_005005490.1 <-Memo* 267 bacteria Nitrospina gracilis conserved hypothetical protein [Nitrospina gracilis].
WP_017890335.1 <-Memo* 279 bacteria Candidatus Caldatribacteirum californiense hypothetical protein [Candidatus Caldatribacteirum californiense].
YP_003206528.1 <-Memo* 267 bacteria Candidatus Methylomirabilis oxyfera hypothetical protein DAMO_1639 [Candidatus Methylomirabilis oxyfera].
NP_963635.1 <-Memo* 266 archaea>nanoarchaeota Nanoarchaeum equitans Kin4-M hypothetical protein NEQ347 [Nanoarchaeum equitans Kin4-M].
WP_004578013.1 Memo*-> 267 archaea>nanoarchaeota nanoarchaeote Nst1 putative dioxygenase [nanoarchaeote Nst1].
YP_004576292.1 <-Memo* 284 archaea>euryarchaeota Methanothermococcus okinawensis IH1 hypothetical protein Metok_0534 [Methanothermococcus okinawensis IH1].
YP_001549331.1 <-Memo* 284 archaea>euryarchaeota Methanococcus maripaludis C6 hypothetical protein MmarC6_1286 [Methanococcus maripaludis C6].
NP_247377.1 Memo*-> 287 archaea>euryarchaeota Methanocaldococcus jannaschii DSM 2661 hypothetical protein MJ_0403 [Methanocaldococcus jannaschii DSM 2661].
YP_001329850.1 Memo*-> 284 archaea>euryarchaeota Methanococcus maripaludis C7 hypothetical protein MmarC7_0632 [Methanococcus maripaludis C7].
WP_007313825.1 Memo*-> 263 archaea>euryarchaeota Methanolinea tarda hypothetical protein [Methanolinea tarda].
YP_003400777.1 Memo*-> 263 archaea>euryarchaeota Archaeoglobus profundus DSM 5631 hypothetical protein Arcpr_1045 [Archaeoglobus profundus DSM 5631].
YP_001325571.1 Memo*-> 284 archaea>euryarchaeota Methanococcus aeolicus Nankai-3 hypothetical protein Maeo_1383 [Methanococcus aeolicus Nankai-3].
YP_003616557.1 <-Memo* 287 archaea>euryarchaeota Methanocaldococcus infernus ME protein of unknown function DUF52 [methanocaldococcus infernus ME].
WP_008604515.1 Memo*-> 287 archaea>euryarchaeota Thermoplasmatales archaeon SCGC AB-540-F20 putative dioxygenase [Thermoplasmatales archaeon SCGC AB-540-F20].
WP_004557636.1 <-Memo* 114 archaea>euryarchaeota Thermoplasmatales archaeon SCGC AB-539-C06 putative dioxygenase [Thermoplasmatales archaeon SCGC AB-539-C06].
WP_007043466.1 Memo*-> 286 archaea>euryarchaeota Methanotorris formicicus hypothetical protein [Methanotorris formicicus].
YP_001323215.1 Memo*-> 284 archaea>euryarchaeota Methanococcus vannielii SB hypothetical protein Mevan_0697 [Methanococcus vannielii SB].
YP_001096722.1 <-Memo* 284 archaea>euryarchaeota Methanococcus maripaludis C5 hypothetical protein MmarC5_0191 [Methanococcus maripaludis C5].
YP_003707615.1 <-Memo* 286 archaea>euryarchaeota Methanococcus voltae A3 hypothetical protein Mvol_0985 [Methanococcus voltae A3].
YP_004483790.1 <-Memo* 286 archaea>euryarchaeota Methanotorris igneus Kol 5 hypothetical protein [Methanotorris igneus Kol 5].
YP_003459078.1 Memo*-> 287 archaea>euryarchaeota Methanocaldococcus sp. FS406-22 protein of unknown function DUF52 [Methanocaldococcus sp. FS406-22].
YP_004743150.1 Memo*-> 284 archaea>euryarchaeota Methanococcus maripaludis X1 hypothetical protein GYY_07765 [Methanococcus maripaludis X1].
NP_988507.1 Memo*-> 284 archaea>euryarchaeota Methanococcus maripaludis S2 hypothetical protein MMP1387 [Methanococcus maripaludis S2].
WP_017980951.1 <-Memo* 284 archaea>euryarchaeota Methanocaldococcus villosus hypothetical protein [Methanocaldococcus villosus].
WP_004557229.1 <-Memo* 151 archaea>euryarchaeota Thermoplasmatales archaeon SCGC AB-539-C06 putative dioxygenase, partial [Thermoplasmatales archaeon SCGC AB-539-C06].
NP_614246.1 Memo*-> 283 archaea>euryarchaeota Methanopyrus kandleri AV19 dioxygenase [Methanopyrus kandleri AV19].
YP_002994625.1 Memo*-> 292 archaea>euryarchaeota Thermococcus sibiricus MM 739 hypothetical protein TSIB_1222 [Thermococcus sibiricus MM 739].
WP_018154639.1 <-Memo* 284 archaea>euryarchaeota Methanothermococcus thermolithotrophicus hypothetical protein [Methanothermococcus thermolithotrophicus].
YP_003435759.1 Memo*-> 261 archaea>euryarchaeota Ferroglobus placidus DSM 10642 hypothetical protein Ferp_1332 [Ferroglobus placidus DSM 10642].
YP_007906383.1 Memo*-> 261 archaea>euryarchaeota Archaeoglobus sulfaticallidus PM70-1 putative dioxygenase [Archaeoglobus sulfaticallidus PM70-1].
NP_071135.1 Memo*-> 261 archaea>euryarchaeota Archaeoglobus fulgidus DSM 4304 hypothetical protein AF2310 [Archaeoglobus fulgidus DSM 4304].
WP_008524988.1 Memo*-> 283 archaea>euryarchaeota Halorhabdus tiamatea hypothetical protein [Halorhabdus tiamatea].
WP_004067408.1 Memo*-> 292 archaea>euryarchaeota Thermococcus litoralis hypothetical protein [Thermococcus litoralis].
YP_003247769.1 <-Memo* 287 archaea>euryarchaeota Methanocaldococcus vulcanius M7 hypothetical protein Metvu_1434 [Methanocaldococcus vulcanius M7].
O59292.2 Memo*-> 291 archaea>euryarchaeota Pyrococcus horikoshii OT3 RecName: Full=MEMO1 family protein PH1626.
YP_003128493.1 <-Memo* 287 archaea>euryarchaeota Methanocaldococcus fervens AG86 hypothetical protein Mefer_1184 [Methanocaldococcus fervens AG86].
YP_001541403.1 <-Memo* 282 archaea>crenarchaeota Caldivirga maquilingensis IC-167 hypothetical protein Cmaq_1590 [Caldivirga maquilingensis IC-167].
YP_001013590.1 Memo*-> 301 archaea>crenarchaeota Hyperthermus butylicus DSM 5456 dioxygenase [Hyperthermus butylicus DSM 5456].
YP_001435578.1 Memo*-> 285 archaea>crenarchaeota Ignicoccus hospitalis KIN4/I hypothetical protein Igni_0992 [Ignicoccus hospitalis KIN4/I].
YP_003860148.1 <-Memo* 299 archaea>crenarchaeota Ignisphaera aggregans DSM 17230 hypothetical protein [Ignisphaera aggregans DSM 17230].
WP_020265572.1 <-Memo* 285 archaea>crenarchaeota Aigarchaeota archaeon SCGC AAA471-G05 hypothetical protein [Aigarchaeota archaeon SCGC AAA471-G05].
BAJ49233.1 <-Memo* 119 archaea Candidatus Caldiarchaeum subterraneum conserved hypothetical protein, partial [Candidatus Caldiarchaeum subterraneum].
EET90138.1 <-Memo* 278 archaea Candidatus Micrarchaeum acidiphilum ARMAN-2 protein of unknown function DUF52 [Candidatus Micrarchaeum acidiphilum ARMAN-2].
WP_018203391.1 <-Memo* 282 archaea Nanoarchaeota archaeon SCGC AAA011-L22 hypothetical protein [Nanoarchaeota archaeon SCGC AAA011-L22].
CBH37190.1 Memo*-> 266 archaea uncultured archaeon conserved hypothetical protein, Memo-like protein family [uncultured archaeon].

2. AMMECR1 island-independent associations

#;contexts combining AMMECR1 and Memo with MiaB-like Radical SAM domain and/or SPOUT methyltransferase

OQX88307.1 Memo+AMMECR1*->SPOUT_methylase->MiaB-like-> 438 bacteria Candidatus Omnitrophica bacterium 4484_70.2 AmmeMemoRadiSam system protein B [Candidatus Omnitrophica bacterium 4484_70.2]
KPK96940.1 <-MiaB-like<-SPOUT_methylase<-?<-Memo+AMMECR1*<-?<-tRNA 478 bacteria Omnitrophica WOR_2 bacterium SM23_72 hypothetical protein AMJ95_11735 [Omnitrophica WOR_2 bacterium SM23_72]
OGX44162.1 Memo+AMMECR1*->SPOUT_methylase->MiaB-like-> 482 bacteria Omnitrophica WOR_2 bacterium RIFCSPLOWO2_02_FULL_45_28 hypothetical protein A3H41_00940, partial [Omnitrophica WOR_2 bacterium RIFCSPLOWO2_02_FULL_45_28]
OGX26634.1 tRNA->Memo+AMMECR1*->SPOUT_methylase->MiaB-like-> 493 bacteria Omnitrophica WOR_2 bacterium RIFCSPHIGHO2_02_FULL_45_21 hypothetical protein A3J51_02160 [Omnitrophica WOR_2 bacterium RIFCSPHIGHO2_02_FULL_45_21]
OGX16367.1 <-MiaB-like<-?<-SPOUT_methylase<-Memo+AMMECR1*<-tRNA 496 bacteria Omnitrophica WOR_2 bacterium RBG_13_41_10 hypothetical protein A2166_06390 [Omnitrophica WOR_2 bacterium RBG_13_41_10]
OGW77762.1 tRNA->Memo+AMMECR1*->?->SPOUT_methylase->MiaB-like-> 510 bacteria Omnitrophica bacterium RIFCSPHIGHO2_02_FULL_46_20 hypothetical protein A3C51_02330 [Omnitrophica bacterium RIFCSPHIGHO2_02_FULL_46_20]
OGW94231.1 tRNA->Memo+AMMECR1*->?->SPOUT_methylase->MiaB-like-> 510 bacteria Omnitrophica bacterium RIFCSPLOWO2_12_FULL_45_13 hypothetical protein A3G36_04535 [Omnitrophica bacterium RIFCSPLOWO2_12_FULL_45_13]
OGX01027.1 <-MiaB-like<-SPOUT_methylase<-?<-Memo+AMMECR1*<-tRNA 510 bacteria Omnitrophica bacterium RIFCSPLOWO2_02_FULL_45_16 hypothetical protein A3I73_04770 [Omnitrophica bacterium RIFCSPLOWO2_02_FULL_45_16]
OGW94775.1 tRNA->Memo+AMMECR1*->?->SPOUT_methylase->MiaB-like-> 510 bacteria Omnitrophica bacterium RIFCSPLOWO2_01_FULL_45_24 hypothetical protein A3K16_03470 [Omnitrophica bacterium RIFCSPLOWO2_01_FULL_45_24]
OIO35337.1 tRNA->Radical_SAM+ZnR->Memo+AMMECR1*->?->SPOUT_methylase-> 494 bacteria Candidatus Omnitrophica bacterium CG1_02_44_16 hypothetical protein AUJ74_06675 [Candidatus Omnitrophica bacterium CG1_02_44_16]
OGX27703.1 <-SPOUT_methylase<-Memo+AMMECR1* 490 bacteria Omnitrophica WOR_2 bacterium RIFCSPHIGHO2_01_FULL_49_10 hypothetical protein A2879_00470 [Omnitrophica WOR_2 bacterium RIFCSPHIGHO2_01_FULL_49_10]
OGX32861.1 tRNA->Memo+AMMECR1*->SPOUT_methylase-> 490 bacteria Omnitrophica WOR_2 bacterium RIFCSPLOWO2_02_FULL_50_19 hypothetical protein A3I43_00560 [Omnitrophica WOR_2 bacterium RIFCSPLOWO2_02_FULL_50_19]
OGX46678.1 <-SPOUT_methylase<-Memo+AMMECR1* 501 bacteria Omnitrophica WOR_2 bacterium RIFCSPLOWO2_12_FULL_51_8 hypothetical protein A3G38_00750 [Omnitrophica WOR_2 bacterium RIFCSPLOWO2_12_FULL_51_8]
OQX86563.1 tRNA->Memo->AMMECR1*->SPOUT_methylase-> 183 bacteria Candidatus Omnitrophica bacterium 4484_70.2 AMMECR1 domain-containing protein [Candidatus Omnitrophica bacterium 4484_70.2]
#;only AMMECR1, no Memo
OKUK26101.1 <-MiaB-like<-AMMECR1* 165 bacteria Acetothermia bacterium 64_32 Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Acetothermia bacterium 64_32]
IO39371.1 <-PSE<-MiaB-like<-SPOUT_methylase<-AMMECR1*<-tRNA 181 bacteria Candidatus Omnitrophica bacterium CG1_02_49_10 hypothetical protein AUJ75_01325 [Candidatus Omnitrophica bacterium CG1_02_49_10]
OGX52017.1 AMMECR1*->SPOUT_methylase->MiaB-like-> 184 bacteria Omnitrophica WOR_2 bacterium RIFCSPLOWO2_12_FULL_46_30 hypothetical protein A3G37_02300 [Omnitrophica WOR_2 bacterium RIFCSPLOWO2_12_FULL_46_30]

#;association with polyprenyl synthetase

OGW33627.1 polyprenyl_synt->AMMECR1*-> 168 bacteria>nitrospirae Nitrospirae bacterium GWC2_42_7 AMMECR1 domain-containing protein [Nitrospirae bacterium GWC2_42_7]
OGW39701.1 <-AMMECR1*<-polyprenyl_synt 168 bacteria>nitrospirae Nitrospirae bacterium RBG_13_39_12 AMMECR1 domain-containing protein [Nitrospirae bacterium RBG_13_39_12]
OGW21116.1 polyprenyl_synt->AMMECR1*-> 169 bacteria>nitrospirae Nitrospirae bacterium GWA2_46_11 AMMECR1 domain-containing protein [Nitrospirae bacterium GWA2_46_11]
OGW34592.1 <-AMMECR1*<-polyprenyl_synt 170 bacteria>nitrospirae Nitrospirae bacterium GWD2_44_7 AMMECR1 domain-containing protein [Nitrospirae bacterium GWD2_44_7]
OGW63960.1 polyprenyl_synt->AMMECR1*-> 170 bacteria>nitrospirae Nitrospirae bacterium RIFOXYA2_FULL_44_9 AMMECR1 domain-containing protein [Nitrospirae bacterium RIFOXYA2_FULL_44_9]
OIO29825.1 <-AMMECR1*<-polyprenyl_synt 172 bacteria>nitrospirae Nitrospirae bacterium CG1_02_44_142 AMMECR1 domain-containing protein [Nitrospirae bacterium CG1_02_44_142]
OGW31163.1 <-AMMECR1*<-polyprenyl_synt 170 bacteria>nitrospirae Nitrospirae bacterium GWF2_44_13 AMMECR1 domain-containing protein [Nitrospirae bacterium GWF2_44_13]
ABC32596.1 polyprenyl_synt->?-><-AMMECR1*<-Memo 171 bacteria>proteobacteria>gammaproteobacteria Hahella chejuensis KCTC 2396 uncharacterized conserved protein [Hahella chejuensis KCTC 2396]
OGW65671.1 polyprenyl_synt->AMMECR1*-> 165 bacteria>nitrospirae Nitrospirae bacterium RIFCSPLOWO2_02_FULL_62_14 AmmeMemoRadiSam system protein A [Nitrospirae bacterium RIFCSPLOWO2_02_FULL_62_14]
OGW62150.1 polyprenyl_synt->AMMECR1*-> 171 bacteria>nitrospirae Nitrospirae bacterium RBG_16_64_22 AmmeMemoRadiSam system protein A [Nitrospirae bacterium RBG_16_64_22]
OGW93998.1 <-AMMECR1*<-polyprenyl_synt 177 bacteria>nitrospirae Nitrospirae bacterium RIFCSPLOWO2_12_FULL_63_8 AmmeMemoRadiSam system protein A [Nitrospirae bacterium RIFCSPLOWO2_12_FULL_63_8]
OGW69485.1 <-AMMECR1*<-polyprenyl_synt 177 bacteria>nitrospirae Nitrospirae bacterium RIFCSPLOWO2_01_FULL_62_17 AmmeMemoRadiSam system protein A [Nitrospirae bacterium RIFCSPLOWO2_01_FULL_62_17]
BAT71479.1 polyprenyl_synt->AMMECR1*->Radical_SAM+ZnR-> 170 bacteria>aquificae Thermosulfidibacter takaii ABI70S6 conserved hypothetical protein [Thermosulfidibacter takaii ABI70S6]
OGW51354.1 polyprenyl_synt->AMMECR1*-> 139 bacteria>nitrospirae Nitrospirae bacterium RBG_19FT_COMBO_42_15 AMMECR1 domain-containing protein, partial [Nitrospirae bacterium RBG_19FT_COMBO_42_15]
KPK43963.1 <-AMMECR1*<-polyprenyl_synt 168 bacteria>nitrospirae Nitrospira bacterium SM23_35 hypothetical protein AMK74_05920 [Nitrospira bacterium SM23_35]
KPK02557.1 polyprenyl_synt->AMMECR1*-> 168 bacteria>nitrospirae Nitrospira bacterium SG8_35_4 hypothetical protein AMK71_01795 [Nitrospira bacterium SG8_35_4]
OHE56505.1 polyprenyl_synt->AMMECR1*-> 168 bacteria>nitrospirae Thermodesulfovibrio sp. RBG_19FT_COMBO_42_12 AMMECR1 domain-containing protein [Thermodesulfovibrio sp. RBG_19FT_COMBO_42_12]
OIP61616.1 <-AMMECR1*<-polyprenyl_synt 168 bacteria>nitrospirae Nitrospirae bacterium CG2_30_41_42 AMMECR1 domain-containing protein [Nitrospirae bacterium CG2_30_41_42]
OGW16603.1 <-AMMECR1*<-polyprenyl_synt 169 bacteria>nitrospirae Nitrospirae bacterium GWC1_57_7 AMMECR1 domain-containing protein [Nitrospirae bacterium GWC1_57_7]
OGW26543.1 polyprenyl_synt->AMMECR1*-> 169 bacteria>nitrospirae Nitrospirae bacterium GWC2_57_13 AMMECR1 domain-containing protein [Nitrospirae bacterium GWC2_57_13]
OGW49391.1 <-AMMECR1*<-polyprenyl_synt 169 bacteria>nitrospirae Nitrospirae bacterium GWC2_57_9 AMMECR1 domain-containing protein [Nitrospirae bacterium GWC2_57_9]
OGW41226.1 polyprenyl_synt->AMMECR1*-> 169 bacteria>nitrospirae Nitrospirae bacterium GWD2_57_9 AMMECR1 domain-containing protein [Nitrospirae bacterium GWD2_57_9]
OGW70417.1 polyprenyl_synt->AMMECR1*-> 170 bacteria>nitrospirae Nitrospirae bacterium RIFOXYC2_FULL_44_7 AMMECR1 domain-containing protein [Nitrospirae bacterium RIFOXYC2_FULL_44_7]
OGW61659.1 <-AMMECR1*<-polyprenyl_synt 172 bacteria>nitrospirae Nitrospirae bacterium RIFCSPLOW2_12_42_9 AMMECR1 domain-containing protein [Nitrospirae bacterium RIFCSPLOW2_12_42_9]
OGW44324.1 polyprenyl_synt->AMMECR1*-> 172 bacteria>nitrospirae Nitrospirae bacterium RBG_16_43_11 AMMECR1 domain-containing protein [Nitrospirae bacterium RBG_16_43_11]
OIO62128.1 <-polyprenyl_synt<-?<-AMMECR1* 183 archaea Candidatus Woesearchaeota archaeon CG1_02_33_12 AMMECR1 domain-containing protein [Candidatus Woesearchaeota archaeon CG1_02_33_12]
OGG89928.1 AMMECR1*->polyprenyl_synt-> 187 bacteria Candidatus Kuenenbacteria bacterium RIFCSPHIGHO2_02_FULL_42_29 hypothetical protein A3C68_02625 [Candidatus Kuenenbacteria bacterium RIFCSPHIGHO2_02_FULL_42_29]

#;association with TIM barrel hydrolase domain specifically related to hydrolases involved in nucleotide
#;metabolism pathways. May sometimes be further coupled to SPOUT methylase, Mut7-C PIN nuclease, and the
#;Quinolinate/nicotinate phosphoribosyltransferase in lineage-specific fashion, potentially acting as
#;base-modifiers.

#;only AMMECR1
OLS25137.1 <-AMMECR1*<-TIM_barrel_hydrolase 149 archaea>asgard group Candidatus Thorarchaeota archaeon AB_25 hypothetical protein ThorAB25_22560, partial [Candidatus Thorarchaeota archaeon AB_25]
AGN25735.1 <-TIM_barrel_hydrolase<-AMMECR1* 194 archaea>euryarchaeota Candidatus Methanomassiliicoccus intestinalis Issoire-Mx1 AMMECR1 domain-containing protein [Candidatus Methanomassiliicoccus intestinalis Issoire-Mx1]
AGI86089.1 <-TIM_barrel_hydrolase<-AMMECR1* 197 archaea>euryarchaeota Candidatus Methanomethylophilus alvus Mx1201 putative ACR [Candidatus Methanomethylophilus alvus Mx1201]
AGI48254.1 <-TIM_barrel_hydrolase<-AMMECR1* 197 archaea>euryarchaeota Thermoplasmatales archaeon BRNA1 conserved hypothetical protein TIGR00296 [Thermoplasmatales archaeon BRNA1]
AMH94002.1 AMMECR1*->TIM_barrel_hydrolase-> 200 archaea>euryarchaeota methanogenic archaeon ISO4-H5 hypothetical protein AR505_0280 [methanogenic archaeon ISO4-H5]
AIZ56712.1 <-TIM_barrel_hydrolase<-AMMECR1* 210 archaea>euryarchaeota Candidatus Methanoplasma termitum hypothetical protein Mpt1_c08350 [Candidatus Methanoplasma termitum]
#;Mut7-C and AMMECR1
OLD44757.1 TIM_barrel_hydrolase->Mut7-C->AMMECR1*-> 203 archaea archaeon 13_1_40CM_2_52_4 hypothetical protein AUI51_00865 [archaeon 13_1_40CM_2_52_4]
OLB71134.1 <-AMMECR1*<-Mut7-C<-TIM_barrel_hydrolase 203 archaea archaeon 13_2_20CM_2_52_21 hypothetical protein AUI06_04665 [archaeon 13_2_20CM_2_52_21]
OLB47027.1 <-AMMECR1*<-Mut7-C<-TIM_barrel_hydrolase 206 archaea archaeon 13_2_20CM_2_53_6 hypothetical protein AUI07_02320 [archaeon 13_2_20CM_2_53_6]
OLC63822.1 <-AMMECR1*<-Mut7-C<-TIM_barrel_hydrolase 206 archaea archaeon 13_1_40CM_4_53_4 hypothetical protein AUH73_01295 [archaeon 13_1_40CM_4_53_4]
OLE68504.1 TIM_barrel_hydrolase->Mut7-C->AMMECR1*-> 207 archaea archaeon 13_1_20CM_2_51_12 hypothetical protein AUF78_15545 [archaeon 13_1_20CM_2_51_12]
OLD79114.1 TIM_barrel_hydrolase->Mut7-C->AMMECR1*-> 210 archaea archaeon 13_1_20CM_52_20 hypothetical protein AUF62_00485 [archaeon 13_1_20CM_52_20]
OLD56233.1 TIM_barrel_hydrolase->Mut7-C->AMMECR1*-> 208 archaea archaeon 13_1_40CM_2_52_13 hypothetical protein AUI46_01730 [archaeon 13_1_40CM_2_52_13]
#;Quinolinate/nicotinate_phosphoribosyltransferase, AMMECR1
KXH74066.1 TIM_barrel_hydrolase->AMMECR1*->QRPTase_N+QRPTase_C-> 209 archaea>asgard group Candidatus Thorarchaeota archaeon SMTZ1-83 hypothetical protein AM324_06080 [Candidatus Thorarchaeota archaeon SMTZ1-83]
KXH73735.1 <-QRPTase_N+QRPTase_C<-AMMECR1*<-TIM_barrel_hydrolase 209 archaea>asgard group Candidatus Thorarchaeota archaeon SMTZ1-83 hypothetical protein AM324_06405 [Candidatus Thorarchaeota archaeon SMTZ1-83]
KXH73011.1 <-QRPTase_N+QRPTase_C<-AMMECR1*<-TIM_barrel_hydrolase 210 archaea>asgard group Candidatus Thorarchaeota archaeon SMTZ-45 hypothetical protein AM326_10880 [Candidatus Thorarchaeota archaeon SMTZ-45]
AKH96775.1 <-TIM_barrel_hydrolase<-?<-?||SP+MPTase->QRPTase_N+QRPTase_C-><-AMMECR1* 210 archaea>euryarchaeota Halanaeroarchaeum sulfurireducens AMMECR1 domain protein [Halanaeroarchaeum sulfurireducens]
KXH73434.1 TIM_barrel_hydrolase->AMMECR1*->QRPTase_N+QRPTase_C-> 210 archaea>asgard group Candidatus Thorarchaeota archaeon SMTZ1-45 hypothetical protein AM325_07910 [Candidatus Thorarchaeota archaeon SMTZ1-45]
#;SPOUT_methylase. AMMECR1
OLS15850.1 <-QRPTase_N+QRPTase_C<-AMMECR1*<-TIM_barrel_hydrolase<-SPOUT_methylase 208 archaea>asgard group Candidatus Lokiarchaeota archaeon CR_4 ammecr1 domain-containing protein [Candidatus Lokiarchaeota archaeon CR_4]
KKK40617.1 <-AMMECR1*<-TIM_barrel_hydrolase<-SPOUT_methylase 209 archaea>asgard group Lokiarchaeum sp. GC14_75 hypothetical protein Lokiarch_49890 [Lokiarchaeum sp. GC14_75]
KKK40888.1 SPOUT_methylase->TIM_barrel_hydrolase->AMMECR1*-> 209 archaea>asgard group Lokiarchaeum sp. GC14_75 hypothetical protein Lokiarch_47660 [Lokiarchaeum sp. GC14_75]

##;association with NFACT, also see Mut7-C commonly

BAJ51511.1 NFACT_module->CBS->Mut7-C->AMMECR1*-> 216 archaea>thaumarchaeota Candidatus Caldiarchaeum subterraneum conserved hypothetical protein [Candidatus Caldiarchaeum subterraneum]
ACX91412.1 <-AMMECR1*<-Mut7-C<-?||NFACT_module-> 191 archaea>crenarchaeota Sulfolobus solfataricus 98/2 AMMECR1 domain protein [Sulfolobus solfataricus 98/2]
CUR50838.1 <-AMMECR1*<-Mut7-C<-NFACT_module 199 archaea>thaumarchaeota Candidatus Nitrosotalea devanaterra Protein MTH_857 [Candidatus Nitrosotalea devanaterra]
AJZ76078.1 <-AMMECR1*<-Mut7-C<-NFACT_module 201 archaea>thaumarchaeota Candidatus Nitrosotenuis cloacae hypothetical protein SU86_006505 [Candidatus Nitrosotenuis cloacae]
OLS32962.1 <-AMMECR1*<-Mut7-C<-CBS<-NFACT_module 201 archaea>asgard group Candidatus Heimdallarchaeota archaeon AB_125 hypothetical protein HeimAB125_03540 [Candidatus Heimdallarchaeota archaeon AB_125]
AJB41163.1 NFACT_module->?->Mut7-C->AMMECR1*-> 213 archaea>crenarchaeota Thermofilum carboxyditrophus 1505 AMMECR1 domain-containing protein [Thermofilum carboxyditrophus 1505]
AGT35368.1 NFACT_module->?->Mut7-C->AMMECR1*-> 213 archaea>crenarchaeota Thermofilum adornatus hypothetical protein N186_05110 [Thermofilum adornatus]
ABL78150.1 NFACT_module->?->Mut7-C->AMMECR1*-> 213 archaea>crenarchaeota Thermofilum pendens Hrk 5 AMMECR1 domain protein [Thermofilum pendens Hrk 5]
ABP94331.1 <-AMMECR1*<-Mut7-C<-?||NFACT_module-> 221 archaea>crenarchaeota Metallosphaera sedula DSM 5348 AMMECR1 domain protein [Metallosphaera sedula DSM 5348]
AEE93497.1 <-NFACT_module||?->Mut7-C->AMMECR1*-> 221 archaea>crenarchaeota Acidianus hospitalis W1 AMMECR1 domain protein [Acidianus hospitalis W1]
AKV82307.1 <-AMMECR1*<-Mut7-C<-?||NFACT_module-> 221 archaea>crenarchaeota Metallosphaera sedula hypothetical protein MsedE_0162 [Metallosphaera sedula]
AKV80064.1 <-AMMECR1*<-Mut7-C<-?||NFACT_module-> 221 archaea>crenarchaeota Metallosphaera sedula hypothetical protein MsedD_0162 [Metallosphaera sedula]
AKV75573.1 <-AMMECR1*<-Mut7-C<-?||NFACT_module-> 221 archaea>crenarchaeota Metallosphaera sedula hypothetical protein MsedB_0162 [Metallosphaera sedula]
AKV77819.1 <-AMMECR1*<-Mut7-C<-?||NFACT_module-> 221 archaea>crenarchaeota Metallosphaera sedula hypothetical protein MsedC_0161 [Metallosphaera sedula]
ARM75977.1 <-NFACT_module||?->Mut7-C->AMMECR1*-> 222 archaea>crenarchaeota Acidianus manzaensis AMMECR1 domain-containing protein [Acidianus manzaensis]
AOL16170.1 <-NFACT_module||?->Mut7-C->AMMECR1*-> 226 archaea>crenarchaeota Sulfolobus sp. A20 AMMECR1 domain-containing protein [Sulfolobus sp. A20]
AHC51144.1 <-AMMECR1*<-Mut7-C<-?||NFACT_module-> 227 archaea>crenarchaeota Sulfolobus acidocaldarius SUSAZ hypothetical protein SUSAZ_03575 [Sulfolobus acidocaldarius SUSAZ]
AAY80162.1 <-AMMECR1*<-Mut7-C<-?||NFACT_module-> 227 archaea>crenarchaeota Sulfolobus acidocaldarius DSM 639 conserved Archaeal protein [Sulfolobus acidocaldarius DSM 639]
ACR42552.1 <-NFACT_module||?->Mut7-C->AMMECR1*-> 227 archaea>crenarchaeota Sulfolobus islandicus M.16.4 AMMECR1 domain protein [Sulfolobus islandicus M.16.4]
AGE70740.1 <-AMMECR1*<-Mut7-C<-?||NFACT_module-> 227 archaea>crenarchaeota Sulfolobus acidocaldarius N8 hypothetical protein SacN8_03840 [Sulfolobus acidocaldarius N8]
ACP47977.1 <-AMMECR1*<-Mut7-C<-?||NFACT_module-> 227 archaea>crenarchaeota Sulfolobus islandicus Y.N.15.51 AMMECR1 domain protein [Sulfolobus islandicus Y.N.15.51]
ACP36097.1 <-NFACT_module||?->Mut7-C->AMMECR1*-> 227 archaea>crenarchaeota Sulfolobus islandicus L.S.2.15 AMMECR1 domain protein [Sulfolobus islandicus L.S.2.15]
ACP46317.1 <-NFACT_module||?->Mut7-C->AMMECR1*-> 227 archaea>crenarchaeota Sulfolobus islandicus Y.G.57.14 AMMECR1 domain protein [Sulfolobus islandicus Y.G.57.14]
ADX83233.1 <-NFACT_module||?->Mut7-C->AMMECR1*-> 227 archaea>crenarchaeota Sulfolobus islandicus HVE10/4 AMMECR1 domain protein [Sulfolobus islandicus HVE10/4]
AGE73012.1 <-AMMECR1*<-Mut7-C<-?||NFACT_module-> 227 archaea>crenarchaeota Sulfolobus acidocaldarius Ron12/I hypothetical protein SacRon12I_03825 [Sulfolobus acidocaldarius Ron12/I]
BAB65187.1 <-AMMECR1*<-Mut7-C<-?||NFACT_module-> 230 archaea>crenarchaeota Sulfolobus tokodaii str. 7 hypothetical protein STK_02290 [Sulfolobus tokodaii str. 7]
ADY01932.1 NFACT_module->Mut7-C->AMMECR1*-> 231 archaea>crenarchaeota Vulcanisaeta moutnovskia 768-28 AMMECR1 domain protein [Vulcanisaeta moutnovskia 768-28]
ADN50274.1 NFACT_module->Mut7-C->AMMECR1*-> 232 archaea>crenarchaeota Vulcanisaeta distributa DSM 14429 AMMECR1 domain protein [Vulcanisaeta distributa DSM 14429]
#;also see Mut7-C association independent of NFACT module
KUO41855.1 <-AMMECR1*<-Mut7-C 201 archaea>euryarchaeota Hadesarchaea archaeon YNP_45 hypothetical protein APZ16_03965 [Hadesarchaea archaeon YNP_45]
KUO40043.1 Mut7-C->AMMECR1*-> 202 archaea>euryarchaeota Hadesarchaea archaeon DG-33 hypothetical protein AVW05_01300 [Hadesarchaea archaeon DG-33]
KUO43406.1 Mut7-C->AMMECR1*-> 203 archaea>euryarchaeota Hadesarchaea archaeon YNP_N21 hypothetical protein APU95_06035 [Hadesarchaea archaeon YNP_N21]
AFH42292.1 ut7-C->AMMECR1*-> 206 archaea>crenarchaeota Fervidicoccus fontis Kam940 AMMECR1 family protein [Fervidicoccus fontis Kam940]
AAM01703.1 Mut7-C->AMMECR1*-> 207 archaea>euryarchaeota Methanopyrus kandleri AV19 Uncharacterized conserved protein [Methanopyrus kandleri AV19]
OLS17664.1 <-AMMECR1*||Mut7-C-> 214 archaea>asgard group Candidatus Odinarchaeota archaeon LCB_4 hypothetical protein OdinLCB4_08840 [Candidatus Odinarchaeota archaeon LCB_4]
ADG90484.1 Mut7-C->AMMECR1*-> 221 archaea>crenarchaeota Thermosphaera aggregans DSM 11486 AMMECR1 domain protein [Thermosphaera aggregans DSM 11486]
ADV64492.1 Mut7-C->AMMECR1*-> 223 archaea>crenarchaeota Desulfurococcus mucosus DSM 2162 AMMECR1 domain protein [Desulfurococcus mucosus DSM 2162]
AFK50437.1 <-AMMECR1*<-Mut7-C 224 archaea>crenarchaeota Thermogladius calderae 1633 AMMECR1 domain protein [Thermogladius calderae 1633]
ADM28039.1 Mut7-C->AMMECR1*-> 224 archaea>crenarchaeota Ignisphaera aggregans DSM 17230 AMMECR1 domain protein [Ignisphaera aggregans DSM 17230]
ADI32241.1 <-AMMECR1*<-Mut7-C 226 archaea>crenarchaeota Staphylothermus hellenicus DSM 12710 AMMECR1 domain protein [Staphylothermus hellenicus DSM 12710]
ABN70400.1 Mut7-C->AMMECR1*-> 226 archaea>crenarchaeota Staphylothermus marinus F1 AMMECR1 domain protein [Staphylothermus marinus F1]
ACL11795.1 <-AMMECR1*<-Mut7-C 226 archaea>crenarchaeota Desulfurococcus amylolyticus 1221n AMMECR1 domain protein [Desulfurococcus amylolyticus 1221n]
AAK40539.1 <-AMMECR1*<-Mut7-C 227 archaea>crenarchaeota Sulfolobus solfataricus P2 Conserved hypothetical protein [Sulfolobus solfataricus P2]
AFL66006.1 <-AMMECR1*<-Mut7-C 229 archaea>crenarchaeota Desulfurococcus amylolyticus DSM 16532 AMMECR1 domain protein [Desulfurococcus amylolyticus DSM 16532]
AEB96021.1 Mut7-C->AMMECR1*-> 193 archaea>crenarchaeota Metallosphaera cuprina Ar-4 AMMECR1 domain-containing protein [Metallosphaera cuprina Ar-4]

#;association with alpha-macroglobulin

OJU61882.1 <-alpha-2-macroglobulin<-SP+AMMECR1* 188 bacteria>armatimonadetes Armatimonadetes bacterium 55-13 hypothetical protein BGO01_13280 [Armatimonadetes bacterium 55-13]
OGW62772.1 SP+AMMECR1*->SP+CarboxypepD_reg+CarboxypepD_reg+CarboxypepD_reg+alpha-2-macroglobulin-> 201 bacteria>nitrospirae Nitrospirae bacterium RBG_16_64_22 hypothetical protein A2V83_05215 [Nitrospirae bacterium RBG_16_64_22]
ABK98921.1 <-SP+CarboxypepD_reg+CarboxypepD_reg+CarboxypepD_reg+alpha-2-macroglobulin<-SP+AMMECR1* 205 bacteria>proteobacteria>deltaproteobacteria Pelobacter propionicus DSM 2379 hypothetical protein Ppro_1301 [Pelobacter propionicus DSM 2379]
AFM11268.1 <-alpha-2-macroglobulin<-SP+AMMECR1* 212 bacteria>spirochaetes Turneriella parva DSM 21527 AMMECR1 domain protein [Turneriella parva DSM 21527]

3. Radical SAM family island-independent associations

#;association with spermine_synthase, independent of AMMECR1 and Memo

ACB84489.1 TAT+Cys_rich+Radical_SAM+ZnR*->TM_region+Spermine_synthase+TM_region-> 395 bacteria>firmicutes Natranaerobius thermophilus JW/NM-WN-LF Radical SAM domain protein [Natranaerobius thermophilus JW/NM-WN-LF]
OQX88296.1 TM_region+Spermine_synthase+TM_region->Cys_rich+Radical_SAM+ZnR*-> 363 bacteria Candidatus Omnitrophica bacterium 4484_70.2 AmmeMemoRadiSam system radical SAM enzyme [Candidatus Omnitrophica bacterium 4484_70.2]
OGW82399.1 Cys_rich+Radical_SAM+ZnR*-><-TM_region+Spermine_synthase+TM_region 360 bacteria Omnitrophica bacterium RIFCSPHIGHO2_02_FULL_51_18 AmmeMemoRadiSam system radical SAM enzyme [Omnitrophica bacterium RIFCSPHIGHO2_02_FULL_51_18]
KPK31105.1 <-TM_region+Spermine_synthase+TM_region<-Cys_rich+Radical_SAM+ZnR* 355 bacteria>nitrospirae Nitrospira bacterium SG8_35_1 hypothetical protein AMK70_12815 [Nitrospira bacterium SG8_35_1]
OGD20121.1 <-TM_region+Spermine_synthase+TM_region<-Cys_rich+Radical_SAM+ZnR* 349 bacteria Candidatus Aminicenantes bacterium RBG_16_63_16 AmmeMemoRadiSam system radical SAM enzyme [Candidatus Aminicenantes bacterium RBG_16_63_16]
OPX28853.1 TM_region+Spermine_synthase+TM_region->Cys_rich+Radical_SAM+ZnR*-> 347 bacteria Candidatus Omnitrophica bacterium 4484_171 AmmeMemoRadiSam system radical SAM enzyme [Candidatus Omnitrophica bacterium 4484_171]
OGD19659.1 <-TM_region+Spermine_synthase+TM_region<-Cys_rich+Radical_SAM+ZnR* 346 bacteria Candidatus Aminicenantes bacterium RBG_13_64_14 AmmeMemoRadiSam system radical SAM enzyme [Candidatus Aminicenantes bacterium RBG_13_64_14]
OGD17711.1 Cys_rich+Radical_SAM+ZnR*->TM_region+Spermine_synthase+TM_region-> 343 bacteria Candidatus Aminicenantes bacterium RBG_16_63_14 AmmeMemoRadiSam system radical SAM enzyme [Candidatus Aminicenantes bacterium RBG_16_63_14]
OGD25890.1 Cys_rich+Radical_SAM+ZnR*->TM_region+Spermine_synthase+TM_region-> 343 bacteria Candidatus Aminicenantes bacterium RBG_19FT_COMBO_65_30 AmmeMemoRadiSam system radical SAM enzyme [Candidatus Aminicenantes bacterium RBG_19FT_COMBO_65_30]
OGW94667.1 TM_region+Spermine_synthase+TM_region->Cys_rich+Radical_SAM+ZnR*-> 343 bacteria Omnitrophica bacterium RIFCSPLOWO2_01_FULL_45_24 AmmeMemoRadiSam system radical SAM enzyme [Omnitrophica bacterium RIFCSPLOWO2_01_FULL_45_24]
KPJ49985.1 Cys_rich+Radical_SAM+ZnR*->TM_region+Spermine_synthase+TM_region-> 341 bacteria candidate division Zixibacteria bacterium DG_27 radical SAM protein [candidate division Zixibacteria bacterium DG_27]
KPL14055.1 Cys_rich+Radical_SAM+ZnR*->TM_region+Spermine_synthase+TM_region-> 340 bacteria candidate division WOR_3 bacterium SM1_77 hypothetical protein AMJ74_04115 [candidate division WOR_3 bacterium SM1_77]
OGD12830.1 <-TM_region+Spermine_synthase+TM_region<-Cys_rich+Radical_SAM+ZnR* 337 bacteria Candidatus Aminicenantes bacterium RBG_16_66_30 AmmeMemoRadiSam system radical SAM enzyme [Candidatus Aminicenantes bacterium RBG_16_66_30]
OGX15019.1 <-TM_region+Spermine_synthase+TM_region<-?<-Cys_rich+Radical_SAM+ZnR* 336 bacteria Omnitrophica WOR_2 bacterium RBG_13_41_10 AmmeMemoRadiSam system radical SAM enzyme [Omnitrophica WOR_2 bacterium RBG_13_41_10]
OGX13064.1 Cys_rich+Radical_SAM+ZnR*-><-TM_region+Spermine_synthase+TM_region 335 bacteria Omnitrophica WOR_2 bacterium GWA2_63_20 AmmeMemoRadiSam system radical SAM enzyme [Omnitrophica WOR_2 bacterium GWA2_63_20]
OGX31141.1 Cys_rich+Radical_SAM+ZnR*-><-TM_region+Spermine_synthase+TM_region 335 bacteria Omnitrophica WOR_2 bacterium RIFCSPHIGHO2_12_FULL_64_13 AmmeMemoRadiSam system radical SAM enzyme [Omnitrophica WOR_2 bacterium RIFCSPHIGHO2_12_FULL_64_13]
OGX35764.1 Cys_rich+Radical_SAM+ZnR*-><-TM_region+Spermine_synthase+TM_region 335 bacteria Omnitrophica WOR_2 bacterium RIFCSPHIGHO2_02_FULL_63_39 AmmeMemoRadiSam system radical SAM enzyme [Omnitrophica WOR_2 bacterium RIFCSPHIGHO2_02_FULL_63_39]
OGX45794.1 TM_region+Spermine_synthase+TM_region-><-Cys_rich+Radical_SAM+ZnR* 335 bacteria Omnitrophica WOR_2 bacterium RIFCSPLOWO2_02_FULL_63_16 AmmeMemoRadiSam system radical SAM enzyme [Omnitrophica WOR_2 bacterium RIFCSPLOWO2_02_FULL_63_16]
OGX49407.1 Cys_rich+Radical_SAM+ZnR*-><-TM_region+Spermine_synthase+TM_region 335 bacteria Omnitrophica WOR_2 bacterium RIFCSPLOWO2_12_FULL_63_16 AmmeMemoRadiSam system radical SAM enzyme [Omnitrophica WOR_2 bacterium RIFCSPLOWO2_12_FULL_63_16]
OGD37795.1 Cys_rich+Radical_SAM+ZnR*->TM_region+Spermine_synthase+TM_region-> 334 bacteria Candidatus Aminicenantes bacterium RBG_19FT_COMBO_58_17 AmmeMemoRadiSam system radical SAM enzyme [Candidatus Aminicenantes bacterium RBG_19FT_COMBO_58_17]
KPK64606.1 Cys_rich+Radical_SAM+ZnR*->TM_region+Spermine_synthase+TM_region-> 331 bacteria candidate division WOR_3 bacterium SM23_42 hypothetical protein AMJ83_01675 [candidate division WOR_3 bacterium SM23_42]
OGL55241.1 Cys_rich+Radical_SAM+ZnR*->?-><-TM_region+Spermine_synthase+TM_region 331 bacteria Candidatus Schekmanbacteria bacterium RIFCSPLOWO2_12_FULL_38_15 AmmeMemoRadiSam system radical SAM enzyme [Candidatus Schekmanbacteria bacterium RIFCSPLOWO2_12_FULL_38_15]
KPJ59532.1 Cys_rich+Radical_SAM+ZnR*->TM_region+Spermine_synthase+TM_region-> 330 bacteria Latescibacteria bacterium DG_63 hypothetical protein AMJ46_10855 [Latescibacteria bacterium DG_63]
OGW82808.1 Cys_rich+Radical_SAM+ZnR*-><-TM_region+Spermine_synthase+TM_region 326 bacteria Omnitrophica bacterium RIFCSPLOWO2_01_FULL_45_10 AmmeMemoRadiSam system radical SAM enzyme [Omnitrophica bacterium RIFCSPLOWO2_01_FULL_45_10]
OIO37907.1 Cys_rich+Radical_SAM+ZnR*-><-TM_region+Spermine_synthase+TM_region 322 bacteria Candidatus Omnitrophica bacterium CG1_02_49_16 AmmeMemoRadiSam system radical SAM enzyme [Candidatus Omnitrophica bacterium CG1_02_49_16]
OGD22139.1 <-TM_region+Spermine_synthase+TM_region<-Cys_rich+Radical_SAM+ZnR* 321 bacteria Candidatus Aminicenantes bacterium RBG_13_59_9 AmmeMemoRadiSam system radical SAM enzyme [Candidatus Aminicenantes bacterium RBG_13_59_9]
KPJ85623.1 TM_region+Spermine_synthase+TM_region->?-><-Cys_rich+Radical_SAM+ZnR* 230 bacteria Parcubacteria bacterium SG8_24 hypothetical protein AMJ57_02600, partial [Parcubacteria bacterium SG8_24]

#;association between Radical SAM family and SP+NusG_II, SP+ApbE, and transmembrane transporter most closely-related to
#;heptaprenyl diphosphate synthase component I

OQX89347.1 Cys_rich+Radical_SAM+ZnR*->SP+NusG_II->tm_transporter-like-> 330 bacteria candidate division Zixibacteria bacterium 4484_93 AmmeMemoRadiSam system radical SAM enzyme [candidate division Zixibacteria bacterium 4484_93]
AFG35198.1 <-SP+ApbE<-Cys_rich+Radical_SAM+ZnR* 347 bacteria>thermotogae Fervidobacterium pennivorans DSM 9078 pyruvate-formate lyase-activating enzyme [Fervidobacterium pennivorans DSM 9078]
ANE41951.1 <-SP+ApbE<-Cys_rich+Radical_SAM+ZnR* 347 bacteria>thermotogae Fervidobacterium pennivorans pyruvate-formate lyase [Fervidobacterium pennivorans]
ABS60833.1 <-SP+ApbE<-Cys_rich+Radical_SAM+ZnR* 344 bacteria>thermotogae Fervidobacterium nodosum Rt17-B1 Radical SAM domain protein [Fervidobacterium nodosum Rt17-B1]
OIP12423.1 <-tm_transporter-like<-SP+NusG_II<-SP+ApbE<-Cys_rich+Radical_SAM+ZnR* 340 bacteria>caldiserica Caldisericum sp. CG2_30_36_11 AmmeMemoRadiSam system radical SAM enzyme [Caldisericum sp. CG2_30_36_11]
AMW33726.1 <-SP+ApbE<-Cys_rich+Radical_SAM+ZnR* 339 bacteria>thermotogae Fervidobacterium islandicum radical SAM protein [Fervidobacterium islandicum]
KPK62448.1 <-Cys_rich+Radical_SAM+ZnR*<-SP+ApbE 335 bacteria candidate division WOR_3 bacterium SM23_42 radical SAM protein [candidate division WOR_3 bacterium SM23_42]
KZD16250.1 SP+ApbE->Cys_rich+Radical_SAM+ZnR*->SP+NusG_II-> 331 bacteria candidate division Hyd24-12 bacterium Vib_1 hypothetical protein AO396_04830 [candidate division Hyd24-12 bacterium Vib_1]
KZD19241.1 SP+ApbE->Cys_rich+Radical_SAM+ZnR*->SP+NusG_II-> 331 bacteria candidate division Hyd24-12 bacterium Ran_1 hypothetical protein AO395_08150 [candidate division Hyd24-12 bacterium Ran_1]
KZD20155.1 <-SP+NusG_II<-Cys_rich+Radical_SAM+ZnR*<-SP+ApbE 331 bacteria candidate division Hyd24-12 bacterium Dam_1 hypothetical protein AO394_08795 [candidate division Hyd24-12 bacterium Dam_1]
OIN98315.1 <-SP+ApbE<-Cys_rich+Radical_SAM+ZnR* 328 bacteria Candidatus Desantisbacteria bacterium CG1_02_38_46 AmmeMemoRadiSam system radical SAM enzyme [Candidatus Desantisbacteria bacterium CG1_02_38_46]
OYD16644.1 <-tm_transporter-like<-SP+NusG_II<-Cys_rich+Radical_SAM+ZnR*<-SP+ApbE 328 bacteria candidate division WOR-3 bacterium JGI_Cruoil_03_51_56 AmmeMemoRadiSam system radical SAM enzyme [candidate division WOR-3 bacterium JGI_Cruoil_03_51_56]
ACJ75817.1 Cys_rich+Radical_SAM+ZnR*->SP+ApbE-> 327 bacteria>thermotogae Thermosipho africanus TCF52B radical SAM domain protein [Thermosipho africanus TCF52B]
OIO00524.1 <-SP+ApbE<-Cys_rich+Radical_SAM+ZnR* 327 bacteria Candidatus Desantisbacteria bacterium CG1_02_49_89 AmmeMemoRadiSam system radical SAM enzyme [Candidatus Desantisbacteria bacterium CG1_02_49_89]
ABR30407.1 Cys_rich+Radical_SAM+ZnR*->SP+ApbE-> 326 bacteria>thermotogae Thermosipho melanesiensis BI429 Radical SAM domain protein [Thermosipho melanesiensis BI429]
ANQ54001.1 Cys_rich+Radical_SAM+ZnR*->SP+ApbE-> 326 bacteria>thermotogae Thermosipho sp. 1070 radical SAM protein [Thermosipho sp. 1070]
APT72446.1 Cys_rich+Radical_SAM+ZnR*->SP+ApbE-> 326 bacteria>thermotogae Thermosipho sp. 1063 hypothetical protein BG95_06165 [Thermosipho sp. 1063]
APT73567.1 Cys_rich+Radical_SAM+ZnR*->SP+ApbE-> 326 bacteria>thermotogae Thermosipho melanesiensis hypothetical protein BW47_02880 [Thermosipho melanesiensis]
KPJ49306.1 tRNA->SP+ApbE->Cys_rich+Radical_SAM+ZnR*-> 325 bacteria candidate division TA06 bacterium DG_26 radical SAM protein [candidate division TA06 bacterium DG_26]
OPX17454.1 <-Cys_rich+Radical_SAM+ZnR*<-SP+ApbE 277 bacteria candidate division WOR-3 bacterium 4484_100 AmmeMemoRadiSam system radical SAM enzyme [candidate division WOR-3 bacterium 4484_100]
BAL81082.1 <-tm_transporter-like<-SP+NusG_II<-SP+ApbE<-Radical_SAM+ZnR*<-Cys_rich+Radical_SAM+ZnR* 237 bacteria>caldiserica Caldisericum exile AZM16c01 hypothetical protein CSE_09560 [Caldisericum exile AZM16c01]
OQX70933.1 Cys_rich+Radical_SAM+ZnR*->SP+NusG_II-> 324 bacteria Candidatus Cloacimonas sp. 4484_275 AmmeMemoRadiSam system radical SAM enzyme [Candidatus Cloacimonas sp. 4484_275]
OYV03348.1 <-SP+NusG_II<-Cys_rich+Radical_SAM+ZnR* 328 bacteria candidate division bacterium WOR-3 4484_18 AmmeMemoRadiSam system radical SAM enzyme [candidate division bacterium WOR-3 4484_18]
CAO80775.1 Cys_rich+Radical_SAM+ZnR*->SP+NusG_II-> 293 bacteria Candidatus Cloacimonas acidaminovorans str. Evry putative enzyme with radical SAM domain [Candidatus Cloacimonas acidaminovorans str. Evry]
#;the above core of genes also associates with AMMECR1 in some thermotogae
CEP78990.1 <-tm_transporter-like<-SP+NusG_II<-SP+ApbE<-Cys_rich+Radical_SAM+ZnR*<-AMMECR1 333 bacteria>thermotogae Defluviitoga tunisiensis radical SAM domain-containing protein [Defluviitoga tunisiensis]
ABX32163.1 AMMECR1->Cys_rich+Radical_SAM+ZnR*->SP+ApbE->SP+NusG_II->tm_transporter-like-> 332 bacteria>thermotogae Petrotoga mobilis SJ95 Radical SAM domain protein [Petrotoga mobilis SJ95]
AAD36618.1 AMMECR1->Cys_rich+Radical_SAM+ZnR*->SP+ApbE->SP+NusG_II->tm_transporter-like-> 331 bacteria>thermotogae Thermotoga maritima MSB8 pyruvate formate-lyase activating enzyme, putative [Thermotoga maritima MSB8]
ABQ47254.1 <-tm_transporter-like<-SP+NusG_II<-SP+ApbE<-Cys_rich+Radical_SAM+ZnR*<-AMMECR1 331 bacteria>thermotogae Thermotoga petrophila RKU-1 Radical SAM domain protein [Thermotoga petrophila RKU-1]
ACB09559.1 AMMECR1->Cys_rich+Radical_SAM+ZnR*->SP+ApbE->SP+NusG_II->tm_transporter-like-> 331 bacteria>thermotogae Thermotoga sp. RQ2 Radical SAM domain protein [Thermotoga sp. RQ2]
ACM23311.1 AMMECR1->Cys_rich+Radical_SAM+ZnR*->SP+ApbE->SP+NusG_II-> 331 bacteria>thermotogae Thermotoga neapolitana DSM 4359 Radical SAM domain protein [Thermotoga neapolitana DSM 4359]
ADA67341.1 <-tm_transporter-like<-SP+NusG_II<-SP+ApbE<-Cys_rich+Radical_SAM+ZnR*<-AMMECR1 331 bacteria>thermotogae Thermotoga naphthophila RKU-10 Radical SAM domain protein [Thermotoga naphthophila RKU-10]
AFK06299.1 <-SP+NusG_II<-SP+ApbE<-Cys_rich+Radical_SAM+ZnR*<-AMMECR1 331 bacteria>thermotogae Mesotoga prima MesG1.Ag.4.2 pyruvate-formate lyase-activating enzyme [Mesotoga prima MesG1.Ag.4.2]
AIY86752.1 AMMECR1->Cys_rich+Radical_SAM+ZnR*->SP+ApbE->SP+NusG_II->tm_transporter-like-> 331 bacteria>thermotogae Thermotoga sp. 2812B Radical SAM domain protein [Thermotoga sp. 2812B]
AIY88572.1 <-tm_transporter-like<-SP+NusG_II<-SP+ApbE<-Cys_rich+Radical_SAM+ZnR*<-AMMECR1 331 bacteria>thermotogae Thermotoga sp. Cell2 Radical SAM domain protein [Thermotoga sp. Cell2]
AJG41226.1 AMMECR1->Cys_rich+Radical_SAM+ZnR*->SP+ApbE->SP+NusG_II->tm_transporter-like-> 331 bacteria>thermotogae Thermotoga sp. RQ7 hypothetical protein TRQ7_07155 [Thermotoga sp. RQ7]
AKE27440.1 AMMECR1->Cys_rich+Radical_SAM+ZnR*->SP+ApbE->SP+NusG_II->tm_transporter-like-> 331 bacteria>thermotogae Thermotoga maritima pyruvate-formate lyase [Thermotoga maritima]
AKE31184.1 AMMECR1->Cys_rich+Radical_SAM+ZnR*->SP+ApbE->SP+NusG_II->tm_transporter-like-> 331 bacteria>thermotogae Thermotoga maritima pyruvate-formate lyase [Thermotoga maritima]
ACR80382.1 <-tm_transporter-like<-SP+NusG_II<-SP+ApbE<-Cys_rich+Radical_SAM+ZnR*<-AMMECR1 330 bacteria>thermotogae Kosmotoga olearia TBF 19.5.1 Radical SAM domain protein [Kosmotoga olearia TBF 19.5.1]
AEX85722.1 <-tm_transporter-like<-SP+NusG_II<-SP+ApbE<-Cys_rich+Radical_SAM+ZnR*<-AMMECR1 330 bacteria>thermotogae Marinitoga piezophila KA3 pyruvate-formate lyase-activating enzyme [Marinitoga piezophila KA3]
APT76174.1 <-tm_transporter-like<-SP+NusG_II<-SP+ApbE<-Cys_rich+Radical_SAM+ZnR*<-AMMECR1 330 bacteria>thermotogae Marinitoga sp. 1137 pyruvate-formate lyase [Marinitoga sp. 1137]
ABV33003.1 AMMECR1->Cys_rich+Radical_SAM+ZnR*->SP+ApbE->SP+NusG_II->tm_transporter-like-> 329 bacteria>thermotogae Pseudothermotoga lettingae TMO Radical SAM domain protein [Pseudothermotoga lettingae TMO]
AEH50906.1 AMMECR1->Cys_rich+Radical_SAM+ZnR*->SP+ApbE->SP+NusG_II->tm_transporter-like-> 329 bacteria>thermotogae Pseudothermotoga thermarum DSM 5069 Radical SAM domain protein [Pseudothermotoga thermarum DSM 5069]
AJC72937.1 <-tm_transporter-like<-SP+NusG_II<-SP+ApbE<-Cys_rich+Radical_SAM+ZnR*<-AMMECR1 329 bacteria>thermotogae Pseudothermotoga hypogea DSM 11164 = NBRC 106472 radical SAM protein [Pseudothermotoga hypogea DSM 11164 = NBRC 106472]
AKI98172.1 AMMECR1->Cys_rich+Radical_SAM+ZnR*->SP+ApbE->SP+NusG_II->tm_transporter-like-> 329 bacteria>thermotogae Kosmotoga pacifica pyruvate-formate lyase [Kosmotoga pacifica]
#;the above core of genes also associates with a polyprenyl synthetase
KPK70294.1 polyprenyl_synt->SP+ApbE->Cys_rich+Radical_SAM+ZnR*->SP+NusG_II-> 327 bacteria candidate division TA06 bacterium SM23_40 radical SAM protein [candidate division TA06 bacterium SM23_40]
KPL10761.1 polyprenyl_synt->SP+ApbE->Cys_rich+Radical_SAM+ZnR*->SP+NusG_II-> 327 bacteria candidate division TA06 bacterium SM1_40 radical SAM protein [candidate division TA06 bacterium SM1_40]
AEI15068.1 polyprenyl_synt->Cys_rich+Radical_SAM+ZnR*->SP+ApbE->SP+NusG_II->tm_transporter-like-> 333 bacteria>deferribacteres Flexistipes sinusarabici DSM 4947 Radical SAM domain protein [Flexistipes sinusarabici DSM 4947]
KPJ52494.1 <-SP+NusG_II<-Cys_rich+Radical_SAM+ZnR*<-SP+ApbE<-polyprenyl_synt 327 bacteria candidate division TA06 bacterium DG_24 radical SAM protein [candidate division TA06 bacterium DG_24]
ADD67968.1 <-tm_transporter-like<-SP+NusG_II<-SP+ApbE<-Cys_rich+Radical_SAM+ZnR*<-polyprenyl_synt 327 bacteria>deferribacteres Denitrovibrio acetiphilus DSM 12809 Radical SAM domain protein [Denitrovibrio acetiphilus DSM 12809]
BAI80127.1 <-tm_transporter-like<-SP+NusG_II<-SP+ApbE<-Cys_rich+Radical_SAM+ZnR*<-polyprenyl_synt 327 bacteria>deferribacteres Deferribacter desulfuricans SSM1 pyruvate-formate lyase-activating enzyme [Deferribacter desulfuricans SSM1]
ADR18473.1 <-tm_transporter-like<-SP+NusG_II<-SP+ApbE<-Cys_rich+Radical_SAM+ZnR*<-polyprenyl_synt 324 bacteria>deferribacteres Calditerrivibrio nitroreducens DSM 19672 Radical SAM domain protein [Calditerrivibrio nitroreducens DSM 19672]

#;association with periplasmic binding protein (Peripla_BP_2), sometimes directly fused, sometimes observed operonically, sometimes both
#;(two copies present in neighborhood). Also seen frequently with Rossmann methylase.

ADK83568.1 <-SP+Peripla_BP_2<-?<-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*<-Rossmann_methylase 620 bacteria>proteobacteria>deltaproteobacteria Desulfarculus baarsii DSM 2075 Radical SAM domain protein [Desulfarculus baarsii DSM 2075]
ABK99100.1 Rossmann_methylase->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*->?->?->?->Rossmann_methylase->Cys_rich+Radical_SAM+ZnR*-> 603 bacteria>proteobacteria>deltaproteobacteria Pelobacter propionicus DSM 2379 Radical SAM domain protein [Pelobacter propionicus DSM 2379]
AOQ24150.1 <-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*<-Rossmann_methylase<-SP+Peripla_BP_2<- 598 bacteria>firmicutes Moorella thermoacetica molybdenum cofactor biosynthesis protein A [Moorella thermoacetica]
ABA89290.1 <-Rossmann_methylase<-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2* 595 bacteria>proteobacteria>deltaproteobacteria Pelobacter carbinolicus DSM 2380 radical SAM domain iron-sulfur cluster-binding oxidoreductase, solute-binding domain-containing [Pelobacter carbinolicus DSM 2380]
AGL03091.1 <-ABC_ATPase<-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*<-Rossmann_methylase 594 bacteria>firmicutes Desulfotomaculum gibsoniae DSM 7213 pyruvate-formate lyase-activating enzyme [Desulfotomaculum gibsoniae DSM 7213]
AHJ14126.1 SP+Peripla_BP_2->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*->Rossmann_methylase-> 593 bacteria>proteobacteria>epsilonproteobacteria Sulfurospirillum multivorans DSM 12446 PflA domain-containing protein [Sulfurospirillum multivorans DSM 12446]
AOO66431.1 SP+Peripla_BP_2->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*->Rossmann_methylase-> 593 bacteria>proteobacteria>epsilonproteobacteria Sulfurospirillum halorespirans DSM 13726 PflA domain-containing protein [Sulfurospirillum halorespirans DSM 13726]
ARU49817.1 SP+Peripla_BP_2->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*->Rossmann_methylase-> 593 bacteria>proteobacteria>epsilonproteobacteria Sulfurospirillum sp. SL2-1 hypothetical protein Sdiek1_2669 [Sulfurospirillum sp. SL2-1]
ATB70667.1 SP+Peripla_BP_2->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*->Rossmann_methylase-> 593 bacteria>proteobacteria>epsilonproteobacteria Sulfurospirillum sp. JPD-1 PflA domain-containing protein [Sulfurospirillum sp. JPD-1]
ABI68987.1 <-Rossmann_methylase<-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*<-SP+Peripla_BP_2 592 bacteria>firmicutes Syntrophomonas wolfei subsp. wolfei str. Goettingen G311 conserved hypothetical protein [Syntrophomonas wolfei subsp. wolfei str. Goettingen G311]
ABR66651.1 <-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*<-Rossmann_methylase 587 archaea>euryarchaeota Methanococcus maripaludis C7 Radical SAM domain protein [Methanococcus maripaludis C7]
CAF30736.1 Rossmann_methylase->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*-> 585 archaea>euryarchaeota Methanococcus maripaludis S2 conserved hypothetical protein [Methanococcus maripaludis S2]
ABD41707.1 SP+Peripla_BP_2->Rossmann_methylase->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*->?->SP+Peripla_BP_2->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*-> 585 archaea>euryarchaeota Methanospirillum hungatei JF-1 Radical SAM [Methanospirillum hungatei JF-1]
ADN37537.1 Rossmann_methylase-><-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*<-Rossmann_methylase 582 archaea>euryarchaeota Methanolacinia petrolearia DSM 11571 Radical SAM domain protein [Methanolacinia petrolearia DSM 11571]
AHF96829.1 <-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*<-Rossmann_methylase<-ABC_ATPase<-ABC_transporter_permease<-SP+Peripla_BP_2 567 bacteria>proteobacteria>deltaproteobacteria Desulfurella acetivorans A63 radical SAM protein [Desulfurella acetivorans A63]
ABS56877.1 <-Rossmann_methylase<-Rossmann_methylase<-?<-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2* 566 archaea>euryarchaeota Methanoregula boonei 6A8 Radical SAM domain protein [Methanoregula boonei 6A8]
AAZ69493.1 <-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*<-Rossmann_methylase<-SP+Peripla_BP_2 590 archaea>euryarchaeota Methanosarcina barkeri str. Fusaro conserved hypothetical protein [Methanosarcina barkeri str. Fusaro]
AEB67228.1 <-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*<-Rossmann_methylase<-SP+Peripla_BP_2 590 archaea>euryarchaeota Methanosaeta concilii GP6 radical SAM domain protein [Methanosaeta concilii GP6]
ABE51481.1 <-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*<-Rossmann_methylase<-SP+Peripla_BP_2 580 archaea>euryarchaeota Methanococcoides burtonii DSM 6242 Fe-S protein, radical SAM family [Methanococcoides burtonii DSM 6242]
AKJ40214.1 <-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*<-Rossmann_methylase<-SP+Peripla_BP_2 590 archaea>euryarchaeota Methanosarcina barkeri CM1 radical SAM domain-containing protein [Methanosarcina barkeri CM1]
AKB45209.1 <-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*<-Rossmann_methylase<-SP+Peripla_BP_2 590 archaea>euryarchaeota Methanosarcina vacuolata Z-761 hypothetical protein MSVAZ_2940 [Methanosarcina vacuolata Z-761]
AKB48689.1 <-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*<-Rossmann_methylase<-SP+Peripla_BP_2 590 archaea>euryarchaeota Methanosarcina sp. Kolksee hypothetical protein MSKOL_2912 [Methanosarcina sp. Kolksee]
AKB83614.1 <-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*<-Rossmann_methylase<-SP+Peripla_BP_2 590 archaea>euryarchaeota Methanosarcina barkeri 3 hypothetical protein MSBR3_3036 [Methanosarcina barkeri 3]
AKB56080.1 <-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*<-Rossmann_methylase<-SP+Peripla_BP_2 590 archaea>euryarchaeota Methanosarcina barkeri MS hypothetical protein MSBRM_3082 [Methanosarcina barkeri MS]
AKB73404.1 <-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*<-Rossmann_methylase<-SP+Peripla_BP_2 590 archaea>euryarchaeota Methanosarcina lacustris Z-7289 hypothetical protein MSLAZ_0143 [Methanosarcina lacustris Z-7289]
ACL16909.1 Rossmann_methylase->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*->SP+Peripla_BP_2-> 589 archaea>euryarchaeota Methanosphaerula palustris E1-9c Radical SAM domain protein [Methanosphaerula palustris E1-9c]
ABA87419.1 SP+Peripla_BP_2->ABC_transporter_permease->ABC_ATPase->?->Rossmann_methylase->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*-> 589 bacteria>proteobacteria>deltaproteobacteria Pelobacter carbinolicus DSM 2380 radical SAM domain iron-sulfur cluster-binding oxidoreductase with cobalamin-binding-like domain [Pelobacter carbinolicus DSM 2380]
APG42890.1 SP+Peripla_BP_2->ABC_transporter_permease->ABC_ATPase->?->Rossmann_methylase->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*-> 589 bacteria>proteobacteria>deltaproteobacteria Pelobacter acetylenicus radical SAM protein [Pelobacter acetylenicus]
AKB20372.1 SP+Peripla_BP_2->Rossmann_methylase->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*-> 590 archaea>euryarchaeota Methanosarcina sp. WH1 hypothetical protein MSWH1_0101 [Methanosarcina sp. WH1]
AKB49745.1 SP+Peripla_BP_2->Rossmann_methylase->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*-> 590 archaea>euryarchaeota Methanosarcina barkeri str. Wiesmoor hypothetical protein MSBRW_0492 [Methanosarcina barkeri str. Wiesmoor]
AKB76576.1 SP+Peripla_BP_2->Rossmann_methylase->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*-> 590 archaea>euryarchaeota Methanosarcina horonobensis HB-1 = JCM 15518 hypothetical protein MSHOH_0093 [Methanosarcina horonobensis HB-1 = JCM 15518]
AKB69974.1 SP+Peripla_BP_2->Rossmann_methylase->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*-> 590 archaea>euryarchaeota Methanosarcina mazei C16 hypothetical protein MSMAC_0084 [Methanosarcina mazei C16]
AKB30570.1 SP+Peripla_BP_2->Rossmann_methylase->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*-> 588 archaea>euryarchaeota Methanosarcina siciliae T4/M hypothetical protein MSSIT_3851 [Methanosarcina siciliae T4/M]
AKB34464.1 SP+Peripla_BP_2->Rossmann_methylase->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*-> 588 archaea>euryarchaeota Methanosarcina siciliae HI350 hypothetical protein MSSIH_3774 [Methanosarcina siciliae HI350]
AKB38859.1 SP+Peripla_BP_2->Rossmann_methylase->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*-> 588 archaea>euryarchaeota Methanosarcina siciliae C2J hypothetical protein MSSAC_4269 [Methanosarcina siciliae C2J]
ADE35693.1 SP+Peripla_BP_2->Rossmann_methylase->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*-> 581 archaea>euryarchaeota Methanohalophilus mahii DSM 5219 Radical SAM domain protein [Methanohalophilus mahii DSM 5219]
AKB16967.1 SP+Peripla_BP_2->Rossmann_methylase->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*-> 590 archaea>euryarchaeota Methanosarcina sp. WWM596 hypothetical protein MSWHS_0104 [Methanosarcina sp. WWM596]
ABN55961.1 SP+Peripla_BP_2->Rossmann_methylase->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*-> 578 archaea>euryarchaeota Methanoculleus marisnigri JR1 Radical SAM domain protein [Methanoculleus marisnigri JR1]
CCK79099.1 Rossmann_methylase->SP+Peripla_BP_2->ABC_transporter_permease->ABC_ATPase->Cys_rich+Radical_SAM+ZnR*->?->?->Rossmann_methylase->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*-> 578 bacteria>proteobacteria>deltaproteobacteria Desulfobacula toluolica Tol2 uncharacterized radical SAM domain protein [Desulfobacula toluolica Tol2]
CVK31238.1 SP+Peripla_BP_2->Rossmann_methylase->Rossmann_methylase->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*-> 578 archaea>euryarchaeota Methanoculleus sp. MAB1 Radical SAM domain protein [Methanoculleus sp. MAB1]
SAI86904.1 SP+Peripla_BP_2->Rossmann_methylase->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*-><-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2* 578 archaea>euryarchaeota Methanoculleus bourgensis hypothetical protein MBBA_0016 [Methanoculleus bourgensis]
CCJ34950.1 SP+Peripla_BP_2->Rossmann_methylase->Cys_rich+Radical_SAM*->SP+Peripla_BP_2-><-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2* 575 archaea>euryarchaeota Methanoculleus bourgensis MS2 Pyruvate-formate lyase-activating enzyme [Methanoculleus bourgensis MS2]

#;direct fusion to periplasmic binding protein (Peripla_BP_2), no other associations

AAM07874.1 <-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2* 588 archaea>euryarchaeota Methanosarcina acetivorans C2A hypothetical protein (multi-domain) [Methanosarcina acetivorans C2A]
AKB54341.1 <-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2* 641 archaea>euryarchaeota Methanosarcina barkeri MS hypothetical protein MSBRM_1343 [Methanosarcina barkeri MS]
AKJ38133.1 Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*-> 641 archaea>euryarchaeota Methanosarcina barkeri CM1 radical SAM domain-containing protein [Methanosarcina barkeri CM1]
AAZ71207.1 Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*-> 633 archaea>euryarchaeota Methanosarcina barkeri str. Fusaro conserved hypothetical protein [Methanosarcina barkeri str. Fusaro]
AKB44502.1 Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*-> 633 archaea>euryarchaeota Methanosarcina vacuolata Z-761 hypothetical protein MSVAZ_2233 [Methanosarcina vacuolata Z-761]
AKB48010.1 Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*-> 633 archaea>euryarchaeota Methanosarcina sp. Kolksee hypothetical protein MSKOL_2233 [Methanosarcina sp. Kolksee]
AKB81585.1 <-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2* 633 archaea>euryarchaeota Methanosarcina barkeri 3 hypothetical protein MSBR3_1007 [Methanosarcina barkeri 3]
AKB51717.1 <-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2* 598 archaea>euryarchaeota Methanosarcina barkeri str. Wiesmoor hypothetical protein MSBRW_2464 [Methanosarcina barkeri str. Wiesmoor]
AAM04623.1 <-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2* 597 archaea>euryarchaeota Methanosarcina acetivorans C2A hypothetical protein (multi-domain) [Methanosarcina acetivorans C2A]
ACZ13082.1 SP+Peripla_BP_2->Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*-> 593 bacteria>proteobacteria>epsilonproteobacteria Sulfurospirillum deleyianum DSM 6946 Radical SAM domain protein [Sulfurospirillum deleyianum DSM 6946]
ADN35427.1 Cys_rich+Radical_SAM+ZnR+Peripla_BP_2*-> 583 archaea>euryarchaeota Methanolacinia petrolearia DSM 11571 Radical SAM domain protein [Methanolacinia petrolearia DSM 11571]
AKB29638.1 <-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2* 580 archaea>euryarchaeota Methanosarcina siciliae T4/M hypothetical protein MSSIT_2919 [Methanosarcina siciliae T4/M]
AKB33573.1 <-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2* 580 archaea>euryarchaeota Methanosarcina siciliae HI350 hypothetical protein MSSIH_2883 [Methanosarcina siciliae HI350]
AKB37940.1 <-Cys_rich+Radical_SAM+ZnR+Peripla_BP_2* 580 archaea>euryarchaeota Methanosarcina siciliae C2J hypothetical protein MSSAC_3350 [Methanosarcina siciliae C2J]

#;direct fusion to beta-strand rich domain of unknown provenance (no other observed associations)

AEA70504.1 Cys_rich+Radical_SAM+ZnR+RadSam_Cterm.unk1*-> 494 bacteria>proteobacteria>gammaproteobacteria Pseudomonas brassicacearum subsp. brassicacearum NFM421 Conserved hypothetical protein [Pseudomonas brassicacearum subsp. brassicacearum NFM421]
AHL35313.1 Cys_rich+Radical_SAM+ZnR+RadSam_Cterm.unk1*-> 494 bacteria>proteobacteria>gammaproteobacteria Pseudomonas brassicacearum pyruvate formate lyase-activating protein [Pseudomonas brassicacearum]
ALI08993.1 <-Cys_rich+Radical_SAM+ZnR+RadSam_Cterm.unk1* 494 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens pyruvate formate lyase-activating protein [Pseudomonas fluorescens]
AMW85986.1 Cys_rich+Radical_SAM+ZnR+RadSam_Cterm.unk1*-> 494 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens Radical SAM, Pyruvate-formate lyase-activating enzyme like [Pseudomonas fluorescens]
AOS41863.1 <-Cys_rich+Radical_SAM+ZnR+RadSam_Cterm.unk1* 494 bacteria>proteobacteria>gammaproteobacteria Pseudomonas brassicacearum pyruvate formate lyase-activating protein [Pseudomonas brassicacearum]
AOS62813.1 <-Cys_rich+Radical_SAM+ZnR+RadSam_Cterm.unk1* 476 bacteria>actinobacteria Actinoalloteichus hymeniacidonis AmmeMemoRadiSam system radical SAM enzyme [Actinoalloteichus hymeniacidonis]
APU14130.1 <-Cys_rich+Radical_SAM+ZnR+RadSam_Cterm.unk1* 476 bacteria>actinobacteria Actinoalloteichus sp. ADI127-7 AmmeMemoRadiSam system radical SAM enzyme [Actinoalloteichus sp. ADI127-7]
APU20077.1 <-Cys_rich+Radical_SAM+ZnR+RadSam_Cterm.unk1* 476 bacteria>actinobacteria Actinoalloteichus sp. GBA129-24 AmmeMemoRadiSam system radical SAM enzyme [Actinoalloteichus sp. GBA129-24]
ASO19581.1 <-Cys_rich+Radical_SAM+ZnR+RadSam_Cterm.unk1* 476 bacteria>actinobacteria Actinoalloteichus hoggarensis Benzylsuccinate synthase activating enzyme [Actinoalloteichus hoggarensis]
AFH92214.1 Cys_rich+Radical_SAM+ZnR+RadSam_Cterm.unk1*-> 472 bacteria>proteobacteria>gammaproteobacteria Providencia stuartii MRSN 2154 pyruvate formate lyase activating enzyme [Providencia stuartii MRSN 2154]
AIN64063.1 Cys_rich+Radical_SAM+ZnR+RadSam_Cterm.unk1*-> 472 bacteria>proteobacteria>gammaproteobacteria Providencia stuartii radical SAM superfamily protein [Providencia stuartii]
AMG65587.1 <-Cys_rich+Radical_SAM+ZnR+RadSam_Cterm.unk1* 472 bacteria>proteobacteria>gammaproteobacteria Providencia stuartii pyruvate formate lyase-activating protein [Providencia stuartii]
APG50332.1 Cys_rich+Radical_SAM+ZnR+RadSam_Cterm.unk1*-> 472 bacteria>proteobacteria>gammaproteobacteria Providencia stuartii AmmeMemoRadiSam system radical SAM enzyme [Providencia stuartii]
AEV64196.1 Cys_rich+Radical_SAM+ZnR+RadSam_Cterm.unk1*-> 436 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens F113 Pyruvate-formate lyase-activating enzyme like protein [Pseudomonas fluorescens F113]
ALQ04987.1 Cys_rich+Radical_SAM+ZnR+RadSam_Cterm.unk1*-> 436 bacteria>proteobacteria>gammaproteobacteria Pseudomonas brassicacearum Radical SAM, Pyruvate-formate lyase-activating enzyme like [Pseudomonas brassicacearum]

#;N-terminal presence of the TAT_signal (twin-arginine translocase signal), involved in membrane localization. No other conserved
#;associations are observed.

OIO97323.1 <-Cys_rich+Radical_SAM+ZnR*<-?<-?<-Cys_rich+Radical_SAM+ZnR*<-TAT+Cys_rich+Radical_SAM+ZnR* 393 bacteria>armatimonadetes Armatimonadetes bacterium CG2_30_66_41 AmmeMemoRadiSam system radical SAM enzyme [Armatimonadetes bacterium CG2_30_66_41]
KPL05135.1 <-TAT+Cys_rich+Radical_SAM+ZnR* 383 bacteria candidate division Zixibacteria bacterium SM1_73 radical SAM protein [candidate division Zixibacteria bacterium SM1_73]
OQX56710.1 TAT+Cys_rich+Radical_SAM+ZnR*-> 375 bacteria Candidatus Cloacimonas sp. 4484_209 AmmeMemoRadiSam system radical SAM enzyme [Candidatus Cloacimonas sp. 4484_209]
KPK24044.1 <-TAT+Cys_rich+Radical_SAM+ZnR* 373 bacteria>nitrospirae Nitrospira bacterium SG8_3 radical SAM protein [Nitrospira bacterium SG8_3]
KPJ73807.1 <-TAT+Cys_rich+Radical_SAM+ZnR* 381 bacteria candidate division TA06 bacterium DG_78 hypothetical protein AMJ52_03120 [candidate division TA06 bacterium DG_78]
OGC08999.1 <-TAT+Cys_rich+Radical_SAM+ZnR* 376 bacteria candidate division KSB1 bacterium RBG_16_48_16 AmmeMemoRadiSam system radical SAM enzyme [candidate division KSB1 bacterium RBG_16_48_16]
OQX85208.1 <-TAT+Cys_rich+Radical_SAM+ZnR* 379 bacteria candidate division KSB1 bacterium 4484_87 AmmeMemoRadiSam system radical SAM enzyme [candidate division KSB1 bacterium 4484_87]
OIO62620.1 TAT+Cys_rich+Radical_SAM+ZnR*-> 383 archaea Candidatus Woesearchaeota archaeon CG1_02_47_18 AmmeMemoRadiSam system radical SAM enzyme [Candidatus Woesearchaeota archaeon CG1_02_47_18]
OPX24967.1 <-TAT+Cys_rich+Radical_SAM+ZnR* 384 bacteria Candidatus Latescibacteria bacterium 4484_107 AmmeMemoRadiSam system radical SAM enzyme [Candidatus Latescibacteria bacterium 4484_107]
OGK08084.1 TAT+Cys_rich+Radical_SAM+ZnR*-> 383 bacteria Candidatus Riflebacteria bacterium GWC2_50_8 AmmeMemoRadiSam system radical SAM enzyme [Candidatus Riflebacteria bacterium GWC2_50_8]
OGW75794.1 TAT+Cys_rich+Radical_SAM+ZnR*-> 377 bacteria Omnitrophica bacterium RBG_13_46_9 AmmeMemoRadiSam system radical SAM enzyme [Omnitrophica bacterium RBG_13_46_9]
AEB09834.1 TAT+Cys_rich+Radical_SAM+ZnR*-> 392 bacteria>proteobacteria>deltaproteobacteria Desulfobacca acetoxidans DSM 11109 Radical SAM domain protein [Desulfobacca acetoxidans DSM 11109]

C. Classical LigB family

##;The classical LigB family can be divided into two broad clades: 1) LigA-associating and 2) insert-containing types. These predominant contexts
##;for these two clades are largely distinct; however, several relatively infrequent contexts overlap considerably between the two clades.

1. LigA-associating subfamily

#;Contexts linking Classical LigB family of PCAD domains to carbazole degradation. CarBb, known to be involved in carbazole degradation, belongs
#;to the this clade with CarbA being the LigA protein.

NP_758569.1 carbazole_1,9a-dioxygenase->LigA->PCAD*->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase->Rieske->?->?->2-keto-4-pentenoate_hydratase-> 269 bacteria>proteobacteria>gammaproteobacteria Pseudomonas resinovorans catalytic subunit of meta cleavage enzyme [Pseudomonas resinovorans].
YP_003072830.1 2-keto-4-pentenoate_hydratase->carbazole_1,9a-dioxygenase->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase->LigA->PCAD*-> 271 bacteria>proteobacteria>gammaproteobacteria Teredinibacter turnerae T7901 protocatechuate 4,5-dioxygenase subunit beta [Teredinibacter turnerae T7901].
WP_018415962.1 2-keto-4-pentenoate_hydratase->carbazole_1,9a-dioxygenase->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase->LigA->PCAD*-> 271 bacteria>proteobacteria>gammaproteobacteria Teredinibacter turnerae hypothetical protein [Teredinibacter turnerae].
WP_022958205.1 2-keto-4-pentenoate_hydratase->carbazole_1,9a-dioxygenase->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase->LigA->PCAD*-> 270 bacteria>proteobacteria>gammaproteobacteria Spongiibacter tropicus hypothetical protein [Spongiibacter tropicus].
ADC31796.1 <-GntR_transcriptional_regulator||carbazole_1,9a-dioxygenase->LigA->PCAD*->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase-> 267 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. XLDN2-5 CarBb [Sphingomonas sp. XLDN2-5].
BAH60849.1 carbazole_1,9a-dioxygenase->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase->LigA->PCAD*-> 268 bacteria carbazole-degrading bacterium OC9 large subunit of meta-cleavage enzyme [carbazole-degrading bacterium OC9].
BAJ61380.1 carbazole_1,9a-dioxygenase->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase->LigA->PCAD*-> 268 bacteria carbazole-degrading bacterium OC6S large subunit of meta-cleavage enzyme [carbazole-degrading bacterium OC6S].
BAH60862.1 carbazole_1,9a-dioxygenase->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase->LigA->PCAD*-> 268 bacteria carbazole-degrading bacterium OC13S large subunit of meta-cleavage enzyme [carbazole-degrading bacterium OC13S].
BAH60856.1 carbazole_1,9a-dioxygenase->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase->LigA->PCAD*-> 268 bacteria carbazole-degrading bacterium OC11S large subunit of meta-cleavage enzyme [carbazole-degrading bacterium OC11S].
YP_717979.1 <-2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase<-PCAD*<-LigA<-carbazole_1,9a-dioxygenase||GntR_transcriptional_regulator-> 267 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. KA1 subunit of meta cleavage enzyme [Sphingomonas sp. KA1].
YP_717944.1 carbazole_1,9a-dioxygenase->LigA->PCAD*->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase->?-><-GntR_transcriptional_regulator 269 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. KA1 subunit of meta cleavage enzyme [Sphingomonas sp. KA1].
AHE55458.1 2-keto-4-pentenoate_hydratase->carbazole_1,9a-dioxygenase->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase->LigA->PCAD*-><-?<-?<-3-(3-hydroxyphenyl)propionate_hydroxylase<-GntR_transcriptional_regulator 269 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sanxanigenens DSM 19645 = NX02 hypothetical protein NX02_18970 [Sphingomonas sanxanigenens DSM 19645 = NX02].
YP_004931599.1 <-2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase<-PCAD*<-LigA<-carbazole_1,9a-dioxygenase 268 bacteria>proteobacteria>gammaproteobacteria Pseudoxanthomonas spadix BD-a59 protocatechuate 4,5-dioxygenase subunit beta [Pseudoxanthomonas spadix BD-a59].
BAA31269.1 carbazole_1,9a-dioxygenase->carbazole_1,9a-dioxygenase->LigA->PCAD*->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase->Rieske-> 269 bacteria>proteobacteria>gammaproteobacteria Pseudomonas stutzeri 2'-aminobiphenyl-2,3-diol 1,2-dioxygenase [Pseudomonas stutzeri].
AAY56341.1 carbazole_1,9a-dioxygenase->LigA->PCAD*->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase->Rieske-> 269 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. XLDN4-9 CarBb [Pseudomonas sp. XLDN4-9].
BAG30828.1 carbazole_1,9a-dioxygenase->LigA->PCAD*->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase-> 270 bacteria>proteobacteria>gammaproteobacteria Neptuniibacter sp. CAR-SF catalytic subunit of meta-cleavage enzyme [Neptuniibacter sp. CAR-SF].
BAH57737.1 carbazole_1,9a-dioxygenase->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase->LigA->PCAD*-> 266 bacteria>proteobacteria>gammaproteobacteria Lysobacter sp. OC7 large subunit of meta-cleavage enzyme [Lysobacter sp. OC7].
BAC56744.1 carbazole_1,9a-dioxygenase->LigA->PCAD*->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase->Rieske->?->?->2-keto-4-pentenoate_hydratase-> 269 bacteria>proteobacteria>betaproteobacteria Janthinobacterium sp. J3 catalytic subunit of meta cleavage enzyme [Janthinobacterium sp. J3].
BAL72791.1 carbazole_1,9a-dioxygenase->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase->LigA->PCAD*-> 266 bacteria>proteobacteria>alphaproteobacteria Caulobacter sp. OC10 large subunit of meta-cleavage enzyme [Caulobacter sp. OC10].
WP_017503083.1 2-keto-4-pentenoate_hydratase->carbazole_1,9a-dioxygenase->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase->LigA->PCAD*-><-?<-3-(3-hydroxyphenyl)propionate_hydroxylase<-GntR_transcriptional_regulator<-?||acetaldehyde_dehydrogenase-> 270 bacteria>proteobacteria>alphaproteobacteria alpha proteobacterium LLX12A hypothetical protein [alpha proteobacterium LLX12A].
WP_018016342.1 <-PCAD*<-LigA<-2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase<-carbazole_1,9a-dioxygenase<-2-keto-4-pentenoate_hydratase 271 bacteria>proteobacteria>gammaproteobacteria Teredinibacter turnerae hypothetical protein [Teredinibacter turnerae].

#;linked to methylenetetrahydrofolate reductase, in turn linked to potential muconate-intermediate catechol processing pathways. This
#;could be linked to 3,4 protocatachuate degradation but since the intermediate enzymes are absent (which process 3,4-dihydroxybenzoate
#;to 3-oxoadipate-enol-lactone), this appears to be a genuine catechol degradation pathway which proceeds through a muconate intermediate
#;and the PCAD is displacing the transthyretin fold dioxygenase which is typical of these pathways which utilize the muconate intermediate.
#;the GCV_T demethylases are located on the periphery of these systems.

YP_004538523.1 <-PCAD*<-LigA<-ACT+Formyl_trans_N<-MTHFR||2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 303 bacteria>proteobacteria>alphaproteobacteria Novosphingobium sp. PP1Y protocatechuate 4,5-dioxygenase subunit beta [Novosphingobium sp. PP1Y].
WP_007014677.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||MTHFR->ACT+Formyl_trans_N->LigA->PCAD*-><-?<-5,10-methylene-tetrahydrofolate_dehydrogenase<-?<-dehydrogenase 298 bacteria>proteobacteria>alphaproteobacteria Novosphingobium pentaromativorans protocatechuate 3,4-dioxygenase subunit beta [Novosphingobium pentaromativorans].
WP_019810386.1 <-Muconolactone_Delta-isomerase<-Abhydrolase_6<-PCAD*<-LigA<-5,10-methylene-tetrahydrofolate_dehydrogenase<-ACT+Formyl_trans_N<-MTHFR 288 bacteria>actinobacteria Saccharomonospora halophila protocatechuate 3,4-dioxygenase subunit beta [Saccharomonospora halophila].
WP_009153664.1 MTHFR->ACT+Formyl_trans_N->5,10-methylene-tetrahydrofolate_dehydrogenase->LigA->PCAD*->Abhydrolase_6-><-?||?->?->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 288 bacteria>actinobacteria Saccharomonospora marina protocatechuate 3,4-dioxygenase subunit beta [Saccharomonospora marina].
YP_005329507.1 Abhydrolase_6->Muconolactone_Delta-isomerase->LigA->PCAD*-><-?<-?||?->GntR_transcriptional_regulator->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase-> 285 bacteria>actinobacteria Blastococcus saxobsidens DD2 protocatechuate 4,5-dioxygenase, beta chain [Blastococcus saxobsidens DD2].
YP_006366757.1 <-PCAD*<-LigA<-Muconolactone_Delta-isomerase<-Abhydrolase_6 285 bacteria>actinobacteria Modestobacter marinus protocatechuate 45-dioxygenase subunit beta [Modestobacter marinus].
WP_020114548.1 <-PCAD*<-LigA<-dehydrogenase<-Muconolactone_Delta-isomerase<-Abhydrolase_6<-Rieske+dioxygenase 284 bacteria>actinobacteria Streptomyces bottropensis protocatechuate 3,4-dioxygenase subunit beta [Streptomyces bottropensis].
YP_003135607.1 <-PCAD*<-LigA<-Muconolactone_Delta-isomerase<-Abhydrolase_6<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase 283 bacteria>actinobacteria Saccharomonospora viridis DSM 43017 protocatechuate 4,5-dioxygenase beta subunit [Saccharomonospora viridis DSM 43017].
WP_007272405.1 MTHFR->?->ACT+Formyl_trans_N->?->LigA->PCAD*->?->Abhydrolase_6->Muconolactone_Delta-isomerase->dehydrogenase-> 283 bacteria>actinobacteria Arthrobacter gangotriensis extradiol ring-cleavage dioxygenase class III protein subunit B [Arthrobacter gangotriensis].
WP_010412099.1 <-ACT+Formyl_trans_N<-MTHFR||2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->?->LigA->PCAD*-><-?<-?<-maleylacetoacetate_isomerase 281 bacteria>proteobacteria>alphaproteobacteria Citromicrobium sp. JLT1363 protocatechuate 3,4-dioxygenase subunit beta [Citromicrobium sp. JLT1363].
WP_006382490.1 MTHFR->ACT+Formyl_trans_N->5,10-methylene-tetrahydrofolate_dehydrogenase->LigA->PCAD*->Abhydrolase_6->Muconolactone_Delta-isomerase->?-><-dehydrogenase 280 bacteria>actinobacteria Streptomyces turgidiscabies catalytic LigB subunit of aromatic ring-opening dioxygenase [Streptomyces turgidiscabies].
WP_020423186.1 <-Muconolactone_Delta-isomerase<-Abhydrolase_6<-PCAD*<-LigA<-ACT+Formyl_trans_N<-MTHFR||?->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase-> 279 bacteria>actinobacteria Amycolatopsis sp. ATCC 39116 protocatechuate 3,4-dioxygenase subunit beta [Amycolatopsis sp. ATCC 39116].
WP_017987919.1 <-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||MTHFR->ACT+Formyl_trans_N->LigA->PCAD*->Abhydrolase_6->Muconolactone_Delta-isomerase-><-?||HTH_1+HTH_1+LysR_substrate-> 279 bacteria>actinobacteria Amycolatopsis methanolica protocatechuate 3,4-dioxygenase subunit beta [Amycolatopsis methanolica].
WP_020272034.1 Rieske+dioxygenase->Abhydrolase_6->Muconolactone_Delta-isomerase->dehydrogenase->LigA->PCAD*-><-?||dehydrogenase-> 270 bacteria>actinobacteria Streptomyces afghaniensis putative protocatechuate 4,5-dioxygenase beta chain [Streptomyces afghaniensis].
YP_004833465.1 5,10-methylene-tetrahydrofolate_dehydrogenase->?->?-><-PCAD+LigA* 418 bacteria>proteobacteria>alphaproteobacteria Sphingobium sp. SYK-6 gallate dioxygenase [Sphingobium sp. SYK-6].
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#;Conserved linkage to citrate synthase, CoA transferase, and often an alcohol dehydrogenase which, while annotated as a NADPH:quinone oxidoreductase,
#;homology searches indicate closest known relation to Crotonyl-CoA carboxylase/reductases. Possibly a pathway where the PCAD and alcohol dehydrogenase
#;shunts a quinone derivative into a citrate synthesis-like pathway, or the alcohol dehydrogenase works with the CoA transferase and the PCAD directly
#;contributes an oxaloactetate-like substrate for citrate synthesis.

WP_022873379.1 HTH_IclR+IclR-><-LigA<-LigB*<-Citrate_synt<-CoA_transf_3 330 bacteria>actinobacteria Nesterenkonia alba extradiol ring-cleavage dioxygenase [Nesterenkonia alba].
WP_020545991.1 CoA_transf_3->Citrate_synt->PCAD*->LigA->alcohol_dehydrogenase-><-?<-HTH_IclR+IclR 288 bacteria>actinobacteria Nonomuraea coxensis extradiol ring-cleavage dioxygenase [Nonomuraea coxensis].
YP_004336475.1 HTH_IclR+IclR->CoA_transf_3->Citrate_synt->PCAD*->LigA->alcohol_dehydrogenase-> 288 bacteria>actinobacteria Pseudonocardia dioxanivorans CB1190 extradiol ring-cleavage dioxygenase class III protein subunit B [Pseudonocardia dioxanivorans CB1190].
YP_007948810.1 HTH_1+HTH_1+LysR_substrate-><-LigA<-PCAD*<-Citrate_synt<-CoA_transf_3||?->HTH_IclR+IclR-> 288 bacteria>actinobacteria Actinoplanes sp. N902-109 extradiol ring-cleavage dioxygenase class III protein subunit B [Actinoplanes sp. N902-109].
WP_018334034.1 <-LigA<-PCAD*<-Citrate_synt<-CoA_transf_3<-4-hydroxybenzoate_3-monooxygenase<-HTH_IclR+IclR 288 bacteria>actinobacteria Actinomycetospora chiangmaiensis extradiol ring-cleavage dioxygenase [Actinomycetospora chiangmaiensis].
YP_008732115.1 <-alcohol_dehydrogenase<-LigA<-PCAD*<-Citrate_synt<-CoA_transf_3||?->HTH_IclR+IclR-> 287 bacteria>actinobacteria Actinoplanes friuliensis DSM 7358 putative ring-cleavage dioxygenase [Actinoplanes friuliensis DSM 7358].
WP_022880039.1 <-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR->CoA_transf_3->Citrate_synt->PCAD*->LigA-> 287 bacteria>actinobacteria Microbacterium sp. B19 extradiol ring-cleavage dioxygenase [Microbacterium sp. B19].
ETK34020.1 <-LigA<-PCAD*<-Citrate_synt<-CoA_transf_3||?->HTH_IclR+IclR-> 287 bacteria>actinobacteria Microbispora sp. ATCC PTA-5024 extradiol ring-cleavage dioxygenase [Microbispora sp. ATCC PTA-5024].
WP_006140123.1 dehydrogenase-><-?||HTH_IclR+IclR->CoA_transf_3->Citrate_synt->PCAD*->LigA->alcohol_dehydrogenase-><-dehydrogenase<-?<-3-(3-hydroxyphenyl)propionate_hydroxylase 287 bacteria>actinobacteria Streptomyces griseoaurantiacus extradiol ring-cleavage dioxygenase [Streptomyces griseoaurantiacus].
YP_005464318.1 <-HTH_IclR+IclR<-?||CoA_transf_3->Citrate_synt->PCAD*->LigA->alcohol_dehydrogenase-> 287 bacteria>actinobacteria Actinoplanes missouriensis 431 putative ring-cleavage dioxygenase [Actinoplanes missouriensis 431].
YP_003199473.1 HTH_IclR+IclR->CoA_transf_3->Citrate_synt->PCAD*->LigA->?->?->alcohol_dehydrogenase-> 287 bacteria>actinobacteria Nakamurella multipartita DSM 44233 extradiol ring-cleavage dioxygenase class III protein subunit B [Nakamurella multipartita DSM 44233].
YP_003110595.1 <-LigA<-PCAD*<-Citrate_synt<-CoA_transf_3<-HTH_IclR+IclR 287 bacteria>actinobacteria Acidimicrobium ferrooxidans DSM 10331 Extradiol ring-cleavage dioxygenase class III protein subunit B [Acidimicrobium ferrooxidans DSM 10331].
WP_020512649.1 <-HTH_IclR+IclR<-?||CoA_transf_3->Citrate_synt->PCAD*->LigA->alcohol_dehydrogenase-> 287 bacteria>actinobacteria Actinoplanes globisporus extradiol ring-cleavage dioxygenase [Actinoplanes globisporus].
WP_006725899.1 <-LigA<-PCAD*<-?<-HTH_IclR+IclR||Citrate_synt->CoA_transf_3-> 286 bacteria>proteobacteria>alphaproteobacteria Agrobacterium albertimagni extradiol ring-cleavage dioxygenase [Agrobacterium albertimagni].
WP_017981459.1 CoA_transf_3->Citrate_synt->PCAD*->LigA->?-><-HTH_IclR+IclR 286 bacteria>actinobacteria Amycolatopsis methanolica extradiol ring-cleavage dioxygenase [Amycolatopsis methanolica].
WP_018063894.1 <-LigA<-PCAD*<-?<-HTH_IclR+IclR||Citrate_synt->CoA_transf_3-> 286 bacteria>proteobacteria>alphaproteobacteria Martelella mediterranea extradiol ring-cleavage dioxygenase [Martelella mediterranea].
WP_020418881.1 CoA_transf_3->Citrate_synt->PCAD*->LigA->?-><-HTH_IclR+IclR 286 bacteria>actinobacteria Amycolatopsis sp. ATCC 39116 extradiol ring-cleavage dioxygenase [Amycolatopsis sp. ATCC 39116].
YP_006367275.1 <-LigA<-PCAD*<-Citrate_synt<-CoA_transf_3||?->HTH_IclR+IclR-> 253 bacteria>actinobacteria Modestobacter marinus extradiol ring-cleavage dioxygenase class III protein subunit B [Modestobacter marinus].
WP_022892831.1 <-LigA<-PCAD*<-?<-CoA_transf_3<-?<-alcohol_dehydrogenase 281 bacteria>actinobacteria Agromyces subbeticus extradiol ring-cleavage dioxygenase [Agromyces subbeticus].
WP_022888887.1 <-LigA<-PCAD*<-?<-CoA_transf_3<-alcohol_dehydrogenase 281 bacteria>actinobacteria Agromyces italicus extradiol ring-cleavage dioxygenase [Agromyces italicus].

#;Some LigA-associating Classical LigB PCAD domains have been adapted to function in homoproto-catechol degradation to succinate.

WP_007836781.1 <-2-keto-4-pentenoate_hydratase<-?<-PCAD*<-LigA<-?<-aldehyde_dehydrogenase<-?<-5-carboxymethyl-2-hydroxymuconate_isomerase 275 bacteria>proteobacteria>betaproteobacteria Variovorax sp. CF313 extradiol ring-cleavage dioxygenase [Variovorax sp. CF313].
WP_017524442.1 Rieske->LigA->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->?->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 290 bacteria>proteobacteria>betaproteobacteria Pusillimonas noertemannii hypothetical protein [Pusillimonas noertemannii].
YP_001152785.1 <-alcohol_dehydrogenase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-LigA<-?<-PCAD*||Rieske-> 195 archaea>crenarchaeota Pyrobaculum arsenaticum DSM 13514 protocatechuate 4,5-dioxygenase [Pyrobaculum arsenaticum DSM 13514].
YP_004152577.1 <-HpcH_HpaI<-2-keto-4-pentenoate_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-LigA<-?<-aldehyde_dehydrogenase<-?<-5-carboxymethyl-2-hydroxymuconate_isomerase 275 bacteria>proteobacteria>betaproteobacteria Variovorax paradoxus EPS extradiol ring-cleavage dioxygenase class iii protein subunit b [Variovorax paradoxus EPS].
WP_019658001.1 <-HpcH_HpaI<-2-keto-4-pentenoate_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-LigA<-?<-aldehyde_dehydrogenase<-?<-5-carboxymethyl-2-hydroxymuconate_isomerase 275 bacteria>proteobacteria>betaproteobacteria Variovorax paradoxus extradiol ring-cleavage dioxygenase [Variovorax paradoxus].
YP_001561134.1 <-HpcH_HpaI<-aldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-LigA<-?<-aldehyde_dehydrogenase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-5-carboxymethyl-2-hydroxymuconate_isomerase 272 bacteria>proteobacteria>betaproteobacteria Delftia acidovorans SPH-1 extradiol ring-cleavage dioxygenase class III protein subunit B [Delftia acidovorans SPH-1].
WP_016745324.1 aldehyde_dehydrogenase-><-?||5-carboxymethyl-2-hydroxymuconate_isomerase->5-carboxymethyl-2-hydroxymuconate_isomerase->LigA->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->2-keto-4-pentenoate_hydratase->HpcH_HpaI-> 272 bacteria>proteobacteria>alphaproteobacteria Sphingomonas wittichii extradiol ring-cleavage dioxygenase [Sphingomonas wittichii].
WP_022954593.1 5-carboxymethyl-2-hydroxymuconate_isomerase->2-keto-4-pentenoate_hydratase->HpcH_HpaI->LigA->PCAD*-> 272 bacteria>proteobacteria>gammaproteobacteria Leucothrix mucor extradiol ring-cleavage dioxygenase [Leucothrix mucor].
WP_016452251.1 5-carboxymethyl-2-hydroxymuconate_isomerase->5-carboxymethyl-2-hydroxymuconate_isomerase->aldehyde_dehydrogenase->?->LigA->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->2-keto-4-pentenoate_hydratase->aldehyde_dehydrogenase->HpcH_HpaI-> 272 bacteria>proteobacteria>betaproteobacteria Delftia acidovorans 2,3-dihydroxyphenylpropionate 1,2-dioxygenase [Delftia acidovorans].
WP_007669962.1 aldehyde_dehydrogenase-><-?||5-carboxymethyl-2-hydroxymuconate_isomerase->5-carboxymethyl-2-hydroxymuconate_isomerase->LigA->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->2-keto-4-pentenoate_hydratase->HpcH_HpaI-> 272 bacteria>proteobacteria>alphaproteobacteria Caulobacter sp. AP07 extradiol ring-cleavage dioxygenase [Caulobacter sp. AP07].
YP_001264789.1 aldehyde_dehydrogenase-><-?||5-carboxymethyl-2-hydroxymuconate_isomerase->5-carboxymethyl-2-hydroxymuconate_isomerase->LigA->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->2-keto-4-pentenoate_hydratase->HpcH_HpaI-> 272 bacteria>proteobacteria>alphaproteobacteria Sphingomonas wittichii RW1 extradiol ring-cleavage dioxygenase III subunit B [Sphingomonas wittichii RW1].
WP_016447339.1 <-HpcH_HpaI<-aldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-LigA<-?<-aldehyde_dehydrogenase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-5-carboxymethyl-2-hydroxymuconate_isomerase 272 Bacteria MULTISPECIES: 2,3-dihydroxyphenylpropionate 1,2-dioxygenase [Bacteria].
WP_024024132.1 5-carboxymethyl-2-hydroxymuconate_isomerase->Rieske->aldehyde_dehydrogenase->?->LigA->PCAD*->3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->3-phenylpropionate/cinnamic_acid_dioxygenase_beta->dehydrogenase-> 275 bacteria>proteobacteria>gammaproteobacteria Marinomonas sp. D104 protocatechuate 4,5-dioxygenase subunit beta [Marinomonas sp. D104].
YP_004468881.1 <-dehydrogenase<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha<-PCAD*<-LigA<-?<-aldehyde_dehydrogenase<-Rieske<-5-carboxymethyl-2-hydroxymuconate_isomerase 275 bacteria>proteobacteria>gammaproteobacteria Alteromonas sp. SN2 protocatechuate 4,5-dioxygenase subunit beta [Alteromonas sp. SN2].

#;A few neighborhoods show linkage between LigA-associating Classical LigB family PCAD domains and maleylacetoacetate isomerase and
#;potential homogentisate degradation. If true, these could point to pathways where the PCAD is displacing a cupin dioxygenase, which
#;typically function as the dioxygenases in these pathways.
WP_023108054.1 <-PCAD*<-LigA<-maleylacetoacetate_isomerase 282 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa hypothetical protein [Pseudomonas aeruginosa].
WP_023434462.1 maleylacetoacetate_isomerase->LigA->PCAD*-> 282 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa extradiol ring-cleavage dioxygenase [Pseudomonas aeruginosa].
WP_007184425.1 <-maleylacetoacetate_isomerase<-dehydrogenase<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha<-?<-PCAD*<-LigA 275 bacteria>proteobacteria>gammaproteobacteria Hydrocarboniphaga effusa protocatechuate 4,5-dioxygenase subunit beta [Hydrocarboniphaga effusa].

#;Single example of a possible linkage between LigA-associating Classical LigB family PCAD domain and napthalene degradation.
WP_007014338.1 LigA->PCAD*->naphthalene_1,2-dioxygenase-> 277 bacteria>proteobacteria>alphaproteobacteria Novosphingobium pentaromativorans protocatechuate 4,5-dioxygenase subunit beta [Novosphingobium pentaromativorans].

#;Classical LigB family PCAD domains in the LigA-associating clade are most frequently found in protocatachuate degradation, or more generally,
#;catechol degradation contexts.

#;Most of the immediate below likely function in protocatechuate 4,5-dioxygenase activity, based on presence of 4-oxalomesaconate_hydratase
#;and/or FldA. 2-pyrone-4,6-dicarboxylate_hydrolase and 4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase are also
#;typically thought of as specific to the downstream steps in the (4,5-) pathway. This is sort of the classic protocatachuate degradation
#;pathway, thought to be part of LDAC degradation. Interestingly, the contexts rarely (if ever) contain the demethylases needed for lignin
#;degradation (i.e. the LigM/DesA demethylases with the pfam domain GCV_T).

#;Strikingly, the LigA association in these catechol degradation contexts can take several forms, fusion at both the N- and C-termini or
#;as an operonic association. ***Includes P. putida characterized GalA (LigB+LigA)

#;LigA+LigB versions have been linked to pthlate degradation pathway in Arthrobacter keyseri (PMID: 11371533)

#;LigA+LigB
YP_829391.1 <-Aldo_ket_red<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-LigA+PCAD*<-2-pyrone-4,6-dicarboxylate_hydrolase<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase 433 bacteria>actinobacteria Arthrobacter sp. FB24 protocatechuate 4,5-dioxygenase [Arthrobacter sp. FB24].
CCH74972.1 <-Aldo_ket_red<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-LigA+PCAD*<-2-pyrone-4,6-dicarboxylate_hydrolase<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase 456 bacteria>actinobacteria Tetrasphaera australiensis Ben110 putative Protocatechuate 4,5-dioxygenase [Tetrasphaera australiensis Ben110].
YP_004243437.1 <-HTH_1+HTH_1+LysR_substrate||4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->2-pyrone-4,6-dicarboxylate_hydrolase->LigA+PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->Aldo_ket_red-> 433 bacteria>actinobacteria Arthrobacter phenanthrenivorans Sphe3 protocatechuate 4,5-dioxygenase beta subunit; protocatechuate 4,5-dioxygenase alpha subunit [Arthrobacter phenanthrenivorans Sphe3].
YP_006963494.1 <-HTH_1+HTH_1+LysR_substrate||4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->2-pyrone-4,6-dicarboxylate_hydrolase->LigA+PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->Aldo_ket_red-> 433 bacteria>actinobacteria Arthrobacter sp. J3-40 Protocatechuate 4,5-dioxygenase beta chain [Arthrobacter sp. J3-40].
YP_006964174.1 <-HTH_1+HTH_1+LysR_substrate||4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->2-pyrone-4,6-dicarboxylate_hydrolase->LigA+PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-> 433 bacteria>actinobacteria Arthrobacter sp. J3-49 Protocatechuate 4,5-dioxygenase, alpha chain [Arthrobacter sp. J3-49].
WP_020555234.1 HTH_IclR+IclR->4-hydroxybenzoate_3-monooxygenase->4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->2-pyrone-4,6-dicarboxylate_hydrolase->LigA+PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->Aldo_ket_red-> 460 bacteria>actinobacteria Streptomyces scabrisporus protocatechuate 3,4-dioxygenase [Streptomyces scabrisporus].
WP_017242068.1 4-hydroxybenzoate_3-monooxygenase->4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->2-pyrone-4,6-dicarboxylate_hydrolase->LigA+PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->Aldo_ket_red-> 436 bacteria>actinobacteria Streptomyces sp. SS protocatechuate 3,4-dioxygenase [Streptomyces sp. SS].
YP_004909224.1 <-Aldo_ket_red<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-LigA+PCAD*<-2-pyrone-4,6-dicarboxylate_hydrolase<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase<-4-hydroxybenzoate_3-monooxygenase<-HTH_IclR+IclR 435 bacteria>actinobacteria Kitasatospora setae KM-6054 putative protocatechuate 4,5-dioxygenase [Kitasatospora setae KM-6054].
WP_005052165.1 <-Aldo_ket_red<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-LigA+PCAD*<-2-pyrone-4,6-dicarboxylate_hydrolase<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase||HTH_1+HTH_1+LysR_substrate-> 450 bacteria>actinobacteria Microbacterium laevaniformans protocatechuate 3,4-dioxygenase [Microbacterium laevaniformans].
WP_008902952.1 4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->?->2-pyrone-4,6-dicarboxylate_hydrolase->LigA+PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-><-?||Aldo_ket_red-> 459 bacteria>proteobacteria>betaproteobacteria Acidovorax sp. NO-1 protocatechuate 3,4-dioxygenase [Acidovorax sp. NO-1].
YP_994980.1 4-oxalomesaconate_hydratase->2-pyrone-4,6-dicarboxylate_hydrolase->LigA+PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->?-><-GntR_transcriptional_regulator 443 bacteria>proteobacteria>betaproteobacteria Verminephrobacter eiseniae EF01-2 protocatechuate 4,5-dioxygenase [Verminephrobacter eiseniae EF01-2].
#;LigB+LigA
ETY79133.1 <-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase<-PCAD+LigA* 433 bacteria>proteobacteria>betaproteobacteria Burkholderia caribensis MBA4 Protocatechuate 4,5-dioxygenase beta chain [Burkholderia caribensis MBA4].
WP_006498583.1 <-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase<-MFS_transporter<-PCAD+LigA*<-?<-?||HTH_1+HTH_1+LysR_substrate-> 434 bacteria>proteobacteria>betaproteobacteria Burkholderia cenocepacia protocatechuate 4,5-dioxygenase subunit alpha [Burkholderia cenocepacia].
YP_004348165.1 PCAD+LigA*->4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->?-><-HTH_1+HTH_1+LysR_substrate 446 bacteria>proteobacteria>betaproteobacteria Burkholderia gladioli BSR3 protocatechuate 4,5-dioxygenase [Burkholderia gladioli BSR3].
YP_367260.1 <-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase<-MFS_transporter<-PCAD+LigA*<-?<-?||HTH_1+HTH_1+LysR_substrate->FldX-> 434 bacteria>proteobacteria>betaproteobacteria Burkholderia lata protocatechuate 4,5-dioxygenase [Burkholderia lata].
YP_001585991.1 <-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase<-MFS_transporter<-PCAD+LigA* 434 bacteria>proteobacteria>betaproteobacteria Burkholderia multivorans ATCC 17616 protocatechuate 4,5-dioxygenase [Burkholderia multivorans ATCC 17616].
YP_001862454.1 <-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase<-MFS_transporter<-PCAD+LigA* 437 bacteria>proteobacteria>betaproteobacteria Burkholderia phymatum STM815 protocatechuate 4,5-dioxygenase [Burkholderia phymatum STM815].
WP_007730235.1 PCAD+LigA*->4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase-> 433 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. BT03 protocatechuate 4,5-dioxygenase subunit alpha [Burkholderia sp. BT03].
WP_018439495.1 PCAD+LigA*->MFS_transporter->4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->?->FldX-> 431 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. JPY347 protocatechuate 4,5-dioxygenase subunit alpha [Burkholderia sp. JPY347].
YP_008040957.1 <-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase<-MFS_transporter<-PCAD+LigA* 433 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. RPE64 protocatechuate 4,5-dioxygenase [Burkholderia sp. RPE64].
WP_008348615.1 <-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase<-MFS_transporter<-PCAD+LigA* 433 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. SJ98 protocatechuate 4,5-dioxygenase subunit alpha [Burkholderia sp. SJ98].
WP_007580876.1 PCAD+LigA*->4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase-> 433 bacteria>proteobacteria>betaproteobacteria Burkholderia terrae protocatechuate 4,5-dioxygenase subunit alpha [Burkholderia terrae].
YP_585850.1 <-4-oxalomesaconate_hydratase<-PrpF/FldA||HTH_1+HTH_1+LysR_substrate->MFS_transporter->PCAD+LigA*-> 430 bacteria>proteobacteria>betaproteobacteria Cupriavidus metallidurans CH34 protocatechuate 4,5-dioxygenase [Cupriavidus metallidurans CH34].
WP_019448858.1 <-aldehyde_dehydrogenase<-?||?->?-><-?<-PCAD+LigA*<-MFS_transporter<-HTH_1+HTH_1+LysR_substrate||PrpF/FldA->4-oxalomesaconate_hydratase-> 430 bacteria>proteobacteria>betaproteobacteria Cupriavidus sp. BIS7 protocatechuate 4,5-dioxygenase subunit alpha [Cupriavidus sp. BIS7].
WP_018006568.1 <-4-oxalomesaconate_hydratase<-PrpF/FldA||HTH_1+HTH_1+LysR_substrate->MFS_transporter->PCAD+LigA*-><-HTH_1+HTH_1+LysR_substrate||?->?->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase-> 432 bacteria>proteobacteria>betaproteobacteria Cupriavidus taiwanensis protocatechuate 4,5-dioxygenase subunit alpha [Cupriavidus taiwanensis].
WP_007863799.1 2-pyrone-4,6-dicarboxylate_hydrolase->?-><-?<-PCAD+LigA*<-FldX<-?<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase<-PrpF/FldA 434 bacteria>proteobacteria>betaproteobacteria Polaromonas sp. CF318 protocatechuate 4,5-dioxygenase subunit alpha [Polaromonas sp. CF318].
YP_004847937.1 <-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase<-PCAD+LigA*<-MFS_transporter<-PrpF/FldA||HTH_1+HTH_1+LysR_substrate-> 433 bacteria>proteobacteria>betaproteobacteria Pseudogulbenkiania sp. NH8B protocatechuate 4,5-dioxygenase [Pseudogulbenkiania sp. NH8B].
YP_008493171.1 FldX-><-HTH_1+HTH_1+LysR_substrate||4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->?->PCAD+LigA*->?->?->FldX-> 435 bacteria>proteobacteria>betaproteobacteria Variovorax paradoxus B4 putative aromatic ring-opening dioxygenase [Variovorax paradoxus B4].
YP_004154889.1 <-PCAD+LigA*<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase||HTH_1+HTH_1+LysR_substrate-> 438 bacteria>proteobacteria>betaproteobacteria Variovorax paradoxus EPS extradiol ring-cleavage dioxygenase class iii protein subunit b [Variovorax paradoxus EPS].
YP_003203382.1 4-oxalomesaconate_hydratase->?->LigB*-> 281 bacteria>actinobacteria Nakamurella multipartita DSM 44233 extradiol ring-cleavage dioxygenase class III protein subunit B [Nakamurella multipartita DSM 44233].
YP_004088207.1 <-MFS_transporter<-PCAD+LigA*||HTH_1+HTH_1+LysR_substrate-><-HTH_1+HTH_1+LysR_substrate||4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA->FldX-> 420 bacteria>proteobacteria>alphaproteobacteria Asticcacaulis excentricus CB 48 extradiol ring-cleavage dioxygenase class iii protein subunit b [Asticcacaulis excentricus CB 48].
YP_002800264.1 MFS_transporter->PCAD+LigA*-><-HTH_1+HTH_1+LysR_substrate||?->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA-> 420 bacteria>proteobacteria>gammaproteobacteria Azotobacter vinelandii DJ protocatechuate 4,5-dioxygenase [Azotobacter vinelandii DJ].
YP_003366663.1 MFS_transporter->PCAD+LigA*-><-HTH_1+HTH_1+LysR_substrate||?->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA->FldX-> 420 bacteria>proteobacteria>gammaproteobacteria Citrobacter rodentium ICC168 extradiol dioxygenase [Citrobacter rodentium ICC168].
WP_009485166.1 <-FldX<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Klebsiella MULTISPECIES: protocatechuate 4,5-dioxygenase subunit alpha [Klebsiella].
WP_004113000.1 <-FldX<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Klebsiella oxytoca protocatechuate 4,5-dioxygenase subunit alpha [Klebsiella oxytoca].
WP_023329701.1 <-FldX<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Klebsiella oxytoca protocatechuate 4,5-dioxygenase [Klebsiella oxytoca].
WP_004137111.1 PCAD+LigA*-><-HTH_1+HTH_1+LysR_substrate||?->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA->FldX-> 420 bacteria>proteobacteria>gammaproteobacteria Klebsiella oxytoca protocatechuate 4,5-dioxygenase [Klebsiella oxytoca].
WP_023291420.1 <-FldX<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae protocatechuate 4,5-dioxygenase, alpha subunit [Klebsiella pneumoniae].
WP_023340853.1 <-FldX<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae protocatechuate 4,5-dioxygenase [Klebsiella pneumoniae].
WP_023298377.1 <-FldX<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae protocatechuate 4,5-dioxygenase [Klebsiella pneumoniae].
WP_004145039.1 <-FldX<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae protocatechuate 4,5-dioxygenase subunit alpha [Klebsiella pneumoniae].
WP_019705085.1 <-FldX<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae protocatechuate 4,5-dioxygenase subunit alpha [Klebsiella pneumoniae].
WP_004150251.1 <-FldX<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae protocatechuate 4,5-dioxygenase subunit alpha [Klebsiella pneumoniae].
WP_004188040.1 MFS_transporter->PCAD+LigA*-><-HTH_1+HTH_1+LysR_substrate||?->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA->FldX-> 420 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae protocatechuate 4,5-dioxygenase subunit alpha [Klebsiella pneumoniae].
WP_016530403.1 <-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae protocatechuate 4,5-dioxygenase [Klebsiella pneumoniae].
WP_004205139.1 <-FldX<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae protocatechuate 4,5-dioxygenase [Klebsiella pneumoniae].
YP_002235927.1 MFS_transporter->PCAD+LigA*-><-HTH_1+HTH_1+LysR_substrate||?->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA->FldX-> 420 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 342 protocatechuate 4,5-dioxygenase [Klebsiella pneumoniae 342].
EWE08848.1 <-FldX<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae BIDMC 47 protocatechuate 4,5-dioxygenase [Klebsiella pneumoniae BIDMC 47].
EWF39579.1 <-FldX<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae BWH 15 protocatechuate 4,5-dioxygenase [Klebsiella pneumoniae BWH 15].
CDK78418.1 <-FldX<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae IS22 Protocatechuate 4,5-dioxygenase beta chain [Klebsiella pneumoniae IS22].
EWD54706.1 <-FldX<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae UCI 25 protocatechuate 4,5-dioxygenase [Klebsiella pneumoniae UCI 25].
CDI16190.1 MFS_transporter->PCAD+LigA*-><-HTH_1+HTH_1+LysR_substrate||?->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA->FldX-> 436 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae subsp. pneumoniae BJ1-GA 2,3-dihydroxyphenylpropionate 1,2-dioxygenase [Klebsiella pneumoniae subsp. pneumoniae BJ1-GA].
WP_009308823.1 <-PrpF/FldA<-?<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Klebsiella sp. 4_1_44FAA protocatechuate 4,5-dioxygenase subunit alpha [Klebsiella sp. 4_1_44FAA].
WP_016162006.1 <-FldX<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Klebsiella sp. KTE92 hypothetical protein [Klebsiella sp. KTE92].
WP_007915428.1 MFS_transporter->PCAD+LigA*->?-><-HTH_1+HTH_1+LysR_substrate||?->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA-> 420 bacteria>proteobacteria>gammaproteobacteria Pseudomonas MULTISPECIES: protocatechuate 4,5-dioxygenase subunit alpha [Pseudomonas].
WP_016782286.1 MFS_transporter->PCAD+LigA*->?-><-HTH_1+HTH_1+LysR_substrate||?->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA-> 420 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fragi protocatechuate 4,5-dioxygenase subunit alpha [Pseudomonas fragi].
WP_019367501.1 MFS_transporter->PCAD+LigA*->?-><-HTH_1+HTH_1+LysR_substrate||?->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA-> 418 bacteria>proteobacteria>gammaproteobacteria Pseudomonas luteola protocatechuate 4,5-dioxygenase subunit alpha [Pseudomonas luteola].
WP_020189931.1 MFS_transporter->PCAD+LigA*->?-><-HTH_1+HTH_1+LysR_substrate||?->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA-> 420 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida protocatechuate 4,5-dioxygenase subunit alpha [Pseudomonas putida].
YP_001268510.1 MFS_transporter->PCAD+LigA*->?-><-HTH_1+HTH_1+LysR_substrate||?->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA-> 420 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida F1 protocatechuate 4,5-dioxygenase [Pseudomonas putida F1].
YP_008095808.1 MFS_transporter->PCAD+LigA*-><-HTH_1+HTH_1+LysR_substrate||?->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA-> 420 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida H8234 protocatechuate 4,5-dioxygenase subunit alpha [Pseudomonas putida H8234].
NP_744666.2 <-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-?<-PCAD+LigA* 420 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida KT2440 protocatechuate 4,5-dioxygenase [Pseudomonas putida KT2440].
YP_008113682.1 <-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-PCAD+LigA*<-MFS_transporter 418 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida NBRC 14164 putative protocatechuate 4,5-dioxygenase [Pseudomonas putida NBRC 14164].
YP_001748899.1 <-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-PCAD+LigA* 420 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida W619 protocatechuate 4,5-dioxygenase [Pseudomonas putida W619].
WP_007925386.1 <-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-?<-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM17 protocatechuate 4,5-dioxygenase subunit alpha [Pseudomonas sp. GM17].
WP_007971231.1 <-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-?<-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM33 protocatechuate 4,5-dioxygenase subunit alpha [Pseudomonas sp. GM33].
WP_008063411.1 <-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-?<-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM78 protocatechuate 4,5-dioxygenase subunit alpha [Pseudomonas sp. GM78].
WP_008070822.1 <-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-?<-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM79 protocatechuate 4,5-dioxygenase subunit alpha [Pseudomonas sp. GM79].
WP_008080729.1 MFS_transporter->PCAD+LigA*->?-><-HTH_1+HTH_1+LysR_substrate||?->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA-> 420 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM80 protocatechuate 4,5-dioxygenase subunit alpha [Pseudomonas sp. GM80].
WP_010798211.1 MFS_transporter->PCAD+LigA*->?-><-HTH_1+HTH_1+LysR_substrate||?->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA-> 418 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. HPB0071 protocatechuate 4,5-dioxygenase, alpha subunit [Pseudomonas sp. HPB0071].
WP_008373766.1 <-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-PCAD+LigA* 418 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. M47T1 protocatechuate 4,5-dioxygenase subunit alpha [Pseudomonas sp. M47T1].
WP_003277490.1 CoA_transf_3-><-PCAD+LigA*<-MFS_transporter<-HTH_1+HTH_1+LysR_substrate||PrpF/FldA-> 446 bacteria>proteobacteria>betaproteobacteria Ralstonia solanacearum protocatechuate 4,5-dioxygenase subunit alpha [Ralstonia solanacearum].
YP_007876039.1 MFS_transporter->PCAD+LigA*-><-HTH_1+HTH_1+LysR_substrate||?->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA->FldX-> 420 bacteria>proteobacteria>gammaproteobacteria Raoultella ornithinolytica B6 protocatechuate 4,5-dioxygenase [Raoultella ornithinolytica B6].
WP_007439241.1 4-hydroxybenzoate_3-monooxygenase-><-HTH_1+HTH_1+LysR_substrate||?->PCAD+LigA*-> 420 bacteria>proteobacteria>alphaproteobacteria Acetobacteraceae bacterium AT-5844 protocatechuate 4,5-dioxygenase subunit alpha [Acetobacteraceae bacterium AT-5844].
YP_004304861.1 <-PCAD+LigA*||?-><-?<-?||HTH_1+HTH_1+LysR_substrate-><-4-hydroxybenzoate_3-monooxygenase 410 bacteria>proteobacteria>alphaproteobacteria Polymorphum gilvum SL003B-26A1 protocatechuate 4,5-dioxygenase beta chain subunit b protein [Polymorphum gilvum SL003B-26A1].
WP_020331264.1 <-PCAD+LigA*<-4-hydroxybenzoate_3-monooxygenase<-?<-?<-?<-Aldo_ket_red 419 bacteria>proteobacteria>gammaproteobacteria Vibrio fluvialis Protocatechuate 4,5-dioxygenase beta chain [Vibrio fluvialis].
WP_020432483.1 Aldo_ket_red->?->?->?->4-hydroxybenzoate_3-monooxygenase->PCAD+LigA*-> 419 bacteria>proteobacteria>gammaproteobacteria Vibrio fluvialis Protocatechuate 4,5-dioxygenase beta chain [Vibrio fluvialis].
WP_004724161.1 <-PCAD+LigA*<-4-hydroxybenzoate_3-monooxygenase<-?<-?<-?<-Aldo_ket_red 419 bacteria>proteobacteria>gammaproteobacteria Vibrio furnissii protocatechuate 4,5-dioxygenase subunit alpha [Vibrio furnissii].
YP_003531302.1 MFS_transporter->PCAD+LigA*->2-pyrone-4,6-dicarboxylate_hydrolase->?-><-HTH_1+HTH_1+LysR_substrate 419 bacteria>proteobacteria>gammaproteobacteria Erwinia amylovora CFBP1430 protocatechuate 3,4-dioxygenase subunit beta [Erwinia amylovora CFBP1430].
YP_003739931.1 <-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-?<-2-pyrone-4,6-dicarboxylate_hydrolase<-PCAD+LigA*<-MFS_transporter 419 bacteria>proteobacteria>gammaproteobacteria Erwinia billingiae Eb661 protocatechuate 4,5-dioxygenase [Erwinia billingiae Eb661].
WP_007892815.1 MFS_transporter->PCAD+LigA*->2-pyrone-4,6-dicarboxylate_hydrolase->?-><-HTH_1+HTH_1+LysR_substrate||?->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase-> 419 bacteria>proteobacteria>gammaproteobacteria Pantoea sp. GM01 protocatechuate 4,5-dioxygenase subunit alpha [Pantoea sp. GM01].
WP_008110513.1 MFS_transporter->PCAD+LigA*->2-pyrone-4,6-dicarboxylate_hydrolase->?-><-HTH_1+HTH_1+LysR_substrate||?->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase-> 419 bacteria>proteobacteria>gammaproteobacteria Pantoea sp. YR343 protocatechuate 4,5-dioxygenase subunit alpha [Pantoea sp. YR343].
YP_005402439.1 MFS_transporter->PCAD+LigA*->2-pyrone-4,6-dicarboxylate_hydrolase-> 420 bacteria>proteobacteria>gammaproteobacteria Rahnella aquatilis HX2 protocatechuate 4,5-dioxygenase [Rahnella aquatilis HX2].
YP_007344394.1 <-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-?<-2-pyrone-4,6-dicarboxylate_hydrolase<-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Serratia marcescens FGI94 hypothetical protein D781_1923 [Serratia marcescens FGI94].
YP_001478327.1 <-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate-><-?<-2-pyrone-4,6-dicarboxylate_hydrolase<-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Serratia proteamaculans 568 protocatechuate 4,5-dioxygenase [Serratia proteamaculans 568].
WP_009635228.1 MFS_transporter->PCAD+LigA*->2-pyrone-4,6-dicarboxylate_hydrolase->?->dehydrogenase-> 421 bacteria>proteobacteria>gammaproteobacteria Serratia sp. M24T3 protocatechuate 4,5-dioxygenase subunit alpha [Serratia sp. M24T3].
WP_017490143.1 <-dehydrogenase||?-><-?<-2-pyrone-4,6-dicarboxylate_hydrolase<-PCAD+LigA*<-MFS_transporter 421 bacteria>proteobacteria>gammaproteobacteria gamma proteobacterium WG36 protocatechuate 4,5-dioxygenase subunit alpha [gamma proteobacterium WG36].
#;LigB/LigA operonic association
WP_009022733.1 <-Rieske<-MFS_transporter<-Aldo_ket_red<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-4-oxalomesaconate_hydratase<-FldX<-PrpF/FldA 284 bacteria>proteobacteria>gammaproteobacteria gamma proteobacterium NOR5-3 protocatechuate 3,4-dioxygenase subunit beta [gamma proteobacterium NOR5-3].
WP_007231338.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-Rieske<-4-oxalomesaconate_hydratase||HTH_1+HTH_1+LysR_substrate->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase-> 281 bacteria>proteobacteria>gammaproteobacteria gamma proteobacterium HTCC2207 protocatechuate 3,4-dioxygenase subunit beta [gamma proteobacterium HTCC2207].
WP_010548860.1 <-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase<-FldX<-?<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA 285 bacteria>proteobacteria>gammaproteobacteria gamma proteobacterium HIMB30 protocatechuate 3,4-dioxygenase subunit beta [gamma proteobacterium HIMB30].
WP_008250902.1 PrpF/FldA->FldX->4-oxalomesaconate_hydratase->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->Aldo_ket_red-> 279 bacteria>proteobacteria>gammaproteobacteria gamma proteobacterium BDW918 protocatechuate 3,4-dioxygenase subunit beta [gamma proteobacterium BDW918].
WP_017502361.1 <-PCAD*<-LigA<-4-oxalomesaconate_hydratase<-FldX<-HTH_1+HTH_1+LysR_substrate||4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase-> 282 bacteria>proteobacteria>alphaproteobacteria alpha proteobacterium LLX12A protocatechuate 3,4-dioxygenase subunit beta [alpha proteobacterium LLX12A].
WP_019957949.1 <-Aldo_ket_red<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase 281 bacteria>proteobacteria>betaproteobacteria Vitreoscilla stercoraria protocatechuate 3,4-dioxygenase subunit beta [Vitreoscilla stercoraria].
YP_005025018.1 4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*-> 279 bacteria>proteobacteria>gammaproteobacteria Vibrio sp. EJY3 protocatechuate 4,5-dioxygenase subunit beta [Vibrio sp. EJY3].
WP_004724175.1 4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*-> 277 bacteria>proteobacteria>gammaproteobacteria Vibrio furnissii protocatechuate 3,4-dioxygenase subunit beta [Vibrio furnissii].
WP_020331281.1 <-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase 277 bacteria>proteobacteria>gammaproteobacteria Vibrio fluvialis Protocatechuate 4,5-dioxygenase beta chain [Vibrio fluvialis].
WP_020560691.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-4-oxalomesaconate_hydratase<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-2-pyrone-4,6-dicarboxylate_hydrolase<-PrpF/FldA 285 bacteria>proteobacteria>gammaproteobacteria Thiothrix flexilis protocatechuate 3,4-dioxygenase subunit beta [Thiothrix flexilis].
WP_020394623.1 4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->?->?->4-oxalomesaconate_hydratase->LigA->PCAD*-> 281 bacteria>proteobacteria>gammaproteobacteria Thiothrix disciformis protocatechuate 3,4-dioxygenase subunit beta [Thiothrix disciformis].
WP_018913068.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-FldX<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase 286 bacteria>proteobacteria>betaproteobacteria Thiomonas sp. FB-6 protocatechuate 3,4-dioxygenase subunit beta [Thiomonas sp. FB-6].
WP_004259934.1 PrpF/FldA->4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->Aldo_ket_red->?-><-dehydrogenase 284 bacteria>proteobacteria>betaproteobacteria Thauera sp. 63 protocatechuate 4,5-dioxygenase subunit beta [Thauera sp. 63].
WP_004337826.1 <-Aldo_ket_red<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase 284 bacteria>proteobacteria>betaproteobacteria Thauera linaloolentis protocatechuate 4,5-dioxygenase subunit beta [Thauera linaloolentis].
BAO29042.1 4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->FldX->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-> 284 bacteria>proteobacteria>betaproteobacteria Sulfuritalea hydrogenivorans sk43H protocatechuate 4,5-dioxygenase subunit beta [Sulfuritalea hydrogenivorans sk43H].
WP_018382990.1 <-4-oxalomesaconate_hydratase<-LigA<-PCAD* 282 bacteria>actinobacteria Streptomyces vitaminophilus hypothetical protein [Streptomyces vitaminophilus].
YP_003340303.1 PCAD*->LigA->4-oxalomesaconate_hydratase->?->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 292 bacteria>actinobacteria Streptosporangium roseum DSM 43021 hypothetical protein [Streptosporangium roseum DSM 43021].
WP_018552331.1 <-4-oxalomesaconate_hydratase<-LigA<-PCAD* 274 bacteria>actinobacteria Streptomyces sp. ATexAB-D23 hypothetical protein [Streptomyces sp. ATexAB-D23].
WP_018840852.1 PCAD*->LigA->4-oxalomesaconate_hydratase-> 282 bacteria>actinobacteria Streptomyces MULTISPECIES: hypothetical protein [Streptomyces].
WP_022690596.1 <-PCAD*<-LigA<-4-oxalomesaconate_hydratase<-FldX 232 bacteria>proteobacteria>alphaproteobacteria Sphingomonas-like bacterium B12 protocatechuate 3,4-dioxygenase subunit beta [Sphingomonas-like bacterium B12].
CAB87561.1 <-PCAD*<-LigA<-4-oxalomesaconate_hydratase<-FldX<-HTH_1+HTH_1+LysR_substrate||4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase-> 281 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. LB126 FldU protein [Sphingomonas sp. LB126].
YP_718048.1 <-2-pyrone-4,6-dicarboxylate_hydrolase<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase||HTH_1+HTH_1+LysR_substrate-><-LigB<-LigA||FldX->4-oxalomesaconate_hydratase->LigA->PCAD*->Abhydrolase_6->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->Aldo_ket_red-> 281 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. KA1 beta-subunit of protocatechuate 4,5-dioxygenase, beta chain [Sphingomonas sp. KA1].
WP_019369231.1 <-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase||HTH_1+HTH_1+LysR_substrate->FldX->4-oxalomesaconate_hydratase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-><-?||?->4-hydroxybenzoate_3-monooxygenase->Aldo_ket_red-> 281 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. ATCC 31555 protocatechuate 3,4-dioxygenase subunit beta [Sphingomonas sp. ATCC 31555].
AHE55174.1 <-4-hydroxybenzoate_3-monooxygenase<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-4-oxalomesaconate_hydratase<-FldX<-HTH_1+HTH_1+LysR_substrate||4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase-> 281 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sanxanigenens DSM 19645 = NX02 protocatechuate 3,4-dioxygenase subunit beta [Sphingomonas sanxanigenens DSM 19645 = NX02].
WP_010543042.1 <-Aldo_ket_red<-4-hydroxybenzoate_3-monooxygenase||?-><-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-4-oxalomesaconate_hydratase<-FldX<-HTH_1+HTH_1+LysR_substrate||4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase-> 281 bacteria>proteobacteria>alphaproteobacteria Sphingomonas elodea protocatechuate 3,4-dioxygenase subunit beta [Sphingomonas elodea].
WP_004208429.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-4-oxalomesaconate_hydratase<-FldX<-HTH_1+HTH_1+LysR_substrate||4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase-> 282 bacteria>proteobacteria>alphaproteobacteria Sphingobium yanoikuyae hypothetical protein [Sphingobium yanoikuyae].
WP_010337697.1 <-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase||HTH_1+HTH_1+LysR_substrate->FldX->4-oxalomesaconate_hydratase->LigA->PCAD*-> 282 bacteria>proteobacteria>alphaproteobacteria Sphingobium yanoikuyae protocatechuate 3,4-dioxygenase subunit beta [Sphingobium yanoikuyae].
WP_017181928.1 HTH_1+HTH_1+LysR_substrate->FldX->4-oxalomesaconate_hydratase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-><-?<-?<-MFS_transporter 298 bacteria>proteobacteria>alphaproteobacteria Sphingobium xenophagum protocatechuate 3,4-dioxygenase subunit beta [Sphingobium xenophagum].
WP_017184804.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-?<-PCAD*<-LigA<-?<-4-oxalomesaconate_hydratase<-FldX<-HTH_1+HTH_1+LysR_substrate 287 bacteria>proteobacteria>alphaproteobacteria Sphingobium xenophagum protocatechuate 3,4-dioxygenase subunit beta [Sphingobium xenophagum].
WP_019053273.1 MFS_transporter->?->?-><-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-4-oxalomesaconate_hydratase<-FldX<-HTH_1+HTH_1+LysR_substrate||4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase-> 286 bacteria>proteobacteria>alphaproteobacteria Sphingobium xenophagum protocatechuate 3,4-dioxygenase subunit beta [Sphingobium xenophagum].
WP_021318391.1 <-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase||HTH_1+HTH_1+LysR_substrate->FldX->4-oxalomesaconate_hydratase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->Aldo_ket_red-> 303 bacteria>proteobacteria>alphaproteobacteria Sphingobium ummariense protocatechuate 3,4-dioxygenase subunit beta [Sphingobium ummariense].
WP_022684015.1 <-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase||HTH_1+HTH_1+LysR_substrate->FldX->4-oxalomesaconate_hydratase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->Aldo_ket_red-> 281 bacteria>proteobacteria>alphaproteobacteria Sphingobium sp. YL23 protocatechuate 3,4-dioxygenase subunit beta [Sphingobium sp. YL23].
WP_022683823.1 <-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase||HTH_1+HTH_1+LysR_substrate->FldX->4-oxalomesaconate_hydratase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-> 281 bacteria>proteobacteria>alphaproteobacteria Sphingobium sp. YL23 protocatechuate 3,4-dioxygenase subunit beta [Sphingobium sp. YL23].
YP_004834382.1 <-PCAD*<-LigA<-4-oxalomesaconate_hydratase<-FldX<-HTH_1+HTH_1+LysR_substrate||4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase-> 302 bacteria>proteobacteria>alphaproteobacteria Sphingobium sp. SYK-6 protocatechuate 4,5-dioxygenase subunit beta [Sphingobium sp. SYK-6].
WP_024022001.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-Rieske<-4-oxalomesaconate_hydratase<-FldX<-HTH_1+HTH_1+LysR_substrate 298 bacteria>proteobacteria>alphaproteobacteria Sphingobium sp. C100 protocatechuate 3,4-dioxygenase subunit beta [Sphingobium sp. C100].
WP_007708665.1 <-4-hydroxybenzoate_3-monooxygenase||?->?->?-><-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-4-oxalomesaconate_hydratase<-FldX 282 bacteria>proteobacteria>alphaproteobacteria Sphingobium sp. AP49 protocatechuate 3,4-dioxygenase subunit beta [Sphingobium sp. AP49].
WP_021237530.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-4-oxalomesaconate_hydratase<-FldX<-HTH_1+HTH_1+LysR_substrate 281 bacteria>proteobacteria>alphaproteobacteria Sphingobium quisquiliarum protocatechuate 3,4-dioxygenase subunit beta [Sphingobium quisquiliarum].
WP_021224513.1 HTH_1+HTH_1+LysR_substrate->FldX->4-oxalomesaconate_hydratase->Rieske->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-> 295 bacteria>proteobacteria>alphaproteobacteria Sphingobium lactosutens protocatechuate 3,4-dioxygenase subunit beta [Sphingobium lactosutens].
WP_021228454.1 FldX->4-oxalomesaconate_hydratase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->Aldo_ket_red-> 282 bacteria>proteobacteria>alphaproteobacteria Sphingobium lactosutens protocatechuate 3,4-dioxygenase subunit beta [Sphingobium lactosutens].
WP_006959332.1 MFS_transporter->?->?-><-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-4-oxalomesaconate_hydratase<-FldX<-HTH_1+HTH_1+LysR_substrate||4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase-> 299 bacteria>proteobacteria>alphaproteobacteria Sphingobium japonicum Protocatechuate 4,5-dioxygenase beta chain [Sphingobium japonicum].
YP_004555986.1 HTH_1+HTH_1+LysR_substrate->FldX->4-oxalomesaconate_hydratase->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-> 280 bacteria>proteobacteria>alphaproteobacteria Sphingobium chlorophenolicum L-1 protocatechuate 4,5-dioxygenase [Sphingobium chlorophenolicum L-1].
WP_023491047.1 <-4-hydroxybenzoate_3-monooxygenase<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-FldX<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase 285 bacteria>proteobacteria>gammaproteobacteria Serratia sp. DD3 protocatechuate 4,5-dioxygenase beta chain [Serratia sp. DD3].
YP_568121.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-?<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase 284 bacteria>proteobacteria>alphaproteobacteria Rhodopseudomonas palustris BisB5 protocatechuate 4,5-dioxygenase subunit beta [Rhodopseudomonas palustris BisB5].
YP_004619593.1 <-Aldo_ket_red<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase 285 bacteria>proteobacteria>betaproteobacteria Ramlibacter tataouinensis TTB310 protocatechuate 4,5-dioxygenase subunit beta [Ramlibacter tataouinensis TTB310].
YP_663439.1 <-Aldo_ket_red<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-4-oxalomesaconate_hydratase<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase 279 bacteria>proteobacteria>gammaproteobacteria Pseudoalteromonas atlantica T6c protocatechuate 4,5-dioxygenase subunit beta [Pseudoalteromonas atlantica T6c].
YP_982257.1 <-Aldo_ket_red<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-?<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase 305 bacteria>proteobacteria>betaproteobacteria Polaromonas naphthalenivorans CJ2 protocatechuate 4,5-dioxygenase subunit beta [Polaromonas naphthalenivorans CJ2].
WP_018575487.1 <-Aldo_ket_red<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase 280 bacteria>proteobacteria>betaproteobacteria Oligella ureolytica protocatechuate 3,4-dioxygenase subunit beta [Oligella ureolytica].
WP_008995901.1 <-Aldo_ket_red<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-4-oxalomesaconate_hydratase<-FldX<-HTH_1+HTH_1+LysR_substrate 305 bacteria>proteobacteria>alphaproteobacteria Novosphingobium sp. Rr 2-17 protocatechuate 3,4-dioxygenase subunit beta [Novosphingobium sp. Rr 2-17].
YP_004538839.1 LigA->LigB->?-><-2-pyrone-4,6-dicarboxylate_hydrolase<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase||HTH_1+HTH_1+LysR_substrate->FldX->4-oxalomesaconate_hydratase->Rieske->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->Aldo_ket_red-> 302 bacteria>proteobacteria>alphaproteobacteria Novosphingobium sp. PP1Y protocatechuate 4,5-dioxygenase subunit beta [Novosphingobium sp. PP1Y].
WP_022677413.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-4-oxalomesaconate_hydratase<-FldX 286 bacteria>proteobacteria>alphaproteobacteria Novosphingobium sp. B-7 protocatechuate 3,4-dioxygenase subunit beta [Novosphingobium sp. B-7].
WP_007688102.1 <-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase||HTH_1+HTH_1+LysR_substrate->FldX->4-oxalomesaconate_hydratase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->Aldo_ket_red-><-HTH_1+HTH_1+LysR_substrate 301 bacteria>proteobacteria>alphaproteobacteria Novosphingobium sp. AP12 protocatechuate 3,4-dioxygenase subunit beta [Novosphingobium sp. AP12].
WP_007014532.1 <-Aldo_ket_red<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-Rieske<-4-oxalomesaconate_hydratase<-FldX<-HTH_1+HTH_1+LysR_substrate||4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA->2-pyrone-4,6-dicarboxylate_hydrolase-><-?<-LigB<-LigA 302 bacteria>proteobacteria>alphaproteobacteria Novosphingobium pentaromativorans protocatechuate 3,4-dioxygenase subunit beta [Novosphingobium pentaromativorans].
WP_021234769.1 <-Aldo_ket_red<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-4-oxalomesaconate_hydratase<-FldX<-HTH_1+HTH_1+LysR_substrate||PrpF/FldA-> 301 bacteria>proteobacteria>alphaproteobacteria Novosphingobium lindaniclasticum protocatechuate 3,4-dioxygenase subunit beta [Novosphingobium lindaniclasticum].
YP_498082.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-4-oxalomesaconate_hydratase<-FldX<-HTH_1+HTH_1+LysR_substrate||4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase-> 280 bacteria>proteobacteria>alphaproteobacteria Novosphingobium aromaticivorans DSM 12444 protocatechuate 4,5-dioxygenase subunit beta [Novosphingobium aromaticivorans DSM 12444].
EXJ10146.1 4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*-> 280 bacteria>proteobacteria>gammaproteobacteria Nitrincola sp. AK23 Protocatechuate 4,5-dioxygenase beta chain [Nitrincola sp. AK23].
YP_001342770.1 <-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase 282 bacteria>proteobacteria>gammaproteobacteria Marinomonas sp. MWYL1 protocatechuate 4,5-dioxygenase subunit beta [Marinomonas sp. MWYL1].
WP_024024714.1 <-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase 284 bacteria>proteobacteria>gammaproteobacteria Marinomonas sp. D104 protocatechuate 3,4-dioxygenase subunit beta [Marinomonas sp. D104].
YP_004480368.1 4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*-> 282 bacteria>proteobacteria>gammaproteobacteria Marinomonas posidonica IVIA-Po-181 protocatechuate 4,5-dioxygenase [Marinomonas posidonica IVIA-Po-181].
YP_004311950.1 4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*-> 282 bacteria>proteobacteria>gammaproteobacteria Marinomonas mediterranea MMB-1 protocatechuate 4,5-dioxygenase [Marinomonas mediterranea MMB-1].
WP_020681608.1 <-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase 279 bacteria>proteobacteria>gammaproteobacteria Marinobacterium rhizophilum protocatechuate 3,4-dioxygenase subunit beta [Marinobacterium rhizophilum].
WP_019426948.1 4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->?->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-> 280 bacteria>proteobacteria>betaproteobacteria Limnohabitans sp. Rim28 protocatechuate 3,4-dioxygenase subunit beta [Limnohabitans sp. Rim28].
WP_018150956.1 <-Rieske||HTH_1+HTH_1+LysR_substrate-><-Aldo_ket_red<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-FldX<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase 290 bacteria>proteobacteria>betaproteobacteria Leeia oryzae protocatechuate 3,4-dioxygenase subunit beta [Leeia oryzae].
WP_022981688.1 <-Aldo_ket_red<-?<-?<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-FldX<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase 289 bacteria>proteobacteria>betaproteobacteria Ideonella sp. B508-1 protocatechuate 3,4-dioxygenase subunit beta [Ideonella sp. B508-1].
WP_006298580.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-?<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase 288 bacteria>proteobacteria>betaproteobacteria Hylemonella gracilis protocatechuate 3,4-dioxygenase subunit beta [Hylemonella gracilis].
WP_009520073.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase 284 bacteria>proteobacteria>betaproteobacteria Hydrogenophaga sp. PBC protocatechuate 3,4-dioxygenase subunit beta [Hydrogenophaga sp. PBC].
WP_002542360.1 PrpF/FldA->2-pyrone-4,6-dicarboxylate_hydrolase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->4-oxalomesaconate_hydratase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->Aldo_ket_red-> 294 bacteria>proteobacteria>gammaproteobacteria Grimontia sp. AK16 Protocatechuate 4,5-dioxygenase beta chain [Grimontia sp. AK16].
WP_008302235.1 <-Aldo_ket_red<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-4-oxalomesaconate_hydratase<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase 279 bacteria>proteobacteria>gammaproteobacteria Glaciecola agarilytica protocatechuate 4,5-dioxygenase beta chain [Glaciecola agarilytica].
ETN93047.1 <-2-pyrone-4,6-dicarboxylate_hydrolase<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-HTH_1+HTH_1+LysR_substrate||4-oxalomesaconate_hydratase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-><-?<-?||HTH_1+HTH_1+LysR_substrate-> 281 bacteria>proteobacteria>gammaproteobacteria Gammaproteobacteria bacterium MOLA455 Protocatechuate 4,5-dioxygenase beta chain [Gammaproteobacteria bacterium MOLA455].
WP_016958083.1 <-Aldo_ket_red<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-4-oxalomesaconate_hydratase<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-2-pyrone-4,6-dicarboxylate_hydrolase<-PrpF/FldA 292 bacteria>proteobacteria>gammaproteobacteria Enterovibrio norvegicus hypothetical protein [Enterovibrio norvegicus].
WP_017006847.1 <-Aldo_ket_red<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-4-oxalomesaconate_hydratase<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-2-pyrone-4,6-dicarboxylate_hydrolase<-PrpF/FldA 292 bacteria>proteobacteria>gammaproteobacteria Enterovibrio norvegicus hypothetical protein [Enterovibrio norvegicus].
WP_017011695.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-4-oxalomesaconate_hydratase<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-2-pyrone-4,6-dicarboxylate_hydrolase<-PrpF/FldA 304 bacteria>proteobacteria>gammaproteobacteria Enterovibrio calviensis hypothetical protein [Enterovibrio calviensis].
WP_017013416.1 PrpF/FldA->2-pyrone-4,6-dicarboxylate_hydrolase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->4-oxalomesaconate_hydratase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->Aldo_ket_red-> 304 bacteria>proteobacteria>gammaproteobacteria Enterovibrio calviensis hypothetical protein [Enterovibrio calviensis].
YP_004487058.1 4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->FldX->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->Aldo_ket_red-> 284 bacteria>proteobacteria>betaproteobacteria Delftia sp. Cs1-4 protocatechuate 4,5-dioxygenase [Delftia sp. Cs1-4].
YP_004487730.1 MFS_transporter->4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->?->?->Aldo_ket_red-> 289 bacteria>proteobacteria>betaproteobacteria Delftia sp. Cs1-4 protocatechuate 4,5-dioxygenase [Delftia sp. Cs1-4].
YP_001565460.1 <-Aldo_ket_red<-?<-?<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase<-MFS_transporter 289 bacteria>proteobacteria>betaproteobacteria Delftia acidovorans SPH-1 protocatechuate 4,5-dioxygenase subunit beta [Delftia acidovorans SPH-1].
WP_019530228.1 <-MFS_transporter<-Aldo_ket_red<-PCAD*<-LigA<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-4-hydroxybenzoate_3-monooxygenase<-4-oxalomesaconate_hydratase 281 bacteria>proteobacteria>gammaproteobacteria Dasania marina hypothetical protein [Dasania marina].
WP_019575082.1 MFS_transporter->4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-><-?<-?||Aldo_ket_red-> 290 bacteria>proteobacteria>betaproteobacteria Curvibacter lanceolatus protocatechuate 3,4-dioxygenase subunit beta [Curvibacter lanceolatus].
YP_003278783.1 CoA_transf_3-><-Aldo_ket_red<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase<-MFS_transporter 289 bacteria>proteobacteria>betaproteobacteria Comamonas testosteroni CNB-2 protocatechuate 4,5-dioxygenase beta subunit [Comamonas testosteroni CNB-2].
AAK73573.1 MFS_transporter->4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-> 289 bacteria>proteobacteria>betaproteobacteria Comamonas testosteroni PmdB [Comamonas testosteroni].
WP_019042090.1 MFS_transporter->4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-> 289 bacteria>proteobacteria>betaproteobacteria Comamonas testosteroni protocatechuate 3,4-dioxygenase subunit beta [Comamonas testosteroni].
WP_003054198.1 4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->?->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-> 289 bacteria>proteobacteria>betaproteobacteria Comamonas testosteroni protocatechuate 3,4-dioxygenase subunit beta [Comamonas testosteroni].
WP_003075873.1 4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->?->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-> 289 bacteria>proteobacteria>betaproteobacteria Comamonas testosteroni protocatechuate 3,4-dioxygenase subunit beta [Comamonas testosteroni].
WP_021027554.1 alcohol_dehydrogenase->dehydrogenase-><-Aldo_ket_red<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase<-PrpF/FldA 289 bacteria>proteobacteria>betaproteobacteria Comamonas sp. B-9 protocatechuate 3,4-dioxygenase subunit beta [Comamonas sp. B-9].
CDM24174.1 PrpF/FldA->4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-> 289 bacteria>proteobacteria>betaproteobacteria Castellaniella defragrans 65Phen Protocatechuate 4,5-dioxygenase beta chain [Castellaniella defragrans 65Phen].
YP_003551263.1 <-HTH_1+HTH_1+LysR_substrate||LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->PrpF/FldA->2-pyrone-4,6-dicarboxylate_hydrolase->4-oxalomesaconate_hydratase-> 280 bacteria>proteobacteria>alphaproteobacteria Candidatus Puniceispirillum marinum IMCC1322 protocatechuate 4,5-dioxygenase [Candidatus Puniceispirillum marinum IMCC1322].
WP_009550535.1 4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-><-?||?->Aldo_ket_red-> 289 bacteria>proteobacteria>betaproteobacteria Burkholderiales bacterium JOSHI_001 protocatechuate 3,4-dioxygenase subunit beta [Burkholderiales bacterium JOSHI_001].
WP_007747355.1 PrpF/FldA->4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-><-HTH_1+HTH_1+LysR_substrate 280 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. BT03 protocatechuate 3,4-dioxygenase subunit beta [Burkholderia sp. BT03].
YP_001859410.1 HTH_1+HTH_1+LysR_substrate-><-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase<-PrpF/FldA 280 bacteria>proteobacteria>betaproteobacteria Burkholderia phymatum STM815 protocatechuate 4,5-dioxygenase [Burkholderia phymatum STM815].
YP_006834442.1 HTH_1+HTH_1+LysR_substrate-><-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase 268 bacteria>proteobacteria>betaproteobacteria Burkholderia phenoliruptrix BR3459a protocatechuate 4,5-dioxygenase subunit beta [Burkholderia phenoliruptrix BR3459a].
YP_003819047.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-4-oxalomesaconate_hydratase<-FldX<-HTH_1+HTH_1+LysR_substrate||4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase-> 295 bacteria>proteobacteria>alphaproteobacteria Brevundimonas subvibrioides ATCC 15264 extradiol ring-cleavage dioxygenase class III protein subunit B [Brevundimonas subvibrioides ATCC 15264].
WP_008971773.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-FldX<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase 284 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. STM 3843 protocatechuate 3,4-dioxygenase subunit beta [Bradyrhizobium sp. STM 3843].
WP_008965156.1 2-pyrone-4,6-dicarboxylate_hydrolase->?-><-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-FldX<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase 287 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. STM 3809 protocatechuate 3,4-dioxygenase subunit beta [Bradyrhizobium sp. STM 3809].
YP_001204409.1 4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->FldX->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-><-?<-2-pyrone-4,6-dicarboxylate_hydrolase 287 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. ORS 278 protocatechuate 4,5-dioxygenase subunit beta [Bradyrhizobium sp. ORS 278].
YP_001238748.1 4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->FldX->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-> 287 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. BTAi1 protocatechuate 4,5-dioxygenase subunit beta [Bradyrhizobium sp. BTAi1].
YP_007514823.1 2-pyrone-4,6-dicarboxylate_hydrolase->?-><-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-FldX<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase 287 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium oligotrophicum S58 protocatechuate 4,5-dioxygenase beta subunit [Bradyrhizobium oligotrophicum S58].
WP_023839267.1 <-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase||HTH_1+HTH_1+LysR_substrate->FldX->4-oxalomesaconate_hydratase->LigA->PCAD*->?->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->4-hydroxybenzoate_3-monooxygenase-> 279 bacteria>proteobacteria>alphaproteobacteria Blastomonas sp. CACIA14H2 protocatechuate 3,4-dioxygenase subunit beta [Blastomonas sp. CACIA14H2].
WP_017670030.1 <-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase||HTH_1+HTH_1+LysR_substrate->FldX->4-oxalomesaconate_hydratase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->4-hydroxybenzoate_3-monooxygenase-> 280 bacteria>proteobacteria>alphaproteobacteria Blastomonas sp. AAP53 protocatechuate 3,4-dioxygenase subunit beta [Blastomonas sp. AAP53].
WP_023473080.1 4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->Aldo_ket_red-> 298 bacteria>proteobacteria>betaproteobacteria Betaproteobacteria bacterium MOLA814 Protocatechuate 4,5-dioxygenase beta chain [Betaproteobacteria bacterium MOLA814].
WP_006273238.1 <-4-hydroxybenzoate_3-monooxygenase||?-><-MFS_transporter<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-4-oxalomesaconate_hydratase 268 bacteria>proteobacteria>alphaproteobacteria Asticcacaulis biprosthecium protocatechuate 3,4-dioxygenase subunit beta [Asticcacaulis biprosthecium].
WP_019621376.1 LigA->PCAD*->?-><-2-pyrone-4,6-dicarboxylate_hydrolase<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase 281 bacteria>proteobacteria>gammaproteobacteria Amphritea japonica hypothetical protein [Amphritea japonica].
WP_018701275.1 LigA->PCAD*-><-alcohol_dehydrogenase||?-><-?<-4-oxalomesaconate_hydratase 279 bacteria>proteobacteria>alphaproteobacteria Amorphus coralli hypothetical protein [Amorphus coralli].
WP_021446853.1 MFS_transporter->4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-> 282 bacteria>proteobacteria>betaproteobacteria Alcaligenes sp. EGD-AK7 protocatechuate 3,4-dioxygenase subunit beta [Alcaligenes sp. EGD-AK7].
WP_018082716.1 PrpF/FldA->FldX->4-oxalomesaconate_hydratase->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-><-?||4-hydroxybenzoate_3-monooxygenase-> 282 bacteria>proteobacteria>alphaproteobacteria Asticcacaulis benevestitus protocatechuate 3,4-dioxygenase subunit beta [Asticcacaulis benevestitus].
YP_006856870.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-?<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase 288 bacteria>proteobacteria>betaproteobacteria Acidovorax sp. KKS102 protocatechuate 4,5-dioxygenase subunit beta [Acidovorax sp. KKS102].
WP_007849959.1 4-oxalomesaconate_hydratase->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->?->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->Aldo_ket_red-> 288 bacteria>proteobacteria>betaproteobacteria Acidovorax sp. CF316 protocatechuate 3,4-dioxygenase subunit beta [Acidovorax sp. CF316].
WP_010464342.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-4-oxalomesaconate_hydratase 288 bacteria>proteobacteria>betaproteobacteria Acidovorax radicis protocatechuate 3,4-dioxygenase subunit beta [Acidovorax radicis].
WP_009830881.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-HTH_1+HTH_1+LysR_substrate||?->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA-> 283 bacteria>proteobacteria>alphaproteobacteria Rhodobacteraceae bacterium HTCC2083 protocatechuate 3,4-dioxygenase subunit beta [Rhodobacteraceae bacterium HTCC2083].
WP_009022216.1 LigA->PCAD*->FldX->2-pyrone-4,6-dicarboxylate_hydrolase->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-><-HTH_1+HTH_1+LysR_substrate||PrpF/FldA-> 279 bacteria>proteobacteria>gammaproteobacteria gamma proteobacterium NOR5-3 protocatechuate 3,4-dioxygenase subunit beta [gamma proteobacterium NOR5-3].
WP_007820798.1 4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA->FldX-><-?<-PCAD*<-LigA<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||GntR_transcriptional_regulator-> 280 bacteria>proteobacteria>alphaproteobacteria Rhizobium sp. CF142 protocatechuate 3,4-dioxygenase subunit beta [Rhizobium sp. CF142].
CCI74289.1 MFS_transporter->PCAD*->LigA-><-HTH_1+HTH_1+LysR_substrate||?->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA-> 277 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae unnamed protein product [Klebsiella pneumoniae].
YP_572385.1 <-LigB+LigA<-PCAD*<-LigA<-?<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase 281 bacteria>proteobacteria>gammaproteobacteria Chromohalobacter salexigens DSM 3043 protocatechuate 4,5-dioxygenase subunit beta [Chromohalobacter salexigens DSM 3043].
WP_005433859.1 4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->PrpF/FldA->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*-> 279 bacteria>proteobacteria>gammaproteobacteria Vibrio campbellii protocatechuate 3,4-dioxygenase subunit beta [Vibrio campbellii].
CCQ74513.1 <-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-?||HTH_1+HTH_1+LysR_substrate->FldX->LigA->LigB->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->Aldo_ket_red-> 280 bacteria>proteobacteria>alphaproteobacteria Magnetospirillum Protocatechuate 4,5-dioxygenase beta chain, similar to 2,3-dihydroxyphenylpropionate 1,2-dioxygenase [Magnetospirillum].
YP_004986251.1 <-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-PrpF/FldA<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase 280 bacteria>proteobacteria>alphaproteobacteria Azospirillum brasilense Sp245 2,3-dihydroxyphenylpropionate 1,2-dioxygenase [Azospirillum brasilense Sp245].
WP_010154155.1 <-Aldo_ket_red<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA 285 bacteria>proteobacteria>deltaproteobacteria SAR324 cluster bacterium JCVI-SC AAA005 protocatechuate 3,4-dioxygenase subunit beta [SAR324 cluster bacterium JCVI-SC AAA005].
YP_484494.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA 284 bacteria>proteobacteria>alphaproteobacteria Rhodopseudomonas palustris HaA2 protocatechuate 4,5-dioxygenase subunit beta [Rhodopseudomonas palustris HaA2].
YP_779688.1 LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-> 284 bacteria>proteobacteria>alphaproteobacteria Rhodopseudomonas palustris BisA53 protocatechuate 4,5-dioxygenase subunit beta [Rhodopseudomonas palustris BisA53].
ABD84013.1 LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->?->?->Aldo_ket_red-> 290 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. K82 protocatechuate 4,5-dioxygenase beta subunit [Pseudomonas sp. K82].
YP_004900297.1 <-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase||4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-><-LigA<-PCAD* 278 bacteria>proteobacteria>alphaproteobacteria Pelagibacterium halotolerans B2 protocatechuate 4,5-dioxygenase subunit beta [Pelagibacterium halotolerans B2].
YP_004302839.1 4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->HTH_1+HTH_1+LysR_substrate-><-?<-LigA<-PCAD* 276 bacteria>proteobacteria>alphaproteobacteria Polymorphum gilvum SL003B-26A1 extradiol ring-cleavage dioxygenase class III protein subunit B [Polymorphum gilvum SL003B-26A1].
WP_008593090.1 aldehyde_dehydrogenase->?-><-FldX<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA 283 bacteria>proteobacteria>alphaproteobacteria Nitratireductor pacificus protocatechuate 3,4-dioxygenase subunit beta [Nitratireductor pacificus].
WP_008335186.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-FldX<-HTH_1+HTH_1+LysR_substrate||?->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase-> 283 bacteria>proteobacteria>alphaproteobacteria Maritimibacter alkaliphilus protocatechuate 3,4-dioxygenase subunit beta [Maritimibacter alkaliphilus].
WP_019430292.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA 292 bacteria>proteobacteria>betaproteobacteria Limnohabitans sp. Rim47 protocatechuate 3,4-dioxygenase subunit beta [Limnohabitans sp. Rim47].
YP_001792656.1 LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-> 285 bacteria>proteobacteria>betaproteobacteria Leptothrix cholodnii SP-6 protocatechuate 4,5-dioxygenase subunit beta [Leptothrix cholodnii SP-6].
YP_004488371.1 MFS_transporter->LigA->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-><-HTH_1+HTH_1+LysR_substrate 290 bacteria>proteobacteria>betaproteobacteria Delftia sp. Cs1-4 protocatechuate 4,5-dioxygenase [Delftia sp. Cs1-4].
YP_001564829.1 HTH_1+HTH_1+LysR_substrate-><-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-LigA<-MFS_transporter 290 bacteria>proteobacteria>betaproteobacteria Delftia acidovorans SPH-1 protocatechuate 4,5-dioxygenase subunit beta [Delftia acidovorans SPH-1].
YP_934041.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA 284 bacteria>proteobacteria>betaproteobacteria Azoarcus sp. BH72 protocatechuate 4,5-dioxygenase subunit beta [Azoarcus sp. BH72].
YP_007949485.1 4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->PCAD*->LigA-> 274 bacteria>actinobacteria Actinoplanes sp. N902-109 extradiol ring-cleavage dioxygenase class III protein subunit B [Actinoplanes sp. N902-109].
WP_009820610.1 LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->Aldo_ket_red-> 301 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. SKA58 protocatechuate 3,4-dioxygenase subunit beta [Sphingomonas sp. SKA58].
BAO29046.1 Aldo_ket_red->LigA->PCAD*->4-hydroxybenzoate_3-monooxygenase-> 279 bacteria>proteobacteria>betaproteobacteria Sulfuritalea hydrogenivorans sk43H protocatechuate 4,5-dioxygenase subunit beta [Sulfuritalea hydrogenivorans sk43H].
WP_008047227.1 LigA->PCAD*-><-?||4-hydroxybenzoate_3-monooxygenase-> 282 bacteria>proteobacteria>gammaproteobacteria Reinekea blandensis protocatechuate 3,4-dioxygenase subunit beta [Reinekea blandensis].
WP_009518971.1 <-PCAD*<-LigA<-4-hydroxybenzoate_3-monooxygenase 291 bacteria>proteobacteria>betaproteobacteria Hydrogenophaga sp. PBC protocatechuate 3,4-dioxygenase subunit beta [Hydrogenophaga sp. PBC].
YP_003278456.1 <-PCAD*<-LigA<-4-hydroxybenzoate_3-monooxygenase||HTH_1+HTH_1+LysR_substrate-> 279 bacteria>proteobacteria>betaproteobacteria Comamonas testosteroni CNB-2 Protocatechuate 4,5-dioxygenase, beta chain [Comamonas testosteroni CNB-2].
WP_003064850.1 <-HTH_1+HTH_1+LysR_substrate||4-hydroxybenzoate_3-monooxygenase->LigA->PCAD*-> 279 bacteria>proteobacteria>betaproteobacteria Comamonas testosteroni protocatechuate 3,4-dioxygenase subunit beta [Comamonas testosteroni].
YP_007878396.1 <-PCAD*<-LigA<-4-hydroxybenzoate_3-monooxygenase 287 bacteria>proteobacteria>betaproteobacteria Comamonas sp. 7D-2 BhbE [Comamonas sp. 7D-2].
YP_007878438.1 <-HTH_1+HTH_1+LysR_substrate||4-hydroxybenzoate_3-monooxygenase->LigA->PCAD*-> 279 bacteria>proteobacteria>betaproteobacteria Comamonas sp. 7D-2 BhbE2 [Comamonas sp. 7D-2].
CDM24160.1 4-hydroxybenzoate_3-monooxygenase-><-?||LigA->PCAD*-><-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase 283 bacteria>proteobacteria>betaproteobacteria Castellaniella defragrans 65Phen Protocatechuate 4,5-dioxygenase beta chain [Castellaniella defragrans 65Phen].
WP_016449853.1 <-HTH_1+HTH_1+LysR_substrate||LigA->PCAD*-><-?<-HTH_1+HTH_1+LysR_substrate 281 bacteria>proteobacteria>betaproteobacteria Delftia acidovorans protocatechuate 4,5-dioxygenase, beta chain [Delftia acidovorans].
WP_019463199.1 2-pyrone-4,6-dicarboxylate_hydrolase->FldX->HTH_1+HTH_1+LysR_substrate->LigA->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 283 bacteria>proteobacteria>alphaproteobacteria Roseomonas sp. B5 hypothetical protein [Roseomonas sp. B5].
WP_022719811.1 <-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase 281 bacteria>proteobacteria>alphaproteobacteria Rhodopseudomonas sp. B29 protocatechuate 3,4-dioxygenase subunit beta, partial [Rhodopseudomonas sp. B29].
YP_001994146.1 2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-> 284 bacteria>proteobacteria>alphaproteobacteria Rhodopseudomonas palustris TIE-1 protocatechuate 4,5-dioxygenase subunit beta [Rhodopseudomonas palustris TIE-1].
YP_004111151.1 2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-> 284 bacteria>proteobacteria>alphaproteobacteria Rhodopseudomonas palustris DX-1 extradiol ring-cleavage dioxygenase class III protein subunit B [Rhodopseudomonas palustris DX-1].
NP_950036.1 2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-> 284 bacteria>proteobacteria>alphaproteobacteria Rhodopseudomonas palustris CGA009 protocatechuate 4,5-dioxygenase subunit beta [Rhodopseudomonas palustris CGA009].
WP_008335201.1 2-pyrone-4,6-dicarboxylate_hydrolase->?->LigA->PCAD*-> 281 bacteria>proteobacteria>alphaproteobacteria Maritimibacter alkaliphilus possible 2,3-dihydroxyphenylpropionate 1,2-dioxygenase, partial [Maritimibacter alkaliphilus].
EWS65023.1 2-pyrone-4,6-dicarboxylate_hydrolase->LigA->LigB->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-> 226 bacteria>proteobacteria>betaproteobacteria Hydrogenophaga sp. T4 Protocatechuate 4,5-dioxygenase beta chain [Hydrogenophaga sp. T4].
WP_007105977.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-2-pyrone-4,6-dicarboxylate_hydrolase<-PCAD*<-LigA<-?<-?<-aldehyde_dehydrogenase 281 bacteria>proteobacteria>gammaproteobacteria Glaciecola polaris protocatechuate 4,5-dioxygenase beta chain [Glaciecola polaris].
WP_004169927.1 MFS_transporter->?->LigB->?->PCAD*->LigA->2-pyrone-4,6-dicarboxylate_hydrolase-> 114 bacteria>proteobacteria>gammaproteobacteria Erwinia amylovora protocatechuate 3,4-dioxygenase beta chain [Erwinia amylovora].
WP_004172755.1 PCAD*->?->?->?->LigA->2-pyrone-4,6-dicarboxylate_hydrolase-> 138 bacteria>proteobacteria>gammaproteobacteria Erwinia amylovora protocatechuate 4,5-dioxygenase, alpha chain [Erwinia amylovora].
CBA31486.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase 297 bacteria>proteobacteria>betaproteobacteria Curvibacter putative symbiont of Hydra magnipapillata Protocatechuate 4,5-dioxygenase beta chain [Curvibacter putative symbiont of Hydra magnipapillata].
AAW66637.1 2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-> 289 bacteria>proteobacteria>betaproteobacteria Comamonas sp. DJ-12 PmcB [Comamonas sp. DJ-12].
WP_009030425.1 2-pyrone-4,6-dicarboxylate_hydrolase->?-><-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase<-FldX<-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase 287 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. ORS 375 protocatechuate 3,4-dioxygenase subunit beta [Bradyrhizobium sp. ORS 375].
WP_009456126.1 4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase->2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase-> 282 bacteria>proteobacteria>betaproteobacteria Alcaligenes sp. HPC1271 protocatechuate 4,5-dioxygenase subunit beta [Alcaligenes sp. HPC1271].
YP_521615.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*<-LigA<-2-pyrone-4,6-dicarboxylate_hydrolase 293 bacteria>proteobacteria>betaproteobacteria Albidiferax ferrireducens T118 protocatechuate 4,5-dioxygenase subunit beta [Albidiferax ferrireducens T118].
WP_008613680.1 <-4-hydroxybenzoate_3-monooxygenase<-PCAD*<-LigA<-Aldo_ket_red<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-2-pyrone-4,6-dicarboxylate_hydrolase<-FldX 278 bacteria>proteobacteria>alphaproteobacteria Magnetospirillum sp. SO-1 protocatechuate 4,5-dioxygenase subunit beta [Magnetospirillum sp. SO-1].
YP_419621.1 FldX->2-pyrone-4,6-dicarboxylate_hydrolase->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->Aldo_ket_red->LigA->PCAD*->4-hydroxybenzoate_3-monooxygenase->MFS_transporter-> 278 bacteria>proteobacteria>alphaproteobacteria Magnetospirillum magneticum AMB-1 protocatechuate 4,5-dioxygenase subunit beta [Magnetospirillum magneticum AMB-1].
WP_023455359.1 2-pyrone-4,6-dicarboxylate_hydrolase->LigA->PCAD*->4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase->4-hydroxybenzoate_3-monooxygenase-> 280 bacteria>proteobacteria>alphaproteobacteria Asticcacaulis sp. AC460 protocatechuate 3,4-dioxygenase subunit beta [Asticcacaulis sp. AC460].

#;Protocatachuate degradation pathway variant: vanillate degradation pathway.

#;direct LigB+LigA fusion
WP_021225603.1 <-MFS_transporter<-PCAD+LigA*<-Rieske+dioxygenase<-vanillate_O-demethylase_oxidoreductase||HTH_1+HTH_1+LysR_substrate-> 421 bacteria>proteobacteria>alphaproteobacteria Sphingobium lactosutens protocatechuate 4,5-dioxygenase subunit alpha [Sphingobium lactosutens].
YP_001238264.1 <-vanillate_O-demethylase_oxidoreductase<-PCAD+LigA*||HTH_1+HTH_1+LysR_substrate-> 426 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. BTAi1 protocatechuate 4,5-dioxygenase [Bradyrhizobium sp. BTAi1].
WP_008833631.1 <-HTH_1+HTH_1+LysR_substrate||vanillate_O-demethylase_oxidoreductase->Rieske+dioxygenase->PCAD+LigA*->MFS_transporter-> 421 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. LH128 protocatechuate 4,5-dioxygenase subunit alpha [Sphingomonas sp. LH128].
WP_009031763.1 <-HTH_1+HTH_1+LysR_substrate||PCAD+LigA*-><-?||vanillate_O-demethylase_oxidoreductase-> 426 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. ORS 375 protocatechuate 4,5-dioxygenase subunit alpha [Bradyrhizobium sp. ORS 375].
WP_008963747.1 <-vanillate_O-demethylase_oxidoreductase<-?||?-><-PCAD+LigA*||HTH_1+HTH_1+LysR_substrate-><-?<-HTH_1+HTH_1+LysR_substrate 426 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. STM 3809 protocatechuate 4,5-dioxygenase subunit alpha [Bradyrhizobium sp. STM 3809].
YP_001203961.1 <-vanillate_O-demethylase_oxidoreductase||?-><-PCAD+LigA*||HTH_1+HTH_1+LysR_substrate-><-?<-HTH_1+HTH_1+LysR_substrate 426 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. ORS 278 protocatechuate 4,5-dioxygenase [Bradyrhizobium sp. ORS 278].
WP_003053683.1 <-HTH_1+HTH_1+LysR_substrate||MFS_transporter->vanillate_O-demethylase_oxidoreductase->Rieske+dioxygenase-><-HTH_1+HTH_1+LysR_substrate||PCAD+LigA*-> 432 bacteria>proteobacteria>betaproteobacteria Comamonas testosteroni protocatechuate 4,5-dioxygenase subunit alpha [Comamonas testosteroni].
#;LigB/LigA operonic association
WP_021232504.1 <-HTH_1+HTH_1+LysR_substrate<-alcohol_dehydrogenase<-vanillate_O-demethylase_oxidoreductase<-Rieske+dioxygenase<-LigA<-PCAD*<-Rieske+dioxygenase<-vanillate_O-demethylase_oxidoreductase||GntR_transcriptional_regulator->MFS_transporter-><-HTH_1+HTH_1+LysR_substrate 292 bacteria>proteobacteria>alphaproteobacteria Novosphingobium lindaniclasticum protocatechuate 3,4-dioxygenase subunit beta [Novosphingobium lindaniclasticum].
BAI50720.1 vanillate_O-demethylase_oxidoreductase->LigA->PCAD*-><-HTH_1+HTH_1+LysR_substrate 290 bacteria>proteobacteria>betaproteobacteria Comamonas sp. E6 putative protocatechuate 4,5-dioxygenase beta subunit [Comamonas sp. E6].
YP_006856892.1 vanillate_O-demethylase_oxidoreductase-><-?||?-><-HTH_1+HTH_1+LysR_substrate||LigA->PCAD*->?->?-><-?<-maleylacetoacetate_isomerase||HTH_1+HTH_1+LysR_substrate-> 281 bacteria>proteobacteria>betaproteobacteria Acidovorax sp. KKS102 protocatechuate 4,5-dioxygenase subunit beta [Acidovorax sp. KKS102].
WP_010805591.1 <-HTH_1+HTH_1+LysR_substrate<-LigA<-PCAD*||GntR_transcriptional_regulator->Rieske+dioxygenase->vanillate_O-demethylase_oxidoreductase-><-?<-aldehyde_dehydrogenase 280 bacteria>proteobacteria>betaproteobacteria Pandoraea sp. SD6-2 protocatechuate 4,5-dioxygenase subunit beta [Pandoraea sp. SD6-2].
WP_017233984.1 aldehyde_dehydrogenase->?-><-vanillate_O-demethylase_oxidoreductase<-Rieske+dioxygenase<-GntR_transcriptional_regulator||PCAD*->LigA->HTH_1+HTH_1+LysR_substrate-> 280 bacteria>proteobacteria>betaproteobacteria Pandoraea sp. B-6 protocatechuate 3,4-dioxygenase subunit beta [Pandoraea sp. B-6].
YP_008838686.1 <-HTH_1+HTH_1+LysR_substrate<-LigA<-PCAD*||GntR_transcriptional_regulator->Rieske+dioxygenase->vanillate_O-demethylase_oxidoreductase-><-?<-aldehyde_dehydrogenase 280 bacteria>proteobacteria>betaproteobacteria Pandoraea pnomenusa 3kgm protocatechuate 3,4-dioxygenase subunit beta [Pandoraea pnomenusa 3kgm].
WP_006461265.1 <-vanillate_O-demethylase_oxidoreductase<-Rieske+dioxygenase<-FAD_binding_monooxygenase||?->LigA->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 275 bacteria>proteobacteria>betaproteobacteria Herbaspirillum frisingense 2,3-dihydroxyphenylpropionate 1,2-dioxygenase [Herbaspirillum frisingense].

#;Possible involvement of a LigA-associating clade, Classical LigB family PCAD domain involded in benzene degradation pathway through
#;catechol and 2-Hydroxymuconatesemialdehyde intermediates. This is wrong, not sure what I was thinking when I wrote this. This is an example of the
#;adaptation of LigA-associating version to what is typically catalyzed by the insert-containing variant.

#;The PCAD dioxygenase is likely displacing the more commonly-observed glyoxylase-type
#;dioxygenase in these pathways.

YP_006381768.1 2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->LigA->PCAD*->Rieske->3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->3-phenylpropionate/cinnamic_acid_dioxygenase_beta->dehydrogenase-> 275 bacteria>proteobacteria>alphaproteobacteria Tistrella mobilis KA081020-065 protocatechuate 4,5-dioxygenase subunit beta [Tistrella mobilis KA081020-065].
YP_008599553.1 <-dehydrogenase<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha<-Rieske<-PCAD*<-LigA<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase 279 bacteria>proteobacteria>betaproteobacteria Ralstonia pickettii DTP0602 hypothetical protein N234_29205 [Ralstonia pickettii DTP0602].
WP_017847306.1 2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->LigA->PCAD*->Rieske->3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->3-phenylpropionate/cinnamic_acid_dioxygenase_beta->dehydrogenase-> 291 bacteria>proteobacteria>gammaproteobacteria Pseudomonas veronii protocatechuate 4,5-dioxygenase subunit beta [Pseudomonas veronii].
WP_023389719.1 <-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha<-PCAD*<-LigA 281 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida protocatechuate 4,5-dioxygenase subunit beta [Pseudomonas putida].
WP_010567585.1 2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->LigA->PCAD*->Rieske->3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->3-phenylpropionate/cinnamic_acid_dioxygenase_beta->dehydrogenase-> 291 bacteria>proteobacteria>gammaproteobacteria Pseudomonas extremaustralis protocatechuate 4,5-dioxygenase subunit beta [Pseudomonas extremaustralis].
WP_019966183.1 2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->LigA->PCAD*->Rieske->3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->3-phenylpropionate/cinnamic_acid_dioxygenase_beta->dehydrogenase-> 276 bacteria>proteobacteria>alphaproteobacteria Pannonibacter phragmitetus hypothetical protein [Pannonibacter phragmitetus].
EXJ13036.1 2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->LigA->PCAD*->Rieske->3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->3-phenylpropionate/cinnamic_acid_dioxygenase_beta->dehydrogenase-> 265 bacteria>proteobacteria>gammaproteobacteria Nitrincola sp. AK23 Protocatechuate 4,5-dioxygenase beta chain [Nitrincola sp. AK23].
WP_022978281.1 <-Rieske<-dehydrogenase<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha<-?<-PCAD*<-LigA<-?<-aldehyde_dehydrogenase 276 bacteria>proteobacteria>gammaproteobacteria Nevskia ramosa protocatechuate 4,5-dioxygenase subunit beta [Nevskia ramosa].
YP_003590131.1 <-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha<-PCAD*<-LigA<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase 268 bacteria>firmicutes Kyrpidia tusciae DSM 2912 extradiol ring-cleavage dioxygenase class III protein subunit B [Kyrpidia tusciae DSM 2912].
WP_007184425.1 <-dehydrogenase<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha<-?<-PCAD*<-LigA 275 bacteria>proteobacteria>gammaproteobacteria Hydrocarboniphaga effusa protocatechuate 4,5-dioxygenase subunit beta [Hydrocarboniphaga effusa].
YP_286448.1 <-dehydrogenase<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha<-Rieske<-PCAD*<-LigA<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase 278 bacteria>proteobacteria>betaproteobacteria Dechloromonas aromatica RCB protocatechuate 4,5-dioxygenase subunit beta [Dechloromonas aromatica RCB].
YP_002801323.1 <-dehydrogenase<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha<-Rieske<-PCAD*<-LigA<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase 284 bacteria>proteobacteria>gammaproteobacteria Azotobacter vinelandii DJ protocatechuate 4,5-dioxygenase subunit beta [Azotobacter vinelandii DJ].
WP_010204521.1 <-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-?<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha||?-><-?<-PCAD*<-LigA 281 bacteria>actinobacteria Salinibacterium sp. PAMC 21357 extradiol ring-cleavage dioxygenase class III protein subunit B [Salinibacterium sp. PAMC 21357].

#; versions with incomplete contexts (through genome assembly or other issues) or lacking enough context to make a reasonable functional prediction

#;directly fused to LigA
WP_007857761.1 <-HTH_1+HTH_1+LysR_substrate||?->?->?->?->PCAD+LigA*-> 436 bacteria>proteobacteria>betaproteobacteria Acidovorax sp. CF316 protocatechuate 4,5-dioxygenase subunit alpha [Acidovorax sp. CF316].
YP_006852417.1 <-PCAD+LigA*<-?<-?<-?<-?||HTH_1+HTH_1+LysR_substrate-> 433 bacteria>proteobacteria>betaproteobacteria Acidovorax sp. KKS102 protocatechuate 4,5-dioxygenase [Acidovorax sp. KKS102].
WP_004841931.1 <-HTH_1+HTH_1+LysR_substrate||PCAD+LigA*-> 427 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii hypothetical protein [Acinetobacter baumannii].
WP_017385324.1 <-PCAD+LigA*||HTH_1+HTH_1+LysR_substrate-> 426 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baylyi protocatechuate 4,5-dioxygenase subunit alpha [Acinetobacter baylyi].
YP_005044004.1 <-MFS_transporter<-PCAD+LigA* 433 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. YI23 protocatechuate 4,5-dioxygenase [Burkholderia sp. YI23].
CDM23687.1 <-PCAD+LigA*||HTH_1+HTH_1+LysR_substrate-> 426 bacteria>proteobacteria>betaproteobacteria Castellaniella defragrans 65Phen Protocatechuate 4,5-dioxygenase beta chain [Castellaniella defragrans 65Phen].
CAZ90549.1 <-PCAD+LigA*<-MFS_transporter 426 bacteria>proteobacteria>gammaproteobacteria Cronobacter helveticus Protocatechuate 4,5-dioxygenase beta chain ligB [Cronobacter helveticus].
WP_008641103.1 HTH_1+HTH_1+LysR_substrate->MFS_transporter->PCAD+LigA*-> 430 bacteria>proteobacteria>betaproteobacteria Cupriavidus sp. HMR-1 protocatechuate 4,5-dioxygenase [Cupriavidus sp. HMR-1].
WP_019572895.1 PCAD+LigA*-><-HTH_1+HTH_1+LysR_substrate 428 bacteria>proteobacteria>betaproteobacteria Curvibacter lanceolatus protocatechuate 4,5-dioxygenase subunit alpha [Curvibacter lanceolatus].
WP_006299270.1 dehydrogenase->dehydrogenase->alcohol_dehydrogenase-><-?||?-><-PCAD+LigA*<-?||HTH_1+HTH_1+LysR_substrate-> 427 bacteria>proteobacteria>betaproteobacteria Hylemonella gracilis protocatechuate 4,5-dioxygenase subunit alpha [Hylemonella gracilis].
WP_023318232.1 <-PCAD+LigA* 420 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae protocatechuate 4,5-dioxygenase, alpha subunit [Klebsiella pneumoniae].
CDL62871.1 <-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae IS39 Protocatechuate 4,5-dioxygenase beta chain [Klebsiella pneumoniae IS39].
WP_008618042.1 PCAD+LigA*-> 431 bacteria>proteobacteria>alphaproteobacteria Magnetospirillum sp. SO-1 protocatechuate 4,5-dioxygenase [Magnetospirillum sp. SO-1].
WP_024022599.1 <-HTH_1+HTH_1+LysR_substrate||PCAD+LigA*-> 416 bacteria>proteobacteria>gammaproteobacteria Marinomonas sp. D104 protocatechuate 4,5-dioxygenase subunit alpha [Marinomonas sp. D104].
WP_008327520.1 <-HTH_1+HTH_1+LysR_substrate<-?<-?<-?<-?<-PCAD+LigA*||HTH_1+HTH_1+LysR_substrate-> 426 bacteria>proteobacteria>alphaproteobacteria Maritimibacter alkaliphilus protocatechuate 4,5-dioxygenase subunit alpha [Maritimibacter alkaliphilus].
WP_020653031.1 MFS_transporter->PCAD+LigA*-> 437 bacteria>proteobacteria>betaproteobacteria Massilia niastensis protocatechuate 4,5-dioxygenase subunit alpha [Massilia niastensis].
WP_005731984.1 MFS_transporter->PCAD+LigA*->?->?-><-HTH_1+HTH_1+LysR_substrate||?->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase-> 420 bacteria>proteobacteria>gammaproteobacteria Pseudomonas amygdali protocatechuate 4,5-dioxygenase subunit alpha [Pseudomonas amygdali].
WP_007948872.1 MFS_transporter->PCAD+LigA*-> 420 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM21 protocatechuate 4,5-dioxygenase subunit alpha [Pseudomonas sp. GM21].
WP_009618367.1 <-PCAD+LigA*<-MFS_transporter 420 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. M1 protocatechuate 4,5-dioxygenase [Pseudomonas sp. M1].
WP_019470848.1 HTH_1+HTH_1+LysR_substrate-><-PCAD+LigA*<-MFS_transporter 418 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. S13.1.2 protocatechuate 4,5-dioxygenase subunit alpha [Pseudomonas sp. S13.1.2].
YP_002257029.1 HTH_1+HTH_1+LysR_substrate->MFS_transporter->PCAD+LigA*-><-CoA_transf_3 446 bacteria>proteobacteria>betaproteobacteria Ralstonia solanacearum IPO1609 protocatechuate 4,5-dioxygenase beta chain subunit b protein [Ralstonia solanacearum IPO1609].
CCA86983.1 <-PCAD+LigA*<-MFS_transporter 441 bacteria>proteobacteria>betaproteobacteria Ralstonia syzygii R24 protocatechuate 4,5-dioxygenase (ligAB fusion protein) [Ralstonia syzygii R24].
WP_021014691.1 MFS_transporter->PCAD+LigA*-> 421 bacteria>proteobacteria>gammaproteobacteria Serratia sp. ATCC 39006 Protocatechuate 4,5-dioxygenase [Serratia sp. ATCC 39006].
WP_004263690.1 <-PCAD+LigA*||HTH_1+HTH_1+LysR_substrate-> 434 bacteria>proteobacteria>betaproteobacteria Thauera sp. 63 protocatechuate 4,5-dioxygenase [Thauera sp. 63].
CCA82162.1 MFS_transporter->PCAD+LigA*-> 441 bacteria>proteobacteria>betaproteobacteria blood disease bacterium R229 protocatechuate 4,5-dioxygenase (ligAB fusion protein) [blood disease bacterium R229].

#;operonic association with a LigA
WP_008328493.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-?<-LigB*<-LigA 274 bacteria>proteobacteria>alphaproteobacteria Maritimibacter alkaliphilus 2,3-dihydroxyphenylpropionate 1,2-dioxygenase [Maritimibacter alkaliphilus].
ABL61027.1 <-HTH_1+HTH_1+LysR_substrate||LigA->PCAD*->4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase-> 279 bacteria uncultured marine bacterium HF10_25F10 protocatechuate 4,5-dioxygenase beta subunit [uncultured marine bacterium HF10_25F10].
AAY87296.1 <-4-carboxy-4-hydroxy-2-oxoadipate_aldolase/oxaloacetate_decarboxylase<-PCAD*<-LigA||HTH_1+HTH_1+LysR_substrate-> 279 bacteria uncultured bacterium BAC17H8 predicted beta subunit of protocatechuate 4,5-dioxygenase [uncultured bacterium BAC17H8].
WP_009773412.1 <-LigA<-PCAD*<-?<-CoA_transf_3<-?<-alcohol_dehydrogenase 279 bacteria>actinobacteria marine actinobacterium PHSC20C1 Protocatechuate 4,5-dioxygenase beta chain [marine actinobacterium PHSC20C1].
WP_009022236.1 <-PCAD*<-LigA||?-><-HTH_1+HTH_1+LysR_substrate 282 bacteria>proteobacteria>gammaproteobacteria gamma proteobacterium NOR5-3 protocatechuate 3,4-dioxygenase subunit beta [gamma proteobacterium NOR5-3].
WP_005995124.1 <-HTH_1+HTH_1+LysR_substrate<-LigA<-PCAD* 298 bacteria>proteobacteria>gammaproteobacteria Xanthomonas vesicatoria protocatechuate 3,4-dioxygenase subunit beta [Xanthomonas vesicatoria].
WP_010367447.1 acyl-CoA_synthase-><-?<-HTH_1+HTH_1+LysR_substrate<-LigA<-PCAD* 276 bacteria>proteobacteria>gammaproteobacteria Xanthomonas vasicola protocatechuate 3,4-dioxygenase [Xanthomonas vasicola].
WP_022972061.1 <-LigA<-PCAD* 298 bacteria>proteobacteria>gammaproteobacteria Xanthomonas sp. M97 protocatechuate 3,4-dioxygenase subunit beta [Xanthomonas sp. M97].
YP_005627302.1 PCAD*->LigA->HTH_1+HTH_1+LysR_substrate-><-acyl-CoA_synthase 298 bacteria>proteobacteria>gammaproteobacteria Xanthomonas oryzae pv. oryzicola BLS256 protocatechuate 3,4-dioxygenase subunit beta [Xanthomonas oryzae pv. oryzicola BLS256].
YP_452554.1 acyl-CoA_synthase-><-HTH_1+HTH_1+LysR_substrate<-LigA<-PCAD* 298 bacteria>proteobacteria>gammaproteobacteria Xanthomonas oryzae pv. oryzae MAFF 311018 protocatechuate 4,5-dioxygenase subunit beta [Xanthomonas oryzae pv. oryzae MAFF 311018].
WP_019300559.1 PCAD*->LigA->HTH_1+HTH_1+LysR_substrate-><-acyl-CoA_synthase 298 bacteria>proteobacteria>gammaproteobacteria Xanthomonas oryzae protocatechuate 3,4-dioxygenase subunit beta [Xanthomonas oryzae].
WP_019303556.1 acyl-CoA_synthase-><-HTH_1+HTH_1+LysR_substrate<-LigA<-PCAD* 298 bacteria>proteobacteria>gammaproteobacteria Xanthomonas oryzae protocatechuate 3,4-dioxygenase subunit beta [Xanthomonas oryzae].
WP_023902949.1 PCAD*->LigA->HTH_1+HTH_1+LysR_substrate-><-?<-acyl-CoA_synthase<-aldehyde_dehydrogenase 298 bacteria>proteobacteria>gammaproteobacteria Xanthomonas hortorum protocatechuate 3,4-dioxygenase beta chain [Xanthomonas hortorum].
WP_006449025.1 aldehyde_dehydrogenase->acyl-CoA_synthase-><-HTH_1+HTH_1+LysR_substrate<-LigA<-PCAD* 298 bacteria>proteobacteria>gammaproteobacteria Xanthomonas gardneri protocatechuate 3,4-dioxygenase subunit beta [Xanthomonas gardneri].
WP_007970086.1 PCAD*->LigA->HTH_1+HTH_1+LysR_substrate-> 298 bacteria>proteobacteria>gammaproteobacteria Xanthomonas fuscans protocatechuate 3,4-dioxygenase subunit beta [Xanthomonas fuscans].
WP_007965258.1 PCAD*->LigA->HTH_1+HTH_1+LysR_substrate-><-acyl-CoA_synthase 298 bacteria>proteobacteria>gammaproteobacteria Xanthomonas fuscans protocatechuate 3,4-dioxygenase subunit beta [Xanthomonas fuscans].
YP_362644.1 PCAD*->LigA->HTH_1+HTH_1+LysR_substrate-><-acyl-CoA_synthase 298 bacteria>proteobacteria>gammaproteobacteria Xanthomonas campestris pv. vesicatoria str. 85-10 protocatechuate 4,5-dioxygenase subunit beta [Xanthomonas campestris pv. vesicatoria str. 85-10].
NP_636195.1 PCAD*->LigA->HTH_1+HTH_1+LysR_substrate-> 299 bacteria>proteobacteria>gammaproteobacteria Xanthomonas campestris pv. campestris str. ATCC 33913 protocatechuate 4,5-dioxygenase subunit beta [Xanthomonas campestris pv. campestris str. ATCC 33913].
WP_010381606.1 <-HTH_1+HTH_1+LysR_substrate<-LigA<-PCAD* 247 bacteria>proteobacteria>gammaproteobacteria Xanthomonas campestris protocatechuate 3,4-dioxygenase [Xanthomonas campestris].
NP_641230.1 PCAD*->LigA->HTH_1+HTH_1+LysR_substrate-><-acyl-CoA_synthase 298 bacteria>proteobacteria>gammaproteobacteria Xanthomonas axonopodis pv. citri str. 306 protocatechuate 4,5-dioxygenase subunit beta [Xanthomonas axonopodis pv. citri str. 306].
WP_017157301.1 PCAD*->LigA->HTH_1+HTH_1+LysR_substrate-><-acyl-CoA_synthase 298 bacteria>proteobacteria>gammaproteobacteria Xanthomonas axonopodis protocatechuate 3,4-dioxygenase subunit beta [Xanthomonas axonopodis].
GAE57244.1 acyl-CoA_synthase-><-HTH_1+HTH_1+LysR_substrate<-LigA<-PCAD* 301 bacteria>proteobacteria>gammaproteobacteria Xanthomonas arboricola pv. pruni MAFF 301420 hypothetical protein XPR_3879 [Xanthomonas arboricola pv. pruni MAFF 301420].
WP_016900753.1 acyl-CoA_synthase-><-HTH_1+HTH_1+LysR_substrate<-LigA<-PCAD* 301 bacteria>proteobacteria>gammaproteobacteria Xanthomonas arboricola protocatechuate 3,4-dioxygenase subunit beta [Xanthomonas arboricola].
WP_003487475.1 PCAD*->LigA->HTH_1+HTH_1+LysR_substrate-><-acyl-CoA_synthase 298 bacteria>proteobacteria>gammaproteobacteria Xanthomonas MULTISPECIES: protocatechuate 3,4-dioxygenase subunit beta [Xanthomonas].
WP_004259997.1 <-HTH_1+HTH_1+LysR_substrate||LigA->PCAD*-> 280 bacteria>proteobacteria>betaproteobacteria Thauera sp. 63 protocatechuate 4,5-dioxygenase subunit beta [Thauera sp. 63].
WP_020123033.1 <-dehydrogenase<-LigA<-PCAD* 277 bacteria>actinobacteria Streptomyces canus hypothetical protein [Streptomyces canus].
WP_017183325.1 Pyr_redox_2->LigA->PCAD*-><-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase 281 bacteria>proteobacteria>alphaproteobacteria Sphingobium xenophagum protocatechuate 3,4-dioxygenase subunit beta [Sphingobium xenophagum].
YP_004833312.1 LigA->PCAD*-> 289 bacteria>proteobacteria>alphaproteobacteria Sphingobium sp. SYK-6 protocatechuate 4,5-dioxygenase subunit beta [Sphingobium sp. SYK-6].
YP_004836884.1 <-PCAD*<-LigA 286 bacteria>proteobacteria>alphaproteobacteria Sphingobium sp. SYK-6 protocatechuate 4,5-dioxygenase subunit beta [Sphingobium sp. SYK-6].
WP_024022018.1 <-PCAD*<-LigA 278 bacteria>proteobacteria>alphaproteobacteria Sphingobium sp. C100 protocatechuate 3,4-dioxygenase subunit beta [Sphingobium sp. C100].
YP_006965774.1 <-HTH_1+HTH_1+LysR_substrate<-LigA<-PCAD* 293 bacteria>proteobacteria>alphaproteobacteria Sphingobium fuliginis ATCC 27551 Protocatechuate 4,5-dioxygenase beta chain [Sphingobium fuliginis ATCC 27551].
WP_020480398.1 dehydrogenase->?-><-?<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-LigA 259 bacteria>proteobacteria>alphaproteobacteria Sandarakinorhabdus sp. AAP62 hypothetical protein [Sandarakinorhabdus sp. AAP62].
WP_022723515.1 <-PCAD*<-LigA 285 bacteria>proteobacteria>alphaproteobacteria Rhodopseudomonas sp. B29 protocatechuate 3,4-dioxygenase subunit beta [Rhodopseudomonas sp. B29].
YP_001990214.1 LigA->PCAD*-> 285 bacteria>proteobacteria>alphaproteobacteria Rhodopseudomonas palustris TIE-1 protocatechuate 4,5-dioxygenase subunit beta [Rhodopseudomonas palustris TIE-1].
YP_484682.1 LigA->PCAD*-> 285 bacteria>proteobacteria>alphaproteobacteria Rhodopseudomonas palustris HaA2 protocatechuate 4,5-dioxygenase subunit beta [Rhodopseudomonas palustris HaA2].
YP_004107528.1 LigA->PCAD*-> 285 bacteria>proteobacteria>alphaproteobacteria Rhodopseudomonas palustris DX-1 extradiol ring-cleavage dioxygenase class III protein subunit B [Rhodopseudomonas palustris DX-1].
NP_946358.1 LigA->PCAD*-> 285 bacteria>proteobacteria>alphaproteobacteria Rhodopseudomonas palustris CGA009 protocatechuate 4,5-dioxygenase subunit beta [Rhodopseudomonas palustris CGA009].
YP_007336947.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-?<-PCAD*<-LigA<-?<-?<-dehydrogenase 281 bacteria>proteobacteria>alphaproteobacteria Rhizobium tropici CIAT 899 extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Rhizobium tropici CIAT 899].
WP_018114160.1 <-PCAD*<-LigA<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase 161 bacteria>proteobacteria>alphaproteobacteria Rhizobium sp. JGI 0001005-K05 hypothetical protein, partial [Rhizobium sp. JGI 0001005-K05].
WP_007755301.1 <-PCAD*<-LigA<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase 280 bacteria>proteobacteria>alphaproteobacteria Rhizobium sp. CF080 protocatechuate 3,4-dioxygenase subunit beta [Rhizobium sp. CF080].
WP_008047263.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-?<-HTH_1+HTH_1+LysR_substrate||LigA->PCAD*-><-HTH_1+HTH_1+LysR_substrate 280 bacteria>proteobacteria>gammaproteobacteria Reinekea blandensis protocatechuate 3,4-dioxygenase subunit beta [Reinekea blandensis].
YP_005085543.1 <-Rieske||PCAD*->LigA->?-><-?||?->Rieske-> 276 archaea>crenarchaeota Pyrobaculum sp. 1860 Extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Pyrobaculum sp. 1860].
YP_005260433.1 <-LigA<-PCAD*<-?<-?<-Rieske 276 archaea>crenarchaeota Pyrobaculum oguniense TE7 hypothetical protein Pogu_1799 [Pyrobaculum oguniense TE7].
YP_001152768.1 <-Rieske<-?||?-><-?<-LigA<-PCAD*||Rieske-><-?<-?<-Rieske 276 archaea>crenarchaeota Pyrobaculum arsenaticum DSM 13514 extradiol ring-cleavage dioxygenase III subunit B [Pyrobaculum arsenaticum DSM 13514].
WP_017525394.1 <-LigA<-PCAD* 298 bacteria>proteobacteria>betaproteobacteria Pusillimonas noertemannii protocatechuate 3,4-dioxygenase subunit beta [Pusillimonas noertemannii].
WP_017523522.1 <-PCAD*<-LigA||GntR_transcriptional_regulator-> 281 bacteria>proteobacteria>betaproteobacteria Pusillimonas noertemannii hypothetical protein [Pusillimonas noertemannii].
YP_004332523.1 LigA->PCAD*-> 285 bacteria>actinobacteria Pseudonocardia dioxanivorans CB1190 protocatechuate 4,5-dioxygenase [Pseudonocardia dioxanivorans CB1190].
WP_017246228.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-LigA 269 bacteria>proteobacteria>gammaproteobacteria Pseudomonas stutzeri hypothetical protein [Pseudomonas stutzeri].
YP_982956.1 <-PCAD*<-LigA||HTH_1+HTH_1+LysR_substrate-> 282 bacteria>proteobacteria>betaproteobacteria Polaromonas naphthalenivorans CJ2 protocatechuate 4,5-dioxygenase subunit beta [Polaromonas naphthalenivorans CJ2].
WP_010140558.1 <-PCAD*<-LigA<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase 279 bacteria>proteobacteria>alphaproteobacteria Oceanicola sp. S124 protocatechuate 3,4-dioxygenase subunit beta [Oceanicola sp. S124].
WP_022674798.1 LigA->PCAD*-> 281 bacteria>proteobacteria>alphaproteobacteria Novosphingobium sp. B-7 protocatechuate 3,4-dioxygenase subunit beta [Novosphingobium sp. B-7].
WP_022678214.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-LigA 275 bacteria>proteobacteria>alphaproteobacteria Novosphingobium sp. B-7 2,3-dihydroxyphenylpropionate 1,2-dioxygenase [Novosphingobium sp. B-7].
WP_007014358.1 LigA->PCAD*-> 275 bacteria>proteobacteria>alphaproteobacteria Novosphingobium pentaromativorans protocatechuate 4,5-dioxygenase subunit beta [Novosphingobium pentaromativorans].
EXJ10155.1 LigA->PCAD*-> 282 bacteria>proteobacteria>gammaproteobacteria Nitrincola sp. AK23 Protocatechuate 4,5-dioxygenase beta chain [Nitrincola sp. AK23].
WP_021199425.1 PCAD*->LigA-> 265 bacteria>actinobacteria Microbacterium maritypicum hypothetical protein, partial [Microbacterium maritypicum].
YP_001342752.1 <-PCAD*<-LigA 282 bacteria>proteobacteria>gammaproteobacteria Marinomonas sp. MWYL1 protocatechuate 4,5-dioxygenase subunit beta [Marinomonas sp. MWYL1].
YP_001339380.1 LigA->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 284 bacteria>proteobacteria>gammaproteobacteria Marinomonas sp. MWYL1 protocatechuate 4,5-dioxygenase [Marinomonas sp. MWYL1].
WP_024023795.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-LigA||HTH_1+HTH_1+LysR_substrate-> 288 bacteria>proteobacteria>gammaproteobacteria Marinomonas sp. D104 protocatechuate 3,4-dioxygenase subunit beta [Marinomonas sp. D104].
WP_024024708.1 <-PCAD*<-LigA 287 bacteria>proteobacteria>gammaproteobacteria Marinomonas sp. D104 protocatechuate 3,4-dioxygenase subunit beta [Marinomonas sp. D104].
WP_020681586.1 2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->?->LigA->PCAD*->alcohol_dehydrogenase-> 287 bacteria>proteobacteria>gammaproteobacteria Marinobacterium rhizophilum protocatechuate 3,4-dioxygenase subunit beta [Marinobacterium rhizophilum].
YP_001792718.1 Aldo_ket_red->?-><-HTH_1+HTH_1+LysR_substrate||LigA->PCAD*-> 304 bacteria>proteobacteria>betaproteobacteria Leptothrix cholodnii SP-6 protocatechuate 4,5-dioxygenase subunit beta [Leptothrix cholodnii SP-6].
CDL20844.1 MFS_transporter->?->PCAD*->LigA-> 339 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae IS53 Protocatechuate 4,5-dioxygenase beta chain [Klebsiella pneumoniae IS53].
CDL11640.1 <-LigB+LigA<-PCAD*<-MFS_transporter 76 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae IS43 Protocatechuate 4,5-dioxygenase beta chain [Klebsiella pneumoniae IS43].
WP_004181573.1 MFS_transporter->PCAD*->LigA-><-HTH_1+HTH_1+LysR_substrate 242 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae protocatechuate 3,4-dioxygenase subunit beta [Klebsiella pneumoniae].
WP_022982171.1 <-HTH_1+HTH_1+LysR_substrate||LigA->PCAD*-> 279 bacteria>proteobacteria>betaproteobacteria Ideonella sp. B508-1 protocatechuate 3,4-dioxygenase subunit beta [Ideonella sp. B508-1].
WP_006296240.1 <-PCAD*<-LigA||HTH_1+HTH_1+LysR_substrate-> 282 bacteria>proteobacteria>betaproteobacteria Hylemonella gracilis protocatechuate 3,4-dioxygenase subunit beta [Hylemonella gracilis].
EWS64038.1 <-PCAD*<-LigA 282 bacteria>proteobacteria>betaproteobacteria Hydrogenophaga sp. T4 Protocatechuate 4,5-dioxygenase beta chain [Hydrogenophaga sp. T4].
YP_003060964.1 <-PCAD*<-LigA 277 bacteria>proteobacteria>alphaproteobacteria Hirschia baltica ATCC 49814 extradiol ring-cleavage dioxygenase class III protein subunit B [Hirschia baltica ATCC 49814].
WP_007876674.1 Rieske->PCAD*->LigA-> 278 bacteria>proteobacteria>betaproteobacteria Herbaspirillum sp. CF444 protocatechuate 3,4-dioxygenase subunit beta [Herbaspirillum sp. CF444].
WP_022915971.1 <-dehydrogenase||LigA->PCAD*-> 269 bacteria>actinobacteria Frankia sp. Iso899 hypothetical protein [Frankia sp. Iso899].
YP_004490937.1 <-HTH_1+HTH_1+LysR_substrate||LigA->PCAD*-><-?<-HTH_1+HTH_1+LysR_substrate 281 bacteria>proteobacteria>betaproteobacteria Delftia sp. Cs1-4 protocatechuate 4,5-dioxygenase [Delftia sp. Cs1-4].
YP_001561945.1 HTH_1+HTH_1+LysR_substrate->?-><-PCAD*<-LigA||HTH_1+HTH_1+LysR_substrate-> 281 bacteria>proteobacteria>betaproteobacteria Delftia acidovorans SPH-1 protocatechuate 4,5-dioxygenase subunit beta [Delftia acidovorans SPH-1].
WP_016453400.1 MFS_transporter->LigA->PCAD*-> 85 bacteria>proteobacteria>betaproteobacteria Delftia acidovorans protocatechuate 4,5-dioxygenase, beta chain, partial [Delftia acidovorans].
WP_016452070.1 <-HTH_1+HTH_1+LysR_substrate||LigA->PCAD*-><-?<-HTH_1+HTH_1+LysR_substrate 281 bacteria>proteobacteria>betaproteobacteria Delftia acidovorans protocatechuate 4,5-dioxygenase, beta chain [Delftia acidovorans].
WP_019576527.1 LigA->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 260 bacteria>proteobacteria>betaproteobacteria Curvibacter lanceolatus hypothetical protein [Curvibacter lanceolatus].
WP_019575095.1 <-HTH_1+HTH_1+LysR_substrate||LigA->PCAD*-> 271 bacteria>proteobacteria>betaproteobacteria Curvibacter lanceolatus protocatechuate 3,4-dioxygenase subunit beta [Curvibacter lanceolatus].
WP_003070720.1 LigA->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-><-HTH_1+HTH_1+LysR_substrate 290 bacteria>proteobacteria>betaproteobacteria Comamonas testosteroni protocatechuate 3,4-dioxygenase subunit beta [Comamonas testosteroni].
WP_017407229.1 LigA->PCAD*-> 122 bacteria>bacteroidetes Chryseobacterium taeanense hypothetical protein, partial [Chryseobacterium taeanense].
WP_017406178.1 <-HTH_1+HTH_1+LysR_substrate||LigA->PCAD*-><-?<-HTH_1+HTH_1+LysR_substrate 281 bacteria>bacteroidetes Chryseobacterium taeanense protocatechuate 3,4-dioxygenase subunit beta [Chryseobacterium taeanense].
WP_009550663.1 <-PCAD*<-LigA||HTH_1+HTH_1+LysR_substrate-> 278 bacteria>proteobacteria>betaproteobacteria Burkholderiales bacterium JOSHI_001 protocatechuate 3,4-dioxygenase subunit beta [Burkholderiales bacterium JOSHI_001].
WP_018423369.1 <-LigA<-PCAD* 280 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. WSM4176 protocatechuate 3,4-dioxygenase subunit beta [Burkholderia sp. WSM4176].
WP_018434268.1 PCAD*->LigA-> 263 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. JPY251 protocatechuate 3,4-dioxygenase subunit beta [Burkholderia sp. JPY251].
WP_008917250.1 PCAD*->LigA-> 280 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. H160 protocatechuate 3,4-dioxygenase subunit beta [Burkholderia sp. H160].
WP_008922122.1 PCAD*->LigA-> 176 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. H160 Protocatechuate 4,5-dioxygenase [Burkholderia sp. H160].
YP_003910560.1 PCAD*->LigA->MFS_transporter-> 281 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. CCGE1003 extradiol ring-cleavage dioxygenase class III protein subunit B [Burkholderia sp. CCGE1003].
YP_003607841.1 <-LigA<-PCAD* 280 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. CCGE1002 extradiol ring-cleavage dioxygenase class III protein subunit B [Burkholderia sp. CCGE1002].
WP_006049863.1 <-MFS_transporter<-LigA<-PCAD* 281 bacteria>proteobacteria>betaproteobacteria Burkholderia graminis protocatechuate 3,4-dioxygenase subunit beta [Burkholderia graminis].
WP_020066399.1 <-MFS_transporter<-LigA<-PCAD* 281 bacteria>proteobacteria>betaproteobacteria Burkholderia bryophila protocatechuate 3,4-dioxygenase subunit beta [Burkholderia bryophila].
WP_007594511.1 PCAD*->LigA->MFS_transporter->dehydrogenase-> 281 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. WSM1253 hypothetical protein [Bradyrhizobium sp. WSM1253].
WP_008970451.1 <-PCAD*<-LigA||HTH_1+HTH_1+LysR_substrate-> 278 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. STM 3843 protocatechuate 3,4-dioxygenase subunit beta [Bradyrhizobium sp. STM 3843].
WP_009026268.1 <-PCAD*<-LigA||HTH_1+HTH_1+LysR_substrate-> 278 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. ORS 375 protocatechuate 3,4-dioxygenase subunit beta [Bradyrhizobium sp. ORS 375].
WP_006611996.1 <-PCAD*<-LigA||HTH_1+HTH_1+LysR_substrate-> 278 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. ORS 285 protocatechuate 3,4-dioxygenase subunit beta [Bradyrhizobium sp. ORS 285].
YP_001204443.1 <-HTH_1+HTH_1+LysR_substrate||LigA->PCAD*-> 278 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. ORS 278 protocatechuate 4,5-dioxygenase subunit beta [Bradyrhizobium sp. ORS 278].
YP_001238778.1 <-HTH_1+HTH_1+LysR_substrate||LigA->PCAD*-> 278 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. BTAi1 protocatechuate 4,5-dioxygenase subunit beta [Bradyrhizobium sp. BTAi1].
YP_007514788.1 <-PCAD*<-LigA||HTH_1+HTH_1+LysR_substrate-> 279 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium oligotrophicum S58 protocatechuate 4,5-dioxygenase beta chain [Bradyrhizobium oligotrophicum S58].
YP_934026.1 <-PCAD*<-LigA||HTH_1+HTH_1+LysR_substrate-> 280 bacteria>proteobacteria>betaproteobacteria Azoarcus sp. BH72 protocatechuate 4,5-dioxygenase subunit beta [Azoarcus sp. BH72].
YP_521580.1 <-PCAD*<-LigA||HTH_1+HTH_1+LysR_substrate-> 283 bacteria>proteobacteria>betaproteobacteria Albidiferax ferrireducens T118 protocatechuate 4,5-dioxygenase subunit beta [Albidiferax ferrireducens T118].
YP_002546765.1 PCAD*->LigA-> 292 bacteria>proteobacteria>alphaproteobacteria Agrobacterium radiobacter K84 2, 3-dihydroxybiphenyl 1, 2-dioxygenase [Agrobacterium radiobacter K84].
EXA61863.1 <-MFS_transporter<-LigA<-PCAD* 278 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 1035119 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Acinetobacter baumannii 1035119].
WP_000101037.1 PCAD*->LigA->MFS_transporter-> 278 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii protocatechuate 3,4-dioxygenase subunit beta [Acinetobacter baumannii].
WP_000101038.1 <-MFS_transporter<-LigA<-PCAD* 278 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii protocatechuate 3,4-dioxygenase subunit beta [Acinetobacter baumannii].
WP_010464378.1 <-HTH_1+HTH_1+LysR_substrate||LigA->PCAD*-> 281 bacteria>proteobacteria>betaproteobacteria Acidovorax radicis protocatechuate 3,4-dioxygenase subunit beta [Acidovorax radicis].
WP_018907555.1 <-aldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-PCAD*<-LigA<-aldehyde_dehydrogenase 272 bacteria>proteobacteria>betaproteobacteria Variovorax paradoxus extradiol ring-cleavage dioxygenase [Variovorax paradoxus].

2. Insert-containing subfamily

#;PCAD domains in this clade of the Classical LigB family have an insert which is likely structurally comparable to the "cap" formed by the LigA-
#;LigB interaction. See text for detailed discussion.

#;The predominant context for this clade suggests involvement in catechol degradation. The PCAD here seems to operate as the 2,3-dihydroxybenzoic
#;oxygenase. (MhpB, PMID: 15491145)
WP_007609504.1 <-HTH_IclR+IclR||?->PCAD*->3-(3-hydroxyphenyl)propionate_hydroxylase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase-> 316 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. WSM471 hypothetical protein [Bradyrhizobium sp. WSM471].
WP_017776319.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-><-HTH_1+HTH_1+LysR_substrate 313 bacteria>proteobacteria>betaproteobacteria Burkholderia kururiensis 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Burkholderia kururiensis].
YP_001860694.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 317 bacteria>proteobacteria>betaproteobacteria Burkholderia phymatum STM815 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Burkholderia phymatum STM815].
YP_003608199.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase 316 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. CCGE1002 extradiol ring-cleavage dioxygenase class III protein subunit B [Burkholderia sp. CCGE1002].
WP_007176453.1 <-HTH_IclR+IclR||?->3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 316 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. Ch1-1 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Burkholderia sp. Ch1-1].
WP_008920018.1 3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 316 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. H160 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Burkholderia sp. H160].
WP_018435161.1 <-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase 316 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. JPY251 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Burkholderia sp. JPY251].
YP_006336084.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||?->HTH_IclR+IclR-> 317 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. KJ006 3-carboxyethylcatechol 2,3-dioxygenase [Burkholderia sp. KJ006].
WP_018423686.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase 340 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. WSM4176 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Burkholderia sp. WSM4176].
WP_021160690.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||?->HTH_IclR+IclR-> 317 bacteria>proteobacteria>betaproteobacteria Burkholderia vietnamiensis 2,3-dihydroxyphenylpropionate 1,2-dioxygenase [Burkholderia vietnamiensis].
YP_001117798.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 317 bacteria>proteobacteria>betaproteobacteria Burkholderia vietnamiensis G4 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Burkholderia vietnamiensis G4].
YP_553010.1 3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 316 bacteria>proteobacteria>betaproteobacteria Burkholderia xenovorans LB400 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Burkholderia xenovorans LB400].
WP_003021366.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Citrobacter MULTISPECIES: 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Citrobacter].
WP_016151972.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Citrobacter MULTISPECIES: 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Citrobacter].
WP_003838634.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Citrobacter freundii 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Citrobacter freundii].
WP_019076123.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Citrobacter freundii 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Citrobacter freundii].
WP_003847654.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Citrobacter freundii 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Citrobacter freundii].
WP_003830921.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Citrobacter freundii 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Citrobacter freundii].
ETX64855.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Citrobacter freundii UCI 32 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Citrobacter freundii UCI 32].
WP_008783876.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Citrobacter sp. 30_2 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Citrobacter sp. 30_2].
WP_016149675.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Citrobacter sp. KTE30 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Citrobacter sp. KTE30].
WP_006685801.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-?||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Citrobacter youngae 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Citrobacter youngae].
WP_003071378.1 <-acetaldehyde_dehydrogenase<-?<-?<-?<-2-keto-4-pentenoate_hydratase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase 323 bacteria>proteobacteria>betaproteobacteria Comamonas testosteroni 2,3-dihydroxicinnamic acid 1,2-dioxygenase [Comamonas testosteroni].
WP_003079099.1 <-2-keto-4-pentenoate_hydratase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase 323 bacteria>proteobacteria>betaproteobacteria Comamonas testosteroni 2,3-dihydroxicinnamic acid 1,2-dioxygenase [Comamonas testosteroni].
WP_003848290.1 HTH_IclR+IclR->?->3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 312 bacteria>actinobacteria Corynebacterium ammoniagenes 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Corynebacterium ammoniagenes].
WP_018311954.1 3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 319 bacteria>proteobacteria>betaproteobacteria Cupriavidus sp. UYPR2.512 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Cupriavidus sp. UYPR2.512].
WP_018004002.1 3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 319 bacteria>proteobacteria>betaproteobacteria Cupriavidus taiwanensis 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Cupriavidus taiwanensis].
WP_017838640.1 3-(3-hydroxyphenyl)propionate_hydroxylase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->PCAD*->?->GntR_transcriptional_regulator-> 313 bacteria>actinobacteria Dietzia sp. UCD-THP 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Dietzia sp. UCD-THP].
WP_001460086.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 301 bacteria>proteobacteria>gammaproteobacteria Enterobacteriaceae MULTISPECIES: 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Enterobacteriaceae].
WP_017372507.1 3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 322 bacteria>proteobacteria>gammaproteobacteria Enterobacteriaceae bacterium LSJC7 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Enterobacteriaceae bacterium LSJC7].
YP_007340155.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Enterobacteriaceae bacterium strain FGI 57 putative dioxygenase [Enterobacteriaceae bacterium strain FGI 57].
WP_000543454.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia MULTISPECIES: 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia].
WP_000543449.1 <-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia MULTISPECIES: 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia].
WP_001644910.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_001568612.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_001706147.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_001741286.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_001391065.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 301 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia coli].
WP_001568600.1 3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 320 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_000543469.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia coli].
WP_021556541.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_001344224.1 <-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 301 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia coli].
WP_001556441.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_023159653.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_001381711.1 3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_001345030.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 285 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia coli].
WP_001486404.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 301 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia coli].
WP_000543445.1 3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 317 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia coli].
WP_001393786.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_001477949.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 285 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_003577933.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_001492794.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_016245753.1 3-(3-hydroxyphenyl)propionate_hydroxylase->?->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 149 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_001481347.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_003914818.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_001415752.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_001489257.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_001550699.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_001601720.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_000543447.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia coli].
WP_000543448.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia coli].
WP_001724261.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-3-(3-hydroxyphenyl)propionate_hydroxylase 317 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_022645260.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_000543450.1 <-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia coli].
WP_000543451.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia coli].
WP_000543453.1 <-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia coli].
WP_000543462.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia coli].
WP_000543455.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia coli].
WP_000543460.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia coli].
WP_000543461.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia coli].
WP_001404687.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_016248402.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_016241927.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_021540119.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_000543463.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia coli].
WP_001614050.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_001706919.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 301 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_001398695.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_000543468.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia coli].
WP_000543466.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia coli].
WP_001402060.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Escherichia coli].
WP_000543467.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia coli].
YP_002401479.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 55989 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia coli 55989].
YP_001461524.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli E24377A 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia coli E24377A].
YP_002396431.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli ED1a 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia coli ED1a].
CDL40558.1 <-HTH_IclR+IclR||?->?->3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->?->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli ISC11 2,3-dihydroxyphenylpropionate 1,2-dioxygenase [Escherichia coli ISC11].
YP_003220333.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli O103:H2 str. 12009 2,3-dihydroxyphenylpropionate 1,2-dioxygenase [Escherichia coli O103:H2 str. 12009].
NP_286091.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli O157:H7 str. EDL933 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia coli O157:H7 str. EDL933].
YP_006167362.1 3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 317 bacteria>proteobacteria>gammaproteobacteria Escherichia coli P12b 2,3-dihydroxyphenylpropionate/2, 3-dihydroxicinnamic acid 1,2- dioxygenase [Escherichia coli P12b].
BAA13053.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli str. K-12 substr. W3110 MhpB [Escherichia coli W3110].
WP_018503690.1 2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 304 bacteria>actinobacteria Frankia sp. BCU110501 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Frankia sp. BCU110501].
YP_001509019.1 <-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase 311 bacteria>actinobacteria Frankia sp. EAN1pec 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Frankia sp. EAN1pec].
YP_001507219.1 <-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-?<-?<-3-ketosteroid-delta-1-dehydrogenase 313 bacteria>actinobacteria Frankia sp. EAN1pec 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Frankia sp. EAN1pec].
WP_023321164.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella oxytoca 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella oxytoca].
WP_004863155.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella oxytoca 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella oxytoca].
WP_004119199.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella oxytoca 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella oxytoca].
WP_004132396.1 <-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella oxytoca 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella oxytoca].
WP_017145705.1 3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella oxytoca 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella oxytoca].
YP_005020495.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella oxytoca KCTC 1686 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella oxytoca KCTC 1686].
WP_004180347.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella pneumoniae].
WP_021440303.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella pneumoniae].
WP_004184402.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella pneumoniae].
WP_023286573.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella pneumoniae].
WP_023301818.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella pneumoniae].
WP_019705823.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella pneumoniae].
WP_004232256.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 2,3-dihydroxyphenylpropionate 1,2-dioxygenase [Klebsiella pneumoniae].
WP_023341758.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella pneumoniae].
WP_023328540.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella pneumoniae].
WP_017901284.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-><-?<-MFS_transporter 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella pneumoniae].
WP_004175674.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella pneumoniae].
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WP_021313488.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella pneumoniae].
WP_020317046.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella pneumoniae].
WP_004151838.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella pneumoniae].
WP_020801869.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella pneumoniae].
WP_016947516.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella pneumoniae].
WP_004203056.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella pneumoniae].
WP_004189509.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella pneumoniae].
WP_023318525.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella pneumoniae].
WP_020803585.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella pneumoniae].
WP_016531258.1 <-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella pneumoniae].
WP_004221419.1 <-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase 165 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3-carboxyethylcatechol 2,3-dioxygenase [Klebsiella pneumoniae].
WP_004143285.1 <-HTH_IclR+IclR<-?||3-(3-hydroxyphenyl)propionate_hydroxylase->3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella pneumoniae].
WP_004229516.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-?<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 179 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3-carboxyethylcatechol 2,3-dioxygenase [Klebsiella pneumoniae].
WP_023290064.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-><-?<-MFS_transporter 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella pneumoniae].
WP_004891233.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella pneumoniae].
WP_004200235.1 <-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella pneumoniae].
WP_023316982.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella pneumoniae].
WP_023313329.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella pneumoniae].
WP_023282709.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella pneumoniae].
WP_023297814.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella pneumoniae].
WP_023322828.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella pneumoniae].
WP_023285256.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella pneumoniae].
WP_023287739.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella pneumoniae].
YP_002238038.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 342 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella pneumoniae 342].
EWE16977.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae BIDMC 46b 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella pneumoniae BIDMC 46b].
EWE15531.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae BIDMC 47 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella pneumoniae BIDMC 47].
EWD97037.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae BIDMC 52 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella pneumoniae BIDMC 52].
EWF44545.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae BWH 15 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella pneumoniae BWH 15].
CDK76338.1 <-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-?<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-LigB<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-3-(3-hydroxyphenyl)propionate_hydroxylase<-3-(3-hydroxyphenyl)propionate_hydroxylase 129 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae IS22 3-carboxyethylcatechol 2,3-dioxygenase [Klebsiella pneumoniae IS22].
CDK93195.1 <-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*||?-><-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 182 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae IS33 3-carboxyethylcatechol 2,3-dioxygenase [Klebsiella pneumoniae IS33].
YP_008425162.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*-> 298 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae JM45 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella pneumoniae JM45].
YP_005955169.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae KCTC 2242 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella pneumoniae KCTC 2242].
EWD80164.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae UCI 18 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella pneumoniae UCI 18].
EWD84212.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae UCI 20 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella pneumoniae UCI 20].
EWD54418.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae UCI 26 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella pneumoniae UCI 26].
CDI22539.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae subsp. pneumoniae BJ1-GA 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella pneumoniae subsp. pneumoniae BJ1-GA].
YP_005227404.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-LigB<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 153 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae subsp. pneumoniae HS11286 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella pneumoniae subsp. pneumoniae HS11286].
YP_001335779.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae subsp. pneumoniae MGH 78578 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella pneumoniae subsp. pneumoniae MGH 78578].
YP_002919905.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae subsp. pneumoniae NTUH-K2044 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella pneumoniae subsp. pneumoniae NTUH-K2044].
WP_008804482.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella sp. 1_1_55 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Klebsiella sp. 1_1_55].
WP_016161286.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella sp. KTE92 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Klebsiella sp. KTE92].
YP_003439083.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Klebsiella variicola At-22 extradiol ring-cleavage dioxygenase class III protein subunit B [Klebsiella variicola At-22].
EWG60394.1 3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->3-ketosteroid-delta-1-dehydrogenase->luciferase-like_monooxygenase->dehydrogenase->Cyclase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 267 bacteria>actinobacteria Mycobacterium aromaticivorans JS19b1 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium aromaticivorans JS19b1].
WP_009974996.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-Cyclase<-dehydrogenase<-luciferase-like_monooxygenase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||HTH_IclR+IclR->3-ketosteroid-delta-1-dehydrogenase-> 305 bacteria>actinobacteria Mycobacterium avium 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium avium].
WP_003873043.1 <-Cyclase<-dehydrogenase<-luciferase-like_monooxygenase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||HTH_IclR+IclR->3-ketosteroid-delta-1-dehydrogenase-> 305 bacteria>actinobacteria Mycobacterium avium 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium avium].
WP_023866526.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-Cyclase<-dehydrogenase<-luciferase-like_monooxygenase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||HTH_IclR+IclR->3-ketosteroid-delta-1-dehydrogenase-> 305 bacteria>actinobacteria Mycobacterium avium 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium avium].
WP_019731922.1 <-3-ketosteroid-delta-1-dehydrogenase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||HTH_IclR+IclR->3-ketosteroid-delta-1-dehydrogenase-> 305 bacteria>actinobacteria Mycobacterium avium 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium avium].
WP_019736502.1 <-Abhydrolase_6<-Cyclase<-dehydrogenase<-luciferase-like_monooxygenase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||HTH_IclR+IclR->3-ketosteroid-delta-1-dehydrogenase-> 320 bacteria>actinobacteria Mycobacterium avium 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium avium].
EUA25448.1 <-3-ketosteroid-delta-1-dehydrogenase<-HTH_IclR+IclR<-?||?->3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->3-ketosteroid-delta-1-dehydrogenase->luciferase-like_monooxygenase->dehydrogenase->?->Cyclase-> 252 bacteria>actinobacteria Mycobacterium avium 2285 (S) 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Mycobacterium avium 2285 (S)].
ETZ44920.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-Cyclase<-dehydrogenase<-luciferase-like_monooxygenase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||HTH_IclR+IclR->3-ketosteroid-delta-1-dehydrogenase-> 267 bacteria>actinobacteria Mycobacterium avium MAV_120709_2344 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Mycobacterium avium MAV_120709_2344].
ETZ51898.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-Cyclase<-dehydrogenase<-luciferase-like_monooxygenase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||HTH_IclR+IclR->3-ketosteroid-delta-1-dehydrogenase-> 279 bacteria>actinobacteria Mycobacterium avium MAV_120809_2495 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Mycobacterium avium MAV_120809_2495].
BAN29794.1 2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->3-ketosteroid-delta-1-dehydrogenase->luciferase-like_monooxygenase->dehydrogenase->Cyclase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 312 bacteria>actinobacteria Mycobacterium avium subsp. hominissuis TH135 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium avium subsp. hominissuis TH135].
YP_006454100.1 <-Cyclase<-dehydrogenase<-luciferase-like_monooxygenase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||HTH_IclR+IclR->3-ketosteroid-delta-1-dehydrogenase-> 306 bacteria>actinobacteria Mycobacterium chubuense NBB4 hypothetical protein Mycch_3688 [Mycobacterium chubuense NBB4].
WP_007777492.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-Cyclase<-dehydrogenase<-luciferase-like_monooxygenase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||HTH_IclR+IclR->3-ketosteroid-delta-1-dehydrogenase-> 305 bacteria>actinobacteria Mycobacterium colombiense 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium colombiense].
WP_003880163.1 <-Cyclase<-dehydrogenase<-luciferase-like_monooxygenase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||HTH_IclR+IclR->3-ketosteroid-delta-1-dehydrogenase-> 307 bacteria>actinobacteria Mycobacterium fortuitum 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium fortuitum].
ETW23069.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-Cyclase<-dehydrogenase<-luciferase-like_monooxygenase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||HTH_IclR+IclR->3-ketosteroid-delta-1-dehydrogenase-> 306 bacteria>actinobacteria Mycobacterium gastri 'Wayne' 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium gastri 'Wayne'].
YP_001133667.1 <-3-ketosteroid-delta-1-dehydrogenase<-HTH_IclR+IclR||2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->3-ketosteroid-delta-1-dehydrogenase->luciferase-like_monooxygenase->dehydrogenase->Cyclase-> 315 bacteria>actinobacteria Mycobacterium gilvum PYR-GCK 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium gilvum PYR-GCK].
WP_005623828.1 <-3-ketosteroid-delta-1-dehydrogenase<-HTH_IclR+IclR||2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->3-ketosteroid-delta-1-dehydrogenase->luciferase-like_monooxygenase->dehydrogenase->Cyclase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 276 bacteria>actinobacteria Mycobacterium hassiacum 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium hassiacum].
ETZ38876.1 <-3-ketosteroid-delta-1-dehydrogenase<-HTH_IclR+IclR||2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->3-ketosteroid-delta-1-dehydrogenase->luciferase-like_monooxygenase->dehydrogenase->Cyclase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 252 bacteria>actinobacteria Mycobacterium intracellulare MIN_061107_1834 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Mycobacterium intracellulare MIN_061107_1834].
EUA07507.1 <-3-ketosteroid-delta-1-dehydrogenase<-HTH_IclR+IclR||2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->3-ketosteroid-delta-1-dehydrogenase->luciferase-like_monooxygenase->dehydrogenase->Cyclase-> 287 bacteria>actinobacteria Mycobacterium kansasii 732 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Mycobacterium kansasii 732].
ETZ98841.1 <-Cyclase<-dehydrogenase<-?<-?<-3-ketosteroid-delta-1-dehydrogenase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||HTH_IclR+IclR->3-ketosteroid-delta-1-dehydrogenase-> 306 bacteria>actinobacteria Mycobacterium kansasii 824 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Mycobacterium kansasii 824].
YP_008749597.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-Cyclase<-dehydrogenase<-luciferase-like_monooxygenase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||HTH_IclR+IclR->3-ketosteroid-delta-1-dehydrogenase-> 287 bacteria>actinobacteria Mycobacterium kansasii ATCC 12478 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium kansasii ATCC 12478].
WP_020729483.1 <-3-ketosteroid-delta-1-dehydrogenase<-HTH_IclR+IclR||2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->3-ketosteroid-delta-1-dehydrogenase->luciferase-like_monooxygenase->dehydrogenase->Cyclase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 276 bacteria>actinobacteria Mycobacterium marinum 3-carboxyethylcatechol 2,3-dioxygenase [Mycobacterium marinum].
WP_020726624.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-Cyclase<-dehydrogenase<-luciferase-like_monooxygenase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||HTH_IclR+IclR->3-ketosteroid-delta-1-dehydrogenase-> 276 bacteria>actinobacteria Mycobacterium marinum 3-carboxyethylcatechol 2,3-dioxygenase [Mycobacterium marinum].
YP_001853035.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-Cyclase<-dehydrogenase<-luciferase-like_monooxygenase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||HTH_IclR+IclR->3-ketosteroid-delta-1-dehydrogenase-> 306 bacteria>actinobacteria Mycobacterium marinum M 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium marinum M].
WP_007168542.1 <-3-ketosteroid-delta-1-dehydrogenase<-HTH_IclR+IclR||2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->3-ketosteroid-delta-1-dehydrogenase->luciferase-like_monooxygenase->dehydrogenase->Cyclase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 312 bacteria>actinobacteria Mycobacterium parascrofulaceum 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium parascrofulaceum].
WP_003889674.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-Cyclase<-dehydrogenase<-luciferase-like_monooxygenase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||HTH_IclR+IclR->3-ketosteroid-delta-1-dehydrogenase-> 306 bacteria>actinobacteria Mycobacterium phlei 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium phlei].
WP_005145495.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-Cyclase<-dehydrogenase<-luciferase-like_monooxygenase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||HTH_IclR+IclR->3-ketosteroid-delta-1-dehydrogenase-> 305 bacteria>actinobacteria Mycobacterium rhodesiae 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium rhodesiae].
YP_005001643.1 <-3-ketosteroid-delta-1-dehydrogenase<-HTH_IclR+IclR||2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->3-ketosteroid-delta-1-dehydrogenase->luciferase-like_monooxygenase->dehydrogenase->Cyclase-> 306 bacteria>actinobacteria Mycobacterium rhodesiae NBB3 hypothetical protein [Mycobacterium rhodesiae NBB3].
WP_003896263.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-Cyclase<-dehydrogenase<-luciferase-like_monooxygenase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||HTH_IclR+IclR->3-ketosteroid-delta-1-dehydrogenase-> 267 bacteria>actinobacteria Mycobacterium smegmatis 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Mycobacterium smegmatis].
YP_007294207.1 <-Cyclase<-dehydrogenase<-luciferase-like_monooxygenase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||HTH_IclR+IclR->3-ketosteroid-delta-1-dehydrogenase-> 306 bacteria>actinobacteria Mycobacterium smegmatis JS623 hypothetical protein Mycsm_04568 [Mycobacterium smegmatis JS623].
YP_006569484.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-Cyclase<-dehydrogenase<-luciferase-like_monooxygenase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||HTH_IclR+IclR->3-ketosteroid-delta-1-dehydrogenase-> 313 bacteria>actinobacteria Mycobacterium smegmatis str. MC2 155 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Mycobacterium smegmatis str. MC2 155].
WP_020785925.1 <-HTH_IclR+IclR||2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->3-(3-hydroxyphenyl)propionate_hydroxylase->3-(3-hydroxyphenyl)propionate_hydroxylase->?->PCAD*->?->3-ketosteroid-delta-1-dehydrogenase->luciferase-like_monooxygenase->dehydrogenase->Cyclase-> 196 bacteria>actinobacteria Mycobacterium sp. 012931 3-carboxyethylcatechol 2,3-dioxygenase [Mycobacterium sp. 012931].
YP_004524711.1 <-Abhydrolase_6<-Cyclase<-dehydrogenase<-luciferase-like_monooxygenase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase 293 bacteria>actinobacteria Mycobacterium sp. JDM601 extradiol dioxygenase MhpB [Mycobacterium sp. JDM601].
YP_939841.1 <-Cyclase<-dehydrogenase<-luciferase-like_monooxygenase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||HTH_IclR+IclR->3-ketosteroid-delta-1-dehydrogenase-> 316 bacteria>actinobacteria Mycobacterium sp. KMS 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium sp. KMS].
ETZ75527.1 <-3-ketosteroid-delta-1-dehydrogenase<-HTH_IclR+IclR||2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->3-ketosteroid-delta-1-dehydrogenase->luciferase-like_monooxygenase->dehydrogenase->Cyclase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 267 bacteria>actinobacteria Mycobacterium sp. MAC_011194_8550 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Mycobacterium sp. MAC_011194_8550].
YP_640947.1 <-Cyclase<-dehydrogenase<-luciferase-like_monooxygenase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||HTH_IclR+IclR->3-ketosteroid-delta-1-dehydrogenase-> 282 bacteria>actinobacteria Mycobacterium sp. MCS 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium sp. MCS].
YP_006304429.1 <-3-ketosteroid-delta-1-dehydrogenase<-HTH_IclR+IclR||2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->3-ketosteroid-delta-1-dehydrogenase->luciferase-like_monooxygenase->dehydrogenase->Cyclase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 305 bacteria>actinobacteria Mycobacterium sp. MOTT36Y 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium sp. MOTT36Y].
WP_003926116.1 <-3-ketosteroid-delta-1-dehydrogenase<-HTH_IclR+IclR||2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->3-ketosteroid-delta-1-dehydrogenase->luciferase-like_monooxygenase->dehydrogenase->Cyclase-> 315 bacteria>actinobacteria Mycobacterium thermoresistibile 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium thermoresistibile].
WP_003928168.1 <-3-ketosteroid-delta-1-dehydrogenase<-HTH_IclR+IclR||2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->3-ketosteroid-delta-1-dehydrogenase->luciferase-like_monooxygenase->dehydrogenase->Cyclase-> 306 bacteria>actinobacteria Mycobacterium vaccae 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium vaccae].
WP_003922557.1 <-3-ketosteroid-delta-1-dehydrogenase<-HTH_IclR+IclR||2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->3-ketosteroid-delta-1-dehydrogenase->luciferase-like_monooxygenase->dehydrogenase->Cyclase-> 305 bacteria>actinobacteria Mycobacterium xenopi 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium xenopi].
EUA51238.1 <-3-ketosteroid-delta-1-dehydrogenase<-?<-?<-?<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase 233 bacteria>actinobacteria Mycobacterium xenopi 3993 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Mycobacterium xenopi 3993].
EUA30476.1 <-dehydrogenase<-luciferase-like_monooxygenase<-?<-?<-?<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase 416 bacteria>actinobacteria Mycobacterium xenopi 4042 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase domain protein [Mycobacterium xenopi 4042].
YP_008186609.1 <-3-ketosteroid-delta-1-dehydrogenase<-HTH_IclR+IclR||2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->3-ketosteroid-delta-1-dehydrogenase->luciferase-like_monooxygenase->dehydrogenase->Cyclase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 252 bacteria>actinobacteria Mycobacterium yongonense 05-1390 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium yongonense 05-1390].
YP_003200734.1 <-alcohol_dehydrogenase<-PCAD*<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-3-(3-hydroxyphenyl)propionate_hydroxylase 314 bacteria>actinobacteria Nakamurella multipartita DSM 44233 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Nakamurella multipartita DSM 44233].
EXJ11820.1 3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 316 bacteria>proteobacteria>gammaproteobacteria Nitrincola sp. AK23 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Nitrincola sp. AK23].
WP_020104715.1 <-Cyclase<-dehydrogenase<-luciferase-like_monooxygenase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase 317 bacteria>actinobacteria Nocardia sp. 348MFTsu5.1 hypothetical protein [Nocardia sp. 348MFTsu5.1].
WP_020105922.1 alcohol_dehydrogenase->3-(3-hydroxyphenyl)propionate_hydroxylase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->PCAD*->dehydrogenase-> 335 bacteria>actinobacteria Nocardia sp. 348MFTsu5.1 hypothetical protein [Nocardia sp. 348MFTsu5.1].
WP_017934588.1 CoA_transf_3->aldehyde_dehydrogenase->?-><-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase 315 bacteria>actinobacteria Nocardioides sp. Iso805N 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Nocardioides sp. Iso805N].
WP_017235403.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-MFS_transporter<-2-keto-4-pentenoate_hydratase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase 319 bacteria>proteobacteria>betaproteobacteria Pandoraea sp. B-6 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Pandoraea sp. B-6].
YP_008880581.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-MFS_transporter<-2-keto-4-pentenoate_hydratase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase 319 bacteria>proteobacteria>betaproteobacteria Pandoraea sp. RB-44 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Pandoraea sp. RB-44].
WP_010804930.1 3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-keto-4-pentenoate_hydratase->MFS_transporter->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 319 bacteria>proteobacteria>betaproteobacteria Pandoraea sp. SD6-2 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Pandoraea sp. SD6-2].
WP_010565636.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase-> 317 bacteria>proteobacteria>gammaproteobacteria Pseudomonas extremaustralis 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Pseudomonas extremaustralis].
YP_001748850.1 3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida W619 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Pseudomonas putida W619].
WP_019829308.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-> 317 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. CF149 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Pseudomonas sp. CF149].
WP_020796449.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-><-?||?->Aldo_ket_red-> 317 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. G5(2012) 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Pseudomonas sp. G5(2012)].
WP_017847919.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 317 bacteria>proteobacteria>gammaproteobacteria Pseudomonas veronii 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Pseudomonas veronii].
WP_017523084.1 <-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||HTH_IclR+IclR-><-Aldo_ket_red 316 bacteria>proteobacteria>betaproteobacteria Pusillimonas noertemannii hypothetical protein [Pusillimonas noertemannii].
YP_294497.1 3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-keto-4-pentenoate_hydratase->MFS_transporter->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 314 bacteria>proteobacteria>betaproteobacteria Ralstonia eutropha JMP134 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Ralstonia eutropha JMP134].
YP_008598339.1 <-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-?<-2-keto-4-pentenoate_hydratase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase||HTH_IclR+IclR-> 313 bacteria>proteobacteria>betaproteobacteria Ralstonia pickettii DTP0602 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Ralstonia pickettii DTP0602].
YP_007873101.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 314 bacteria>proteobacteria>gammaproteobacteria Raoultella ornithinolytica B6 2,3-dihydroxyphenylpropionate 1,2-dioxygenase [Raoultella ornithinolytica B6].
ABG73362.1 3-(3-hydroxyphenyl)propionate_hydroxylase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->PCAD*->dehydrogenase-> 314 bacteria>actinobacteria Rhodococcus aetherivorans I24 OhpD [Rhodococcus aetherivorans I24].
WP_005512200.1 <-PCAD*<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-3-(3-hydroxyphenyl)propionate_hydroxylase 313 bacteria>actinobacteria Rhodococcus equi 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Rhodococcus equi].
YP_004007718.1 3-(3-hydroxyphenyl)propionate_hydroxylase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->PCAD*-> 314 bacteria>actinobacteria Rhodococcus equi 103S aromatic ring-opening dioxygenase [Rhodococcus equi 103S].
YP_700512.1 <-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-PCAD*<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-3-(3-hydroxyphenyl)propionate_hydroxylase 314 bacteria>actinobacteria Rhodococcus jostii RHA1 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Rhodococcus jostii RHA1].
WP_005245205.1 <-PCAD*<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-3-(3-hydroxyphenyl)propionate_hydroxylase 313 bacteria>actinobacteria Rhodococcus opacus 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Rhodococcus opacus].
YP_002784286.1 dehydrogenase->PCAD*->3-ketosteroid-delta-1-dehydrogenase->acyl-CoA_synthase->3-(3-hydroxyphenyl)propionate_hydroxylase-> 288 bacteria>actinobacteria Rhodococcus opacus B4 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Rhodococcus opacus B4].
WP_006551097.1 3-(3-hydroxyphenyl)propionate_hydroxylase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->PCAD*-> 316 bacteria>actinobacteria Rhodococcus pyridinivorans 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Rhodococcus pyridinivorans].
YP_008987781.1 3-(3-hydroxyphenyl)propionate_hydroxylase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->PCAD*-> 318 bacteria>actinobacteria Rhodococcus pyridinivorans SB3094 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Rhodococcus pyridinivorans SB3094].
WP_016881682.1 <-3-(3-hydroxyphenyl)propionate_hydroxylase<-acyl-CoA_synthase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD* 263 bacteria>actinobacteria Rhodococcus sp. DK17 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Rhodococcus sp. DK17].
WP_016880938.1 3-(3-hydroxyphenyl)propionate_hydroxylase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 315 bacteria>actinobacteria Rhodococcus sp. DK17 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Rhodococcus sp. DK17].
WP_006938974.1 3-(3-hydroxyphenyl)propionate_hydroxylase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->PCAD*->dehydrogenase-><-?<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-luciferase-like_monooxygenase 314 bacteria>actinobacteria Rhodococcus sp. EsD8 3-carboxyethylcatechol 2,3-dioxygenase [Rhodococcus sp. EsD8].
WP_009472384.1 dehydrogenase->PCAD*->3-ketosteroid-delta-1-dehydrogenase->acyl-CoA_synthase->3-(3-hydroxyphenyl)propionate_hydroxylase-> 313 bacteria>actinobacteria Rhodococcus sp. JVH1 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Rhodococcus sp. JVH1].
WP_009473126.1 <-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-PCAD*<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-3-(3-hydroxyphenyl)propionate_hydroxylase 314 bacteria>actinobacteria Rhodococcus sp. JVH1 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Rhodococcus sp. JVH1].
WP_021015281.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase 314 bacteria>proteobacteria>gammaproteobacteria Serratia sp. ATCC 39006 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Serratia sp. ATCC 39006].
WP_000543464.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase->3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 314 bacteria>proteobacteria>gammaproteobacteria Shigella boydii 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Shigella boydii].
EIQ77612.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase 314 bacteria>proteobacteria>gammaproteobacteria Shigella flexneri 1235-66 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Shigella flexneri 1235-66].
WP_005152514.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||?->HTH_IclR+IclR-> 285 bacteria>proteobacteria>gammaproteobacteria Shigella sonnei 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Shigella sonnei].
YP_006319605.1 <-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase 315 bacteria>proteobacteria>gammaproteobacteria Shimwellia blattae DSM 4481 = NBRC 105725 2,3-dihydroxyphenylpropionate 1,2-dioxygenase [Shimwellia blattae DSM 4481 = NBRC 105725].
WP_008412599.1 <-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase 315 bacteria>actinobacteria Streptomyces sp. SM8 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Streptomyces sp. SM8].
BAB91220.1 3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 316 bacteria>actinobacteria Terrabacter sp. DBF63 meta cleavage enzyme [Terrabacter sp. DBF63].
WP_002945458.1 <-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase||HTH_IclR+IclR-><-?<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase 315 bacteria>proteobacteria>betaproteobacteria Thauera sp. 27 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Thauera sp. 27].
YP_004993144.1 <-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-?<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase 316 bacteria>proteobacteria>gammaproteobacteria Vibrio furnissii NCTC 11218 2,3-dihydroxyphenylpropionate 1,2-dioxygenase [Vibrio furnissii NCTC 11218].
WP_020333212.1 3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 329 bacteria>proteobacteria>gammaproteobacteria Vibrio natriegens 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Vibrio natriegens].
YP_005022825.1 3-(3-hydroxyphenyl)propionate_hydroxylase->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 329 bacteria>proteobacteria>gammaproteobacteria Vibrio sp. EJY3 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Vibrio sp. EJY3].

#;This subset of the Insert-containing Classical LigB clade is specifically involved in catechol degradation in the trans-cinnamate degradation
#;pathway. There's a difference between the Acinetobacter type and the E. coli type in the first step. The former uses 3-phenylpropionate dioxygenase
#;and 2,3-dihydroxy-2,3-dihydrophenylpropionate dehydrogenase (hcaE and hcaB) while the latter uses 3-(3-hydroxyphenyl)propionate hydroxylase (mhpA).
#;PhnC belongs to this group, dehydrogenase is probably the second enzyme needed to convert to the PCAD substrate
#;(2,3-dihydroxy-2,3-dihydrophenylpropionate dehydrogenase).

WP_005102989.1 <-Pyr_redox_2<-PCAD*<-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha 321 bacteria>proteobacteria>gammaproteobacteria Acinetobacter MULTISPECIES: hypothetical protein [Acinetobacter].
WP_005182005.1 <-Pyr_redox_2<-PCAD*<-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha 321 bacteria>proteobacteria>gammaproteobacteria Acinetobacter MULTISPECIES: hypothetical protein [Acinetobacter].
WP_004813361.1 3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->3-phenylpropionate/cinnamic_acid_dioxygenase_beta->Rieske->dehydrogenase->PCAD*->Pyr_redox_2-> 321 bacteria>proteobacteria>gammaproteobacteria Acinetobacter MULTISPECIES: hypothetical protein [Acinetobacter].
WP_004647366.1 <-Pyr_redox_2<-PCAD*<-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha 321 bacteria>proteobacteria>gammaproteobacteria Acinetobacter MULTISPECIES: hypothetical protein [Acinetobacter].
WP_005245895.1 3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->3-phenylpropionate/cinnamic_acid_dioxygenase_beta->Rieske->dehydrogenase->PCAD*->Pyr_redox_2-> 321 bacteria>proteobacteria>gammaproteobacteria Acinetobacter MULTISPECIES: hypothetical protein [Acinetobacter].
WP_000216622.1 <-Pyr_redox_2<-PCAD*<-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha 318 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Acinetobacter baumannii].
EXF58793.1 <-Pyr_redox_2<-PCAD*<-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha 319 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 1294596 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Acinetobacter baumannii 1294596].
EXB87931.1 3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->3-phenylpropionate/cinnamic_acid_dioxygenase_beta->Rieske->dehydrogenase->PCAD*->?->Pyr_redox_2-> 197 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 272263 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Acinetobacter baumannii 272263].
EXC33745.1 3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->3-phenylpropionate/cinnamic_acid_dioxygenase_beta->Rieske->dehydrogenase->PCAD*->Pyr_redox_2-> 319 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 869535 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Acinetobacter baumannii 869535].
EXE16021.1 <-Pyr_redox_2<-PCAD*<-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha 319 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 983759 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Acinetobacter baumannii 983759].
WP_004900872.1 <-Pyr_redox_2<-PCAD*<-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha 318 bacteria>proteobacteria>gammaproteobacteria Acinetobacter brisouii hypothetical protein [Acinetobacter brisouii].
WP_005046834.1 3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->3-phenylpropionate/cinnamic_acid_dioxygenase_beta->Rieske->dehydrogenase->PCAD*->Pyr_redox_2-> 318 bacteria>proteobacteria>gammaproteobacteria Acinetobacter calcoaceticus hypothetical protein [Acinetobacter calcoaceticus].
WP_004867578.1 <-Pyr_redox_2<-PCAD*<-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha 319 bacteria>proteobacteria>gammaproteobacteria Acinetobacter gerneri hypothetical protein [Acinetobacter gerneri].
WP_005095436.1 3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->3-phenylpropionate/cinnamic_acid_dioxygenase_beta->Rieske->dehydrogenase->PCAD*->Pyr_redox_2-> 321 bacteria>proteobacteria>gammaproteobacteria Acinetobacter lwoffii hypothetical protein [Acinetobacter lwoffii].
WP_004729426.1 3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->3-phenylpropionate/cinnamic_acid_dioxygenase_beta->Rieske->dehydrogenase->PCAD*->Pyr_redox_2-> 321 bacteria>proteobacteria>gammaproteobacteria Acinetobacter lwoffii hypothetical protein [Acinetobacter lwoffii].
WP_005107988.1 <-Pyr_redox_2<-PCAD*<-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha 321 bacteria>proteobacteria>gammaproteobacteria Acinetobacter lwoffii hypothetical protein [Acinetobacter lwoffii].
WP_004278514.1 <-Pyr_redox_2<-PCAD*<-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha 321 bacteria>proteobacteria>gammaproteobacteria Acinetobacter lwoffii 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Acinetobacter lwoffii].
WP_005405787.1 <-Pyr_redox_2<-PCAD*<-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha 319 bacteria>proteobacteria>gammaproteobacteria Acinetobacter radioresistens 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Acinetobacter radioresistens].
WP_005016790.1 <-Pyr_redox_2<-PCAD*<-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha 319 bacteria>proteobacteria>gammaproteobacteria Acinetobacter radioresistens 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Acinetobacter radioresistens].
WP_005023216.1 3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->3-phenylpropionate/cinnamic_acid_dioxygenase_beta->Rieske->dehydrogenase->PCAD*->Pyr_redox_2-> 319 bacteria>proteobacteria>gammaproteobacteria Acinetobacter radioresistens 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Acinetobacter radioresistens].
WP_016657589.1 <-Pyr_redox_2<-PCAD*<-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha 326 bacteria>proteobacteria>gammaproteobacteria Acinetobacter rudis 2,3-dihydroxyphenylpropionate 1,2-dioxygenase [Acinetobacter rudis].
WP_004890370.1 <-Pyr_redox_2<-PCAD*<-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha 321 bacteria>proteobacteria>gammaproteobacteria Acinetobacter schindleri hypothetical protein [Acinetobacter schindleri].
WP_004751819.1 3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->3-phenylpropionate/cinnamic_acid_dioxygenase_beta->Rieske->dehydrogenase->PCAD*->Pyr_redox_2-> 318 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. ANC 3789 hypothetical protein [Acinetobacter sp. ANC 3789].
WP_005261713.1 3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->?->3-phenylpropionate/cinnamic_acid_dioxygenase_beta->Rieske->dehydrogenase->PCAD*->Pyr_redox_2-> 321 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. CIP 101966 hypothetical protein [Acinetobacter sp. CIP 101966].
WP_008303345.1 <-Pyr_redox_2<-PCAD*<-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha 321 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. HA 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Acinetobacter sp. HA].
WP_005232390.1 <-Pyr_redox_2<-PCAD*<-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha 321 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. NIPH 2171 hypothetical protein [Acinetobacter sp. NIPH 2171].
WP_005305775.1 <-Pyr_redox_2<-PCAD*<-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha 318 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. NIPH 542 hypothetical protein [Acinetobacter sp. NIPH 542].
WP_005172871.1 <-Pyr_redox_2<-PCAD*<-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha 321 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. NIPH 713 hypothetical protein [Acinetobacter sp. NIPH 713].
WP_004781819.1 3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->3-phenylpropionate/cinnamic_acid_dioxygenase_beta->Rieske->dehydrogenase->PCAD*->Pyr_redox_2-> 321 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. NIPH 899 hypothetical protein [Acinetobacter sp. NIPH 899].
WP_016168310.1 <-Pyr_redox_2<-PCAD*||?-><-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha 321 bacteria>proteobacteria>gammaproteobacteria Acinetobacter tandoii 2,3-dihydroxyphenylpropionate 1,2-dioxygenase [Acinetobacter tandoii].
WP_004976064.1 3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->3-phenylpropionate/cinnamic_acid_dioxygenase_beta->Rieske->dehydrogenase->PCAD*->Pyr_redox_2-> 321 bacteria>proteobacteria>gammaproteobacteria Acinetobacter towneri hypothetical protein [Acinetobacter towneri].
WP_009459266.1 3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->3-phenylpropionate/cinnamic_acid_dioxygenase_beta->Rieske->dehydrogenase->Pyr_redox_2->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 315 bacteria>proteobacteria>betaproteobacteria Alcaligenes MULTISPECIES: 2,3-dihydroxyphenylpropionate 1,2-dioxygenase [Alcaligenes].
WP_003803255.1 <-MFS_transporter<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-Pyr_redox_2<-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha 315 bacteria>proteobacteria>betaproteobacteria Alcaligenes faecalis 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Alcaligenes faecalis].
AAD09870.1 PCAD*->?->3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->3-phenylpropionate/cinnamic_acid_dioxygenase_beta->dehydrogenase-> 275 bacteria>proteobacteria>betaproteobacteria Burkholderia sartisoli extradiol dioxygenase PhnC [Burkholderia sartisoli].
YP_008478413.1 2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->Rieske-> 312 bacteria>actinobacteria Corynebacterium argentoratense DSM 44202 hypothetical protein CARG_03190 [Corynebacterium argentoratense DSM 44202].
YP_004017965.1 dehydrogenase->?-><-?||HTH_IclR+IclR-><-PCAD*<-alcohol_dehydrogenase<-?||3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->Rieske->3-phenylpropionate/cinnamic_acid_dioxygenase_beta-> 312 bacteria>actinobacteria Frankia sp. EuI1c 3-carboxyethylcatechol 2,3-dioxygenase [Frankia sp. EuI1c].
WP_006897066.1 <-PCAD*<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-?<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha<-dehydrogenase 290 bacteria>actinobacteria Gordonia MULTISPECIES: putative extradiol dioxygenase [Gordonia].
YP_001705097.1 <-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-Pyr_redox_2<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha||alcohol_dehydrogenase->PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-><-?<-acyl-CoA_synthase 317 bacteria>actinobacteria Mycobacterium abscessus Putative 3-(2,3-dihydroxyphenyl) propionic acid dioxygenase [Mycobacterium abscessus].
YP_007291762.1 <-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-?<-?<-PCAD*<-alcohol_dehydrogenase||3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->Rieske->Pyr_redox_2->3-phenylpropionate/cinnamic_acid_dioxygenase_beta-> 314 bacteria>actinobacteria Mycobacterium smegmatis JS623 Catalytic LigB subunit of aromatic ring-opening dioxygenase [Mycobacterium smegmatis JS623].
AHH17689.1 <-PCAD*<-alcohol_dehydrogenase||3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->Rieske->Pyr_redox_2-> 320 bacteria>actinobacteria Nocardia nova SH22a hypothetical protein NONO_c29000 [Nocardia nova SH22a].
WP_008070366.1 <-HTH_1+HTH_1+LysR_substrate||3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->3-phenylpropionate/cinnamic_acid_dioxygenase_beta->Rieske->dehydrogenase->PCAD*-> 326 bacteria>proteobacteria>alphaproteobacteria Novosphingobium nitrogenifigens 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Novosphingobium nitrogenifigens].
YP_003041189.1 <-Pyr_redox_2<-PCAD*<-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha||HTH_1+HTH_1+LysR_substrate-> 314 bacteria>proteobacteria>gammaproteobacteria Photorhabdus asymbiotica 2,3-dihydroxyphenylpropionate 1,2-dioxygenase [Photorhabdus asymbiotica].
NP_929466.1 <-HTH_1+HTH_1+LysR_substrate||3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->3-phenylpropionate/cinnamic_acid_dioxygenase_beta->Rieske->dehydrogenase->PCAD*->Pyr_redox_2-> 317 bacteria>proteobacteria>gammaproteobacteria Photorhabdus luminescens subsp. laumondii TTO1 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Photorhabdus luminescens subsp. laumondii TTO1].
WP_023045860.1 <-Pyr_redox_2<-?<-PCAD*<-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha||HTH_1+HTH_1+LysR_substrate-> 240 bacteria>proteobacteria>gammaproteobacteria Photorhabdus temperata hypothetical protein [Photorhabdus temperata].
WP_021323631.1 3-phenylpropionate/cinnamic_acid_dioxygenase_beta->Rieske->dehydrogenase->PCAD*->Pyr_redox_2-> 317 bacteria>proteobacteria>gammaproteobacteria Photorhabdus temperata 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Photorhabdus temperata].
ETS30845.1 <-Pyr_redox_2<-PCAD*<-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha||HTH_1+HTH_1+LysR_substrate-> 313 bacteria>proteobacteria>gammaproteobacteria Photorhabdus temperata subsp. khanii NC19 hypothetical protein PTE_02791 [Photorhabdus temperata subsp. khanii NC19].
WP_010836170.1 <-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-Pyr_redox_2<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha||alcohol_dehydrogenase->PCAD*-> 312 bacteria>actinobacteria Rhodococcus rhodnii 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Rhodococcus rhodnii].
ACJ12460.1 <-PCAD*<-alcohol_dehydrogenase||3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->Rieske->Pyr_redox_2->3-phenylpropionate/cinnamic_acid_dioxygenase_beta-> 318 bacteria>actinobacteria Rhodococcus sp. T104 CinC [Rhodococcus sp. T104].
WP_021805354.1 <-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-Pyr_redox_2<-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha 314 bacteria>proteobacteria>gammaproteobacteria Serratia fonticola 2,3-dihydroxyphenylpropionate 1,2-dioxygenase [Serratia fonticola].
EKE23275.1 <-Pyr_redox_2<-PCAD*<-dehydrogenase<-Rieske<-3-phenylpropionate/cinnamic_acid_dioxygenase_beta<-3-phenylpropionate/cinnamic_acid_dioxygenase_alpha 321 bacteria uncultured bacterium 3-(2,3-dihydroxyphenyl)propionate dioxygenase [uncultured bacterium].
BAC00806.1 3-phenylpropionate/cinnamic_acid_dioxygenase_alpha->3-phenylpropionate/cinnamic_acid_dioxygenase_beta->?->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->PCAD*-> 290 bacteria>actinobacteria Rhodococcus sp. YK2 extradiol dioxygenase [Rhodococcus sp. YK2].

#;Rare examples of Insert-containing clade members found in LigA-associating clade-like (protocatechuate degradation) contexts.
WP_016450430.1 <-Aldo_ket_red<-?<-?<-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD* 190 bacteria>proteobacteria>betaproteobacteria Delftia acidovorans protocatechuate 4,5-dioxygenase, beta chain [Delftia acidovorans].
WP_017792411.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD*||FldX-> 322 bacteria>actinobacteria Leucobacter salsicius hypothetical protein [Leucobacter salsicius].

#;Insert-containing clade members involved in carbazole degradation. These "CarBb" enzymes lack association with CarbA (LigA) in their contexts.
#;However, members of both the LigA-associating and Insert-containing clades are appear to be involved in this pathway -- a good example of
#;their interchangeability in certain contexts.

WP_016835784.1 <-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-carbazole_1,9a-dioxygenase<-2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase<-PCAD* 241 bacteria>proteobacteria>betaproteobacteria Herbaspirillum lusitanum hypothetical protein [Herbaspirillum lusitanum].
BAO50823.1 carbazole_1,9a-dioxygenase->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase->?->PCAD*->Rieske->Pyr_redox_2-> 271 bacteria>actinobacteria Janibacter sp. OC11 large subunit of meta-cleavage enzyme [Janibacter sp. OC11].
BAE79501.1 <-HTH_IclR+IclR||carbazole_1,9a-dioxygenase->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase->?->PCAD*->Rieske->Pyr_redox_2-> 271 bacteria>actinobacteria Nocardioides aromaticivorans large subunit of meta-cleavage enzyme [Nocardioides aromaticivorans].
WP_007731630.1 carbazole_1,9a-dioxygenase->?->?->PCAD*->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase-> 318 bacteria>actinobacteria Rhodococcus MULTISPECIES: 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Rhodococcus].
WP_005517214.1 <-2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase<-PCAD*<-?<-?<-carbazole_1,9a-dioxygenase 317 bacteria>actinobacteria Rhodococcus equi 3-carboxyethylcatechol 2,3-dioxygenase [Rhodococcus equi].
YP_004008981.1 <-2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase<-PCAD*<-?<-?<-carbazole_1,9a-dioxygenase 317 bacteria>actinobacteria Rhodococcus equi 103S aromatic ring-opening dioxygenase [Rhodococcus equi 103S].
WP_005260590.1 carbazole_1,9a-dioxygenase->?->?->PCAD*->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase-> 317 bacteria>actinobacteria Rhodococcus opacus 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Rhodococcus opacus].
YP_008989662.1 carbazole_1,9a-dioxygenase->?->?->PCAD*->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase-> 317 bacteria>actinobacteria Rhodococcus pyridinivorans SB3094 3-carboxyethylcatechol 2,3-dioxygenase [Rhodococcus pyridinivorans SB3094].
WP_021342535.1 carbazole_1,9a-dioxygenase->?->?->PCAD*->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase-> 318 bacteria>actinobacteria Rhodococcus sp. P27 3-carboxyethylcatechol 2,3-dioxygenase [Rhodococcus sp. P27].
WP_007538424.1 <-2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase<-PCAD*<-?<-?<-carbazole_1,9a-dioxygenase 317 bacteria>actinobacteria Rhodococcus triatomae 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Rhodococcus triatomae].
WP_005562199.1 carbazole_1,9a-dioxygenase->?->?->PCAD*->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase-> 317 bacteria>actinobacteria Rhodococcus wratislaviensis 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Rhodococcus wratislaviensis].
GAF48741.1 carbazole_1,9a-dioxygenase->?->PCAD*-> 2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase-> 316 bacteria>actinobacteria Rhodococcus wratislaviensis NBRC 100605 putative extradiol dioxygenase [Rhodococcus wratislaviensis NBRC 100605].
WP_009720182.1 <-HTH_IclR+IclR<-2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase<-PCAD*<-?<-carbazole_1,9a-dioxygenase 320 bacteria>actinobacteria Streptomyces himastatinicus protocatechuate 4,5-dioxygenase [Streptomyces himastatinicus].
WP_019056056.1 <-HTH_IclR+IclR<-2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase<-PCAD*<-?<-?<-carbazole_1,9a-dioxygenase 318 bacteria>actinobacteria Streptomyces prunicolor 3-carboxyethylcatechol 2,3-dioxygenase [Streptomyces prunicolor].
YP_008787334.1 carbazole_1,9a-dioxygenase->?->?->PCAD*->2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase->HTH_IclR+IclR-> 320 bacteria>actinobacteria Streptomyces rapamycinicus NRRL 5491 3-carboxyethylcatechol 2,3-dioxygenase [Streptomyces rapamycinicus NRRL 5491].
WP_020551946.1 <-2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase||?->carbazole_1,9a-dioxygenase->?->?->PCAD*-> 2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase-> 316 bacteria>actinobacteria Streptomyces scabrisporus 3-carboxyethylcatechol 2,3-dioxygenase [Streptomyces scabrisporus].
WP_020134938.1 alcohol_dehydrogenase-><-acyl-CoA_synthase||carbazole_1,9a-dioxygenase->?->?->PCAD*->HTH_IclR+IclR->?->?->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase-> 319 bacteria>actinobacteria Streptomyces sp. 351MFTsu5.1 3-carboxyethylcatechol 2,3-dioxygenase [Streptomyces sp. 351MFTsu5.1].
WP_019068143.1 <-HTH_IclR+IclR<-2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase<-PCAD*<-?<-?<-carbazole_1,9a-dioxygenase 319 bacteria>actinobacteria Streptomyces sp. R1-NS-10 3-carboxyethylcatechol 2,3-dioxygenase [Streptomyces sp. R1-NS-10].
YP_004814177.1 <-HTH_IclR+IclR<-2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate_hydrolase<-PCAD*<-?<-?<-carbazole_1,9a-dioxygenase 322 bacteria>actinobacteria Streptomyces violaceusniger Tu 4113 extradiol ring-cleavage dioxygenase class III protein subunit B [Streptomyces violaceusniger Tu 4113].

#; Homoproto-catechol degradation to succinate pathway. Also seen above in LigA-associating clade members.

WP_021471208.1 <-aldehyde_dehydrogenase<-HpcH_HpaI<-2-keto-4-pentenoate_hydratase<-HTH_IclR+IclR<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-3-(3-hydroxyphenyl)propionate_hydroxylase 329 bacteria>actinobacteria Arthrobacter sp. AK-YN10 hypothetical protein [Arthrobacter sp. AK-YN10].
WP_021473268.1 <-3-(3-hydroxyphenyl)propionate_hydroxylase<-HpcH_HpaI<-?<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*||?-><-HTH_1+HTH_1+LysR_substrate 313 bacteria>actinobacteria Arthrobacter sp. AK-YN10 hypothetical protein [Arthrobacter sp. AK-YN10].
WP_017234600.1 5-carboxymethyl-2-hydroxymuconate_isomerase->3-(3-hydroxyphenyl)propionate_hydroxylase-><-dehydrogenase||MFS_transporter->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->?->HpcH_HpaI->3-(3-hydroxyphenyl)propionate_hydroxylase-> 311 bacteria>proteobacteria>betaproteobacteria Pandoraea sp. B-6 3-carboxymuconate cyclase [Pandoraea sp. B-6].
WP_018435846.1 HTH_IclR+IclR->5-carboxymethyl-2-hydroxymuconate_isomerase->3-(3-hydroxyphenyl)propionate_hydroxylase-><-dehydrogenase||MFS_transporter->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->?->HpcH_HpaI->3-(3-hydroxyphenyl)propionate_hydroxylase-> 311 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. JPY251 3-carboxymuconate cyclase [Burkholderia sp. JPY251].
WP_020070473.1 <-3-(3-hydroxyphenyl)propionate_hydroxylase<-HpcH_HpaI<-?<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-MFS_transporter||dehydrogenase-><-3-(3-hydroxyphenyl)propionate_hydroxylase<-5-carboxymethyl-2-hydroxymuconate_isomerase 311 bacteria>proteobacteria>betaproteobacteria Burkholderia bryophila 3-carboxymuconate cyclase [Burkholderia bryophila].
WP_006141101.1 <-3-(3-hydroxyphenyl)propionate_hydroxylase<-HpcH_HpaI<-?<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-MFS_transporter 311 bacteria>actinobacteria Streptomyces griseoaurantiacus 3-carboxymuconate cyclase [Streptomyces griseoaurantiacus].
YP_003609206.1 <-3-(3-hydroxyphenyl)propionate_hydroxylase<-HpcH_HpaI<-?<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-MFS_transporter||dehydrogenase-><-3-(3-hydroxyphenyl)propionate_hydroxylase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-HTH_IclR+IclR 311 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. CCGE1002 3-carboxyethylcatechol 2,3-dioxygenase [Burkholderia sp. CCGE1002].
WP_019521482.1 MFS_transporter->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->?->HpcH_HpaI->3-(3-hydroxyphenyl)propionate_hydroxylase-> 311 bacteria>actinobacteria Streptomyces sp. FxanaD5 3-carboxymuconate cyclase [Streptomyces sp. FxanaD5].
NP_890665.1 2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->?->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase-> 344 bacteria>proteobacteria>betaproteobacteria Bordetella bronchiseptica RB50 dioxygenase [Bordetella bronchiseptica RB50].
NP_885852.1 2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->?->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase-> 344 bacteria>proteobacteria>betaproteobacteria Bordetella parapertussis 12822 dioxygenase [Bordetella parapertussis 12822].
WP_003930112.1 5-carboxymethyl-2-hydroxymuconate_isomerase->PCAD*->?->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 320 bacteria>actinobacteria Mycobacterium vaccae dioxygenase [Mycobacterium vaccae].
WP_018240214.1 PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->?->?->?->5-carboxymethyl-2-hydroxymuconate_isomerase-> 324 bacteria>proteobacteria>alphaproteobacteria Rhizobium sp. BR816 dioxygenase [Rhizobium sp. BR816].
WP_004181676.1 <-PCAD*<-5-carboxymethyl-2-hydroxymuconate_isomerase 332 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae dioxygenase [Klebsiella pneumoniae].
YP_008601096.1 <-5-carboxymethyl-2-hydroxymuconate_isomerase<-?<-?<-?<-?<-PCAD*<-?<-?<-?<-?||GntR_transcriptional_regulator-> 362 bacteria>proteobacteria>betaproteobacteria Ralstonia pickettii DTP0602 hypothetical protein N234_36990 [Ralstonia pickettii DTP0602].
AHF75320.1 <-PCAD*<-5-carboxymethyl-2-hydroxymuconate_isomerase 332 bacteria>proteobacteria>gammaproteobacteria Sodalis sp. HS1 Putative dioxygenase [Sodalis sp. HS1].

#;Contextual linkage of Insert-containing clade Classical LigB family PCAD domain to biphenyl degradation.

YP_003607627.1 <-alcohol_dehydrogenase<-?<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-PCAD*<-?<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-biphenyl_2,3-dioxygenase 314 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. CCGE1002 extradiol ring-cleavage dioxygenase class III protein subunit B [Burkholderia sp. CCGE1002].
WP_018434436.1 biphenyl_2,3-dioxygenase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->?->PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase-> 314 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. JPY251 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Burkholderia sp. JPY251].

#;Protocatachuate degradation pathway variant: vanillate degradation pathway with the Insert-containing clade, Classical LigB family PCAD domains.
#;Possible example of the observed interchangeability between the two clades of the family.

GAF48305.1 vanillate_O-demethylase_oxidoreductase->carbazole_dioxygenase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->?->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 326 bacteria>actinobacteria Rhodococcus wratislaviensis NBRC 100605 putative protocatechuate 4,5-dioxygenase beta chain [Rhodococcus wratislaviensis NBRC 100605].
WP_016828106.1 vanillate_O-demethylase_oxidoreductase->carbazole_dioxygenase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->?->?->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 320 bacteria>actinobacteria Streptomyces viridosporus 3-carboxyethylcatechol 2,3-dioxygenase [Streptomyces viridosporus].
WP_004993275.1 vanillate_O-demethylase_oxidoreductase->carbazole_dioxygenase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->?->?->PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 317 bacteria>actinobacteria Streptomyces ghanaensis ScmA [Streptomyces ghanaensis].
ABA54717.1 PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->vanillate_O-demethylase_oxidoreductase->2-keto-4-pentenoate_hydratase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase-> 317 bacteria>proteobacteria>betaproteobacteria Alcaligenes sp. O-1 ScmA [Alcaligenes sp. O-1].

#; versions with incomplete contexts (through genome assembly or other issues) or lacking enough context to make a reasonable functional prediction **includes EdoD

WP_018572738.1 PCAD*->Pyr_redox_2-> 307 bacteria>proteobacteria>gammaproteobacteria Acinetobacter bouvetii 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Acinetobacter bouvetii].
WP_005007176.1 PCAD*->Pyr_redox_2-> 320 bacteria>proteobacteria>gammaproteobacteria Acinetobacter bouvetii hypothetical protein [Acinetobacter bouvetii].
WP_004901645.1 2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->PCAD*-> 320 bacteria>proteobacteria>gammaproteobacteria Acinetobacter brisouii hypothetical protein [Acinetobacter brisouii].
WP_004752139.1 2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->PCAD*-> 320 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. ANC 3789 hypothetical protein [Acinetobacter sp. ANC 3789].
WP_004649929.1 <-Pyr_redox_2<-PCAD* 321 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. ANC 3994 hypothetical protein [Acinetobacter sp. ANC 3994].
YP_008736064.1 <-HTH_IclR+IclR||dehydrogenase->?->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->PCAD*-><-HTH_1+HTH_1+LysR_substrate 311 bacteria>actinobacteria Actinoplanes friuliensis DSM 7358 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Actinoplanes friuliensis DSM 7358].
WP_020509668.1 <-HTH_IclR+IclR||dehydrogenase->?->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->PCAD*-> 310 bacteria>actinobacteria Actinoplanes globisporus hypothetical protein [Actinoplanes globisporus].
WP_018699673.1 PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->aldehyde_dehydrogenase-> 314 bacteria>proteobacteria>alphaproteobacteria Amorphus coralli hypothetical protein [Amorphus coralli].
YP_003767859.1 <-HTH_IclR+IclR||dehydrogenase->?->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->PCAD*-> 309 bacteria>actinobacteria Amycolatopsis mediterranei U32 2,3-dihydroxyphenylpropionate 1,2-dioxygenase [Amycolatopsis mediterranei U32].
WP_017981717.1 luciferase-like_monooxygenase->PCAD*->?->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 317 bacteria>actinobacteria Amycolatopsis methanolica 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Amycolatopsis methanolica].
WP_006384206.1 <-PCAD* 321 bacteria>proteobacteria>betaproteobacteria Achromobacter xylosoxidans hypothetical protein [Achromobacter xylosoxidans].
YP_008925910.1 PCAD*-> 330 bacteria>proteobacteria>betaproteobacteria Achromobacter xylosoxidans NBRC 15126 = ATCC 27061 putative dioxygenase [Achromobacter xylosoxidans NBRC 15126 = ATCC 27061].
YP_008032975.1 PCAD*-> 330 bacteria>proteobacteria>betaproteobacteria Achromobacter xylosoxidans NH44784-1996 putative dioxygenase [Achromobacter xylosoxidans NH44784-1996].
WP_004648724.1 <-PCAD* 314 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. ANC 3994 hypothetical protein [Acinetobacter sp. ANC 3994].
WP_017983524.1 PCAD*-> 313 bacteria>actinobacteria Amycolatopsis methanolica 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Amycolatopsis methanolica].
WP_017987805.1 <-PCAD* 310 bacteria>actinobacteria Amycolatopsis methanolica hypothetical protein [Amycolatopsis methanolica].
WP_020418617.1 luciferase-like_monooxygenase->PCAD*->?->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 317 bacteria>actinobacteria Amycolatopsis sp. ATCC 39116 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Amycolatopsis sp. ATCC 39116].
YP_004491427.1 <-HTH_IclR+IclR<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD*<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-?||?->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 328 bacteria>actinobacteria Amycolicicoccus subflavus DQS3-9A1 OhpD protein [Amycolicicoccus subflavus DQS3-9A1].
WP_007271303.1 PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->?->dehydrogenase-> 313 bacteria>actinobacteria Arthrobacter gangotriensis extradiol ring-cleavage dioxygenase class III protein subunit B [Arthrobacter gangotriensis].
YP_933479.1 <-alcohol_dehydrogenase<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-PCAD*<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase 317 bacteria>proteobacteria>betaproteobacteria Azoarcus sp. BH72 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Azoarcus sp. BH72].
YP_002798695.1 PCAD*->?->?->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-><-HTH_IclR+IclR 312 bacteria>proteobacteria>gammaproteobacteria Azotobacter vinelandii DJ 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Azotobacter vinelandii DJ].
WP_007086582.1 PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 326 bacteria>firmicutes Bacillus bataviensis extradiol ring-cleavage dioxygenase class III protein subunit B [Bacillus bataviensis].
WP_008963718.1 <-PCAD* 148 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. STM 3809 2,3-dihydroxyphenylpropionate 1,2-dioxygenase (fragment) [Bradyrhizobium sp. STM 3809].
ETY84066.1 <-PCAD* 370 bacteria>proteobacteria>betaproteobacteria Burkholderia caribensis MBA4 3-carboxyethylcatechol 2,3-dioxygenase [Burkholderia caribensis MBA4].
YP_003607627.1 <-alcohol_dehydrogenase<-?<-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-PCAD*<-?<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase 314 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. CCGE1002 extradiol ring-cleavage dioxygenase class III protein subunit B [Burkholderia sp. CCGE1002].
WP_007182622.1 PCAD*->?->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->?->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase-> 316 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. Ch1-1 hypothetical protein [Burkholderia sp. Ch1-1].
WP_018434436.1 2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->?->PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase-> 314 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. JPY251 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Burkholderia sp. JPY251].
EGD06119.1 PCAD*-> 230 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. TJI49 3-(2,3-dihydroxyphenyl)propionate dioxygenase, partial [Burkholderia sp. TJI49].
EGD06287.1 PCAD*->?->?->2-keto-4-pentenoate_hydratase-> 303 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. TJI49 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Burkholderia sp. TJI49].
EXJ81538.1 PCAD*-> 342 eukaryota>fungi>ascomycota Capronia coronata CBS 617.96 2,3-dihydroxyphenylpropionate 1,2-dioxygenase [Capronia coronata CBS 617.96].
WP_017407132.1 PCAD*-> 100 bacteria>bacteroidetes Chryseobacterium taeanense hypothetical protein, partial [Chryseobacterium taeanense].
YP_007878421.1 <-PCAD* 93 bacteria>proteobacteria>betaproteobacteria Comamonas sp. 7D-2 BhbD'E' [Comamonas sp. 7D-2].
WP_018019217.1 HTH_IclR+IclR-><-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-PCAD* 304 bacteria>actinobacteria Corynebacterium ciconiae hypothetical protein [Corynebacterium ciconiae].
WP_003853386.1 PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-><-HTH_IclR+IclR||2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 311 bacteria>actinobacteria Corynebacterium diphtheriae 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Corynebacterium diphtheriae].
YP_005138991.1 PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-><-HTH_IclR+IclR||2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 311 bacteria>actinobacteria Corynebacterium diphtheriae HC03 2,3-dihydroxyphenyl ropionate 1,2-dioxygenase [Corynebacterium diphtheriae HC03].
WP_018296633.1 HTH_IclR+IclR-><-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-PCAD* 304 bacteria>actinobacteria Corynebacterium lubricantis hypothetical protein [Corynebacterium lubricantis].
WP_022897873.1 2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->PCAD*-> 313 bacteria>actinobacteria Corynebacterium-like bacterium B27 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Corynebacterium-like bacterium B27].
YP_004685606.1 alcohol_dehydrogenase->?->?->PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->dehydrogenase-> 313 bacteria>proteobacteria>betaproteobacteria Cupriavidus necator N-1 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase MhpB [Cupriavidus necator N-1].
YP_284572.1 PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->dehydrogenase->carbazole_dioxygenase-> 317 bacteria>proteobacteria>betaproteobacteria Dechloromonas aromatica RCB 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Dechloromonas aromatica RCB].
YP_284127.1 PCAD*->?->?->?->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase-> 312 bacteria>proteobacteria>betaproteobacteria Dechloromonas aromatica RCB 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Dechloromonas aromatica RCB].
WP_016453401.1 PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-><-HTH_1+HTH_1+LysR_substrate 91 bacteria>proteobacteria>betaproteobacteria Delftia acidovorans protocatechuate 4,5-dioxygenase, beta chain, partial [Delftia acidovorans].
WP_016446138.1 HTH_1+HTH_1+LysR_substrate-><-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD* 191 bacteria>proteobacteria>betaproteobacteria Delftia acidovorans protocatechuate 4,5-dioxygenase, beta chain [Delftia acidovorans].
WP_020244666.1 PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase-> 310 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3-(2,3-dihydroxyphenyl)propionate dioxygenase, partial [Escherichia coli].
WP_000543470.1 PCAD*-> 314 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Escherichia coli].
WP_020244692.1 PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase-> 313 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3-(2,3-dihydroxyphenyl)propionate dioxygenase, partial [Escherichia coli].
WP_000363043.1 PCAD*-> 80 bacteria>proteobacteria>gammaproteobacteria Escherichia coli hypothetical protein, partial [Escherichia coli].
WP_006542768.1 alcohol_dehydrogenase->PCAD*-> 315 bacteria>actinobacteria Frankia sp. EUN1f 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Frankia sp. EUN1f].
YP_004019197.1 PCAD*-><-?||?-><-?<-alcohol_dehydrogenase 312 bacteria>actinobacteria Frankia sp. EuI1c 3-carboxyethylcatechol 2,3-dioxygenase [Frankia sp. EuI1c].
WP_005199571.1 <-PCAD* 286 bacteria>actinobacteria Gordonia rubripertincta 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Gordonia rubripertincta].
EMP15107.1 2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->PCAD*-> 313 bacteria>actinobacteria Gordonia sp. NB4-1Y 2,3-dihydroxyphenylpropionate/2,3-dihydroxicinnamic acid 1,2-dioxygenase [Gordonia sp. NB4-1Y].
YP_004673996.1 <-PCAD* 336 bacteria>proteobacteria>alphaproteobacteria Hyphomicrobium sp. MC1 PydA [Hyphomicrobium sp. MC1].
WP_003788058.1 PCAD*-> 153 bacteria>proteobacteria>betaproteobacteria Kingella kingae protocatechuate 4,5-dioxygenase subunit beta [Kingella kingae].
WP_019390358.1 <-PCAD* 147 bacteria>proteobacteria>betaproteobacteria Kingella kingae hypothetical protein [Kingella kingae].
WP_004215150.1 PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 243 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3-(2,3-dihydroxyphenyl)propionate dioxygenase, partial [Klebsiella pneumoniae].
CDN00655.1 <-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD* 229 bacteria>proteobacteria>gammaproteobacteria Klebsiella sp. 01A030 2,3-dihydroxyphenylpropionate 1,2-dioxygenase (fragment) [Klebsiella sp. 01A030].
EWM11238.1 <-dehydrogenase||?-><-PCAD*<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-?<-dehydrogenase||HTH_IclR+IclR-> 309 bacteria>actinobacteria Kutzneria sp. 744 metapyrocatechase 1 [Kutzneria sp. 744].
WP_010324222.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-?<-?<-PCAD* 312 bacteria>proteobacteria>gammaproteobacteria Marinobacterium stanieri 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Marinobacterium stanieri].
WP_005114750.1 alcohol_dehydrogenase->PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-><-?<-acyl-CoA_synthase 310 bacteria>actinobacteria Mycobacterium abscessus 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium abscessus].
WP_016894999.1 alcohol_dehydrogenase->PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 316 bacteria>actinobacteria Mycobacterium abscessus 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium abscessus].
WP_023874094.1 <-PCAD* 251 bacteria>actinobacteria Mycobacterium avium 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium avium].
WP_023860723.1 <-PCAD* 280 bacteria>actinobacteria Mycobacterium avium 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium avium].
WP_023884587.1 <-3-ketosteroid-delta-1-dehydrogenase<-PCAD* 305 bacteria>actinobacteria Mycobacterium avium 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium avium].
ETB50588.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-Cyclase<-dehydrogenase<-luciferase-like_monooxygenase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD* 305 bacteria>actinobacteria Mycobacterium avium 10-5560 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium avium 10-5560].
YP_881844.1 CoA_transf_3-><-PCAD* 240 bacteria>actinobacteria Mycobacterium avium 104 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium avium 104].
YP_881167.1 <-alcohol_dehydrogenase<-aldehyde_dehydrogenase||?->?->?-><-PCAD* 297 bacteria>actinobacteria Mycobacterium avium 104 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium avium 104].
EUA26627.1 <-CoA_transf_3<-PCAD* 292 bacteria>actinobacteria Mycobacterium avium 2285 (S) catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Mycobacterium avium 2285 (S)].
ETZ43987.1 <-PCAD* 287 bacteria>actinobacteria Mycobacterium avium MAV_061107_1842 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Mycobacterium avium MAV_061107_1842].
WP_005632143.1 PCAD*-> 285 bacteria>actinobacteria Mycobacterium hassiacum 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium hassiacum].
ETZ37969.1 CoA_transf_3-><-PCAD* 285 bacteria>actinobacteria Mycobacterium intracellulare MIN_061107_1834 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Mycobacterium intracellulare MIN_061107_1834].
YP_005348638.1 PCAD*-><-?<-?<-?||aldehyde_dehydrogenase->alcohol_dehydrogenase-> 303 bacteria>actinobacteria Mycobacterium intracellulare MOTT-64 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium intracellulare MOTT-64].
YP_001072300.1 PCAD*-><-CoA_transf_3<-?<-?<-?||aldehyde_dehydrogenase-> 285 bacteria>actinobacteria Mycobacterium sp. JLS 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium sp. JLS].
YP_904542.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-Cyclase<-dehydrogenase<-luciferase-like_monooxygenase<-3-ketosteroid-delta-1-dehydrogenase<-PCAD* 276 bacteria>actinobacteria Mycobacterium ulcerans Agy99 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Mycobacterium ulcerans Agy99].
EUA51401.1 <-FldX<-?<-?<-?<-?||PCAD*-> 252 bacteria>actinobacteria Mycobacterium xenopi 3993 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Mycobacterium xenopi 3993].
WP_017934975.1 aldehyde_dehydrogenase->dehydrogenase-><-PCAD*<-dehydrogenase 270 bacteria>actinobacteria Nocardioides sp. Iso805N hypothetical protein [Nocardioides sp. Iso805N].
YP_496513.1 PCAD*-> 280 bacteria>proteobacteria>alphaproteobacteria Novosphingobium aromaticivorans DSM 12444 protocatechuate 4,5-dioxygenase subunit beta [Novosphingobium aromaticivorans DSM 12444].
WP_018075794.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD* 308 bacteria>proteobacteria>alphaproteobacteria Novosphingobium nitrogenifigens hypothetical protein [Novosphingobium nitrogenifigens].
WP_017138686.1 PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->MFS_transporter-> 315 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens hypothetical protein [Pseudomonas fluorescens].
AAX50134.1 <-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD* 348 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida CbzE2 [Pseudomonas putida].
WP_019437718.1 PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 314 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Pseudomonas putida].
YP_007232009.1 <-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD* 314 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida HB3267 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Pseudomonas putida HB3267].
EXF45015.1 PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 316 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. BAY1663 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Pseudomonas sp. BAY1663].
WP_009868003.1 PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 323 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. Chol1 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Pseudomonas sp. Chol1].
AFZ92913.1 PCAD*-> 191 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GBS.5 2-aminobiphenyl-2,3-diol 1,2-dioxygenase catalytic subunit, partial [Pseudomonas sp. GBS.5].
WP_007928924.1 PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 314 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM17 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Pseudomonas sp. GM17].
WP_008003140.1 <-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD* 314 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM49 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Pseudomonas sp. GM49].
WP_008047644.1 <-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-PCAD* 314 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM74 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Pseudomonas sp. GM74].
WP_009619871.1 PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 315 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. M1 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Pseudomonas sp. M1].
YP_008766073.1 PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 314 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. VLB120 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Pseudomonas sp. VLB120].
YP_004330345.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-?<-?<-PCAD*<-?<-dehydrogenase 322 bacteria>actinobacteria Pseudonocardia dioxanivorans CB1190 3-carboxyethylcatechol 2,3-dioxygenase [Pseudonocardia dioxanivorans CB1190].
YP_004336003.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-?<-PCAD*<-luciferase-like_monooxygenase 317 bacteria>actinobacteria Pseudonocardia dioxanivorans CB1190 3-carboxyethylcatechol 2,3-dioxygenase [Pseudonocardia dioxanivorans CB1190].
WP_017524424.1 GntR_transcriptional_regulator-><-?<-PCAD* 331 bacteria>proteobacteria>betaproteobacteria Pusillimonas noertemannii hypothetical protein [Pusillimonas noertemannii].
YP_008600665.1 alcohol_dehydrogenase->?->?->PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 313 bacteria>proteobacteria>betaproteobacteria Ralstonia pickettii DTP0602 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Ralstonia pickettii DTP0602].
AAW28146.1 PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 338 bacteria>proteobacteria>alphaproteobacteria Rhizobium sp. TAL1145 PydA [Rhizobium sp. TAL1145].
YP_004008188.1 <-PCAD*<-HTH_IclR+IclR 310 bacteria>actinobacteria Rhodococcus equi 103S catechol 2,3-dioxygenase [Rhodococcus equi 103S].
WP_019749610.1 <-aldehyde_dehydrogenase<-?<-PCAD*<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase 313 bacteria>actinobacteria Rhodococcus erythropolis hypothetical protein [Rhodococcus erythropolis].
WP_007298138.1 <-PCAD* 320 bacteria>actinobacteria Rhodococcus imtechensis 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Rhodococcus imtechensis].
WP_005253603.1 PCAD*-> 320 bacteria>actinobacteria Rhodococcus opacus 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Rhodococcus opacus].
WP_005245187.1 <-aldehyde_dehydrogenase<-PCAD*<-?<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-?<-HTH_1+HTH_1+LysR_substrate 300 bacteria>actinobacteria Rhodococcus opacus hypothetical protein [Rhodococcus opacus].
YP_002777139.1 PCAD*-> 320 bacteria>actinobacteria Rhodococcus opacus B4 extradiol dioxygenase NimB [Rhodococcus opacus B4].
WP_007732525.1 2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->PCAD*->?->aldehyde_dehydrogenase-> 313 bacteria>actinobacteria Rhodococcus qingshengii 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Rhodococcus qingshengii].
BAD10908.1 PCAD*-> 290 bacteria>actinobacteria Rhodococcus rhodochrous 2, 3-dihydroxybiphenyl 1, 2-dioxygenase [Rhodococcus rhodochrous].
WP_017681833.1 <-PCAD* 331 bacteria>actinobacteria Rhodococcus ruber 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Rhodococcus ruber].
CAA06875.1 PCAD*-> 320 bacteria>actinobacteria Rhodococcus sp. I1 extradiol dioxygenase [Rhodococcus sp. I1].
WP_009476600.1 PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase-><-?<-?<-dehydrogenase 315 bacteria>actinobacteria Rhodococcus sp. JVH1 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Rhodococcus sp. JVH1].
AEK77425.1 PCAD*-> 290 bacteria>actinobacteria Rhodococcus sp. R04 extradiol dioxygenase [Rhodococcus sp. R04].
WP_005569109.1 PCAD*-> 331 bacteria>actinobacteria Rhodococcus wratislaviensis 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Rhodococcus wratislaviensis].
WP_020501060.1 dehydrogenase->?->?->?-><-?||PCAD*-> 310 bacteria>actinobacteria Sciscionella marina hypothetical protein [Sciscionella marina].
WP_021226976.1 <-PCAD*<-?<-Rieske 330 bacteria>proteobacteria>alphaproteobacteria Sphingobium lactosutens hypothetical protein [Sphingobium lactosutens].
WP_022690595.1 <-4-carboxy-2-hydroxymuconate-6-semialdehyde_dehydrogenase<-PCAD* 141 bacteria>proteobacteria>alphaproteobacteria Sphingomonas-like bacterium B12 protocatechuate 3,4-dioxygenase subunit beta, partial [Sphingomonas-like bacterium B12].
WP_010360538.1 alcohol_dehydrogenase->PCAD*->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 312 bacteria>actinobacteria Streptomyces acidiscabies 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Streptomyces acidiscabies].
WP_009308802.1 <-2-keto-4-pentenoate_hydratase<-PCAD*<-alcohol_dehydrogenase 312 bacteria>actinobacteria Streptomyces ipomoeae catalytic LigB subunit of aromatic ring-opening dioxygenase [Streptomyces ipomoeae].
WP_019063931.1 <-HTH_IclR+IclR||dehydrogenase->?->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->PCAD*-> 311 bacteria>actinobacteria Streptomyces prunicolor hypothetical protein [Streptomyces prunicolor].
YP_003485999.1 <-4-hydroxy-2-oxovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-keto-4-pentenoate_hydratase<-PCAD*<-alcohol_dehydrogenase<-?<-acyl-CoA_synthase<-dehydrogenase<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase 312 bacteria>actinobacteria Streptomyces scabiei 87.22 2,3-dihydroxyphenylpropionate 1,2-dioxygenase [Streptomyces scabiei 87.22].
WP_019069503.1 <-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-?<-PCAD*<-2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase<-?<-dehydrogenase||HTH_IclR+IclR-> 311 bacteria>actinobacteria Streptomyces sp. R1-NS-10 hypothetical protein [Streptomyces sp. R1-NS-10].
WP_019546629.1 <-PCAD* 294 bacteria>actinobacteria Streptomyces sulphureus hypothetical protein [Streptomyces sulphureus].
YP_001415840.1 PCAD*->?->?->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase-> 313 bacteria>proteobacteria>alphaproteobacteria Xanthobacter autotrophicus Py2 3-(2,3-dihydroxyphenyl)propionate dioxygenase [Xanthobacter autotrophicus Py2].
YP_202373.1 <-PCAD* 298 bacteria>proteobacteria>gammaproteobacteria Xanthomonas oryzae pv. oryzae KACC 10331 protocatechuate 4,5-dioxygenase subunit beta [Xanthomonas oryzae pv. oryzae KACC 10331].
AFH77969.1 PCAD*-> 275 bacteria bacterium enrichment culture clone pahAd3 ring-hydroxylating dioxygenase small subunit [bacterium enrichment culture clone pahAd3].
EUA57418.1 2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->3-(3-hydroxyphenyl)propionate_hydroxylase+PCAD*->3-ketosteroid-delta-1-dehydrogenase->luciferase-like_monooxygenase->dehydrogenase->Cyclase->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase-> 862 bacteria>actinobacteria Mycobacterium intracellulare 1956 3-(3-hydroxy-phenyl)propionate/3-hydroxycinnamic acid hydroxylase domain protein [Mycobacterium intracellulare 1956].
WP_001529753.1 <-HTH_IclR+IclR||3-(3-hydroxyphenyl)propionate_hydroxylase+PCAD*->2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->2-keto-4-pentenoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-oxovalerate_aldolase-> 811 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3-(3-hydroxy-phenyl)propionate/3-hydroxycinnamic acid hydroxylase [Escherichia coli].
ACC85684.1 2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->PCAD*-> 290 bacteria>actinobacteria Rhodococcus sp. HA01 extradiol dioxygenase [Rhodococcus sp. HA01].
BAC75996.1 2-hydroxy-6-ketonona-2,4-dienedoic_acid_hydrolase->PCAD*-> 298 bacteria>actinobacteria Terrabacter sp. DBF63 extradiol dioxygenase large subunit [Terrabacter sp. DBF63].

D. HpcB/HpaD-like family 1

#;While most members of the experimentally well-characterized HpcB/HpaD-like family are found in largely similar contexts, one variant is outlined below.

#;Permease-associating PCAD domains of the HpcB/HpaD-like family.

CDL30192.1 <-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-?<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-?||HTH-> 350 bacteria>proteobacteria>gammaproteobacteria Escherichia coli ISC7 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli ISC7].
YP_004354043.1 HTH-><-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-4-hydroxyphenylacetate_permease<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||4-hydroxyphenylacetate-3-hydroxylase+HTH->HTH-> 318 bacteria>proteobacteria>gammaproteobacteria Pseudomonas brassicacearum subsp. brassicacearum NFM421 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas brassicacearum subsp. brassicacearum NFM421].
YP_008112934.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-4-hydroxyphenylacetate_permease<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||4-hydroxyphenylacetate-3-hydroxylase+HTH->HTH-> 307 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida NBRC 14164 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas putida NBRC 14164].
YP_001669726.1 <-HTH<-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 307 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida GB-1 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas putida GB-1].
WP_019096822.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 307 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas putida].
WP_007158764.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-><-HTH 307 bacteria>proteobacteria>gammaproteobacteria Pseudomonas psychrotolerans 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas psychrotolerans].
WP_003124041.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-4-hydroxyphenylacetate_permease<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||4-hydroxyphenylacetate-3-hydroxylase+HTH-> 307 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas aeruginosa].
WP_003159299.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 307 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas aeruginosa].
WP_023085921.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-4-hydroxyphenylacetate_permease<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||4-hydroxyphenylacetate-3-hydroxylase+HTH-> 307 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas aeruginosa].
WP_009621676.1 <-DUF336<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-4-hydroxyphenylacetate_permease<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 307 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. M1 homoprotocatechuate 2,3-dioxygenase [Pseudomonas sp. M1].
WP_003118194.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-4-hydroxyphenylacetate_permease<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||4-hydroxyphenylacetate-3-hydroxylase+HTH-> 307 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas aeruginosa].
WP_023094513.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-4-hydroxyphenylacetate_permease<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||4-hydroxyphenylacetate-3-hydroxylase+HTH-> 307 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas aeruginosa].
YP_007657215.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-4-hydroxyphenylacetate_permease<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 307 bacteria>proteobacteria>gammaproteobacteria Pseudomonas denitrificans ATCC 13867 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas denitrificans ATCC 13867].
WP_003121926.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-4-hydroxyphenylacetate_permease<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||4-hydroxyphenylacetate-3-hydroxylase+HTH-> 307 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas aeruginosa].
WP_021221082.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-> 307 bacteria>proteobacteria>gammaproteobacteria Pseudomonas alcaligenes 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas alcaligenes].
YP_001346354.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-4-hydroxyphenylacetate_permease<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||4-hydroxyphenylacetate-3-hydroxylase+HTH-> 307 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa PA7 homoprotocatechuate 2,3-dioxygenase [Pseudomonas aeruginosa PA7].
YP_008979851.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-4-hydroxyphenylacetate_permease<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||4-hydroxyphenylacetate-3-hydroxylase+HTH-> 307 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa SCV20265 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas aeruginosa SCV20265].
WP_017641369.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-><-HTH 307 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. 313 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas sp. 313].
CDL82914.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease-> 305 bacteria>proteobacteria>gammaproteobacteria Xenorhabdus szentirmaii DSM 16338 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Xenorhabdus szentirmaii DSM 16338].
YP_003466802.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease-> 296 bacteria>proteobacteria>gammaproteobacteria Xenorhabdus bovienii SS-2004 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Xenorhabdus bovienii SS-2004].
YP_006215850.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease-> 293 bacteria>proteobacteria>gammaproteobacteria Providencia stuartii MRSN 2154 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Providencia stuartii MRSN 2154].
CDL80480.1 <-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||?->HTH-> 291 bacteria>proteobacteria>gammaproteobacteria Xenorhabdus cabanillasii JM26 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Xenorhabdus cabanillasii JM26].
YP_004950416.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||?->HTH-> 290 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae EcWSU1 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter cloacae EcWSU1].
WP_006810242.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 288 bacteria>proteobacteria>gammaproteobacteria Enterobacter hormaechei 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter hormaechei].
WP_023615755.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-?<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 288 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. MR1 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter sp. MR1].
WP_020480536.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 288 bacteria>proteobacteria>gammaproteobacteria Enterobacter hormaechei 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter hormaechei].
AHG21075.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Serratia fonticola RB-25 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Serratia fonticola RB-25].
WP_009394233.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-><-HTH 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas putida].
WP_021808004.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Serratia fonticola 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Serratia fonticola].
YP_007343113.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Serratia marcescens FGI94 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Serratia marcescens FGI94].
YP_007404410.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Serratia marcescens WW4 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Serratia marcescens WW4].
YP_260478.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas protegens Pf-5 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas protegens Pf-5].
WP_004128612.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Klebsiella oxytoca 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Klebsiella oxytoca].
ETK13556.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-><-?||PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-><-HTH 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. FH4 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas sp. FH4].
WP_021179190.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Serratia fonticola 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Serratia fonticola].
YP_008000677.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas protegens CHA0 3,4-dihydroxyphenylacetate 2,3-dioxygenase HpcB [Pseudomonas protegens CHA0].
YP_007389466.1 <-HTH<-?||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Enterobacter aerogenes EA1509E 3,4-dihydroxyphenylacetate 2,3-dioxygenase (EC 1.13.11.15) [Enterobacter aerogenes EA1509E].
YP_004592264.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Enterobacter aerogenes KCTC 2190 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter aerogenes KCTC 2190].
YP_001606148.1 <-HpaB_4-hydroxyphenylacetate_3-monooxygenase<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase||HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Yersinia pestis Angola 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Yersinia pestis Angola].
WP_019366240.1 HTH-><-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-4-hydroxyphenylacetate_permease<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||4-hydroxyphenylacetate-3-hydroxylase+HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas luteola 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas luteola].
NP_669850.1 <-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase||?-><-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase||HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Yersinia pestis KIM10+ 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Yersinia pestis KIM10+].
YP_002872843.1 <-HTH<-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-><-HTH 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens SBW25 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas fluorescens SBW25].
YP_005207950.1 HTH-><-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-4-hydroxyphenylacetate_permease<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||4-hydroxyphenylacetate-3-hydroxylase+HTH->HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens F113 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas fluorescens F113].
WP_003182190.1 <-HTH<-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-><-HTH 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas fluorescens].
WP_022639087.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. CMAA1215 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas sp. CMAA1215].
WP_019095469.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas fluorescens].
WP_016978423.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase-><-HTH 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas fluorescens].
WP_017528300.1 HTH-><-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-4-hydroxyphenylacetate_permease<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||4-hydroxyphenylacetate-3-hydroxylase+HTH->HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas fluorescens].
WP_003192392.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-><-HTH 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas fluorescens].
WP_003173220.1 HTH-><-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-4-hydroxyphenylacetate_permease<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||4-hydroxyphenylacetate-3-hydroxylase+HTH->HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas fluorescens].
WP_016702468.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-4-hydroxyphenylacetate_permease<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||4-hydroxyphenylacetate-3-hydroxylase+HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas chlororaphis 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas chlororaphis].
WP_004955638.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Serratia odorifera 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Serratia odorifera].
WP_009049317.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas chlororaphis 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas chlororaphis].
WP_023965733.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas chlororaphis 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas chlororaphis].
WP_009044198.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas chlororaphis 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas chlororaphis].
AHL33915.1 HTH-><-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-4-hydroxyphenylacetate_permease<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||4-hydroxyphenylacetate-3-hydroxylase+HTH->HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas brassicacearum 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas brassicacearum].
AHL34800.1 PCAD*->4-hydroxyphenylacetate_permease-> 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas brassicacearum 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas brassicacearum].
WP_018613311.1 <-HTH<-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-><-HTH 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. CFII68 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas sp. CFII68].
WP_020294632.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. CF161 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas sp. CF161].
WP_004133172.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->?-><-?||HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Klebsiella oxytoca 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Klebsiella oxytoca].
WP_007895755.1 <-HTH<-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-><-HTH 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM102 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas sp. GM102].
WP_004178507.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Enterobacteriaceae MULTISPECIES: 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacteriaceae].
WP_008814415.1 <-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Enterobacteriaceae bacterium 9_2_54FAA 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacteriaceae bacterium 9_2_54FAA].
WP_010799026.1 HTH-><-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-4-hydroxyphenylacetate_permease<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||4-hydroxyphenylacetate-3-hydroxylase+HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. HPB0071 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas sp. HPB0071].
WP_010221847.1 HTH-><-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-4-hydroxyphenylacetate_permease<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||4-hydroxyphenylacetate-3-hydroxylase+HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. HYS 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas sp. HYS].
WP_010175439.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-><-HTH 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. PAMC 25886 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas sp. PAMC 25886].
WP_017478949.1 HTH-><-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-4-hydroxyphenylacetate_permease<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||4-hydroxyphenylacetate-3-hydroxylase+HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. PAMC 26793 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas sp. PAMC 26793].
WP_004108548.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Klebsiella oxytoca 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Klebsiella oxytoca].
WP_018927921.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-> 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas MULTISPECIES: 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas].
WP_010209257.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-><-HTH 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas MULTISPECIES: 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas].
WP_004110330.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Klebsiella oxytoca 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Klebsiella oxytoca].
WP_003209884.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-><-HTH 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas MULTISPECIES: 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas].
YP_008932987.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-><-HTH 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. TKP 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas sp. TKP].
WP_005789538.1 4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-><-HTH 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas synxantha 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas synxantha].
YP_007875340.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Raoultella ornithinolytica B6 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Raoultella ornithinolytica B6].
YP_070167.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->HpaB_4-hydroxyphenylacetate_3-monooxygenase-> 285 bacteria>proteobacteria>gammaproteobacteria Yersinia pseudotuberculosis IP 32953 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Yersinia pseudotuberculosis IP 32953].
YP_005017974.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Klebsiella oxytoca KCTC 1686 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Klebsiella oxytoca KCTC 1686].
WP_021313600.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Klebsiella pneumoniae].
WP_004146088.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->?->4-hydroxyphenylacetate_permease-> 285 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Klebsiella pneumoniae].
WP_004211345.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Klebsiella pneumoniae].
WP_017734531.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-><-HTH 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. CBZ-4 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas sp. CBZ-4].
YP_006320969.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Shimwellia blattae DSM 4481 = NBRC 105725 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Shimwellia blattae DSM 4481 = NBRC 105725].
WP_020301327.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-><-HTH 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. CF150 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas sp. CF150].
YP_001721188.1 <-HpaB_4-hydroxyphenylacetate_3-monooxygenase<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Yersinia pseudotuberculosis YPIII 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Yersinia pseudotuberculosis YPIII].
YP_001476862.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Serratia proteamaculans 568 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Serratia proteamaculans 568].
WP_017891527.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Serratia sp. S4 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Serratia sp. S4].
WP_017899123.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Klebsiella pneumoniae].
EUB41450.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Klebsiella sp. AS10 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Klebsiella sp. AS10].
YP_002917651.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||?->HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae subsp. pneumoniae NTUH-K2044 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Klebsiella pneumoniae subsp. pneumoniae NTUH-K2044].
YP_001338399.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae subsp. pneumoniae MGH 78578 4-hydroxyphenylacetate catabolism [Klebsiella pneumoniae subsp. pneumoniae MGH 78578].
EOY84490.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae UHKPC81 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Klebsiella pneumoniae UHKPC81].
YP_005952900.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae KCTC 2242 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Klebsiella pneumoniae KCTC 2242].
WP_023288204.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Klebsiella pneumoniae].
YP_006324856.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-><-HTH 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fluorescens A506 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas fluorescens A506].
YP_691660.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->?-><-4-hydroxyphenylacetate_permease 284 bacteria>proteobacteria>gammaproteobacteria Shigella flexneri 5 str. 8401 homoprotocatechuate dyoxygenase [Shigella flexneri 5 str. 8401].
NP_455599.1 <-HpaB_4-hydroxyphenylacetate_3-monooxygenase<-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica subsp. enterica serovar Typhi str. CT18 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Salmonella enterica subsp. enterica serovar Typhi str. CT18].
YP_003237478.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->?-><-4-hydroxyphenylacetate_permease 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli O111:H- str. 11128 homoprotocatechuate dyoxygenase [Escherichia coli O111:H- str. 11128].
WP_001722161.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->?-><-4-hydroxyphenylacetate_permease 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_001576217.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-?||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_021554062.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->?-><-4-hydroxyphenylacetate_permease 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_001740949.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-?||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_001412327.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-?||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_000359184.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-?||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_000516970.1 <-HTH||?->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_000516971.1 4-hydroxyphenylacetate_permease-><-?<-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
YP_002638189.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->HpaB_4-hydroxyphenylacetate_3-monooxygenase-> 283 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica subsp. enterica serovar Paratyphi C strain RKS4594 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Salmonella enterica subsp. enterica serovar Paratyphi C strain RKS4594].
WP_000516982.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->?-><-4-hydroxyphenylacetate_permease 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_000516984.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_000516985.1 4-hydroxyphenylacetate_permease-><-?<-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_001719446.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-?||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
YP_008669575.1 <-HpaB_4-hydroxyphenylacetate_3-monooxygenase<-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica subsp. enterica serovar Typhimurium str. DT104 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Salmonella enterica subsp. enterica serovar Typhimurium str. DT104].
WP_006816970.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Yokenella regensburgei 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Yokenella regensburgei].
WP_000516989.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_000516992.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-?||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_000516994.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->?-><-4-hydroxyphenylacetate_permease 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
YP_002040358.1 <-HpaB_4-hydroxyphenylacetate_3-monooxygenase<-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica subsp. enterica serovar Newport str. SL254 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Salmonella enterica subsp. enterica serovar Newport str. SL254].
YP_008260297.1 <-HpaB_4-hydroxyphenylacetate_3-monooxygenase<-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica subsp. enterica serovar Cubana str. CFSAN002050 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Salmonella enterica subsp. enterica serovar Cubana str. CFSAN002050].
WP_000516998.1 <-HpaB_4-hydroxyphenylacetate_3-monooxygenase<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->?-><-4-hydroxyphenylacetate_permease 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_000517002.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-?||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
NP_460076.1 <-HpaB_4-hydroxyphenylacetate_3-monooxygenase<-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica subsp. enterica serovar Typhimurium str. LT2 4-hydroxyphenylacetate catabolism [Salmonella enterica subsp. enterica serovar Typhimurium str. LT2].
WP_001717226.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-?||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_001455742.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-?||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_001456897.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-?||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_001458556.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-?||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_001506574.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-?||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_001697505.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->?-><-4-hydroxyphenylacetate_permease 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_003916506.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->?-><-4-hydroxyphenylacetate_permease 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_001600953.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->?-><-4-hydroxyphenylacetate_permease 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_001601402.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->?-><-4-hydroxyphenylacetate_permease 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_001615515.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->?-><-4-hydroxyphenylacetate_permease 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_001630806.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->?-><-4-hydroxyphenylacetate_permease 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_001672361.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->?-><-4-hydroxyphenylacetate_permease 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
YP_216040.1 <-HpaB_4-hydroxyphenylacetate_3-monooxygenase<-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica subsp. enterica serovar Choleraesuis str. SC-B67 4-hydroxyphenylacetate catabolism [Salmonella enterica subsp. enterica serovar Choleraesuis str. SC-B67].
WP_001684537.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-?||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_001686062.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-?||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_001689104.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-?||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
YP_007342010.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacteriaceae bacterium strain FGI 57 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacteriaceae bacterium strain FGI 57].
EUM53316.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. MGH 33 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter sp. MGH 33].
WP_023334393.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. MGH 24 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter sp. MGH 24].
EUM48197.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. MGH 15 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter sp. MGH 15].
WP_022650350.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. MGH 14 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter sp. MGH 14].
EWG68104.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. DC3 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter sp. DC3].
EWG68524.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. DC1 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter sp. DC1].
EUM08010.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. BIDMC 29 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter sp. BIDMC 29].
EUM21443.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter sp. BIDMC 27 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter sp. BIDMC 27].
WP_010427190.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter mori 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter mori].
YP_003943323.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter lignolyticus SCF1 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter lignolyticus SCF1].
YP_006885317.1 <-HpaB_4-hydroxyphenylacetate_3-monooxygenase<-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->?->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica subsp. enterica serovar Weltevreden str. 2007-60-3289-1 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Salmonella enterica subsp. enterica serovar Weltevreden str. 2007-60-3289-1].
YP_006577138.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae subsp. cloacae ENHKU01 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter cloacae subsp. cloacae ENHKU01].
YP_003611269.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae subsp. cloacae ATCC 13047 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter cloacae subsp. cloacae ATCC 13047].
WP_022646958.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae complex MULTISPECIES: 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter cloacae complex].
WP_003856598.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae complex MULTISPECIES: 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter cloacae complex].
EUL34183.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae UCI 50 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter cloacae UCI 50].
EUL42317.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae UCI 49 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter cloacae UCI 49].
EUL90903.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae UCI 23 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter cloacae UCI 23].
EUM25452.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae BIDMC 8 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter cloacae BIDMC 8].
WP_023299259.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter cloacae].
WP_023303045.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter cloacae].
WP_023295877.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter cloacae].
WP_017383849.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter cloacae].
WP_023310281.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter cloacae].
WP_006174108.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter cancerogenus 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter cancerogenus].
YP_004827071.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter asburiae LF7a 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter asburiae LF7a].
WP_008502109.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Enterobacter MULTISPECIES: 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter].
WP_000516986.1 <-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-?<-?<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-?||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Shigella boydii 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Shigella boydii].
YP_410651.1 <-HpaB_4-hydroxyphenylacetate_3-monooxygenase<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Shigella boydii Sb227 homoprotocatechuate dyoxygenase [Shigella boydii Sb227].
WP_000516991.1 4-hydroxyphenylacetate_permease-><-?<-HTH||?->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->4-hydroxyphenylacetate_permease-> 283 bacteria>proteobacteria>gammaproteobacteria Shigella dysenteriae 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Shigella dysenteriae].
WP_000516993.1 <-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-?||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Shigella flexneri 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Shigella flexneri].
WP_000516997.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->?-><-4-hydroxyphenylacetate_permease 283 bacteria>proteobacteria>gammaproteobacteria Shigella flexneri 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Shigella flexneri].
NP_710091.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->?-><-4-hydroxyphenylacetate_permease 283 bacteria>proteobacteria>gammaproteobacteria Shigella flexneri 2a str. 301 homoprotocatechuate dyoxygenase [Shigella flexneri 2a str. 301].
WP_000516969.1 <-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-?||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Shigella sonnei 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Shigella sonnei].
YP_313207.1 <-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Shigella sonnei Ss046 homoprotocatechuate dyoxygenase [Shigella sonnei Ss046].
WP_010847902.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease-> 283 bacteria>proteobacteria>gammaproteobacteria Xenorhabdus nematophila 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Xenorhabdus nematophila].
YP_003711113.1 <-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Xenorhabdus nematophila ATCC 19061 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Xenorhabdus nematophila ATCC 19061].
YP_008321639.1 <-HpaB_4-hydroxyphenylacetate_3-monooxygenase<-HTH<-?||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Salmonella bongori N268-08 34-dihydroxyphenylacetate 23-dioxygenase [Salmonella bongori N268-08].
YP_004729832.1 <-HpaB_4-hydroxyphenylacetate_3-monooxygenase<-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Salmonella bongori NCTC 12419 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Salmonella bongori NCTC 12419].
WP_000516974.1 <-HpaB_4-hydroxyphenylacetate_3-monooxygenase<-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Salmonella enterica].
WP_000516980.1 <-HpaB_4-hydroxyphenylacetate_3-monooxygenase<-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Salmonella enterica].
WP_006892111.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->HpaB_4-hydroxyphenylacetate_3-monooxygenase-> 283 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Salmonella enterica].
WP_000516975.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->HpaB_4-hydroxyphenylacetate_3-monooxygenase-> 283 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Salmonella enterica].
WP_023179403.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->HpaB_4-hydroxyphenylacetate_3-monooxygenase-> 283 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Salmonella enterica].
WP_023262247.1 4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Salmonella enterica].
WP_001612286.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->?-><-4-hydroxyphenylacetate_permease 283 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_023183439.1 <-HpaB_4-hydroxyphenylacetate_3-monooxygenase<-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Salmonella enterica].
WP_023203516.1 <-HpaB_4-hydroxyphenylacetate_3-monooxygenase<-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Salmonella enterica].
WP_023248722.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-?<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->HpaB_4-hydroxyphenylacetate_3-monooxygenase-> 283 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Salmonella enterica].
WP_000516977.1 4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_permease->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 283 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Salmonella enterica].
YP_007847665.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase 268 bacteria>proteobacteria>gammaproteobacteria Enterobacter cloacae subsp. cloacae NCTC 9394 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacter cloacae subsp. cloacae NCTC 9394].
WP_000516988.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-?||HTH-> 264 bacteria>proteobacteria>gammaproteobacteria Shigella dysenteriae 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Shigella dysenteriae].
WP_015649619.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->4-hydroxyphenylacetate_permease->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 255 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas aeruginosa].
WP_001587762.1 <-HpaB_4-hydroxyphenylacetate_3-monooxygenase<-?<-4-hydroxyphenylacetate-3-hydroxylase+HTH<-4-hydroxyphenylacetate_permease<-?<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->?-><-4-hydroxyphenylacetate_permease 215 bacteria>proteobacteria>gammaproteobacteria Escherichia coli 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Escherichia coli].
WP_004095494.1 <-4-hydroxyphenylacetate_permease<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*||?-><-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 198 bacteria>proteobacteria>gammaproteobacteria Hafnia alvei 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Hafnia alvei].

#;Neighborhoods lacking the permease association, potentially involved in internal tyrosine degradation to succinate.

NP_934381.1 4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->5-carboxymethyl-2-hydroxymuconate_isomerase->?->PCAD*->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-><-4-hydroxyphenylacetate-3-hydroxylase+HTH 343 bacteria>proteobacteria>gammaproteobacteria Vibrio vulnificus YJ016 hypothetical protein VV1588 [Vibrio vulnificus YJ016].
YP_001342012.1 <-PCAD*<-?<-?<-?<-5-carboxymethyl-2-hydroxymuconate_isomerase<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase 309 bacteria>proteobacteria>gammaproteobacteria Marinomonas sp. MWYL1 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Marinomonas sp. MWYL1].
WP_020680014.1 <-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-HTH<-5-carboxymethyl-2-hydroxymuconate_isomerase||HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 308 bacteria>proteobacteria>gammaproteobacteria Marinobacterium rhizophilum 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Marinobacterium rhizophilum].
WP_008939189.1 4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->4-hydroxyphenylacetate-3-hydroxylase+HTH->HTH->?->PCAD*-> 308 bacteria>proteobacteria>gammaproteobacteria Marinobacter santoriniensis 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Marinobacter santoriniensis].
WP_019429207.1 HTH->4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 308 bacteria>proteobacteria>betaproteobacteria Limnohabitans sp. Rim47 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Limnohabitans sp. Rim47].
WP_019426837.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-HTH 308 bacteria>proteobacteria>betaproteobacteria Limnohabitans sp. Rim28 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Limnohabitans sp. Rim28].
WP_009519325.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-HTH 308 bacteria>proteobacteria>betaproteobacteria Hydrogenophaga sp. PBC 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Hydrogenophaga sp. PBC].
WP_009548783.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase-> 308 bacteria>proteobacteria>betaproteobacteria Burkholderiales bacterium JOSHI_001 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderiales bacterium JOSHI_001].
AHG63834.1 <-HTH<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-?<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-?<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase 308 bacteria>proteobacteria>betaproteobacteria Advenella mimigardefordensis DPN7 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Advenella mimigardefordensis DPN7].
YP_005377813.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||4-hydroxyphenylacetate-3-hydroxylase+HTH-> 307 bacteria>proteobacteria>gammaproteobacteria Frateuria aurantia DSM 6220 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Frateuria aurantia DSM 6220].
YP_008101969.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||4-hydroxyphenylacetate-3-hydroxylase+HTH-> 307 bacteria>proteobacteria>gammaproteobacteria Pseudomonas resinovorans NBRC 106553 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas resinovorans NBRC 106553].
WP_004420728.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||4-hydroxyphenylacetate-3-hydroxylase+HTH-> 307 bacteria>proteobacteria>gammaproteobacteria Pseudomonas pseudoalcaligenes 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas pseudoalcaligenes].
WP_020423937.1 <-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 307 bacteria>proteobacteria>betaproteobacteria Cupriavidus sp. WS 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Cupriavidus sp. WS].
WP_019573552.1 5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->?->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase-> 307 bacteria>proteobacteria>betaproteobacteria Curvibacter lanceolatus 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Curvibacter lanceolatus].
WP_017904549.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-?<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase 307 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fuscovaginae 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas fuscovaginae].
WP_019937116.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase 307 bacteria>proteobacteria>betaproteobacteria Bordetella sp. FB-8 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Bordetella sp. FB-8].
YP_608654.1 <-HTH<-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 307 bacteria>proteobacteria>gammaproteobacteria Pseudomonas entomophila L48 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas entomophila L48].
WP_007853666.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 306 bacteria>proteobacteria>betaproteobacteria Acidovorax sp. CF316 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Acidovorax sp. CF316].
WP_017936891.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH<-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->DUF336-> 304 bacteria>proteobacteria>gammaproteobacteria Pseudomonas thermotolerans 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas thermotolerans].
WP_006657318.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-?<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 302 bacteria>proteobacteria>gammaproteobacteria Providencia alcalifaciens 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Providencia alcalifaciens].
EUD10539.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->?->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 302 bacteria>proteobacteria>gammaproteobacteria Providencia alcalifaciens 205/92 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Providencia alcalifaciens 205/92].
WP_018681469.1 <-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-?||?-><-?<-?||PCAD*->?->?->?->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-> 296 bacteria>actinobacteria Actinokineospora enzanensis hypothetical protein [Actinokineospora enzanensis].
WP_008913420.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-?<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 293 bacteria>proteobacteria>gammaproteobacteria Providencia burhodogranariea 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Providencia burhodogranariea].
WP_017371572.1 4-hydroxyphenylacetate-3-hydroxylase+HTH->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 293 bacteria>proteobacteria>gammaproteobacteria Enterobacteriaceae bacterium LSJC7 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Enterobacteriaceae bacterium LSJC7].
WP_004905296.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->?->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 293 bacteria>proteobacteria>gammaproteobacteria Providencia rettgeri 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Providencia rettgeri].
WP_004914293.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->?->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 293 bacteria>proteobacteria>gammaproteobacteria Providencia rettgeri 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Providencia rettgeri].
WP_006815707.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase-><-?||?->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase-> 293 bacteria>proteobacteria>gammaproteobacteria Providencia rustigianii 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Providencia rustigianii].
WP_008916686.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->?->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 293 bacteria>proteobacteria>gammaproteobacteria Providencia sneebia 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Providencia sneebia].
WP_021324263.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->?->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 292 bacteria>proteobacteria>gammaproteobacteria Photorhabdus temperata 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Photorhabdus temperata].
YP_003039767.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-?<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase 292 bacteria>proteobacteria>gammaproteobacteria Photorhabdus asymbiotica homoprotocatechuate dyoxygenase [Photorhabdus asymbiotica].
AAO17180.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->?->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 292 bacteria>proteobacteria>gammaproteobacteria Photorhabdus luminescens HpaD [Photorhabdus luminescens].
NP_928321.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-?<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 292 bacteria>proteobacteria>gammaproteobacteria Photorhabdus luminescens subsp. laumondii TTO1 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Photorhabdus luminescens subsp. laumondii TTO1].
ETS29794.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-?<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 292 bacteria>proteobacteria>gammaproteobacteria Photorhabdus temperata subsp. khanii NC19 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Photorhabdus temperata subsp. khanii NC19].
YP_002942171.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-HTH 291 bacteria>proteobacteria>betaproteobacteria Variovorax paradoxus S110 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Variovorax paradoxus S110].
YP_006968750.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase 289 bacteria>proteobacteria>betaproteobacteria Bordetella bronchiseptica 253 homoprotocatechuate 2,3-dioxygenase [Bordetella bronchiseptica 253].
YP_006898957.1 4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 289 bacteria>proteobacteria>betaproteobacteria Bordetella bronchiseptica MO149 homoprotocatechuate 2,3-dioxygenase [Bordetella bronchiseptica MO149].
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WP_004635967.1 HTH-><-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase 289 bacteria>proteobacteria>betaproteobacteria Ralstonia pickettii 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Ralstonia pickettii].
YP_007037595.1 <-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-?<-?<-?<-PCAD*||?->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-> 289 bacteria>actinobacteria Saccharothrix espanaensis DSM 44229 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Saccharothrix espanaensis DSM 44229].
NP_887287.1 4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 289 bacteria>proteobacteria>betaproteobacteria Bordetella bronchiseptica RB50 homoprotocatechuate 2,3-dioxygenase [Bordetella bronchiseptica RB50].
YP_006894734.1 4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 289 bacteria>proteobacteria>betaproteobacteria Bordetella parapertussis Bpp5 homoprotocatechuate 2,3-dioxygenase [Bordetella parapertussis Bpp5].
WP_009240806.1 HTH-><-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase 289 bacteria>proteobacteria>betaproteobacteria Ralstonia MULTISPECIES: 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Ralstonia].
YP_002981585.1 HTH-><-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase 289 bacteria>proteobacteria>betaproteobacteria Ralstonia pickettii 12D 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Ralstonia pickettii 12D].
WP_021194661.1 HTH-><-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase 289 bacteria>proteobacteria>betaproteobacteria Ralstonia sp. AU12-08 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Ralstonia sp. AU12-08].
YP_001899524.1 HTH-><-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase 289 bacteria>proteobacteria>betaproteobacteria Ralstonia pickettii 12J 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Ralstonia pickettii 12J].
WP_020394044.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 288 bacteria>proteobacteria>gammaproteobacteria Thiothrix disciformis 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Thiothrix disciformis].
YP_003607112.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 287 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. CCGE1002 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia sp. CCGE1002].
YP_420167.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase 287 bacteria>proteobacteria>alphaproteobacteria Magnetospirillum magneticum AMB-1 hypothetical protein amb0804 [Magnetospirillum magneticum AMB-1].
YP_553304.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 287 bacteria>proteobacteria>betaproteobacteria Burkholderia xenovorans LB400 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia xenovorans LB400].
YP_006794321.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 287 bacteria>proteobacteria>betaproteobacteria Burkholderia phenoliruptrix BR3459a 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia phenoliruptrix BR3459a].
YP_001889534.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 287 bacteria>proteobacteria>betaproteobacteria Burkholderia phytofirmans PsJN 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia phytofirmans PsJN].
WP_006049316.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 287 bacteria>proteobacteria>betaproteobacteria Burkholderia graminis 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia graminis].
WP_024162813.1 <-DUF336||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase-> 287 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. BT03 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia sp. BT03].
WP_019578040.1 <-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase 287 bacteria>proteobacteria>betaproteobacteria Curvibacter lanceolatus 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Curvibacter lanceolatus].
YP_004231774.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 287 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. CCGE1001 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia sp. CCGE1001].
YP_003909315.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 287 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. CCGE1003 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia sp. CCGE1003].
WP_007176757.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 287 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. Ch1-1 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia sp. Ch1-1].
WP_008921882.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 287 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. H160 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia sp. H160].
ETY76567.1 <-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||DUF336-> 287 bacteria>proteobacteria>betaproteobacteria Burkholderia caribensis MBA4 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia caribensis MBA4].
WP_022995728.1 <-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-?<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||4-hydroxyphenylacetate-3-hydroxylase+HTH-> 287 bacteria>proteobacteria>gammaproteobacteria Alcanivorax sp. PN-3 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Alcanivorax sp. PN-3].
YP_006821904.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->?->HTH-> 287 bacteria>proteobacteria>gammaproteobacteria Alcanivorax dieselolei B5 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Alcanivorax dieselolei B5].
WP_020068296.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 287 bacteria>proteobacteria>betaproteobacteria Burkholderia bryophila 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia bryophila].
YP_008514099.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-HTH 287 bacteria>proteobacteria>betaproteobacteria Variovorax paradoxus B4 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Variovorax paradoxus B4].
YP_004617262.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-HTH 287 bacteria>proteobacteria>betaproteobacteria Ramlibacter tataouinensis TTB310 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Ramlibacter tataouinensis TTB310].
WP_009770907.1 <-DUF336||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase-> 287 bacteria>proteobacteria>betaproteobacteria Burkholderia terrae 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia terrae].
WP_018424957.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 287 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. WSM4176 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia sp. WSM4176].
AAL28115.1 PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase-> 287 bacteria>proteobacteria Pseudomonas sp. DJ-12 homoprotocatechuate 2,3-dioxygenase [Pseudomonas sp. DJ-12].
WP_004751332.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-> 286 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. ANC 3789 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Acinetobacter sp. ANC 3789].
WP_005286776.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->?->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 286 bacteria>proteobacteria>gammaproteobacteria Edwardsiella tarda 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Edwardsiella tarda].
WP_009515390.1 4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Acinetobacter baumannii].
WP_002047303.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-> 285 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Acinetobacter baumannii].
EXI36769.1 <-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||4-hydroxyphenylacetate-3-hydroxylase+HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii 846928 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Acinetobacter baumannii 846928].
YP_008890464.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-> 285 bacteria>proteobacteria>gammaproteobacteria Acinetobacter baumannii ZW85-1 homoprotocatechuate dyoxygenase [Acinetobacter baumannii ZW85-1].
WP_004865197.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-> 285 bacteria>proteobacteria>gammaproteobacteria Acinetobacter gerneri 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Acinetobacter gerneri].
WP_022577972.1 4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->5-carboxymethyl-2-hydroxymuconate_isomerase->?->PCAD*->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-><-4-hydroxyphenylacetate-3-hydroxylase+HTH 285 bacteria>proteobacteria>gammaproteobacteria Vibrio mimicus 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Vibrio mimicus].
WP_010446587.1 <-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||?->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas fuscovaginae 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas fuscovaginae].
WP_000517010.1 4-hydroxyphenylacetate-3-hydroxylase+HTH-><-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-PCAD*<-?<-5-carboxymethyl-2-hydroxymuconate_isomerase<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase 285 bacteria>proteobacteria>gammaproteobacteria Vibrio mimicus 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Vibrio mimicus].
WP_000517008.1 4-hydroxyphenylacetate-3-hydroxylase+HTH-><-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-PCAD*<-?<-5-carboxymethyl-2-hydroxymuconate_isomerase<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase 285 bacteria>proteobacteria>gammaproteobacteria Vibrio mimicus 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Vibrio mimicus].
WP_006069574.1 4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->5-carboxymethyl-2-hydroxymuconate_isomerase->?->PCAD*->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-><-4-hydroxyphenylacetate-3-hydroxylase+HTH 285 bacteria>proteobacteria>gammaproteobacteria Vibrio shilonii 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Vibrio shilonii].
WP_005526141.1 4-hydroxyphenylacetate-3-hydroxylase+HTH-><-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-PCAD*<-?<-5-carboxymethyl-2-hydroxymuconate_isomerase<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase 285 bacteria>proteobacteria>gammaproteobacteria Vibrio mimicus 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Vibrio mimicus].
YP_003342944.1 <-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase||?->?->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-> 285 bacteria>actinobacteria Streptosporangium roseum DSM 43021 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Streptosporangium roseum DSM 43021].
WP_001961113.1 4-hydroxyphenylacetate-3-hydroxylase+HTH-><-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-PCAD*<-?<-5-carboxymethyl-2-hydroxymuconate_isomerase<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase 285 bacteria>proteobacteria>gammaproteobacteria Vibrio cholerae 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Vibrio cholerae].
WP_007923544.1 <-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase-> 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas sp. GM17 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas sp. GM17].
WP_003291948.1 <-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase 285 bacteria>proteobacteria>gammaproteobacteria Pseudomonas stutzeri 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas stutzeri].
WP_000517009.1 HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->5-carboxymethyl-2-hydroxymuconate_isomerase->?->PCAD*->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-><-4-hydroxyphenylacetate-3-hydroxylase+HTH 285 bacteria>proteobacteria>gammaproteobacteria Vibrio MULTISPECIES: 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Vibrio].
WP_000517011.1 4-hydroxyphenylacetate-3-hydroxylase+HTH-><-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-PCAD*<-?<-5-carboxymethyl-2-hydroxymuconate_isomerase<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase 285 bacteria>proteobacteria>gammaproteobacteria Vibrio mimicus 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Vibrio mimicus].
WP_016529572.1 4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase-> 285 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Klebsiella pneumoniae].
WP_008334845.1 <-HTH||5-carboxymethyl-2-hydroxymuconate_isomerase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->Gyloxylase_fold_3,4-dihydroxyphenylacetate_2,3-dioxygenase->4-hydroxyphenylacetate_isomerase/decarboxylase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 284 bacteria>proteobacteria>alphaproteobacteria Maritimibacter alkaliphilus 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Maritimibacter alkaliphilus].
WP_019294543.1 <-HTH||5-carboxymethyl-2-hydroxymuconate_isomerase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->Gyloxylase_fold_3,4-dihydroxyphenylacetate_2,3-dioxygenase->?->4-hydroxyphenylacetate_isomerase/decarboxylase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 284 bacteria>proteobacteria>alphaproteobacteria Phaeobacter gallaeciensis 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Phaeobacter gallaeciensis].
YP_004303706.1 <-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-Gyloxylase_fold_3,4-dihydroxyphenylacetate_2,3-dioxygenase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-5-carboxymethyl-2-hydroxymuconate_isomerase||HTH-> 284 bacteria>proteobacteria>alphaproteobacteria Polymorphum gilvum SL003B-26A1 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Polymorphum gilvum SL003B-26A1].
WP_023003264.1 <-HTH||5-carboxymethyl-2-hydroxymuconate_isomerase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->Gyloxylase_fold_3,4-dihydroxyphenylacetate_2,3-dioxygenase->?->4-hydroxyphenylacetate_isomerase/decarboxylase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 284 bacteria>proteobacteria>alphaproteobacteria Labrenzia MULTISPECIES: 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Labrenzia].
WP_008205136.1 <-HTH||5-carboxymethyl-2-hydroxymuconate_isomerase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->Gyloxylase_fold_3,4-dihydroxyphenylacetate_2,3-dioxygenase->?->4-hydroxyphenylacetate_isomerase/decarboxylase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 284 bacteria>proteobacteria>alphaproteobacteria Roseobacter sp. SK209-2-6 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Roseobacter sp. SK209-2-6].
WP_006937126.1 <-HTH||5-carboxymethyl-2-hydroxymuconate_isomerase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->Gyloxylase_fold_3,4-dihydroxyphenylacetate_2,3-dioxygenase->?->4-hydroxyphenylacetate_isomerase/decarboxylase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 284 bacteria>proteobacteria>alphaproteobacteria Labrenzia aggregata 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Labrenzia aggregata].
WP_009019529.1 5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 283 bacteria>proteobacteria>gammaproteobacteria Luminiphilus syltensis 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Luminiphilus syltensis].
WP_019620651.1 5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-><-PCAD*<-HTH 283 bacteria>proteobacteria>gammaproteobacteria Amphritea japonica 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Amphritea japonica].
CDM25713.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase 283 bacteria>proteobacteria>betaproteobacteria Castellaniella defragrans 65Phen 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Castellaniella defragrans 65Phen].
YP_004027904.1 4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase-> 283 bacteria>proteobacteria>betaproteobacteria Burkholderia rhizoxinica HKI 454 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia rhizoxinica HKI 454].
WP_022594086.1 <-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate-3-hydroxylase+HTH<-?<-?<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_isomerase<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase 283 bacteria>proteobacteria>gammaproteobacteria Vibrio nigripulchritudo 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Vibrio nigripulchritudo].
YP_008642734.1 5-carboxymethyl-2-hydroxymuconate_isomerase->PCAD*->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->?->?->4-hydroxyphenylacetate-3-hydroxylase+HTH->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-> 283 bacteria>proteobacteria>gammaproteobacteria Vibrio nigripulchritudo 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Vibrio nigripulchritudo].
WP_004406446.1 HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->5-carboxymethyl-2-hydroxymuconate_isomerase->PCAD*->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->?->?->4-hydroxyphenylacetate-3-hydroxylase+HTH->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-> 283 bacteria>proteobacteria>gammaproteobacteria Vibrio nigripulchritudo 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Vibrio nigripulchritudo].
YP_003980205.1 HTH-><-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase||5-carboxymethyl-2-hydroxymuconate_isomerase+4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 283 bacteria>proteobacteria>betaproteobacteria Achromobacter xylosoxidans A8 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Achromobacter xylosoxidans A8].
WP_006396058.1 HTH-><-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase||5-carboxymethyl-2-hydroxymuconate_isomerase+4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 283 bacteria>proteobacteria>betaproteobacteria Achromobacter xylosoxidans 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Achromobacter xylosoxidans].
WP_006384289.1 HTH-><-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase||5-carboxymethyl-2-hydroxymuconate_isomerase+4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 283 bacteria>proteobacteria>betaproteobacteria Achromobacter xylosoxidans 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Achromobacter xylosoxidans].
WP_006225436.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-5-carboxymethyl-2-hydroxymuconate_isomerase+4-hydroxyphenylacetate_isomerase/decarboxylase||5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*-><-HTH 283 bacteria>proteobacteria>betaproteobacteria Achromobacter piechaudii 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Achromobacter piechaudii].
YP_164857.1 <-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase 283 bacteria>proteobacteria>alphaproteobacteria Ruegeria pomeroyi DSS-3 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Ruegeria pomeroyi DSS-3].
WP_010441601.1 5-carboxymethyl-2-hydroxymuconate_isomerase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->4-hydroxyphenylacetate_isomerase/decarboxylase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 283 bacteria>proteobacteria>alphaproteobacteria Ruegeria conchae 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Ruegeria conchae].
WP_009807568.1 5-carboxymethyl-2-hydroxymuconate_isomerase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->4-hydroxyphenylacetate_isomerase/decarboxylase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 283 bacteria>proteobacteria>alphaproteobacteria Roseobacter sp. MED193 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Roseobacter sp. MED193].
YP_001570924.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase||?-><-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||?->HTH->HpaB_4-hydroxyphenylacetate_3-monooxygenase-> 283 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica subsp. arizonae serovar 62:z4,z23:- str. RSK2980 hypothetical protein SARI_01899 [Salmonella enterica subsp. arizonae serovar 62:z4,z23:- str. RSK2980].
WP_007235061.1 <-4-hydroxyphenylacetate_isomerase/decarboxylase<-?||5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 283 bacteria>proteobacteria>gammaproteobacteria marine gamma proteobacterium HTCC2080 3,4-dihydroxyphenylacetate 2,3-dioxygenase [marine gamma proteobacterium HTCC2080].
WP_006754037.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia ambifaria 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia ambifaria].
WP_006758963.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia ambifaria 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia ambifaria].
YP_775544.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia ambifaria AMMD 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia ambifaria AMMD].
YP_001810811.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia ambifaria MC40-6 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia ambifaria MC40-6].
WP_006494970.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia cenocepacia 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia cenocepacia].
WP_006479170.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase||?-><-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia cenocepacia 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia cenocepacia].
YP_623994.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia cenocepacia AU 1054 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia cenocepacia AU 1054].
YP_002233984.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia cenocepacia J2315 homoprotocatechuate dyoxygenase [Burkholderia cenocepacia J2315].
YP_001776929.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia cenocepacia MC0-3 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia cenocepacia MC0-3].
YP_006618470.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia cepacia GG4 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia cepacia GG4].
ETP62407.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia dolosa PC543 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia dolosa PC543].
WP_010111161.1 5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-><-4-hydroxyphenylacetate-3-hydroxylase+HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-> 282 bacteria>proteobacteria>gammaproteobacteria Acinetobacter sp. P8-3-8 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Acinetobacter sp. P8-3-8].
WP_005010821.1 <-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||4-hydroxyphenylacetate-3-hydroxylase+HTH-> 282 bacteria>proteobacteria>gammaproteobacteria Acinetobacter bouvetii 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Acinetobacter bouvetii].
YP_372538.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia lata 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia lata].
WP_008954106.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-?<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase 282 bacteria>proteobacteria>betaproteobacteria Pseudogulbenkiania ferrooxidans 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudogulbenkiania ferrooxidans].
YP_105792.1 <-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia mallei ATCC 23344 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia mallei ATCC 23344].
YP_001117226.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia vietnamiensis G4 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia vietnamiensis G4].
WP_010089782.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia ubonensis 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia ubonensis].
YP_007921938.1 <-HTH||5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia thailandensis MSMB121 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia thailandensis MSMB121].
YP_439926.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia thailandensis E264 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia thailandensis E264].
WP_009900808.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia thailandensis 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia thailandensis].
WP_006403682.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia multivorans 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia multivorans].
WP_006027649.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia thailandensis 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia thailandensis].
WP_009907899.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia thailandensis 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia thailandensis].
EGD02475.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD* 282 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. TJI49 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia sp. TJI49].
WP_017329640.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia pyrrocinia 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia pyrrocinia].
YP_008740249.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia pseudomallei NCTC 13179 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia pseudomallei NCTC 13179].
AHE37419.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase||HTH-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia pseudomallei NAU20B-16 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia pseudomallei NAU20B-16].
WP_006409439.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia multivorans 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia multivorans].
WP_010108456.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->?->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia oklahomensis 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia oklahomensis].
WP_010118221.1 <-HTH||4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia oklahomensis 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia oklahomensis].
YP_001584343.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia multivorans ATCC 17616 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia multivorans ATCC 17616].
WP_006415048.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia multivorans 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia multivorans].
WP_006402379.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH-> 282 bacteria>proteobacteria>betaproteobacteria Burkholderia multivorans 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia multivorans].
WP_008973284.1 4-hydroxyphenylacetate_isomerase/decarboxylase->?-><-?||PCAD*-> 281 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. STM 3843 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Bradyrhizobium sp. STM 3843].
NP_246470.1 4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->?->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-> 281 bacteria>proteobacteria>gammaproteobacteria Pasteurella multocida subsp. multocida str. Pm70 protein HpaD [Pasteurella multocida subsp. multocida str. Pm70].
YP_005177629.1 4-hydroxyphenylacetate_isomerase/decarboxylase->4-hydroxyphenylacetate_isomerase/decarboxylase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->?->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-> 281 bacteria>proteobacteria>gammaproteobacteria Pasteurella multocida 36950 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pasteurella multocida 36950].
WP_008027573.1 <-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-5-carboxymethyl-2-hydroxymuconate_isomerase||HTH-> 279 bacteria>proteobacteria>alphaproteobacteria Rhodobacter sp. SW2 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Rhodobacter sp. SW2].
CAB65144.1 PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase-> 276 bacteria>proteobacteria>gammaproteobacteria Klebsiella pneumoniae 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Klebsiella pneumoniae].
WP_017522874.1 <-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-4-hydroxyphenylacetate_isomerase/decarboxylase<-4-hydroxyphenylacetate_isomerase/decarboxylase||HTH->4-hydroxyphenylacetate-3-hydroxylase+HTH-> 274 bacteria>proteobacteria>betaproteobacteria Pusillimonas noertemannii 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pusillimonas noertemannii].
WP_004551483.1 PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase-> 270 bacteria>proteobacteria>betaproteobacteria Burkholderia pseudomallei 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Burkholderia pseudomallei].
WP_019531343.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase||4-hydroxyphenylacetate_isomerase/decarboxylase->HTH-> 267 bacteria>proteobacteria>gammaproteobacteria Dasania marina hypothetical protein [Dasania marina].
WP_016581863.1 PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->HpaB_4-hydroxyphenylacetate_3-monooxygenase-> 205 bacteria>proteobacteria>gammaproteobacteria Yersinia pestis 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Yersinia pestis].
WP_001702223.1 <-HpaI_2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-HpaH_2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD* 156 bacteria>proteobacteria>gammaproteobacteria Salmonella enterica 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Salmonella enterica].

#;Divergent HpcB/HpaD-like family with distinct contexts. Role of these dioxygenases is unclear, could be involved in catabolizing a catechol or 4-methylcatecol
#;to acetyl-CoA or propanoyl-CoA and pyruvate. However, a few of these neighborhoods also contain a 4-hydroxybenzoate 3-monooxygenase,
#;suggesting they could act on the same substrate as the more classical HpcB/HpaD-like family members above.
#;PraA (PMID: 19717587, 8392511)

YP_003185024.1 <-4-oxalocrotonate_decarboxylase<-4-hydroxy-2-ketovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-hydroxypenta-2,4-dienoate_hydratase<-2-hydroxymuconic_semialdehyde_dehydrogenase<-PCAD*||HTH-><-4-hydroxybenzoate_3-monooxygenase 269 bacteria>firmicutes Alicyclobacillus acidocaldarius subsp. acidocaldarius DSM 446 extradiol ring-cleavage dioxygenase class III protein subunit B [Alicyclobacillus acidocaldarius subsp. acidocaldarius DSM 446].
WP_021297962.1 <-4-oxalocrotonate_decarboxylase<-4-hydroxy-2-ketovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-hydroxypenta-2,4-dienoate_hydratase<-2-hydroxymuconic_semialdehyde_dehydrogenase<-PCAD*||HTH-><-4-hydroxybenzoate_3-monooxygenase 268 bacteria>firmicutes Alicyclobacillus acidoterrestris extradiol ring-cleavage dioxygenase [Alicyclobacillus acidoterrestris].
WP_006447586.1 4-hydroxybenzoate_3-monooxygenase-><-HTH||PCAD*->2-hydroxymuconic_semialdehyde_dehydrogenase->2-hydroxypenta-2,4-dienoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-ketovalerate_aldolase->4-oxalocrotonate_decarboxylase-> 270 bacteria>firmicutes Alicyclobacillus hesperidum extradiol ring-cleavage dioxygenase [Alicyclobacillus hesperidum].
WP_004432289.1 5-carboxy-2-hydroxymuconate-6-semialdehyde_decarboxylase->2-hydroxypenta-2,4-dienoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-ketovalerate_aldolase->2-hydroxypenta-2,4-dienoate_hydratase->PCAD*->?->2-hydroxymuconic_semialdehyde_dehydrogenase-> 273 bacteria>firmicutes Bacillus azotoformans extradiol ring-cleavage dioxygenase class III protein subunit B [Bacillus azotoformans].
YP_008080054.1 <-4-hydroxybenzoate_3-monooxygenase<-?<-PCAD*<-4-oxalocrotonate_tautomerase<-4-oxalocrotonate_decarboxylase<-2-hydroxymuconic_semialdehyde_dehydrogenase||HTH->5-carboxy-2-hydroxymuconate-6-semialdehyde_decarboxylase-> 283 bacteria>firmicutes Bacillus licheniformis 9945A putative oxidoreductase [Bacillus licheniformis 9945A].
YP_081067.1 <-4-hydroxybenzoate_3-monooxygenase<-?<-PCAD*<-4-oxalocrotonate_tautomerase<-4-oxalocrotonate_decarboxylase<-2-hydroxymuconic_semialdehyde_dehydrogenase||HTH->5-carboxy-2-hydroxymuconate-6-semialdehyde_decarboxylase-> 283 bacteria>firmicutes Bacillus licheniformis DSM 13 = ATCC 14580 oxidoreductase [Bacillus licheniformis DSM 13 = ATCC 14580].
EWH23777.1 <-4-hydroxybenzoate_3-monooxygenase<-?<-PCAD*<-4-oxalocrotonate_tautomerase<-4-oxalocrotonate_decarboxylase<-2-hydroxymuconic_semialdehyde_dehydrogenase||HTH->5-carboxy-2-hydroxymuconate-6-semialdehyde_decarboxylase-> 283 bacteria>firmicutes Bacillus licheniformis S 16 extradiol ring-cleavage dioxygenase [Bacillus licheniformis S 16].
WP_019153066.1 <-4-hydroxybenzoate_3-monooxygenase<-PCAD*<-4-oxalocrotonate_tautomerase<-4-oxalocrotonate_decarboxylase<-4-hydroxy-2-ketovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-hydroxypenta-2,4-dienoate_hydratase 282 bacteria>firmicutes Bacillus massiliosenegalensis hypothetical protein [Bacillus massiliosenegalensis].
YP_003427468.1 2-hydroxypenta-2,4-dienoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-ketovalerate_aldolase->2-hydroxypenta-2,4-dienoate_hydratase->4-oxalocrotonate_tautomerase->PCAD*-> 274 bacteria>firmicutes Bacillus pseudofirmus OF4 extradiol ring-cleavage dioxygenase class III [Bacillus pseudofirmus OF4].
WP_006639475.1 <-4-hydroxybenzoate_3-monooxygenase<-?<-PCAD*<-4-oxalocrotonate_tautomerase<-4-oxalocrotonate_decarboxylase<-2-hydroxymuconic_semialdehyde_dehydrogenase||HTH->5-carboxy-2-hydroxymuconate-6-semialdehyde_decarboxylase-> 283 bacteria>firmicutes Bacillus sonorensis oxidoreductase [Bacillus sonorensis].
WP_023857038.1 <-HTH<-?||2-hydroxymuconic_semialdehyde_dehydrogenase->4-oxalocrotonate_decarboxylase->4-oxalocrotonate_tautomerase->PCAD*->?->4-hydroxybenzoate_3-monooxygenase-> 283 bacteria>firmicutes Bacillus sp. CPSM8 extradiol ring-cleavage dioxygenase [Bacillus sp. CPSM8].
WP_017727576.1 2-hydroxypenta-2,4-dienoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-ketovalerate_aldolase->4-oxalocrotonate_decarboxylase->4-oxalocrotonate_tautomerase->PCAD*-> 273 bacteria>firmicutes Bacillus sp. L1(2012) extradiol ring-cleavage dioxygenase [Bacillus sp. L1(2012)].
GAE26594.1 4-oxalocrotonate_decarboxylase->acetaldehyde_dehydrogenase->4-hydroxy-2-ketovalerate_aldolase->4-oxalocrotonate_decarboxylase->4-oxalocrotonate_tautomerase->PCAD*-> 274 bacteria>firmicutes Bacillus wakoensis JCM 9140 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Bacillus wakoensis JCM 9140].
WP_017437560.1 <-PCAD*<-4-oxalocrotonate_tautomerase<-4-oxalocrotonate_decarboxylase<-4-hydroxy-2-ketovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-hydroxypenta-2,4-dienoate_hydratase 284 bacteria>firmicutes Geobacillus caldoxylosilyticus extradiol ring-cleavage dioxygenase [Geobacillus caldoxylosilyticus].
GAD15296.1 <-PCAD*<-4-oxalocrotonate_tautomerase<-4-oxalocrotonate_decarboxylase<-4-hydroxy-2-ketovalerate_aldolase 278 bacteria>firmicutes Geobacillus kaustophilus GBlys extradiol ring-cleavage dioxygenase class III protein subunit B [Geobacillus kaustophilus GBlys].
YP_003671611.1 <-PCAD*<-4-oxalocrotonate_tautomerase<-4-oxalocrotonate_decarboxylase<-4-hydroxy-2-ketovalerate_aldolase<-acetaldehyde_dehydrogenase<-2-hydroxypenta-2,4-dienoate_hydratase 284 bacteria>firmicutes Geobacillus sp. C56-T3 extradiol ring-cleavage dioxygenase class III protein subunit B [Geobacillus sp. C56-T3].
YP_003253388.1 2-hydroxypenta-2,4-dienoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-ketovalerate_aldolase->4-oxalocrotonate_decarboxylase->4-oxalocrotonate_tautomerase->PCAD*-> 284 bacteria>firmicutes Geobacillus sp. Y412MC61 extradiol ring-cleavage dioxygenase class III protein subunit B [Geobacillus sp. Y412MC61].
WP_004361856.1 <-PCAD*<-?<-4-hydroxybenzoate_3-monooxygenase 282 bacteria>proteobacteria>betaproteobacteria Thauera phenylacetica extradiol ring-cleavage dioxygenase class III [Thauera phenylacetica].
BAH79099.1 <-HTH||PCAD*->2-hydroxymuconic_semialdehyde_dehydrogenase->2-hydroxypenta-2,4-dienoate_hydratase->acetaldehyde_dehydrogenase->4-hydroxy-2-ketovalerate_aldolase->4-oxalocrotonate_decarboxylase-> 266 bacteria>firmicutes Paenibacillus sp. JJ-1b protocatechuate 2,3-dioxygenase [Paenibacillus sp. JJ-1b].

#;(largely) standalone HpcB/HpaD-like family 1 versions

WP_006221867.1 PCAD*-><-HTH 283 bacteria>proteobacteria>betaproteobacteria Achromobacter piechaudii 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Achromobacter piechaudii].
EWS64487.1 PCAD*-> 178 bacteria>proteobacteria>betaproteobacteria Hydrogenophaga sp. T4 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Hydrogenophaga sp. T4].
WP_018321717.1 <-PCAD* 268 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium japonicum 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Bradyrhizobium japonicum].
WP_019619884.1 PCAD*-> 308 bacteria>proteobacteria>gammaproteobacteria Amphritea japonica 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Amphritea japonica].
AAT51059.1 PCAD*-> 308 synthetic construct PA4124, partial [synthetic construct].
WP_009401618.1 PCAD*-> 306 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas putida].
WP_023631916.1 <-PCAD* 307 bacteria>proteobacteria>gammaproteobacteria Pseudomonas mosselii 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Pseudomonas mosselii].
WP_008973677.1 <-PCAD* 305 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. STM 3843 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Bradyrhizobium sp. STM 3843].
YP_007512597.1 <-HTH<-?||?->PCAD*-> 305 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium oligotrophicum S58 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Bradyrhizobium oligotrophicum S58].
WP_009028715.1 <-HTH<-?||?->PCAD*-> 305 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. ORS 375 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Bradyrhizobium sp. ORS 375].
YP_001239527.1 PCAD*-> 305 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. BTAi1 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Bradyrhizobium sp. BTAi1].
WP_008962783.1 <-PCAD*<-?||?->HTH-> 305 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. STM 3809 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Bradyrhizobium sp. STM 3809].
YP_001206612.1 <-PCAD*<-?||?->HTH-> 305 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. ORS 278 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Bradyrhizobium sp. ORS 278].
WP_006609120.1 <-PCAD*<-?||?->HTH-> 305 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. ORS 285 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Bradyrhizobium sp. ORS 285].
WP_019620027.1 <-PCAD* 295 bacteria>proteobacteria>gammaproteobacteria Amphritea japonica 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Amphritea japonica].
WP_007607355.1 PCAD*-> 284 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. WSM471 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Bradyrhizobium sp. WSM471].
WP_021076781.1 <-PCAD* 284 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. DFCI-1 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Bradyrhizobium sp. DFCI-1].
WP_007022704.1 <-PCAD* 283 bacteria>proteobacteria>gammaproteobacteria Neptuniibacter caesariensis 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Neptuniibacter caesariensis].
WP_007020495.1 HTH->PCAD*->DUF336-> 283 bacteria>proteobacteria>gammaproteobacteria Neptuniibacter caesariensis 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Neptuniibacter caesariensis].
WP_022719607.1 <-PCAD* 283 bacteria>proteobacteria>alphaproteobacteria Rhodopseudomonas sp. B29 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Rhodopseudomonas sp. B29].
YP_001990860.1 <-PCAD* 283 bacteria>proteobacteria>alphaproteobacteria Rhodopseudomonas palustris TIE-1 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Rhodopseudomonas palustris TIE-1].
YP_487472.1 PCAD*-> 283 bacteria>proteobacteria>alphaproteobacteria Rhodopseudomonas palustris HaA2 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Rhodopseudomonas palustris HaA2].
NP_947009.1 <-PCAD* 283 bacteria>proteobacteria>alphaproteobacteria Rhodopseudomonas palustris CGA009 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Rhodopseudomonas palustris CGA009].

E. Rv2728c-like family

#;members of this uncharacterized, actinobacterial-specific PCAD family 1) lack the standard residues involved in metal coordination and catalysis,
#;suggesting they are likely to be inactive. They are typically observed in conserved neighborhoods which comprise a core with the inactive PCAD,
#;the MiaA isopentenyl transferase (review PMID: 28277934), the MiaB methylase, a diaminopimelate (DAP) epimerase-like protein, and occassionally a
#;distal association with the HflX P-loop NTPase domain.

#;The inactive state of the dioxygenase suggests it is likely involved in binding/recognizing a ligand.
#;It seems likely this conserved collection of genes is involved in a
#;base modification reaction, involving recognition of a hydroxylated base (e.g. 5-hydroxy-C, etc.) followed by isopentylation and/or methylation.
#;The relatively sporadic (and distal) association with HflX could suggest a link to rRNA at the ribosome. Alternatively, cannot rule out that this
#;could be a metabolite modification pathway of some kind involving isopentyltransfer to a hydroxylated aromatic ring.

WP_007445012.1 MiaB->PCAD*-> 162 bacteria>actinobacteria Streptomyces coelicoflavus hypothetical protein, partial [Streptomyces coelicoflavus].
WP_019325787.1 MiaB->PCAD*-> 226 bacteria>actinobacteria Streptomyces sp. TOR3209 hypothetical protein [Streptomyces sp. TOR3209].
WP_020276286.1 <-PCAD*<-MiaB 223 bacteria>actinobacteria Streptomyces afghaniensis hypothetical protein [Streptomyces afghaniensis].
YP_003337951.1 MiaB->PCAD*-> 222 bacteria>actinobacteria Streptosporangium roseum DSM 43021 hypothetical protein [Streptosporangium roseum DSM 43021].
WP_005563800.1 <-PCAD*||?-><-?<-MiaB 205 bacteria>actinobacteria Rhodococcus wratislaviensis hypothetical protein, partial [Rhodococcus wratislaviensis].
WP_017617653.1 PCAD*-><-MiaA 226 bacteria>actinobacteria Nocardiopsis gilva hypothetical protein [Nocardiopsis gilva].
WP_016935681.1 PCAD*->MiaA-> 166 bacteria>actinobacteria Rhodococcus sp. R1101 hypothetical protein, partial [Rhodococcus sp. R1101].
WP_020573111.1 PCAD*->MiaA-> 256 bacteria>actinobacteria Actinopolymorpha alba hypothetical protein [Actinopolymorpha alba].
WP_018961843.1 MiaB->PCAD*-><-?||MiaA-> 239 bacteria>actinobacteria Streptomyces sp. CNB091 hypothetical protein [Streptomyces sp. CNB091].
WP_018551535.1 <-MiaA||?-><-PCAD*<-MiaB 237 bacteria>actinobacteria Streptomyces sp. ATexAB-D23 hypothetical protein [Streptomyces sp. ATexAB-D23].
WP_018488339.1 <-MiaA||?-><-PCAD*<-MiaB 253 bacteria>actinobacteria Streptomyces sp. CcalMP-8W hypothetical protein [Streptomyces sp. CcalMP-8W].
WP_005509459.1 <-DAP_epimerase<-PCAD*<-?||?-><-?<-MiaB 234 bacteria>actinobacteria Corynebacterium amycolatum hypothetical protein [Corynebacterium amycolatum].
YP_007962602.1 <-PCAD*<-?||?-><-?<-MiaB 140 bacteria>actinobacteria Mycobacterium tuberculosis CAS/NITR204 hypothetical protein J113_18955 [Mycobacterium tuberculosis CAS/NITR204].
ETK35863.1 <-DAP_epimerase<-MiaA<-?||PCAD*-> 231 bacteria>actinobacteria Microbispora sp. ATCC PTA-5024 hypothetical protein MPTA5024_11990 [Microbispora sp. ATCC PTA-5024].
YP_004601100.1 <-DAP_epimerase<-MiaA<-PCAD* 280 bacteria>actinobacteria [Cellvibrio] gilvus ATCC 13127 hypothetical protein Celgi_2031 [[Cellvibrio] gilvus ATCC 13127].
WP_020541779.1 <-DAP_epimerase<-MiaA<-?||?-><-PCAD* 203 bacteria>actinobacteria Nonomuraea coxensis hypothetical protein [Nonomuraea coxensis].
WP_010034812.1 MiaB->PCAD*-><-?<-?||MiaA->?-> 212 bacteria>actinobacteria Streptomyces chartreusis hypothetical protein [Streptomyces chartreusis].
YP_006881007.1 MiaB->PCAD*-><-?<-?<-?||MiaA->?-> 245 bacteria>actinobacteria Streptomyces venezuelae ATCC 10712 hypothetical protein SVEN_5462 [Streptomyces venezuelae ATCC 10712].
YP_004914050.1 MiaB->PCAD*-><-?<-?<-?||MiaA->?-> 237 bacteria>actinobacteria Streptomyces cattleya NRRL 8057 = DSM 46488 hypothetical protein SCAT_4559 [Streptomyces cattleya NRRL 8057 = DSM 46488].
EUA34458.1 PCAD*->?->MiaA->DAP_epimerase-> 90 bacteria>actinobacteria Mycobacterium xenopi 3993 hypothetical protein I552_5241 [Mycobacterium xenopi 3993].
WP_019633973.1 <-DAP_epimerase<-MiaA||?-><-PCAD*<-MiaB 225 bacteria>actinobacteria Actinomadura atramentaria hypothetical protein [Actinomadura atramentaria].
YP_003651744.1 MiaB-><-?||?-><-PCAD*||MiaA->DAP_epimerase-> 235 bacteria>actinobacteria Thermobispora bispora DSM 43833 hypothetical protein Tbis_1129 [Thermobispora bispora DSM 43833].
WP_017587527.1 <-DAP_epimerase||MiaA-><-PCAD*||?->?-><-MiaB 215 bacteria>actinobacteria Nocardiopsis ganjiahuensis hypothetical protein [Nocardiopsis ganjiahuensis].
YP_003300861.1 <-DAP_epimerase<-MiaA||?-><-PCAD*<-MiaB 238 bacteria>actinobacteria Thermomonospora curvata DSM 43183 hypothetical protein Tcur_3284 [Thermomonospora curvata DSM 43183].
WP_017546335.1 <-DAP_epimerase||MiaA-><-PCAD*||?->?-><-MiaB 224 bacteria>actinobacteria Nocardiopsis prasina hypothetical protein [Nocardiopsis prasina].
YP_715864.1 <-DAP_epimerase<-?<-MiaA<-?<-PCAD*<-MiaB 277 bacteria>actinobacteria Frankia alni ACN14a hypothetical protein FRAAL5711 [Frankia alni ACN14a].
YP_003112382.1 MiaB-><-?<-?||PCAD*-><-?||MiaA->DAP_epimerase-> 250 bacteria>actinobacteria Catenulispora acidiphila DSM 44928 hypothetical protein Caci_1620 [Catenulispora acidiphila DSM 44928].
WP_020554740.1 MiaB-><-?||PCAD*-><-?||MiaA->?->DAP_epimerase-> 227 bacteria>actinobacteria Streptomyces scabrisporus hypothetical protein [Streptomyces scabrisporus].
WP_023840376.1 <-DAP_epimerase<-?<-MiaA<-PCAD*<-MiaB 266 bacteria>actinobacteria Frankia sp. CcI6 hypothetical protein [Frankia sp. CcI6].
WP_017594587.1 MiaB-><-?<-?||PCAD*-><-?<-MiaA||DAP_epimerase-> 226 bacteria>actinobacteria Nocardiopsis potens hypothetical protein [Nocardiopsis potens].
WP_017579574.1 MiaB-><-?<-?||PCAD*-><-MiaA||DAP_epimerase-> 226 bacteria>actinobacteria Nocardiopsis valliformis hypothetical protein [Nocardiopsis valliformis].
WP_009742406.1 MiaB->PCAD*->?->MiaA->?->DAP_epimerase-> 256 bacteria>actinobacteria Frankia sp. QA3 hypothetical protein [Frankia sp. QA3].
YP_003636653.1 MiaB->?-><-?<-?||PCAD*->MiaA->DAP_epimerase-> 253 bacteria>actinobacteria Cellulomonas flavigena DSM 20109 hypothetical protein Cfla_1556 [Cellulomonas flavigena DSM 20109].
YP_004015085.1 MiaB->PCAD*->?->MiaA->?-><-?||DAP_epimerase-> 264 bacteria>actinobacteria Frankia sp. EuI1c hypothetical protein FraEuI1c_1142 [Frankia sp. EuI1c].
YP_006642641.1 MiaB-><-?<-?||PCAD*-><-MiaA||DAP_epimerase-> 242 bacteria>actinobacteria Nocardiopsis alba ATCC BAA-2165 hypothetical protein B005_3574 [Nocardiopsis alba ATCC BAA-2165].
WP_017534202.1 <-DAP_epimerase||MiaA-><-PCAD*||?->?-><-MiaB 242 bacteria>actinobacteria Nocardiopsis alba hypothetical protein [Nocardiopsis alba].
WP_017536733.1 <-DAP_epimerase||MiaA-><-PCAD*||?->?-><-MiaB 228 bacteria>actinobacteria Nocardiopsis halophila hypothetical protein [Nocardiopsis halophila].
WP_017605077.1 MiaB->PCAD*-><-MiaA||DAP_epimerase-> 243 bacteria>actinobacteria Nocardiopsis alkaliphila hypothetical protein [Nocardiopsis alkaliphila].
WP_018655088.1 <-DAP_epimerase<-MiaA||?-><-PCAD*<-MiaB 235 bacteria>actinobacteria Actinomadura flavalba hypothetical protein [Actinomadura flavalba].
WP_010469381.1 MiaB->PCAD*-><-?<-?||MiaA-><-?||DAP_epimerase-> 244 bacteria>actinobacteria Streptomyces somaliensis hypothetical protein [Streptomyces somaliensis].
WP_017627492.1 MiaB-><-?<-?||PCAD*-><-MiaA||DAP_epimerase-> 228 bacteria>actinobacteria Nocardiopsis chromatogenes hypothetical protein [Nocardiopsis chromatogenes].
WP_017557097.1 <-DAP_epimerase||MiaA-><-PCAD*||?->?-><-MiaB 228 bacteria>actinobacteria Nocardiopsis baichengensis hypothetical protein [Nocardiopsis baichengensis].
WP_008404164.1 <-DAP_epimerase<-?<-MiaA||?-><-?<-PCAD* 237 bacteria>actinobacteria Streptomyces sp. SM8 hypothetical protein [Streptomyces sp. SM8].
WP_017983921.1 <-MiaA<-PCAD*||?-> 227 bacteria>actinobacteria Amycolatopsis methanolica Catalytic LigB subunit of aromatic ring-opening dioxygenase [Amycolatopsis methanolica].
WP_016701354.1 <-?||PCAD*->MiaA-> 276 bacteria>actinobacteria Actinoalloteichus spitiensis hypothetical protein [Actinoalloteichus spitiensis].
WP_007460620.1 PCAD*-><-?||MiaA->?->DAP_epimerase-> 239 bacteria>actinobacteria Streptomyces sp. W007 hypothetical protein [Streptomyces sp. W007].
WP_010270353.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD* 215 bacteria>actinobacteria Streptomyces MULTISPECIES: hypothetical protein [Streptomyces].
WP_020114118.1 MiaB->PCAD*-><-?<-?||MiaA->?->DAP_epimerase-> 228 bacteria>actinobacteria Streptomyces bottropensis hypothetical protein [Streptomyces bottropensis].
WP_016910079.1 MiaB->PCAD*-><-?||MiaA->?->DAP_epimerase-> 223 bacteria>actinobacteria Streptomyces sulphureus hypothetical protein [Streptomyces sulphureus].
WP_005481489.1 MiaB->PCAD*-><-?<-?||MiaA->?->DAP_epimerase-> 220 bacteria>actinobacteria Streptomyces bottropensis hypothetical protein [Streptomyces bottropensis].
YP_006056440.1 MiaB->PCAD*-><-?<-?||MiaA->?->DAP_epimerase-> 220 bacteria>actinobacteria Streptomyces cattleya NRRL 8057 = DSM 46488 hypothetical protein SCATT_45460 [Streptomyces cattleya NRRL 8057 = DSM 46488].
WP_020700183.1 MiaB->PCAD*-><-?<-?||MiaA->?->DAP_epimerase-> 222 bacteria>actinobacteria Streptomyces sp. FxanaD5 hypothetical protein [Streptomyces sp. FxanaD5].
WP_018469442.1 <-DAP_epimerase<-?<-MiaA||?-><-?<-PCAD*<-MiaB 236 bacteria>actinobacteria Streptomyces sp. LaPpAH-202 hypothetical protein [Streptomyces sp. LaPpAH-202].
WP_018561819.1 MiaB->?->PCAD*-><-?||MiaA->?->DAP_epimerase-> 231 bacteria>actinobacteria Streptomyces sp. BoleA5 hypothetical protein [Streptomyces sp. BoleA5].
WP_019981917.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD*<-MiaB 221 bacteria>actinobacteria Streptomyces sp. Amel2xE9 hypothetical protein [Streptomyces sp. Amel2xE9].
WP_018896113.1 <-DAP_epimerase<-?<-MiaA||?-><-?<-PCAD*<-MiaB 237 bacteria>actinobacteria Streptomyces sp. CNY228 hypothetical protein [Streptomyces sp. CNY228].
WP_023421516.1 <-DAP_epimerase<-?<-MiaA||?-><-?<-PCAD*<-MiaB 237 bacteria>actinobacteria Streptomyces sp. GBA 94-10 Hypothetical protein [Streptomyces sp. GBA 94-10].
YP_007744479.1 <-DAP_epimerase<-?<-MiaA||?-><-?<-PCAD*<-MiaB 237 bacteria>actinobacteria Streptomyces albus J1074 Hypothetical protein XNR_1077 [Streptomyces albus J1074].
WP_010641730.1 <-DAP_epimerase<-?<-MiaA||?-><-?<-PCAD*<-MiaB 237 bacteria>actinobacteria Streptomyces sp. S4 hypothetical protein [Streptomyces sp. S4].
YP_006248025.1 MiaB->PCAD*-><-?<-?||MiaA->?->DAP_epimerase-> 223 bacteria>actinobacteria Streptomyces hygroscopicus subsp. jinggangensis 5008 hypothetical protein SHJG_6885 [Streptomyces hygroscopicus subsp. jinggangensis 5008].
WP_023416656.1 <-DAP_epimerase<-?<-MiaA||?-><-?<-PCAD*<-MiaB 237 bacteria>actinobacteria Streptomyces sp. PVA 94-07 Hypothetical protein [Streptomyces sp. PVA 94-07].
WP_005311106.1 <-DAP_epimerase<-?<-MiaA||?-><-PCAD*<-MiaB 237 bacteria>actinobacteria Streptomyces pristinaespiralis hypothetical protein [Streptomyces pristinaespiralis].
WP_020125060.1 MiaB->PCAD*-><-?<-?||MiaA->?->DAP_epimerase-> 238 bacteria>actinobacteria Streptomyces sp. 303MFCol5.2 hypothetical protein [Streptomyces sp. 303MFCol5.2].
WP_009714599.1 <-DAP_epimerase<-?<-MiaA||?-><-PCAD*<-MiaB 243 bacteria>actinobacteria Streptomyces himastatinicus hypothetical protein [Streptomyces himastatinicus].
WP_018564707.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD*<-MiaB 277 bacteria>actinobacteria Streptomyces sp. PsTaAH-124 hypothetical protein [Streptomyces sp. PsTaAH-124].
WP_020121851.1 MiaB->?->PCAD*-><-?<-?||MiaA->?->DAP_epimerase-> 223 bacteria>actinobacteria Streptomyces canus hypothetical protein [Streptomyces canus].
WP_004924638.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD*<-MiaB 190 bacteria>actinobacteria Streptomyces griseoflavus conserved hypothetical protein [Streptomyces griseoflavus].
WP_009191042.1 MiaB->PCAD*->MiaA->?->DAP_epimerase-> 185 bacteria>actinobacteria Streptomyces sp. e14 conserved hypothetical protein, partial [Streptomyces sp. e14].
WP_016470233.1 MiaB->PCAD*-><-?<-?||MiaA->?->DAP_epimerase-> 235 bacteria>actinobacteria Streptomyces sp. HPH0547 hypothetical protein [Streptomyces sp. HPH0547].
WP_017237790.1 MiaB->PCAD*-><-?<-?||MiaA->?->DAP_epimerase-> 238 bacteria>actinobacteria Streptomyces sp. SS hypothetical protein [Streptomyces sp. SS].
WP_017949412.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD*<-MiaB 238 bacteria>actinobacteria Streptomyces sp. CNS615 hypothetical protein [Streptomyces sp. CNS615].
WP_019359935.1 MiaB->PCAD*-><-?<-?||MiaA->?->DAP_epimerase-> 235 bacteria>actinobacteria Streptomyces sp. AA1529 hypothetical protein [Streptomyces sp. AA1529].
WP_019435097.1 MiaB->?->PCAD*-><-?<-?||MiaA->?->DAP_epimerase-> 238 bacteria>actinobacteria Streptomyces sp. AA0539 hypothetical protein [Streptomyces sp. AA0539].
WP_018850360.1 MiaB->PCAD*-><-?||MiaA->?->DAP_epimerase-> 240 bacteria>actinobacteria Streptomyces sp. CNT372 hypothetical protein [Streptomyces sp. CNT372].
WP_023586189.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD*<-MiaB 244 bacteria>actinobacteria Streptomyces violaceusniger hypothetical protein [Streptomyces violaceusniger].
WP_018516326.1 <-DAP_epimerase<-?<-MiaA||?-><-PCAD*<-MiaB 237 bacteria>actinobacteria Streptomyces sp. ScaeMP-e10 hypothetical protein [Streptomyces sp. ScaeMP-e10].
WP_007491636.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD*<-MiaB 238 bacteria>actinobacteria Streptomyces zinciresistens hypothetical protein [Streptomyces zinciresistens].
YP_004961578.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD*<-MiaB 240 bacteria>actinobacteria Streptomyces bingchenggensis BCW-1 hypothetical protein SBI_03326 [Streptomyces bingchenggensis BCW-1].
YP_007934473.1 MiaB->PCAD*-><-?||MiaA->?->DAP_epimerase-> 234 bacteria>actinobacteria Streptomyces fulvissimus DSM 40593 hypothetical protein SFUL_5705 [Streptomyces fulvissimus DSM 40593].
WP_003956910.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD*<-MiaB 193 bacteria>actinobacteria Streptomyces clavuligerus hypothetical protein [Streptomyces clavuligerus].
WP_019547267.1 MiaB->PCAD*-><-?||MiaA->?->DAP_epimerase-> 237 bacteria>actinobacteria Streptomyces sulphureus hypothetical protein [Streptomyces sulphureus].
WP_020139129.1 MiaB->?->PCAD*-><-?<-?||MiaA->?->DAP_epimerase-> 237 bacteria>actinobacteria Streptomyces sp. 351MFTsu5.1 hypothetical protein [Streptomyces sp. 351MFTsu5.1].
YP_004812127.1 MiaB->PCAD*-><-?<-?||MiaA->?->DAP_epimerase-> 254 bacteria>actinobacteria Streptomyces violaceusniger Tu 4113 hypothetical protein [Streptomyces violaceusniger Tu 4113].
WP_016824398.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD*<-MiaB 238 bacteria>actinobacteria Streptomyces viridosporus hypothetical protein [Streptomyces viridosporus].
WP_003997373.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD*<-MiaB 237 bacteria>actinobacteria Streptomyces viridochromogenes hypothetical protein [Streptomyces viridochromogenes].
YP_008389036.1 MiaB->PCAD*-><-?<-?||MiaA->?->DAP_epimerase-> 237 bacteria>actinobacteria Streptomyces collinus Tu 365 hypothetical protein B446_27085 [Streptomyces collinus Tu 365].
YP_008789464.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD*<-MiaB 258 bacteria>actinobacteria Streptomyces rapamycinicus NRRL 5491 hypothetical protein M271_15030 [Streptomyces rapamycinicus NRRL 5491].
WP_023538222.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD*<-MiaB 244 bacteria>actinobacteria Streptomyces niveus hypothetical protein [Streptomyces niveus].
YP_001823243.1 <-DAP_epimerase<-?<-MiaA||?-><-PCAD*<-MiaB 239 bacteria>actinobacteria Streptomyces griseus subsp. griseus NBRC 13350 hypothetical protein SGR_1731 [Streptomyces griseus subsp. griseus NBRC 13350].
WP_003973235.1 MiaB->PCAD*-><-?<-?||MiaA->?->DAP_epimerase-> 237 bacteria>actinobacteria Streptomyces lividans hypothetical protein [Streptomyces lividans].
WP_006128044.1 MiaB->PCAD*-><-?||MiaA->?->DAP_epimerase-> 246 bacteria>actinobacteria Streptomyces filamentosus hypothetical protein [Streptomyces filamentosus].
WP_018538236.1 MiaB->PCAD*-><-?||MiaA->?->DAP_epimerase-> 238 bacteria>actinobacteria Streptomyces sp. MspMP-M5 hypothetical protein [Streptomyces sp. MspMP-M5].
WP_009997737.1 MiaB->PCAD*-><-?<-?||MiaA->?->DAP_epimerase-> 245 bacteria>actinobacteria Streptomyces clavuligerus hypothetical protein [Streptomyces clavuligerus].
WP_004945366.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD*<-MiaB 239 bacteria>actinobacteria Streptomyces mobaraensis hypothetical protein [Streptomyces mobaraensis].
WP_006346169.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD*<-MiaB 235 bacteria>actinobacteria Streptomyces tsukubaensis hypothetical protein [Streptomyces tsukubaensis].
WP_004982615.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD*<-MiaB 238 bacteria>actinobacteria Streptomyces ghanaensis hypothetical protein [Streptomyces ghanaensis].
WP_006130021.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD*<-MiaB 239 bacteria>actinobacteria Streptomyces gancidicus hypothetical protein [Streptomyces gancidicus].
WP_018888369.1 MiaB->PCAD*-><-?<-?||MiaA->?->DAP_epimerase-> 238 bacteria>actinobacteria Streptomyces sp. CNT302 hypothetical protein [Streptomyces sp. CNT302].
WP_018535918.1 MiaB->PCAD*-><-?<-?||MiaA->?->DAP_epimerase-> 234 bacteria>actinobacteria Streptomyces sp. HmicA12 hypothetical protein [Streptomyces sp. HmicA12].
YP_004805317.1 MiaB->PCAD*-><-?||MiaA->?->DAP_epimerase-> 272 bacteria>actinobacteria Streptomyces sp. SirexAA-E hypothetical protein SACTE_4951 [Streptomyces sp. SirexAA-E].
WP_007821382.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD*<-MiaB 215 bacteria>actinobacteria Streptomyces sp. Tu6071 hypothetical protein [Streptomyces sp. Tu6071].
WP_006142570.1 MiaB->PCAD*-><-?||?->MiaA->?->DAP_epimerase-> 237 bacteria>actinobacteria Streptomyces griseoaurantiacus hypothetical protein [Streptomyces griseoaurantiacus].
WP_003986657.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD*<-MiaB 236 bacteria>actinobacteria Streptomyces rimosus hypothetical protein [Streptomyces rimosus].
WP_018547388.1 <-DAP_epimerase<-?<-MiaA||?-><-PCAD*<-MiaB 236 bacteria>actinobacteria Streptomyces sp. LaPpAH-108 hypothetical protein [Streptomyces sp. LaPpAH-108].
WP_020929889.1 <-DAP_epimerase<-?<-MiaA||?-><-PCAD*<-MiaB 239 bacteria>actinobacteria Streptomyces albulus hypothetical protein [Streptomyces albulus].
YP_004922524.1 <-DAP_epimerase<-?<-MiaA||?-><-PCAD*<-MiaB 239 bacteria>actinobacteria Streptomyces flavogriseus ATCC 33331 hypothetical protein Sfla_1569 [Streptomyces flavogriseus ATCC 33331].
YP_007862209.1 MiaB->PCAD*-><-?||MiaA->?->DAP_epimerase-> 249 bacteria>actinobacteria Streptomyces sp. PAMC26508 hypothetical protein F750_5296 [Streptomyces sp. PAMC26508].
WP_019889943.1 MiaB->PCAD*-><-?<-?||MiaA->?->DAP_epimerase-> 244 bacteria>actinobacteria Streptomyces purpureus hypothetical protein [Streptomyces purpureus].
YP_004907102.1 MiaB->PCAD*-><-?||MiaA->?->DAP_epimerase-> 230 bacteria>actinobacteria Kitasatospora setae KM-6054 hypothetical protein KSE_53710 [Kitasatospora setae KM-6054].
WP_008745283.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD*||?-><-MiaB 243 bacteria>actinobacteria Streptomyces sp. SPB74 hypothetical protein [Streptomyces sp. SPB74].
YP_003488148.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD*<-MiaB 234 bacteria>actinobacteria Streptomyces scabiei 87.22 hypothetical protein SCAB_24801 [Streptomyces scabiei 87.22].
WP_018092915.1 <-DAP_epimerase<-?<-MiaA||?-><-PCAD*<-MiaB 236 bacteria>actinobacteria Streptomyces sp. FxanaC1 hypothetical protein [Streptomyces sp. FxanaC1].
WP_006602698.1 <-DAP_epimerase<-?<-MiaA||?-><-PCAD*<-MiaB 236 bacteria>actinobacteria Streptomyces auratus hypothetical protein [Streptomyces auratus].
WP_019072886.1 MiaB->PCAD*-><-?<-?||MiaA->?->DAP_epimerase-> 237 bacteria>actinobacteria Streptomyces sp. R1-NS-10 hypothetical protein [Streptomyces sp. R1-NS-10].
YP_007521166.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD*<-MiaB 237 bacteria>actinobacteria Streptomyces davawensis JCM 4913 hypothetical protein BN159_2660 [Streptomyces davawensis JCM 4913].
WP_023546171.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD*<-MiaB 237 bacteria>actinobacteria Streptomyces roseochromogenes hypothetical protein [Streptomyces roseochromogenes].
WP_003993427.1 MiaB->PCAD*-><-?<-?||MiaA->?->DAP_epimerase-> 237 bacteria>actinobacteria Streptomyces viridochromogenes hypothetical protein [Streptomyces viridochromogenes].
WP_010358946.1 <-DAP_epimerase<-?<-MiaA||?-><-PCAD*<-MiaB 237 bacteria>actinobacteria Streptomyces acidiscabies hypothetical protein [Streptomyces acidiscabies].
WP_006379454.1 MiaB->?->PCAD*-><-?<-?||MiaA->?->DAP_epimerase-> 239 bacteria>actinobacteria Streptomyces turgidiscabies hypothetical protein [Streptomyces turgidiscabies].
WP_016432257.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD*<-MiaB 239 bacteria>actinobacteria Streptomyces sp. HGB0020 hypothetical protein [Streptomyces sp. HGB0020].
WP_009307294.1 MiaB->PCAD*-><-?<-?||MiaA->?->DAP_epimerase-> 240 bacteria>actinobacteria Streptomyces ipomoeae hypothetical protein [Streptomyces ipomoeae].
WP_018520784.1 MiaB->PCAD*-><-?||MiaA->?->DAP_epimerase-> 237 bacteria>actinobacteria Streptomyces MULTISPECIES: hypothetical protein [Streptomyces].
WP_018105313.1 MiaB->PCAD*-><-?||MiaA->?->DAP_epimerase-> 237 bacteria>actinobacteria Streptomyces MULTISPECIES: hypothetical protein [Streptomyces].
WP_019060981.1 MiaB->PCAD*-><-?<-?||MiaA->?->DAP_epimerase-> 241 bacteria>actinobacteria Streptomyces prunicolor hypothetical protein [Streptomyces prunicolor].
WP_016642214.1 <-DAP_epimerase<-?<-MiaA||?->?-><-PCAD*<-MiaB 241 bacteria>actinobacteria Streptomyces aurantiacus hypothetical protein [Streptomyces aurantiacus].
WP_009069021.1 MiaB->PCAD*-><-?||MiaA->?->DAP_epimerase-> 243 bacteria>actinobacteria Streptomyces sp. SPB78 hypothetical protein [Streptomyces sp. SPB78].
WP_010063484.1 <-DAP_epimerase<-?<-MiaA||?-><-PCAD*<-MiaB 246 bacteria>actinobacteria Streptomyces globisporus hypothetical protein [Streptomyces globisporus].
WP_021333602.1 MiaB->?->PCAD*->MiaA->?->DAP_epimerase-> 253 bacteria>actinobacteria Rhodococcus erythropolis hypothetical protein [Rhodococcus erythropolis].
YP_008371514.1 <-MiaA<-PCAD*||?->?->?-><-?<-? 207 bacteria>actinobacteria Corynebacterium maris DSM 45190 hypothetical protein B841_07770 [Corynebacterium maris DSM 45190].
WP_005289809.1 <-?||PCAD*->MiaA->DAP_epimerase-> 191 bacteria>actinobacteria Corynebacterium genitalium hypothetical protein [Corynebacterium genitalium].
YP_004584806.1 MiaA->?->HflX-><-?<-PCAD*<-MiaB 256 bacteria>actinobacteria Frankia symbiont of Datisca glomerata hypothetical protein [Frankia symbiont of Datisca glomerata].
WP_023868441.1 <-?||?->PCAD*->MiaA-> 232 bacteria>actinobacteria Mycobacterium avium hypothetical protein [Mycobacterium avium].
WP_018020387.1 MiaB->?-><-?<-?||PCAD*->MiaA-> 205 bacteria>actinobacteria Corynebacterium ciconiae hypothetical protein [Corynebacterium ciconiae].
YP_004492962.1 MiaB->?-><-?||PCAD*->MiaA-> 239 bacteria>actinobacteria Amycolicicoccus subflavus DQS3-9A1 hypothetical protein AS9A_1713 [Amycolicicoccus subflavus DQS3-9A1].
WP_018728470.1 <-DAP_epimerase<-MiaA<-PCAD*||?-><-MiaB 301 bacteria>actinobacteria Salinispora pacifica hypothetical protein [Salinispora pacifica].
WP_019871284.1 MiaB-><-?||PCAD*->MiaA->DAP_epimerase-> 278 bacteria>actinobacteria Salinispora pacifica hypothetical protein [Salinispora pacifica].
WP_020216804.1 <-DAP_epimerase<-MiaA<-PCAD*||?-><-MiaB 268 bacteria>actinobacteria Salinispora arenicola hypothetical protein [Salinispora arenicola].
WP_018818018.1 MiaB-><-?||PCAD*->MiaA->DAP_epimerase-> 283 bacteria>actinobacteria Salinispora pacifica hypothetical protein [Salinispora pacifica].
WP_018815029.1 <-DAP_epimerase<-MiaA<-PCAD*||?-><-MiaB 295 bacteria>actinobacteria Salinispora pacifica hypothetical protein [Salinispora pacifica].
WP_018744583.1 MiaB-><-?||PCAD*->MiaA->DAP_epimerase-> 295 bacteria>actinobacteria Salinispora pacifica hypothetical protein [Salinispora pacifica].
YP_006368157.1 <-DAP_epimerase<-MiaA<-PCAD*||?-><-MiaB 230 bacteria>actinobacteria Modestobacter marinus hypothetical protein MODMU_4295 [Modestobacter marinus].
WP_007626995.1 <-HflX<-DAP_epimerase||?-><-?<-MiaA<-PCAD* 218 bacteria>actinobacteria Dietzia cinnamea hypothetical protein [Dietzia cinnamea].
WP_006329538.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD* 243 bacteria>actinobacteria Gordonia rhizosphera hypothetical protein [Gordonia rhizosphera].
WP_007621497.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD* 293 bacteria>actinobacteria Gordonia soli hypothetical protein [Gordonia soli].
WP_006371178.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD* 296 bacteria>actinobacteria Gordonia polyisoprenivorans hypothetical protein [Gordonia polyisoprenivorans].
WP_005451037.1 PCAD*->MiaA->DAP_epimerase->HflX-> 233 bacteria>actinobacteria Saccharomonospora azurea hypothetical protein [Saccharomonospora azurea].
YP_004453099.1 MiaB-><-?<-?||PCAD*->MiaA->DAP_epimerase->?-><-?||HflX-> 315 bacteria>actinobacteria Cellulomonas fimi ATCC 484 hypothetical protein Celf_1578 [Cellulomonas fimi ATCC 484].
YP_001505587.1 MiaB->PCAD*->MiaA->?->DAP_epimerase->HflX-> 261 bacteria>actinobacteria Frankia sp. EAN1pec hypothetical protein Franean1_1227 [Frankia sp. EAN1pec].
WP_018504634.1 MiaB->PCAD*->MiaA->?->DAP_epimerase->HflX-> 281 bacteria>actinobacteria Frankia sp. BCU110501 hypothetical protein [Frankia sp. BCU110501].
WP_018636847.1 MiaB->PCAD*->MiaA->?->DAP_epimerase->HflX-> 303 bacteria>actinobacteria Frankia sp. BMG5.12 hypothetical protein [Frankia sp. BMG5.12].
WP_023646256.1 <-HflX<-DAP_epimerase<-MiaA<-?<-PCAD*||?-><-?||?->?-><-MiaB 213 bacteria>actinobacteria actinobacterium LLX17 hypothetical protein [actinobacterium LLX17].
WP_007077537.1 MiaB-><-?<-?||?->PCAD*-><-?||MiaA->DAP_epimerase->HflX-> 230 bacteria>actinobacteria Aeromicrobium marinum conserved hypothetical protein [Aeromicrobium marinum].
WP_006542612.1 MiaB->PCAD*->MiaA->?->DAP_epimerase->HflX-> 262 bacteria>actinobacteria Frankia sp. EUN1f hypothetical protein [Frankia sp. EUN1f].
WP_006767838.1 <-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 208 bacteria>actinobacteria Corynebacterium efficiens hypothetical protein [Corynebacterium efficiens].
YP_007035898.1 <-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 226 bacteria>actinobacteria Saccharothrix espanaensis DSM 44229 hypothetical protein BN6_17030 [Saccharothrix espanaensis DSM 44229].
WP_016422616.1 MiaB->?-><-?||PCAD*->MiaA->DAP_epimerase-> 234 bacteria>actinobacteria Corynebacterium sp. HFH0082 hypothetical protein [Corynebacterium sp. HFH0082].
YP_006213756.1 <-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-?<-MiaB 242 bacteria>actinobacteria Corynebacterium pseudotuberculosis 31 hypothetical protein Cp31_1258 [Corynebacterium pseudotuberculosis 31].
AHI00026.1 <-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 224 bacteria>actinobacteria Kutzneria albida DSM 43870 hypothetical protein KALB_6666 [Kutzneria albida DSM 43870].
EWM16977.1 MiaB->?-><-?||PCAD*->MiaA->DAP_epimerase-> 235 bacteria>actinobacteria Kutzneria sp. 744 conserved alanine-rich protein [Kutzneria sp. 744].
WP_005458287.1 <-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 234 bacteria>actinobacteria Saccharomonospora cyanea hypothetical protein [Saccharomonospora cyanea].
WP_021344064.1 MiaB->?-><-?||PCAD*->MiaA->?->DAP_epimerase-> 253 bacteria>actinobacteria Rhodococcus sp. P27 hypothetical protein [Rhodococcus sp. P27].
YP_002906396.1 <-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 281 bacteria>actinobacteria Corynebacterium kroppenstedtii DSM 44385 hypothetical protein ckrop_1102 [Corynebacterium kroppenstedtii DSM 44385].
WP_020419596.1 <-HflX<-?||?->?-><-MiaA<-PCAD*||?-> 227 bacteria>actinobacteria Amycolatopsis sp. ATCC 39116 Catalytic LigB subunit of aromatic ring-opening dioxygenase [Amycolatopsis sp. ATCC 39116].
WP_009977981.1 <-MiaA<-PCAD*<-?||?-><-?<-MiaB 232 bacteria>actinobacteria Mycobacterium avium hypothetical protein [Mycobacterium avium].
WP_020679051.1 <-DAP_epimerase<-?<-MiaA||?-><-PCAD*<-MiaB<-HflX 207 bacteria>actinobacteria Streptomyces sp. CNQ766 hypothetical protein [Streptomyces sp. CNQ766].
WP_018843513.1 HflX->MiaB->PCAD*-><-?||MiaA->?->DAP_epimerase-> 223 bacteria>actinobacteria Streptomyces sp. CNS335 hypothetical protein [Streptomyces sp. CNS335].
WP_018382843.1 <-HflX<-?<-DAP_epimerase<-?<-MiaA<-PCAD*<-MiaB 243 bacteria>actinobacteria Streptomyces vitaminophilus hypothetical protein [Streptomyces vitaminophilus].
WP_020610497.1 HflX->MiaB->PCAD*-><-?||MiaA->?->DAP_epimerase-> 240 bacteria>actinobacteria Streptomyces sp. CNY243 hypothetical protein [Streptomyces sp. CNY243].
EUA09544.1 <-HflX<-?<-DAP_epimerase<-MiaA<-PCAD*<-? 231 bacteria>actinobacteria Mycobacterium kansasii 732 hypothetical protein I546_4257 [Mycobacterium kansasii 732].
WP_006840137.1 <-?||?->?->PCAD*->MiaA->DAP_epimerase-><-?<-?||HflX-> 190 bacteria>actinobacteria Corynebacterium lipophiloflavum hypothetical protein [Corynebacterium lipophiloflavum].
WP_003859796.1 <-?||PCAD*->MiaA->DAP_epimerase-><-?<-?||HflX-> 206 bacteria>actinobacteria Corynebacterium glutamicum hypothetical protein [Corynebacterium glutamicum].
WP_009155333.1 <-HflX<-?||?-><-DAP_epimerase<-MiaA<-PCAD*||?-> 245 bacteria>actinobacteria Saccharomonospora marina Catalytic LigB subunit of aromatic ring-opening dioxygenase [Saccharomonospora marina].
YP_004332194.1 <-?||PCAD*->MiaA->DAP_epimerase->HflX-> 239 bacteria>actinobacteria Pseudonocardia dioxanivorans CB1190 hypothetical protein Psed_2116 [Pseudonocardia dioxanivorans CB1190].
WP_004019384.1 <-?||PCAD*->MiaA->DAP_epimerase->HflX-> 259 bacteria>actinobacteria Gordonia terrae hypothetical protein [Gordonia terrae].
GAF33649.1 <-?||PCAD*->MiaA->?->DAP_epimerase->HflX-> 296 bacteria>actinobacteria Nocardia seriolae N-2927 hypothetical protein NS07_contig00266-0004 [Nocardia seriolae N-2927].
WP_018581177.1 MiaB->?-><-?<-?||PCAD*->MiaA-><-?<-?||HflX-> 201 bacteria>actinobacteria Corynebacterium pilosum hypothetical protein [Corynebacterium pilosum].
WP_018023850.1 MiaB->?->?-><-?||PCAD*->MiaA-><-?<-?||HflX-> 208 bacteria>actinobacteria Corynebacterium ulceribovis hypothetical protein [Corynebacterium ulceribovis].
WP_023959668.1 <-HflX<-MiaA<-PCAD*||?-><-?<-MiaB 239 bacteria>actinobacteria Williamsia sp. D3 hypothetical protein [Williamsia sp. D3].
WP_018785977.1 MiaB-><-?||PCAD*->MiaA->DAP_epimerase-><-?||HflX-> 224 bacteria>actinobacteria Micromonospora sp. CNB394 hypothetical protein [Micromonospora sp. CNB394].
YP_003203265.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-MiaB 236 bacteria>actinobacteria Nakamurella multipartita DSM 44233 hypothetical protein Namu_3984 [Nakamurella multipartita DSM 44233].
YP_005330559.1 <-HflX||?-><-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-?<-MiaB 241 bacteria>actinobacteria Blastococcus saxobsidens DD2 hypothetical protein BLASA_3674 [Blastococcus saxobsidens DD2].
WP_007456829.1 MiaB-><-?<-?<-?||PCAD*->MiaA->DAP_epimerase-><-?||HflX-> 243 bacteria>actinobacteria Micromonospora lupini hypothetical protein [Micromonospora lupini].
YP_004404186.1 MiaB-><-?<-?||PCAD*->MiaA->DAP_epimerase-><-?||HflX-> 258 bacteria>actinobacteria Verrucosispora maris AB-18-032 hypothetical protein VAB18032_12360 [Verrucosispora maris AB-18-032].
YP_873243.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?->?-><-MiaB 267 bacteria>actinobacteria Acidothermus cellulolyticus 11B hypothetical protein Acel_1485 [Acidothermus cellulolyticus 11B].
WP_019033286.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?-><-MiaB 268 bacteria>actinobacteria Salinispora arenicola hypothetical protein [Salinispora arenicola].
WP_019531802.1 MiaB-><-?||PCAD*->MiaA->DAP_epimerase-><-?<-?||HflX-> 268 bacteria>actinobacteria Salinispora arenicola hypothetical protein [Salinispora arenicola].
WP_018253558.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?-><-MiaB 275 bacteria>actinobacteria Salinispora pacifica hypothetical protein [Salinispora pacifica].
WP_007075373.1 MiaB-><-?<-?<-?||PCAD*->MiaA->DAP_epimerase-><-?||HflX-> 277 bacteria>actinobacteria Micromonospora sp. ATCC 39149 hypothetical protein [Micromonospora sp. ATCC 39149].
WP_018220583.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?-><-MiaB 278 bacteria>actinobacteria Salinispora pacifica hypothetical protein [Salinispora pacifica].
WP_018822418.1 MiaB-><-?||PCAD*->MiaA->DAP_epimerase-><-?<-?||HflX-> 280 bacteria>actinobacteria Salinispora pacifica hypothetical protein [Salinispora pacifica].
WP_018828791.1 MiaB-><-?||PCAD*->MiaA->DAP_epimerase-><-?<-?||HflX-> 283 bacteria>actinobacteria Salinispora pacifica hypothetical protein [Salinispora pacifica].
WP_018812367.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?-><-MiaB 288 bacteria>actinobacteria Salinispora pacifica hypothetical protein [Salinispora pacifica].
YP_004081491.1 MiaB-><-?<-?||PCAD*->MiaA->DAP_epimerase-><-?||HflX-> 239 bacteria>actinobacteria Micromonospora sp. L5 hypothetical protein ML5_1809 [Micromonospora sp. L5].
EWM65278.1 <-HflX||?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-MiaB 239 bacteria>actinobacteria Micromonospora sp. M42 hypothetical protein MCBG_02411 [Micromonospora sp. M42].
YP_003834682.1 MiaB-><-?<-?||PCAD*->MiaA->DAP_epimerase-><-?||HflX-> 239 bacteria>actinobacteria Micromonospora aurantiaca ATCC 27029 hypothetical protein Micau_1548 [Micromonospora aurantiaca ATCC 27029].
WP_018790750.1 MiaB-><-?||PCAD*->MiaA->DAP_epimerase-><-?<-?||HflX-> 268 bacteria>actinobacteria Salinispora MULTISPECIES: hypothetical protein [Salinispora].
WP_018805046.1 MiaB-><-?||PCAD*->MiaA->DAP_epimerase-><-?<-?||HflX-> 268 bacteria>actinobacteria Salinispora arenicola hypothetical protein [Salinispora arenicola].
WP_018793407.1 MiaB-><-?||PCAD*->MiaA->DAP_epimerase-><-?<-?||HflX-> 268 bacteria>actinobacteria Salinispora arenicola hypothetical protein [Salinispora arenicola].
WP_018799595.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?-><-MiaB 268 bacteria>actinobacteria Salinispora arenicola hypothetical protein [Salinispora arenicola].
WP_018797593.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?-><-MiaB 268 bacteria>actinobacteria Salinispora arenicola hypothetical protein [Salinispora arenicola].
WP_018908014.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?-><-MiaB 268 bacteria>actinobacteria Salinispora arenicola hypothetical protein [Salinispora arenicola].
WP_019900010.1 MiaB-><-?||PCAD*->MiaA->DAP_epimerase-><-?<-?||HflX-> 268 bacteria>actinobacteria Salinispora arenicola hypothetical protein [Salinispora arenicola].
WP_018800722.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?-><-MiaB 268 bacteria>actinobacteria Salinispora arenicola hypothetical protein [Salinispora arenicola].
YP_001536293.1 MiaB-><-?||PCAD*->MiaA->DAP_epimerase-><-?<-?||HflX-> 268 bacteria>actinobacteria Salinispora arenicola CNS-205 hypothetical protein Sare_1402 [Salinispora arenicola CNS-205].
WP_018587522.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?-><-MiaB 268 bacteria>actinobacteria Salinispora arenicola hypothetical protein [Salinispora arenicola].
WP_018585034.1 MiaB-><-?||PCAD*->MiaA->DAP_epimerase-><-?<-?||HflX-> 268 bacteria>actinobacteria Salinispora MULTISPECIES: hypothetical protein [Salinispora].
WP_019031749.1 MiaB-><-?||PCAD*->MiaA->DAP_epimerase-><-?<-?||HflX-> 268 bacteria>actinobacteria Salinispora arenicola hypothetical protein [Salinispora arenicola].
YP_001158288.1 MiaB-><-?||PCAD*->MiaA->DAP_epimerase-><-?<-?||HflX-> 278 bacteria>actinobacteria Salinispora tropica CNB-440 hypothetical protein Strop_1444 [Salinispora tropica CNB-440].
WP_018219078.1 MiaB-><-?||PCAD*->MiaA->DAP_epimerase->?-><-?||HflX-> 278 bacteria>actinobacteria Salinispora pacifica hypothetical protein [Salinispora pacifica].
WP_018830415.1 MiaB-><-?||PCAD*->MiaA->DAP_epimerase-><-?<-?||HflX-> 278 bacteria>actinobacteria Salinispora tropica hypothetical protein [Salinispora tropica].
WP_018732590.1 MiaB-><-?||PCAD*->MiaA->DAP_epimerase->?-><-?||HflX-> 295 bacteria>actinobacteria Salinispora pacifica hypothetical protein [Salinispora pacifica].
WP_018736745.1 MiaB-><-?||PCAD*->MiaA->DAP_epimerase->?-><-?||HflX-> 295 bacteria>actinobacteria Salinispora pacifica hypothetical protein [Salinispora pacifica].
WP_018724105.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?-><-MiaB 300 bacteria>actinobacteria Salinispora pacifica hypothetical protein [Salinispora pacifica].
YP_003410849.1 <-HflX||?-><-DAP_epimerase<-MiaA<-PCAD*||?-><-MiaB 237 bacteria>actinobacteria Geodermatophilus obscurus DSM 43160 hypothetical protein Gobs_3909 [Geodermatophilus obscurus DSM 43160].
WP_003919339.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?<-?<-?||?-><-? 228 bacteria>actinobacteria Mycobacterium xenopi hypothetical protein [Mycobacterium xenopi].
WP_020787995.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?<-?||?-><-?||?-> 231 bacteria>actinobacteria Mycobacterium sp. 012931 hypothetical protein [Mycobacterium sp. 012931].
WP_005149387.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?||?-> 243 bacteria>actinobacteria Mycobacterium rhodesiae hypothetical protein [Mycobacterium rhodesiae].
WP_018297972.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-?<-MiaB 190 bacteria>actinobacteria Corynebacterium lubricantis hypothetical protein [Corynebacterium lubricantis].
YP_007465049.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 203 bacteria>actinobacteria Corynebacterium halotolerans YIM 70093 = DSM 44683 hypothetical protein A605_08425 [Corynebacterium halotolerans YIM 70093 = DSM 44683].
WP_006821777.1 MiaB->?-><-?<-?||PCAD*->MiaA->DAP_epimerase-><-?<-?||HflX-> 207 bacteria>actinobacteria Corynebacterium casei hypothetical protein [Corynebacterium casei].
WP_003845503.1 MiaB->?-><-?<-?||PCAD*->MiaA->DAP_epimerase-><-?<-?||HflX-> 213 bacteria>actinobacteria Corynebacterium ammoniagenes hypothetical protein [Corynebacterium ammoniagenes].
WP_017836916.1 <-HflX<-DAP_epimerase||?-><-?<-MiaA<-PCAD*||?-><-?<-MiaB 216 bacteria>actinobacteria Dietzia sp. UCD-THP hypothetical protein [Dietzia sp. UCD-THP].
WP_018160816.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 222 bacteria>actinobacteria Smaragdicoccus niigatensis hypothetical protein [Smaragdicoccus niigatensis].
WP_017976168.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 224 bacteria>actinobacteria Actinopolyspora halophila hypothetical protein [Actinopolyspora halophila].
WP_005513704.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 229 bacteria>actinobacteria Rhodococcus equi hypothetical protein [Rhodococcus equi].
WP_022595512.1 MiaB->?-><-?||PCAD*->MiaA->DAP_epimerase->HflX-> 229 bacteria>actinobacteria Rhodococcus equi hypothetical protein [Rhodococcus equi].
WP_021335846.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 231 bacteria>actinobacteria Corynebacterium diphtheriae hypothetical protein [Corynebacterium diphtheriae].
WP_020101865.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 231 bacteria>actinobacteria Mycobacterium sp. 360MFTsu5.1 hypothetical protein [Mycobacterium sp. 360MFTsu5.1].
WP_006866453.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 232 bacteria>actinobacteria Gordonia namibiensis hypothetical protein [Gordonia namibiensis].
WP_010695218.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?||?-><-?<-?<-MiaB 234 bacteria>actinobacteria Saccharopolyspora spinosa hypothetical protein [Saccharopolyspora spinosa].
WP_019853507.1 MiaB->?-><-?||PCAD*->MiaA->DAP_epimerase->HflX-> 237 bacteria>actinobacteria Actinopolyspora mortivallis hypothetical protein [Actinopolyspora mortivallis].
WP_018686230.1 <-HflX<-?||?-><-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 237 bacteria>actinobacteria Actinokineospora enzanensis hypothetical protein [Actinokineospora enzanensis].
WP_010837641.1 MiaB->?-><-?||PCAD*->MiaA->DAP_epimerase->HflX-> 237 bacteria>actinobacteria Rhodococcus rhodnii hypothetical protein [Rhodococcus rhodnii].
WP_005261138.1 <-HflX<-DAP_epimerase<-?<-MiaA<-PCAD*||?-><-?<-MiaB 238 bacteria>actinobacteria Rhodococcus opacus hypothetical protein [Rhodococcus opacus].
YP_706704.1 MiaB->?-><-?||PCAD*->MiaA->?->DAP_epimerase->HflX-> 238 bacteria>actinobacteria Rhodococcus jostii RHA1 hypothetical protein RHA1_ro06774 [Rhodococcus jostii RHA1].
WP_009480029.1 MiaB->?-><-?||PCAD*->MiaA->?->DAP_epimerase->HflX-> 238 bacteria>actinobacteria Rhodococcus MULTISPECIES: hypothetical protein [Rhodococcus].
WP_007296368.1 <-HflX<-DAP_epimerase<-?<-MiaA<-PCAD*||?-><-?<-MiaB 238 bacteria>actinobacteria Rhodococcus imtechensis hypothetical protein [Rhodococcus imtechensis].
WP_005240758.1 MiaB->?-><-?||PCAD*->MiaA->?->DAP_epimerase->HflX-> 238 bacteria>actinobacteria Rhodococcus opacus hypothetical protein [Rhodococcus opacus].
WP_023635861.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 239 bacteria>actinobacteria Corynebacterium ulcerans hypothetical protein [Corynebacterium ulcerans].
WP_022862167.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 240 bacteria>actinobacteria Corynebacterium massiliense hypothetical protein [Corynebacterium massiliense].
WP_005942198.1 MiaB->?-><-?||PCAD*->MiaA->DAP_epimerase->HflX-> 240 bacteria>actinobacteria Gordonia hirsuta hypothetical protein [Gordonia hirsuta].
WP_020110210.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 240 bacteria>actinobacteria Rhodococcus sp. 114MFTsu3.1 hypothetical protein [Rhodococcus sp. 114MFTsu3.1].
WP_019664101.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 240 bacteria>actinobacteria Rhodococcus sp. 29MFTsu3.1 hypothetical protein [Rhodococcus sp. 29MFTsu3.1].
WP_018179873.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 241 bacteria>actinobacteria Gordonia kroppenstedtii hypothetical protein [Gordonia kroppenstedtii].
WP_008716900.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 243 bacteria>actinobacteria Rhodococcus sp. AW25M09 putative uncharacterized protein [Rhodococcus sp. AW25M09].
WP_007735176.1 MiaB->?-><-?||PCAD*->MiaA->?->DAP_epimerase->HflX-> 256 bacteria>actinobacteria Rhodococcus qingshengii hypothetical protein [Rhodococcus qingshengii].
WP_022566375.1 MiaB->?-><-?||PCAD*->MiaA->?->DAP_epimerase->HflX-> 257 bacteria>actinobacteria Nocardia asteroides hypothetical protein [Nocardia asteroides].
YP_003273353.1 MiaB->?-><-?<-?||PCAD*->MiaA->DAP_epimerase->HflX-> 260 bacteria>actinobacteria Gordonia bronchialis DSM 43247 hypothetical protein Gbro_2212 [Gordonia bronchialis DSM 43247].
WP_005172907.1 MiaB->?-><-?||PCAD*->MiaA->DAP_epimerase->HflX-> 292 bacteria>actinobacteria Gordonia aichiensis hypothetical protein [Gordonia aichiensis].
WP_005204562.1 MiaB->?-><-?||PCAD*->MiaA->DAP_epimerase->HflX-> 296 bacteria>actinobacteria Gordonia sputi hypothetical protein [Gordonia sputi].
WP_009680436.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 296 bacteria>actinobacteria Gordonia neofelifaecis hypothetical protein [Gordonia neofelifaecis].
YP_005158160.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 231 bacteria>actinobacteria Corynebacterium diphtheriae 31A hypothetical protein CD31A_1462 [Corynebacterium diphtheriae 31A].
YP_005127855.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 231 bacteria>actinobacteria Corynebacterium diphtheriae INCA 402 hypothetical protein CDB402_1354 [Corynebacterium diphtheriae INCA 402].
YP_005160525.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 231 bacteria>actinobacteria Corynebacterium diphtheriae BH8 hypothetical protein CDBH8_1438 [Corynebacterium diphtheriae BH8].
YP_005133898.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?->?->?-><-?<-MiaB 231 bacteria>actinobacteria Corynebacterium diphtheriae CDCE 8392 hypothetical protein CDCE8392_1362 [Corynebacterium diphtheriae CDCE 8392].
YP_005140674.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 231 bacteria>actinobacteria Corynebacterium diphtheriae HC04 hypothetical protein CDHC04_1365 [Corynebacterium diphtheriae HC04].
YP_005142992.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 231 bacteria>actinobacteria Corynebacterium diphtheriae PW8 hypothetical protein CDPW8_1435 [Corynebacterium diphtheriae PW8].
YP_005145234.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 231 bacteria>actinobacteria Corynebacterium diphtheriae VA01 hypothetical protein CDVA01_1327 [Corynebacterium diphtheriae VA01].
YP_004629983.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 239 bacteria>actinobacteria Corynebacterium ulcerans BR-AD22 hypothetical protein CULC22_01354 [Corynebacterium ulcerans BR-AD22].
YP_005710967.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 239 bacteria>actinobacteria Corynebacterium ulcerans 809 hypothetical protein CULC809_01341 [Corynebacterium ulcerans 809].
YP_005696810.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 235 bacteria>actinobacteria Corynebacterium pseudotuberculosis 1/06-A hypothetical protein Cp106_1223 [Corynebacterium pseudotuberculosis 1/06-A].
YP_006437378.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 243 bacteria>actinobacteria Corynebacterium pseudotuberculosis Cp162 hypothetical protein Cp162_1242 [Corynebacterium pseudotuberculosis Cp162].
YP_005694819.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 242 bacteria>actinobacteria Corynebacterium pseudotuberculosis CIP 52.97 hypothetical protein CpCIP5297_1264 [Corynebacterium pseudotuberculosis CIP 52.97].
AHH20171.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 244 bacteria>actinobacteria Nocardia nova SH22a hypothetical protein NONO_c53910 [Nocardia nova SH22a].
YP_006810913.1 <-HflX<-DAP_epimerase<-?<-MiaA<-PCAD*||?-><-?<-MiaB 264 bacteria>actinobacteria Nocardia brasiliensis ATCC 700358 hypothetical protein O3I_029950 [Nocardia brasiliensis ATCC 700358].
ETT27586.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 238 bacteria>actinobacteria Rhodococcus rhodochrous ATCC 21198 hypothetical protein RR21198_1886 [Rhodococcus rhodochrous ATCC 21198].
GAF45783.1 <-HflX<-DAP_epimerase<-?<-MiaA<-PCAD*||?-><-?<-MiaB 238 bacteria>actinobacteria Rhodococcus wratislaviensis NBRC 100605 hypothetical protein RW1_026_00830 [Rhodococcus wratislaviensis NBRC 100605].
YP_003646754.1 MiaB->?-><-?<-?||PCAD*->MiaA->DAP_epimerase->HflX-> 206 bacteria>actinobacteria Tsukamurella paurometabola DSM 20162 hypothetical protein [Tsukamurella paurometabola DSM 20162].
EWC58281.1 <-HflX<-?<-DAP_epimerase<-MiaA<-PCAD*<-?||?-><-?<-MiaB 241 bacteria>actinobacteria Actinokineospora sp. EG49 hypothetical protein UO65_6423 [Actinokineospora sp. EG49].
YP_003783648.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 234 bacteria>actinobacteria Corynebacterium pseudotuberculosis FRC41 hypothetical protein cpfrc_01248 [Corynebacterium pseudotuberculosis FRC41].
WP_020637623.1 <-HflX<-?||?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 229 bacteria>actinobacteria Amycolatopsis alba hypothetical protein [Amycolatopsis alba].
YP_002783952.1 MiaB->?-><-?||PCAD*->MiaA->?->DAP_epimerase->HflX-> 238 bacteria>actinobacteria Rhodococcus opacus B4 hypothetical protein ROP_67600 [Rhodococcus opacus B4].
EWG62155.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?||?-><-?<-MiaB 243 bacteria>actinobacteria Mycobacterium aromaticivorans JS19b1 hypothetical protein Y900_0114100 [Mycobacterium aromaticivorans JS19b1].
WP_009943783.1 MiaB->?-><-?||PCAD*->MiaA->DAP_epimerase->HflX-> 237 bacteria>actinobacteria Saccharopolyspora erythraea hypothetical protein [Saccharopolyspora erythraea].
WP_006239821.1 MiaB->?-><-?||PCAD*->MiaA->DAP_epimerase->HflX-> 233 bacteria>actinobacteria Saccharomonospora xinjiangensis hypothetical protein [Saccharomonospora xinjiangensis].
YP_003134574.1 <-HflX<-?||?-><-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 243 bacteria>actinobacteria Saccharomonospora viridis DSM 43017 hypothetical protein Svir_27660 [Saccharomonospora viridis DSM 43017].
YP_008011343.1 MiaB->?-><-?<-?||PCAD*->MiaA->DAP_epimerase-><-?||?->HflX-> 245 bacteria>actinobacteria Amycolatopsis orientalis HCCB10007 hypothetical protein AORI_2352 [Amycolatopsis orientalis HCCB10007].
YP_006668921.1 MiaB->?-><-?||PCAD*->MiaA->DAP_epimerase->HflX-> 256 bacteria>actinobacteria Gordonia sp. KTR9 hypothetical protein KTR9_2128 [Gordonia sp. KTR9].
WP_010840850.1 MiaB->?-><-?||PCAD*->MiaA->DAP_epimerase->HflX-> 256 bacteria>actinobacteria Gordonia terrae hypothetical protein [Gordonia terrae].
WP_005164686.1 <-HflX<-?||?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 231 bacteria>actinobacteria Amycolatopsis azurea hypothetical protein [Amycolatopsis azurea].
WP_007029273.1 <-HflX<-?||?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 246 bacteria>actinobacteria Amycolatopsis decaplanina hypothetical protein [Amycolatopsis decaplanina].
WP_005192815.1 MiaB->?-><-?||PCAD*->MiaA-><-?||DAP_epimerase->HflX-> 272 bacteria>actinobacteria Gordonia amarae hypothetical protein [Gordonia amarae].
WP_007238170.1 MiaB->?-><-?||PCAD*->MiaA->DAP_epimerase->HflX-> 258 bacteria>actinobacteria Gordonia otitidis hypothetical protein [Gordonia otitidis].
AHI22999.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 205 bacteria>actinobacteria Corynebacterium vitaeruminis DSM 20294 hypothetical protein B843_08070 [Corynebacterium vitaeruminis DSM 20294].
WP_023021367.1 MiaB->?-><-?<-?||PCAD*->MiaA->DAP_epimerase-><-?<-?||HflX-> 199 bacteria>actinobacteria Corynebacterium MULTISPECIES: hypothetical protein [Corynebacterium].
WP_005325110.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 199 bacteria>actinobacteria Corynebacterium pseudogenitalium hypothetical protein [Corynebacterium pseudogenitalium].
WP_005328630.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 199 bacteria>actinobacteria Corynebacterium tuberculostearicum hypothetical protein [Corynebacterium tuberculostearicum].
WP_005283456.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 206 bacteria>actinobacteria Corynebacterium accolens hypothetical protein [Corynebacterium accolens].
WP_023030603.1 MiaB->?-><-?<-?||PCAD*->MiaA->DAP_epimerase-><-?<-?||HflX-> 206 bacteria>actinobacteria Corynebacterium sp. KPL1818 hypothetical protein [Corynebacterium sp. KPL1818].
WP_023022780.1 MiaB->?-><-?<-?||PCAD*->MiaA->DAP_epimerase-><-?<-?||HflX-> 206 bacteria>actinobacteria Corynebacterium MULTISPECIES: hypothetical protein [Corynebacterium].
WP_005278872.1 MiaB->?-><-?<-?||PCAD*->MiaA->DAP_epimerase-><-?<-?||HflX-> 206 bacteria>actinobacteria Corynebacterium accolens hypothetical protein [Corynebacterium accolens].
YP_002835020.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-?<-MiaB 210 bacteria>actinobacteria Corynebacterium aurimucosum ATCC 700975 hypothetical protein cauri_1489 [Corynebacterium aurimucosum ATCC 700975].
WP_007528919.1 <-HflX<-DAP_epimerase<-?<-MiaA<-PCAD*||?-><-?<-?<-MiaB 241 bacteria>actinobacteria Rhodococcus triatomae hypothetical protein [Rhodococcus triatomae].
YP_003099238.1 <-HflX<-?||?-><-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 243 bacteria>actinobacteria Actinosynnema mirum DSM 43827 hypothetical protein Amir_1441 [Actinosynnema mirum DSM 43827].
WP_018021050.1 MiaB->?-><-?<-?||PCAD*->MiaA->DAP_epimerase-><-?||HflX-> 197 bacteria>actinobacteria Corynebacterium doosanense hypothetical protein [Corynebacterium doosanense].
YP_008066586.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 203 bacteria>actinobacteria Corynebacterium glutamicum SCgG1 hypothetical protein C624_09405 [Corynebacterium glutamicum SCgG1].
WP_005076539.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 222 bacteria>actinobacteria Mycobacterium abscessus hypothetical protein [Mycobacterium abscessus].
WP_016892382.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 222 bacteria>actinobacteria Mycobacterium abscessus hypothetical protein [Mycobacterium abscessus].
WP_005069322.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 222 bacteria>actinobacteria Mycobacterium abscessus hypothetical protein [Mycobacterium abscessus].
YP_001703777.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 222 bacteria>actinobacteria Mycobacterium abscessus Conserved hypothetical protein [Mycobacterium abscessus].
WP_005057187.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 222 bacteria>actinobacteria Mycobacterium abscessus hypothetical protein [Mycobacterium abscessus].
WP_016890908.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 222 bacteria>actinobacteria Mycobacterium abscessus hypothetical protein [Mycobacterium abscessus].
WP_005093733.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 222 bacteria>actinobacteria Mycobacterium abscessus hypothetical protein [Mycobacterium abscessus].
WP_003880557.1 MiaB->?-><-?||PCAD*->MiaA->DAP_epimerase->HflX-> 228 bacteria>actinobacteria Mycobacterium fortuitum hypothetical protein [Mycobacterium fortuitum].
WP_008379271.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 229 bacteria>actinobacteria Gordonia malaquae hypothetical protein [Gordonia malaquae].
WP_010541615.1 MiaB->?-><-?||PCAD*->MiaA->?-><-?||DAP_epimerase->HflX-> 232 bacteria>actinobacteria Dietzia alimentaria hypothetical protein [Dietzia alimentaria].
WP_003926797.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 236 bacteria>actinobacteria Mycobacterium thermoresistibile hypothetical protein [Mycobacterium thermoresistibile].
WP_020107391.1 MiaB->?-><-?||PCAD*->MiaA->DAP_epimerase->HflX-> 238 bacteria>actinobacteria Nocardia sp. 348MFTsu5.1 hypothetical protein [Nocardia sp. 348MFTsu5.1].
WP_010592641.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 238 bacteria>actinobacteria Rhodococcus sp. P14 hypothetical protein [Rhodococcus sp. P14].
WP_006899186.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 243 bacteria>actinobacteria Gordonia paraffinivorans hypothetical protein [Gordonia paraffinivorans].
WP_006359521.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 244 bacteria>actinobacteria Gordonia alkanivorans hypothetical protein [Gordonia alkanivorans].
WP_005197370.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 244 bacteria>actinobacteria Gordonia rubripertincta hypothetical protein [Gordonia rubripertincta].
WP_006436461.1 MiaB->?-><-?||PCAD*->MiaA->DAP_epimerase->HflX-> 249 bacteria>actinobacteria Gordonia amicalis hypothetical protein [Gordonia amicalis].
YP_008453121.1 MiaB->?-><-?||PCAD*->MiaA->?->DAP_epimerase->HflX-> 253 bacteria>actinobacteria Rhodococcus erythropolis CCM2595 hypothetical protein O5Y_12695 [Rhodococcus erythropolis CCM2595].
WP_019748203.1 MiaB->?-><-?||PCAD*->MiaA->?->DAP_epimerase->HflX-> 253 bacteria>actinobacteria Rhodococcus erythropolis hypothetical protein [Rhodococcus erythropolis].
WP_019969303.1 MiaB->?-><-?||PCAD*->MiaA->DAP_epimerase->HflX-> 229 bacteria>actinobacteria Mycobacterium sp. 141 hypothetical protein [Mycobacterium sp. 141].
WP_018600577.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 229 bacteria>actinobacteria Mycobacterium sp. 155 hypothetical protein [Mycobacterium sp. 155].
WP_017680670.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 241 bacteria>actinobacteria Rhodococcus ruber hypothetical protein [Rhodococcus ruber].
WP_003935624.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 241 bacteria>actinobacteria Rhodococcus ruber hypothetical protein [Rhodococcus ruber].
YP_004006727.1 MiaB->?-><-?||PCAD*->MiaA->DAP_epimerase->HflX-> 245 bacteria>actinobacteria Rhodococcus equi 103S hypothetical protein REQ_19800 [Rhodococcus equi 103S].
WP_007317296.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 261 bacteria>actinobacteria Gordonia effusa hypothetical protein [Gordonia effusa].
WP_006896270.1 MiaB->?-><-?||PCAD*->MiaA->DAP_epimerase->HflX-> 281 bacteria>actinobacteria Gordonia sihwensis hypothetical protein [Gordonia sihwensis].
YP_005265110.1 <-HflX<-DAP_epimerase<-?<-MiaA<-PCAD*||?-><-?<-MiaB 251 bacteria>actinobacteria Nocardia cyriacigeorgica GUH-2 hypothetical protein NOCYR_3711 [Nocardia cyriacigeorgica GUH-2].
WP_003908045.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?||?->?-><-?<-MiaB 105 bacteria>actinobacteria Mycobacterium tuberculosis conserved alanine rich protein [Mycobacterium tuberculosis].
WP_020171492.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 291 bacteria>actinobacteria Gordonia polyisoprenivorans hypothetical protein [Gordonia polyisoprenivorans].
YP_005282513.1 MiaB->?-><-?||PCAD*->MiaA->DAP_epimerase->HflX-> 291 bacteria>actinobacteria Gordonia polyisoprenivorans VH2 hypothetical protein GPOL_c21080 [Gordonia polyisoprenivorans VH2].
WP_019928028.1 <-HflX<-DAP_epimerase<-?<-MiaA<-PCAD*||?-><-?<-MiaB 388 bacteria>actinobacteria Nocardia sp. BMG111209 hypothetical protein [Nocardia sp. BMG111209].
YP_002766209.1 MiaB->?-><-?||PCAD*->MiaA->?->DAP_epimerase->HflX-> 252 bacteria>actinobacteria Rhodococcus erythropolis PR4 conserved hypothetical protein [Rhodococcus erythropolis PR4].
YP_008985606.1 MiaB->?-><-?||PCAD*->MiaA->DAP_epimerase->HflX-> 237 bacteria>actinobacteria Rhodococcus pyridinivorans SB3094 hypothetical protein Y013_01560 [Rhodococcus pyridinivorans SB3094].
WP_016692699.1 MiaB->?-><-?||PCAD*->MiaA->DAP_epimerase->HflX-> 237 bacteria>actinobacteria Rhodococcus rhodochrous hypothetical protein [Rhodococcus rhodochrous].
WP_006551302.1 MiaB->?-><-?||PCAD*->MiaA->DAP_epimerase->HflX-> 237 bacteria>actinobacteria Rhodococcus pyridinivorans hypothetical protein [Rhodococcus pyridinivorans].
WP_005440096.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 233 bacteria>actinobacteria Saccharomonospora azurea hypothetical protein [Saccharomonospora azurea].
WP_005465711.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*||?-><-?<-MiaB 243 bacteria>actinobacteria Saccharomonospora glauca hypothetical protein [Saccharomonospora glauca].
WP_007321404.1 MiaB->?-><-?||PCAD*->MiaA->DAP_epimerase->HflX-> 243 bacteria>actinobacteria Gordonia araii hypothetical protein [Gordonia araii].
WP_023017353.1 <-HflX||?->?-><-DAP_epimerase<-MiaA<-PCAD*||?->?-><-?<-MiaB 206 bacteria>actinobacteria Corynebacterium MULTISPECIES: hypothetical protein [Corynebacterium].
YP_882798.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?<-?||?-><-MiaB 232 bacteria>actinobacteria Mycobacterium avium 104 hypothetical protein MAV_3621 [Mycobacterium avium 104].
YP_887066.1 MiaB-><-?||?->PCAD*->MiaA->DAP_epimerase->HflX-> 228 bacteria>actinobacteria Mycobacterium smegmatis str. MC2 155 hypothetical protein MSMEG_2733 [Mycobacterium smegmatis str. MC2 155].
WP_020728386.1 ?-><-?<-?||?->?->PCAD*->MiaA->DAP_epimerase->HflX-> 231 bacteria>actinobacteria Mycobacterium marinum hypothetical protein [Mycobacterium marinum].
YP_001850290.1 ?-><-?<-?||?->?->PCAD*->MiaA->DAP_epimerase->HflX-> 231 bacteria>actinobacteria Mycobacterium marinum M hypothetical protein MMAR_1985 [Mycobacterium marinum M].
WP_007171551.1 ?-><-?||?->?->?->PCAD*->MiaA->?->DAP_epimerase->HflX-> 229 bacteria>actinobacteria Mycobacterium parascrofulaceum hypothetical protein [Mycobacterium parascrofulaceum].
YP_004523724.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?||?->?->?-><-? 222 bacteria>actinobacteria Mycobacterium sp. JDM601 hypothetical protein JDM601_2470 [Mycobacterium sp. JDM601].
WP_007774937.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?<-?||?-><-?<-MiaB 230 bacteria>actinobacteria Mycobacterium colombiense hypothetical protein [Mycobacterium colombiense].
YP_008752546.1 <-?<-?||?->?->?->PCAD*->MiaA->DAP_epimerase->HflX-> 231 bacteria>actinobacteria Mycobacterium kansasii ATCC 12478 hypothetical protein MKAN_25240 [Mycobacterium kansasii ATCC 12478].
ETW25098.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?<-?<-?||?->?-> 231 bacteria>actinobacteria Mycobacterium gastri 'Wayne' hypothetical protein MGAST_04635 [Mycobacterium gastri 'Wayne'].
YP_008906866.1 MiaB->?-><-?||?->PCAD*->MiaA->DAP_epimerase->HflX-> 221 bacteria>actinobacteria Mycobacterium neoaurum VKM Ac-1815D hypothetical protein D174_11900 [Mycobacterium neoaurum VKM Ac-1815D].
WP_005626830.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?||?-><-?<-?<-MiaB 228 bacteria>actinobacteria Mycobacterium hassiacum hypothetical protein [Mycobacterium hassiacum].
YP_007269416.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?||?-><-?<-MiaB 231 bacteria>actinobacteria Mycobacterium canettii CIPT 140070017 Conserved protein of unknown function, alanine rich protein [Mycobacterium canettii CIPT 140070017].
WP_003413991.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?||?-><-?<-MiaB 231 bacteria>actinobacteria Mycobacterium orygis alanine rich protein [Mycobacterium orygis].
YP_006452593.1 MiaB->?-><-?||?->PCAD*->MiaA->DAP_epimerase->HflX-> 216 bacteria>actinobacteria Mycobacterium chubuense NBB4 hypothetical protein Mycch_2131 [Mycobacterium chubuense NBB4].
YP_007292306.1 MiaB->?-><-?||?->PCAD*->MiaA->DAP_epimerase->HflX-> 226 bacteria>actinobacteria Mycobacterium smegmatis JS623 hypothetical protein Mycsm_02566 [Mycobacterium smegmatis JS623].
YP_639325.1 MiaB->?-><-?||?->PCAD*->MiaA->DAP_epimerase->HflX-> 228 bacteria>actinobacteria Mycobacterium sp. MCS hypothetical protein Mmcs_2161 [Mycobacterium sp. MCS].
YP_004077754.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?||?-><-?<-MiaB 229 bacteria>actinobacteria Mycobacterium gilvum Spyr1 hypothetical protein Mspyr1_33080 [Mycobacterium gilvum Spyr1].
YP_005349403.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?||?-><-?<-MiaB 230 bacteria>actinobacteria Mycobacterium intracellulare MOTT-64 hypothetical protein OCQ_35700 [Mycobacterium intracellulare MOTT-64].
YP_907022.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?||?->?-><-?<-MiaB 231 bacteria>actinobacteria Mycobacterium ulcerans Agy99 hypothetical protein MUL_3371 [Mycobacterium ulcerans Agy99].
YP_005003274.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?||?-><-?<-MiaB 238 bacteria>actinobacteria Mycobacterium rhodesiae NBB3 hypothetical protein [Mycobacterium rhodesiae NBB3].
ETZ54375.1 MiaB->?-><-?||?->PCAD*->MiaA->DAP_epimerase->HflX-> 232 bacteria>actinobacteria Mycobacterium avium MAV_120709_2344 hypothetical protein L838_1353 [Mycobacterium avium MAV_120709_2344].
BAN32098.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?||?->?-><-?<-MiaB 232 bacteria>actinobacteria Mycobacterium avium subsp. hominissuis TH135 conserved alanine rich protein [Mycobacterium avium subsp. hominissuis TH135].
YP_001135222.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?||?-><-?<-MiaB 232 bacteria>actinobacteria Mycobacterium gilvum PYR-GCK hypothetical protein Mflv_3963 [Mycobacterium gilvum PYR-GCK].
WP_003906890.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?||?->?-><-?<-MiaB 206 bacteria>actinobacteria Mycobacterium tuberculosis hypothetical protein [Mycobacterium tuberculosis].
WP_003933648.1 MiaB->?-><-?<-?||?->PCAD*->MiaA->DAP_epimerase->HflX-> 229 bacteria>actinobacteria Mycobacterium vaccae hypothetical protein [Mycobacterium vaccae].
YP_953252.1 MiaB->?-><-?||?->PCAD*->MiaA->DAP_epimerase->HflX-> 231 bacteria>actinobacteria Mycobacterium vanbaalenii PYR-1 hypothetical protein Mvan_2433 [Mycobacterium vanbaalenii PYR-1].
WP_003887488.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?||?-><-?<-MiaB 247 bacteria>actinobacteria Mycobacterium phlei hypothetical protein [Mycobacterium phlei].
WP_003894117.1 MiaB->?-><-?||?->PCAD*->MiaA->DAP_epimerase->HflX-> 228 bacteria>actinobacteria Mycobacterium smegmatis hypothetical protein [Mycobacterium smegmatis].
YP_005338993.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?||?-><-?<-MiaB 230 bacteria>actinobacteria Mycobacterium intracellulare ATCC 13950 hypothetical protein OCU_34530 [Mycobacterium intracellulare ATCC 13950].
YP_005344132.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?||?-><-?<-MiaB 230 bacteria>actinobacteria Mycobacterium intracellulare MOTT-02 hypothetical protein OCO_34480 [Mycobacterium intracellulare MOTT-02].
YP_006307138.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?||?-><-?<-MiaB 230 bacteria>actinobacteria Mycobacterium sp. MOTT36Y hypothetical protein W7S_17250 [Mycobacterium sp. MOTT36Y].
YP_008189356.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?<-?||?-><-?<-MiaB 230 bacteria>actinobacteria Mycobacterium yongonense 05-1390 hypothetical protein OEM_34910 [Mycobacterium yongonense 05-1390].
EUA31896.1 MiaB->?-><-?||?->?->PCAD*->MiaA->DAP_epimerase->HflX-> 151 bacteria>actinobacteria Mycobacterium avium 2285 (S) hypothetical protein I548_0665 [Mycobacterium avium 2285 (S)].
EUA55493.1 <-HflX<-?<-DAP_epimerase<-MiaA<-?<-PCAD*<-?||?-><-?<-?<-MiaB 170 bacteria>actinobacteria Mycobacterium intracellulare 1956 hypothetical protein I550_3648 [Mycobacterium intracellulare 1956].
ETZ28611.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?<-?||?-><-?<-MiaB 230 bacteria>actinobacteria Mycobacterium intracellulare MIN_052511_1280 hypothetical protein L842_3638 [Mycobacterium intracellulare MIN_052511_1280].
YP_007261472.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?||?->?-><-?<-MiaB 231 bacteria>actinobacteria Mycobacterium canettii CIPT 140060008 Conserved protein of unknown function, alanine rich protein [Mycobacterium canettii CIPT 140060008].
WP_003909733.1 <-HflX<-DAP_epimerase<-MiaA<-PCAD*<-?||?->?-><-?<-MiaB 231 bacteria>actinobacteria Mycobacterium tuberculosis hypothetical protein [Mycobacterium tuberculosis].

#;standalone versions

WP_019611094.1 PCAD*-> 243 bacteria>actinobacteria Nocardiopsis sp. CNS639 hypothetical protein [Nocardiopsis sp. CNS639].
CCH75446.1 <-PCAD* 221 bacteria>actinobacteria Tetrasphaera australiensis Ben110 conserved hypothetical protein [Tetrasphaera australiensis Ben110].
WP_006593987.1 <-PCAD* 222 bacteria>actinobacteria Kineosphaera limosa hypothetical protein [Kineosphaera limosa].
WP_009777469.1 PCAD*-> 230 bacteria>actinobacteria Janibacter sp. HTCC2649 hypothetical protein [Janibacter sp. HTCC2649].
WP_010850552.1 <-PCAD* 231 bacteria>actinobacteria Tetrasphaera elongata conserved hypothetical protein [Tetrasphaera elongata].
YP_003769325.1 <-PCAD* 233 bacteria>actinobacteria Amycolatopsis mediterranei U32 hypothetical protein AMED_7206 [Amycolatopsis mediterranei U32].
WP_003884387.1 PCAD*-> 227 bacteria>actinobacteria Mycobacterium fortuitum hypothetical protein [Mycobacterium fortuitum].
WP_005126883.1 PCAD*-> 236 bacteria>actinobacteria Mycobacterium abscessus hypothetical protein [Mycobacterium abscessus].
YP_008021733.1 PCAD*-> 250 bacteria>actinobacteria Mycobacterium abscessus subsp. bolletii 50594 hypothetical protein MASS_1267 [Mycobacterium abscessus subsp. bolletii 50594].
WP_005098740.1 PCAD*-> 250 bacteria>actinobacteria Mycobacterium abscessus hypothetical protein [Mycobacterium abscessus].
WP_017597246.1 PCAD*-> 244 bacteria>actinobacteria Nocardiopsis lucentensis hypothetical protein [Nocardiopsis lucentensis].
WP_017578365.1 <-PCAD* 231 bacteria>actinobacteria Nocardiopsis kunsanensis hypothetical protein [Nocardiopsis kunsanensis].
WP_017608632.1 <-PCAD* 230 bacteria>actinobacteria Nocardiopsis xinjiangensis hypothetical protein [Nocardiopsis xinjiangensis].
WP_017615435.1 <-PCAD* 231 bacteria>actinobacteria Nocardiopsis salina hypothetical protein [Nocardiopsis salina].
WP_020389447.1 <-PCAD* 230 bacteria>actinobacteria Kribbella catacumbae hypothetical protein [Kribbella catacumbae].
WP_017569853.1 <-PCAD* 231 bacteria>actinobacteria Nocardiopsis halotolerans hypothetical protein [Nocardiopsis halotolerans].
WP_017568028.1 <-PCAD* 232 bacteria>actinobacteria Nocardiopsis synnemataformans hypothetical protein [Nocardiopsis synnemataformans].
YP_003679180.1 PCAD*-> 236 bacteria>actinobacteria Nocardiopsis dassonvillei subsp. dassonvillei DSM 43111 hypothetical protein Ndas_1235 [Nocardiopsis dassonvillei subsp. dassonvillei DSM 43111].
YP_003382984.1 <-PCAD* 226 bacteria>actinobacteria Kribbella flavida DSM 17836 hypothetical protein Kfla_5170 [Kribbella flavida DSM 17836].
WP_007924824.1 <-PCAD* 220 bacteria>actinobacteria Janibacter hoylei hypothetical protein [Janibacter hoylei].
WP_022914625.1 PCAD*-> 212 bacteria>actinobacteria Frankia sp. Iso899 hypothetical protein [Frankia sp. Iso899].
WP_019877880.1 <-PCAD* 223 bacteria>actinobacteria Sporichthya polymorpha hypothetical protein [Sporichthya polymorpha].
WP_023865234.1 PCAD*-> 101 bacteria>actinobacteria Mycobacterium avium hypothetical protein, partial [Mycobacterium avium].
WP_019735222.1 PCAD*-> 111 bacteria>actinobacteria Mycobacterium avium hypothetical protein, partial [Mycobacterium avium].
WP_023862587.1 PCAD*-> 125 bacteria>actinobacteria Mycobacterium avium hypothetical protein, partial [Mycobacterium avium].

F. AMMECR1 fusion family

#;This family of PCAD domains is uniformly fused to the AMMECR1 domain, and found in a conserved gene neighborhood with a Radical SAM enzyme domain fused
#;to a zinc ribbon domain.

WP_022760529.1 <-PCAD+AMMECR1* 487 bacteria>firmicutes Butyrivibrio sp. AD3002 extradiol ring-cleavage dioxygenase class III protein subunit B [Butyrivibrio sp. AD3002].
YP_003826814.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 475 bacteria>firmicutes Acetohalobium arabaticum DSM 5501 AMMECR1 domain-containing protein [Acetohalobium arabaticum DSM 5501].
WP_022765429.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 481 bacteria>firmicutes Butyrivibrio sp. XPD2006 extradiol ring-cleavage dioxygenase class III protein subunit B [Butyrivibrio sp. XPD2006].
WP_022769024.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 481 bacteria>firmicutes Butyrivibrio sp. NC2007 extradiol ring-cleavage dioxygenase class III protein subunit B [Butyrivibrio sp. NC2007].
WP_022378402.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 480 bacteria>actinobacteria Cryptobacterium sp. CAG:338 putative uncharacterized protein [Cryptobacterium sp. CAG:338].
YP_003639123.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 468 bacteria>firmicutes Thermincola potens JR AMMECR1 domain-containing protein [Thermincola potens JR].
YP_004463529.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 469 bacteria>firmicutes Mahella australiensis 50-1 BON AMMECR1 domain-containing protein [Mahella australiensis 50-1 BON].
WP_005587848.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 472 bacteria>firmicutes Clostridium ultunense conserved hypothetical protein [Clostridium ultunense].
WP_007711806.1 PCAD+AMMECR1*-> 369 bacteria>firmicutes Clostridium asparagiforme hypothetical protein, partial [Clostridium asparagiforme].
WP_021655897.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 468 bacteria>firmicutes Clostridiales bacterium oral taxon 876 putative protein, PH0010 family [Clostridiales bacterium oral taxon 876].
YP_003852200.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 468 bacteria>firmicutes Thermoanaerobacterium thermosaccharolyticum DSM 571 AMMECR1 domain-containing protein [Thermoanaerobacterium thermosaccharolyticum DSM 571].
YP_004470841.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 468 bacteria>firmicutes Thermoanaerobacterium xylanolyticum LX-11 AMMECR1 domain-containing protein [Thermoanaerobacterium xylanolyticum LX-11].
YP_006392247.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 468 bacteria>firmicutes Thermoanaerobacterium saccharolyticum JW/SL-YS485 AMMECR1 domain-containing protein [Thermoanaerobacterium saccharolyticum JW/SL-YS485].
YP_007298943.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 468 bacteria>firmicutes Thermoanaerobacterium thermosaccharolyticum M0795 uncharacterized protein, PH0010 family [Thermoanaerobacterium thermosaccharolyticum M0795].
WP_018249321.1 <-PCAD+AMMECR1* 469 bacteria>firmicutes Orenia marismortui hypothetical protein [Orenia marismortui].
YP_004373572.1 PCAD+AMMECR1*-> 466 bacteria>actinobacteria Coriobacterium glomerans PW2 AMMECR1 domain-containing protein [Coriobacterium glomerans PW2].
YP_007454396.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 468 bacteria>firmicutes Clostridium saccharoperbutylacetonicum N1-4(HMT) hypothetical protein Cspa_c13700 [Clostridium saccharoperbutylacetonicum N1-4(HMT)].
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WP_008429949.1 <-Cys_rich+Radical_SAM+zinc_ribbon||?-><-?<-?<-PCAD+AMMECR1* 468 bacteria>firmicutes Clostridium sp. Maddingley MBC34-26 putative protein, PH0010 family [Clostridium sp. Maddingley MBC34-26].
WP_008722524.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 480 bacteria>firmicutes Clostridiales bacterium 1_7_47FAA extradiol ring-cleavage dioxygenase [Clostridiales bacterium 1_7_47FAA].
WP_008908542.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 465 bacteria>firmicutes Caloramator australicus hypothetical protein [Caloramator australicus].
WP_018592746.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 469 bacteria>firmicutes [Clostridium] glycolicum hypothetical protein [[Clostridium] glycolicum].
YP_003182050.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 474 bacteria>actinobacteria Eggerthella lenta DSM 2243 hypothetical protein Elen_1695 [Eggerthella lenta DSM 2243].
YP_003826416.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 465 bacteria>firmicutes Thermosediminibacter oceani DSM 16646 AMMECR1 domain-containing protein [Thermosediminibacter oceani DSM 16646].
YP_004710911.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 474 bacteria>actinobacteria Eggerthella sp. YY7918 hypothetical protein EGYY_13580 [Eggerthella sp. YY7918].
WP_009608697.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 474 bacteria>actinobacteria Eggerthella sp. HGA1 uncharacterized protein, PH0010 family [Eggerthella sp. HGA1].
YP_008676229.1 <-Cys_rich+Radical_SAM+zinc_ribbon||?-><-PCAD+AMMECR1* 468 bacteria>firmicutes Clostridium saccharobutylicum DSM 13864 hypothetical protein CLSA_c32260 [Clostridium saccharobutylicum DSM 13864].
YP_754956.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 463 bacteria>firmicutes Syntrophomonas wolfei subsp. wolfei str. Goettingen G311 hypothetical protein Swol_2294 [Syntrophomonas wolfei subsp. wolfei str. Goettingen G311].
YP_002572268.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 466 bacteria>firmicutes Caldicellulosiruptor bescii DSM 6725 hypothetical protein Athe_0359 [Caldicellulosiruptor bescii DSM 6725].
YP_003839648.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 466 bacteria>firmicutes Caldicellulosiruptor obsidiansis OB47 AMMECR1 domain-containing protein [Caldicellulosiruptor obsidiansis OB47].
YP_003993362.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 466 bacteria>firmicutes Caldicellulosiruptor hydrothermalis 108 AMMECR1 domain-containing protein [Caldicellulosiruptor hydrothermalis 108].
YP_004001631.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 466 bacteria>firmicutes Caldicellulosiruptor owensensis OL AMMECR1 domain-containing protein [Caldicellulosiruptor owensensis OL].
YP_004024922.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 466 bacteria>firmicutes Caldicellulosiruptor kronotskyensis 2002 AMMECR1 domain-containing protein [Caldicellulosiruptor kronotskyensis 2002].
YP_004025486.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 466 bacteria>firmicutes Caldicellulosiruptor kristjanssonii I77R1B AMMECR1 domain-containing protein [Caldicellulosiruptor kristjanssonii I77R1B].
YP_004799588.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 466 bacteria>firmicutes Caldicellulosiruptor lactoaceticus 6A AMMECR1 domain-containing protein [Caldicellulosiruptor lactoaceticus 6A].
YP_004895584.1 <-Cys_rich+Radical_SAM+zinc_ribbon||?-><-PCAD+AMMECR1* 464 bacteria>firmicutes Acidaminococcus intestini RyC-MR95 hypothetical protein Acin_0196 [Acidaminococcus intestini RyC-MR95].
WP_021737371.1 <-Cys_rich+Radical_SAM+zinc_ribbon||?->?-><-PCAD+AMMECR1* 464 bacteria>firmicutes Acidaminococcus sp. BV3L6 AmmeMemoRadiSam system protein A [Acidaminococcus sp. BV3L6].
YP_361077.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 466 bacteria>firmicutes Carboxydothermus hydrogenoformans Z-2901 hypothetical protein CHY_2268 [Carboxydothermus hydrogenoformans Z-2901].
YP_001179975.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 465 bacteria>firmicutes Caldicellulosiruptor saccharolyticus DSM 8903 hypothetical protein [Caldicellulosiruptor saccharolyticus DSM 8903].
YP_001664581.1 PCAD+AMMECR1*-> 468 bacteria>firmicutes Thermoanaerobacter pseudethanolicus ATCC 33223 hypothetical protein Teth39_0581 [Thermoanaerobacter pseudethanolicus ATCC 33223].
YP_001662700.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 468 bacteria>firmicutes Thermoanaerobacter sp. X514 hypothetical protein Teth514_1065 [Thermoanaerobacter sp. X514].
YP_003477565.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-?<-PCAD+AMMECR1* 468 bacteria>firmicutes Thermoanaerobacter italicus Ab9 AMMECR1 domain-containing protein [Thermoanaerobacter italicus Ab9].
YP_003677451.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 468 bacteria>firmicutes Thermoanaerobacter mathranii subsp. mathranii str. A3 extradiol ring-cleavage dioxygenase class III protein subunit B [Thermoanaerobacter mathranii subsp. mathranii str. A3].
YP_004820595.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 468 bacteria>firmicutes Thermoanaerobacter wiegelii Rt8.B1 AMMECR1 domain-containing protein [Thermoanaerobacter wiegelii Rt8.B1].
YP_006921223.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 460 bacteria>firmicutes Thermacetogenium phaeum DSM 12270 hypothetical protein Tph_c25500 [Thermacetogenium phaeum DSM 12270].
YP_007371657.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 461 bacteria>firmicutes Clostridium stercorarium subsp. stercorarium DSM 8532 extradiol ring-cleavage dioxygenase, class III protein, subunit B [Clostridium stercorarium subsp. stercorarium DSM 8532].
WP_003866610.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 468 bacteria>firmicutes Thermoanaerobacter MULTISPECIES: hypothetical protein [Thermoanaerobacter].
WP_003869411.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 468 bacteria>firmicutes Thermoanaerobacter ethanolicus hypothetical protein [Thermoanaerobacter ethanolicus].
WP_006569478.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 468 bacteria>firmicutes Thermoanaerobacter siderophilus hypothetical protein [Thermoanaerobacter siderophilus].
WP_008824630.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 471 bacteria Haloplasma contractile hypothetical protein [Haloplasma contractile].
WP_009727626.1 PCAD+AMMECR1*-> 465 bacteria>firmicutes Selenomonas sp. F0473 hypothetical protein [Selenomonas sp. F0473].
WP_016360244.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 468 bacteria>firmicutes Lachnospiraceae bacterium 3_1_57FAA_CT1 hypothetical protein [Lachnospiraceae bacterium 3_1_57FAA_CT1].
WP_019907914.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 468 bacteria>firmicutes Thermoanaerobacter indiensis hypothetical protein [Thermoanaerobacter indiensis].
ETP71530.1 <-PCAD+AMMECR1*<-Cys_rich+Radical_SAM+zinc_ribbon 461 bacteria>firmicutes Lachnospiraceae bacterium JC7 hypothetical protein UYO_2510 [Lachnospiraceae bacterium JC7].
YP_001319991.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 468 bacteria>firmicutes Alkaliphilus metalliredigens QYMF hypothetical protein Amet_2173 [Alkaliphilus metalliredigens QYMF].
YP_001395604.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 468 bacteria>firmicutes Clostridium kluyveri DSM 555 hypothetical protein CKL_2221 [Clostridium kluyveri DSM 555].
NP_348048.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 468 bacteria>firmicutes Clostridium acetobutylicum ATCC 824 hypothetical protein CA_C1420 [Clostridium acetobutylicum ATCC 824].
YP_003842552.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 468 bacteria>firmicutes Clostridium cellulovorans 743B extradiol ring-cleavage dioxygenase class III protein subunit B [Clostridium cellulovorans 743B].
YP_004461554.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-?<-?||?-><-PCAD+AMMECR1* 466 bacteria>firmicutes Tepidanaerobacter acetatoxydans Re1 AMMECR1 domain-containing protein [Tepidanaerobacter acetatoxydans Re1].
YP_005149887.1 <-PCAD+AMMECR1* 468 bacteria>firmicutes Clostridium sp. BNL1100 hypothetical protein [Clostridium sp. BNL1100].
YP_005268322.1 PCAD+AMMECR1*-> 477 bacteria>firmicutes Acetobacterium woodii DSM 1030 extradiol ring-cleavage dioxygenase, class III protein, subunit B [Acetobacterium woodii DSM 1030].
WP_005842073.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 462 bacteria>firmicutes Mitsuokella multacida 3,4-dihydroxyphenylacetate 2,3-dioxygenase, /AMMECR1 domain protein [Mitsuokella multacida].
WP_007064650.1 PCAD+AMMECR1*->?-><-?||Cys_rich+Radical_SAM+zinc_ribbon-> 468 bacteria>firmicutes Clostridium carboxidivorans hypothetical protein [Clostridium carboxidivorans].
WP_017416064.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 466 bacteria>firmicutes Clostridium tunisiense hypothetical protein [Clostridium tunisiense].
WP_020816639.1 <-PCAD+AMMECR1* 468 bacteria>firmicutes Clostridium papyrosolvens hypothetical protein [Clostridium papyrosolvens].
YP_001037593.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 462 bacteria>firmicutes Clostridium thermocellum ATCC 27405 hypothetical protein Cthe_1168 [Clostridium thermocellum ATCC 27405].
YP_004412622.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 461 bacteria>firmicutes Selenomonas sputigena ATCC 35185 AMMECR1 domain protein [Selenomonas sputigena ATCC 35185].
YP_005047448.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 466 bacteria>firmicutes Clostridium clariflavum DSM 19732 hypothetical protein [Clostridium clariflavum DSM 19732].
WP_007867832.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 468 bacteria>firmicutes Clostridium citroniae hypothetical protein [Clostridium citroniae].
WP_009646574.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 461 bacteria>firmicutes Selenomonas sp. CM52 AmmeMemoRadiSam system protein A [Selenomonas sp. CM52].
WP_010248459.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 466 bacteria>firmicutes Acetivibrio cellulolyticus hypothetical protein [Acetivibrio cellulolyticus].
WP_022200781.1 PCAD*-> 333 bacteria>firmicutes Clostridium clostridioforme CAG:132 putative uncharacterized protein [Clostridium clostridioforme CAG:132].
WP_022778667.1 <-PCAD+AMMECR1*<-Cys_rich+Radical_SAM+zinc_ribbon 468 bacteria>firmicutes Butyrivibrio sp. AE3009 extradiol ring-cleavage dioxygenase class III protein subunit B [Butyrivibrio sp. AE3009].
YP_003779536.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 466 bacteria>firmicutes Clostridium ljungdahlii DSM 13528 hypothetical protein CLJU_c13660 [Clostridium ljungdahlii DSM 13528].
WP_002565133.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 468 bacteria>firmicutes Clostridium bolteae ammecr1 protein [Clostridium bolteae].
WP_002572280.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 468 bacteria>firmicutes Clostridium bolteae ammecr1 protein [Clostridium bolteae].
WP_002584249.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 468 bacteria>firmicutes Clostridium clostridioforme ammecr1 protein [Clostridium clostridioforme].
WP_002593479.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 468 bacteria>firmicutes Clostridium clostridioforme ammecr1 protein [Clostridium clostridioforme].
WP_004626272.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 465 bacteria>firmicutes Clostridium termitidis uncharacterized protein, PH0010 family [Clostridium termitidis].
WP_007037141.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 493 bacteria>firmicutes Clostridium bolteae hypothetical protein [Clostridium bolteae].
WP_016292582.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 476 bacteria>firmicutes Lachnospiraceae bacterium 28-4 hypothetical protein [Lachnospiraceae bacterium 28-4].
WP_021636002.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 467 bacteria>firmicutes Clostridium sp. KLE 1755 putative protein, PH0010 family [Clostridium sp. KLE 1755].
WP_021894065.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 468 bacteria>firmicutes Clostridium bolteae CAG:59 putative uncharacterized protein [Clostridium bolteae CAG:59].
WP_022512652.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 468 bacteria>firmicutes Clostridium clostridioforme CAG:511 putative uncharacterized protein [Clostridium clostridioforme CAG:511].
YP_008700907.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 466 bacteria>firmicutes Clostridium autoethanogenum DSM 10061 Extradiol ring-cleavage dioxygenase class III protein subunit B [Clostridium autoethanogenum DSM 10061].
YP_001111643.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 467 bacteria>firmicutes Desulfotomaculum reducens MI-1 hypothetical protein Dred_0269 [Desulfotomaculum reducens MI-1].
WP_009609940.1 PCAD+AMMECR1*-> 462 bacteria>firmicutes Caldanaerobacter subterraneus hypothetical protein [Caldanaerobacter subterraneus].
NP_623531.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 458 bacteria>firmicutes Thermoanaerobacter tengcongensis MB4 hypothetical protein TTE1956 [Thermoanaerobacter tengcongensis MB4].
WP_022588498.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 461 bacteria>firmicutes Caldanaerobacter subterraneus hypothetical protein [Caldanaerobacter subterraneus].
YP_001680013.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 465 bacteria>firmicutes Heliobacterium modesticaldum Ice1 hypothetical protein HM1_1425 [Heliobacterium modesticaldum Ice1].
WP_006566602.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 461 bacteria>firmicutes Anaerostipes caccae hypothetical protein [Anaerostipes caccae].
WP_022260867.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 461 bacteria>firmicutes Anaerostipes sp. CAG:276 uncharacterized protein [Anaerostipes sp. CAG:276].
YP_001716527.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 470 bacteria>firmicutes Candidatus Desulforudis audaxviator MP104C hypothetical protein Daud_0337 [Candidatus Desulforudis audaxviator MP104C].
YP_001818211.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 458 bacteria>verrucomicrobia Opitutus terrae PB90-1 hypothetical protein Oter_1326 [Opitutus terrae PB90-1].
YP_004496069.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 467 bacteria>firmicutes Desulfotomaculum carboxydivorans CO-1-SRB AMMECR1 domain-containing protein [Desulfotomaculum carboxydivorans CO-1-SRB].
YP_001211017.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 466 bacteria>firmicutes Pelotomaculum thermopropionicum SI hypothetical protein PTH_0467 [Pelotomaculum thermopropionicum SI].
YP_003189900.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 467 bacteria>firmicutes Desulfotomaculum acetoxidans DSM 771 hypothetical protein Dtox_0324 [Desulfotomaculum acetoxidans DSM 771].
YP_003800647.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 479 bacteria>actinobacteria Olsenella uli DSM 7084 AMMECR1 domain-containing protein [Olsenella uli DSM 7084].
WP_021684491.1 <-PCAD+AMMECR1* 468 bacteria>firmicutes Selenomonas sp. oral taxon 892 putative protein, PH0010 family [Selenomonas sp. oral taxon 892].
NP_973048.1 <-PCAD+AMMECR1* 468 bacteria>spirochaetes Treponema denticola ATCC 35405 hypothetical protein TDE2449 [Treponema denticola ATCC 35405].
WP_002667527.1 PCAD+AMMECR1*-> 468 bacteria>spirochaetes Treponema denticola hypothetical protein [Treponema denticola].
WP_002673999.1 PCAD+AMMECR1*-> 468 bacteria>spirochaetes Treponema denticola hypothetical protein [Treponema denticola].
WP_002688312.1 PCAD+AMMECR1*-> 468 bacteria>spirochaetes Treponema denticola hypothetical protein [Treponema denticola].
WP_002691281.1 <-PCAD+AMMECR1* 468 bacteria>spirochaetes Treponema denticola hypothetical protein [Treponema denticola].
WP_006310573.1 PCAD+AMMECR1*-> 469 bacteria>firmicutes Clostridiaceae bacterium L21-TH-D2 hypothetical protein [Clostridiaceae bacterium L21-TH-D2].
WP_008410911.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 467 bacteria>firmicutes Desulfotomaculum hydrothermale conserved hypothetical protein [Desulfotomaculum hydrothermale].
WP_008514048.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 455 bacteria>firmicutes Dethiobacter alkaliphilus hypothetical protein [Dethiobacter alkaliphilus].
WP_010689613.1 PCAD+AMMECR1*-> 468 bacteria>spirochaetes Treponema denticola hypothetical protein [Treponema denticola].
WP_010697983.1 <-PCAD+AMMECR1* 468 bacteria>spirochaetes Treponema denticola hypothetical protein [Treponema denticola].
WP_018084510.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 467 bacteria>firmicutes Desulfurispora thermophila hypothetical protein [Desulfurispora thermophila].
YP_431125.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 459 bacteria>firmicutes Moorella thermoacetica ATCC 39073 hypothetical protein Moth_2295 [Moorella thermoacetica ATCC 39073].
YP_004515693.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 467 bacteria>firmicutes Desulfotomaculum kuznetsovii DSM 6115 AMMECR1 domain-containing protein [Desulfotomaculum kuznetsovii DSM 6115].
YP_004765296.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 453 bacteria>firmicutes Megasphaera elsdenii DSM 20460 amMECR1 domain protein [Megasphaera elsdenii DSM 20460].
WP_002675906.1 <-PCAD+AMMECR1* 467 bacteria>spirochaetes Treponema denticola hypothetical protein [Treponema denticola].
WP_002684131.1 <-PCAD+AMMECR1* 467 bacteria>spirochaetes Treponema denticola hypothetical protein [Treponema denticola].
YP_007943663.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 469 bacteria>firmicutes Desulfotomaculum gibsoniae DSM 7213 uncharacterized protein, PH0010 family [Desulfotomaculum gibsoniae DSM 7213].
WP_010695111.1 PCAD+AMMECR1*-> 467 bacteria>spirochaetes Treponema denticola hypothetical protein [Treponema denticola].
WP_020309934.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon->Cys_rich+Radical_SAM+zinc_ribbon-> 453 bacteria>firmicutes Megasphaera MULTISPECIES: hypothetical protein [Megasphaera].
WP_022497111.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 453 bacteria>firmicutes Megasphaera elsdenii CAG:570 amMECR1 domain protein [Megasphaera elsdenii CAG:570].
YP_004543928.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 467 bacteria>firmicutes Desulfotomaculum ruminis DSM 2154 AMMECR1 domain-containing protein [Desulfotomaculum ruminis DSM 2154].
YP_007314331.1 PCAD+AMMECR1*-> 468 bacteria>firmicutes Halobacteroides halobius DSM 5150 hypothetical protein Halha_0226 [Halobacteroides halobius DSM 5150].
WP_009442414.1 <-PCAD+AMMECR1* 465 bacteria>firmicutes Selenomonas sp. oral taxon 149 hypothetical protein [Selenomonas sp. oral taxon 149].
WP_021726933.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 479 bacteria>actinobacteria Olsenella profusa AmmeMemoRadiSam system protein A [Olsenella profusa].
GAE89850.1 <-PCAD+AMMECR1* 448 bacteria>firmicutes Clostridium straminisolvens JCM 21531 hypothetical protein JCM21531_3416 [Clostridium straminisolvens JCM 21531].
EUB30398.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 490 bacteria>actinobacteria Olsenella uli MSTE5 AmmeMemoRadiSam system protein A [Olsenella uli MSTE5].
YP_001308384.1 PCAD+AMMECR1*-> 468 bacteria>firmicutes Clostridium beijerinckii NCIMB 8052 hypothetical protein Cbei_1246 [Clostridium beijerinckii NCIMB 8052].
WP_006444396.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 465 bacteria>firmicutes Clostridium hylemonae hypothetical protein [Clostridium hylemonae].
WP_009169489.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 471 bacteria>firmicutes Clostridium sp. DL-VIII hypothetical protein [Clostridium sp. DL-VIII].
WP_009271402.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 449 bacteria>firmicutes Erysipelotrichaceae bacterium 3_1_53 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Erysipelotrichaceae bacterium 3_1_53].
WP_017210006.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 468 bacteria>firmicutes Clostridium beijerinckii hypothetical protein [Clostridium beijerinckii].
WP_022381606.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 450 bacteria>firmicutes Dialister sp. CAG:357 putative uncharacterized protein [Dialister sp. CAG:357].
WP_023976675.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 468 bacteria>firmicutes Clostridium pasteurianum hypothetical protein [Clostridium pasteurianum].
YP_006787887.1 PCAD+AMMECR1*-> 467 bacteria>firmicutes Clostridium acidurici 9a extradiol ring-cleavage dioxygenase, class III protein, subunit B [Clostridium acidurici 9a].
WP_006307128.1 <-PCAD+AMMECR1* 465 bacteria>firmicutes Centipeda periodontii hypothetical protein [Centipeda periodontii].
WP_006692060.1 <-PCAD+AMMECR1* 465 bacteria>firmicutes Selenomonas infelix hypothetical protein [Selenomonas infelix].
WP_008713145.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 463 bacteria>synergistetes Synergistes sp. 3_1_syn1 hypothetical protein [Synergistes sp. 3_1_syn1].
WP_008859572.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 449 bacteria>firmicutes Dialister succinatiphilus hypothetical protein [Dialister succinatiphilus].
WP_009439993.1 PCAD+AMMECR1*-> 465 bacteria>firmicutes Selenomonas sp. oral taxon 138 putative protein, PH0010 family [Selenomonas sp. oral taxon 138].
WP_009655722.1 PCAD+AMMECR1*-> 465 bacteria>firmicutes Selenomonas sp. FOBRC6 AmmeMemoRadiSam system protein A [Selenomonas sp. FOBRC6].
WP_022785050.1 <-PCAD+AMMECR1* 470 bacteria>firmicutes Lachnospiraceae bacterium NK4A179 extradiol ring-cleavage dioxygenase class III protein subunit B [Lachnospiraceae bacterium NK4A179].
WP_002608032.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 439 bacteria>firmicutes unclassified Erysipelotrichaceae MULTISPECIES: 3,4-dihydroxyphenylacetate 2,3-dioxygenase [unclassified Erysipelotrichaceae].
WP_006691362.1 <-PCAD+AMMECR1* 465 bacteria>firmicutes Selenomonas flueggei Extradiol ring-cleavage dioxygenase class III protein subunit B [Selenomonas flueggei].
WP_008819675.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 439 bacteria Firmicutes MULTISPECIES: 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Firmicutes].
WP_021772431.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 465 bacteria>firmicutes Mitsuokella sp. oral taxon 131 putative protein, PH0010 family [Mitsuokella sp. oral taxon 131].
YP_003144106.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 481 bacteria>actinobacteria Slackia heliotrinireducens DSM 20476 hypothetical protein Shel_17380 [Slackia heliotrinireducens DSM 20476].
YP_003397827.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 465 bacteria>firmicutes Acidaminococcus fermentans DSM 20731 AMMECR1 domain-containing protein [Acidaminococcus fermentans DSM 20731].
WP_002575372.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 468 bacteria>firmicutes Clostridium bolteae ammecr1 protein [Clostridium bolteae].
WP_006694365.1 PCAD+AMMECR1*-> 465 bacteria>firmicutes Selenomonas noxia extradiol ring-cleavage dioxygenase class III protein subunit B [Selenomonas noxia].
WP_009348623.1 PCAD+AMMECR1*-> 465 bacteria>firmicutes Selenomonas artemidis conserved hypothetical protein TIGR00296 [Selenomonas artemidis].
WP_009438481.1 PCAD+AMMECR1*-> 483 bacteria>firmicutes Selenomonas sp. oral taxon 137 conserved hypothetical protein [Selenomonas sp. oral taxon 137].
WP_009657549.1 PCAD+AMMECR1*-> 483 bacteria>firmicutes Selenomonas sp. FOBRC9 AmmeMemoRadiSam system protein A [Selenomonas sp. FOBRC9].
WP_009728879.1 <-PCAD+AMMECR1* 460 bacteria>firmicutes Selenomonas sp. F0473 hypothetical protein [Selenomonas sp. F0473].
WP_016309387.1 PCAD+AMMECR1*-> 551 bacteria>actinobacteria Enterorhabdus caecimuris hypothetical protein [Enterorhabdus caecimuris].
WP_016324035.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 462 bacteria>firmicutes Oscillibacter sp. 1-3 hypothetical protein [Oscillibacter sp. 1-3].
GAF25530.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 462 bacteria>firmicutes Moorella thermoacetica Y72 uncharacterized conserved protein [Moorella thermoacetica Y72].
YP_007819204.1 PCAD+AMMECR1*-> 461 bacteria>firmicutes Butyrivibrio fibrisolvens 16/4 Uncharacterized conserved protein [Butyrivibrio fibrisolvens 16/4].
WP_006305338.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 460 bacteria>firmicutes Centipeda periodontii extradiol ring-cleavage dioxygenase class III protein subunit B [Centipeda periodontii].
WP_006692398.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 460 bacteria>firmicutes Selenomonas infelix hypothetical protein [Selenomonas infelix].
WP_007048121.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 462 bacteria>firmicutes Subdoligranulum variabile 3,4-dihydroxyphenylacetate 2,3-dioxygenase, AMMECR1 domain protein [Subdoligranulum variabile].
WP_009164014.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 460 bacteria>synergistetes Pyramidobacter piscolens extradiol ring-cleavage dioxygenase, class III enzyme, subunit B [Pyramidobacter piscolens].
WP_016521841.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-?<-PCAD+AMMECR1* 473 bacteria>spirochaetes Treponema socranskii hypothetical protein [Treponema socranskii].
YP_005432784.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 461 bacteria>firmicutes Selenomonas ruminantium subsp. lactilytica TAM6421 hypothetical protein SELR_10530 [Selenomonas ruminantium subsp. lactilytica TAM6421].
WP_004082262.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 460 bacteria>firmicutes Clostridium sp. ASF502 hypothetical protein [Clostridium sp. ASF502].
WP_006695234.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 460 bacteria>firmicutes Selenomonas noxia hypothetical protein [Selenomonas noxia].
WP_006696503.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 460 bacteria>firmicutes Selenomonas noxia hypothetical protein [Selenomonas noxia].
WP_008811267.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 476 bacteria>proteobacteria>betaproteobacteria Burkholderiales bacterium 1_1_47 3,4-dihydroxyphenylacetate 2,3-dioxygenase-like protein [Burkholderiales bacterium 1_1_47].
WP_008863844.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 476 bacteria>proteobacteria>betaproteobacteria Parasutterella excrementihominis uncharacterized protein, PH0010 family [Parasutterella excrementihominis].
WP_016217723.1 PCAD+AMMECR1*-> 460 bacteria>firmicutes Dorea sp. 5-2 hypothetical protein [Dorea sp. 5-2].
WP_016226185.1 <-PCAD+AMMECR1* 460 bacteria>firmicutes Lachnospiraceae bacterium 3-2 hypothetical protein [Lachnospiraceae bacterium 3-2].
WP_016298522.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 460 bacteria>firmicutes Lachnospiraceae bacterium M18-1 hypothetical protein [Lachnospiraceae bacterium M18-1].
WP_021867406.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 461 bacteria>proteobacteria>betaproteobacteria Parasutterella excrementihominis CAG:233 3 4-dihydroxyphenylacetate 2 3-dioxygenase-like protein [Parasutterella excrementihominis CAG:233].
WP_022487898.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 465 bacteria>firmicutes Acidaminococcus sp. CAG:542 aMMECR1 domain protein [Acidaminococcus sp. CAG:542].
YP_003238239.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 451 bacteria>firmicutes Ammonifex degensii KC4 hypothetical protein Adeg_0218 [Ammonifex degensii KC4].
WP_020700452.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 461 bacteria>firmicutes Selenomonas bovis hypothetical protein [Selenomonas bovis].
WP_021330795.1 PCAD+AMMECR1*->?->Cys_rich+Radical_SAM+zinc_ribbon-> 473 bacteria>spirochaetes Treponema socranskii AmmeMemoRadiSam system protein A [Treponema socranskii].
WP_022756043.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 461 bacteria>firmicutes Butyrivibrio fibrisolvens extradiol ring-cleavage dioxygenase class III protein subunit B [Butyrivibrio fibrisolvens].
WP_022756706.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 461 bacteria>firmicutes Butyrivibrio fibrisolvens extradiol ring-cleavage dioxygenase class III protein subunit B [Butyrivibrio fibrisolvens].
WP_023348376.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 462 bacteria>firmicutes Firmicutes bacterium ASF500 hypothetical protein [Firmicutes bacterium ASF500].
WP_023383840.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 461 bacteria>firmicutes Youngiibacter fragilis extradiol ring-cleavage dioxygenase class III protein subunit B [Youngiibacter fragilis].
YP_003962290.1 <-PCAD+AMMECR1* 488 bacteria>firmicutes Eubacterium limosum KIST612 AMMECR1 domain-containing protein [Eubacterium limosum KIST612].
WP_021684340.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 460 bacteria>firmicutes Selenomonas sp. oral taxon 892 putative protein, PH0010 family [Selenomonas sp. oral taxon 892].
WP_022776177.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 461 bacteria>firmicutes Butyrivibrio sp. AE2015 extradiol ring-cleavage dioxygenase class III protein subunit B [Butyrivibrio sp. AE2015].
WP_003505166.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 432 bacteria>firmicutes Clostridium symbiosum extradiol ring-cleavage dioxygenase [Clostridium symbiosum].
WP_008689899.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 439 bacteria>firmicutes Eubacterium sp. 3_1_31 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Eubacterium sp. 3_1_31].
WP_009298448.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 432 bacteria>firmicutes Clostridium sp. 7_3_54FAA hypothetical protein [Clostridium sp. 7_3_54FAA].
WP_009440728.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 460 bacteria>firmicutes Selenomonas sp. oral taxon 138 putative protein, PH0010 family [Selenomonas sp. oral taxon 138].
WP_009655432.1 PCAD+AMMECR1*-><-?||Cys_rich+Radical_SAM+zinc_ribbon-> 503 bacteria>firmicutes Selenomonas sp. FOBRC6 AmmeMemoRadiSam system protein A [Selenomonas sp. FOBRC6].
YP_004707832.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 438 bacteria>firmicutes Clostridium sp. SY8519 hypothetical protein CXIVA_07630 [Clostridium sp. SY8519].
YP_007827518.1 <-PCAD+AMMECR1* 452 bacteria>synergistetes Fretibacterium fastidiosum Uncharacterized conserved protein [Fretibacterium fastidiosum].
WP_002695771.1 <-PCAD+AMMECR1* 459 bacteria>spirochaetes Treponema phagedenis hypothetical protein [Treponema phagedenis].
YP_003959980.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 461 bacteria>firmicutes Eubacterium limosum KIST612 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Eubacterium limosum KIST612].
WP_006690738.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 460 bacteria>firmicutes Selenomonas flueggei extradiol ring-cleavage dioxygenase class III protein subunit B [Selenomonas flueggei].
WP_009753490.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 460 bacteria>firmicutes Selenomonas sp. oral taxon 149 hypothetical protein [Selenomonas sp. oral taxon 149].
WP_022747866.1 <-PCAD+AMMECR1* 452 bacteria>firmicutes Lachnobacterium bovis hypothetical protein [Lachnobacterium bovis].
WP_005661184.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 439 bacteria>synergistetes Dethiosulfovibrio peptidovorans AMMECR1 domain protein [Dethiosulfovibrio peptidovorans].
WP_018597561.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 455 bacteria>firmicutes Blautia producta hypothetical protein [Blautia producta].
YP_003831288.1 <-PCAD+AMMECR1* 465 bacteria>firmicutes Butyrivibrio proteoclasticus B316 extradiol ring-cleavage dioxygenase class III protein subunit B [Butyrivibrio proteoclasticus B316].
WP_020990736.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 439 bacteria>firmicutes Erysipelotrichaceae bacterium 5_2_54FAA hypothetical protein [Erysipelotrichaceae bacterium 5_2_54FAA].
WP_022425756.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 455 bacteria>firmicutes Catenibacterium sp. CAG:290 uncharacterized protein [Catenibacterium sp. CAG:290].
WP_022933508.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 461 bacteria>spirochaetes Treponema bryantii extradiol ring-cleavage dioxygenase class III protein subunit B [Treponema bryantii].
WP_006505369.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 449 bacteria>firmicutes Catenibacterium mitsuokai hypothetical protein [Catenibacterium mitsuokai].
WP_007063312.1 PCAD+AMMECR1*-> 435 bacteria>firmicutes Clostridium carboxidivorans hypothetical protein [Clostridium carboxidivorans].
WP_007289341.1 PCAD*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 279 bacteria>firmicutes Thermosinus carboxydivorans extradiol ring-cleavage dioxygenase [Thermosinus carboxydivorans].
YP_005836938.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1<-PCAD* 275 bacteria>firmicutes Halanaerobium praevalens DSM 2228 extradiol ring-cleavage dioxygenase class III protein subunit B [Halanaerobium praevalens DSM 2228].
WP_021899817.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 494 bacteria>actinobacteria Eggerthella sp. CAG:1427 putative uncharacterized protein [Eggerthella sp. CAG:1427].
WP_004092829.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1<-PCAD* 283 bacteria>firmicutes Acetonema longum extradiol ring-cleavage dioxygenase [Acetonema longum].
WP_021168792.1 PCAD*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 277 bacteria>firmicutes Sporomusa ovata hypothetical protein [Sporomusa ovata].
YP_008665036.1 PCAD+AMMECR1*-> 484 bacteria>actinobacteria Adlercreutzia equolifaciens DSM 19450 conserved hypothetical protein [Adlercreutzia equolifaciens DSM 19450].
YP_003995658.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1<-PCAD* 272 bacteria>firmicutes Halanaerobium hydrogeniformans extradiol ring-cleavage dioxygenase class III protein subunit B [Halanaerobium hydrogeniformans].
WP_004066038.1 Radical_SAM->PCAD*->AMMECR1-> 272 bacteria>firmicutes Eubacterium plexicaudatum hypothetical protein [Eubacterium plexicaudatum].
WP_021642567.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 432 bacteria>firmicutes Clostridium symbiosum putative protein, PH0010 family [Clostridium symbiosum].
YP_004266985.1 <-Radical_SAM||?-><-?<-PCAD+AMMECR1* 420 bacteria>firmicutes Syntrophobotulus glycolicus DSM 8271 AMMECR1 domain-containing protein [Syntrophobotulus glycolicus DSM 8271].
WP_005487047.1 PCAD*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 275 bacteria>firmicutes Halanaerobium saccharolyticum COG2078: Uncharacterized ACR [Halanaerobium saccharolyticum].
WP_022166735.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 466 bacteria>firmicutes Clostridium sp. CAG:221 putative uncharacterized protein [Clostridium sp. CAG:221].
YP_002459142.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 420 bacteria>firmicutes Desulfitobacterium hafniense DCB-2 hypothetical protein Dhaf_2680 [Desulfitobacterium hafniense DCB-2].
YP_004968682.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 419 bacteria>firmicutes Desulfosporosinus orientis DSM 765 hypothetical protein Desor_0463 [Desulfosporosinus orientis DSM 765].
YP_006430308.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 420 bacteria>firmicutes Desulfitobacterium dehalogenans ATCC 51507 hypothetical protein Desde_2169 [Desulfitobacterium dehalogenans ATCC 51507].
YP_006620392.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 420 bacteria>firmicutes Desulfosporosinus meridiei DSM 13257 hypothetical protein Desmer_0472 [Desulfosporosinus meridiei DSM 13257].
WP_007778869.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 420 bacteria>firmicutes Desulfosporosinus youngiae hypothetical protein [Desulfosporosinus youngiae].
WP_022363199.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 504 bacteria>actinobacteria Eggerthella sp. CAG:298 putative uncharacterized protein [Eggerthella sp. CAG:298].
YP_517783.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 420 bacteria>firmicutes Desulfitobacterium hafniense Y51 hypothetical protein DSY1550 [Desulfitobacterium hafniense Y51].
YP_006465114.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 420 bacteria>firmicutes Desulfosporosinus acidiphilus SJ4 hypothetical protein Desaci_0721 [Desulfosporosinus acidiphilus SJ4].
YP_001916424.1 PCAD*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 268 bacteria>firmicutes Natranaerobius thermophilus JW/NM-WN-LF extradiol ring-cleavage dioxygenase class III protein subunit B [Natranaerobius thermophilus JW/NM-WN-LF].
YP_006910670.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 420 bacteria>firmicutes Dehalobacter sp. DCA hypothetical protein DHBDCA_p1659 [Dehalobacter sp. DCA].
YP_006913655.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 420 bacteria>firmicutes Dehalobacter sp. CF hypothetical protein DCF50_p1668 [Dehalobacter sp. CF].
WP_005213611.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 495 bacteria>firmicutes Clostridium celatum putative protein, PH0010 family [Clostridium celatum].
CAG70349.1 PCAD+AMMECR1*-> 420 bacteria>firmicutes Dehalobacter restrictus DSM 9455 hypothetical protein [Dehalobacter restrictus DSM 9455].
WP_009614865.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 420 bacteria>firmicutes Desulfosporosinus sp. OT hypothetical protein [Desulfosporosinus sp. OT].
EOT21685.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1<-PCAD* 266 bacteria>firmicutes Eubacterium sp. 14-2 hypothetical protein C805_03764 [Eubacterium sp. 14-2].
WP_019003414.1 <-AMMECR1<-PCAD* 282 bacteria>proteobacteria>gammaproteobacteria Succinimonas amylolytica hypothetical protein [Succinimonas amylolytica].
WP_019225248.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 420 bacteria>firmicutes Dehalobacter sp. E1 hypothetical protein [Dehalobacter sp. E1].
WP_020491772.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 420 bacteria>firmicutes Dehalobacter sp. FTH1 hypothetical protein [Dehalobacter sp. FTH1].
EKD47782.1 Cys_rich+Radical_SAM+zinc_ribbon->PCAD*->AMMECR1-> 265 bacteria uncultured bacterium AMMECR1 protein [uncultured bacterium].
EKD63471.1 PCAD*->AMMECR1-> 263 bacteria uncultured bacterium hypothetical protein ACD_51C00272G0002 [uncultured bacterium].
YP_002507909.1 PCAD*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 275 bacteria>firmicutes Halothermothrix orenii H 168 extradiol ring-cleavage dioxygenase class III protein subunit B [Halothermothrix orenii H 168].
WP_006784997.1 PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 461 bacteria>firmicutes Turicibacter sanguinis hypothetical protein [Turicibacter sanguinis].
WP_009607184.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 461 bacteria>firmicutes Turicibacter sp. HGF1 hypothetical protein [Turicibacter sp. HGF1].
WP_018962862.1 PCAD*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 259 bacteria>firmicutes Coprothermobacter platensis hypothetical protein [Coprothermobacter platensis].
EKE03816.1 <-AMMECR1<-PCAD* 263 bacteria uncultured bacterium hypothetical protein ACD_20C00148G0016 [uncultured bacterium].
WP_018703332.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1* 434 bacteria>firmicutes Anaeromusa acidaminophila hypothetical protein [Anaeromusa acidaminophila].
EKD49726.1 Cys_rich+Radical_SAM+zinc_ribbon->?->PCAD*->AMMECR1-> 234 bacteria uncultured bacterium Extradiol ring-cleavage dioxygenase class III protein subunit B [uncultured bacterium].
YP_002246882.1 PCAD*->AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 229 bacteria>firmicutes Coprothermobacter proteolyticus DSM 5265 hypothetical protein COPRO5265_0524 [Coprothermobacter proteolyticus DSM 5265].
EKD56230.1 <-PCAD*<-Cys_rich+Radical_SAM+zinc_ribbon 244 bacteria uncultured bacterium Extradiol ring-cleavage dioxygenase class III protein subunit B, partial [uncultured bacterium].
WP_021284085.1 PCAD*->PCAD+AMMECR1->Cys_rich+Radical_SAM+zinc_ribbon-> 223 bacteria>firmicutes Clostridium sp. BL8 hypothetical protein [Clostridium sp. BL8].
WP_009307110.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1<-PCAD* 208 bacteria>actinobacteria Eggerthella sp. 1_3_56FAA hypothetical protein [Eggerthella sp. 1_3_56FAA].
WP_020256300.1 Cys_rich+Radical_SAM+zinc_ribbon->PCAD*-> 204 bacteria Candidatus Paceibacter normanii hypothetical protein [Candidatus Paceibacter normanii].
WP_006598623.1 <-PCAD+AMMECR1* 467 bacteria>firmicutes Pseudoramibacter alactolyticus conserved hypothetical protein [Pseudoramibacter alactolyticus].

#;synergistetes have an additional possible association with Queusine synthase
YP_006443682.1 Queuosine_synth->PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 453 bacteria>synergistetes Anaerobaculum mobile DSM 13181 hypothetical protein Anamo_0709 [Anaerobaculum mobile DSM 13181].
YP_003317432.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1*<-Queuosine_synth 436 bacteria>synergistetes Thermanaerovibrio acidaminovorans DSM 6589 AMMECR1 domain-containing protein [Thermanaerovibrio acidaminovorans DSM 6589].
WP_022934472.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1*<-Queuosine_synth 447 bacteria>synergistetes Synergistetes bacterium JGI 0000079-D21 hypothetical protein [Synergistetes bacterium JGI 0000079-D21].
WP_006301058.1 Queuosine_synth->PCAD+AMMECR1*->Cys_rich+Radical_SAM+zinc_ribbon-> 441 bacteria>synergistetes Aminomonas paucivorans AMMECR1 domain protein [Aminomonas paucivorans].
WP_006583540.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1*<-Queuosine_synth 438 bacteria>synergistetes Thermanaerovibrio velox hypothetical protein [Thermanaerovibrio velox].
YP_003553715.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-PCAD+AMMECR1*<-Queuosine_synth 435 bacteria>synergistetes Aminobacterium colombiense DSM 12261 AMMECR1 domain-containing protein [Aminobacterium colombiense DSM 12261].
WP_009201263.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1<-PCAD*<-Queuosine_synth 269 bacteria>synergistetes Anaerobaculum hydrogeniformans 3,4-dihydroxyphenylacetate 2,3-dioxygenase, AMMECR1 domain protein [Anaerobaculum hydrogeniformans].
YP_004932856.1 <-Cys_rich+Radical_SAM+zinc_ribbon<-AMMECR1<-PCAD*||?-><-Queuosine_synth 269 bacteria>synergistetes Thermovirga lienii DSM 17291 extradiol ring-cleavage dioxygenase class III protein subunit B [Thermovirga lienii DSM 17291].

#;standalone versions
WP_007937628.1 <-PCAD* 285 bacteria>firmicutes Pelosinus MULTISPECIES: extradiol ring-cleavage dioxygenase [Pelosinus].
WP_007961582.1 PCAD*-> 285 bacteria>firmicutes Pelosinus fermentans extradiol ring-cleavage dioxygenase [Pelosinus fermentans].
EKD78822.1 <-PCAD* 268 bacteria uncultured bacterium AMMECR1 protein [uncultured bacterium].
EKD32962.1 PCAD*-> 263 bacteria uncultured bacterium AMMECR1 protein [uncultured bacterium].
EKD47112.1 <-PCAD* 263 bacteria uncultured bacterium hypothetical protein ACD_66C00219G0009 [uncultured bacterium].
EKD43174.1 <-PCAD* 263 bacteria uncultured bacterium hypothetical protein ACD_72C00418G0005 [uncultured bacterium].
EKE07465.1 <-PCAD* 263 bacteria uncultured bacterium hypothetical protein ACD_18C00081G0008 [uncultured bacterium].
EKE19621.1 PCAD*-> 261 bacteria uncultured bacterium hypothetical protein ACD_8C00133G0020 [uncultured bacterium].
EKD58464.1 <-PCAD* 260 bacteria uncultured bacterium hypothetical protein ACD_56C00119G0011 [uncultured bacterium].
EKE18457.1 PCAD*-> 259 bacteria uncultured bacterium hypothetical protein ACD_9C00333G0005 [uncultured bacterium].
EKE16216.1 <-PCAD* 259 bacteria uncultured bacterium AMMECR1 protein [uncultured bacterium].
EKD67619.1 PCAD*-> 222 bacteria uncultured bacterium hypothetical protein ACD_48C00305G0001, partial [uncultured bacterium].
WP_022818258.1 <-PCAD* 163 bacteria Parcubacteria bacterium SCGC AAA011-N16 hypothetical protein [Parcubacteria bacterium SCGC AAA011-N16].
YP_003142667.1 <-PCAD* 141 bacteria>actinobacteria Slackia heliotrinireducens DSM 20476 hypothetical protein Shel_02500 [Slackia heliotrinireducens DSM 20476].
WP_006555965.1 PCAD*-> 269 bacteria>firmicutes Veillonella ratti hypothetical protein [Veillonella ratti].
WP_021840168.1 <-PCAD* 269 bacteria>firmicutes Veillonella sp. CAG:933 extradiol ring-cleavage dioxygenase class III protein subunit B [Veillonella sp. CAG:933].
WP_023052655.1 <-PCAD* 291 bacteria>firmicutes Megasphaera sp. BV3C16-1 aromatic ring-opening dioxygenase, catalytic subunit PCAD [Megasphaera sp. BV3C16-1].

G. PF0612 family

#;no conserved associations were recovered for this family of PCAD domains.

WP_006446103.1 PCAD*-> 316 bacteria>firmicutes Alicyclobacillus hesperidum extradiol ring-cleavage dioxygenase [Alicyclobacillus hesperidum].
YP_005517315.1 PCAD*-> 296 bacteria>firmicutes Alicyclobacillus acidocaldarius subsp. acidocaldarius Tc-4-1 extradiol ring-cleavage dioxygenase class III protein subunit B [Alicyclobacillus acidocaldarius subsp. acidocaldarius Tc-4-1].
YP_002522888.1 PCAD*-> 291 bacteria>chloroflexi Thermomicrobium roseum DSM 5159 aromatic ring-opening dioxygenase superfamily protein LigB [Thermomicrobium roseum DSM 5159].
YP_003318536.1 PCAD*-> 290 bacteria>chloroflexi Sphaerobacter thermophilus DSM 20745 extradiol ring-cleavage dioxygenase class III protein subunit B [Sphaerobacter thermophilus DSM 20745].
YP_003318512.1 PCAD*-> 289 bacteria>chloroflexi Sphaerobacter thermophilus DSM 20745 extradiol ring-cleavage dioxygenase class III protein subunit B [Sphaerobacter thermophilus DSM 20745].
WP_021294965.1 PCAD*-> 284 bacteria>firmicutes Alicyclobacillus acidoterrestris hypothetical protein [Alicyclobacillus acidoterrestris].
YP_007180493.1 PCAD*-> 282 bacteria>deinococci Deinococcus peraridilitoris DSM 19664 hypothetical protein Deipe_1170 [Deinococcus peraridilitoris DSM 19664].
WP_019586886.1 PCAD*-> 281 bacteria>deinococci Deinococcus apachensis hypothetical protein [Deinococcus apachensis].
YP_003184271.1 PCAD*-> 279 bacteria>firmicutes Alicyclobacillus acidocaldarius subsp. acidocaldarius DSM 446 extradiol ring-cleavage dioxygenase class III protein subunit B [Alicyclobacillus acidocaldarius subsp. acidocaldarius DSM 446].
WP_008336770.1 PCAD*-> 279 bacteria>firmicutes Alicyclobacillus acidocaldarius extradiol ring-cleavage dioxygenase [Alicyclobacillus acidocaldarius].
WP_020376227.1 PCAD*-> 277 bacteria>firmicutes Sulfobacillus thermosulfidooxidans hypothetical protein [Sulfobacillus thermosulfidooxidans].
WP_009792371.1 PCAD*-> 277 bacteria>firmicutes Bacillus MULTISPECIES: extradiol ring-cleavage dioxygenase [Bacillus].
WP_024026499.1 PCAD*-> 272 bacteria>firmicutes Bacillus vireti extradiol ring-cleavage dioxygenase class III protein subunit B [Bacillus vireti].
YP_004169456.1 PCAD*-> 272 bacteria>deinococci Deinococcus maricopensis DSM 21211 extradiol ring-cleavage dioxygenase class III protein subunit B [Deinococcus maricopensis DSM 21211].
WP_005584989.1 PCAD*-> 270 bacteria>firmicutes Clostridium ultunense conserved hypothetical protein [Clostridium ultunense].
YP_002994470.1 PCAD*-> 267 archaea>euryarchaeota Thermococcus sibiricus MM 739 dioxygenase [Thermococcus sibiricus MM 739].
NP_578341.2 PCAD*-> 267 archaea>euryarchaeota Pyrococcus furiosus DSM 3638 hypothetical protein PF0612 [Pyrococcus furiosus DSM 3638].
YP_002960445.1 PCAD*-> 263 archaea>euryarchaeota Thermococcus gammatolerans EJ3 Dioxygenase [Thermococcus gammatolerans EJ3].
YP_004424305.1 PCAD*-> 263 archaea>euryarchaeota Pyrococcus sp. NA2 hypothetical protein PNA2_1386 [Pyrococcus sp. NA2].
YP_002582158.1 PCAD*-> 263 archaea>euryarchaeota Thermococcus sp. AM4 hypothetical protein [Thermococcus sp. AM4].
WP_010479222.1 PCAD*-> 263 archaea>euryarchaeota Thermococcus zilligii dioxygenase [Thermococcus zilligii].
YP_006425294.1 PCAD*-> 263 archaea>euryarchaeota Thermococcus sp. CL1 putative dioxygenase [Thermococcus sp. CL1].
YP_004623798.1 PCAD*-> 262 archaea>euryarchaeota Pyrococcus yayanosii CH1 putative dioxygenase [Pyrococcus yayanosii CH1].
YP_004763261.1 PCAD*-> 262 archaea>euryarchaeota Thermococcus sp. 4557 Dioxygenase [Thermococcus sp. 4557].
AHL22847.1 PCAD*-> 262 archaea>euryarchaeota Thermococcus nautili hypothetical protein BD01_1232 [Thermococcus nautili].
NP_142695.1 PCAD*-> 262 archaea>euryarchaeota Pyrococcus horikoshii OT3 hypothetical protein PH0757 [Pyrococcus horikoshii OT3].
NP_126982.1 PCAD*-> 262 archaea>euryarchaeota Pyrococcus abyssi GE5 hypothetical protein PAB0865 [Pyrococcus abyssi GE5].
YP_184616.1 PCAD*-> 262 archaea>euryarchaeota Thermococcus kodakarensis KOD1 hypothetical protein TK2203 [Thermococcus kodakarensis KOD1].
YP_002307817.1 PCAD*-> 262 archaea>euryarchaeota Thermococcus onnurineus NA1 hypothetical protein TON_1430 [Thermococcus onnurineus NA1].
YP_006354396.1 PCAD*-> 261 archaea>euryarchaeota Pyrococcus sp. ST04 hypothetical protein Py04_0720 [Pyrococcus sp. ST04].
YP_008430424.1 PCAD*-> 261 archaea>euryarchaeota Thermococcus litoralis DSM 5473 dioxygenase [Thermococcus litoralis DSM 5473].
WP_021789547.1 PCAD*-> 260 archaea>euryarchaeota Thermoplasmatales archaeon Gpl hypothetical protein [Thermoplasmatales archaeon Gpl].
WP_008083025.1 PCAD*-> 259 archaea>euryarchaeota Aciduliprofundum boonei hypothetical protein [Aciduliprofundum boonei].
YP_007247566.1 PCAD*-> 259 archaea>euryarchaeota Aciduliprofundum sp. MAR08-339 hypothetical protein AciM339_1548 [Aciduliprofundum sp. MAR08-339].
YP_003483776.1 PCAD*-> 259 archaea>euryarchaeota Aciduliprofundum boonei T469 hypothetical protein Aboo_1407 [Aciduliprofundum boonei T469].
YP_023192.1 PCAD*-> 259 archaea>euryarchaeota Picrophilus torridus DSM 9790 hypothetical protein PTO0414 [Picrophilus torridus DSM 9790].
WP_021788122.1 PCAD*-> 258 archaea>euryarchaeota Ferroplasma sp. Type II hypothetical protein [Ferroplasma sp. Type II].
WP_016732690.1 PCAD*-> 258 archaea>crenarchaeota Sulfolobus islandicus dioxygenase [Sulfolobus islandicus].
WP_021788013.1 PCAD*-> 258 archaea>euryarchaeota Ferroplasma sp. Type II hypothetical protein [Ferroplasma sp. Type II].
YP_005648074.1 PCAD*-> 257 archaea>crenarchaeota Sulfolobus islandicus REY15A dioxygenase [Sulfolobus islandicus REY15A].
YP_003418992.1 PCAD*-> 257 archaea>crenarchaeota Sulfolobus islandicus L.D.8.5 hypothetical protein [Sulfolobus islandicus L.D.8.5].
WP_021793832.1 PCAD*-> 257 archaea>euryarchaeota Thermoplasmatales archaeon A-plasma hypothetical protein [Thermoplasmatales archaeon A-plasma].
NP_394874.1 PCAD*-> 257 archaea>euryarchaeota Thermoplasma acidophilum DSM 1728 hypothetical protein Ta1420 [Thermoplasma acidophilum DSM 1728].
YP_002829004.1 PCAD*-> 257 archaea>crenarchaeota Sulfolobus islandicus M.14.25 hypothetical protein M1425_0912 [Sulfolobus islandicus M.14.25].
NP_343363.1 PCAD*-> 257 archaea>crenarchaeota Sulfolobus solfataricus P2 hypothetical protein SSO1962 [Sulfolobus solfataricus P2].
WP_021793313.1 PCAD*-> 257 archaea>euryarchaeota Thermoplasmatales archaeon E-plasma hypothetical protein [Thermoplasmatales archaeon E-plasma].
YP_008140992.1 PCAD*-> 257 archaea>euryarchaeota Ferroplasma acidarmanus fer1 hypothetical protein FACI_IFERC00001G0111 [Ferroplasma acidarmanus fer1].
WP_021791431.1 PCAD*-> 256 archaea>euryarchaeota Thermoplasmatales archaeon I-plasma hypothetical protein [Thermoplasmatales archaeon I-plasma].
NP_111958.1 PCAD*-> 253 archaea>euryarchaeota Thermoplasma volcanium GSS1 hypothetical protein TVN1439 [Thermoplasma volcanium GSS1].
WP_018034851.1 PCAD*-> 202 archaea>euryarchaeota euryarchaeote SCGC AAA261-E04 hypothetical protein, partial [euryarchaeote SCGC AAA261-E04].
WP_018035020.1 PCAD*-> 157 archaea>euryarchaeota euryarchaeote SCGC AAA261-G15 hypothetical protein [euryarchaeote SCGC AAA261-G15].

H. HpcB/HpaD-like family 2

#;This PCAD domain is found in contexts which contain a conserved core with a 5-carboxymethyl-2-hydroxymuconate semialdehyde dehydrogenase and a 5-carboxymethyl-2-hydroxymuconate isomerase.
#;The absence of a monoxygenase suggests that these are another family which act on 3,4-Dihydroxyphenylacetate (homoprotocatechuate) in degradation {2261999}. This core can take that substrate
#;to 5-Carboxy-2-oxohept-3-enedioate. Some neighborhoods (mostly beta-proteobacteria) include extended components of a pathway which would possibly further degrade the 5-Carboxy-2-oxohept-3-
#;enediote to succinate semialdehyde or succinate, including HpcH_HpaI_4-hydroxy-2-oxoheptanedioate aldolase and 2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase.

WP_003955575.1 5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase-> 333 bacteria>actinobacteria Streptomyces clavuligerus catecholic dioxygenase [Streptomyces clavuligerus].
WP_006946967.1 <-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase 328 bacteria>actinobacteria Dermacoccus sp. Ellin185 catecholic dioxygenase [Dermacoccus sp. Ellin185].
WP_017935681.1 <-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-?||?-><-?||5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase-> 319 bacteria>actinobacteria Nocardioides sp. Iso805N catecholic dioxygenase [Nocardioides sp. Iso805N].
WP_005484155.1 5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->?->?->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-> 314 bacteria>actinobacteria Streptomyces bottropensis hypothetical protein [Streptomyces bottropensis].
WP_018566117.1 <-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-?<-?<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase 312 bacteria>actinobacteria Streptomyces sp. PsTaAH-124 catecholic dioxygenase [Streptomyces sp. PsTaAH-124].
WP_020127158.1 <-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase 311 bacteria>actinobacteria Streptomyces sp. 303MFCol5.2 catecholic dioxygenase [Streptomyces sp. 303MFCol5.2].
WP_020510748.1 <-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase 311 bacteria>actinobacteria Actinoplanes globisporus catecholic dioxygenase [Actinoplanes globisporus].
WP_009314193.1 5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->?->?->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-> 311 bacteria>actinobacteria Streptomyces ipomoeae catalytic LigB subunit of aromatic ring-opening dioxygenase [Streptomyces ipomoeae].
WP_003996167.1 <-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase 311 bacteria>actinobacteria Streptomyces viridochromogenes putative Dioxygenase [Streptomyces viridochromogenes].
YP_004815732.1 5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase-> 311 bacteria>actinobacteria Streptomyces violaceusniger Tu 4113 extradiol ring-cleavage dioxygenase class III protein subunit B [Streptomyces violaceusniger Tu 4113].
WP_007379209.1 5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->?->?->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-> 311 bacteria>actinobacteria Streptomyces sviceus catecholic dioxygenase [Streptomyces sviceus].
YP_008794852.1 <-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase 309 bacteria>actinobacteria Streptomyces rapamycinicus NRRL 5491 catecholic dioxygenase [Streptomyces rapamycinicus NRRL 5491].
YP_006242932.1 <-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-?<-?<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase 308 bacteria>actinobacteria Streptomyces hygroscopicus subsp. jinggangensis 5008 dioxygenase [Streptomyces hygroscopicus subsp. jinggangensis 5008].
YP_003342928.1 5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase-> 307 bacteria>actinobacteria Streptosporangium roseum DSM 43021 dioxygenase [Streptosporangium roseum DSM 43021].
WP_020273686.1 <-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-?<-?<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase 306 bacteria>actinobacteria Streptomyces afghaniensis putative 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Streptomyces afghaniensis].
WP_010040758.1 <-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-?<-?<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase 306 bacteria>actinobacteria Streptomyces chartreusis catecholic dioxygenase [Streptomyces chartreusis].
WP_006383696.1 5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->?->?->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-> 306 bacteria>actinobacteria Streptomyces turgidiscabies putative 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Streptomyces turgidiscabies].
WP_017599823.1 5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase-> 305 bacteria>actinobacteria Nocardiopsis lucentensis catecholic dioxygenase [Nocardiopsis lucentensis].
WP_021810046.1 5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase-> 303 bacteria>actinobacteria Leifsonia rubra Aromatic ring-opening dioxygenase [Leifsonia rubra].
WP_010206250.1 5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase-> 303 bacteria>actinobacteria Salinibacterium sp. PAMC 21357 catecholic dioxygenase [Salinibacterium sp. PAMC 21357].
WP_009774278.1 <-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase 303 bacteria>actinobacteria marine actinobacterium PHSC20C1 catecholic dioxygenase [marine actinobacterium PHSC20C1].
YP_872859.1 5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase-> 303 bacteria>actinobacteria Acidothermus cellulolyticus 11B extradiol ring-cleavage dioxygenase III subunit B [Acidothermus cellulolyticus 11B].
YP_003486721.1 5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->?->?->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-> 301 bacteria>actinobacteria Streptomyces scabiei 87.22 dioxygenase [Streptomyces scabiei 87.22].
WP_010461936.1 <-HpcH_HpaI_4-hydroxy-2-oxoheptanedioate_aldolase<-2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase<-?<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase 299 bacteria>proteobacteria>betaproteobacteria Acidovorax radicis extradiol ring-cleavage dioxygenase [Acidovorax radicis].
WP_007859849.1 D-lactate_dehydrogenase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->?->2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase-> 299 bacteria>proteobacteria>betaproteobacteria Acidovorax sp. CF316 extradiol ring-cleavage dioxygenase [Acidovorax sp. CF316].
WP_010352803.1 <-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-?<-5-carboxymethyl-2-hydroxymuconate_isomerase<-?<-HpcH_HpaI_4-hydroxy-2-oxoheptanedioate_aldolase<-PCAD* 296 bacteria>actinobacteria Streptomyces acidiscabies catecholic dioxygenase [Streptomyces acidiscabies].
WP_021228200.1 5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->D-lactate_dehydrogenase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpcH_HpaI_4-hydroxy-2-oxoheptanedioate_aldolase-> 295 bacteria>proteobacteria>alphaproteobacteria Sphingobium lactosutens hypothetical protein [Sphingobium lactosutens].
WP_005464498.1 5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase-> 295 bacteria>actinobacteria Saccharomonospora glauca catecholic dioxygenase [Saccharomonospora glauca].
AHH95451.1 <-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase||5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-> 294 bacteria>actinobacteria Kutzneria albida DSM 43870 putative 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Kutzneria albida DSM 43870].
WP_006008677.1 <-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-?<-?||PCAD*-> 291 bacteria>proteobacteria>gammaproteobacteria Glaciecola pallidula 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Glaciecola pallidula].
WP_007624875.1 <-PCAD*||?->?->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-><-HpcH_HpaI_4-hydroxy-2-oxoheptanedioate_aldolase<-2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase 291 bacteria>proteobacteria>gammaproteobacteria Glaciecola arctica 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Glaciecola arctica].
EWM12657.1 <-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase||5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase-> 291 bacteria>actinobacteria Kutzneria sp. 744 aromatic ring-opening dioxygenase [Kutzneria sp. 744].
WP_010504572.1 5-carboxymethyl-2-hydroxymuconate_isomerase->?->?->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->?-><-PCAD* 290 bacteria>proteobacteria>gammaproteobacteria gamma proteobacterium SCGC AAA007-O20 catecholic dioxygenase [gamma proteobacterium SCGC AAA007-O20].
YP_497877.1 <-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-?||?->?-><-PCAD*||?->?->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase-> 290 bacteria>proteobacteria>alphaproteobacteria Novosphingobium aromaticivorans DSM 12444 extradiol ring-cleavage dioxygenase III subunit B [Novosphingobium aromaticivorans DSM 12444].
WP_021622220.1 <-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase 290 bacteria>firmicutes Aneurinibacillus aneurinilyticus putative 3,4-dihydroxyphenylacetate 2,3-dioxygenase [Aneurinibacillus aneurinilyticus].
YP_004235483.1 2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->D-lactate_dehydrogenase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->?->5-carboxymethyl-2-hydroxymuconate_isomerase->2-dehydropantoate_2-reductase-> 288 bacteria>proteobacteria>betaproteobacteria Acidovorax avenae subsp. avenae ATCC 19860 extradiol ring-cleavage dioxygenase class III protein subunit B [Acidovorax avenae subsp. avenae ATCC 19860].
WP_017232369.1 <-2-dehydropantoate_2-reductase<-5-carboxymethyl-2-hydroxymuconate_isomerase<-PCAD*<-5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase<-HpcH_HpaI_4-hydroxy-2-oxoheptanedioate_aldolase<-2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase 287 bacteria>proteobacteria>betaproteobacteria Pandoraea sp. B-6 extradiol ring-cleavage dioxygenase [Pandoraea sp. B-6].
YP_008834374.1 2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpcH_HpaI_4-hydroxy-2-oxoheptanedioate_aldolase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->2-dehydropantoate_2-reductase-> 287 bacteria>proteobacteria>betaproteobacteria Pandoraea pnomenusa 3kgm extradiol ring-cleavage dioxygenase [Pandoraea pnomenusa 3kgm].
WP_010804154.1 2-oxo-hepta-3-ene-1,7-dioic_acid_hydratase->HpcH_HpaI_4-hydroxy-2-oxoheptanedioate_aldolase->5-carboxymethyl-2-hydroxymuconate_semialdehyde_dehydrogenase->PCAD*->5-carboxymethyl-2-hydroxymuconate_isomerase->2-dehydropantoate_2-reductase-> 287 bacteria>proteobacteria>betaproteobacteria Pandoraea sp. SD6-2 extradiol ring-cleavage dioxygenase class III protein subunit B [Pandoraea sp. SD6-2].

#;standalone versions
YP_438436.1 PCAD*-> 338 bacteria>proteobacteria>betaproteobacteria Burkholderia thailandensis E264 class III extradiol-type catecholic dioxygenase [Burkholderia thailandensis E264].
YP_338540.1 <-PCAD* 308 bacteria>proteobacteria>betaproteobacteria Burkholderia mallei ATCC 23344 class III extradiol-type catecholic dioxygenase [Burkholderia mallei ATCC 23344].
YP_110186.1 PCAD*-> 308 bacteria>proteobacteria>betaproteobacteria Burkholderia pseudomallei K96243 dioxygenase [Burkholderia pseudomallei K96243].
WP_009981113.1 PCAD*-> 308 bacteria>proteobacteria>betaproteobacteria Burkholderia pseudomallei catecholic dioxygenase [Burkholderia pseudomallei].
WP_009971298.1 PCAD*-> 308 bacteria>proteobacteria>betaproteobacteria Burkholderia pseudomallei catecholic dioxygenase [Burkholderia pseudomallei].
WP_004538861.1 <-PCAD* 308 bacteria>proteobacteria>betaproteobacteria Burkholderia pseudomallei catecholic dioxygenase [Burkholderia pseudomallei].
WP_004547809.1 <-PCAD* 308 bacteria>proteobacteria>betaproteobacteria Burkholderia pseudomallei catecholic dioxygenase [Burkholderia pseudomallei].
WP_010107433.1 PCAD*-> 305 bacteria>proteobacteria>betaproteobacteria Burkholderia oklahomensis catecholic dioxygenase [Burkholderia oklahomensis].
WP_009898558.1 PCAD*-> 304 bacteria>proteobacteria>betaproteobacteria Burkholderia thailandensis catecholic dioxygenase [Burkholderia thailandensis].
WP_019255001.1 <-PCAD* 304 bacteria>proteobacteria>betaproteobacteria Burkholderia thailandensis catecholic dioxygenase [Burkholderia thailandensis].

I. LigZ-like family

#;The contexts of this PCAD family suggest involvement in a range of distinct catabolic pathways. Chief among these is likely a frequently observed LigZ-LigY-LigX core where LigZ is the PCAD. This
#;pathway is specifically involved in the degradation of 5,5'-Dehydrodivanillate to vanillate during lignin degradation. Notably, however, the LigW enzyme, necessary for the final step in this
#;conversion, is not conserved in these neighborhoods. Additionally, LigY, which contains a Rieske and aromatic ring hydroxylase domain, is involved in several additional pathways which require PCAD
#;dioxygenase activity including pthalate degradation (consistent with the presence of phthalate 4,5-dioxygenase and 4,5-dihydroxyphthalate in some neighborhoods) and trans-cinnamate
#;degradation (consistent with the presence of 2,3-dihydroxy-2,3-dihydro-phenylpropionate dehydrogenase in some neigborhoods).

#;Other connections include linkage to 4-hydroxyphenylacetate 3-hydroxylase, a key enzyme upstream of PCAD activity in homoprotocatachuate degradation and a repeated association with 4-hydroxy-4-
#;methyl-2-oxoglutarate aldolase which is primarily known for catalyzing the conversion of parapyruvate to pyruvate.

#;In addition, this family contains the DesZ-like PCAD domains, which have been studied in the context of degradation of syringic acid to 4-Oxalomesaconate through a 3-O-methyl-gallate intermediate,
#;which is the substrate of DesZ activity. However, no contexts containing linkages to these genes were identified.

#;This family is notable for the extent of pathway "cross-over" observed in the neighborhoods, suggesting an extensive amount of substrate promiscuity could be in play for these PCAD enzymes.

#;linkage to LigZ (annotated as "OH-DDVA_meta-cleavage_compound_hydrolase" below), strongly suggesting at least a role in LigZ-LigY-LigX general lignin degradation to vanillate for these
#;neighborhoods, although additional roles cannot be ruled out.

#;ligX is Rieske+Ring_hydoxyl_A, ligY is OH-DDVA_meta-cleavage_compound_hydrolase

YP_004833904.1 acetyl-CoA_acetyltransferase->?->?->?->PCAD*->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->OH-DDVA_meta-cleavage_compound_hydrolase-><-?<-Rieske+Ring_hydroxyl_A 336 bacteria>proteobacteria>alphaproteobacteria Sphingobium sp. SYK-6 2,2',3-trihydroxy-3'-methoxy-5,5'-dicarboxybiphenyl dioxygenase [Sphingobium sp. SYK-6].
WP_020514303.1 Rieske+Ring_hydroxyl_A->?->?->OH-DDVA_meta-cleavage_compound_hydrolase->PCAD*->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->phthalate_4,5-dioxygenase-> 336 bacteria>actinobacteria Actinoplanes globisporus hypothetical protein [Actinoplanes globisporus].
WP_016744610.1 OH-DDVA_meta-cleavage_compound_hydrolase->PCAD*->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->2,3-dihydroxy-2,3-dihydrophenylpropionate_dehydrogenase->?-><-4-hydroxy-4-methyl-2-oxoglutarate_aldolase 340 bacteria>proteobacteria>alphaproteobacteria Sphingomonas wittichii protocatechuate 3,4-dioxygenase [Sphingomonas wittichii].
YP_001263552.1 Rieske+Ring_hydroxyl_A->OH-DDVA_meta-cleavage_compound_hydrolase->PCAD*->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->succinate_semialdehyde_dehydrogenase->2,3-dihydroxy-2,3-dihydrophenylpropionate_dehydrogenase-> 340 bacteria>proteobacteria>alphaproteobacteria Sphingomonas wittichii RW1 protocatechuate 4,5-dioxygenase subunit beta [Sphingomonas wittichii RW1].
WP_009081888.1 <-4-hydroxy-4-methyl-2-oxoglutarate_aldolase<-4-hydroxy-4-methyl-2-oxoglutarate_aldolase<-4-hydroxy-4-methyl-2-oxoglutarate_aldolase<-PCAD*<-OH-DDVA_meta-cleavage_compound_hydrolase<-4-hydroxyphenylacetate_3-hydroxylase<-succinate_semialdehyde_dehydrogenase 338 bacteria>actinobacteria Streptomyces sp. AA4 predicted protein [Streptomyces sp. AA4].
WP_020495888.1 succinate_semialdehyde_dehydrogenase->4-hydroxyphenylacetate_3-hydroxylase->OH-DDVA_meta-cleavage_compound_hydrolase->PCAD*->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->4-hydroxy-4-methyl-2-oxoglutarate_aldolase-> 338 bacteria>actinobacteria Sciscionella marina hypothetical protein [Sciscionella marina].
YP_299962.1 <-4-hydroxy-4-methyl-2-oxoglutarate_aldolase<-4-hydroxy-4-methyl-2-oxoglutarate_aldolase<-4-hydroxy-4-methyl-2-oxoglutarate_aldolase<-PCAD*<-OH-DDVA_meta-cleavage_compound_hydrolase<-phthalate_4,5-dioxygenase 338 bacteria>proteobacteria>betaproteobacteria Ralstonia eutropha JMP134 protocatechuate 4,5-dioxygenase subunit beta [Ralstonia eutropha JMP134].
WP_018309893.1 phthalate_4,5-dioxygenase->OH-DDVA_meta-cleavage_compound_hydrolase->PCAD*->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->4-hydroxy-4-methyl-2-oxoglutarate_aldolase-> 338 bacteria>proteobacteria>betaproteobacteria Cupriavidus sp. UYPR2.512 protocatechuate 3,4-dioxygenase [Cupriavidus sp. UYPR2.512].
WP_007857746.1 <-4,5-dihydroxyphthalate_decarboxylase<-?<-2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-PCAD*<-?<-?<-OH-DDVA_meta-cleavage_compound_hydrolase<-4,5-dihydroxyphthalate_decarboxylase 335 bacteria>proteobacteria>betaproteobacteria Acidovorax sp. CF316 protocatechuate 4,5-dioxygenase subunit beta [Acidovorax sp. CF316].
YP_003608176.1 phthalate_4,5-dioxygenase->OH-DDVA_meta-cleavage_compound_hydrolase->PCAD*->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->4-hydroxy-4-methyl-2-oxoglutarate_aldolase-> 334 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. CCGE1002 extradiol ring-cleavage dioxygenase class III protein subunit B [Burkholderia sp. CCGE1002].
WP_006298545.1 <-4,5-dihydroxyphthalate_decarboxylase<-?<-2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-PCAD*<-?<-?<-OH-DDVA_meta-cleavage_compound_hydrolase<-4,5-dihydroxyphthalate_decarboxylase 332 bacteria>proteobacteria>betaproteobacteria Hylemonella gracilis protocatechuate 4,5-dioxygenase subunit beta [Hylemonella gracilis].
WP_024022026.1 <-4,5-dihydroxyphthalate_decarboxylase<-?<-2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-PCAD*<-?<-?<-OH-DDVA_meta-cleavage_compound_hydrolase<-4,5-dihydroxyphthalate_decarboxylase 332 bacteria>proteobacteria>alphaproteobacteria Sphingobium sp. C100 protocatechuate 4,5-dioxygenase subunit beta [Sphingobium sp. C100].
WP_017776279.1 <-OH-DDVA_meta-cleavage_compound_hydrolase<-PCAD*<-4-hydroxy-4-methyl-2-oxoglutarate_aldolase<-4-hydroxy-4-methyl-2-oxoglutarate_aldolase<-4-hydroxy-4-methyl-2-oxoglutarate_aldolase<-Rieske+Ring_hydroxyl_A 331 bacteria>proteobacteria>betaproteobacteria Burkholderia kururiensis hypothetical protein [Burkholderia kururiensis].
WP_008918836.1 4-hydroxy-4-methyl-2-oxoglutarate_aldolase->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->?-><-?<-PCAD*<-OH-DDVA_meta-cleavage_compound_hydrolase<-Rieske+Ring_hydroxyl_A<-?<-?<-phthalate_4,5-dioxygenase 330 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. H160 Extradiol ring-cleavage dioxygenase class III protein subunit B [Burkholderia sp. H160].
WP_007711895.1 <-2,3-dihydroxy-2,3-dihydrophenylpropionate_dehydrogenase<-4,5-dihydroxyphthalate_decarboxylase<-?<-2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-PCAD*<-?<-?<-OH-DDVA_meta-cleavage_compound_hydrolase<-4,5-dihydroxyphthalate_decarboxylase 330 bacteria>proteobacteria>alphaproteobacteria Sphingobium sp. AP49 protocatechuate 4,5-dioxygenase subunit beta [Sphingobium sp. AP49].
YP_004835035.1 OH-DDVA_meta-cleavage_compound_hydrolase->PCAD*->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->4-hydroxy-4-methyl-2-oxoglutarate_aldolase-> 330 bacteria>proteobacteria>alphaproteobacteria Sphingobium sp. SYK-6 3-O-methylgallate 3,4-dioxygenase [Sphingobium sp. SYK-6].
WP_017934574.1 PCAD*->OH-DDVA_meta-cleavage_compound_hydrolase->Rieske+Ring_hydroxyl_A->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->4-hydroxy-4-methyl-2-oxoglutarate_aldolase-> 329 bacteria>actinobacteria Nocardioides sp. Iso805N hypothetical protein [Nocardioides sp. Iso805N].
ETY82669.1 4,5-dihydroxyphthalate_decarboxylase->OH-DDVA_meta-cleavage_compound_hydrolase->?->?->PCAD*->2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->4,5-dihydroxyphthalate_decarboxylase-> 328 bacteria>proteobacteria>betaproteobacteria Burkholderia caribensis MBA4 Protocatechuate 4,5-dioxygenase beta chain [Burkholderia caribensis MBA4].
YP_003060980.1 OH-DDVA_meta-cleavage_compound_hydrolase->?->?->PCAD*->2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase->?->4,5-dihydroxyphthalate_decarboxylase-> 328 bacteria>proteobacteria>alphaproteobacteria Hirschia baltica ATCC 49814 protocatechuate 4,5-dioxygenase subunit beta [Hirschia baltica ATCC 49814].
WP_006050431.1 <-4,5-dihydroxyphthalate_decarboxylase<-2,4-dihydroxyhept-2-ene-1,7-dioic_acid_aldolase<-PCAD*<-?<-?<-OH-DDVA_meta-cleavage_compound_hydrolase<-4,5-dihydroxyphthalate_decarboxylase 328 bacteria>proteobacteria>betaproteobacteria Burkholderia graminis protocatechuate 4,5-dioxygenase subunit beta [Burkholderia graminis].
WP_018424894.1 <-4-hydroxy-4-methyl-2-oxoglutarate_aldolase<-4-hydroxy-4-methyl-2-oxoglutarate_aldolase<-4-hydroxy-4-methyl-2-oxoglutarate_aldolase<-PCAD*<-OH-DDVA_meta-cleavage_compound_hydrolase<-phthalate_4,5-dioxygenase 326 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. WSM4176 protocatechuate 3,4-dioxygenase [Burkholderia sp. WSM4176].
WP_018434880.1 phthalate_4,5-dioxygenase->OH-DDVA_meta-cleavage_compound_hydrolase->PCAD*->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->4-hydroxy-4-methyl-2-oxoglutarate_aldolase-> 320 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. JPY251 protocatechuate 3,4-dioxygenase [Burkholderia sp. JPY251].
YP_003543669.1 <-OH-DDVA_meta-cleavage_compound_hydrolase<-?<-PCAD*<-?<-CoA-transferase 316 bacteria>proteobacteria>alphaproteobacteria Sphingobium japonicum UT26S putative extradiol ring-cleavage dioxygenase [Sphingobium japonicum UT26S].
WP_007686805.1 CoA-transferase->?->PCAD*->?->OH-DDVA_meta-cleavage_compound_hydrolase-> 316 bacteria>proteobacteria>alphaproteobacteria Sphingobium indicum extradiol ring-cleavage dioxygenase [Sphingobium indicum].

#;lacks a LigZ connection, could be involved in more general degradation pathways.
YP_004074762.1 Rieske+Ring_hydroxyl_A->Ring_hydroxyl_B->?->PCAD*->?->2,3-dihydroxy-2,3-dihydrophenylpropionate_dehydrogenase->?->Rieske+Ring_hydroxyl_A->Ring_hydroxyl_B-> 317 bacteria>actinobacteria Mycobacterium gilvum Spyr1 Catalytic LigB subunit of aromatic ring-opening dioxygenase [Mycobacterium gilvum Spyr1].
YP_638849.1 Rieske+Ring_hydroxyl_A->Ring_hydroxyl_B->?->PCAD*->?->2,3-dihydroxy-2,3-dihydrophenylpropionate_dehydrogenase-> 317 bacteria>actinobacteria Mycobacterium sp. MCS extradiol ring-cleavage dioxygenase III subunit B [Mycobacterium sp. MCS].
YP_935611.1 Rieske+Ring_hydroxyl_A->Ring_hydroxyl_B->?->PCAD*->?->2,3-dihydroxy-2,3-dihydrophenylpropionate_dehydrogenase-> 317 bacteria>actinobacteria Mycobacterium sp. KMS extradiol ring-cleavage dioxygenase III subunit B [Mycobacterium sp. KMS].
YP_937705.1 Rieske+Ring_hydroxyl_A->Ring_hydroxyl_B->?->PCAD*->?->2,3-dihydroxy-2,3-dihydrophenylpropionate_dehydrogenase->?->Rieske+Ring_hydroxyl_A->Ring_hydroxyl_B-> 317 bacteria>actinobacteria Mycobacterium sp. KMS extradiol ring-cleavage dioxygenase III subunit B [Mycobacterium sp. KMS].
YP_951392.1 Rieske+Ring_hydroxyl_A->Ring_hydroxyl_B->?->PCAD*->?->2,3-dihydroxy-2,3-dihydrophenylpropionate_dehydrogenase->?->Rieske+Ring_hydroxyl_A->Ring_hydroxyl_B-> 317 bacteria>actinobacteria Mycobacterium vanbaalenii PYR-1 extradiol ring-cleavage dioxygenase III subunit B [Mycobacterium vanbaalenii PYR-1].
YP_001069940.1 Rieske+Ring_hydroxyl_A->Ring_hydroxyl_B->?->PCAD*->?->2,3-dihydroxy-2,3-dihydrophenylpropionate_dehydrogenase->?->Rieske+Ring_hydroxyl_A->Ring_hydroxyl_B-> 317 bacteria>actinobacteria Mycobacterium sp. JLS extradiol ring-cleavage dioxygenase III subunit B [Mycobacterium sp. JLS].
YP_001131821.1 <-Ring_hydroxyl_B<-Rieske+Ring_hydroxyl_A<-?<-2,3-dihydroxy-2,3-dihydrophenylpropionate_dehydrogenase<-?<-PCAD*<-?<-Ring_hydroxyl_B<-Rieske+Ring_hydroxyl_A 317 bacteria>actinobacteria Mycobacterium gilvum PYR-GCK extradiol ring-cleavage dioxygenase III subunit B [Mycobacterium gilvum PYR-GCK].
YP_005000946.1 Rieske+Ring_hydroxyl_A->Ring_hydroxyl_B->?->PCAD*->?->?->2,3-dihydroxy-2,3-dihydrophenylpropionate_dehydrogenase->?->Rieske+Ring_hydroxyl_A-> 318 bacteria>actinobacteria Mycobacterium rhodesiae NBB3 Catalytic LigB subunit of aromatic ring-opening dioxygenase [Mycobacterium rhodesiae NBB3].
ABD97974.1 PCAD*->?->2,3-dihydroxy-2,3-dihydrophenylpropionate_dehydrogenase->?->Rieske+Ring_hydroxyl_A->Ring_hydroxyl_B-> 317 bacteria>actinobacteria Mycobacterium sp. CH-1 putative dioxygenase [Mycobacterium sp. CH-1].

#;stronger ties to phthalate degradation
YP_006667512.1 phthalate_4,5-dioxygenase->Rieske+Ring_hydroxyl_A->PCAD*-> 337 bacteria>actinobacteria Gordonia sp. KTR9 protocatechuate 4,5-dioxygenase beta subunit [Gordonia sp. KTR9].

#;no specific pathway linkages
YP_642600.1 Rieske+Ring_hydroxyl_A->Ring_hydroxyl_B->?->PCAD*-> 322 bacteria>actinobacteria Mycobacterium sp. MCS extradiol ring-cleavage dioxygenase III subunit B [Mycobacterium sp. MCS].
WP_006447307.1 <-Ring_hydroxyl_B<-Rieske+Ring_hydroxyl_A<-?<-?<-PCAD* 319 bacteria>firmicutes Alicyclobacillus hesperidum carbohydrate kinase, FGGY-like protein [Alicyclobacillus hesperidum].
ETZ37640.1 Rieske+Ring_hydroxyl_A->Ring_hydroxyl_B->?->PCAD*-> 246 bacteria>actinobacteria Mycobacterium intracellulare MIN_052511_1280 catalytic LigB subunit of aromatic ring-opening dioxygenase family protein [Mycobacterium intracellulare MIN_052511_1280].

#;linkages to primarily only pyruvate and CoA tranferase components
WP_017670623.1 <-4-hydroxy-4-methyl-2-oxoglutarate_aldolase<-4-hydroxy-4-methyl-2-oxoglutarate_aldolase<-Rieske+Ring_hydroxyl_A<-?<-PCAD*<-4-hydroxy-4-methyl-2-oxoglutarate_aldolase 337 bacteria>proteobacteria>alphaproteobacteria Blastomonas sp. AAP53 hypothetical protein [Blastomonas sp. AAP53].
WP_018311946.1 acetyl-CoA_acetyltransferase->?->CoA-transferase->PCAD*->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->4-hydroxy-4-methyl-2-oxoglutarate_aldolase-> 332 bacteria>proteobacteria>betaproteobacteria Cupriavidus sp. UYPR2.512 protocatechuate 3,4-dioxygenase [Cupriavidus sp. UYPR2.512].
WP_008920060.1 <-4-hydroxy-4-methyl-2-oxoglutarate_aldolase<-4-hydroxy-4-methyl-2-oxoglutarate_aldolase<-4-hydroxy-4-methyl-2-oxoglutarate_aldolase<-PCAD*<-CoA-transferase<-?<-acetyl-CoA_acetyltransferase 332 bacteria>proteobacteria>betaproteobacteria Burkholderia sp. H160 protocatechuate 3,4-dioxygenase [Burkholderia sp. H160].
YP_298976.1 <-4-hydroxy-4-methyl-2-oxoglutarate_aldolase<-4-hydroxy-4-methyl-2-oxoglutarate_aldolase<-4-hydroxy-4-methyl-2-oxoglutarate_aldolase<-PCAD*<-CoA-transferase<-?<-acetyl-CoA_acetyltransferase 332 bacteria>proteobacteria>betaproteobacteria Ralstonia eutropha JMP134 protocatechuate 4,5-dioxygenase subunit beta [Ralstonia eutropha JMP134].
WP_006399668.1 4,5-dihydroxyphthalate_decarboxylase-><-?||?-><-?||PCAD*-> 328 bacteria>proteobacteria>betaproteobacteria Burkholderia multivorans protocatechuate 4,5-dioxygenase subunit beta [Burkholderia multivorans].
WP_021296704.1 <-4-hydroxy-4-methyl-2-oxoglutarate_aldolase<-?<-?<-PCAD* 320 bacteria>firmicutes Alicyclobacillus acidoterrestris hypothetical protein [Alicyclobacillus acidoterrestris].
WP_020384428.1 acetyl-CoA_acetyltransferase->?->CoA-transferase->PCAD*->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->4-hydroxy-4-methyl-2-oxoglutarate_aldolase->4-hydroxy-4-methyl-2-oxoglutarate_aldolase-> 318 bacteria>proteobacteria>betaproteobacteria Cupriavidus taiwanensis protocatechuate 3,4-dioxygenase [Cupriavidus taiwanensis].
EWG59152.1 PCAD*-><-?||?->2,3-dihydroxy-2,3-dihydrophenylpropionate_dehydrogenase-> 254 bacteria>actinobacteria Mycobacterium aromaticivorans JS19b1 extradiol ring-cleavage dioxygenase, partial [Mycobacterium aromaticivorans JS19b1].

#;standalone versions
WP_018698527.1 PCAD*-> 329 bacteria>proteobacteria>alphaproteobacteria Amorphus coralli hypothetical protein [Amorphus coralli].
ETW95122.1 <-PCAD* 331 bacteria>proteobacteria>deltaproteobacteria Candidatus Entotheonella sp. TSY1 hypothetical protein ETSY1_31945 [Candidatus Entotheonella sp. TSY1].
BAA31862.1 PCAD*-> 334 bacteria>proteobacteria>alphaproteobacteria Sphingomonas paucimobilis biphenyl ring cleavage enzyme [Sphingomonas paucimobilis].
WP_017953351.1 <-PCAD* 349 bacteria>chloroflexi SAR202 cluster bacterium SCGC AAA240-N13 hypothetical protein [SAR202 cluster bacterium SCGC AAA240-N13].

J. p-cumate degrading family

#;this family represents a remarkable displacement in the p-cumate to pyruvate degradation pathway. In most organisms, this pathway proceeds through a glyoxylase extradiol dioxygenase,
#;but in these organisms the PCAD has displaced it as the dioxygenase. Most other components of the pathway are typically observed in the conserved gene neighborhood.

WP_020498672.1 HOMODA_CmtD->PCAD*->HOMODA_hydrolase_CmtE->p-cumate_2,3-dioxygenase_alpha->Ring_hydroxyl_B->2,3-dihydroxy-2,3-dihydro-p-cumate_dehydrogenase_CmtB-> 358 bacteria>actinobacteria Sciscionella marina hypothetical protein [Sciscionella marina].
WP_005175433.1 2,3-dihydroxy-2,3-dihydro-p-cumate_dehydrogenase_CmtB->?-><-p-cumate_2,3-dioxygenase_alpha||?->?->PCAD*-><-HTH_IclR+IclR||HOMODA_CmtD->?->HOMODA_hydrolase_CmtE-> 354 bacteria>actinobacteria Gordonia aichiensis 2,3-dihydroxy-p-cumate dioxygenase [Gordonia aichiensis].
WP_006373113.1 2,3-dihydroxy-2,3-dihydro-p-cumate_dehydrogenase_CmtB->?-><-p-cumate_2,3-dioxygenase_alpha||?->?->PCAD*-><-HTH_IclR+IclR||HOMODA_CmtD->?->HOMODA_hydrolase_CmtE-> 355 bacteria>actinobacteria Gordonia polyisoprenivorans 2,3-dihydroxy-p-cumate dioxygenase [Gordonia polyisoprenivorans].
WP_019063491.1 <-2,3-dihydroxy-2,3-dihydro-p-cumate_dehydrogenase_CmtB||?->?-><-2,3-dihydroxy-2,3-dihydro-p-cumate_dehydrogenase_CmtB||PCAD*-><-HTH_IclR+IclR||HOMODA_CmtD-> 398 bacteria>actinobacteria Streptomyces prunicolor hypothetical protein [Streptomyces prunicolor].
YP_008907849.1 <-2-keto-4-pentenoate_hydratase||HOMODA_CmtD-><-?<-?<-?<-PCAD*<-HOMODA_hydrolase_CmtE 354 bacteria>actinobacteria Mycobacterium neoaurum VKM Ac-1815D extradiol ring-cleavage dioxygenase class III protein subunit B [Mycobacterium neoaurum VKM Ac-1815D].
YP_004334299.1 <-PCAD*||2-keto-4-pentenoate_hydratase-><-HTH_IclR+IclR<-p-cumate_2,3-dioxygenase_alpha<-HOMODA_CmtD<-Ring_hydroxyl_B 357 bacteria>actinobacteria Pseudonocardia dioxanivorans CB1190 extradiol ring-cleavage dioxygenase class III protein subunit B [Pseudonocardia dioxanivorans CB1190].
YP_004583377.1 HOMODA_CmtD->PCAD*->HOMODA_hydrolase_CmtE->p-cumate_2,3-dioxygenase_alpha->Ring_hydroxyl_B->2,3-dihydroxy-2,3-dihydro-p-cumate_dehydrogenase_CmtB->2-keto-4-pentenoate_hydratase-> 358 bacteria>actinobacteria Frankia symbiont of Datisca glomerata extradiol ring-cleavage dioxygenase class III protein subunit B [Frankia symbiont of Datisca glomerata].
WP_005141181.1 <-2-keto-4-pentenoate_hydratase<-2,3-dihydroxy-2,3-dihydro-p-cumate_dehydrogenase_CmtB<-Ring_hydroxyl_B<-p-cumate_2,3-dioxygenase_alpha<-HOMODA_hydrolase_CmtE<-PCAD*<-HOMODA_CmtD 358 bacteria>actinobacteria Mycobacterium rhodesiae Extradiol ring-cleavage dioxygenase class III protein subunit B [Mycobacterium rhodesiae].
WP_010593413.1 Ring_hydroxyl_B->2,3-dihydroxy-2,3-dihydro-p-cumate_dehydrogenase_CmtB->?-><-HOMODA_CmtD||?->PCAD*->HOMODA_hydrolase_CmtE-> 373 bacteria>actinobacteria Rhodococcus sp. P14 extradiol ring-cleavage dioxygenase class III protein subunit B [Rhodococcus sp. P14].
WP_022913656.1 <-2,3-dihydroxy-2,3-dihydro-p-cumate_dehydrogenase_CmtB||?->?->?->?->PCAD*->?->?->2,3-dihydroxy-2,3-dihydro-p-cumate_dehydrogenase_CmtB->HOMODA_hydrolase_CmtE->HOMODA_CmtD-> 349 bacteria>actinobacteria Frankia sp. Iso899 extradiol ring-cleavage dioxygenase [Frankia sp. Iso899].
YP_002781834.1 <-HOMODA_hydrolase_CmtE<-HOMODA_CmtD||HTH_IclR+IclR->PCAD*-> 353 bacteria>actinobacteria Rhodococcus opacus B4 2,3-dihydroxy-p-cumate dioxygenase [Rhodococcus opacus B4].
WP_009475493.1 2,3-dihydroxy-2,3-dihydro-p-cumate_dehydrogenase_CmtB-><-PCAD*<-HTH_IclR+IclR<-?||HOMODA_CmtD->HOMODA_hydrolase_CmtE-> 353 bacteria>actinobacteria Rhodococcus sp. JVH1 2,3-dihydroxy-p-cumate dioxygenase [Rhodococcus sp. JVH1].
GAF45056.1 <-HOMODA_hydrolase_CmtE<-HOMODA_CmtD||HTH_IclR+IclR->PCAD*-><-2,3-dihydroxy-2,3-dihydro-p-cumate_dehydrogenase_CmtB 353 bacteria>actinobacteria Rhodococcus wratislaviensis NBRC 100605 2,3-dihydroxy-p-cumate dioxygenase [Rhodococcus wratislaviensis NBRC 100605].
ABC33900.1 <-HOMODA_hydrolase_CmtE<-HOMODA_CmtD||HTH_IclR+IclR->PCAD*-> 353 bacteria>actinobacteria Rhodococcus sp. T104 2,3-dihydroxy-p-cumate dioxygenase [Rhodococcus sp. T104].
YP_923338.1 <-HOMODA_hydrolase_CmtE<-PCAD* 352 bacteria>actinobacteria Nocardioides sp. JS614 hypothetical protein Noca_2142 [Nocardioides sp. JS614].
WP_003890307.1 <-2-keto-4-pentenoate_hydratase<-2,3-dihydroxy-2,3-dihydro-p-cumate_dehydrogenase_CmtB<-Ring_hydroxyl_B<-p-cumate_2,3-dioxygenase_alpha<-HOMODA_hydrolase_CmtE<-PCAD*<-HOMODA_CmtD||?-><-?||?->2,3-dihydroxy-2,3-dihydro-p-cumate_dehydrogenase_CmtB-> 358 bacteria>actinobacteria Mycobacterium MULTISPECIES: extradiol ring-cleavage dioxygenase class III protein subunit B [Mycobacterium].
WP_020419096.1 <-2-keto-4-pentenoate_hydratase<-2-keto-4-pentenoate_hydratase<-?||PCAD*-> 356 bacteria>actinobacteria Amycolatopsis sp. ATCC 39116 extradiol ring-cleavage dioxygenase [Amycolatopsis sp. ATCC 39116].
WP_017987156.1 PCAD*->p-cumate_2,3-dioxygenase_alpha->Ring_hydroxyl_B-> 305 bacteria>actinobacteria Amycolatopsis methanolica hypothetical protein [Amycolatopsis methanolica].

#;standalone versions
ETW97825.1 PCAD*-> 346 bacteria>proteobacteria>deltaproteobacteria Candidatus Entotheonella sp. TSY1 hypothetical protein ETSY1_21215 [Candidatus Entotheonella sp. TSY1].
ETX01268.1 <-PCAD* 354 bacteria>proteobacteria>deltaproteobacteria Candidatus Entotheonella sp. TSY1 hypothetical protein ETSY1_08030 [Candidatus Entotheonella sp. TSY1].
ETX06511.1 <-PCAD* 354 bacteria>proteobacteria>deltaproteobacteria Candidatus Entotheonella sp. TSY2 hypothetical protein ETSY2_16710 [Candidatus Entotheonella sp. TSY2].
ETW94488.1 PCAD*-> 345 bacteria>proteobacteria>deltaproteobacteria Candidatus Entotheonella sp. TSY2 hypothetical protein ETSY2_49725 [Candidatus Entotheonella sp. TSY2].

K. APD (2-aminophenol 1,6-dioxygenase) family

#;Well-studied family of PCAD domains emblamatic of remarkable substrate flexibility in the superfamily: catalyzes degradation of 2-aminophenol, important in the
#;reduction pathway of chlolorinated nitrobenzene. See PMIDs: 23275161, 16517619, 15580337).

#;This family combines an active version with an inactive version in a dimer, organized one after the other in the list below.

AEI74584.1 LigB_family9*->LigB_family9-> 312 bacteria>proteobacteria>betaproteobacteria Cupriavidus sp. D4 2-amino-5-chlorophenol 1,6-dioxygenase beta subunit [Cupriavidus sp. D4].
AEI74585.1 see above neighborhood 271 bacteria>proteobacteria>betaproteobacteria Cupriavidus sp. D4 2-amino-5-chlorophenol 1,6-dioxygenase alpha subunit [Cupriavidus sp. D4].
AAT35226.1 LigB_family9*->LigB_family9->2-aminomuconic_semialdehyde_dehydrogenase-> 314 bacteria>proteobacteria>betaproteobacteria Comamonas testosteroni 2-aminophenol 1,6-dioxygenase beta subunit [Comamonas testosteroni].
AAT35227.1 see above neighborhood 271 bacteria>proteobacteria>betaproteobacteria Comamonas testosteroni 2-aminophenol 1,6-dioxygenase alpha subunit [Comamonas testosteroni].
YP_785083.1 <-HTH||YjgF-like->LigB_family9*->LigB_family9->2-aminomuconic_semialdehyde_dehydrogenase->2-aminomuconate_deaminase-><-?||4-oxalocrotonate_decarboxylase-> 307 bacteria>proteobacteria>betaproteobacteria Bordetella avium 197N 2-aminophenol 1,6-dioxygenase subunit beta [Bordetella avium 197N].
YP_785084.1 see above neighborhood 270 bacteria>proteobacteria>betaproteobacteria Bordetella avium 197N 2-aminophenol 1,6-dioxygenase subunit alpha [Bordetella avium 197N].
YP_001748883.1 <-acetaldehyde_dehydrogenase<-2-aminomuconate_deaminase<-4-oxalocrotonate_decarboxylase<-4-oxalocrotonate_decarboxylase<-2-aminomuconic_semialdehyde_dehydrogenase<-LigB_family9<-LigB_family9*<-YjgF-like||HTH-> 305 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida W619 extradiol ring-cleavage dioxygenase class III protein subunit B [Pseudomonas putida W619].
YP_001748882.1 see above neighborhood 272 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida W619 extradiol ring-cleavage dioxygenase class III protein subunit B [Pseudomonas putida W619].
YP_003978676.1 LigB_family9*->LigB_family9-><-?<-?<-?<-4-oxalocrotonate_decarboxylase 308 bacteria>proteobacteria>betaproteobacteria Achromobacter xylosoxidans A8 catalytic Ligsubunit beta of aromatic ring-opening dioxygenase family protein 1 [Achromobacter xylosoxidans A8].
YP_003978677.1 see above neighborhood 272 bacteria>proteobacteria>betaproteobacteria Achromobacter xylosoxidans A8 catalytic Ligsubunit beta of aromatic ring-opening dioxygenase family protein 2 [Achromobacter xylosoxidans A8].
YP_559855.1 <-acetaldehyde_dehydrogenase<-4-oxalocrotonate_decarboxylase<-4-oxalocrotonate_decarboxylase<-2-aminomuconate_deaminase<-2-aminomuconic_semialdehyde_dehydrogenase<-LigB_family9<-LigB_family9*<-YjgF-like||HTH-> 304 bacteria>proteobacteria>betaproteobacteria Burkholderia xenovorans LB400 2-aminophenol 1,6-dioxygenase, beta subunit [Burkholderia xenovorans LB400].
YP_559854.1 see above neighborhood 270 bacteria>proteobacteria>betaproteobacteria Burkholderia xenovorans LB400 2-aminophenol 1,6-dioxygenase, alpha subunit [Burkholderia xenovorans LB400].
YP_004405267.1 <-4-oxalocrotonate_decarboxylase<-2-aminomuconic_semialdehyde_dehydrogenase<-microcompartment_pore<-microcompartment<-microcompartment<-LigB_family9<-LigB_family9*<-Hydantoinase_B||HTH+GAF-><-?<-enoyl-CoA_hydratase<-adenylosuccinate_lyase 329 bacteria>actinobacteria Verrucosispora maris AB-18-032 2-amino-5-chlorophenol 1,6-dioxygenase subunit beta [Verrucosispora maris AB-18-032].
YP_004405266.1 see above neighborhood 275 bacteria>actinobacteria Verrucosispora maris AB-18-032 2-amino-5-chlorophenol 1,6-dioxygenase subunit alpha [Verrucosispora maris AB-18-032].
EHR76952.1 Peptidase->PepX_C-><-PCAD_LigB+YjgF-like<-LigB_family9*||?-><-TIM_barrel_hydroxymethyltransferase<-?<-2-aminomuconic_semialdehyde_dehydrogenase 327 archaea>euryarchaeota uncultured marine group II euryarchaeote extradiol ring-cleavage dioxygenase (Class III), subunit B [uncultured marine group II euryarchaeote].
EHR76951.1 see above neighborhood 476 archaea>euryarchaeota uncultured marine group II euryarchaeote multidomain protein with putative endoribonuclease and extradiol ring-cleavage dioxygenase activity [uncultured marine group II euryarchaeote].
WP_018783791.1 adenylosuccinate_lyase->enoyl-CoA_hydratase->?-><-HTH+GAF||Hydantoinase_B->LigB_family9*->LigB_family9->microcompartment->microcompartment->microcompartment_pore->2-aminomuconic_semialdehyde_dehydrogenase->4-oxalocrotonate_decarboxylase-> 327 bacteria>actinobacteria Micromonospora sp. CNB394 tRNA U-34 5-methylaminomethyl-2-thiouridine biosynthesis protein [Micromonospora sp. CNB394].
WP_018783792.1 see above neighborhood 279 bacteria>actinobacteria Micromonospora sp. CNB394 hypothetical protein [Micromonospora sp. CNB394].
AAK26519.1 <-HTH||YjgF-like->LigB_family9*->LigB_family9->2-aminomuconic_semialdehyde_dehydrogenase->4-oxalocrotonate_decarboxylase->4-oxalocrotonate_decarboxylase->2-aminomuconate_deaminase->acetaldehyde_dehydrogenase-> 305 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida 2-aminophenol 1,6-dioxygenase beta subunit [Pseudomonas putida].
AAK26520.1 see above neighborhood 271 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida 2-aminophenol 1,6-dioxygenase alpha subunit [Pseudomonas putida].
AAB71524.1 YjgF-like->LigB_family9*->LigB_family9->2-aminomuconic_semialdehyde_dehydrogenase-> 305 bacteria>proteobacteria>gammaproteobacteria Pseudomonas pseudoalcaligenes 2-aminophenol-1,6-dioxygenase beta subunit [Pseudomonas pseudoalcaligenes].
AAB71525.1 see above neighborhood 271 bacteria>proteobacteria>gammaproteobacteria Pseudomonas pseudoalcaligenes 2-aminophenol-1,6-dioxygenase alpha subunit [Pseudomonas pseudoalcaligenes].
YP_001967697.1 <-4-oxalocrotonate_decarboxylase<-4-oxalocrotonate_decarboxylase<-2-aminomuconic_semialdehyde_dehydrogenase<-LigB_family9*<-LigB_family9<-YjgF-like||HTH-> 271 bacteria>proteobacteria>betaproteobacteria Comamonas testosteroni CNB-1 2-amino-5-chlorophenol 1,6-dioxygenase alpha subunit [Comamonas testosteroni CNB-1].
YP_001967698.1 see above neighborhood 312 bacteria>proteobacteria>betaproteobacteria Comamonas testosteroni CNB-1 2-amino-5-chlorophenol 1,6-dioxygenase beta subunit [Comamonas testosteroni CNB-1].
ABC41268.1 YjgF-like->LigB_family9->LigB_family9*->?->2-aminomuconic_semialdehyde_dehydrogenase-> 271 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida 2-amino-5-chlorophenol 1,6-dioxygenase alpha subunit [Pseudomonas putida].
ABC41267.1 see above neighborhood 312 bacteria>proteobacteria>gammaproteobacteria Pseudomonas putida 2-amino-5-chlorophenol 1,6-dioxygenase beta subunit [Pseudomonas putida].

L. CapA/PgsAA-associating family

#;Remains an enigmatic family. This PCAD family associates (either via direct fusion or operonically) with the CapA/PgsAA domain. This domain is a member of the
#;calcineurin phosphoesterase superfamily, members of which have been characterized as nucleases, nucleotidases, phosphatases, sphingomyelin phosphodiesterases and 2'-3'
#;cAMP phosphodiesterases. CapA/PgsAA has been specifically identified as a member of a conserved four gene operon which synthesizes poly-gamma-glutamate (PGA). However,
#;the ligase enzyme is the CapB/PgsB enzyme, a divergent P-loop NTPase combined with a likely enzymatic C-terminal domain which is likely to catalyze both the
#;phosphorylation of the existing glutamate chain and the polymerization reaction which adds the n+1 glutamate to the chain and kicks out the phosphate. The other two
#;genes include a TM-domain (PgsC/CapC) likely involved in transporting PGA across the inner membrane and a small, helical, "stimulatory" peptide (PgsE/CapE). The role of
#;the CapA domain is largely unclear, although it has been linked to increasing turnover, which could suggest that it is capable of removing phosphates (or diphosphates)
#;during abortive elongation attempts.

#;in our contexts, only the CapA/PgsAA is present alongside the Memo domain. These are sometimes joined by a DUF3160 domain, which combines a large, highly-helical N-
#;terminal region with a small, largely-beta C-terminus or a large extracellular domain combining several IG fold domains. In two spirocheates, an Arginase domain fused
#;to an AMMECR1 domain is observed. All of these components share a signal peptide, suggesting that as in the case of PGA synthesis, these pathway components act together
#;at the membrane--an unusual occurence in the PCAD superfamily.

#;direct fusion to calcineurin domain
EKD76698.1 <-SP+Memo+calcineurin* 595 bacteria uncultured bacterium Encapsulation protein CapA [uncultured bacterium].
EKD33450.1 protease_inhibitor->SP+Memo+calcineurin*-> 592 bacteria uncultured bacterium hypothetical protein ACD_76C00027G0005 [uncultured bacterium].
WP_023754244.1 SP+Memo+calcineurin*-> 572 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium MULTISPECIES: encapsulation protein CapA [Mesorhizobium].
WP_023826326.1 <-SP+Memo+calcineurin* 572 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium sp. L103C131B0 encapsulation protein CapA [Mesorhizobium sp. L103C131B0].
WP_023712318.1 SP+Memo+calcineurin*-> 572 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium MULTISPECIES: encapsulation protein CapA [Mesorhizobium].
WP_023751424.1 SP+Memo+calcineurin*-> 572 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium sp. LNJC380A00 encapsulation protein CapA [Mesorhizobium sp. LNJC380A00].
WP_023726445.1 <-SP+Memo+calcineurin* 572 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium sp. LSHC412B00 encapsulation protein CapA [Mesorhizobium sp. LSHC412B00].
WP_023835018.1 SP+Memo+calcineurin*-> 572 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium sp. L103C105A0 encapsulation protein CapA [Mesorhizobium sp. L103C105A0].
WP_023831627.1 <-SP+Memo+calcineurin* 572 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium sp. L103C119B0 encapsulation protein CapA [Mesorhizobium sp. L103C119B0].
WP_023669794.1 SP+Memo+calcineurin*-> 572 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium sp. LSJC285A00 encapsulation protein CapA [Mesorhizobium sp. LSJC285A00].
WP_023804599.1 <-SP+Memo+calcineurin* 572 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium sp. L2C089B000 encapsulation protein CapA [Mesorhizobium sp. L2C089B000].
WP_023819634.1 <-SP+Memo+calcineurin* 572 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium sp. L2C066B000 encapsulation protein CapA [Mesorhizobium sp. L2C066B000].
WP_023733606.1 <-SP+Memo+calcineurin* 572 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium MULTISPECIES: encapsulation protein CapA [Mesorhizobium].
WP_023698182.1 <-SP+Memo+calcineurin* 572 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium sp. LSJC265A00 encapsulation protein CapA [Mesorhizobium sp. LSJC265A00].
WP_023747029.1 <-SP+Memo+calcineurin* 572 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium sp. LNJC391B00 encapsulation protein CapA [Mesorhizobium sp. LNJC391B00].
WP_023828320.1 <-SP+Memo+calcineurin* 571 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium sp. L103C120A0 encapsulation protein CapA [Mesorhizobium sp. L103C120A0].
WP_023760783.1 SP+Memo+calcineurin*-> 570 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium sp. LNHC252B00 encapsulation protein CapA [Mesorhizobium sp. LNHC252B00].
WP_006200437.1 SP+Memo+calcineurin*-> 561 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium amorphae encapsulation protein CapA [Mesorhizobium amorphae].
WP_019861244.1 SP+Memo+calcineurin*-> 561 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium loti encapsulation protein CapA [Mesorhizobium loti].
NP_104441.1 SP+Memo+calcineurin*-> 561 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium loti MAFF303099 encapsulation protein CapA [Mesorhizobium loti MAFF303099].
WP_023779235.1 <-SP+Memo+calcineurin* 559 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium sp. LNHC221B00 encapsulation protein CapA [Mesorhizobium sp. LNHC221B00].
WP_023764010.1 <-SP+Memo+calcineurin* 559 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium sp. LNHC232B00 encapsulation protein CapA [Mesorhizobium sp. LNHC232B00].
YP_004610323.1 <-SP+Memo+calcineurin* 559 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium opportunistum WSM2075 capsule synthesis protein CapA [Mesorhizobium opportunistum WSM2075].
WP_023728551.1 SP+Memo+calcineurin*-> 558 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium sp. LNJC405B00 encapsulation protein CapA [Mesorhizobium sp. LNJC405B00].
WP_023686601.1 SP+Memo+calcineurin*-> 558 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium sp. LSJC269B00 encapsulation protein CapA [Mesorhizobium sp. LSJC269B00].
WP_023714128.1 <-SP+Memo+calcineurin* 558 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium MULTISPECIES: encapsulation protein CapA [Mesorhizobium].
WP_023815738.1 <-SP+Memo+calcineurin* 557 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium sp. L2C067A000 encapsulation protein CapA [Mesorhizobium sp. L2C067A000].
WP_023683037.1 <-SP+Memo+calcineurin* 557 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium sp. LSJC277A00 encapsulation protein CapA [Mesorhizobium sp. LSJC277A00].
WP_023740815.1 <-SP+Memo+calcineurin* 556 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium sp. LNJC395A00 encapsulation protein CapA [Mesorhizobium sp. LNJC395A00].
EKE11662.1 <-SP+Memo+calcineurin* 525 bacteria uncultured bacterium hypothetical protein ACD_15C00042G0004 [uncultured bacterium].
EKD53215.1 <-SP+Memo+calcineurin* 479 bacteria uncultured bacterium hypothetical protein ACD_61C00108G0001, partial [uncultured bacterium].
#;operonic association with calcineurin
EKD46751.1 <-SP+calcineurin<-SP+Memo* 293 bacteria uncultured bacterium hypothetical protein ACD_67C00081G0003 [uncultured bacterium].

#;fusion to calcineurin domain and association with large, probable extracellular domain (DUF3160)
WP_018206654.1 <-SP+DUF3160<-SP+Memo+calcineurin* 592 bacteria Atribacteria bacterium SCGC AAA252-M02 hypothetical protein [Atribacteria bacterium SCGC AAA252-M02].
WP_020264856.1 <-SP+DUF3160<-SP+Memo+calcineurin* 579 bacteria Atribacteria bacterium JGI 0000059-I14 hypothetical protein [Atribacteria bacterium JGI 0000059-I14].
YP_005472902.1 <-SP+Memo+calcineurin*<-SP+DUF3160 573 bacteria Caldisericum exile AZM16c01 hypothetical protein CSE_06730 [Caldisericum exile AZM16c01].

#;association with large, probable extracellular proteins
WP_019849648.1 SP+IGx8+6_helical_hairpin+IG->SP+Memo*-> 307 bacteria>firmicutes Desulfitobacterium sp. PCE1 hypothetical protein [Desulfitobacterium sp. PCE1].
YP_006429184.1 SP+IGx8+6_helical_hairpin+IG->SP+Memo*-> 307 bacteria>firmicutes Desulfitobacterium dehalogenans ATCC 51507 dioxygenase [Desulfitobacterium dehalogenans ATCC 51507].
YP_007220518.1 SP+IGx8+6_helical_hairpin+IG->SP+Memo*-> 299 bacteria>firmicutes Desulfitobacterium dichloroeliminans LMG P-21439 dioxygenase [Desulfitobacterium dichloroeliminans LMG P-21439].
YP_006910856.1 SP+IGx8+6_helical_hairpin+IG->SP+Memo*-> 298 bacteria>firmicutes Dehalobacter sp. DCA protein of unknown function DUF52 [Dehalobacter sp. DCA].
YP_004461965.1 SP+IGx8+6_helical_hairpin+IG->SP+Memo*-> 297 bacteria>firmicutes Tepidanaerobacter acetatoxydans Re1 mediator of ErbB2-driven cell motility-containing protein [Tepidanaerobacter acetatoxydans Re1].
WP_019225232.1 <-SP+Memo*<-SP+IGx8+6_helical_hairpin+IG 293 bacteria>firmicutes Dehalobacter sp. E1 hypothetical protein [Dehalobacter sp. E1].
WP_020491273.1 SP+IGx8+6_helical_hairpin+IG->SP+Memo*-> 225 bacteria>firmicutes Dehalobacter sp. FTH1 hypothetical protein [Dehalobacter sp. FTH1].
YP_076658.1 <-SP+Memo*<-SP+IGx8+6_helical_hairpin+IG 223 bacteria>firmicutes Symbiobacterium thermophilum IAM 14863 hypothetical protein STH2829 [Symbiobacterium thermophilum IAM 14863].
WP_002695686.1 <-SP+Memo*<-SP+DUF3160 328 bacteria>spirochaetes Treponema phagedenis conserved domain protein [Treponema phagedenis].
WP_006300802.1 SP+DUF3160->SP+Memo*-> 302 bacteria>synergistetes Aminomonas paucivorans protein of unknown function DUF52 [Aminomonas paucivorans].
WP_016521509.1 SP+DUF3160->SP+Memo*-> 299 bacteria>spirochaetes Treponema socranskii hypothetical protein [Treponema socranskii].
WP_002675993.1 <-SP+Memo*<-SP+DUF3160 294 bacteria>spirochaetes Treponema denticola hypothetical protein [Treponema denticola].
WP_002673770.1 SP+DUF3160->SP+Memo*-> 294 bacteria>spirochaetes Treponema denticola hypothetical protein [Treponema denticola].
WP_002684235.1 <-SP+Memo*<-SP+DUF3160 294 bacteria>spirochaetes Treponema denticola hypothetical protein [Treponema denticola].
WP_010698041.1 <-SP+Memo*<-SP+DUF3160 294 bacteria>spirochaetes Treponema denticola hypothetical protein [Treponema denticola].
NP_973137.1 <-SP+Memo*<-SP+DUF3160 294 bacteria>spirochaetes Treponema denticola ATCC 35405 hypothetical protein TDE2539 [Treponema denticola ATCC 35405].
WP_010689566.1 SP+DUF3160->SP+Memo*-> 294 bacteria>spirochaetes Treponema denticola hypothetical protein [Treponema denticola].
WP_002688189.1 SP+DUF3160->SP+Memo*-> 294 bacteria>spirochaetes Treponema denticola hypothetical protein [Treponema denticola].
WP_002691412.1 <-SP+Memo*<-SP+DUF3160 294 bacteria>spirochaetes Treponema denticola hypothetical protein [Treponema denticola].
WP_010695072.1 SP+DUF3160->SP+Memo*-> 291 bacteria>spirochaetes Treponema denticola hypothetical protein [Treponema denticola].
WP_002667349.1 SP+DUF3160->SP+Memo*-> 278 bacteria>spirochaetes Treponema denticola hypothetical protein [Treponema denticola].
WP_008522688.1 SP+Memo*->?->SP+DUF3160->SP+DUF3160->SP+DUF3160-> 239 bacteria>synergistetes Jonquetella MULTISPECIES: dioxygenase [Jonquetella].
#;additional association with protein containing Arginase+AMMECR1 fusion
WP_022933128.1 <-SP+Arginase+AMMECR1||SP+DUF3160->SP+Memo*-> 302 bacteria>spirochaetes Treponema bryantii hypothetical protein [Treponema bryantii].
WP_013255875.1 SP+Arginase+AMMECR1-><-SP+Memo*<-SP+DUF3160 302 bacteria>spirochaetes Sediminispirochaeta smaragdinae AmmeMemoRadiSam system protein B [Sediminispirochaeta smaragdinae]
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WP_083963767.1 SP+Arginase+AMMECR1-><-SP+Memo*<-SP+DUF3160 304 bacteria>spirochaetes Spirochaeta cellobiosiphila AmmeMemoRadiSam system protein B [Spirochaeta cellobiosiphila]
OHD39054.1 SP+calcinuerin->SP+AMMECR1-><-SP+Memo*<-SP+DUF3160 289 bacteria>spirochaetes Spirochaetes bacterium GWE1_32_154 AmmeMemoRadiSam system protein B [Spirochaetes bacterium GWE1_32_154]
OHD17800.1 SP+AMMECR1-><-SP+Memo*<-SP+DUF3160 286 bacteria>spirochaetes Spirochaetes bacterium GWB1_27_13 AmmeMemoRadiSam system protein B [Spirochaetes bacterium GWB1_27_13]

#;standalone versions
WP_016315322.1 SP+Memo*-> 313 bacteria>firmicutes Anaerotruncus sp. G3(2012) hypothetical protein [Anaerotruncus sp. G3(2012)].
EKD57918.1 SP+Memo*-> 300 bacteria uncultured bacterium hypothetical protein ACD_57C00099G0002 [uncultured bacterium].
YP_008435363.1 SP+Memo*-> 294 bacteria>spirochaetes Treponema pedis str. T A4 hypothetical protein TPE_1753 [Treponema pedis str. T A4].
EKD99980.1 <-SP+Memo* 289 bacteria uncultured bacterium hypothetical protein ACD_22C00118G0003 [uncultured bacterium].
EKD93650.1 <-SP+Memo* 285 bacteria uncultured bacterium hypothetical protein ACD_28C00105G0005 [uncultured bacterium].
EKD62791.1 <-SP+Memo* 267 bacteria uncultured bacterium hypothetical protein ACD_52C00056G0003 [uncultured bacterium].
EKD49845.1 <-SP+Memo* 250 bacteria uncultured bacterium hypothetical protein ACD_63C00031G0001 [uncultured bacterium].

#;association with alpha-2-macroglobulin, restricted to yet widely present in the so-called bacterial
#;'dark matter'. The alpha-2-macroglobulin typically, but now always, contains a hint domain insert.

#;hint domain inserted into alpha-2-macroglobulin, Memo associates with CapA/PgsAA (PGA_cap) domain via direct
#;fusion or in the operon
KKT30416.1 <-SP+Memo+PGA_cap*<-alpha-2-macroglobulin_HINT_insert 604 bacteria Microgenomates group bacterium GW2011_GWC1_44_10 SH3 type 3 domain protein [Microgenomates group bacterium GW2011_GWC1_44_10]
KKT49816.1 alpha-2-macroglobulin_HINT_insert->SP+Memo+PGA_cap*-> 604 bacteria Candidatus Collierbacteria bacterium GW2011_GWC2_44_18 SH3 type 3 domain protein [Candidatus Collierbacteria bacterium GW2011_GWC2_44_18]
KKT67402.1 <-SP+Memo+PGA_cap*<-alpha-2-macroglobulin_HINT_insert 604 bacteria Candidatus Woesebacteria bacterium GW2011_GWA2_44_33 SH3 type 3 domain protein [Candidatus Woesebacteria bacterium GW2011_GWA2_44_33]
OIN90373.1 <-SP+Memo+PGA_cap*<-alpha-2-macroglobulin_HINT_insert 585 bacteria Candidatus Collierbacteria bacterium CG1_02_44_10 AmmeMemoRadiSam system protein B [Candidatus Collierbacteria bacterium CG1_02_44_10]
KKT41530.1 alpha-2-macroglobulin_HINT_insert->SP+Memo+PGA_cap*-> 574 bacteria Candidatus Collierbacteria bacterium GW2011_GWA2_44_13 SH3 type 3 domain protein [Candidatus Collierbacteria bacterium GW2011_GWA2_44_13]
KKT51036.1 <-SP+Memo+PGA_cap*<-alpha-2-macroglobulin_HINT_insert 574 bacteria Candidatus Collierbacteria bacterium GW2011_GWB2_44_22 SH3 type 3 domain protein [Candidatus Collierbacteria bacterium GW2011_GWB2_44_22]
KKT63261.1 <-SP+Memo+PGA_cap*<-alpha-2-macroglobulin_HINT_insert 574 bacteria Candidatus Collierbacteria bacterium GW2011_GWD1_44_27 SH3 type 3 domain protein [Candidatus Collierbacteria bacterium GW2011_GWD1_44_27]
KKT65943.1 alpha-2-macroglobulin_HINT_insert->SP+Memo+PGA_cap*-> 574 bacteria Candidatus Collierbacteria bacterium GW2011_GWC2_44_30 SH3 type 3 domain protein [Candidatus Collierbacteria bacterium GW2011_GWC2_44_30]
KKT68363.1 <-SP+Memo+PGA_cap*<-alpha-2-macroglobulin_HINT_insert 574 bacteria Microgenomates group bacterium GW2011_GWC1_44_37 hypothetical protein UW64_C0021G0017 [Microgenomates group bacterium GW2011_GWC1_44_37]
KKT89043.1 <-SP+Memo+PGA_cap*<-alpha-2-macroglobulin_HINT_insert 574 bacteria Candidatus Collierbacteria bacterium GW2011_GWD2_45_10 SH3 type 3 domain protein [Candidatus Collierbacteria bacterium GW2011_GWD2_45_10]
KKT39622.1 alpha-2-macroglobulin_HINT_insert->SP+Memo+PGA_cap*-> 561 bacteria Candidatus Collierbacteria bacterium GW2011_GWC2_44_13 SH3 type 3 domain protein [Candidatus Collierbacteria bacterium GW2011_GWC2_44_13]
KKU32895.1 alpha-2-macroglobulin_HINT_insert->SP+Memo+PGA_cap*-> 561 bacteria Candidatus Collierbacteria bacterium GW2011_GWA2_46_26 SH3 type 3 domain protein [Candidatus Collierbacteria bacterium GW2011_GWA2_46_26]
OGD72874.1 alpha-2-macroglobulin_HINT_insert->SP+Memo+PGA_cap*-> 561 bacteria Candidatus Collierbacteria bacterium RIFOXYB2_FULL_46_14 AmmeMemoRadiSam system protein B [Candidatus Collierbacteria bacterium RIFOXYB2_FULL_46_14]
OGD75916.1 alpha-2-macroglobulin_HINT_insert->SP+Memo+PGA_cap*-> 561 bacteria Candidatus Collierbacteria bacterium RIFOXYA2_FULL_46_20 AmmeMemoRadiSam system protein B [Candidatus Collierbacteria bacterium RIFOXYA2_FULL_46_20]
OGD77252.1 alpha-2-macroglobulin_HINT_insert->SP+Memo+PGA_cap*-> 561 bacteria Candidatus Collierbacteria bacterium RIFOXYC2_FULL_43_15 AmmeMemoRadiSam system protein B [Candidatus Collierbacteria bacterium RIFOXYC2_FULL_43_15]
OGD81974.1 alpha-2-macroglobulin_HINT_insert->SP+Memo+PGA_cap*-> 561 bacteria Candidatus Collierbacteria bacterium RIFOXYD2_FULL_45_13 AmmeMemoRadiSam system protein B [Candidatus Collierbacteria bacterium RIFOXYD2_FULL_45_13]
KKT49495.1 <-SP+Memo+PGA_cap*<-alpha-2-macroglobulin_HINT_insert 530 bacteria Candidatus Collierbacteria bacterium GW2011_GWB1_44_197 SH3 type 3 domain protein [Candidatus Collierbacteria bacterium GW2011_GWB1_44_197]
KKU22719.1 <-SP+Memo+PGA_cap*<-alpha-2-macroglobulin_HINT_insert 599 bacteria Candidatus Azambacteria bacterium GW2011_GWC1_46_13 hypothetical protein UX33_C0006G0008 [Candidatus Azambacteria bacterium GW2011_GWC1_46_13]
KKU38579.1 alpha-2-macroglobulin_HINT_insert->SP+Memo+PGA_cap*-> 599 bacteria Candidatus Azambacteria bacterium GW2011_GWB2_46_37 hypothetical protein UX53_C0028G0003 [Candidatus Azambacteria bacterium GW2011_GWB2_46_37]
KKU41255.1 <-SP+Memo+PGA_cap*<-alpha-2-macroglobulin_HINT_insert 599 bacteria Candidatus Azambacteria bacterium GW2011_GWD2_46_48 hypothetical protein UX56_C0020G0002 [Candidatus Azambacteria bacterium GW2011_GWD2_46_48]
OGZ38921.1 <-SP+Memo+PGA_cap*<-alpha-2-macroglobulin_HINT_insert 594 bacteria Candidatus Portnoybacteria bacterium RIFCSPLOWO2_01_FULL_43_11 AmmeMemoRadiSam system protein B [Candidatus Portnoybacteria bacterium RIFCSPLOWO2_01_FULL_43_11]
OGZ58433.1 alpha-2-macroglobulin_HINT_insert->SP+Memo+PGA_cap*-> 593 bacteria Candidatus Spechtbacteria bacterium RIFCSPHIGHO2_01_FULL_43_30 AmmeMemoRadiSam system protein B [Candidatus Spechtbacteria bacterium RIFCSPHIGHO2_01_FULL_43_30]
OGZ58553.1 alpha-2-macroglobulin_HINT_insert->SP+Memo+PGA_cap*-> 593 bacteria Candidatus Spechtbacteria bacterium RIFCSPHIGHO2_02_FULL_43_15b AmmeMemoRadiSam system protein B [Candidatus Spechtbacteria bacterium RIFCSPHIGHO2_02_FULL_43_15b]
OGZ31020.1 alpha-2-macroglobulin_HINT_insert->SP+Memo+PGA_cap*-> 590 bacteria Candidatus Niyogibacteria bacterium RIFCSPLOWO2_02_FULL_45_13 AmmeMemoRadiSam system protein B [Candidatus Niyogibacteria bacterium RIFCSPLOWO2_02_FULL_45_13]
OIO47350.1 alpha-2-macroglobulin_HINT_insert->SP+Memo+PGA_cap*-> 590 bacteria Parcubacteria group bacterium CG1_02_40_82 AmmeMemoRadiSam system protein B [Parcubacteria group bacterium CG1_02_40_82]
OGL78178.1 alpha-2-macroglobulin_HINT_insert->SP+Memo+PGA_cap*-> 589 bacteria Candidatus Uhrbacteria bacterium RIFCSPHIGHO2_12_FULL_54_23 AmmeMemoRadiSam system protein B [Candidatus Uhrbacteria bacterium RIFCSPHIGHO2_12_FULL_54_23]
OGL90339.1 alpha-2-macroglobulin_HINT_insert->SP+Memo+PGA_cap*-> 589 bacteria Candidatus Uhrbacteria bacterium RIFCSPLOWO2_02_FULL_54_37 AmmeMemoRadiSam system protein B [Candidatus Uhrbacteria bacterium RIFCSPLOWO2_02_FULL_54_37]
OGN08610.1 alpha-2-macroglobulin_HINT_insert->SP+Memo+PGA_cap*-> 587 bacteria Candidatus Yanofskybacteria bacterium RIFCSPHIGHO2_02_FULL_41_11 AmmeMemoRadiSam system protein B [Candidatus Yanofskybacteria bacterium RIFCSPHIGHO2_02_FULL_41_11]
OGY78798.1 alpha-2-macroglobulin_HINT_insert->SP+Memo+PGA_cap*-> 587 bacteria Candidatus Kerfeldbacteria bacterium RIFCSPHIGHO2_02_FULL_42_14 AmmeMemoRadiSam system protein B [Candidatus Kerfeldbacteria bacterium RIFCSPHIGHO2_02_FULL_42_14]
OGY80943.1 alpha-2-macroglobulin_HINT_insert->SP+Memo+PGA_cap*-> 587 bacteria Candidatus Kerfeldbacteria bacterium RIFCSPHIGHO2_12_FULL_42_13 AmmeMemoRadiSam system protein B [Candidatus Kerfeldbacteria bacterium RIFCSPHIGHO2_12_FULL_42_13]
OGY84177.1 alpha-2-macroglobulin_HINT_insert->SP+Memo+PGA_cap*-> 587 bacteria Candidatus Kerfeldbacteria bacterium RIFCSPLOWO2_02_FULL_42_19 AmmeMemoRadiSam system protein B [Candidatus Kerfeldbacteria bacterium RIFCSPLOWO2_02_FULL_42_19]
OGY87308.1 alpha-2-macroglobulin_HINT_insert->SP+Memo+PGA_cap*-> 587 bacteria Candidatus Kerfeldbacteria bacterium RIFCSPLOWO2_12_FULL_43_9 AmmeMemoRadiSam system protein B [Candidatus Kerfeldbacteria bacterium RIFCSPLOWO2_12_FULL_43_9]
OGB90060.1 <-SP+Memo+PGA_cap*<-alpha-2-macroglobulin_HINT_insert 578 bacteria candidate division WOR-1 bacterium RIFCSPHIGHO2_01_FULL_53_15 AmmeMemoRadiSam system protein B [candidate division WOR-1 bacterium RIFCSPHIGHO2_01_FULL_53_15]
OGC13607.1 alpha-2-macroglobulin_HINT_insert->SP+Memo+PGA_cap*-> 578 bacteria candidate division WOR-1 bacterium RIFCSPHIGHO2_02_FULL_53_26 AmmeMemoRadiSam system protein B [candidate division WOR-1 bacterium RIFCSPHIGHO2_02_FULL_53_26]
KKR17477.1 <-SP+PGA_cap<-SP+Memo*<-alpha-2-macroglobulin_HINT_insert+TM 290 bacteria Candidatus Daviesbacteria bacterium GW2011_GWA2_39_33 hypothetical protein UT45_C0001G0152 [Candidatus Daviesbacteria bacterium GW2011_GWA2_39_33]
KKR25384.1 alpha-2-macroglobulin_HINT_insert+TM->SP+Memo*->SP+PGA_cap-> 290 bacteria Candidatus Daviesbacteria bacterium GW2011_GWB1_39_5 hypothetical protein UT54_C0003G0002 [Candidatus Daviesbacteria bacterium GW2011_GWB1_39_5]
KKR42855.1 <-SP+PGA_cap<-SP+Memo*<-alpha-2-macroglobulin_HINT_insert+TM 290 bacteria Candidatus Daviesbacteria bacterium GW2011_GWC2_40_12 hypothetical protein UT77_C0001G0306 [Candidatus Daviesbacteria bacterium GW2011_GWC2_40_12]
OGE21568.1 alpha-2-macroglobulin_HINT_insert+TM->SP+Memo*->SP+PGA_cap-> 290 bacteria Candidatus Daviesbacteria bacterium RIFCSPHIGHO2_01_FULL_40_24 AmmeMemoRadiSam system protein B [Candidatus Daviesbacteria bacterium RIFCSPHIGHO2_01_FULL_40_24]
OGE29061.1 alpha-2-macroglobulin_HINT_insert+TM->SP+Memo*->SP+PGA_cap-> 290 bacteria Candidatus Daviesbacteria bacterium RIFCSPHIGHO2_02_FULL_40_16 AmmeMemoRadiSam system protein B [Candidatus Daviesbacteria bacterium RIFCSPHIGHO2_02_FULL_40_16]
OJI06404.1 SP+PGA_cap-><-SP+Memo*<-alpha-2-macroglobulin_HINT_insert 302 bacteria bacterium CG10_46_32 AmmeMemoRadiSam system protein B [bacterium CG10_46_32]
OGE43601.1 <-SP+PGA_cap<-SP+Memo*<-alpha-2-macroglobulin_HINT_insert+TM 290 bacteria Candidatus Daviesbacteria bacterium RIFCSPLOWO2_01_FULL_39_23 AmmeMemoRadiSam system protein B [Candidatus Daviesbacteria bacterium RIFCSPLOWO2_01_FULL_39_23]
OGE67873.1 <-SP+PGA_cap<-SP+Memo*<-alpha-2-macroglobulin_HINT_insert+TM 290 bacteria Candidatus Daviesbacteria bacterium RIFCSPLOWO2_02_FULL_39_13 AmmeMemoRadiSam system protein B [Candidatus Daviesbacteria bacterium RIFCSPLOWO2_02_FULL_39_13]
OHA87917.1 <-SP+Memo*<-alpha-2-macroglobulin_HINT_insert+TM||?-><-SP+PGA_cap 303 bacteria Candidatus Zambryskibacteria bacterium RIFCSPHIGHO2_01_FULL_43_25 AmmeMemoRadiSam system protein B [Candidatus Zambryskibacteria bacterium RIFCSPHIGHO2_01_FULL_43_25]
OHB00126.1 <-SP+Memo*<-alpha-2-macroglobulin_HINT_insert+TM||?-><-SP+PGA_cap 303 bacteria Candidatus Zambryskibacteria bacterium RIFCSPHIGHO2_12_FULL_44_12b AmmeMemoRadiSam system protein B [Candidatus Zambryskibacteria bacterium RIFCSPHIGHO2_12_FULL_44_12b]
OHB03245.1 <-SP+Memo*<-alpha-2-macroglobulin_HINT_insert+TM||?-><-SP+PGA_cap 303 bacteria Candidatus Zambryskibacteria bacterium RIFCSPLOWO2_01_FULL_45_21 AmmeMemoRadiSam system protein B [Candidatus Zambryskibacteria bacterium RIFCSPLOWO2_01_FULL_45_21]
KKR09891.1 <-SP+PGA_cap||?->?->alpha-2-macroglobulin_HINT_insert+TM->SP+Memo*-> 288 bacteria Microgenomates group bacterium GW2011_GWA2_39_19 hypothetical protein UT38_C0018G0007 [Microgenomates group bacterium GW2011_GWA2_39_19]
#;single instance of Radical_SAM family present in the same operon
OGV96780.1 <-Radical_SAM+ZnR<-Memo*<-alpha-2-macroglobulin_HINT_insert+TM 220 bacteria Microgenomates group bacterium RBG_16_45_19 AmmeMemoRadiSam system protein B [Microgenomates group bacterium RBG_16_45_19]

#;alpha-2-macroglobulin containing the hint domain, no CapA/PgsAA (PGA_cap) domain association
#;in the immediate gene neighborhood
OIP06550.1 <-SP+Memo*<-alpha-2-macroglobulin_HINT_insert 309 bacteria Candidatus Berkelbacteria bacterium CG2_30_43_20 AmmeMemoRadiSam system protein B [Candidatus Berkelbacteria bacterium CG2_30_43_20]
OGF14676.1 <-SP+Memo*<-alpha-2-macroglobulin_HINT_insert 305 bacteria Candidatus Falkowbacteria bacterium RIFCSPHIGHO2_02_FULL_45_15 AmmeMemoRadiSam system protein B [Candidatus Falkowbacteria bacterium RIFCSPHIGHO2_02_FULL_45_15]
OGY53731.1 <-SP+Memo*<-alpha-2-macroglobulin_HINT_insert 305 bacteria Candidatus Buchananbacteria bacterium RIFCSPLOWO2_01_FULL_45_31 AmmeMemoRadiSam system protein B [Candidatus Buchananbacteria bacterium RIFCSPLOWO2_01_FULL_45_31]
KKW00947.1 alpha-2-macroglobulin_HINT_insert->SP+Memo*-> 302 bacteria Parcubacteria group bacterium GW2011_GWA2_48_9 hypothetical protein UY34_C0019G0022 [Parcubacteria group bacterium GW2011_GWA2_48_9]
KKW16070.1 <-SP+Memo*<-alpha-2-macroglobulin_HINT_insert 302 bacteria Parcubacteria group bacterium GW2011_GWC2_49_9 hypothetical protein UY52_C0011G0058 [Parcubacteria group bacterium GW2011_GWC2_49_9]
KKW28638.1 <-SP+Memo*<-alpha-2-macroglobulin_HINT_insert+TM<-alpha-2-macroglobulin_HINT_insert 301 bacteria Parcubacteria group bacterium GW2011_GWA2_52_8 hypothetical protein UY73_C0040G0003 [Parcubacteria group bacterium GW2011_GWA2_52_8]
KKQ24855.1 alpha-2-macroglobulin_HINT_insert->SP+Memo*-> 300 bacteria Microgenomates group bacterium GW2011_GWC1_37_12b hypothetical protein US39_C0013G0025 [Microgenomates group bacterium GW2011_GWC1_37_12b]
KKQ44036.1 <-SP+Memo*<-alpha-2-macroglobulin_HINT_insert+TM 300 bacteria Candidatus Woesebacteria bacterium GW2011_GWA1_37_8 hypothetical protein US62_C0035G0013 [Candidatus Woesebacteria bacterium GW2011_GWA1_37_8]
KKU03587.1 alpha-2-macroglobulin_HINT_insert+TM->SP+Memo*-> 299 bacteria Candidatus Woesebacteria bacterium GW2011_GWE1_45_18 hypothetical protein UX03_C0016G0003 [Candidatus Woesebacteria bacterium GW2011_GWE1_45_18]
KKU48121.1 alpha-2-macroglobulin_HINT_insert+TM->SP+Memo*-> 299 bacteria Candidatus Woesebacteria bacterium GW2011_GWF2_46_8 hypothetical protein UX67_C0022G0003 [Candidatus Woesebacteria bacterium GW2011_GWF2_46_8]
KKU70122.1 <-SP+Memo*<-alpha-2-macroglobulin_HINT_insert+TM 299 bacteria Candidatus Woesebacteria bacterium GW2011_GWD1_47_21 hypothetical protein UX95_C0026G0005 [Candidatus Woesebacteria bacterium GW2011_GWD1_47_21]
KKQ28135.1 <-SP+Memo*<-alpha-2-macroglobulin_HINT_insert 297 bacteria Candidatus Magasanikbacteria bacterium GW2011_GWC2_37_14 hypothetical protein US42_C0002G0090 [Candidatus Magasanikbacteria bacterium GW2011_GWC2_37_14]
KKR05459.1 <-SP+Memo*<-alpha-2-macroglobulin_HINT_insert 296 bacteria Candidatus Peregrinibacteria bacterium GW2011_GWC2_39_14 mediator of ErbB2-driven cell motility-containing protein [Candidatus Peregrinibacteria bacterium GW2011_GWC2_39_14]
OGE75249.1 alpha-2-macroglobulin_HINT_insert+TM->SP+Memo*-> 286 bacteria Candidatus Doudnabacteria bacterium RIFCSPHIGHO2_01_52_17 AmmeMemoRadiSam system protein B [Candidatus Doudnabacteria bacterium RIFCSPHIGHO2_01_52_17]
OGM57097.1 alpha-2-macroglobulin_HINT_insert->SP+Memo*-> 286 bacteria Candidatus Woesebacteria bacterium RIFCSPLOWO2_01_FULL_37_19 AmmeMemoRadiSam system protein B [Candidatus Woesebacteria bacterium RIFCSPLOWO2_01_FULL_37_19]
OGG73375.1 alpha-2-macroglobulin_HINT_insert->SP+Memo*-> 334 bacteria Candidatus Kaiserbacteria bacterium RIFCSPLOWO2_01_FULL_53_17 AmmeMemoRadiSam system protein B [Candidatus Kaiserbacteria bacterium RIFCSPLOWO2_01_FULL_53_17]
OHA62770.1 <-SP+Memo*<-alpha-2-macroglobulin_HINT_insert 299 bacteria Candidatus Wildermuthbacteria bacterium RIFCSPHIGHO2_01_FULL_45_20 AmmeMemoRadiSam system protein B [Candidatus Wildermuthbacteria bacterium RIFCSPHIGHO2_01_FULL_45_20]
OHA67295.1 <-SP+Memo*<-alpha-2-macroglobulin_HINT_insert 299 bacteria Candidatus Wildermuthbacteria bacterium RIFCSPHIGHO2_02_FULL_45_25 AmmeMemoRadiSam system protein B [Candidatus Wildermuthbacteria bacterium RIFCSPHIGHO2_02_FULL_45_25]
KKR33956.1 alpha-2-macroglobulin_HINT_insert->SP+Memo*-> 270 bacteria Candidatus Falkowbacteria bacterium GW2011_GWF2_39_8 hypothetical protein UT64_C0001G0030 [Candidatus Falkowbacteria bacterium GW2011_GWF2_39_8]
KKT31902.1 <-SP+Memo*<-alpha-2-macroglobulin_HINT_insert+TM 297 bacteria Microgenomates group bacterium GW2011_GWF1_44_10 hypothetical protein UW18_C0002G0096 [Microgenomates group bacterium GW2011_GWF1_44_10]
KKU01412.1 <-SP+Memo*<-alpha-2-macroglobulin_HINT_insert+TM 183 bacteria Microgenomates group bacterium GW2011_GWF2_45_18 hypothetical protein UX04_C0007G0001, partial [Microgenomates group bacterium GW2011_GWF2_45_18]
OGG02270.1 alpha-2-macroglobulin_HINT_insert->PSE->Memo*->Memo*-> 164 bacteria Candidatus Gottesmanbacteria bacterium RBG_16_37_8 AmmeMemoRadiSam system protein B, partial [Candidatus Gottesmanbacteria bacterium RBG_16_37_8]
OGN36414.1 <-SP+Memo*<-alpha-2-macroglobulin_HINT_insert 281 bacteria Candidatus Yanofskybacteria bacterium RIFOXYA2_FULL_45_28 AmmeMemoRadiSam system protein B [Candidatus Yanofskybacteria bacterium RIFOXYA2_FULL_45_28]
OGN35984.1 alpha-2-macroglobulin_HINT_insert->SP+Memo*-> 281 bacteria Candidatus Yanofskybacteria bacterium RIFOXYA1_FULL_44_17 AmmeMemoRadiSam system protein B [Candidatus Yanofskybacteria bacterium RIFOXYA1_FULL_44_17]
OGN37406.1 alpha-2-macroglobulin_HINT_insert->SP+Memo*-> 281 bacteria Candidatus Yanofskybacteria bacterium RIFOXYB1_FULL_44_29 AmmeMemoRadiSam system protein B [Candidatus Yanofskybacteria bacterium RIFOXYB1_FULL_44_29]
OGN37534.1 alpha-2-macroglobulin_HINT_insert->SP+Memo*-> 281 bacteria Candidatus Yanofskybacteria bacterium RIFOXYB2_FULL_44_18 AmmeMemoRadiSam system protein B [Candidatus Yanofskybacteria bacterium RIFOXYB2_FULL_44_18]
OGN37919.1 alpha-2-macroglobulin_HINT_insert->SP+Memo*-> 281 bacteria Candidatus Yanofskybacteria bacterium RIFOXYC1_FULL_44_16 AmmeMemoRadiSam system protein B [Candidatus Yanofskybacteria bacterium RIFOXYC1_FULL_44_16]
KKR37249.1 alpha-2-macroglobulin_HINT_insert->Memo*-> 264 bacteria Candidatus Yanofskybacteria bacterium GW2011_GWE1_40_10 hypothetical protein UT69_C0009G0016 [Candidatus Yanofskybacteria bacterium GW2011_GWE1_40_10]
KKR40697.1 alpha-2-macroglobulin_HINT_insert->Memo*-> 264 bacteria Candidatus Yanofskybacteria bacterium GW2011_GWE2_40_11 hypothetical protein UT75_C0005G0005 [Candidatus Yanofskybacteria bacterium GW2011_GWE2_40_11]
KKT15593.1 <-Memo*<-alpha-2-macroglobulin_HINT_insert 264 bacteria Candidatus Yanofskybacteria bacterium GW2011_GWF2_43_596 hypothetical protein UV97_C0004G0009 [Candidatus Yanofskybacteria bacterium GW2011_GWF2_43_596]
KKT53357.1 alpha-2-macroglobulin_HINT_insert->Memo*-> 264 bacteria Candidatus Yanofskybacteria bacterium GW2011_GWF1_44_227 hypothetical protein UW46_C0004G0084 [Candidatus Yanofskybacteria bacterium GW2011_GWF1_44_227]

#;alpha-2-macroglobulin lacks the HINT domain insert
AFL99390.1 alpha-2-macroglobulin->SP+Memo*-> 307 bacteria>firmicutes Desulfitobacterium dehalogenans ATCC 51507 putative dioxygenase [Desulfitobacterium dehalogenans ATCC 51507]
AGA69122.1 alpha-2-macroglobulin->SP+Memo*-> 299 bacteria>firmicutes Desulfitobacterium dichloroeliminans LMG P-21439 putative dioxygenase [Desulfitobacterium dichloroeliminans LMG P-21439]
AFV02871.1 alpha-2-macroglobulin->SP+Memo*-> 298 bacteria>firmicutes Dehalobacter sp. DCA protein of unknown function DUF52 [Dehalobacter sp. DCA]
AFV05858.1 alpha-2-macroglobulin->SP+Memo*-> 298 bacteria>firmicutes Dehalobacter sp. CF protein of unknown function DUF52 [Dehalobacter sp. CF]
CCP27632.1 alpha-2-macroglobulin->SP+Memo*-> 297 bacteria>firmicutes Tepidanaerobacter acetatoxydans Re1 conserved exported protein of unknown function [Tepidanaerobacter acetatoxydans Re1]
AHF09146.1 <-SP+Memo*<-alpha-2-macroglobulin 293 bacteria>firmicutes Dehalobacter restrictus DSM 9455 hypothetical protein DEHRE_02760 [Dehalobacter restrictus DSM 9455]
OGM13418.1 alpha-2-macroglobulin->SP+Memo*-> 267 bacteria Candidatus Woesebacteria bacterium RBG_16_41_13 AmmeMemoRadiSam system protein B [Candidatus Woesebacteria bacterium RBG_16_41_13]
OGM30480.1 <-SP+Memo*<-alpha-2-macroglobulin 267 bacteria Candidatus Woesebacteria bacterium RIFCSPHIGHO2_01_FULL_42_80 AmmeMemoRadiSam system protein B [Candidatus Woesebacteria bacterium RIFCSPHIGHO2_01_FULL_42_80]
OGM35962.1 alpha-2-macroglobulin->SP+Memo*-> 267 bacteria Candidatus Woesebacteria bacterium RIFCSPHIGHO2_02_FULL_42_20 AmmeMemoRadiSam system protein B [Candidatus Woesebacteria bacterium RIFCSPHIGHO2_02_FULL_42_20]
OGM54146.1 <-SP+Memo*<-alpha-2-macroglobulin 267 bacteria Candidatus Woesebacteria bacterium RIFCSPHIGHO2_12_FULL_41_24 AmmeMemoRadiSam system protein B [Candidatus Woesebacteria bacterium RIFCSPHIGHO2_12_FULL_41_24]
OGM66482.1 <-SP+Memo*<-alpha-2-macroglobulin 267 bacteria Candidatus Woesebacteria bacterium RIFCSPLOWO2_01_FULL_42_67 AmmeMemoRadiSam system protein B [Candidatus Woesebacteria bacterium RIFCSPLOWO2_01_FULL_42_67]
OGM72003.1 alpha-2-macroglobulin->SP+Memo*-> 267 bacteria Candidatus Woesebacteria bacterium RIFCSPLOWO2_12_FULL_42_8 AmmeMemoRadiSam system protein B [Candidatus Woesebacteria bacterium RIFCSPLOWO2_12_FULL_42_8]
OGM05041.1 alpha-2-macroglobulin->SP+Memo*-> 266 bacteria Candidatus Woesebacteria bacterium GWB1_37_5 AmmeMemoRadiSam system protein B [Candidatus Woesebacteria bacterium GWB1_37_5]
OGM24806.1 alpha-2-macroglobulin->SP+Memo*-> 266 bacteria Candidatus Woesebacteria bacterium RIFCSPHIGHO2_01_FULL_39_32 AmmeMemoRadiSam system protein B [Candidatus Woesebacteria bacterium RIFCSPHIGHO2_01_FULL_39_32]
OGM37127.1 alpha-2-macroglobulin->SP+Memo*-> 266 bacteria Candidatus Woesebacteria bacterium RIFCSPHIGHO2_12_FULL_38_11 AmmeMemoRadiSam system protein B [Candidatus Woesebacteria bacterium RIFCSPHIGHO2_12_FULL_38_11]
OGM64632.1 alpha-2-macroglobulin->SP+Memo*-> 266 bacteria Candidatus Woesebacteria bacterium RIFCSPLOWO2_01_FULL_39_25 AmmeMemoRadiSam system protein B [Candidatus Woesebacteria bacterium RIFCSPLOWO2_01_FULL_39_25]
OGM13802.1 <-SP+Memo*<-alpha-2-macroglobulin 264 bacteria Candidatus Woesebacteria bacterium RBG_16_40_11 AmmeMemoRadiSam system protein B [Candidatus Woesebacteria bacterium RBG_16_40_11]
OGM27752.1 <-SP+Memo*<-alpha-2-macroglobulin 264 bacteria Candidatus Woesebacteria bacterium RIFCSPHIGHO2_01_FULL_40_22 AmmeMemoRadiSam system protein B [Candidatus Woesebacteria bacterium RIFCSPHIGHO2_01_FULL_40_22]
OGM36018.1 <-SP+Memo*<-alpha-2-macroglobulin 264 bacteria Candidatus Woesebacteria bacterium RIFCSPHIGHO2_12_FULL_38_9 AmmeMemoRadiSam system protein B [Candidatus Woesebacteria bacterium RIFCSPHIGHO2_12_FULL_38_9]
OGM62174.1 <-SP+Memo*<-alpha-2-macroglobulin 264 bacteria Candidatus Woesebacteria bacterium RIFCSPLOWO2_01_FULL_39_23 AmmeMemoRadiSam system protein B [Candidatus Woesebacteria bacterium RIFCSPLOWO2_01_FULL_39_23]
OGC92890.1 <-SP+Memo*<-alpha-2-macroglobulin 262 bacteria Candidatus Amesbacteria bacterium RIFCSPHIGHO2_01_FULL_48_32b AmmeMemoRadiSam system protein B [Candidatus Amesbacteria bacterium RIFCSPHIGHO2_01_FULL_48_32b]
OGD07565.1 <-SP+Memo*<-alpha-2-macroglobulin 262 bacteria Candidatus Amesbacteria bacterium RIFCSPLOWO2_01_FULL_49_25 AmmeMemoRadiSam system protein B [Candidatus Amesbacteria bacterium RIFCSPLOWO2_01_FULL_49_25]
#;association observed with CapA/PgsAA (PGA_cap) domain
KKR84028.1 alpha-2-macroglobulin->SP+Memo+PGA_cap*-> 624 bacteria Candidatus Uhrbacteria bacterium GW2011_GWA2_41_10 hypothetical protein UU31_C0011G0006 [Candidatus Uhrbacteria bacterium GW2011_GWA2_41_10]
KKR97873.1 <-SP+Memo+PGA_cap*<-?<-?<-alpha-2-macroglobulin 624 bacteria Candidatus Uhrbacteria bacterium GW2011_GWF2_41_16 hypothetical protein UU48_C0007G0006 [Candidatus Uhrbacteria bacterium GW2011_GWF2_41_16]
KKT70374.1 alpha-2-macroglobulin->SP+Memo+PGA_cap*-> 604 bacteria Candidatus Uhrbacteria bacterium GW2011_GWF2_44_350 hypothetical protein UW63_C0027G0005 [Candidatus Uhrbacteria bacterium GW2011_GWF2_44_350]
KKU08982.1 <-SP+Memo+PGA_cap*<-alpha-2-macroglobulin 604 bacteria Candidatus Uhrbacteria bacterium GW2011_GWE2_45_35 hypothetical protein UX09_C0007G0008 [Candidatus Uhrbacteria bacterium GW2011_GWE2_45_35]
OGL95957.1 <-SP+Memo+PGA_cap*<-alpha-2-macroglobulin 592 bacteria Candidatus Uhrbacteria bacterium RIFOXYB12_FULL_58_10 AmmeMemoRadiSam system protein B [Candidatus Uhrbacteria bacterium RIFOXYB12_FULL_58_10]
OGL99697.1 <-SP+Memo+PGA_cap*<-alpha-2-macroglobulin 590 bacteria Candidatus Uhrbacteria bacterium RIFOXYC12_FULL_57_11 AmmeMemoRadiSam system protein B [Candidatus Uhrbacteria bacterium RIFOXYC12_FULL_57_11]

M. PqqD-like fusion family

#;This family of Memo domains is fused to a PqqD domain at the N-terminus. PqqD binds to the precursor peptide PqqA which is then presented to an enzyme cascade which results
#;in formation of the PQQ cofactor. It's possible that the fusion of the Memo to PqqD is a way of recruiting Memo to act on a dioxygenated peptide similar to PqqA.

#;No informative operon contexts were observed for this family of Memo domains.

YP_008151016.1 PqqD+Memo*-> 482 bacteria>proteobacteria>deltaproteobacteria Sorangium cellulosum So0157-2 hypothetical protein SCE1572_23055 [Sorangium cellulosum So0157-2].
YP_001614483.1 PqqD+Memo*-> 422 bacteria>proteobacteria>deltaproteobacteria Sorangium cellulosum So ce56 hypothetical protein sce3843 [Sorangium cellulosum So ce56].
YP_004863191.1 PqqD+Memo*-> 421 bacteria>acidobacteria Candidatus Chloracidobacterium thermophilum B putative dioxygenase [Candidatus Chloracidobacterium thermophilum B].
YP_003798128.1 PqqD+Memo*-> 420 bacteria>nitrospirae Candidatus Nitrospira defluvii hypothetical protein NIDE2493 [Candidatus Nitrospira defluvii].
WP_020404676.1 PqqD+Memo*-> 419 bacteria>bacteroidetes Gracilimonas tropica hypothetical protein [Gracilimonas tropica].
WP_006973495.1 PqqD+Memo*-> 419 bacteria>proteobacteria>deltaproteobacteria Plesiocystis pacifica hypothetical protein [Plesiocystis pacifica].
YP_844213.1 PqqD+Memo*-> 414 bacteria>proteobacteria>deltaproteobacteria Syntrophobacter fumaroxidans MPOB hypothetical protein Sfum_0075 [Syntrophobacter fumaroxidans MPOB].
YP_007201490.1 PqqD+Memo*-> 413 bacteria>planctomycetes Singulisphaera acidiphila DSM 18658 dioxygenase [Singulisphaera acidiphila DSM 18658].
YP_006448019.1 PqqD+Memo*-> 413 bacteria>proteobacteria>deltaproteobacteria Desulfomonile tiedjei DSM 6799 putative dioxygenase [Desulfomonile tiedjei DSM 6799].
WP_018127301.1 PqqD+Memo*-> 413 bacteria>bacteroidetes Balneola vulgaris hypothetical protein [Balneola vulgaris].
YP_005441677.1 PqqD+Memo*-> 411 bacteria>chloroflexi Caldilinea aerophila DSM 14535 = NBRC 104270 hypothetical protein CLDAP_17400 [Caldilinea aerophila DSM 14535 = NBRC 104270].
WP_006919557.1 PqqD+Memo*-> 408 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio magneticus putative dioxygenase [Desulfovibrio magneticus].
YP_002955715.1 PqqD+Memo*-> 408 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio magneticus RS-1 hypothetical protein DMR_43380 [Desulfovibrio magneticus RS-1].
WP_009106936.1 PqqD+Memo*-> 406 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio sp. U5L dioxygenase [Desulfovibrio sp. U5L].
WP_009181445.1 PqqD+Memo*-> 406 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio sp. FW1012B dioxygenase [Desulfovibrio sp. FW1012B].
YP_001433696.1 PqqD+Memo*-> 405 bacteria>chloroflexi Roseiflexus castenholzii DSM 13941 hypothetical protein Rcas_3629 [Roseiflexus castenholzii DSM 13941].
YP_001278255.1 PqqD+Memo*-> 405 bacteria>chloroflexi Roseiflexus sp. RS-1 hypothetical protein RoseRS_3955 [Roseiflexus sp. RS-1].
WP_020471285.1 PqqD+Memo*-> 404 bacteria>planctomycetes Zavarzinella formosa hypothetical protein [Zavarzinella formosa].
YP_823036.1 PqqD+Memo*-> 404 bacteria>acidobacteria Candidatus Solibacter usitatus Ellin6076 hypothetical protein Acid_1761 [Candidatus Solibacter usitatus Ellin6076].
WP_020719290.1 PqqD+Memo*-> 403 bacteria>acidobacteria Acidobacteriaceae bacterium KBS 96 hypothetical protein [Acidobacteriaceae bacterium KBS 96].
WP_005996536.1 PqqD+Memo*-> 401 bacteria>proteobacteria>deltaproteobacteria Desulfovibrio fructosivorans dioxygenase [Desulfovibrio fructosivorans].
WP_022804247.1 PqqD+Memo*-> 400 bacteria Calescamantes bacterium JGI 0000106-G12 hypothetical protein [Calescamantes bacterium JGI 0000106-G12].
WP_022805988.1 PqqD+Memo*-> 400 bacteria Calescamantes bacterium SCGC AAA471-M6 hypothetical protein [Calescamantes bacterium SCGC AAA471-M6].
WP_022855700.1 PqqD+Memo*-> 399 bacteria>thermodesulfobacteria Thermodesulfobacterium thermophilum hypothetical protein [Thermodesulfobacterium thermophilum].
WP_022852915.1 PqqD+Memo*-> 398 bacteria>thermodesulfobacteria Thermodesulfatator atlanticus hypothetical protein [Thermodesulfatator atlanticus].
YP_004627975.1 PqqD+Memo*-> 396 bacteria>thermodesulfobacteria Thermodesulfobacterium geofontis OPF15 hypothetical protein TOPB45_0950 [Thermodesulfobacterium geofontis OPF15].
ETW94116.1 PqqD+Memo*-> 390 bacteria>proteobacteria>deltaproteobacteria Candidatus Entotheonella sp. TSY2 hypothetical protein ETSY2_50300, partial [Candidatus Entotheonella sp. TSY2].
YP_004625645.1 PqqD+Memo*-> 390 bacteria>thermodesulfobacteria Thermodesulfatator indicus DSM 15286 hypothetical protein Thein_0803 [Thermodesulfatator indicus DSM 15286].
YP_004057712.1 PqqD+Memo*-> 384 bacteria>deinococci Oceanithermus profundus DSM 14977 hypothetical protein [Oceanithermus profundus DSM 14977].
YP_003473998.1 PqqD+Memo*-> 384 bacteria>aquificae Thermocrinis albus DSM 14484 hypothetical protein Thal_1239 [Thermocrinis albus DSM 14484].
YP_004368034.1 PqqD+Memo*-> 381 bacteria>deinococci Marinithermus hydrothermalis DSM 14884 hypothetical protein Marky_1184 [Marinithermus hydrothermalis DSM 14884].
ETN88686.1 PqqD+Memo*-> 375 bacteria>deinococci Thermus sp. NMX2.A1 hypothetical protein TNMX_05360 [Thermus sp. NMX2.A1].
NP_213919.1 PqqD+Memo*-> 374 bacteria>aquificae Aquifex aeolicus VF5 hypothetical protein aq_1336 [Aquifex aeolicus VF5].
WP_019550122.1 PqqD+Memo*-> 374 bacteria>deinococci Thermus scotoductus hypothetical protein [Thermus scotoductus].
WP_008286071.1 PqqD+Memo*-> 372 bacteria>aquificae Hydrogenivirga sp. 128-5-R1-1 hypothetical protein [Hydrogenivirga sp. 128-5-R1-1].
YP_004202119.1 PqqD+Memo*-> 371 bacteria>deinococci Thermus scotoductus SA-01 hypothetical protein TSC_c09450 [Thermus scotoductus SA-01].
WP_003048235.1 PqqD+Memo*-> 370 bacteria>deinococci Thermus aquaticus hypothetical protein [Thermus aquaticus].
YP_006058815.1 PqqD+Memo*-> 370 bacteria>deinococci Thermus thermophilus JL-18 dioxygenase [Thermus thermophilus JL-18].
YP_005640458.1 PqqD+Memo*-> 370 bacteria>deinococci Thermus thermophilus SG0.5JP17-16 hypothetical protein [Thermus thermophilus SG0.5JP17-16].
WP_008630749.1 PqqD+Memo*-> 370 bacteria>deinococci Thermus sp. RL hypothetical protein [Thermus sp. RL].
WP_018111637.1 PqqD+Memo*-> 370 bacteria>deinococci Thermus igniterrae hypothetical protein [Thermus igniterrae].
WP_022798815.1 PqqD+Memo*-> 370 bacteria>deinococci Thermus islandicus hypothetical protein [Thermus islandicus].
YP_005654540.1 PqqD+Memo*-> 370 bacteria>deinococci Thermus sp. CCB_US3_UF1 hypothetical protein [Thermus sp. CCB_US3_UF1].
WP_018461597.1 PqqD+Memo*-> 367 bacteria>deinococci Thermus oshimai hypothetical protein [Thermus oshimai].
YP_006972078.1 PqqD+Memo*-> 367 bacteria>deinococci Thermus oshimai JL-2 putative dioxygenase [Thermus oshimai JL-2].
YP_144190.1 PqqD+Memo*-> 326 bacteria>deinococci Thermus thermophilus HB8 hypothetical protein TTHA0924 [Thermus thermophilus HB8].
YP_001938838.1 PqqD+Memo*-> 320 bacteria>verrucomicrobia Methylacidiphilum infernorum V4 dioxygenase [Methylacidiphilum infernorum V4].
YP_004179914.1 PqqD+Memo*-> 318 bacteria>planctomycetes Isosphaera pallida ATCC 43644 hypothetical protein Isop_2799 [Isosphaera pallida ATCC 43644].
WP_009058184.1 PqqD+Memo*-> 314 bacteria>verrucomicrobia Methylacidiphilum fumariolicum dioxygenase [Methylacidiphilum fumariolicum].
YP_466512.1 PqqD+Memo*-> 301 bacteria>proteobacteria>deltaproteobacteria Anaeromyxobacter dehalogenans 2CP-C hypothetical protein Adeh_3308 [Anaeromyxobacter dehalogenans 2CP-C].
YP_002135730.1 PqqD+Memo*-> 299 bacteria>proteobacteria>deltaproteobacteria Anaeromyxobacter sp. K hypothetical protein AnaeK_3387 [Anaeromyxobacter sp. K].
YP_002493847.1 PqqD+Memo*-> 299 bacteria>proteobacteria>deltaproteobacteria Anaeromyxobacter dehalogenans 2CP-1 hypothetical protein A2cp1_3451 [Anaeromyxobacter dehalogenans 2CP-1].
ETW97462.1 PqqD+Memo*-> 253 bacteria>proteobacteria>deltaproteobacteria Candidatus Entotheonella sp. TSY1 hypothetical protein ETSY1_22555 [Candidatus Entotheonella sp. TSY1].
WP_020494125.1 PqqD+Memo*-> 236 bacteria>verrucomicrobia Verrucomicrobium sp. 3C hypothetical protein [Verrucomicrobium sp. 3C].

N. Dole_0299 family

#;no informative contextual information available for this family of Memo domains, which is closer in terms of sequence affinity to the MEMO-like
#;clade of Memo domains.

YP_004530580.1 Memo*-> 303 bacteria>spirochaetes Treponema primitia ZAS-2 hypothetical protein TREPR_2499 [Treponema primitia ZAS-2].
YP_003874819.1 Memo*-> 299 bacteria>spirochaetes Spirochaeta thermophila DSM 6192 dioxygenase [Spirochaeta thermophila DSM 6192].
WP_004074279.1 Memo*-> 294 bacteria>proteobacteria>deltaproteobacteria Desulfobacter postgatei putative dioxygenase [Desulfobacter postgatei].
WP_020588179.1 Memo*-> 294 bacteria>proteobacteria>deltaproteobacteria Desulfobacter curvatus hypothetical protein [Desulfobacter curvatus].
YP_002604382.1 Memo*-> 324 bacteria>proteobacteria>deltaproteobacteria Desulfobacterium autotrophicum HRM2 putative dioxygenase [Desulfobacterium autotrophicum HRM2].
YP_004527428.1 Memo*-> 288 bacteria>spirochaetes Treponema azotonutricium ZAS-9 hypothetical protein TREAZ_0408 [Treponema azotonutricium ZAS-9].
WP_022667959.1 Memo*-> 288 bacteria>proteobacteria>deltaproteobacteria Desulfospira joergensenii hypothetical protein [Desulfospira joergensenii].
WP_006967149.1 Memo*-> 287 bacteria>proteobacteria>deltaproteobacteria Desulfotignum phosphitoxidans putative dioxygenase [Desulfotignum phosphitoxidans].
WP_020878175.1 Memo*-> 284 bacteria>proteobacteria>deltaproteobacteria Desulfococcus multivorans UPF0103/Mediator of ErbB2-driven cell motility-containing protein [Desulfococcus multivorans].
YP_001995401.1 Memo*-> 292 bacteria>chlorobi Chloroherpeton thalassium ATCC 35110 hypothetical protein Ctha_0483 [Chloroherpeton thalassium ATCC 35110].
WP_010255870.1 Memo*-> 283 bacteria>spirochaetes Treponema primitia hypothetical protein [Treponema primitia].
ETR72773.1 Memo*-> 283 bacteria>proteobacteria>deltaproteobacteria Candidatus Magnetoglobus multicellularis str. Araruama dioxygenase [Candidatus Magnetoglobus multicellularis str. Araruama].
YP_001528186.1 Memo*-> 282 bacteria>proteobacteria>deltaproteobacteria Desulfococcus oleovorans Hxd3 hypothetical protein Dole_0299 [Desulfococcus oleovorans Hxd3].
YP_002433253.1 Memo*-> 282 bacteria>proteobacteria>deltaproteobacteria Desulfatibacillum alkenivorans AK-01 hypothetical protein Dalk_4100 [Desulfatibacillum alkenivorans AK-01].
YP_004370648.1 Memo*-> 281 bacteria>proteobacteria>deltaproteobacteria Desulfobacca acetoxidans DSM 11109 hypothetical protein Desac_1616 [Desulfobacca acetoxidans DSM 11109].
YP_004697945.1 Memo*-> 278 bacteria>spirochaetes Treponema caldaria DSM 7334 hypothetical protein Spica_1291 [Treponema caldaria DSM 7334].
YP_003803652.1 Memo*-> 283 bacteria>spirochaetes Spirochaeta smaragdinae DSM 11293 hypothetical protein Spirs_1932 [Spirochaeta smaragdinae DSM 11293].
YP_006450478.1 Memo*-> 277 bacteria>proteobacteria>deltaproteobacteria Desulfomonile tiedjei DSM 6799 putative dioxygenase [Desulfomonile tiedjei DSM 6799].
YP_006045643.1 Memo*-> 275 bacteria>spirochaetes Spirochaeta thermophila DSM 6578 hypothetical protein [Spirochaeta thermophila DSM 6578].
WP_020612825.1 Memo*-> 261 bacteria>spirochaetes Spirochaeta bajacaliforniensis hypothetical protein [Spirochaeta bajacaliforniensis].

O. CT1369 family

#;no informative contextual information available for this family of Memo domains, which is closer in terms of sequence affinity to the MEMO-like
#;clade of Memo domains.

WP_006929715.1 SP+Memo*-> 371 bacteria Caldithrix abyssi hypothetical protein [Caldithrix abyssi].
YP_001998404.1 SP+Memo*-> 367 bacteria>chlorobi Chlorobaculum parvum NCIB 8327 hypothetical protein Cpar_0788 [Chlorobaculum parvum NCIB 8327].
NP_662256.1 SP+Memo*-> 369 bacteria>chlorobi Chlorobium tepidum TLS hypothetical protein CT1369 [Chlorobium tepidum TLS].
WP_010229080.1 SP+Memo*-> 364 bacteria>bacteroidetes Gillisia marina hypothetical protein [Gillisia marina].
YP_006527162.1 SP+Memo*-> 358 bacteria Melioribacter roseus P3M-2 hypothetical protein MROS_0908 [Melioribacter roseus P3M-2].
WP_020263845.1 SP+Memo*-> 350 bacteria unclassified Aminicenantes MULTISPECIES: hypothetical protein [unclassified Aminicenantes].
WP_020258990.1 SP+Memo*-> 373 bacteria Aminicenantes bacterium SCGC AAA252-C08 hypothetical protein [Aminicenantes bacterium SCGC AAA252-C08].
YP_862563.1 SP+Memo*-> 354 bacteria>bacteroidetes Gramella forsetii KT0803 hypothetical protein GFO_2540 [Gramella forsetii KT0803].
YP_004432176.1 SP+Memo*-> 365 bacteria>bacteroidetes Krokinobacter sp. 4H-3-7-5 hypothetical protein Krodi_2934 [Krokinobacter sp. 4H-3-7-5].
YP_005845184.1 SP+Memo*-> 339 bacteria Ignavibacterium album JCM 16511 dioxygenase [Ignavibacterium album JCM 16511].
WP_022838302.1 SP+Memo*-> 292 bacteria Marinimicrobia bacterium JGI 0000039-D08 hypothetical protein, partial [Marinimicrobia bacterium JGI 0000039-D08].
WP_022810474.1 SP+Memo*-> 248 bacteria Aminicenantes bacterium SCGC AAA252-F08 hypothetical protein [Aminicenantes bacterium SCGC AAA252-F08].
WP_004570330.1 SP+Memo*-> 173 bacteria>bacteroidetes Polaribacter irgensii hypothetical protein [Polaribacter irgensii].

II. Alignments

A. Extended superalignment of all PCAD families
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YP_004154889.1 RIIGAVACSHTptigfaydkkkqqdpvw-----------------------------------------APIFEAFAPVQRWLaerq---PDVLFFIy--NDHVSAfffdhy--SAFSLGVgeqha-----------------vadegggardl---------------pplaGHPALAQHIGRSLVA-------defDMSFFQDR-------------------ALDHGVFSPMSLLCPHEpa-----wPVPVIPLQVGVLqspv-----------------------psARRCYRLGQALRRGIESypedl-----KVAIVATGGLSHQVHGerag-------------------------------------------------------FNNTAWDAQFLDLIENDP----------------------VRLTEMTQAELATLGGme----g-aeVIMWLVMRGALSSnir---------------KTHQSYYLPS-----------------------MTGIATAIY
WP_007512588.1 RIIGGVAVSHTptigfaydadkqddpaw-----------------------------------------APIFTAFEPVRDWFsqqr---PDAIVYVf--NDHVTSfffdhy--SAFTLGIgdsyp-----------------vadegggpral---------------pavpGNPRLAQHIATSLVT-------defDMSFFQDR-------------------PLDHGFFSPMSVLLEHAdgt----wPTTVVPLQVGVLqfpi-----------------------psAARCFKLGQALRRAVESypedi-----SVAVVATGGLSHQVHGerag-------------------------------------------------------FNNTDWDRTFLDTITRDP----------------------ATLAAMTHAEYAELGGle----g-seVIMWLIMRGALSEnvr---------------QVSSSFYLPS-----------------------MTDIGTLVL
BAB91220.1 MSLSLVAMSHTpllhrvevdpqvr---------------------------------------------AEVDGAFEAVRAFVaevd---PELVITIg--PDHYNGffydtm--PPFCLGLgaygl-----------------gdygtas-------------------galdVPADIAEDLARHVQG-------ediDLTISRAM-------------------GVDHGAVQPLEVIFGQI-------dTVPTIPVFVNGVaapf-----------------------vpMRRIRALGESIGRWAAGrpe-------RILVIASGGLSHDPPVpqratatpavsaallagrnpppqaraareqrvadtahafaagtatil------------DLNPEWDAQFLRVCREGE----------------------VAAFDDYDTDEMAATAgn----ssheVRSWVTAFSALSAvgdy--------------AVELEYYRKIrefi------------------aGFGVMTART
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YP_004909224.1 AVSAAVFTSHVpaigaamdhgktdepyw-----------------------------------------QPVFAGYEPSRRWAaahv---PDVVVLVy--NDHASAfdlsli--PTFVLGTgaayp-----------------tadegygprpv---------------pgveGDPELAAHLAHCLIQ-------ddfDLTLANEM-------------------PVDHGLTVPLSLMFGEVek-----wPCKVIPLHVNVVqypv-----------------------psGARCFELGRALRRAVESyprpl-----DVQVWGTGGMSHQLQGprag-------------------------------------------------------LINREWDNAFLDRLVTDP----------------------AGLARVPHLEYVEEAGse----g-ieLVMWLIARGALSDvddggtv-----------DVEHRFYHVPas---------------------NTAVGHLIL
YP_006963494.1 QYTSALFTSHVpaigaamdlgkteepyw-----------------------------------------KKVFSGYEWTREWAkenl---PDVVILVy--NDHATAfdssii--PTFVLGTgaeyp-----------------vadegygprpv---------------pdvkGYPELAAHIAQSVIQ-------ddfDLTLVNEM-------------------VVDHGLTVPLSLVYGDVee-----wPVRVIPLAVNVVqypv-----------------------psGRRCYELGRALRRALDKwdgepl----KVQIWGTGGMSHQLQGprag-------------------------------------------------------LINEEWDNAFLDHLIADP----------------------VGLTEWQHMEYVDEAGse----g-ieLVDWLIARGAMDDqfggesp-----------EVNHRFYHVPas---------------------NTAVGHLVL
CCH74972.1 TITGAVFTSHVpaigaaldlgkteepyw-----------------------------------------KAVFDGYEFSKAWEqdnl---PDVVFLVy--NDHATAfdlsli--PTFVLGTgaayp-----------------aadegygprpv---------------pgieGDPDFAAHVAHSLIR-------ddfDLTLVNEM-------------------EVDHGLTVPMSLMFGQVdt-----wPVKVIPFHVNVVqypv-----------------------psGERCFKLGKALRKAIESyekpi-----KVQIWGTGGMSHQLQGprag-------------------------------------------------------LINREWDNAFLDRLIEDP----------------------EGLSHVPHLEYVEEAGse----g-ieLVMWFIARGAMSDvegdgei-----------EVVHRFYHVPas---------------------NTAVGHLIL
P22636.1 RVTTGITSSHIpalgaaiqtgtsdndyw-----------------------------------------GPVFKGYQPIRDWIkqpgnm-PDVVILVy--NDHASAfdmnii--PTFAIGCaetfk-----------------padegwgprpv---------------pdvkGHPDLAWHIAQSLIL-------defDMTIMNQM-------------------DVDHGCTVPLSMIFGEPee-----wPCKVIPFPVNVVtypp-----------------------psGKRCFALGDSIRAAVESfpedl-----NVHVWGTGGMSHQLQGprag-------------------------------------------------------LINKEFDLNFIDKLISDP----------------------EELSKMPHIQYLRESGse----g-veLVMWLIMRGALPEkv----------------RDLYTFYHIPas---------------------NTALGAMIL
YP_005329507.1 DVIWGLATSHVpsigaamdrgttedpaw-----------------------------------------KDLFDGYAPARAWLaehe---PDVAIVVy--NDHANGidldii--PTFGIGTadryq-----------------vadegfgqrpv---------------pdviGDPELSLHLLEQLVD-------enfDLTVFQEL-------------------EVDHGLTVPLSVWTPDPgda----wPCPVVPILVNVIqypq-----------------------ptAARCYALGQALGRAIAAypkdi-----TVGILGTGGMSHQLAGarag-------------------------------------------------------YINPEFDTFWMETIQTDP----------------------ARLAALSREELIRQAGse----g-ieLIMWLIMRGAMNAev----------------AKVHSHYFVPas---------------------NTAAGVALF
BAO29042.1 RITASVYTSHVpaigaaidlgktgepyw-----------------------------------------QPLFAGYDKSKQWLkdnt---PDVIFLVy--NDHATAfsldii--PTFAIGCaaefq-----------------padegwgprpv---------------pvvkGHPELAAHIAQSVIQ-------ddfDLTIVNKM-------------------AVDHGLTVPLSLMCGQPre-----wPCPVIPFAVNVVqypv-----------------------psGRRCFNLGRAIRKAVASydrpl-----KVQIWGTGGMSHQLQGprag-------------------------------------------------------LINREWDTAFLDQLIADP----------------------ATLAQKPHIDYVREAGse----g-ieLVMWLIARGAMNDefdkrap-----------RVAHRFYHVPas---------------------NTAVGHLIL
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WP_016731472.1 LMTIGLFISHGsptilide--------------------------------------------------NKWKDLLRKVGKEIeekyk--PETIIVS---SPHFVSwt------ETFYIESsekle-----------------ciqdyygfpdetykyc----------ynalNDTELVEEIVKNAE-----------GKVVKDDKw------------------GLDHGAWIPLFYMFPEY--------KPKVVTISITDN----------------------------sPESHYEIGEKIRKAVEKlgr-------KAVFLATGSPTHRLDLfyfkit-----------------------------------------------------PKPTKFDAILMDLIKSGE-----------------fekilKI-SELYPKEYQTAMPeg-------nLNTLYMLLGYIKPkkae--------------ILGYDTPWPG------------------------VSMLAASF
YP_087333.1 MKQPAIFVGHGspmnvieen-------------------------------------------------NPFNQKFAEITRTFak-----PKAILCI---SAHWYS--------KELEVQSganpk-----------------miydfygfppqlsrvq----------ypasGNPRLAAQIQQLLAPe---------EVRLNPDR-------------------GYDHGAWAVLKHLYPEA--------DIPVIQLSLDRT---------------------------kpASWHFALAQKLKSLREQ----------GVLILASGNIVHNLSAlsyehinrldagy----------------------------------------------DWAYEFRDQINRAIAGNN-----------------ielltHIERLGRPAMLSVPTPe--------hYLPLLYVVAMREEqdnve-------------LFNDHLVGGS------------------------LSMTSVFI
YP_004289357.1 KKLTTIFVSHGaptlpfed--------------------------------------------------VPARTFLSDLGSKYgn-----FEAVLCI---SAHWETvs------PVLNAVEine-------------------tihdfygfapelyqve----------yhaeGSPELAKHTQNLITDa-------giSCDLDFTR-------------------GLDHGAWIPMLLMYPDR--------DVPIFQLSIQQG---------------------------ldPKQHLALGRALEPLTEE----------RVLIVGSGGAVHPLGYaslhpdaftd-------------------------------------------------DWAIEFNEWLKIALTTGD-----------------teslvSYRDRSPYSERAHPYPd--------hFMPLLTAMGAAGEgatgk-------------LIHDSWYWGD------------------------LGMGAYEF
YP_008417242.1 MKAPALFLAHGspmlaied--------------------------------------------------NAYTSFLAKLGEGIy------PKAIVIF---TAHWMTrk------PTVSAVEgtyg------------------miydfsgfpydlyeia----------ypayGSVEWAERVRERLAG--------vaEVAVDRTR-------------------GLDHGSWVLLRRLFPKA--------DIPVVQASVVPW---------------------------wtPKQLFQLGEALRPLRDE----------GVMVIGSGGTVHNLMAlrweghaead-------------------------------------------------AWAVSFDDWLLSQSAARS------------------edvfDYENKAPYARQTVPTPe--------hLAPYWIAYGAGGRdqapr-------------VLFREYQYGS------------------------LSLMAVAF
3BD0_A RPARAIIAPHAgytycg----------------------------------------------------SCAAHAYKQVDPSI-------TRRIFILg--PSHHVPl-------SRCALSSvdiyr-----------------tpl-----------------------ydlrIDQKIYGELWKTGMFe---------RMSLQTD--------------------EDEHSIEMHLPYTAKAMeshk---dEFTIIPVLVGAL----------------------------sESKEQEFGKLFSKYLADp---------SNLFVVSSDFCHWGQRfrysyydesqgeiy---------------------------------------------RSIEHLDKMGMSIIEQLD---------------------pVSFSNYLKKYHNTICG----------RHPIGVLLNAITElqkngmnm----------SFSFLNYAQSsqcrnwqds--------------SVSYAAGAL
NP_001061484.1 PDVRAVIAPHAgysysg----------------------------------------------------RCAAYAFGNIDPTN-------ISRVFLLg--PSHHYYt-------PKCALTRatiys-----------------tpi-----------------------gdlpVDHEVIEELNATGKFd---------FMDLSVD--------------------EAEHSMEMHLPYLSKVFqg-----hNVKVVPILVGAL----------------------------nSQNEAMYGQLLSKYLDDp---------KNFFSISSDFCHWGTRfsytyydkshgaih---------------------------------------------KSIEALDRMGMEIIETGN---------------------pDAFKQYLQEYENTICG----------RHPISVFLSMLKHcltki-------------KIGFVRYEQSsqcksmrds--------------SVSYASAAA
XP_001582591.1 GIVKAIIAPHAgyvysv----------------------------------------------------ATASYAYKAIDPSN-------FDRVVILg--PSHRIYv-------KKCTIAAadgce-----------------tpy-----------------------gtvpIDRKAADELLQKYPD----------SFQVLSIDqs-----------------AKEHSLEMQLPLLKYVFgd-----kPFSVIPIMIGDL----------------------------kEAQHKQVVEALTPIISDp---------KTLLVISSDFCHWGNNfdyfylpkeieksepvy------------------------------------------KRIERLDKMAWEYVKDHD---------------------pKGFTKYISETENTICG----------YVPITMAMEILVNy-----------------DAEFPHYSQSshakskhds--------------SVSYSAGIL
NP_012541.1 HNARIIICPHAgyrycg----------------------------------------------------PTMAYSYASLDLNRn------VKRIFILg--PSHHIYfk------NQILVSAfsele-----------------tpl-----------------------gnlkVDTDLCKTLIQKEYPeng-------KKLFKPMDhdtd---------------MAEHSLEMQLPMLVETLkwreisldTVKVFPMMVSHN----------------------------sVDVDRCIGNILSEYIKDp---------NNLFIVSSDFCHWGRRfqytgyvgskeelndaiqeetevemltarsklshhqvpiw-------------------QSIEIMDRYAMKTLSDTP-----------------ngeryDAWKQYLEITGNTICG----------EKPISVILSALSKirdagpsgi---------KFQWPNYSQSshvtsidds--------------SVSYASGYV
EFO65584.1 ANVRFILAPHAglaysg----------------------------------------------------LTAAHSYSSIDPTR-------YTSVVMLg--VCHAFHq-------RGLSTSPfaswa-----------------npf-----------------------tekgSPSLSMETIPGLP------------SCQKDDC--------------------EEEHSLELQIPFLAHVFanq----iEAGTVKFSAVYC---------------------------syGATRTEIDSLM-DYITEh---------NSLIVVSSDFCHYGPRfqftpmiqgktan----------------------------------------------ETVTMLDNKCINGVMLGA----------------------DSFEEALKETQSTVCG----------HYTILTCLRVLEGlkldv-------------KKELLFYAKSdepktardh--------------SVSYVSMRG
YP_008796914.1 RRAPALISPHAglmysg----------------------------------------------------PVAAHGYYELTKYAv------PESVVVFg--PNHYGVg-------TVVSIYPggswv-----------------tpl-----------------------gevkIDEKLAAEIAGQRE-----------FFYLDEVSh------------------SREHSIEVQLPFLQYLY-------gDFQFVPICINDQ----------------------------sLETCVEIGEAVGEVVDGr---------NILMIASTDFTHYEPH-----------------------------------------------------------ETVLKKDRLALERIERLD---------------------vEGLYGVIERHDITMCGyg-------aVAALLTAAKKLGAv-----------------EATVLKQATSgdtggdygs--------------VVGYAACRI
YP_304961.1 RNILGAVCPHAgyvysg----------------------------------------------------RVAAHVYAVLPK---------ADTYVLFg--PNHTGYg-------SPVSVSTdtwk------------------tpl-----------------------giieVDRELAEGLTGS-------------IVDVDEIGh------------------RYEHSIEVQLPFLQYRFd------qDFRILPICLGMQ----------------------------dEETVIEVGTLIANLVSKsgk-------KVAFIASSDFTHYQPA-----------------------------------------------------------NLARETDNEIIEAILNLD---------------------vPGIYERLYRRNASVCGyg-------pISAMLTASKKLGAt-----------------RAELLNYSNSgevsgdmna--------------VVGYAAIIV
YP_001581549.1 EGIYGVISPHAgyvysg----------------------------------------------------PTACYSYKAISSKN-------PELVIILg--PNHFGVg-------KDVATMVnaqwe-----------------tpl-----------------------glvdVDSEAAKEIANNSK-----------YIEIDEFSh------------------SRDHSLEVQIPMLQSIFs------eKFKILPIILRDQ----------------------------sLEMAKDVGNAVAQIAKSr---------NTMIVASSDFTHYEEN-----------------------------------------------------------SFAHSQDKALIEPILEMD---------------------vEKFYSVLMEKRVTACGyg-------aMASVMIACKNLGAv-----------------KGELLSYTTSgdvmgdtss--------------VVGYGAIKF
YP_001435578.1 KASVGYMVPHAgyiysg----------------------------------------------------PVAAWSYYHLAQEGa------PETVVIIg--PNHTGLg-------PAVSVMPpsiwe-----------------tpl-----------------------ggvkTDDEAISELLKVS------------NVVEEDYSah-----------------AYEHSLEVQLPFLQYLFg------dSFRIVPIVMKVQ----------------------------tPSVARLLMQSIKEAMENlgr-------DYVVLSSSDLNHYEPH-----------------------------------------------------------DITVEKDMLALEKIVNLD---------------------pEGLQEVLVKYDISMCGpg-------pVMVNMYLDKEYGAe-----------------RAILLKHATSgdtsgdksa--------------VVGYAAVKF
YP_005025058.1 EAPKALIVPHAgyfysg----------------------------------------------------EVAAKAFRLLSNSKnt-----FSRVVLFg--PSHHVAl-------DGCAVPDsdvfl-----------------tpt-----------------------gevmIDREGVEDLLSQ-------------DLVATSDQah-----------------HWEHSLEVQLPFLQYCL-------nDFTLLPIVVGRD-------------------------------LHGYVKRIL-EAVTQtp--------NTLIVVSSDLSHYHPY-----------------------------------------------------------SEANEIDADTIQRVLSFG----------------------------SNIHPERACGcn-------aINGLLDFAKEQHW------------------EIKCINYTNSgdvmahhenrapepseg------VVGYASFIL
YP_285187.1 QQPKALIVPHAgyiysg----------------------------------------------------STAANAYATLKPWAkt-----IRRVILLg--PTHRVAv-------EGIALPEveafs-----------------tpl-----------------------gtirLDAQAIASIAGLP------------QIVFSNHVh------------------AFEHSLEVHLPFLQRIL-------eQFTLVPLAVGDA-------------------------------APDAVAEIL-DLLWGgp--------ETLIVVSSDLSHFLPY-----------------------------------------------------------GTAQQVDGNTCRHILQFD----------------------------THIHPEQACGay-------pINGLLLAARQRGL------------------TPSLLGLCNSgdtagdksr--------------VVGYAAFSF
YP_004203532.1 PRVRGLLSPHAgyfysg----------------------------------------------------KVAAEGFKVLSAWRgr-----ARRILLLg--PSHFVPf-------LGAAFYPyrawa-----------------tpl-----------------------gevaVDLEGGSRLVAKGSP----------FLTYEEPF-------------------REEHSLEVLLPFLQVAL-------pDTPILPLLFGEA-------------------------------DPKEVAEALLSELGE----------GDLVVASSDLSHYHPD-----------------------------------------------------------PVARNRDQKTLEKALALD---------------------------VEGVAQGEACGhl-------pWATLTALAGSLGW------------------KPTLLAYATSaeasgdtsr--------------VVGYAAVAY
WP_023747029.1 QRLTGITVPHHllva------------------------------------------------------DLVALGLHAASGFR-------YKRIVILs--PDHFHEt-------QKLFATTprgfe-----------------tvl-----------------------gpvqADTEAVHLLEANSD-----------MVEDSCLF-------------------AREHGVQAMLPFLHHYF-------pEAEIVPVAMSVK---------------------------akRADWDRLAQALKAIVDK----------DTLIVESTDFSHYLPQ-----------------------------------------------------------HEARRFDQQTLNMLAAGS------------------------LDGIAALRQPDHAD----------SVGALYIQTRLQRelfg--------------AAPLVVANENsqahssdyver------------TTSYVVALF
YP_004461965.1 EKICGAVVPHHllah------------------------------------------------------QMIAEVFSKIQDAP-------PNLLILVg--PNHKNIg-------SRILVSSlgwq------------------tpf-----------------------gtveVDKEAVDYLLATH------------MVKQDDYAf------------------SAEHSMGNLMPFVKYYL-------pNTKVVPIICHHD---------------------------vsKKEAEQLAEHLSPLLKK----------GAVIVASVDFSHYLAS-----------------------------------------------------------QEAVQMDSETLKAIREKD------------------------WDRIFAMDNDHLDSps--------ALGILFFAMENMGit----------------DFTVLDNTNSgillgndmie-------------TTSYISMLF
WP_022933128.1 AQVWSGTVSHHllay------------------------------------------------------KQIDRWFSEIAKRRk------VETFFVIc--PSHYGLsa------NEWSLDDcnwe------------------tan-----------------------givySDEKIEKEITRAL------------DVPYDPQVf------------------PGEHGVNALIPYISRYF-------pKAKVCVIAVHGEpp-------------------------lnQKNALKLADALTPYFTEagrk------KNFLLISTDFAHHGDL-----------------------------------------------------------AGTEFKDERSRQFFNNPT------------------------------DSSWVFCGcd-------nRPGIYVISRLLTPet----------------KNAVLYHTNSfelsgldgnd-------------ITSYFFSLF
WP_022667959.1 GEFLAGIVPHAgwfysg----------------------------------------------------SIACRVIASLQPRDgee----VDTIVLF---GAHMHEqs------EPFVMAQglie------------------tpl-----------------------grieVDEELAGSLAAGAG-----------IQPLTPGRf------------------PDENTLELQYPFIKHFF-------pRARILVCGVAPS------------------------------FLASVIGRTSVEEAQNlnr-------SIRVIGSTDMSHYGPDfgftpagigqkavd---------------------------------------------WVTQENDAGAVKAMKTMD----------------------EDKIISQGLARKNMCCpg-------aAAAAAAAAKKMGAv-----------------KAVELDYATSfeksrsds---------------FVGYAGVVY
YP_004697945.1 QNAKACIVPHAgwsfsg----------------------------------------------------TIALTALLRLQPG--------PQTLIVF---GGHLGPsh------QPLMLMDdgve------------------tpl-----------------------gimsVDIGLRTMLLE--------------KIPCSSDI-------------------YQDNTVEVQLPFLHYLF-------pESEIIWMRLPAK------------------------------LESFKIGKQISEIIYSqhk-------DVRVIGSTDLTHYGPNydftpqgvgekayq---------------------------------------------WVTKVNDAEIIAAVLSMD----------------------KEKVLRKATEDSAACSvg-------aVLGTMGYCDGISLg-----------------KPELIAYGTSrdnynsds---------------FVGYASFIW
YP_005640458.1 EEARVLLMPHLepsrvp----------------------------------------------------EVYGAALAALEKTPp------PERIYLVg--VAHRPLk-------ERAAALPvpfq------------------tpf-----------------------gpalPDLPALQALDALLPF----------ELFNTPLAf------------------REEHSLELPLFFLKGRF-------pKARVLPLLVA--------------------------------RRSAELGEALKVVLRDh---------PGLLVLAVDLSHVGPRfgdtpltrtla------------------------------------------------EEARRRDLGFLERLAEGE-------------------peaALAFLGANPTRIDGVEv---------VASLLPLLRERKGk----------------vLAHRLDLEAPtls--------------------AVGAGTLVL
YP_002955715.1 GPIKAVIAPHIdpeagr----------------------------------------------------AAYAAAYAALGAAIkaaa---PKRVIVLg--VGHQIId-------GLFCLTDkafa------------------tpl-----------------------gdvgADAEAVARLRAAGGR----------SVDASTLPh------------------KAEHSVEFQAVFLRHLL-------gDAPFAMVPVLCGspagvm-------------------daptRQAFRDCAGPFLDALAElasqp-----DTLIVAGVDFCHIGGKfghaepaeale------------------------------------------------AAALAHDRALLAALGAGD-------------------adaFWAESARVGDAYNVCG----------LSALATLAEILPPssmt-------------lLSHDIMRETPtls--------------------AVSFAAAAF
YP_001278255.1 PTGRGVLSPHIdyergg----------------------------------------------------RVYAQVWQRAAEMVra-----AEIVILIg--TDHYSP--------EPITLTRqrya------------------tpf-----------------------gvlpTDAAIVDALAHALGE----------EAAFAGELyh-----------------RVEHSLELAAVWLQYVRgn-----pPCPVIPILVGSFaryiggedp------------------atDRRLEALMTALRQVMDTr---------RTLVVISGDMSHVGPAfggaplsesdk------------------------------------------------AALRRSDEQVIDRMRAGD-------------------aagFFRVIADTGDRQNICG----------LPPTYVALRLMGAv-----------------EGELAGYAQCpaddegts---------------VVSICGMVF
WP_020263845.1 AGLVAAISPHDdylyag----------------------------------------------------RIYYPLFKILK----------AKEVVIFg--VTHGTVrneisgleNILILDEfecwp-----------------gfkepi------------------------SVSELREYVKDRLDQ----------TVFMTNNRah-----------------AIEHSIEALLPFLQYFN-------pGIKITPIMVTPMpfa------------------------rmEEVSMKLSKVIADYINKkhltagk---DIFFLISSDGNHYGKDfnnspfgegekar----------------------------------------------ETALKLDQDLIRTYLTGI----------mdsgkikgltkkLWGETYLDYRNTYWCGkysipfglltVEKIMALTLKKKI------------------NGMLFRFSDTynegvlplkktgmgttapfslrhWVSFFSIGY
NP_662256.1 TAWRAAICPHDdytyag----------------------------------------------------WLYPAVLQNIK----------AKTVIIFg--VAHTAWryhle---NQLIFDSfsswr-----------------gpygnv------------------------KVSPLRDEILERLPR----------GMAIVHDPmq-----------------SEEYSVEALIPFLQYQN-------rNVEIISILVPFMdfe------------------------rmQIVSQHFAKALFAVMKKnnlrwgk---DVALLISSDAVHYGDEdwdgrnfayygtggkan------------------------------------------ALAEAHDREIISHSFESE----------ltekniarfyasTTDPNDFKKSRWSWCGrfaipvglltALDLQKLEKSAPL------------------SGVPIAYATSisqphlqvddlgmgetaiatqrhWVGYPAIGF
YP_003909315.1 KLALAAKVTHVpslylseldgphkgcr------------------------------------------QPAIDGHHEIGRRCrelg---VDTIVVF---DVHWLVn-------SEYHINCapsfe-----------------gvytsnelphfiknmp----------yaypGNVGLGHLIAEVAN-----------EMGVKSRAhsettl-------------ELEYGTLVPMRYMNSDQ--------HFKAVSVAGWCMw--------------------------hqLETSARFGLAVRKAIEErydg------TVAILASGSLSHHFAEngtaeqfmhkvws----------------------------------------------PFLEQMDRRVVELWQAGD------------------wktfCAMLP-LYNEKCWGEGG---------MHDTAMLLGALGWdr------------yegkVEVVTPYFGSs----------------------GTGQINAIF
YP_002638189.1 KLALAAKITHVpsmylselpgknhgcr------------------------------------------QAAIDGHIEIGKRCremg---VDTIIVF---DTHWLVn-------SAYHINCadhfq-----------------gvytsnelphfirdmt----------ydydSNPALGHLIADEAV-----------KLGVRAKAhnipsl-------------KLEYGTLVPMRYMNSDK--------HFKVVSISAFCTv--------------------------hdFADSRKLGEAILKAIEKydg-------TVAVFASGSLSHRFIDdqraeegmnsytr----------------------------------------------EFDHQMDERVVKLWREGK------------------fkefCTMLP-EYADYCYGEGN---------MHDTVMLLGMLGWdk------------ydgkVEFITDLFASs----------------------GTGQVNAVF
WP_022995728.1 EVVLAAKITHVpsmylselpgkhqgcr------------------------------------------QAAIDGHKEIGRRArelg---ADTAVVF---DVHWLVn-------SGFHINCgerfe-----------------giytsnelphfikdmr----------yrygGNPALGENIAAEAN-----------AAGVRTLAhnlpsl-------------ELEYGTLVPMRYMHMDVpee----qHLSVISIAAWNAw--------------------------hrLEDSFTFGAAVRRAIEAsdh-------KVLVLASGSLSHRFSDdreaennlhkwtr----------------------------------------------EFDRQVDMRVVDLWRQGR------------------fgefCAMLP-DYAEHCYGEGG---------MHDTAMLLGLLGGaeyd------------kpVEILTEPFGSs----------------------GTGQINAVF
EKD58464.1 MLVFTAIMPHPpvsisgignprel---------------------------------------------EALEKTLHSFGVLRqeleksdPDTLIVI---SPHGNLkp------YAFVVNSsdplv-----------------gsfanfgldqt---------------yefaNNFSFANKLAYAGNMn---------EIPVEMQDg------------------FLDHGSLIPLCHLLENI--------NPKVVHLSFSLL----------------------------gYQQQYAYGQVIRNLIDKgegg------RVAVVASADLSHKLTPsspagys----------------------------------------------------PGAQKFDQDIIHFLGSND------------------eanmLGLQP-EATAEAAECG----------VRSILILLGILHGkky---------------EFDLLSYEFPf----------------------GIGYLTAKL
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YP_007180493.1 PFVFACITPHGseilealsdda-----------------------------------------------SLMARTRRSMNSLGhamhqsaPQVIVVL---TPHGTRae------GQFAIANperlr-----------------gtvehhdhavv---------------merlVDRDLARDIAQTALAd---------EVPTALLNyatsegplscm--------PLDWGAIIPLAFM-----------pEVPVVVINPPRA---------------------------feFTPHLRFGASLARAAAQcgk-------RVGLIASCDWSHTHAEtgpygfh----------------------------------------------------EAAVKLDTQVVACIESGN------------------fealAAFEP-RLIEDAKPDG----------LWQTLVLAGAIPPhvr---------------RVEVLSYEVPt----------------------YFGMICAAV
YP_006425294.1 MLVGIGLMPHGnpvleppdget-----------------------------------------------RKLAEVLRRIGEEFkd-----VDSYVLI---SPHNARms------DHLGVVMaehlvsw---------------lgfegkelp-----------------gkweTDVELAKKIYRAEKEa---------GMPVVDLNfaslkgqysrw--------PLSWGELIPLQFL-----------eRKPLVLMTPTRG---------------------------vsRETLIKFGEVLGEVVEGeek-------RVALIVSADHGHAHDPngpyghr----------------------------------------------------KESEEYDRLVMELIKENR------------------ldelPSVPE-ELVRNALVDS----------YWQMLIMLGAMRKaef---------------KLKSSAYACPt----------------------YFGMAGALW
YP_003483776.1 MLVLAAIVPHGdeilipedees-----------------------------------------------ARLHNAMIELGERIkekk---VDEYIFV---SPHHLRiq------THMAIMLteyle-----------------gswkyknlrfr---------------rkikCNKDLAWEIYEKTRKslp-------VVGVNFGAlegelski-----------CLDWGTLIPLYFL-----------pKRKMVLMTPARE---------------------------ipYESLIDFGKIVGEIVMNskk-------RIGVIISADHAHAHRKdg---------------------------------------------------------PYGYHPDADYYDKYIMEN----------------lenldmLLKLKEKTIENAKPDS----------FWQLLILNGILKG---------------nplKLKKKVYGLPt----------------------YFGMAVAWY
WP_004538861.1 KIVGTGLISHApvvmmpqavrlrenggrd----------------------------------------FTLATGLARLRRDVfdahd--YDTVLVF---DSHWLTt-------TEAVVTAharra-----------------grftsdempnairqlp----------ydlaGDPALAHAIAEQARRras-------WIDAVDDPcl-----------------PLHYATLNPWTYLGR---------pDKRWLSVSVCQT---------------------------atTEDFLRMGETVAQAIAQler-------KVLLVASGGLSHAFWPlaelrgrmagaasnivt------------------------------------------PAARAADERRIAWLEQGR------------------hdrvIDAMP-EFLRFAPEAN----------FGHYLMMAGALGArac---------------AARARRFSEYengi-------------------GTGHVHLWF
YP_008794852.1 EIVGAGLLAHVptivlpeetrrelnegke----------------------------------------ITLVTGLRQLREDVfgrdg--YDTVVVL---DSHWATt-------VEFVVTAhsrra-----------------glftsdelprgmcrmp----------ydfpGDPELAHSVVQFAEAhgt-------FITPVDDPfl-----------------PIHYATVNLWKFLGEGL-------pGKRWMTIGVCQT---------------------------gdMEDHFRLGRALADGIAAtpgr------RVLLIASGALSHTFWPlreirdheasdprhvft------------------------------------------PRARAADEERIAWFKEGR------------------hdkvLDTMD-EFWTHQPEAK----------FSHYLMMAGALGE---------------rgcVAPARQYGAYensv-------------------GTGQAHLWF
YP_008834374.1 QIVGAALVSHHpglmqceefrvlqgagad----------------------------------------SDLIAGYARVRERIvaar---PDVIVIF---DSHWFTt-------GYHLIDGgahyagmyisde----------mpwylhgvp-----------------ydyrGHPELALTVEAVARErgv-------RARAVQHPdl-----------------PRHYPTINVIRQMRLD--------aWPIVTVSSCQNC----------------------------eTQHFLQSGEVIGEAIRRspl-------RVVMLASGALSHRFNGidwkpnhprifhesnvsr-----------------------------------------PENIESDKRAIAAMREGR------------------hdriLADWDEDYRKRPWEAH----------GAHYLQMVGALGGeacrs------------aGTVLSDYENAr----------------------GTGNVHIWF
WP_024022026.1 KIVFGMAVPHSgmlgqkpedwlnngdrdrnnpelwfqnrtwtypeleahrgaafepfltieertara--ARCRTALDEMAQAYkaan---IDVAIILg--KDQKEIwpdqs---PSITIYSgqevhng---------------ppqravyapdhh--------------vvhqAHPDLATYLIKTFQKq---------GFDLNDLMawpenvwmeknqgrkadypVVPHAYSFIYHQIMGD--------dVPPHVPVLFNLFypptq----------------------psMARCVEFGRVLRDAIEAwpqdi-----RVAVIASGGLSHFVNDe--------------------------------------------------------------EFDRDVMGKLAAYD------------------yeglTAIPD---GYYQSGTSev-------kIYSIVMMALQQTGa-----------------EMTLVDYVPCwrtpa------------------GTGEGMGFM
WP_018309893.1 EIVLGMGTSHGpmlvtpphtwgsrlpddrrslhhyqgrtwtfdelvqhrasenlaaqirpevwearh--ARCMQAIERMSQVLaear---PDVAVIVg--NDQMEIfddmlv--PAFSVMWgetivnnmisdeklsrlppgvahampgymppq----------------atysGVPALGRHLIERTVAd---------GFDITALKhlsat--------------ETPHAFGFVFRQLMKD--------qVIPTVPVLINTFyppnq----------------------ptAGRCHAFGRSLARAIRSwdsda-----RVAIIASGGLTHFVIDe--------------------------------------------------------------SVDQLILDSMRAHD----------------------FSPVEGLGEAIFQAGTs--------eVKNWIPVAGAMDElgf---------------GMEVIDYVPCyrsea------------------GTGNAMGFA
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NP_217244.1 MLSAIGIVPSApvlvpelagaaaael-------------------------------------------ADLGAAVIAAASLL-------PKSWIAVgtgRADDVV--------RPTDVGT---------------------------------------------------fAGFGADVRVGL---------------APQDGDGvavpv--------------ELPLCALLTAWVRGQAR-------pEARAQVHVYASD---------------------------hgSDAAVARGRQLRADIDRepd-------PIGVLVVADGLNTLTPrapggyd----------------------------------------------------PDGAGMQRALDDALASGD--------------------------LAVLTRLPAQVL---------gRVAFQVLAGLAEPgp----------------RSAKEFYRGAph---------------------GVGYFAGVW
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B. Classical LigB family

#;depicts differences between members of the family containing N-terminal LigA fusion, C-terminal LigA fusion, insert-containing versions, and
#;versions with LigA association in the gene neighborhood

Table 1-defined conserved VRs features marked above secondary structure predictions

#;Part 1 P sxs ssxps
N-terminal LigA fusion-------------> | PCAD domain------------> {insert region------------------------------------------------------>}

FINAL ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------HHHHH-----------------------------HHHHHHHHHHHHHHHHHH--H----EEEEEE--------------EEEEE---------------------------HHHHHHHHHHHHH------HHHH-H--------------------------------------------------EEEEEEEE-EEE-----HHHHHHHHHHHHHHH-HH------EEEEEE---------------------------------------------------------------------------------------HHHHHHHHHHHH----HHHHHH-----HHHHHHH-----HHHHHHHHHHH--------------------------------------------EEEEEE--HHHHHHHHHH--
ALIGN --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------EEEE-------------------------------------HHHHHHHHH-------EEEEEE------EE-------EEE----------------------------HHHHHHHHHHHH------HHHHH-HH----------HEH------------------------------------EEEEEEEE----------HHHHHHHHHHHHHH-H-------EEEEEE----------------------------------------------------------------------------------------H-HHHHHHHHH-----HHHHH------HHHHHH----HHHHHHHHHHHHHHH-------------------------------------------EEE---------------
HMM ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------HHHHHHE---------------------H-----HHHHHHHHHHHHHHHHHH--H----EEEEEE-HHHH-H-------EEEEEE--------------------------HHHHHHHHHHHHH-----EEHHH-HHHHH-HHHHHHHHHHH--------------------E------------EEEEEEEEE---------HHHHHHHHHHHHHHH-HHH-----EEEEEE---E-E-------------------------------------------------------------------------------HHHHHHHHHHHHHHH---HHHHHHH----HHHHHHH-----HHHHHHHHHHHH-------------------------------------------EEEEEE-HHHHHHHHHHHH-
FREQ -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------HHH--------H--------------------------------HHHHHHH-------EEEEEE------EE------HEEE------------------------------HHHHHHHHHHHH-----HHHH-HH-------------------------------------------------EEEEEEEE-EEE-------HHHHHHHHHHHHH-H-------EEEEEE----------------------------------------------------------------------------------------HHHHHHHHHH------HHHHHH---HHHHHHHH-----HHHHHHHHHHH----------------------------------------------EEE-----HHHHHEE---
PSSM ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------HHHHHH----------------------------HHHHHHHHHHHHHHHHHH--HH---EEEEE-----------------------------------------------HHHHHHHHHHHHH-------EEE----------EEH----------------------------------------EEEEEE----------HHHHHHHHHHHHHHH-HH-------EEEEE---------------------------------------------------------------------------------------HHHHHHHHHHHHH---HHHHH------HHHHHHH-----HHHHHHHHHHH---------------------------------------------EEEE---HHHHHHHHH---
#;C-terminal LigA
WP_020653031.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MANIIGAIASSHTPTIGF---ALDTGKQND------PAWAPIFKAYEPVQQWLA--EKKPDVLLVVYNDHVTSFFFDH-YSAFALGIGDQYRVADEGGGAR----DLPPVAGHAGLARHIGQSLMADE--FDMSFF-QDKPLDHGCFSPLSILWPHE------G----------G--------WP--GSIVPLQCG-VLQFPVPSARRCFKLGQGLRRAI-ESYPED-LNVVLVATGGLSHQVHGERAGF----------------------------------------------------------------------NNTPWDHQFLDLFEKD--PETLLNM---THADFARLGGWESAEVVMWMVARGAMAS------------------------K-L----------RCLHREYYLP-SMTGIAVALYEN
YP_004304861.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARIIGGIGSSHVPTIGV---AYDKNKQDH------PAWAPLFKGFEPAFKWLE--EKKPDVLIVFYNDHLNAFFYDL-YPTFAVGVAEQYDVADEGAGRR----PLPMLPGHPGLARHIAEQLVNDE--FDLSVF-QDRPLDHGVFSPLPLLWPHD------D----------K--------WP--GAVIPIEVN-VVQYPLPTAMRCFKLGQALRRAV-ESYPED-LTVAVVGTGGLSHQIHGERTGF----------------------------------------------------------------------NNTEWDIRFIDLIEKD--PMTLARM---KHVDYIRLGGAESVEVIMWLAMRGALSD------------------------D-I----------TKVHQNYYLA-TTTAMTVLVFE-
WP_007439241.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAACRSKSEER---CF------------------MARIIGGIGTSHVPTIGV---AYDKGKQDL------PDWSPLFKGYEPAQQWLR--EKKPDVLVFFYNDHLNAFFYDL-YPTFAVGVADSYDVADEGAGRR----PLPMLPGHPGLAAHIAESLVNEE--FDPAVF-QDRPLDHGVFSPLPLLWPHK------E----------G--------WP--GAVIPIEVN-VVQYPLPTAMRCYKLGKALRRAI-ESYPED-LSVVVVGTGGLSHQIHGERTGY----------------------------------------------------------------------NDTDWDMRFIELIEKD--PMELARM---KHVDYIRLGGAESVEVIMWLAMRGALSD------------------------E-V----------TKVHQNYYLA-TTTAMTVLVFE-
EWF39579.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MANILGGIAVSHTPTIGF---AVDHHKQQD------PAWAPIFQSFEPLQRWLE--EKKPDALVYIFNDHVTAFFFDH-YSTFTLGIDSQYDVADEGGGPR----CLPPVQGNAALSRHIGASLMADE--FDMSFF-MDKKLDHGLFSPLSALLPWD------E----------A-QG-----WP--TAVIPLQIG-VLQFPVPSARRCYKLGQALRRAI-ESFPED-INVAIVATGGLSHQVHGERCGF----------------------------------------------------------------------NNPDWDAQFVDMLVND--PEKLTEM---TLGEYAELGGMEGSEVIMWLVMRGALSA------------------------N-V----------TEIWRDYYLP-SMTGIATLILEN
WP_024022599.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKIIGGIGASHSPTIAF---AKDAKKGND------AAWKPIFDDFSALQNWVH--EKEVNVLFLIFNDHITSFFFDH-YSPFTLGVDDAYETADEGGGAR----DYPAAQGHVDLSRHIAQSLMNDE--FDLATF-QKKPLDHGFFSPFSMIAPEV------N----------D-RV-----WE--GKVVPLQVG-VLQFPAPTAKRCYKLGKALRKAI-QSFPDDNMRVAIVATGGLSHQVHGERCGF----------------------------------------------------------------------NDEAWDNEFLDKLESD--PSALTEL---THAEYATKGGYEGAEVIMWLIMRGALSD------------------------Q-V----------KQVHRSTYLP-SMTNIATVIYED
YP_004154889.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARIIGAVACSHTPTIGF---AYDKKKQQD------PVWAPIFEAFAPVQRWLA--ERQPDVLFFIYNDHVSAFFFDH-YSAFSLGVGEQHAVADEGGGAR----DLPPLAGHPALAQHIGRSLVADE--FDMSFF-QDRALDHGVFSPMSLLCPHE------P----------A--------WP--VPVIPLQVG-VLQSPVPSARRCYRLGQALRRGI-ESYPED-LKVAIVATGGLSHQVHGERAGF----------------------------------------------------------------------NNTAWDAQFLDLIEND--PVRLTEM---TQAELATLGGMEGAEVIMWLVMRGALSS------------------------N-I----------RKTHQSYYLP-SMTGIATAIYEN
XP_004532456.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARIIGGIAVSHTPTIGF---AVDHNKQQE------AAWAPIFESFGPLQRWLD--EKKPDALVYIFNDHVTAFFFDH-YSAFVLGIDNEYGVADEGGGPR----ALPPVKSDAALARHIGTSLMADE--FDMSFF-MNKKLDHGLFSPLSALLPWQ------S----------G-E------WP--TRVIPLQIG-VLQFPIPSARRCYKLGQALRRAI-ESYPQD-LNVAIVATGGLSHQVHGERCGF----------------------------------------------------------------------NNPEWDAQFVDLLVND--PETLCDM---TLAEYAELGGMEGAEVIMWLVMRGALSA------------------------T-V----------TETWRDYYLP-SMTGIATLILEN
YP_572384.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARIIGGLAVSHTPTIGF---AVDHEKQQE------AAWAPIFESFAPMTQWLQ--DKRPDVLFYIFNDHVTSFFFDH-YSAFALGVDDHYAVADEGGGPR----DLPAIGGHAALSRHIGESLMADE--FDMAFF-QDKPLDHGLFSPMSALLPFE------E----------G--------WP--VEVVPLQVG-VLQFPIPSAARCYKLGQALRRAI-ESYPED-LDVAIVATGGVSHQVHGERAGF----------------------------------------------------------------------NNPEWDAQFLDLLVDD--PQQLTQM---TQAEFATLGGLEGSEVITYLIMRGALSH------------------------T-V----------IKRHQDYYLP-SMTGIATLILEN
WP_018006568.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MATIIGAIASSHTPTIGF---ALDAGKQQD------PAWAPIFAAYAPVSEWLQ--QKKPDVLLVIYNDHVTSFFFDH-YSAFALGIGEKYVAADEGGGPR----NLPPAYGHVELARHVGASLVADE--FDMSFF-QDKPLDHGCFSPMSVMLPHD------G----------A--------WP--VKILPLQVG-VLQFPAPSARRCFKLGQAIRRAV-ESYPED-LKVAIVATGGLSHQVHGERAGF----------------------------------------------------------------------NNTAWDHEFLDLFERE--PQKLLDI---THAEFAKRGGFESAEVVMWMVMRGAMGD--------------------------V----------RCLHRDYYLP-SMTGIAVAVYEN
YP_001748899.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARIIGGLAVSHTPTIGF---AVDHDKQEE------AAWAPIFESFEPIRNWLQ--QRQPDVLFYIFNDHVTSFFFDH-YSAFILGVDEQYGVADEGGNPR----DLPPVGGHAALSRHIGQSLMADE--FDMSFF-RDKPLDHGFFSPMSALLPCD------E----------S--------WP--VQIVPLQVG-VLQLPIPTARRCYKLGQALRRAI-ESYPED-LKVAIVATGGVSHQVHGERCGF----------------------------------------------------------------------NNPEWDAQFLDLLVND--PQRLTEM---TLAEYAALGGMEGAEVITWLIMRGALSS------------------------N-V----------ERKHQSYYLP-SMTGIATLLLEN
YP_007876039.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARILGGIAVSHTPTIGF---AVDHHKQQE------TAWAPIFQSFEPLQRWLD--EKKPDALVYIFNDHVTAFFFDH-YSTFTLGIDNEYDVADEGGGPR----DLPPVKGDAALSRHIGASLMADE--FDMSFF-MDKKLDHGLFSPLSALLPWQ------Q----------E-TG-----WP--TSVIPLQIG-VLQFPVPSARRCYKLGQALRRAI-ESYPED-INVAIVATGGLSHQVHGERCGF----------------------------------------------------------------------NNPQWDAQFVDMLVND--PEKLAEM---TLGEYATLGGMEGSEVIMWLVMRGALSA------------------------N-V----------SEIWRDYYLP-SMTGIATLILEN
CAZ90549.1 ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MTAKWSKL-----------------MARIIGGIAVSHTPTIGF---AVDHNKQEE------SAWAPIFKSFEPMRRWLD--EKKPDVLVYIFNDHVTSFFFDH-YSAFSLGIDNEYGVADEGGGPR----HLPPVKGDAALSRHIGASLMADE--FDMSFF-MNKKLDHGLFSPLSALLPFE------A----------G--------WP--TKVIPLQVG-VLQFPIPSARRCYKLGQALRRAI-ESYPED-ISVALVATGGLSHQVHGERCGF----------------------------------------------------------------------NNTEWDAQFVDLIVND--PEKLAEM---TLAEYATLGGMEGSEVIMWLIMRGALSA------------------------N-V----------TETWRDYYLP-SMTGIATLILEN
YP_001238264.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARIIGGIGASHSPTIGF---ARDTNKQND------PAWKPIFDGFAVVRDWVR--KTDIDVLFMIYNDHVTSFFFDH-YSAFALGIDDSYVAADEGGGPR----NVPPARGHLGLSQHIAMAMVADE--FDLSFF-QGKPVDHGLLSPLSMMGDAS------D----------P--------WP--GTVVPLQVG-VLQLPIPSAKRMWKLGRTLRKAI-ESYPED-LKVAIFATGGLSHQVHGERAGF----------------------------------------------------------------------LNEDWDNEFLDLLEKE--PEGLTAM---RIADYAVKGGMEGAEVIMWLIMRGALSD------------------------K-V----------RLVHKQTYAP-SVTNIATLVFED
WP_021014691.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MANIIGGLAVSHTPTIGF---AVDHDKQKE------GAWERIFDGFGPMQQWLA--EKKPDALLYIFNDHVTSFFFDH-YSAFSLGIDHEYHVADEGGGPR----ALPAVKGDAALSRHIGTSLMSDE--FDMSFF-MDKPLDHGLFSPLSALMPFK------D----------G--------WP--TRVVPLQVG-VLQFPIPSAKRCYKLGQALRRAI-ESYPED-INVAIVATGGLSHQVHGERCGF----------------------------------------------------------------------NNVEWDAQFMELLVND--PQRLTEM---TIAEYAELSGVEGAEEIMWLVMRGALSA------------------------N-V----------VKKHQAYYLP-SMTGIATLILEN
WP_004841931.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARIIGGIGASHSPTIGF---AKDTGKHQD------PAWKPIFEGFDVIRNWVN--EKKIDVLFTIYNDHVTSFFFDH-YSAFTLGIDDLYVAADEGGGPR----AVAPAHGHLGLSQHIAKALVADE--FDMSFF-QGKAVDHGFLSPLSMLGDEQ------G----------P--------WS--GQVVPLQVG-VLQFPIPSAKRMWKMGKTLRKAI-ESYPED-LNVAIMATGGLSHQVHGERAGF----------------------------------------------------------------------LNEEWDAEFLDLLEKQ--PEKLANM---RIAEFAEKGGWEGAEVVMWLIMRGALSD------------------------N-V----------KLIHKQNYAP-SVTNIATLVFED
YP_005402439.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKIIGGLAVSHTPTIGF---AVDHNKQEE------SAWAPIFESFAPMQKWLD--EKKPDVLVYIFNDHVTSFFFDH-YSAFTLGIDEQYEVADEGGGPR----DLPAVKGHAALSQHIGASLMADE--FDMSFF-QDKPLDHGLFSPLSALLPHE------G----------G--------WP--TQIVPLQIG-VLQFPIPTARRCYKLGQALRRAI-ESFPED-LNVAIVATGGVSHQVHGERCGF----------------------------------------------------------------------NNPDWDEQFVDMIVND--PERLTEM---TLAEFATLGGMEGAEVIMWLVMRGALSA------------------------N-V----------KKLHQAYYLP-SMTGIATLILEN
YP_002800264.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARIIGGLAVSHTPTIGF---AVDNDKQHD------EAWAPIFKSFEPVSAWLR--EKRPDVLFYIFNDHVTSFFFNH-YAAFNLGVDERYEPADEGGGPR----ALPAVEGHAELARHIGASLMADE--FDMAFF-RDKPLDHGLFSPMSAILPPD------ARS--------G--------WP--VKIVPLQVG-VLQFPIPSAARCYKLGQALRRAI-ESYPED-LKVAIVSTGGLSHQVHGERCGF----------------------------------------------------------------------NDPQWDAQFVDLLVND--PVRLTEL---TVAEYAALGGVEGAEVIMWLIMRGALSA------------------------T-V----------KKVHQDYYLP-SMTGIATLILEN
CDM23687.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARIVGGIGASHSPTIGY---AKDTGKQDS------PAWKPIFEGFDRIRGWIK--DKEIDVLFMIYNDHVTSFFFDH-YSAFALGIDDLYVAADEGGGPR----EVAPARGHLGLSQHIALSLMADE--FDMSIF-QGKPVDHGVLSPLSMLGDER------G----------P--------WT--GQVVPLQVG-VLQFPIPSAKRMWKLGKTLRKAI-ESYPED-LNVAIMATGGLSHQVHGERAGF----------------------------------------------------------------------IDEAWDNEFLDLLEKT--PENLVRM---RIAEFAAKGGMEGAEVVMWLIMRGALSD------------------------Q-V----------RLVHRQTYAP-SVTNIATLILED
WP_007892815.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKIIGGLAVSHTPTIGF---AVDHNKQQE------GAWAPIFDGFAPMQRWLE--EKKPDVLLYVFNDHVTSFFFDH-YSAFVLGIDDDYAVADEGGGAR----DLPPVKGHAALSQHIGASLMADE--FDMSFF-QDKALDHGLFSPLSALAPWQ------G----------G--------WP--MQVVPLAVG-VLQFPIPTARRCYKLGQALKRAV-ESFPED-LKVAVVATGGVSHQVHGERCGF----------------------------------------------------------------------NNPEWDAQFIDLLVND--PERLTEI---TLAEYATLGGLEGAEVIMWLIMRGALSA------------------------N-V----------EKLHQDYYLP-SMTGIATLILEN
WP_019572895.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAQIIGAIATSHTPTIGF---AFDRDKQHD------PVWAPIFEAFKPVQQWIK--DRQPDVLFVIYNDHVTSFFFDH-YSAFALGVGERYEVADEGGGAR----DLPPVGGHSALARHVGQSLVADE--FDMSFF-QDKPLDHGCFSPLSMLCPHE------P----------A--------WP--VQIVPLQVG-VLQFPVPSARRCYKLGQALRRAI-ESYPED-LKVAVVATGGLSHQVHGERAGF----------------------------------------------------------------------NNPAWDQRFLDLIEQD--PERLAGM---TQAEFASLGGLEGAEVIMWLIMRGALSA------------------------H-V----------RKIHQSYYLP-SMTGIATAIYEN
YP_004847937.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKIIGGIACSHTPTIGF---AVDRNKQDD------PVWAPIFEAFKPVKEWLA--EKQPDVLFMIYNDHVTSFFFDH-YSAFTLGVDQRYPVADEGGGAR----DLPPVAGHAALAQHIGASLMAAE--FDMSFF-QDKALDHGCLSPLSMLNRSK------T----------A--------WD--TPIVPLAVG-VLQFPVPSAARCYKLGQALRDAI-ESYPED-LKVAIVATGGLSHQVHGARCGF----------------------------------------------------------------------NNTEWDLQFLELFEKD--PQALTRL---TLADYAELGGMEGAEIIMWLIMRGALSA------------------------Q-V----------KKIHQSYTLP-SMTGIATAVYEN
WP_007512588.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARIIGGVAVSHTPTIGF---AYDADKQDD------PAWAPIFTAFEPVRDWFS--QQRPDAIVYVFNDHVTSFFFDH-YSAFTLGIGDSYPVADEGGGPR----ALPAVPGNPRLAQHIATSLVTDE--FDMSFF-QDRPLDHGFFSPMSVLLEHA------DG---------T--------WP--TTVVPLQVG-VLQFPIPSAARCFKLGQALRRAV-ESYPED-ISVAVVATGGLSHQVHGERAGF----------------------------------------------------------------------NNTDWDRTFLDTITRD--PATLAAM---THAEYAELGGLEGSEVIMWLIMRGALSE------------------------N-V----------RQVSSSFYLP-SMTDIGTLVLEN
WP_007857761.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MATIIGGIAASHTPTIGF---AFDRDKRTD------PVWAPIFEAFAPVQDWIA--ERRPDVLLLIYNDHVTSFFFDH-YSAFSLGVGEEWSVADEGGGAR----DLPPIAGHPGLAAHIGQSLMADE--FDMSFF-QDKGLDHGCFSPLSVMCPHE------P----------A--------WP--VQLVPLQMG-VLQFPIPSARRCYKLGQALRRAI-ESYPED-LRVAIVATGGLSHQVHGERAGF----------------------------------------------------------------------NNPEWDARFLDLFERD--PEQLADM---THAEYAALGGFEGAEVIMWLVMRGALAS------------------------Q-V----------RCLHRSYYLP-SMTGIAAAIYEP
YP_003739931.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MATIIGGLAVSHTPTIGF---AVDHNKQQE------GAWAPIFDGFAPMQRWLE--EKKPDVLLYVFNDHVTSFFFDH-YSAFTLGIDEQYAVADEGGGPR----DLPPVQGHAALSQHIGASLMADE--FDMSFF-QDKPLDHGLFSPLSALAPCD------N----------G--------WP--MQVVPLAIG-VLQFPIPSARRCFKLGQALRRAV-ESFPED-LKVAVVATGGVSHQVHGERCGF----------------------------------------------------------------------NNPEWDAQFVDMIVND--PQRLTEI---TLAEYATLGGLEGSEVIMWLVMRGALSA------------------------N-V----------EKLHQAYYLP-SMTGIATLILEN
#;N-terminal LigA fusion versions
YP_004909224.1 ----------MAIDRSYRLVPGTTIFDAEQSARGYHLNQFCMSLMTAENRAAYLADERGYLDAWPLREEQRRALLDRDLNAAMREGGNIYFLAKWGATLGFSFQQMAGSMTGMTEQEYRDMMVAGGRSATAPASRI--------------------DHAVLEA--AHAADTPPAE---------------------------HAAVSAAVFTSHVPAIGA---AMDHGKTDE------PYWQPVFAGYEPSRRWAA--AHVPDVVVLVYNDHASAFDLSL-IPTFVLGTGAAYPTADEGYGPR----PVPGVEGDPELAAHLAHCLIQDD--FDLTLA-NEMPVDHGLTVPLSLMFGEV------E----------K--------WP--CKVIPLHVN-VVQYPVPSGARCFELGRALRRAV-ESYPRP-LDVQVWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INREWDNAFLDRLVTD--PAGLARV---PHLEYVEEAGSEGIELVMWLIARGALSD------VDDG------------G-T-V----------DVEHRFYHVPASNTAVGHLILTN
WP_020555234.1 MTRTDDRNPTMSLDKTYKLVPGTTIFDAEQSAKGYHLNQFCMSLMKSENRARFLADERGYLDEWPLREEQKQALLGRDLNAAIREGGNIYFLAKWGAALGLSFQQMAGSMTGMTEEQYRDMMVGGGRSVE--GNRL--------------------DHAVLEA--AHADPASPTE---------------------------HARITSAVFTSHVPAIGA---AWDHLKTDE------PYWQPVFEGYEFAKQWER--ENVPDVVFLVYNDHATAFDASI-IPTFVLGTGAAYPTADEGYGPR----PVPGIEGDPDLAAHIAHSLITDD--FDLTLV-NEMVVDHGLTVPLSLMFGNV------E----------K--------WP--CKVIPFHVN-VVQYPVPSGARCFRLGQSLRKAI-ESYDKP-LNVQVWGTGGMSHQLQGSRAGL----------------------------------------------------------------------INREWDNAFLDRLIEN--PAALAQV---PHLEYVQEAGSEGIELIMWLIARGAMSD------VDGS------------G-E-V----------EVKHRFYHVPASNTAVGHLILEN
WP_005052165.1 ----------MALDKPYKDIPGTTIFDAEQARKGYHLNQFSMSLMKPENRERYLADREAYLDEWPLTPVQRQAVLDLDLNTCIAEGGNIYFLSKIGATHGLSFQQMAGSMTGMSEAAYRDMMVGGGRRPE--GVRLKDL-----------------DGWTPPSN-EKSEVMRPDA---------------------------PAKFTSALFTSHVPAIGA---AMDLGKTEE------PYWKKVFDGYQWTRKWAK--ENTPDVIILVYNDHATAFDSNI-IPTFVLGTGAHYPVADEGYGPR----PVPDVKGYPELAAHIAQSVIQDD--FDLTLV-NEMVVDHGLTVPLSLVFGDV------E----------E--------WP--CRVIPLPVN-VVQYPVPSGRRCYELGKAIRRAL-DKWDGPELNVQIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INEEWDNAFLDHLIAD--PLGLTEW---SHMEYVDEAGSEGIELVDWLIARGAMDD------QFGG------------G-A-P----------EVNHRFYHVPASNTAVGHLVVTN
YP_006963494.1 ----------MTLDKPYKDVPGTTIFDADQARKGYNLNQFCMSLMKPENRERYLADRGAYLDEWPLNPVQRQAVLDIDLNTCIAEGGNIYFLAKIGATHGLSFQQMAGSMTGMSEAAYRDMMIGGGRRPE--GNRLKDL-----------------DGWTPPEPCEKAETVRQDA---------------------------PAQYTSALFTSHVPAIGA---AMDLGKTEE------PYWKKVFSGYEWTREWAK--ENLPDVVILVYNDHATAFDSSI-IPTFVLGTGAEYPVADEGYGPR----PVPDVKGYPELAAHIAQSVIQDD--FDLTLV-NEMVVDHGLTVPLSLVYGDV------E----------E--------WP--VRVIPLAVN-VVQYPVPSGRRCYELGRALRRAL-DKWDGEPLKVQIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INEEWDNAFLDHLIAD--PVGLTEW---QHMEYVDEAGSEGIELVDWLIARGAMDD------QFGG------------E-S-P----------EVNHRFYHVPASNTAVGHLVLTN
YP_994980.1 ----------MSLDKPYLDVPGTIIFDAEQSRKGYWLNQFCMSLMQADNRARFKADERAYLDRWALTEAQKQAVLARDLNQCLRLGGNIYFLAKIGATDGKSFQQMAGSMTGLSEEQYRDMMISGGRPAN--GLRVPGE-----------------NGATRTQPAPPAQPTGARPA--------------------------KARISAAVFSSHVPAIGA---AIDQGKTQQ------DYWKPLFAGYDLSRQWLR--EHRPDVILLVYNDHATAFSLEM-IPTFAIGTAAQFQPADEGWGPR----PVPPVIGHPELAAHIAQSVIQQD--FDLTIV-NKMDVDHGLTVPLSLMCGQP------L----------A--------WP--CPVIPFAVN-VVQYPVPSGRRCYQLGQAIRRAI-ESYDAD-LNVQIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INKEFDNAFLDQLITD--PEAAASI---PHIDYVREAGSEGIELVMWLIARGAMSD------VARGATPDAAADGATGR-P-P----------KVVHRFYHVPASNTAVGHLILEN
CCH74972.1 ----------MALDKEYRKVPGTTIFDSEQSAKGYHLNQFCMSLMKAENRERFLADEDAYMDEWPLTDAQKQALRDRDLNAAMREGGNIYFLAKFGATLGLSFQQMAGSMTGMTEQEYRDMMVGGGRSIA--GNRIADVAVPEVERTEAEIAAAQEQDPMLDAVRANAAADDSVG---------------------------NATITGAVFTSHVPAIGA---ALDLGKTEE------PYWKAVFDGYEFSKAWEQ--DNLPDVVFLVYNDHATAFDLSL-IPTFVLGTGAAYPAADEGYGPR----PVPGIEGDPDFAAHVAHSLIRDD--FDLTLV-NEMEVDHGLTVPMSLMFGQV------D----------T--------WP--VKVIPFHVN-VVQYPVPSGERCFKLGKALRKAI-ESYEKP-IKVQIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INREWDNAFLDRLIED--PEGLSHV---PHLEYVEEAGSEGIELVMWFIARGAMSD------VEGD------------G-E-I----------EVVHRFYHVPASNTAVGHLILNN
#;insert-containing versions
FINAL --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------HHHHH--------------------H------HHHHHHHHHHHHHHHHHH--H----EEEEE--------EE-----------EEEEE--------------------HHHHHHHHHHHHHH------EEHH-HH-------HHHHHHHH----------------------------------EEEEEEEE---------HHHHHHHHHHHHHHH-HH------EEEEEE-----------HHHH---------------HHHHHHHHH------H----------HHHHHHHHHH-HHHHHHHHHH----------HHHHHHHHHHHHH---HHHHHHH---HHHHHHHHH----HHHHHHHHHHHHHHH------------------------------------------------HHHEE-------
ALIGN -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------E----------------------------HHHHHHHHHHHHHHHHHH--H----EEEEE--------E-------EEE----------------------------HHHHHHHHHHHHH-----HHHHH-HHHHH-----HHHHHHH-----------------------------------EEEEEE---------HHHHHHHHHHHHHHHH-H-------EEEEE-----------------------------------HHHHH------HH---------HHHHHHHHHH-HHHHHHHHH--------------HHHHHHHHH-----HEEH------HHHHHHH-----HHHHHHHHHHHHHH-----------------------------------------EE-------EEE--------
HMM --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------HHHHHE-------------------H------HHHHHHHHHHHHHHHHHH--HH---EEEEE--HHHHHHHHHH-HHHEEEEEEEE-----------------------HHHHHHHHHHHHH-----HHHHH-HHHHHHHHHHHHHHHHHH--------------------------------EEEEEEEEE-E-------HHHHHHHHHHHHHHH-HH-------EEEEE--------------------------------HHHHHHH------HH---------HHHHHHHHHH-HHHHHHHHHH---------HHHHHHHHHHHHHH---HHHHHHH---HHHHHHHHH----HHHHHHHHHHHHHHH---------------------------------------EEEEEE---HEEEEEEEEE--
FREQ ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------HHE---------------EEE---E------EEH--H-HHHHHHHHHHH--H----EEEEE--------EE------------EEEE--------------------HHHHHHHHHHHHH-------EEEE-E--H-------HHHHHH-----------------------------------EEEEEE------------HHHHHHHHH-----HH------EEEEE-----------HHHHH---------------HHHHHHHHH------H----------HHHHHHHHHH-HHHHHHHHHHHH------------HHHHHHHHH---HHHHHHH---HHHHHHHHH-----HHHHHHHHHHHHHH--H------------------------------------------------E--------
PSSM --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------HHHHH--------------------H------HHHHHHHHHHHHHHHHHH--H----EEEEE----------------------------------------------HHHHHHHHHHHHHH-------EE------E----HHHHHHHH-----------------------------------EEEEEE-----------HHHHHHHHHHHHHH-HH------EEEEEE--------------------------------HHHHHHH------H----------HHHHHHHHHH-HHHHHHHH------------HHHHHHHHHHHH---------------HHHHHHH-----EEEHHHHHHHHHHH---------------------------------------EE------H-HHH---------
ETX64855.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MHAYLHCLSHSPL-------VGYVDPAQ------AVLDEVNGVIASARARIA--AFEPELVVLFAPDHYNGFFYDV-MPPFCLGVGATAIGDFGS--------AAGELPVPTDLAEACAHAVMKSG--IDLAVS-YNMQVDHGFAQPLEFLLGGL------D----------K------------VPVLPVFIN-GVATPLPGFQRTRMLGEAIGRFA-SSLN---KRVLFLGSGGLSHQPPVPELAK---------------ADAHMRDRL------LGSGK---QLPENERELRQQR-VISAAEKFVVDQ-NTLHPLNPVWDNRFMSLLEQGR-LQELDAV---SNEELSAMAGKSTHEVKTWVAAFAAISA--FG--------------------N------------WRSEGRYYRPIPEWIAGFGSLSA
YP_001748850.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MSAYLHCLSHTPLVGY----VDPPQ---------AVLAEVDEVIGAARARIA--AFDPELVVLFAPDHYNGFFYDV-MPAFCIGMGATAIGDFQS--------AAGPLDVPRELAEACAAAVLEAG--VDVAVS-YRMQVDHGFAQPLEFLLGGL------A----------E------------KPVIPVFIN-SVAVPLPSFARARLLGEAIGSFA-QGTG---KRVLFLGSGGLSHQPPVPELAH---------------VDARMADRL------MGSGR---DLPANEREARQQR-VISAAEGFVRDQ-HSLHPLNPAWDNHFLDLLEQQR-FGELDGM---GNAELSTLAGKSTHEVKTWVAAFAALAA--FG--------------------D------------YQARERYYRPIPEWIAGFGSLSA
YP_005022825.1 -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MSKAYLHCLSHTPLVGH----FDPPQ---------EVINEVNSVIADAKKRID--EFDPELVILFSPDHYNGFFYDV-MPSFCIGMAAHAIGDFGT--------LAGPLNVPQELAEGCAQYVLAKG--VDAAVS-YNMQVDHGFAQPLEFLLGSL------D----------R------------VPVIPVFIN-GVAPPMPGFQRARLLGEAIGEYA-KSLN---KRVLFLASGGLSHQPPVPELAT---------------ANEHIADRL------KGSGR---CLPEDERIARTQR-VINAAVEFTYDQ-NTLHPLNPEWDRAFMDDLANGQ-INKLDAM---NNQDLSDIAGKSTHEVKTWVAACAALSA--YG--------------------S------------YKTEGCYYREIPEWIAGFGSMSA
NP_929466.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MTVKLICTSHTPL-------MGFGSPPE------ATEKHVRQVFQQLAEQIK--DYDPQLIVIFAPDHFNGFFYDL-MPAFCVGVRANAVGDWDI--------GKGPLNVPENTAKDLISALYDSG--IDVAHS-WRMQVDHGFTQPLMLLCQNL------Q----------R------------YPTIPIFIN-CAAKPLPTCRRAVELGRAVGQFL-FTTD---QRVLLLGSGGLSHDPPIPQMGQ---------------VPPEVEEGL------I-AGR---NPTKEARQKRQIR-VIEVGKSLARGE-NIVAPLNPQWDDELLRIFCSGD-IRRLASL---TEGGIAIQGGKGGQEIRCWIAAFAALSV--YG--------------------E------------YKAQRHYYQPIKEWLAGMAMVSA
WP_020551946.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MSEIVLGIGASHSTLMNTHWDQTVHIERAE----------RFRDALGVARDRLA--AAAPDTVVLVGSNHFRGFWLDL-IPGFTIGVDECIAGGESGT-------PSGPQAVDVPLARHLAENLIEEGG-FDIAFS-ARLQIDHGQSHAIQYLLDGL-----------------D------------VPIVPIVVN-VFAPPLPPLARCDALGRAIRHAV-TAFPDD-RRVAVIGSGGLSHRLPWPDWRD---------------PH--GDDEVFIAKAWL-NGR---ENWKEYEARRREI-VRAGEA-----------SINPHFDNAFLRLLEAGQ-THRITEY---TTEQLEEAAGNGGQEIRTWLIAAAACGHA-------------------------------------PGQALAYEQLPEWLTGMAVAVI
WP_020501060.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MCALSHSPL-------IGFNHPAK------AVEKRVEMAFDQARSFIA--EFDPNLVVLFAPDHYNGFFYDM-MPQFCIGTHATALGDYNT--------PAGELSVAKSAR-TMAKDVLAAG--IDIAVS-ERMYVDHGFSQPLQILFDGL------D----------K------------VPVVPIFIN-SVATPLCPVGRIRQLGTAVGHAS-AHIAE--RRVLFLGSGGLSHDPPVPQLEN---------------ATEEVAARL------I-DGR---NPTPEERARRQSR-VIASGLELAAGT-SSMRPINPEWDRQFLDLISAGE-LQHVDAW---DNAWFAEQAGNSSHEVRTWIAAYAAMAA--RG--------------------N------------YVINYRFYEPVPEWVAGFAVTTA
WP_009476600.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MTTALVGLSHSPL-------IGKNDPDP------EVLARIDAAVDGARAFVR--DFDPDLVVLYAPDHYNGFFYKE-MPPFCLATGAHAVGDFGS--------QSGPLSVDTDAAQALARGVLDRG--IDLTVS-ARMIVDHGFVQPLEVLFGGI------D----------A------------VPVVPIFVN-GVATPLGPLHRIRALGTAIGEAA-AQLD---KRILFLGSGGLSHDPPVPVLDG---------------APPRVADAL------I-EGH---PPTPEQRAKGEER-VLQAGRDYAAGV-ATMIPINPGWDNLVLDTFETGA-LTDIDDW---TVEWMGAEGGGSAHEVRTWIAAYASLAA--AG--------------------P------------YEMTSRFYEPVPEWIAGFSVTTA
XP_004532522.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MHAYLHCLSHTPL-------VGYVDPEQ------AVLDEVNGVIADARARIA--AFDPELVVLYAPDHYNGFFYDV-MPPFCLGAGATSIGDFTS--------AAGELPVPKALAEACAHAVIDDG--IDLALS-YCMQVDHGFAQPLEFLLGGL------D----------T------------LPVLPVFIN-GVAAPLPGFRRTRMLGEAVGRFL-TTLD---KRVLILASGGLSHQPPVPELAK---------------ADAHMRDRL------LGSGK---HLPPDERELRQQR-VIGAAKQFVHDQ-NSLHPLNPIWDTRFMSLLEQGR-LDELDAV---SNEALSAMAGKSAHEIKTWMAAFATLSA--FG--------------------S------------WRCEGRYYRPIPEWIAGFGSLSA
WP_020418617.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MTSELALCCMSHTPLL-----GSGDPGE--------SVVQRVDGALRDARQFVE--AFDPDLVVIFGPDHYQGFRYEL-MPPFCVGLSATAIGDYNT--------SPGELDVPQALADDLVVHLLAAD--LDVAMS-EKMVVDHGIAQPLENLFGSS------A----------A------------KPVIPVFIN-SVAEPLGPLRRIRRLGAAVGEFV-RDLD---RKVLLVGSGGLSHDVPVPRLRQ---------------SPPEDVAYI------V-DKR---R-TPAEQEAREEA-VFQAGQAFARGE-SPLLPLNPDLDEQILRQFEKGD-LSWFDAM---SVEWLGKQGGSSIHEVRSWIAAHAALQT--AG--------------------P------------YRTESSFYQPVPEWIIGFAVTTA
A1TCX1.2 ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKSQMALCCMSHSPL-------LNLPGPAQ------ELLDDIEGAIAAAREFVA--AFDPDLVVTFSPDHYNGFFYRA-MPPFCVGTAAAGVGDYGT--------YQGPLDVPADLAIDCARAVLDSD--VDVAVS-AAMDVDHGTVQPLQKLFGDA------T----------A------------KPVIPVFVN-SVATPLGPMRRVRALGAAVGTHL-AGLG---KRVLVIGSGGLSHDPPVPTLAT---------------APPAALDRI------V-RGV---PMTTEQRQARQAA-VIEAAREFASGQ-GALAPLNPDWDRAFLDLLDNGR-LAEVDSW---DNRWIAEQAGNSAHEVRTWVAAFAALAA--QG--------------------K------------YETGNRYYRAAPELIAGFAIRTA
EWM11238.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MSEIVGLVALSHSPFATLM-PPSGSDDPGG----------TFLADVHRVRQAVS--RLRPSAVVVIGPDHFHANFYDA-MPPFVLGVEEAVGFGDFAT-------RSGPLPVASDLAWSLRDGLAAAG--FDLSLS-YSLTVDHGVVQSYDMVVGN-------------------------------VALVPLVVN-TAAPPLPSMSRCISLGTALGDVL-RAAPFP-GRVLLIASGGLSHWLPSNDPRD---------------PSVVGERRFSV----I-HGR---QDARAFAAAREPR-VRAMAG-------NPSAPVNAEWDRWFLKQLSAAD-LAPVVDL---GDVGLESQAGSGGHEIRTWLIGAAAVRR--------------------------------------PLVWTSYEPVPEWITGMGIGAT
WP_004648724.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MPIKLICVSHTPLLDF---ASPPP----------AIEASARATFQKLADQVK--AYDPTLIISFGPDHFNGFFYDL-MPAFCVGVRAQAAGDWNY--------GPAPLNVPEDQALGLIEHCLDHG--IDLSYS-YRMQADHGFTQPLDLLCEGQ------LD---------R------------YPVIPVFIN-GAAAPMPRIKRVIELGKVIGEYL-KTLD---ERILIIGSGGLSHDPPTPQIQT---------------APDEVQEFL------I-AGR---NPTPETREHRQSK-VIAVGQRLAKGDLSAALPLNPEWDKDLLQRFKNAD-FDYLAQM---TNDEIRRDGGRGGQEIRAWIAAFAALSA--CG--------------------E------------YDAEIHYYEPIQEWIAGMGMMTA
EWF44545.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MDAYLHCLSHTPL-------VGFVDPEQ------AVLDEVNRVIADARRRIA--EFDPELVVLFAPDHYNGFFYDV-MPPFCLGVGATAIGDFAS--------AAGDLPVPAELAEACAHAILNSG--IDLAVS-YNMQVDHGFAQPLEFLLGGL------D----------H------------VPVLPVFIN-GVAAPLPGFQRTRLLGEAMGRFL-NTLN---KRVLILGSGGLSHQPPVPELAK---------------ADAHLRDRL------LGGGK---QLPPDERERRQQR-VINAARRFTEDP-HSLHPLNPVWDNRFMSLLEQGR-LSELDAI---GNDELSAMAGKSTHEIKTWVAAFAALSA--FG--------------------R------------WRSEGRYYRPIPEWIAGFGSLSA
EIQ77612.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MHAYLHCLSHSPL-------VGYVDPAQ------TVLDEVNGVIASARARIT--AFDPELVVLFAPDHYNGFFYDV-MPPFCLGVGATAIGDFGS--------AAGELPVPTDLAEACAHAVMKSG--IDLAVS-YNMQVDHGFAQPLEFLLGGL------D----------K------------VPVLPVFIN-GVATPLPGFQRTRMLGEAIGRFA-SSLN---KRVLFLGSGGLSHQPPVPELAK---------------ADAHMRDRL------LGSGK---QLPENERELRQQR-VISAAEKFVADQ-NTLHPLNPVWDNRFMTLLEQGR-LQELDAV---SNEELSAMAGKSTHEVKTWVAAFAAISA--FG--------------------S------------WRSEGRYYRPIPEWIAGFGSLSA
WP_021015281.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MSAYLHCLSHTPL-------VGYVDPEP------AVLNAVDDVIAAARKRIA--EFNPELVILFAPDHYNGFFYDV-MPPFCMAMAATSIGDFDS--------EPGELPVPVDIAQACASALLHDG--IDMAVS-WCMQVDHGFAQPLSFLLGGL------D----------R------------CPVLPVFIN-CVAPPLPTFQRTRLMGETIGRFI-RNLN---KRVLILGSGGLSHQPPVPELAG---------------ADAHLRDRL------LGSGR---TLPPHERDLRQQR-VINAARQFVGNP-HSLHPLNPVWDNSFLNILDQGR-LAELDAM---NNDELSAIAGKSTHEIKTWVAAFAALSA--YG--------------------S------------YTTEARYYRPIPEWIAGFASISA
WP_017934588.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MSLALVTMSHSPL-------LEFNDPPA------EVKAEVEDAFATARSFVR--DYDPTLVVSFAPDHYNGFFYDL-MPPFCIGYEALGVGDYGT--------AEGPLTVPTELSERLAEWVADSD--LDIAIS-RKMEIDHGAIQPLEILFGGI------D----------T------------VPTIPVFVN-SVAKPFVRMSRVRRLGEAIGSFL-ATLQD--ERVLVIGSGGLSHDPPVPQWAS---------------ANEQQRALL------L-NGR---HPTAAARDARQQN-VINAGKAFAAGT-ATIQDLNPEWDRALMAKLASGD-LTSIDAM---TPGQMAADAGNSAHEVRTWVAAFAALSS--AG--------------------G---A--------YEVTSSYYRPIREYIAGFGVMTA
WP_009473126.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MPVALCTMSHSPL-------MGRNDPAQ------TVIDDVDAAFENARTFIA--DFAPDLIVIFAPDHYNGVYYDL-MPPFCIGAAAQSVGDYGT--------ESGPLNVDRDAAYTVAREVLASG--VDVAFS-ERMHVDHGFAQALQLLVGSI------T----------A------------VPTVPIFIN-SVAEPLGPVSRVRLLGEAVGRAA-ANLD---KRVLFVGSGGLSHDPPVPQFAT---------------APAEVKEKL------I-DGR---NPTEAERNAREQR-VIDAGRDFAAGV-ATIAPLNPHWDRHLLDVLASGE-IEQIDSW---TNEWFVEQAGHSSHEVRTWIAAYAAMSA--AG--------------------K------------YRVTSTFYREIPEWIAGFGISTA
BAB91220.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MSLSLVAMSHTPL-------LHRVEVDP------QVRAEVDGAFEAVRAFVA--EVDPELVITIGPDHYNGFFYDT-MPPFCLGLGAYGLGDYGT--------ASGALDVPADIAEDLARHVQGED--IDLTIS-RAMGVDHGAVQPLEVIFGQI------D----------T------------VPTIPVFVN-GVAAPFVPMRRIRALGESIGRWA-AGRP---ERILVIASGGLSHDPPVPQRAT---------------ATPAVSAAL------L-AGR---NPPPQARAAREQR-VADTAHAFAAGT-ATILDLNPEWDAQFLRVCREGE-VAAFDDY---DTDEMAATAGNSSHEVRSWVTAFSALSA--VG--------------------D------------YAVELEYYRKIREFIAGFGVMTA
YP_003220333.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MHAYLHCLSHSPL-------VGYVDPAQ------EVLDEVNGVIASARERIA--AFSPELVVLFAPDHYNGFFYDV-MPPFCLGVGATAIGDFGS--------AAGDLPVPVELAEACAHAVMKSG--IDLAVS-YCMQVDHGFAQPLEFLLGGL------D----------K------------VPVLPVFIN-GVATPLPGFQRTRMLGEAIGRFT-STLN---KRVLFLGSGGLSHQPPVPELAK---------------ADAHMRDRL------LGSGK---DLPASERELRQQR-VISAAEKFVEDQ-RTLHPLNPIWDNQFMTLLEQGR-IQELDAV---SNEELSAIAGKSTHEIKTWVAAFAAISA--FG--------------------N------------WRSEGRYYRPIPEWIAGFGSLSA
YP_005138991.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MPAALVAMSHSPL-------LLHNQPAQ------EVMDELNQQFDRIASFIR--EYAPDEIVVFWPDHFNGFFYEL-MPPFCVGFEAFGTGDYGS--------WDKRLNVSAT-AEPLAQAILNTE--VDIAIS-RNMEVDHGAVQPLELAFGSA------VD---------Q------------HPIIPIYVN-GVAWPFAPMKRVRAMGQAVGEYF-KNTD---KKVLFIASGGLSHDPPLPRWHE---------------ATDEQKAML------L-DRS---ARTAQTRAAREAR-VIEMGKKFARGE-APIMDINPQWDQEFMRVCASND-PKLFDAY---QAESMETTAGHSVHEVRTWVAAVSALHA-MNP--------------------N------------YSCELEYYRPIPEFIAGFGILIA
EXJ11820.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MKTMLHCMSHSPL-------VGFVDPSP------EILDEVNGVIANARKAVK--AFDPDLVVLFAPDHYNGFFYDL-MPSFCIGTEAYAIGDFGT--------LAGDLNVPQALAENLAASVLDSG--VDVAVS-YRMQLDHGFAQPLDELVGGL------D----------C------------KPVIPIFIN-SVAVPLPSFQRARLLGEAVGRYL-KTLD---KKVLILGSGGLSHQPPVPELAT---------------ANAHMVDRM------KGSGR---YLPDDEREARTQR-VIAAARRFVEDQ-STLHPLHPEWDQSFMTLLSEGR-MAELDAM---KNDELSAIAGKSTHEVKAWVSAFAALSV--MG--------------------H------------FNTTDRYYRPIPEWIAGFGSLTA
YP_007873101.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MNAYLHCLSHTPL-------VGYVDPVQ------AVLDEVNGTIADARARIA--AFAPELVVLFAPDHYNGFFYDV-MPPFCLGIGATSIGDFSS--------ASGVLPVPTALAEACAHAVMKEG--IDLAVS-YCMQVDHGFAQPLEFLLGGL------D----------T------------LPVLPVFIN-GVASPLPGFQRTRMLGEAVGRFL-TTLN---KRVLILGSGGLSHQPPVPELAK---------------ADAHMRDRL------LGSGK---QLPPVERELRQQR-VISAAKQFIEDQ-NSLYPLNPVWDNRFMSLLEQGR-LMELDAV---SNEELSAMAGKSTHEIKTWVAAFAALSA--FG--------------------S------------WRCEGRYYRPIPEWIAGFGSLSA
YP_007340155.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MNAYLHCLSHTPL-------VGYVDPAQ------PVLDEVDGVIAAARDRIA--AFDPELVVLFAPDHYNGFFYDV-MPPFCLGVGATAIGDFSS--------AAGELPVPTDIAEACAHYTMKNG--IDLAVS-YCMQVDHGFAQPLEFLLGGL------D----------S------------RPVLPIFIN-GVATPLPGFQRTRMMGEVIGRFL-TTLN---KRVLILGSGGLSHQPPVPELAK---------------VDAHMRDRL------LGSGK---HLPPDERELRQRR-VIEAAEKFIEDQ-KSLHPLNPVWDNQFMTLLEQKR-LGELDAV---SNEELSAIAGKSTHEIKTWVAAFAALSA--FG--------------------D------------YRTEGRYYRPIPEWIAGFGSLSA
YP_294497.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MPIQLECLSHTPL-------HGYVDPAP------EVVAEVERVQAAARDRVR--AFDPELVVVFAPDHFNGFFYDV-MPPFCIGAAATAIGDFKS--------LAGKLPVPADLALSLAESVMAAD--IDVALS-HRMQVDHGCADALAALTGSL------H----------R------------YPVIPVFIN-SVAPPMATLRRARLLGDAVGRFL-SRAG---KRVLVVGSGGISHEPPVPELAG---------------ASEEVAERL------I-AGR---NPSPESRAARQAR-TVAAAKSFVAGD-SHLHPLNPEWDRAFLSLLASGE-LTAVDGM---TNDAITRDGGKSAHEIRTWVAAFGALAA--YG--------------------P------------YRASLDFYRAIPEWIAGFATMHA
EMP15107.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MTQALLCMSHSPL-------LEHADPPA------EVVDAVQASFEQARTFVR--DFDPELVVNFGPDHYNGFFYDL-MPPFCVGYRAHGTGDYDS--------FAGDLDVPEQLAEELAQFVIDRE--IDLAIS-RRMEVDHGAVQPMEILHGNA------A----------A------------RPVLPIFVN-SVARPFVPVSRVRKFGQAVGEFF-AGQD---KRVLFLGSGGLSHDPPVPQFAT---------------ANDAQREFL------T-AGR---HPSAEFRAQRQAN-TIETARKFAAGE-ADIMDLNPDWDRAFLKVCSSGK-VEGFDAY---TADDMDATAGHSSHEVRTWVAAYSALSA--CG--------------------E------------YDVTYEFYRPIREYIAGFAVTTA
YP_004491427.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MPVALVATSHSPL-------IGLNDPTT------EIRDEVRGVLDDARAFVR--DFDPELVVMFAPDHYNGFFYDM-MPPFCIGASAHSVGDYGL--------PTGDLSVDKAAAYDIGASVLAQG--VDLAIS-EDMQVDHGFVQPLLFLFDTL------Q----------S------------VPIVPIFIN-CVASPLGPARRSMDLGSAVGAAL-ADDD---RRILLVGSGGLSHDPPVPRMED---------------AAPEVIERL------LLRGR---NPSTEQRATREEK-TVKAARAYAAGE-AGYRELNPEWDKLVLDALSSGD-FARIVDH---DNDWFVREGGHSSHEIRTWIAAYAALSG--QG--------------------P------------YQVQSRYYRPIKEWFAGFSTTIA
YP_001415840.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MTIKLKCLSHTPL-------RGLNDPAP------EVIAEVDAVLARARADVE--AFDPELIVIFAPDHYNGLFYDL-MPPFVIATAAKSVGDYMT--------LPGPLSVERDLALELARFILDHD--VDISLS-HRLQVDHGCTQTLEELTGSL------T----------R------------YPVIPIIIN-SVAPPFAPYRRIRRLGEVVGQFI-ATLD---KRVLVLGTGGLSHEPPVPLLEG---------------APEAIGEFL------I-CGR---NPTPEARAARQER-TIAAGKIYGTEL-SAQTPLNAEWDQAFIDLLLDAR-LDAVDDF---SIEEISKEAGRSTHEVRTWVAAFAALAA-ARG--------------------G------------YSAHRDYYRPINEWIAGYGVMSA
YP_006319605.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MSAYVHCLSHTPLVGY----VDPAP---------EVLAEVDGVIAAARARIA--AFDPELVVLFAPDHYNGFFYDT-MPPFCLGMACHAIGDFHS--------LAGDIPVPAQLAEACASAVMDDG--IDLAVS-YCMQVDHGFAQPLEFLLGGL------D----------T------------RPVLPVFIN-GVAVPLPGFRRARLLGEAIGKFV-RQLD---KRVLILASGGISHQPPVPELVS---------------ANAHMRNRL------LGSGK---HLPAEERQLRQAR-TISAARGFVEDQ-SSLHPLNPEWDNQFITLLEQGR-LAELDGL---SNAELSAIAGKSAHEIKTWVAAFAALSA--WG--------------------P------------WQSEARYYRPIPEWIAGFGSLSA
YP_284572.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAALLQCISHSPM-------KGYVDPSP------AIVSDVEVAIARMRKELV--DFDPEVIFLFAPDHYNGFFLDV-MPQFCVGIAATSVGDYRT--------TPGPINVPREIARSCAEHLISND--IDVAIS-YRMQVDHGMVQPLEELMGGL------N----------A------------YPVVPLFVN-GVAPPLISIRRARLFGAAVGEYA-KKLN---KRCLFIGSGGLSHNPPVPQIDT---------------ATEEFAEFL------I-AGR---NPSPERRAARQQR-TKDAAIRFAAGD-SQLHPINSVWDEAFMADLVNQD-WGALDAY---RNSEITEQAGISTHEAKSWVAAHAAMNAATSG--------------------G------------YMAEVRYYKAIPEWIVGYGAMAG
WP_018423686.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MATKQRSRPMPSPLSPSLQSPEPDMPMLLECLSHTPL-------HGYYDPAP------EVVAEVERVHAAARARVV--EFDPELVVVFAPDHYNGFFYDV-MPPFCIGASASAIGDFKS--------LAGPLDVPADTAFDLAEAVLASD--VDVAVS-YRMQVDHGCAQALEILTGSL------D----------R------------YPVVPVFIN-SVAAPMASCRRARLLGDALGRAL-ARSK---QRVLVIGSGGISHEPPVPELAG---------------ASEEVAERL------I-AGR---NPSAESRAAREAR-TIAAARAFAAGD-SRLHPLNPEWDRAFLKLLEEGE-LTALDGF---TNRAITREAGKSAHEIRTWIAAFGALNA--SG--------------------P------------YRASLDYYRPIPEWIAGFGAMHA
YP_002798695.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MTIKLKCLSHTPL-------RGLNDPGA------DVVAEVDAVLARSRAEVE--AFDPELIVIFAPDHYNGLFYDL-MPPFVIATAAESVADYGT--------LPGPLSIPRDLALDLTRHILDSG--LDIALS-HRLQVDHGCTQTLEELTGSL------T----------R------------YPVIPIIIN-SVAPPFAPYRRIRKLGEAVGRFV-ASLG---KRVLILGTGGLSHEPPVPLLSG---------------AAEEIAEFL------I-AGR---NPTPEARAARQAR-TIAAGKIYGTAE-SPLTPLNTDWDLAFIDLLVQGR-LAEIDDF---VVEEISTTAGRSTHEIRTWVAAFAALAA--GG--------------------A------------YRARQDYYRPINEWIAGYGVVSA
WP_017934975.1 --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MGRDVTAE-------FGHTFRAGIDEARRRVT--EFAPDLVVFFGSDHRRA-FVDS-VPAIAVMLNADGLGDLGS--------PEGSYDVPTQTAEHLVEALLGHE--FDVTAV-RRVALDHGFGQTYSHLIGDL------P--------------------T--VPVIPIYLN-CATPPLGNPGRAYALGRRVGEEL-ASLG---LKVLYVGSGGLSHSPPSLEVPA---------------AGMSDEERL--------------------------A-MNEAGRAAAKDK------INPAWDHAFLRQLTE-D-PKSLAGM---TAEDIAP-AGVGANEVRTWIAVAAAAD--------------------------------------TAMEVVAYEPVPEWITGMGVVTT
WP_009472384.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MFDFVPRTDSVPRRRVRFEEGVLSEVKRATANRMVVCASHSPGMER---DVDRV-----------FGTTFRTGLARASSIVR--EFDPDYIVLFGGDHRRA-FRHV-VPTFGVALSAGIMAEAGH--------SAGALNVPQGTARGLAEHLLDSG--IDISVC-RDVQLDHAFAQPLRDLTGSV------D----------A------------YPVIPLPIN-CATAPLPKAERVLAFGDAVGRYL-SGTG---DRVLVIGTGGLSHSPPSLEVDT---------------YDISDEERA--------------------------R-IIAEGSAAARKK------IKPAWDKAFLHASATWD-REALARL---TDSAHAD-AGAGANEVRTWLAAGAAGGG-------------------------------------VPLEPLIYEPVEEWITGMAVAVS
YP_008925910.1 --------------------------------------------------------------------------------------------------------------------------------------------------------------------------MSPEQ---------------------------NTPIVAAFAMTHTPGLGG---QTDKPPAD--------QMQRMMDGFATVRRQIS--AARPNVIVAFVNDHFDMYTLHA-MPGMAIALGDTHWGPTLATEAWLGM-PRAPIPGHPAVARAIYQSVVDDG--FELFRS-ESAELVHNVLMPRKYLWPDA------D-----------------------IPVVPIFIN-CFAPPLPTWRRAHALGAAVRKAL---AGRG-ERIALMASGGLSHWPPITVDEE-------------HPGDPLMERVL---RWQI-QGM-A-AFAQDPDLPLA---ILQREAEMAASG-RNL--VNVGWDRQVLRWLADGD-SAALLAL---RHAQVREDAGPGGAEMLMWAALMGAMRD-------------------------------------APADIVMYEAVQEWMGGVGLLSY
WP_004649929.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MPVKLICASHSPLMEF---ASPQRA---------EQETNVRAAFEKMAAEVK--AFDPTLIITFGPDHFNGFFYDL-MPSFCVGIRATAAGDWNYGA------ENNKINVPEETALHLVRRVLDEG--VDVAYS-YRMQADHGVTQPLHFLCDGQ------LD---------R------------YPTIPVFIN-GAAAPMPTTKRTVALGRAIGQFIKSLNLEN-ERVLILGTGGLSHDPPTPQMGS---------------VPPEVEEFL------I-CGR---NPSPEAREIRQSK-IIAVGQKLAAGNTSVAVPLNAAWDIALLETFKNAD-FAAIEAM---TEAEIRRDGGRGGQEVRSWIAAFAALSE--LG--------------------E------------YHMTTQVYEAISEWIAGFGIVSA
WP_021473268.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MSLALAALSHAPS-------FGNVDPGG------TIFAEINEALAEVRSFVE--DFAPDVTVIFGPDHFNGVLYSM-MPPFAIGAQAVGVGDYGT--------GEGPLPVDSETARELHALILAQG--IDIARS-ERLEVDHGVMQPLEFLYGSG------F----------T------------NPFVPVFVN-AIGKPLTPMARIRLMGEALGRAA-QQLD---KRVLLVASGGLSHNPPIPEYDG---------------SPEPVQQRL--------VSY---SPSKEDRAAREGK-IIEGIQAIADGL-RSSAPLNEEWDQKLMKVFRSGA-LTDVDGW---DNDQFIAEGGSAAHEMRSWIAAYSALST--AG--------------------D------------YSMVVDRYWPVKTWGAGFGITAA
YP_004673996.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKVVTALSMSHAPG------VLGWPDAPSQ-----EMKDSVAAAHAECARRLQ--EAKPDVIIAFLDDHFENHFRNL-MPTFAVGIAQTHSGPADYMMEALKFDKKAVIDGQPELGEAMLRGLVGLG--FDVARM-GEIEYGNNLLVPLKFLTPNF-----------------D------------VPVLPLYIN-VFSPPLPTMNRAYDFGVAVRKIV-DGLPSD-LRVAFLATGGLSHWPPVWTEGA-----------------PEDDEFLMRMKRYQTEGRQVALEDPSLYSDLASY-EIEMASKMQWPLRIQHPLVNAHWDREIIEAFAKGD-AEKLRGM---TYEEVEEGGGHGGHEILNWVAVMGAMGG-------------------------------------APAHIVGYEPVMEWICGMGYIAY
AHF75320.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKIVSAISMSHVPG------ALGWADAPSA-----QQRERLAMIHAKLKRCID--ETKPNLIIAFLDDHFENNFRNL-MPTLGVPVSDANIGPAEYMMKALKFDKQHSIASNAEIAQMLLEKLVHGG--FDATRM-GAIEYGNNLMMPLFFINPE---------F--------T------------IPVVPVYIN-VFSPPLMPYSRAYDLGLKVREII-DSLPDD-YRVHFLATGGLSHWPPVWVEGA-----------------PENDELLQRMKVYQTVGKSALIDDPTLYSDFAQY-EIDMMSRMEWPLGHSHPLVNEEWDREMLERFEAGD-IDYMRAL---TYEEVEERGGHGGHEALNWVALMGAMKG-------------------------------------ARPDYVAYESVPEWITGMSYLTY
WP_018240214.1 -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MSHAPG------VLGWADAPSE-----AVKKSIHEAHQECARRLE--AARPDLIIAFLDDHFENHFRNM-MPAFAVGISASHSGPADYMMEALKFDEKVVIESNVEHAETLLRGLIKRN--FDAARM-GEIEYGNNLLVPWKLIRPQY-----------------D------------IPVIPIYTN-VFSPPLPSMARAYDMGAAVRDIVERELPAG-LRVAFLATGGLSHWPPVWTEGA-----------------PEDDQFLQRMKRYQSEGKHVAEEDPTLYSDLAAY-EIEMADKMQWPLRHQHPLVNAAWDREIIEAFGKGD-IEYLRSC---TYESVEEGGGHGGHEILNWMAVMGAMRG-------------------------------------AKADVIGYEPVVEWICGMGYIAY
ETS87107.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MGRIVAGVGMSHAPG------AIGFPETAQ-----PDARERTEKASKALGKTLS--DAKPDVIFAFLDDHFENFYRNH-MPTIAVSVADFHEGPADQWMEPLRIKTKTRFPGSPETAEHLITSLVGQG--FDVSRT-GPVEYGNNLLMPWILMEADL------P--------S-N------------VAIVPIFLN-VFTPPLMKYSRAYALGEACRVAA-ESLPGD-MRVAFLCTGGLSHWPPYWSPTQ--------------AGDPPEDKFLALMKEYQTVGKSVLERVPDLFVQFDDY-EVEMAKKNEYPLNSKHPLVNAEWDQLFMDKICGGD-TTWLKGL---TYEEVEEEAGHGGHEVLNWVALSGAMSG-------------------------------------KKAKLVLYEAVIEWICGMSYVDW
EXJ81538.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MGKVVAAVGLSHAPG------ALAFPETAQ-----PDVRQRTEDATRSLGISLE--SAQPDVIVAFLDDHFENFFRNL-CPSVIMGVADEHVGPADQWMETLRIDKKTIFPGAPILAEKLLDSLVEQG--YDVARA-GPCEYGNNLLMPWKLMGVEQ------SL------A--G------------VPIIPVFIN-VFTPPLISYKRAYNLGEAVRHGIETAWPED-TKVAFLCTGGLSHWPPYWNPIQ--------------GGDPPTDPFLKRIKRYQTEGKSYLKQDPRLFVDFDDY-EVEMAKKNEYPLNSKHPLVNWDWDRMFMQKYSAGD-IEWMKKL---TYEEVEEEAGHGGHEVLNWVALLGAMKG-------------------------------------APSKMLLYEPVVEWICGMVYQDF
EMR66251.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MGKIVAGIGMSHAPG------AIGFPETAK-----ADTRARTEEASRALGRTLA--AAKPDVIFAFLDDHFENFYRNH-MPTIAVSVAESHVGPADQWMEPLHIDSKTHFPGSPETAELLIHSLVGQG--FDVSRT-GSVEYGNNLLMPWILMEADL------P--------P-S------------TAIVPIFLN-VFTPPLMQYSRAYALGEACRVAA-EKLPGD-VRVAFLCTGGLSHWPPYWSPTQ--------------AGDPPQDEFLKLMKEYQTVGKSVLEKVPDLFVQFDDY-EVEMAKKNEYPLNSKHPLVNAEWDQKFMDKLCGGD-TEWLKTL---TYEEVEEEAGHGGHEVLNWVALSGAMGG-------------------------------------KKAKLLLYEAVLEWICGMTYVDF
EPE09323.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MGKIVAAVGLSHAPG------AIGFPETAK-----PDARKRTEDATRALGKSLT--DAKPDVIFAFLDDHFENFYRNH-MPTIAIPVADFNEGPADQWMEPLRIKEKTQFPGNPVVAEHLINSLVDQG--FDVSRT-GPIEYGNNLLMPWVLMEADL------P--------A-H------------TAVVPIFIN-VFTPPLMKYSRAYALGEACRVAA-EALPES-TRVAFMCTGGLSHWPPYWSPTQ--------------AGDPPEDDFLKLMKEYQTVGKSVLKKYPDLFVKFDDY-EIEMAAKNEYPLNSKHPLVNAEWDLEFATKMAEGD-TEWLRAL---TYDEVEEKAGHGGHEVLNWVALSGAMKG-------------------------------------SKAKLLLYEPVIEWICGMTYLDY
XP_002145661.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MGKIVAAIGLSHAPG------AIGFPETAQ-----PDARARTEEATLKLGETLT--RAKPNVIFAFLDDHFENFFRTN-MPTIAIGVAETHSGPADQLMEALRVPKKHYFPGNPKVAEQLLTALVHDS--FDCSRT-AEAEFGQNVLMPWVLMKADL------P----------D------------VSVIPIYLN-VFTPPLMKYSRAYALGQAVRKAI-TDLPDD-CRVALMCTGGLSHWPPYWNPNQ--------------AGELPTDPFLQKMKEYQTYGHPVLKKYPNLFVELDEY-EIEMAKKNEYPLNSKHPLINAEWDKKFLKHYCNGD-SEWLKNL---TYEEVEEEAGHGGHEVLNYVAVAGAMDG-------------------------------------KKAKLLLYEPVLEWICGMAYVDY
EME79630.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MGKIVAAVALSHAPG------ALGFPETAK-----PDARARTEAAATQLGQSLS--RAQPDVIIAFLDDHFENFYRNH-MPTIAVGVAEHHVGPADQWMEALRLSAKTYFPGAPDVAEHVLKSLVEQG--FDVSRT-GSTEYGNNVLMPWVLMKADL------P----------D------------VAIIPVYLN-VFTPPLMRYSRAYALGEACRVAA-ESLPGD-TRVAFMATGGLSHWPPYWSPYQ--------------NGDPPQDEFLKLMKEYQTVGKSVLKRVPDLFVQFDAY-EVEMAAKNEYPLNSRHPLVNFEWDRKFLDKLCSGD-AQWLKEL---TYEEVEEEAGHGGHEVLNWVAMSGAMGG-------------------------------------KACSLVLYEPVIEWICGMAYVDY
EFX02438.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MGKIVAAVGLSHAPG------AIGFPETAK-----PDARKRTEEATLALGRTLT--AAKPDVIFAFLDDHFENFYRNH-MPTIAIAVADYNEGPADQWMEPLHINKKTQFPGNPAVAEHLIHSLVGQG--FDVSRT-GPVEYGNNLLMPWVLMECDL------P----------N------------VAVVPIFIN-VFTPPLMRYSRAYALGEACRVAA-ESLPGD-TRVAFMCTGGLSHWPPYWSPYQ--------------AGDPPKDDFLKLMKEYQTVGKEVLKRVPDLFVQFDDY-EIEMAAKNEYPLNSKHPLVNAEWDRKFINKIADGD-AAWLKAL---TYEEVEEEAGHGGHEVLNWVAMSGAMGG-------------------------------------GKANLLLYEPVIEWICGMTYVDY
EOO02204.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MGKIVAAVGLSHAPG------AIGFPETAK-----PDARERTEKATLELGKTLT--EAKPDVIFAFLDDHFENFYRNH-MPTIAVSIADHHVGPADQWMEPLHIKEKTYFPGNPQVAEHLIKSLVEQG--FDVSRT-GSIEYGNNLLMPWVLMKADL------P----------N------------VSIVPIFLN-VFTPPLMKYSRAYALGEACRVAA-ESLPGD-TRVAFMCTGGLSHWPPYWNPYQ--------------AGDPPEDDFLKLMKEYQTVGKEVLKRVPDLFVQFDEY-EIIMAEKNEYPLNSKHPLVNAEWDQKFMDHFCGGD-SKWLKEL---TYEEVEEEAGHGGHEVLNWVALSGAMGG-------------------------------------SKADLVLYEPVIEWICGMTYVQF
NP_885852.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKIVAGIGMSHAPG------ALGWQDAPSA-----SVRRRLLQAADRLGRSLD--AARPDVIIAFLDDHFENHFRSL-MPTVGIGVADSHPGPATQWLEALRLTRQERFGGAPEIAERLLRSLVADG--YDVARM-GEIEYGNNLMVPWKLMAPRS-----------------A------------PAIIPVFTN-VFSPPVMPYRRAYAFGAALRNAA-EALDAD-LRVAFMATGGMSHWPPFWNDSS-----------------PEADAFLARMKAFQTHGKSVLEKDPHLLRDLAAY-EIEMAERNQWPLNSPHPLVNEAWDRQMLDALARGD-VEFLCGL---QYEDVKRDGGHRGQEIINWIELMGAMKG-------------------------------------APATLLEYEAVTEWICGMAYMDY
YP_004330345.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MSTVIGCVALSHSPFWNIA-PAPTRDDPGG----------RFADAVARLQEAIA--ALAPDAVVVFGPDHARNLFYDC-MPPFCIGVERVTGTGDYGT-------PRGDLPVARRLARDVFDGVTARG--FDPAIS-LDLGVDHGITQVYAKLLPG-------L----------D------------VPLVPVVVN-SGCPPLPGFARCADLGRAVGAAI-TASVGS-ERVLVVGSGGMSHWPASISAED-------------PAVTTDWRDFL------I-HGR---SRVAQLEPVRRRR-AEELAA------NAATGRVNPVWDRDVLRRV-AVD-PDELARL---RDADVECAAGPGALELRTWAAAAAAWAG--------------------------------------PLAWTHYEPVGAWITGMGIASS
WP_007520494.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MPLALCCMSHSPL-------LDITEQRP------ELETDVRAALSAARAFAE--DFAPDIVVAFVPDHFNGFFYRL-MPPFCLGLAATTVGDYAS--------LAGTLHVPTGLAWACAQAVLADG--VDLSIS-HRMELDHSTAQPLRELFGGL------D----------T------------RPVIPVFVN-SAAAPLGPLSRTRQLGAAIGRFF-AGRD---ERVLLVGSGGLSHDPPMPTLDS--------------APPAVAERLV--------SGR---PLTPEEAERKHAG-AVAEGLRLADGS-SERRPLSPEWDTEFLSLVTSGA-FTELDGW---SNDEVGRHGGG-AHEIRTWIAAYSALDA--VG--------------------P------------YEVTYRYYRPIPEYIAGFAVTTA
WP_021471208.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKIVGYIAMSHSPFWDG---SFDVEGPGS----------AFAAGAGKMKETVE--ALNPDLVVIFGPDHFRNFFFDL-MPAYCIGTGEIESFGDYGG-------YQGPLPFRNGAGLEIIEAVREAG--FDPAFS-LRMGVDHGISQPYEVLVPDM-----------------N------------IPVVPVMVD-CSAPPRPTLRRSYSFGKAVGDAI-RAMDDD-LKVLILASGGLSHWVRPMSPYDE------------ATDHETREFLI--------DGR---DQVVEYNKAREENLAQRIAN-------HHEGKINEEWDRWFLDRLAGGP-LEDLLSI---DPDQMEEVAGNGAHEVASWIAGLGAWGG--------------------------------------DVATVAYEPVPRWVTGMGLAAG
WP_007509947.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MPLALCCMSHSPL-------LDITTQRP------ELEADVAGALGAARDFAA--AVDPDVVVIFVPDHFNGFFYRQ-LPPFCLGVAARAIGDYSS--------LAGDLAVPTGLARELAGAVLDAG--VDLSIS-HRMEVDHSTAQPLRELFGAL------D----------A------------RPVIPVFIN-AAAPPLGPLSRSRALGTAIGRFF-AARD---ERVLFVGSGGISHDPPVPALDT--------------APAPVAERLV--------SGR---PLTAEEAERKHIG-AAAEGERLAAGT-SDRLPLTPDWDEAFLDLLGAGK-LTELDGW---SNNEVGAHGGG-AHEIRTWIAAYAALAV--AG--------------------P------------YEVGYRYYRAIPEYIAGFAVTTA
WP_007086582.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAEIIAGVAMSHSPMIMT--NEAGAGEKGQ----------RFLQTAAGMQKWLE--NVGADVIVLISDDHFNSYFYDH-MPSFTIGIGECEGWGDWQL-------PKYNVPVQQELAKHILHTSLENN--VDFAFT-LKMKIDHGHTQGIYFLNPDL-----------------K------------IPVVPIAVN-TSAPPLPTMDRCFQLGEIVRKAI-ESWDQD-LKVAIVASGGLSHWVPIPKIE---------------SEKPEDQFLI---NVLK-NGRQEIDQLDEYLKLRETN----VTR-------IKSGPVNEQIDREFLRLVTEKD-FTTLRNW---SAAYIEEHLGNGGQEIHNWLVLLGILKNF-------------------------------------DASVACYEPIPEWVTGMAIVQF
YP_008736064.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MSEIVGFVGMSHSPFATLL-PPGSPAEPGG----------AFLADAARVAAAVA--ALAPDAVVVIGPDHFHANFYDQ-MPPFVLGVEEAVGFGDFGS-------TAGPLPVAGKLAWSLHDKLSSAG--FDIALS-YALTVDHGVVQSYEMATGRT-----------------D------------IPLVPLVVN-TAAPPLPHLERCVALGTALGDAL-RAADDP-SRVLVVASGGLSHWLPSNDPRD------------PSVVGEKRTNLI--------HGR---RDTRAFAAAREPK--VRAMGGNPGAR------VNAVFDRWFLQQLRGTD-LEPVTSL---GHERLEEQAGSGGHEIRTWLIGHAAVRK--------------------------------------PLIWDSYEPVPEWITGMGIGTT
#;LigA association in gene neighorhood/standalone versions
YP_934041.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKITASVYTSHVPAIGA---AIDLKKTGE------AYWQPLFAGYEYSKQWMK--ENTPDVIFLVYNDHATAFSLDF-IPTFAIGTAAEFTPADEGWGPR----PVPKVIGHPELASHIAQSVIQQD--FDLTIV-NKMDVDHGLTVPLSLMCGEP------Q----------A--------WP--CPVIPFAVN-VVQYPVPSGRRCFQLGQAIRKAV-ESYDDD-LKVQIWGTGGMSHQLQGARAGL----------------------------------------------------------------------INAEWDNRFLDRLIAD--PADLAQM---PHIDYVREAGSEGIELVMWLIARGAMSD------VAGG------------P-T-P----------TVKHRFFHVPASNTAVGHLILEN
WP_000101037.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARIIGGIGTSHVPTIGV---AYDKGKQED------PSWKPMFDGYKPIAQWLE--KEKPDAMVMFYNDHCSSFFFDF-YPTFALGISEAFPIADEGAGLR----NLPPVRGNIELQAHIAESLVNDE--FDLTIF-HDKPLDHGCLSPLPLIWPHE------P----------D--------WP--GVIVPIEIN-VLQFPLPTARRCYRLGQAIRRAI-ESYPED-LKVVVVGTGGLSHQVHGERVGY----------------------------------------------------------------------NNTEWDHEFLDLLLND--PEKLTDL---KHKDFIERGGAESVEQIMWLAMRGALGD------------------------S-I----------KQTHLNYYLA-TTTAMTAVLYEN
BAO50823.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MGAIVGGYATSHTMFP-----SVGVE----------SQAATVVAGFEEIGSRIR--EAGADVVLLVSSEHGPTLPPSGPQPAFVVGTGESI-RTFGEM-GV----PKTSFSGHPDFARGFVRHASTAG--FDLATV-ERFQADHGTAIPVLKMFPDL-----------------D------------IPIVPMIVNSLVEEATATAARCHQLGKVLADYA-ASRP---ERVAVVGCGGLSHWPGTPDMGR----------------------------------------------------------------------INEEFDRDFLTLLENGG-GGEAATW---STDYIREHAGNGGLEIRNWILVSGAVGD-------------------------------------RPGRSLYYEPIPQWVTGMGAFEF
WP_018423369.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARIIGGIGTSHVPTIGL---AYDKGKQNE------PAWAPMFKGYEPVAQWLA--EQKPDVMVMFYNDHANSFFFDC-YPTFALGVSPNHEFADEGAGKR----PLPDIAGHPDLAIHIVEQLVADE--FDLTVF-QDRPLDHGVNSPLSLMLPHQ------G----------G--------WP--LSLVPLEVN-VLQYPLPTANRCYRLGQALRRAI-ESFEQD-LKVVVVGTGGLSHQVHGERSGF----------------------------------------------------------------------NNTEWDMEFLDLIVND--PERLAAM---KHVDYVRLGGAESVETIMWLAMRGALGQ------------------------K-V----------RELHRNYYLA-TSTAMAVTIYEE
CDM24160.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAHLIGSISTSHVPAIGG---ALAHQKQQD------PYWKPFFDAYGKAREWLA--RERPDVVVIVHNDHGLNFFLDK-MPTFAVGAADVYRNADEGWGIP----PLAAARGCVDLSWHIVETLVADE--FDITTC-QEALVDHSVSLPLALLWPEG------KE---------A-----GE-WP--VEIVPVCIN-TVLAPYPSAARCYRMGQSLRRAI-ESWDDD-RRVLVIASGGLSHQLDGERAGF----------------------------------------------------------------------INKSFDQQFMESLVDD--PKWITRY---SNEELVELTGTQGIELLMWVAARGALDD-----------------------IP-V----------KQHHAHYHVPISNTATGLLVLEP
WP_010154155.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAYISASVYTSHVPAIGA---ALDQGKAEE------PYWQPLFAGYKFSKQWMQ--EAMPDVIILVYNDHATAFSLQM-IPTFAIGTAAEFQPADEGWGPR----PVPIVQGHPELASHIAQSLILQD--FDLTIV-NEMDVDHGLTVPLSLMCGQP------K----------T--------WP--CPVIPFAVN-VVQYPVPRGQRCFQLGQAIRRAL-DEYDEV-LNVQIWGTGGMTHQLQGPRAGL----------------------------------------------------------------------INKQWDSQFLDKLIND--PEAAAVI---PHIEYVREAGSEGIELVMWLIARGAMSD------VAGE------------A-K-P----------KVRHRFYHVPASNTAVGHLILEN
CDM24174.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------MNQT--------------------------HARIGASVYTSHVPAIGA---AIDLGKTGN------DYWAPLFKGYEPSKQWMK--DHRPDVIFLVYNDHATAFSLDM-IPTFAIGCAAQFNPADEGWGAR----PVPTVIGHPALAAHIAQSVIQQD--FDLTIV-NKMDVDHGLTVPLSLMCGQP------E----------A--------WP--CPVIPFAVN-VVQYPVPSGRRCFELGRAIRRAI-ESYDEP-LNVHIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INREFDNAFMDRLIAD--PAGLADV---PHIDYVREAGSEGIELVMWLIARGAMAD------AAGG------------P-A-P----------RVAHRFYHVPASNTAVGHLILEE
WP_021027554.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARISAAVFTSHVPAIGV---AMDQGLTQQ------AYWQPLFQGYEYSRRWMR--ENPPDVIFLVYNDHATAFSLDL-IPTFAIGTGAAYSPADEGWGPR----PVPQVVGHPELASHIAQSVIQQD--FDLTIV-NKMEVDHGLTVPLSLMCGEQ------P-----ADGG-A--------WP--CPVIPFAVN-VVQYPVPSGQRCFSLGNAIRKAV-ETFDAD-LNVQIWGTGGMSHQLQGARAGL----------------------------------------------------------------------INQEWDNCFLDQLIHN--PASLAKV---PHIDYVREAGSEGIELVMWLIARGAMAD------VADP-----A------R-R-P----------SVKHRFYHVPASNTAVGHLILEN
YP_202373.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MASIIGGIGTSHVPTIGV---AYDKGKQQD------PVWKPLFDGYVPVAAWLA--EQRADVLVFFYNDHCTTFFFDL-YPTFALGVGERFPVADEGAGLR----NLPPIRGDVQLQAHIAECLVNDE--FDLTVF-QDKPIDHGCAAPLPLLWPHV------P----------D--------WP--GTVVPIAIN-VLQYPLPTARRCYRLGQAVRRAI-ESYPED-LRVVVVGTGGLSHQIHGERSGF----------------------------------------------------------------------NNTDWDMEFLDRFQHA--HETLTDL---THTDYVRLGGAESVEQIMWLAMRGALDG------------------------P-I----------RKLHQNYYLM-TTTAMTVVLYEP
YP_005025018.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKIIGGIGTSHIPAIGK---AIENNQQQE------PYWKPLFDAYPPILKWLG--EEKPDVAILFYNDHGLEFFIDK-KPTFAIGVADRYENADEGWGIQ----TIPDVKGSPDLAWHISNHLVENE--FDITIC-QEMKVDHGLTVPMQLLWPNY------S----------Y--------DN--VQVIPVCIN-CEQHPMPSPKRCYDLGKQIAAAV-ESFDQD-LKVVVLGTGGLSHQLDGERAGF----------------------------------------------------------------------INKEFDLYCMDKLVAE--PECLTKL---SVLDLIKEGGAQGPELNMWLGMRGTLQG------------------------E-L----------NVLQSSYHAPISNTGSGTMLIES
BAC56744.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MGKIVAAGGTSHIL-------MSPKGCE--------ESAARVVNGIAELGRRLK--EARPDVLVIITSDHMFNINLSM-QPRFVVGIADSYTPMGD-M-DI----PRDPVQGSREVGRAIALQADEDG--FDLCQA-EEYSLDHGIMIPILFMGMKE------------------------------IPVVPVIVN-INTDPIPSARRCVALAKSIRQAIEKRTPDG-CRVAVVGAGGLSHWLCVPRHGE----------------------------------------------------------------------VSEQFDHMVMDELARGN-TEKLVAM---GNEAIIDQGGNAGVEILTWIMAAVASEA-------------------------------------SSGNKVFYEAMTQWFTGIGGMEF
YP_001792656.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKITASVFTSHVPAIGA---AIDLGKTTE------PYWVPLFAGYEPSKQWMK--DNKPDVIFLVYNDHATAFSLEM-IPTFAIGCAAEFQPADEGYGAR----PVPTVIGHPDLASHIAQSVIQDD--FDLTIV-NKMDVDHGLTVPLSLMCGEP------D----------A--------WP--CPVIPFAVN-VVQYPVPSGQRCFKLGQAIRRAI-ESYDQP-LNVQIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INREWDNAWLDKLIED--PEAAAAT---PHIDYVREAGSEGIELVMWLIARGAMAD------VAGG------------P-K-P----------TVRHRFYHVPASNTAVGHVILEN
YP_001792718.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MADIIGGVVTSHVPAIGR---AIAKNLQAD------PYWAPFFEGYAPLHRWIE--KSKPDVVVVIYNDHGLNFFLDK-MPTFAVGAAPSYTNSDEGWGIP----AVPAFTGQQALSWHIINALIDEE--FDLTTC-QEMLVDHAFTLPMALCWPDQATAEPPQGGLLPSGGGREQRPGGADRWP--VKVVPVCIN-TAQFPMPSAARCYKLGEAIGRAI-RSWNSD-ERVMVMGTGGLSHQLDGERAGF----------------------------------------------------------------------INREFDQQFMQSMIDD--PKWATQY---SIPQLVEKTGTQGVELVMWLAARGALGE------------------------Q-V----------KEVTRNYHIPISNTAAGLMVLET
WP_019430292.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKITASVFTSHVPAIGA---AMDLGKTQE------DYWKPVFAGYDFSKQWMK--DNKPDVIFLVFNDHATAFSLDM-IPTFAIGTAAEFTPADEGWGPR----PVPVVKGHPELASHIAQSVIQQD--FDLTIV-NKMDVDHGLTVPLSLMCGEL------D-----PVKG-A--------WP--CPVIPFAVN-VVQYPVPSGQRCFNLGQAIRKAV-ESYDED-INVHIWGTGGMSHQLQGARAGL----------------------------------------------------------------------INREWDNAWLDQLIND--PVAAAAT---PHIDYVREAGSEGIELVMWLIARGAMSD------IQDG-----KVTG---P-A-P----------KLRHRFYHVPASNTAVGHAILEN
WP_020560691.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKITAGVATSHVPAIGV---AIDLGKTEQ------PYWKPVFAGYEYVKEWIK--EQKPDVIFLVYNDHATAFDLSM-IPTFAIGCAPEFKPADEGWGAR----PVPVVKGHPVLAAHITQSLIQDN--FDLTIV-NEMDVDHGLTVPLSLVFGQV------E----------E--------WP--CLIIPFAVN-VVIYPPPSGQRCYDLGKALRKAI-ESFPED-LNVQVWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INKEFDNEFLDRLIAE--PAELAKE---PHIRYVREAGSEGVELVMWLIMRGALED------------------------D-I----------EVKQRFYHVPASNTAVGHLVLEN
WP_018575487.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKIKHSVYTSHVPAIGA---ALDLGKDKE------PYWKKVFDGYEFGKQWVK--DNKPDVIILVYNDHANNFSLDL-IPTFALGTGAYFETSDEGWGKR----PVPDVVGHPELASHIAHYVIQDG--FDLTLC-NKMEVDHGLTVPLSLMFGQP------E----------E--------WP--CSVIPLHVN-VVQYPVPSGQRCLDLGRAIRRAV-DSFDQD-LNVQIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INQEWDNNFLDQLIAN--PDELAKV---SHVEYVREAGSEGIELVMWLIARGAMDV------------------------D-V----------DVIKRFYHVPASNTAVGHLILEN
YP_008838686.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKIIGGIGTSHVPTIGV---AYDKGKQQD------PAWAPLFRGYEPVAKWLA--EKQADVLVFFYNDHATTFFFDM-YPTFALGVGESFPIADEGAGLR----PLPPIRGDVALQAHIAESLVNDE--FDITVF-QDKPIDHGCASPLPLLWPHK------P----------D--------WP--GTVVPIAIN-VLQYPLPTGRRCYRLGQAVRRAI-ESYPED-LRVVVVGTGGLSHQIHGERTGY----------------------------------------------------------------------NDEAWDREFLELLEHQ--PERLTEL---KHVDYVERGGAESVEQIMWLSMRGAMGP------------------------R-I----------KRLHLNYYLA-TTTAMTVALYEE
YP_982956.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKLIGGLGTSHIPAIGG---AIHKGLQQD------PYWKPFFDGFPPIRDWLG--EKKPDVVVMFYNDHGLNFFLDK-MPTFAVGAAPEYNNADEGWGIP----TLPPFKGELDLSWHIINTLVEKE--FDIVTC-QEMLVDHACTLPLKLFWPEG------------------------D-CP--VTVVPVCIN-TVQFPLPKPGRVYALGKAVGEAI-KSWDSS-KTVAVIASGGLSHQLDGERAGF----------------------------------------------------------------------INKEFDLQFLDSLESN--PEWITQF---SVHELVEKTGTQGVELLMWVAMRGALAAA-GG------------------S-K-V----------RRVTGNYHIPISNTATAVLALET
BAC75996.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MGSLVGAYATSHTAMMIRK--FQPDN----------DVHAAVHQAFAQVRAEVD--RLSPDVLVVVSSEHLKSFSYDS-FPQICVGIGEIA-TGWGDG-GV----ASAEVPLAGAFAAQLLSEGVATG--FDLAFS-ANPKLDHAFMAPLTLIRPEM-----------------D------------IPVVPVFQN-ANTEPLPPLWRSAQLGKLLRDVI-TRRPAA-ETVVVLGTGGLSHWVGTPEMGQ----------------------------------------------------------------------INSAFDERFLQHVRAGD-LGAILAM---KTADVLAEAGNGAPEIRNWVTAMAAASS--QEGWGVSEPERRP------------RSGGEPTARGPRGVVLAYESVPDWATGIALARL
WP_017524442.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAHIIGGIGIAHTPSMGM---EYDRGRANGFD----SRWGPWFEGLGPVRQWLE--RIRPTQLIVVYNDHLNHFDFDA-YPTLAIGISSRFEQADEGWGRR----PWPDMPGDPDFAIPLAEYLVRQSE-FDLTVC-QSLALDHGVYSWFPCLFNLP--------------------------WK--IPVTPIAVN-MVRHPLPTSRRLARLGTEIRAAV-QASDAG-ERVLVIATGGMSHQISGARFGI----------------------------------------------------------------------SNQEFDQRFLKALPSE--MDALMAI---PQEDYMRYGGTEAAELSLWFAMRAALSP------------------------D-A----------TPVYDHYTCP-QITGCGVLAMTE
WP_007510951.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MSDVVAAVATVHAPFIT----GLPQLAPD-------DQRTAVYDGFARLRERLT--AARPDVLVVLSSEHITNILSTN-VPPFVVGIGSTH-ACIPEF-NL----PDAKIPGAPDFARAFVHFAYEND--FDVAHS-SELVLDHGVGLPLHLLRPEN-----------------D------------VPVVPVLQN-TIWSPMHTARRAYDFGVLLRAFI-EQDPAG-RRVALVAAGGISHWVGNARHGD----------------------------------------------------------------------LNVEFDEWFIGHLRAGD-LEALRTM----SQEQIDEGGDGANEIRSWISVAAAMSD--------------------CRVESIVEESFIPGWNVGGYQVAWDVAGPREAKARPTSQV
WP_022981688.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARITASVYTSHVPAIGV---AIDQHRQAE------PYWQPLFDGYEFSKRWMQ--QQRPDVVFLVYNDHANAFSLDL-IPTFAIGTAAQFQPADEGWGPR----PVPVVQGHPELASHIAHSVIQDD--FDLTIV-NKMDVDHGLTVPLSLMCGEQ------N-----PQHGGA--------WP--CAVIPFAVN-VVQYPVPSGRRCYQLGQAIRRAV-ESFDQP-LNVQIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INREWDNAWLDKLISA--PATTAAI---DHVEYVREAGSEGIELVMWLIARGAMDD------VAGG------------P-A-P----------RVAHRFYHVPASNTAVGHLILEN
BAO29042.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARITASVYTSHVPAIGA---AIDLGKTGE------PYWQPLFAGYDKSKQWLK--DNTPDVIFLVYNDHATAFSLDI-IPTFAIGCAAEFQPADEGWGPR----PVPVVKGHPELAAHIAQSVIQDD--FDLTIV-NKMAVDHGLTVPLSLMCGQP------R----------E--------WP--CPVIPFAVN-VVQYPVPSGRRCFNLGRAIRKAV-ASYDRP-LKVQIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INREWDTAFLDQLIAD--PATLAQK---PHIDYVREAGSEGIELVMWLIARGAMND------EFDK------------R-A-P----------RVAHRFYHVPASNTAVGHLILEN
BAO29046.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKIVGGLNVTHVPYIGR---AIANNTQQD------PYWKPFFDGFPPVHAWLD--KVKPDVAVVIYNDHGLNFFLDK-MPTFAVGAAPQYNNADEGWGIP----TLPPYQGDLDLSWHMIDALIEEE--FDIVTC-QEMLVDHAFTLPLELFWPGR-----------------------HP-CP--VRTVPVCVN-TVQFPLPTPARCFKFGQAIGRAI-ESWDSD-ARVVVIGTGGLSHQLDGQRAGF----------------------------------------------------------------------INKEFDLMFMEKLITD--PLWVTRY---SIPDLVELTGTQGVELINWLTTRGALLG------------------------E-V----------AKVHANYHVPISNTASGLLCMEA
WP_004337826.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKITASVYTSHVPAIGA---AIDHRKTGE------AYWQPMFAGYEYSKQWMK--ENTPDVIFLVYNDHATAFSLDF-IPTFAIGTAAEFVPADEGYGPR----PVPKVIGHPQLAAHIAQSVIQDD--FDLTIV-NRMEVDHGLTVPLSLMCGEP------D----------V--------WP--CPVIPFAVN-VVQYPVPSGHRCFQLGRAIRKAV-ESYDAD-LKVQIWGTGGMSHQLQGARAGL----------------------------------------------------------------------LNREWDNAFVDRLIAD--PAGLSAM---PHIDYVREAGSEGIELVMWLIARGAMSD------VDGG------------P-A-P----------TVRHRFYHIPASNTAVGHLILEN
WP_018913068.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARISASVYTSHVPAIGA---AMDLGKTGE------PYWKPLFAGYEFSRQWLR--EQRPDVIFLVYNDHASAFSLEM-IPTFAIGTGESFQPADEGWGPR----PVPRVLGHPELASHIAQSVIQQD--FDLTIV-NRMDVDHGLTVPLSLMCGQV------Q----------A--------WP--CPVIPFAVN-VVQYPVPSGRRCLALGQAIRRAV-ESFDTD-LNVQIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INREWDQRFLDRLIDD--PVGLAQV---PHIEYVREAGSEGIELVMWLIARGAMGD------LAGG------------P-A-P----------RVARRFYHVPASNTAVGHLILEN
YP_004152577.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MSLVFAGV-CSHAPG------ITGRAHLADP-----AVKDEFHAQFHRFGEAMR--ATKPDAVIVIAAEHFANFFMNN-MPAYAIGMADSYEGPIEDPKWLGI--EKTKVPGDAALSQRLIREVMQT---VDVAYA-EEWKFDHGIMVPLHFLTPAF-----------------D------------TKVIPVNIN-CQGPPLTPLHRAWAFGEALRRAC-DNAP---ERIALVGTGGISHWPATPDSGK----------------------------------------------------------------------VNAEWDAEFMRRWCAND-REALLSQDDYNDEATYREAGQGGFEIRTFLSVAAAARG-------------------------------------K-GEIFHMKAIPIFAVTCTAAVM
WP_018016342.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MGKLVCAAAMSHVL-------GTPKDIE--------EQAERVFQGMREIGRAIR--DSSPDVLVVISSDHLNNFNLGD-PKPLAIATAASL-QPYGDM-GI----PTELIRGHSEFAVGFADFVARSNSGLTLAQV-DDVRPDHGVMIPLAITDPQ-----------R------S------------IPVVPLYIN-TVYSDSPTPTECWQLGKLLQQYVSKHRAAE-ERIAILACGGLSHWLGVPEEGH----------------------------------------------------------------------VNEHWDRDFMRQLLGEV-PCRVNTL---TNKEILSEAGNGGLEVNAWITLAAALPR-------------------------------------LQGEVVFYEAIPLWASGMAGVQF
WP_006296240.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAQLIGGVATSHIPSIGN---AIAKGLQQD------PYWKPFFDGFPPIRQWLG--EQKPDVAVVFYNDHGLNFFLDK-MPTFAIGAAPEYRNADEGWGIP----TLPPHVGEPDLSWHLINHLVEHE--FDLVTC-QEMLVDHAFTVPLKLLWPQE------H-------------------CP--VTTVPICIN-TVQFPLPSAKRVYALGKAVGAAI-QSWDSD-KRVVVVGTGGLSHQLDGERAGF----------------------------------------------------------------------INKAFDLQFMDSLQNN--PEWATQF---SIHELVEKTGTQGVELLMWLAMRGALST--GG------------------G-T-V----------RKVHGNYHIPISNTATGVLALAS
WP_019957949.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKITASVYTSHVPAIGA---AWDLKKHEE------PYWKKVFDGYEFSKQWHK--DNKPDVVFLVYNDHANNFSLEL-IPTFALGTAANFETCDEGWGPR----PVPDIEGAPDLAAHIAHSVITQD--FDLTLC-NKMKLDHGLTVPMSLMFGDV------E----------Q--------WP--VKVIPLHVN-VVQYPIPSGRRCYELGKAIRRAV-ESYDED-LNVHIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INPEWDNQFLDDLINT--PAELAEK---NYVEYLREAGSEGVELVMWLIARGAMDE------------------------D-K---AP-----KVTHRFYHVPASNTAVGHLILEN
WP_022958205.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MGQIVGSFAMSHTL-------GAPDGIE--------PQAERVFQGMREVGRRLR--DTQPDVVVILTSDHLNNFSLEH-PAPLAVATDDSF-TPYGDM-GI----PTDPIKGNSAFARQLQQYATQQQ--IPLAEV-EHVRPDHGVMIPVAISDPQ-----------R------Q------------LAIVPLYIN-TVFDPAPSSAECWQLGQMLRRFIEQERPDT-ERVALLACGGLSHWPGAPEEGQ----------------------------------------------------------------------VNEAWDRHFMAQLVGDE-APEFEQW---SNEEILHKGGSGGLEINAWIALAGATPA-------------------------------------LRGEVLFYEAIPEWATGMGGLSL
WP_006725899.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKLVATLASTHHPFYLKA--TTAPPEQQM------PQAPEWKRKIEAYRETLA--KTEPDILVMVGSDHFHQIFLDN-CPQFLIGKAPRYDATFYNEERE-FGIPKFVLEGNEDMSRFMHQSLMDQN--FDFAFS-NELKIDHSIICPIITVRPQN-----------------D------------LPVVPIYTN-IFAPPLHSPRRFYDLGRAIRKTI-DDYPSD-KRVAAIGTGHLSLEL---------------------------------------GGP----------------------RQFMETG------PDPVFDRQAIEWLRAGD-IDAILAN---VTHKSMEQSGNATHGFLNFILMLGIAGP-----EG--A--------------D------------YVDNLDLFHTMEAYFTWYPKEQA
WP_018701275.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAEFVSIMGMAHAPGVTG---WIESCPQE--------EQDAIQAGYEELGAIMK--AAKPDVIVGVANDHLLNLPLKS-PPHWRVDEAADWHGPAEFFKAWLKQ-PGYHVKGRPDVAARIHEIASAEGHKIDKG---SGLLFDDNWSVPLWYLGYD-------------------------------VPIVPIHMN-CINPPVPTPEECVAFGRTLRKIVREDLPTD-LRVGLIATGGLSHEPGGPRYFT----------------------------------------------------------------------MDDAFDRWFLDLMAESD-ADRVCREA--TVERMNAAGGGGTTELLAWMVAMAAAGG-------------------------------------TRARPTFYVPSAEMRCGIGAAVW
WP_018082716.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARITAGVATSHVPAIGR---AIDTDQTQA------DYWKPMFDGFEFSRKWEE--SEKPDVVFLVYNDHATAFSLDF-IPTFAIGVAEDYAVADEGFGPR----PVPAVEGHADLAWHIASSVIQQD--FDLTVV-NKMDVDHGLTVPLSLMFGQP------E----------K--------WP--CKVIPFAVN-VVQYPVPSGRRCYNLGKAIRKAI-DSFSED-LNVQIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INQPWDKAFLSDMVDN--VARLVSI---PPEDYIREAGSEGIELVMWLIMRGALDD------------------------Q-V----------TELHRHYHVPASNTAIGHLILKN
YP_004986251.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKIVGGVTTSHIPAIGN---AIANELFED------PYWKPFFDGYPKAREWLA--EVKPDVAIVVYNDHGLNFFLDK-MPTFSIGAAPEYQNKDEGWGLK----PLPPYPGDPELSWHIIESLVNDE--FDICSC-QEMAVDHGFTVPMALLWPDQ------T----------Q--------RP--VRTIPVAVN-TVQHPLPTPARCLKLGEAIGRAV-ASYPKD-LKVVVLGTGGLSHQLDGERAGF----------------------------------------------------------------------INKDFDLMCLEKIVDE--PEALAKY---SIHDLVRLAGAQGAELILWLIMRGALGR------------------------K-V----------SKVHSNYHIPISNTGAGLLVLES
WP_017670030.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARITAGVASSHVPLLGV---AHDQGKERD------DYFGPIFAGYDWTREWEK--AQKPDVVILVYNDHASAFDMRF-IPTFAIGCGERYKPADEGWGPR----KVPDVIGHPDLAWHIAQSLILDE--FDMTII-NEMDVDHGLTVPLSMMFGAC------D----------E--------WP--TTVIPLAVN-VVTYPPPSGNRCWALGEAIARAV-ASFPED-LNVQIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------LNREWDNRFLDMLESD--DDAVRHI---PHIEYLRETGSEGIEMVMWLIMRGALGK------------------------S-V----------KTLHRHYHIPCSNTAIGHLVLEP
YP_001238778.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKIVGAITTSHVPAIGG---AIAKGLQQD------PYWKPFFDGFPHVREWLA--KVKPDVVVLVYNDHGLNFFLDK-MPTFAVGACDSYSNADEGWGIP----QTAPFKGDSELSWHLIEHLVKED--FDLTTC-QEMVVDHAFTLPMALCWPDQ------------------------K-WP--VRVVPVVVN-TVQAPLPSAARCYKLGQALARAI-ESWPKD-ERVVVMGTGGLSHQLDGERAGF----------------------------------------------------------------------INKDFDETFMASMVDD--PAWATKY---STTELVELSGTQGVELLNWMVARGALPE------------------------K-V----------RKEHSNYHIPISNTATGLMVLEP
WP_017792411.1 ---------------------------------------------------------------------------------------------------------------------------------------------------------------MPPAKGEKAEVFRKNA---------------------------PAQYTSALFTSHVPAIGA---AMDLGKTEE------PYWKKVFSGYEWTRQWAK--ENKPDVVILVYNDHATAFDSSI-IPTFVLGTGAEYPVADEGYGPR----PVPDVKGYPELAAHIAQSVIQDD--FDLTLV-NEMVVDHGLTVPLSLVYGEL------DPED-------E--------WP--VKVIPLAVN-VVQYPVPSGRRCYELGKALRRAL-DKWDGPELNVQIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INEEWDNAFLDHLIAD--PLGLTDW---DHMEYVDEAGSEGIELVDWLIARGAMDD------QFQG------------D-A-P----------SVDHRFYHVPASNTAVGHLVMSN
YP_001238748.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKISASVFTSHVPAIGA---ALDLGKTGE------DYWKPVFAGYDFAKQWEK--EQKPDVVFLVFNDHATAFSLEM-IPTFAIGTAAEYQPADEGWGPR----PVPKVIGHPRLAAHIAQSVIQDD--FDLTIV-NKMDVDHGLTVPLSLIFGQV------D----------A--------WP--CPVIPFAVN-VVQYPVPSGRRCFMLGKAIRKAI-ESYDEP-LNVQIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INREWDNMFLDKLIND--PEGLSKV---PHIDYVREAGSEGIELVMWLIARGAMSD------VNET-----K-KG---N-A-P----------TVRHRFYHVPASNTAVGHLILEN
YP_003819047.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARITAGVACSHIPALGV---AVDFDKTEE------AYWKPAFAGFDWTRAWEK--EEKPDVIILVFNDHATAFDMKF-IPTFAIGCAESFTPADEGWGPR----QVPVVQGHPDLAWHIAQSCILDE--FDMTII-NEMEVDHGLTVPLSMMFGKV------D----------A--------WP--VRVIPLAVN-VVTYPPPSGNRCWALGEAIAKAV-ASFPED-LNVQVWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INKEWDNRFLDQLVGS--TDALRHI---PHIEYLRETGSEGIEMVMWLIMRGAMGK------------------------T-T----------EMLHRHYHVPASNTAVGHIVLRP
EWS64038.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAQLIGGLATSHIPAIGG---AIHKGLQNE------SYWKPFFDGFPPIHDWLG--RVKPDVVVVFYNDHGLNFFLDK-MPTFAVGAAATYSNADEGWGIP----TLPPIPGCPELSWHIINQLIAKE--FDIVTC-QEMLVDHACTLPLKLFWPEH------E----------V--------AP--VQIVPIDIN-TVQFPLPTAKRVYKLGKAVGEAI-QSWDSE-KRVAVMATGGLSHQLEGERAGF----------------------------------------------------------------------INKKFDLQFLDSMETN--PEWATQF---SDLDLVEKAGTQGVELLMWLAMRAALTA--GG------------------S-G-V----------RKVHSNYHIPISNTATGVLALET
WP_007669962.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MSLVFAGV-CSHAPG------ITGREERAPK-----DLHDGFYAALDGLRQALD--AARPDAVIVVAAEHFANFFMNN-MPAFAVGMAETYVGPIEDPAWLRI--PRREVKGAPDLSKRLVEEMMQT---VDVAYC-EEWQFDHGIMVPLHFLDPDN-----------------Q------------RVIIPANIN-CQGPPLTPLHRAWAFGEAIRRAA-DKVPER---IALVATGGISHWPATPDSGR----------------------------------------------------------------------INEAWDRQFLTHWAAQD-REAMLSY---TDAQTYVDAGQGGFEIRTFIAAAAAARG-------------------------------------S-GTLHYYAPIPIWAVGCTVATL
WP_021446853.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKIKHSVYTSHVPAIGA---ALDLGKHTE------PYWKKVFDGYEFSKQWEQ--ENKPDVIILVYNDHANNFSLDL-IPTFALGTGASFEPSDEGWGKR----PVPTVQGHPELAAHIAHSVIQDD--FDLTLC-NKMEVDHGLTVPLSLMFGQV------E----------Q--------WP--CPVIPLHVN-VVQYPAPSGQRCLDLGRAIGRAV-ASYDED-LNVQIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INAQWDNQFLDRLIAD--PDALARV---PHIDYVREAGSEGIELVMWLVARGAMNP------------------------H-V----------DVRHRFYHVPASNTAVGHLILEN
YP_003060964.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MANIIGAIATSHVPSIGD---AIKGNLQGT------PKWKGFFDAFPPVHDWLE--KKKPDLIVMLYSDHGLNFFLDN-RPTFAVGAAPSYGPGDEGFGPP----APREFQGDDVFSWHLIESLVKDE--FDIATC-QEMKLDHACLLAGDLLWPEQ------E-------------------WP--AKVQPIDIN-IMQHPVPSFKRCFKLGQAIGRAI-ESYPDD-LNVAIVASGGLSHQIN--LAGF----------------------------------------------------------------------INEDFDRMCLDKIVNA--PEDLLDY---SIENWVDLAGSQGLEFTSWISMRGAMPK------------------------E-V----------RVVTQTYFQPLSNTGGAVLLLEP
YP_004111151.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARITASVYTSHVPAIGA---AIDMQKTGE------DYWQPVFKGYEFSKQWLN--DQKPDVIFLVFNDHATAFSLDL-IPTFAIGTAAEYQPADEGWGPR----PVPKVIGHPKLAAHIAQSVIQDD--FDLTIV-NKMDVDHGLTVPLSLMCGEP------Q----------A--------WP--CPVIPFAVN-VVQYPVPSGRRCYMLGQAIGRAI-RSYDED-INVQIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INREWDNAFLDQLIND--PDGLSKK---PHIDYVREAGSEGIELVMWLIARGAMSD------VAGG------------P-K-P----------KVAHRFYHVPASNTAVGHLILEN
YP_419621.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKIVGGINVTHVPYIGR---AIAGNLQQD------AYWKPFFDGFPPVHAWLD--KVKPDVAVVVYNDHGLNFFLDK-MPTFSIGAAAEYSNADEGWGIP----TVAPFKGDQDLSWHLIDSLIEAE--FDLTTC-QEMLVDHAFTLPLELLWPTR-----------------------NA-A---LRTVPICQN-TVQFPLPSAKRCLAFGRAINKAI-ESWDSD-ARVVVLGTGGLSHQLEGTRAGF----------------------------------------------------------------------INKKFDLEFMDKLVSD--PDWVTQY---SNEDLVELTGTQGIELLNWLTCRGALGG------------------------K-V----------KAVHTNYHIPISNTAAGLLAMET
WP_008335201.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKILGGITTSHIPAVGN---AIQKELYDD------PYWKPFFDGYPKVHQWIK--DHKPDYCINIYNDHGLGFFLDR-MPTFAIGCANEYRNEDEGWGLP----ALDPFPGAPELSWHIAESMVADH--FDLTTC-QELAVDHGFVVPMQLFWPGA------P----------H--------HPDMPKTVPISAN-TVQHPIPTLARALDFGKALGKAL-RSFPED-ATVVILGTGGLSHQLDGERAGF----------------------------------------------------------------------INKEFDRYCLDNIVSN--PEELTKI---TRMELVEKAGAQGTEFLMWMMMRGALGD------------------------D-V----------NEITRNYHIPISNTAAGTLLLEC
WP_018063894.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKLVATLASTHHPFYLKA--TTAPPEQQM------PEAPTWKRKIEAYRETLA--KAEPDVLVMIGSDHFHQIFLDN-CPQFLIGKAERYDATFYNEERE-FGIPKYVLEGDEAMSRFMHQSLMNQN--FDFAFS-NELKIDHSIICPIITVRPQN-----------------D------------LPVVPIYTN-IFAPPLHTPKRFYEVGRAIRKAI-DDFPSD-KRVAAIGTGHLSLEL---------------------------------------GGP----------------------RQFMETG------PDPVFDRQAIEWLKSGD-IDAILEN---VTHESMAQSGNATHGFLNFILMLGVAGP-----EG--A--------------D------------YVDNLDLFHTMEAYFTWYPKEAA
WP_008593090.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAEIIAAVTTSHVPSIGI---AMDSGITQD------PYWKPLFDGYLPAKEFVK--ELKPDVTIVVYNDHGLEVFLDR-VPTFGIGAAAQYLSGDEGWGPR----PIPPFQGDPELSWHLIEHLVAQE--FDMTMF-QEMTVDHGFTVPMSVFFGGP------AGEVE------E--------WP--TRVIPITVN-TIQFPLPMAARCFKLGQAIRKAV-DAYPKD-TRVLIMGTGGMSHQLQGERSGF----------------------------------------------------------------------MQPNFDRMFLDKMVTD--PMALTKI---PNGVFMKEAGHEGAELIMWLVARGAMNL------------------------E-V----------EEVYQHYHVSASLTAAGLACYRN
YP_496513.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKVIGGYFTSHVPGIGG---AIVRGDQET------PYWKPFFDGYPPIREWLV--EARPDVAIVFSNDHGLNFFLDK-MPTFAVGAAERYDNADEGWGLP----VYKSFAGHPALSWHLIDSLVRDE--FDITTC-QKMLVDHAVSIPFELIYPGA------E----------S--------WP--IKLVPISIN-TVQYPLPSPKRCLALGRAVGRAL-QSWAGD-ERVLICGTGGLSHQLDGPRAGF----------------------------------------------------------------------MNPDYDMFCLDNLAAN--PDALTGH---TAEQVAELAGTQGVEILNWIAARGAMGD----------------------V-P-L----------HEVSRNYHIPISNTAAASLLLEP
YP_498082.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARITAGVGSSHVPLLGV---AVDQGKWQD------DYFGPIFKGYEWTREWEK--REKPDVVILVYNDHASAFDANI-IPTFAIGCGEHYKSADEGWGPR----PVPDVEGHADLAWHIAQSLILDD--FDMTII-NEMDVDHGLTVPLSMMFGQP------E----------K--------WP--CKVVPLAVN-VVTYPVPSGNRCWALGEAIARAV-ESFPED-LNVQIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------LNREWDNKFLDMLESD--NDDVRYI---PHIEYLRETGSEGIEMVMWLIMRGALGK------------------------K-V----------KRLNRHYHIPCSNTAIGHIVLEP
WP_010140558.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKIIGGVGTSHVPSIGI---AIDKGLTET------PDWKPFFDGYIPGKQWMA--DQKPDIAVVVFNDHGNTFFLDR-VPTFAVGVAESYKPVDEGWGPR----AVPDFQGATDLSWHFVDKLVERH--FDPMVC-REIEVDHGLQVPMELFFGRP------E----------N--------WP--VKVVPIWVN-TIQYPIPTPQRCWEMGKVLREAI-ESFPTD-ERVVIMGTGGLSHQLQGSRAGF----------------------------------------------------------------------LNREADEAWLDGIAND--FEKYRDM---SREDYVEQFGSEGAELIMWLVMRAAMNP------------------------Q-V----------ELKHRHYYAPASMTGAGMVVLEN
YP_004555986.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARITAGIGSSHIPLLGV---ASDFDKTGE------DYWRDCFAGYDWTKGWVA--QQRPDVVILVYNDHASAFDMRI-IPTFAIGCGERFRPADEGWGPR----AVPDVIGHPDLAWHIAQCLVLDE--FDMTII-NEMDVDHGLTVPLSMMFGKP------D----------A--------WP--CRIIPLAVN-VVTYPPPTGNRCWLLGEAIARAV-ESFPED-INVQIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INKAWDNRFLDDLSAD--PQRLRRI---PHIEYLRETGSEGIEMVMWLIMRGALGP------------------------D-V----------RQLHRHYHVPASNTAVGHIVLEK
WP_008047227.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKIIGGITTSHIPAISN---AMERGLEDT------PYWRDFFAAYPPVRKWLE--EQQPDIAIIFYNDHGLEMFLDK-KPTFAIGCAAEYENADEGWGIA----TIPTVTGETELSWHIVNELIEHD--FDPTVC-QDIKVDHGLTVPLRLMYPDQ------N----------Y--------KH--LKVIPVCIN-CERHPMPKPSRTFALGEAIGKAV-ESFPGD-EKVVVFGTGGLSHQLDGERAGF----------------------------------------------------------------------INADFDEECMDKLVSD--PKALTKY---SNYDLVRLGGSQGVELNMWLGMRGTMTG------------------------H-V----------EEIHRNYVAPISNTGAGLQLLRH
YP_005085543.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARVVLGLAATHAPG------ITARAEEEPP-----EVRQRVYRNYEVLRGVLE--EARPDVLMTVANDHVT-YMFEI-IPQFLIVVADEYEGPPDYEWLRI---PKYKVKFRRDLAEYLLANLVERG--FDVAFS-EKPLLDHATMNPLHFLAGDR-----------EGGVV-K------------YPVVSILTN-AFVKPVPPLRRGFQLGLAVRELV-EAYPGD-LRVAVLATGGLSHDPGGPRWGY----------------------------------------------------------------------VDEEFDKKFLAALGSGD-VESVLRL---TPEQVFATGG-GSYEILNWVVAWGVMKG-------------------------------------KPAEVVDYVPGYNIGSAWAIWRP
YP_004468881.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MSQIISGFLMPHDPLIAA---MPDAPPV--------EKRDSCMNAYKDIVERVK--EQNIDTVIIIGDDHYTVNGPYC-VPQAMIGIGDVE-GPKEPWLGI----PREKIANNESLAKHIMDYGHTHQ--VDWAAS-KTLIVDHSIAIPVEYAVKPI------K----------D------------LKIVPIYIN-SGVEPFINSKRAYEIGLSIKAAI-NSWSGN-ERIAVYGTGGISHWPGMAQMGS----------------------------------------------------------------------VNEAWDRKIIDLICKGN-VDELIAM---SDEEILREGGNGGLEIKNFICAMGILDG-------------------------------------WTGEEIAYEAVPEWVTGCGYLEM
WP_021199425.1 -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------LWRA--MREPMPDDL------VTVEANFRRI---REAIS--DAGVDTLIVLGTDHVRQFFSDN-SPAFIVGKAASYHGTYENEVRT-FGMEYAELTGNPELATQITGREVLPET-IDFSVS-HEWRLDHSFVLPLQYVRPE-------L----------D------------LPIVPIHAN-SILPPLPTAARFAALGHHLRTAV-ESWDSD-ARVGLLTSGHMATDV---------------------------------------GGP----------------------RTF-NGS------PDPEFDAEAVGWMRDGD-LDGAIAG---CRFDRIMAAGNVTYQYVNIVAALAAMQG-------HPA--------------E------------LAEATTSRFASSPFFLWRAAS--
WP_020480398.1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MSN----MPDAPGV--------SRRDAAFAQFERVGAEID--SLAPDAVLLISNDHLHNFYLDN-LPAFCIGIASSYISPVEGWLKV----PKQTLPGDPLLGAHLLREVIEAG--FDPALS-MELVLDHGTLTPLDRAGIAG-----------------R------------HPLVPILVN-AVQPPMPTMQRSVALGGALRAAI-QSYKGA-DRVVVLATGGLSHDVGTPRMGQ----------------------------------------------------------------------LNAEFDRQFLRHLEAGG-LDVAAQY---ARAHVNSAGN-GAEEVRNWLVAQGIAAG-------------------------------------APFETYFYEGMAEWYTGIALGRW
WP_024024132.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MSQIISGFLMPHDPLIAA----MPDAPPV-------EKRDSCMNAYKDIVERVK--EQNIDTVIIIGDDHYTVNGPYC-VPQAMIGIGDVE-GPKEPWLGI----PREKIANNESLAKHIMDYGHTHQ--VDWAAS-KTLIVDHSIAIPVEYAVKPI----------K------D------------LKIVPIYIN-SGVEPFINSKRAYEIGLSIKAAI-NSWSGN-ERIAVYGTGGISHWPGMAQMGS----------------------------------------------------------------------VNEAWDRKIIDLICKGN-VDELIAM---SDEEILREGGNGGLEIKNFICAMGILDG-------------------------------------WTGEEIAYEAVPEWVCGCGYLEM
WP_022978281.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAELVCGFLMPHDPLISA----ITMAAPP-------SKRDACLGAFEEITRRIR--AAEVDTVIVIGDDHATVNGPSC-MPTAMIAVGDIV-GPKETWLGM----PRARVENNEALARHILDFGLKGG--VDWSVS-KTLLADHSIMIPVHYAVRPV----------E------G------------LRTIPVYIN-SGMDPVIPSRRAYDIGRLIGDAV-AAWPGS-ERVAIYGTGGISHWPGTAQMGR----------------------------------------------------------------------INEDWDRMVMGLVESGD-VDALLAL---SDEDILRDGGNGGLEIKNFLCAIGAMRD-------------------------------------VRGETIAYEAVPEWVSGLGFMEL
WP_007184425.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAEIVGGFLMPHDPLIPS----ITDAAEP-------AQCDRVLGAFEKVARRVD--ELDADTAIIIGDDHYALFGPHC-IPRCLIGIGDVE-GPAEKWLGF----ETGVIENNEPLAKHILFSGYDDG--IDWSFA-KALTVDHGVAVPHHYCVKSN----------V------G------------LRTIPVYLN-CGVMPVVQGRRAQQIGQSIRRAI-GSWGGK-ERVVVFGTGGISHWVGSAEMGR----------------------------------------------------------------------INESFDRRILALAGAGD-VEGLIAL---SDEEILREGGNGALEIRNWICAMAALGE-------------------------------------SRAELMLYEPVPQWITGIGFAEL
EXJ13036.1 -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MFV---APDAPPA--------EQAKAVWDAYETCAKRLA--ELDASTVIIIGNDHYMLFGTTC-LPQYCIATGHTE-GPLDQLPGL----KKEEIPNNESLARYISNEGKASG--FDWAEA-RSFTTDHSFSIPYQLIVKRA----------SEIKGT-T------------IKAIPVYIA-SAVDPFITKERCIELGRHLNSAI-TQFPDA-EKVAVIGSGGISHWVGTKESGR----------------------------------------------------------------------VNEAFDRQVIEHCCSMQ-VDALAAL---TDDMVLENGGNGAMEIRNFICAMTAIDA-------------------------------------KRGHLIEYQPVPQWVTGLGFIEL
YP_006381768.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MSRIVGGFVVPHDPVMYA---APKAASE--------AEAAAVYGAYAAIARRIG--ELQATTAIVIGCDHYILFGTDC-LPQYVIATGEVD-GPIDQLPGL----KRGPIENHSGLARHIAEQGFAEG--FDWTVG-RSMQVDHSIAIPHQLLVAPN----------E------G------------VKTVPVMLA-CGVDPYIHKRRAFDLGRQIGRAI-ESHDGD-ERVVVIGSGGISHWVGTAEMGR----------------------------------------------------------------------INPDFDRMVLDCVARGD-AEALIAL---DDATILEQGGNGAMEIRTFICAMGAVGA-------------------------------------SQARVIDYLPVPGWITGLGFAEL
WP_019966183.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAEIVGGFVVPHNPIMFY---APDAPSA--------AQKQVVLDAYAATARRIA--ELKADTAIIIGCDHYILYGTEC-LPRYVISTGEMD-GPVDQLPGL----KREPIDCHAALGTHICKEGFETG--FDWTVG-RAMAVDHSVAIPHHYMVKPN----------P------G------------MKSVAVMLA-CGVDPYLPMKRAWELGEQIAAAV-KSFPGS-ERVVVIGSGGISHHVGDERMGE----------------------------------------------------------------------VNPDFDKRVLAAVTTGD-KAAMLGF---TDEIILAEGGNGAMEIRTFACAMAAVGA-------------------------------------AGGQVVAYEPITEWVTGMGFAEL
WP_019621376.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKIIGGVTTSHIPAVGN---AISEGLTQE------HYWKRFFDGYQPVKDWLA--DKKPDVIIVVYNDHGLNFFLDK-VPTFAIGCADEYQNADEGWGLK----PTSPFAGDAEFSWHLAESLINQE--FDMCTC-QEMLVDHGFVNPMRVLFGDH------E----------V--------WP--VKTVPLVVN-TVQHPLPSAERCYKLGQALKKAI-ESYPED-LNVVVAGTGGMSHQLQGERAGI----------------------------------------------------------------------IDVDYDLATMESIIND--PSWFYKQ---SNAEIIEKAGTEGIETIMWLVMRGALVD------------------------K-V----------NCLHKHYHAPISNTGAGVLLLTD
YP_003590131.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MGKIVAAAATSHIMM-------SSHGVE--------EQAKNVVEGFRRFGRYIQ--DARPDVIVCMSSEHMVNLHLDN-MPAFCVGVGDKH-MAYGDMDI-----PKVQVTGHRDFAQSFVQHAFDNE--FDLATS-EELLLDHGVMLPLLYANPGM-----------------K------------IPVVVLLTN-IMTQPMPSMKRCVKLAQVLRETIETLRPEN-ERVAVIGTGGLSHWLPPGTGG-----------------------------------------------------------------------INEEWDRMLLDVISSGR-VEELYDL---STEEIMEKGGNGGQEIRNWIMMASMVQG-------------------------------------RQGRILYYEAPQSWATGMGSVVM
YP_003110595.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MADVCAIIASTHHPFYYRA--STSTGADRP------DFADVWVAKIEAFRETLT--RAEPDVLVMVGSDHFHQLWLDN-MPQFLVGKAPVFDANYYNEEREFGL-PRMRVSGQEELAAYILRQGLDEG--FDLAFS-NELRIDHSITCALITLRPQV-----------------D------------LPIVPVYTN-IFAPPMPQPKRFVELGAALRRIV-EQWPSN-QRVAIIGTGHLSLELGGPRQFG-------------------------------------------------------------PHG------PDPDFDQKAIQWIANAD-IDGALAE---VSLESLWLPGNATHGFMDFLLMMGVVGQ------GVRA--------------D------------YVDNLDLFHTMEAYFTWYPRRGE
WP_018334034.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAELVAVIASTHHPFYYRA--STSVGEDRP------PFADEWVSKIETFRETLT--RARPDVLVMVGSDHFHQLWLDN-MPQFLVGKAPVYDANWYNEEREFGL-PKMRLAGQEDLSAYILREGLDAG--FDLAFS-NELRIDHSITCPIITLRPEA-----------------D------------LPIVPIYTN-IFAPPLPQPKRFVQLGRTVRDLI-ESWPSD-QRVAVIGTGHLSLELGGPRQFG-------------------------------------------------------------PHG------PDPEFDRKAVEWIGSGD-IEGCLAE---VTLDSLHRPGNATHGFMDFMLMMGVAGE------GKKA--------------D------------HVDSLDLFHTMEAYFTWYPKEVG
YP_008732115.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MATVVAVIASTHHPFYYRA--STATGEDRP------PFADEWVRKITAFRETLT--AARPDVLVMVGSDHFHQLWLDN-MPQFLVGKAPFYDANWYNEEREFGL-PKMLLKGNEDLSAHILRAGLDEG--FDLAFS-NELRIDHSITCPIITLRPEA-----------------D------------LPIVPIYTN-IFAPPLPQPKRFVQLGQTIRQVI-ESWPSH-LRVAVIGTGHLSLELGGPRQFG-------------------------------------------------------------PHG------PDPEFDQKAVEWIATGD-LERCLHE---VTLDSLHSPGNATHGFMDFMLMMGVAGA------GRKA--------------D------------YVDSLDLFHTMEAYFTWYPNGVD
WP_022888887.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAELVLAAVTPHNPLLWRS--MRDPMPDDL------AGVAAGFARI---RQAFA--EHELDAIVVIGTDHLRQFFYDN-SPAFVVGKAESYHGTWENEVRTFGM-EHVELAGHRELADAITGRAVLPET-VDLSVS-LEWRLDHSFVIPLQYVRPEL-----------------D------------LPVVPIHTN-ASMPPVPSVRRFIALGEHVRRAI-SSWDSD-ARVALLTSGHMANDVGGPRTF--------------------------------------------------------------AGS------PDPAFDEAAAGWMRDGD-LEGAVRV--CSDFERLLDAGCMTYQYLNAITALAAMGG-------RPA--------------D------------VVDVAESRFASSPFFLWGSKR--
YP_001565460.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARITASVYTSHVPAIGA---AMDLGKADE------PYWQPLFKGFEHSRQWLK--DNKPDVIFLVYNDHATAFSLDF-IPTFAIGTAAEYQPADEGWGPR----PVPKVVGHPELASHIAQSVIQQD--FDLTIV-NKMDVDHGLTVPLSLMCGEQ------D-----ARTG-A--------WP--CPVIPFAVN-VVQYPVPSGQRCFNLGRAIRRAV-ESFDED-LNVQIWGTGGMSHQLQGARAGL----------------------------------------------------------------------INKEWDNRFLDLLIEN--PAGLAKM---PHIDYVREAGSEGIELVMWLIARGAMAD------VDGP-----A------P-L-P----------KVNHRFYHVPASNTAVGHLILEN
WP_020418881.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAELVAVIASTHHPFYYRA--STATGADRP------DFADEWVRKVEAFRETLT--RARPDVLVMVGSDHFHQLWLDN-MPQFLVGKAPFYDANFYNEEREFGL-PRMLLKGQEDLSAYVLREGLDAG--FDLAFS-NELRIDHSITCPIITLRPQN-----------------D------------LPIVPIYTN-IFAPPLPQPKRFVQLGRTIRQLI-ESWPSD-QRVAVIGTGHLSLELGGP-RQF------------------------------------------------------------GPHG------PDPEFDRKAVDWIANGD-IEKCLGE---VTLESLHLPGNATHGFMDFMLMMGVAGE------GQRV--------------D------------YVDTYDLFHTMEAYFTWYPGGPR
WP_020423186.1 -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MIWGLATSHVPSIGA---AMDNGKTGD------EYWKPLFDGYAPAREWMA--QHTPDVAIVVYNDHANAVDLDL-VPTFGIGTAESYQVADEGWGPR----PVPVVKGAPELSEHLVRELVDEG--FDLATF-HRLDVDHGLTVPLSVYCPEP------GE---------A--------WP--CRVIPLLVN-VIQYPQPTAARCYALGQALGRAI-RSFPGA-EKVAVFGTGGMSHQLAGARAGL----------------------------------------------------------------------INSEFDRMYLQAIETE--PAKLAAL---TREDYIRLAGTEGIELIMWLVMRGALSE------------------------N-I----------RRVHETYHVPASNTAAGMALFEE
YP_005329507.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MADVIWGLATSHVPSIGA---AMDRGTTED------PAWKDLFDGYAPARAWLA--EHEPDVAIVVYNDHANGIDLDI-IPTFGIGTADRYQVADEGFGQR----PVPDVIGDPELSLHLLEQLVDEN--FDLTVF-QELEVDHGLTVPLSVWTPDP------GD---------A--------WP--CPVVPILVN-VIQYPQPTAARCYALGQALGRAI-AAYPKD-ITVGILGTGGMSHQLAGARAGY----------------------------------------------------------------------INPEFDTFWMETIQTD--PARLAAL---SREELIRQAGSEGIELIMWLIMRGAMNA------------------------E-V----------AKVHSHYFVPASNTAAGVALFDN
YP_003551263.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKVFSGMGTSHIPAVGA---AIDHGKQGE------DYWQGYFKGLEPARAWHA--QNRPDVVIIVYNDHASAFSLEQ-ISTFTIGVSDKFLPADEGYGPR----KVPVVQGHPALAWHLVESLVLDE--FDMAIS-NNMPVDHGLTVPLSVAYDAP------A----------E--------WP--VKVIPLCVN-VIQYPQPTAKRCHDLGVAIRKAI-HSYGED-INVSIWGTGGLSHQLQGERAGV----------------------------------------------------------------------INSDFDTVFMDNLVND--PIANTKL---THADFIREAGSEGIEMIMWNIMRGAMAP------------------------K-V----------EELYRFYHVPVSNTAYGLQILKD
YP_521615.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKITASVYTSHVPAIGA---AIDLGKTQE------PYWQPLFKGYEFSKQWMK--DNKPDVIFLVYNDHATAFSLDM-IPTFAIGTAAQFLPADEGFGPR----PVPKVIGHPDLASHIAHSVIQQD--FDLTIV-NKMEVDHGLTVPLSLMCGQP------D----------A--------WP--CPVIPFAVN-VVQYPVPSGQRCFNLGKAIRKAV-ESYDQD-LKVQIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INKEFDNAFLDRLIAD--PQGQASV---PHIDYVREAGSEGVELVMWLIARGAMDD------V----------AG---N-A-ANSIATHAGSVRVRHRFYHVPASNTAVGHLILEN
WP_009153664.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARVVWGLATSHVPSIGA---AMDNHKTED------PYWKPLFDGYEPARRWLA--EHKPDVAVIVYNDHANSIDLDM-VPTFAIGTAESYAVADEGWGRR----PVPPVKGAPELSEHLVTELIDSS--FDITTI-HRLDVDHGLTVPLSVAYPDP------GQ---------A--------WP--CAVVPVLVN-VIQYPQPTAARCYALGKALGRAI-RSFPQD-LKVAVFGTGGMSHQLAGARAGL----------------------------------------------------------------------INERFDRMFLEAVEGD--PEALAAL---SREDYVREAGTEGIELIMWLVMRGALSD------------------------K-I----------LRVHDTYHVPASNTAAALALFED
YP_004931599.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MANIVGVFVTSHVL-------FGDKSSD--------PQAGRVFAGLQELGRKAQ--ECKPDLIVAISSDHMFNINLRL-QPPFTVGLSDSF-TPFGDM-DI----PQTPRPGHRALAMQFCRDAAAAG--FDLTQA-EEYRPDHGIAIPLMFLDP--------S---S------S------------IPILPLLVN-INMDPAPTPGRCLALAQVLRRTL-SALPGD-QRIVVIGTGGLSHWINIPGHGK----------------------------------------------------------------------VNSVFDQAVMDALANGA-PELLADL---SVEEILRDGGNGGLEIVNWMMAASMLPG-------------------------------------AKAVPVYYEAMPQWMTGMAGMAI
YP_003203382.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAEIVMAYSASHAPMM-----TADPGSAPR------EQADSFFGALEKVRDKCR--ELDVQAIVMMTGEHFTNFFLDG-LPQIAIGLDDEHLGPPEVWLQV----PKKMVPSNAGLAAHITASLIEQD--VQPALS-YGMKIDHGFMTVYYWLDN--------S---M------E------------LPMVPIVLN-CTTPPLMTIRQFHEFGKKLGKAI-RSYEGL-ERVALVAGGGLSHFVGEPRIGD----------------------------------------------------------------------IDEEFDNWFLDILAKGD-LTDIIDI---PNDELMEAGN-GTGEIRAWVALAGAMND-------------------------------------APGEVLSYVPVYEWINGMGVVLY
YP_004619593.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARITASVFTSHVPAIGA---ALDLGKTAE------PYWQPLFAGYEKSKQWIR--DNPPDVVFLVFNDHATAFSLDM-IPTFAIGCAAEFPVADEGWGPR----PVPKVTGHPELAAHIAQSVIQQD--FDLTLV-NKMDVDHGLTVPLSLMYGQP------A----------A--------WP--CPVIPFHTN-VVQYPVPSGRRCLALGQAIRRAV-ESFDQD-LKVQIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INKEFDNAFLDRLIAD--PKAQAAV---PHIDYVREAGSEGIELVMWLIARGAMGD------LAGG------------P-P-P----------RLAHRFYHVPASNTAVGHLILEE
YP_663439.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKITAGVATSHVPAIGA---AIDNGKTTE------PYWQPLFAGYDFAKEWIK--QEKPDVVILVYNDHASAFDMNI-IPTFALGCAPSFSPADEGWGPR----PVPDVVGYPELAAHIAQSVIQQD--FDLTIV-NKMDVDHGLTVPLSLMFGQP------E----------A--------WP--CKVIPLAVN-VVLYPAPSGKRCYALGKAIRNAV-ESFDED-VNVQIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INQEFDNAFLDRIVDD--SDNLSEM---PHFDYLNQAGSEGVELVMWLVMRGALND------------------------K-V----------KLKKRFYHVPASNTAVGHLVLEN
YP_003340303.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAEISLAVAASHAPGLTG---WFDMAPED--------DRRVVNQAYTAIREAIV--ASAIDVLVIVGNDHVANHRVGA-GVDFTFGLADRHRGPDEWFKPWLRV-PDYDIPGAPDVASALFDRLRGATS-VNVAGARENLRFDDNISVPVTKTGLA-------E-T--------G------------VRLVPILQN-CTIPPVPDERACYAFGVALGEAIRTGLPGD-LRVGLFGSGGLSHEPGGPRYLE----------------------------------------------------------------------IDEKFDHWWMNMLEAGDHEKVLAEA---TFDRMEQAGSGGTSELLSWIVVMGAIGE-------------------------------------RPCTSLGYVAFDEWRCGVGAVRW
YP_002801323.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MGKIVGGFWMPHDPVM-----FVAPEAPP------QAQRDKVWGAYQDCARRLA--ELEPTSVIVVGCDHYILFGTHC-LPRYLIGTGDVD-GPIDRLPGL----NREVVINHEALANHIVAHGEAQG--IDWSVA-RSFTVDHAFSIPHQLVVRPA------E----QLMGR-R------------LPSIPVYLA-CGVDPFISFERAADLGRQIRAAV-EAFDAD-ERVAIIGSGGISHWVGTAETGR----------------------------------------------------------------------VNEDFDREVLDIGERGD-LAALCAY---RNEEILERGGNGAMEIRNFACAMAAVPN-------------------------------------ARGETIAYEAVPAWVTGLGFLQL
WP_022873379.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAELTAVLASTHHPFYYKA--TTSPLQERP------PYAAQWQRKVEAYRETLT--AAEPDILVMVGADHFHQLWLDN-YPQFLIGKQEVYDATFYNEEREFGI-PKYTLAGDIDLSRYMHQELLGAD--FDFAVS-HELKIDHSIICPIITVRP-E------A----------D------------LPVVPIYTN-IFVPPLPSPKRFYDLGRAIRRII-DAYPSD-KKVAAIGTGHLSLEL---------------------------------------GGP----------------------RQFGEHG------PDPLFDADAIEWLSTGN-AEAILAN---VTHESMSGAGNATHGFMDLLLMMGIAGE-----------------------GVHAD---------YVDQLDLFHTREMYITWYPHQTD
EXJ10155.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKILGGIATSHIPAIGM---AMDKQLEQT------PYWKAFFESYPPIREWLN--AQAPDIAIIFYNDHGLEFFHDK-KPTFAIGAAPEYHNADEGWGIQ----PIPPVTGETELSWHIINELIAAE--FDITVC-QEMRVDHGLTVPLTLMWPGH------Q----------Y--------GH--VKVIPIAIN-CERHPMPTPARCFKLGQAVGAAV-HSYTGS-EKVIIMGTGGLSHQLDGERAGF----------------------------------------------------------------------INKPFDLYCMDKIVHE--PEALTRL---SIHDLVREAGAQGVELNMWLAMRGALEG------------------------GVL----------TELHRSYHLPISNTGAGVQLLAM
EXJ10146.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKIIGAVTTSHIPAIGM---AMDNKLEQT------PYWKPFFDAYPPVRAWLN--EKKPDVVVIFYNDHGLEFFLDR-KPTFAIGTAAQYLNADEGWGIN----TIPPVTGETELSWHIATDLVENE--FDITIC-QEMRVDHGLTVPLSLMWPGH------A----------Y--------GH--VKVIPVCIN-CERYPMPTPARCFKLGQAIGRAI-ESFDQD-LNVVLFGTGGLSHQLDGERAGF----------------------------------------------------------------------INREFDIDCMNKIVTA--PEELTKL---SNYDLMEIGGAQGVELNMWLAMRGALTG------------------------N-I----------TELHRNYHAPISNTGAGLLLLEH
WP_019369231.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARITAGVATSHVPAVGA---AMDLGKTAD------PYWQPVFAGYDWSKQWIA--GEKPDVVILVYNDHASAFDMRV-IPTFAIGCAERYGICDEGWGPR----PVPDVIGHPDLAWHIAQSCILDE--FDITIV-NEMQVDHGLTVPLSVMFGQP------E----------A--------WP--VKVVPVAVN-VVTYPPPSGNRCWLLGEAIARAV-ASYPED-LNVQVWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INAEWDNRFLDLMSGP-HGDELRAI---PHIEYLRETGSEGIEMVMWLIMRGALGR------------------------D-V----------RALHRHYHVPASNTAIGHLVLEP
YP_004107528.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MATIIGGLAASHVPAIGG---AMAKGLQKD------PYWAPFFDGFDTPCRWLE--AAKPDAAVVIYNDHGLNFFLDK-MPTFAIGAAPEYRNDDEGWGIP----VMAPFKGDTRLSWHIIETLVESE--FDPVTC-QEMLVDHAYSLPMELFLRDR------A-------------------HD--IPTVPVVVN-TVQHPLPSLRRCFKLGQAIGRAI-ESYPED-LKVVVIGTGGLSHQLEGQRAGF----------------------------------------------------------------------INTAFDRRCMDAMTGD--IESLLGI---DPHELVELAGSQGVEVMNWVAMRGALLG------------------------D-V----------HELHRNYHLPISNTASGIMLIEN
BAG30828.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKIVSACATSHVVMS-----PIGCE----------KQASRVVQGMEELGEKIR--ESEPTVLIVLSSDHMCNIDLSL-QPRFVVGVADSY-MSLGDM-DI----PKMRVRGNREIGKSIVNQADKDG--FDMCQS-EEYLLDHGIMVPLTFMGLTD------------------------------YPIVPVIIN-INTEPMASTERCLSLAKTIRKSILEQVSED-SRVSIIGAGGLSHWLCVEKHGD----------------------------------------------------------------------VSEEFDLMIIDLLSKANGAERIASM---GNDEIIKQGGNAGIEVVTWMMASAISES-------------------------------------KSGKKYFYEPMYKWFTGIGGMEL
WP_024024708.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MATIMGGIATSHIPAIGV---AMDKGLEQT------PYWKSFFDAYPPVREWLY--SQEPDIVVVFYNDHGLEFFHDR-KPTFAIGAAPQYENADEGWGIA----EIPPVTGETELSWHIVNQLIEHD--FDITVC-QEMKVDHGLTVPLTLMWPGH------Q----------Y--------GH--IKVIPIAIN-CERHPMPKPSRCFDFGKAIGNAI-RSYPGE-QNVVVFGTGGLSHQLDGQRAGF----------------------------------------------------------------------INKLFDLYCMDKIVDE--PEVLTKL---TNFDLIEKAGSQGVELNMWLAMRGALQG------------------------K-L----------TERHRSYHLPISNTGAGLQLLAT
YP_521580.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKIIGGLGTSHIPAIGG---AIHKGLQQD------PYWKPFFDGFPPIHEWLK--AQKPDVMVIFYNDHGLNFFLDK-MPTFAVGAAPQYVNSDEGWGIP----SLEALKGEVDLSWQIINHLVDKE--FDITTC-QELLVDHACSLPLKLFFPEG------------------------N-YP--VTVVPVCIN-TVQFPLPKAHRVYTLGRAVGEAV-AAWDSS-KKVAFIASGGLSHQLEGTRAGF----------------------------------------------------------------------INKDFDLKFMESLLTN--PEWATQF---SIHELVEKTGTQGIELLTWLAMRAALTV-GEG------------------A-G-V----------RKVHSNYHIPISNTATGLLALEK
WP_019463199.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARIIAGLGSPHAPSIGA---LIDKGAWQE------PGWEKLLDGYRPMQDWLR--ERRPDAAILIYNDHVTSFFFDR-YPTFALSVAGEHPIADEGFGPR----PLPPVRGDAEFAWHVAHSLVDDE--FDLTVC-QDMPLDHGALTPVSALWPDH------AE---------G--------WP--CAILPLAVN-VLQFPVPGPGRLFRLGKALRRAV-ESFPRD-MDVVVLGTGGLSHQLHGERFGY----------------------------------------------------------------------QNQDWDMEFLDRLQDD--PEHLAGL---RLQDFIERGGAEGAEVIMWLAMRGALST------------------------R-V----------RCLHRNYHAP-LHTGFAQVIYED
WP_010412099.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARITAGVASSHVPLLGV---AVDQGKTQD------DYFAPIFAGYDWTRKWEE--EQKPDVVILVYNDHASAFDMKI-IPTFAIGCGETYASADEGFGPR----PVPDVEGHPDLAWHIAQSLILDE--FDMTII-NEMDVDHGLTVPLSMMFGQP------E----------K--------WP--VKVIPLAVN-VVTYPVPTGNRCWALGEAIADAV-ASFPED-LNVQIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------LNREWDNRFMDLLIGE--TDEAREI---EHIEYIRETGTEGIEMIMWLIMRGALGK------------------------K-T----------RALHRHYHIPCSNTAIGHLVLEP
WP_024023795.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKITSGLGTSHIPLLGY---MVDKGESHL------EKWAPIFDGYTFTKKWIR--EQKPDVVILVYNDHATSFDMKV-IPTFAIGCGEEYHPADEGYGAR----PVPVVKGSPILAWHITASLIKQG--FDMTIV-NEMDVDHGLTVPLSMVFGEV------E----------E--------WP--CQVIPLAVN-TVVYPSPTGERCLALGNAIRTAV-EQFPED-LNVQVWGTGGMSHQLLGERAGL----------------------------------------------------------------------INQAWDLAFMDDLKSD--YKKLAAI---SQVEYIRESGTEGCEMVMWLIMRGALNH------------------------Q-V----------NEIHRHYHVPVSNTALGHLIYEN
WP_024024714.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKIIGAVTTSHIPAIAN---AMANGLEET------PYWKPFFDGYPPVRDWLN--EKKPDVIILFYNDHGLEFFIDK-KPTFAMGVADEYYNSDEGWGIP----TIPPVTGESDLSWHIANSIVDEG--FDMTIC-QEMKVDHGLTVPLNLMWPGH------Q----------Y--------GH--VKVIPVCIN-CEQYPMAQPWRTFELGRAIGRAV-ASYEED-INVVVFGTGGMSHQLDGERAGF----------------------------------------------------------------------INRAFDIDCLDKLVSN--PEALTKY---SNMDLVEQGGAQAVELNMLIAMRGTLLG------------------------K-V----------TERHRNYHAPISNTGSGLMLLEN
YP_005260433.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARMVLGLAATHAPG------ITARAEEEPP-----EKRARVYSNYEKLRGVLE--ETKPDVIVTVANDHVT-YMFEI-IPQFLIVVADEYEGPPDYEWLRI---PKYKVRIHRRLAEYLLKSLVDKG--FDVAFS-SNPLLDHATMNPLHFLAGDR-----------ERGVI-K------------YPVVPVLTN-AFVKPVPSLARGYQLGLAMREAL-ESYPEQ-LRVAVLATGGLSHDPGGPRWGY----------------------------------------------------------------------VDEEFDKRFLSYLASGD-VRSALAL---TPDEVFATGG-GSYEILNWVVVWGVMRG-------------------------------------KPAEVVDYVPGYNIGSAWAVWRP
YP_004900297.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARITGGIGVPHTPY------FPKFAAAE-------GPEGEINSFFAPIRARIE--AHRPDVLIVIDTDHFNTFYFDN-FPTFAVGVDDSFYGPIDDVALM----PPRDIGSDRALARHLHTALVRAE--FDPAFV-TNFKIGHSTCVPLHFLTPDL------D-----------------------VPVVPIFLN-GHLPPMPSAARAYGFGKALGAAI-EAWPAD-IGVEVVGTGSFSLDVAGPLMFE--GENYGV--------------------------------------------------------------PDLAWAKRVIALMVEGE-METLIAE---ATEPRMLAAGNVGGEVLNWIAMIGAVGN-------------------------------------DKAGSIALQEHRGHAYGIWDAGE
YP_004302839.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARIVGGIGVPHTPY------FPRFAAQE-------GSNGEINTFFGKVRADLE--AHRPDVILMIDTDHFNTFYFDT-YPTFAVGVDHGFYGPVDDVALM----PPRVIRSHKTLALHLHRELIARD--FDSALV-TNFKVGHSVCVPFHFLTPGF------E-----------------------QPIIPIFLN-GHLPPMPSARRAYAFGKALRLAI-LSWPED-IRVEVIGTGSFSLDVAGPKMFP--GENYGV--------------------------------------------------------------PDLPWAKRVIELMLTGD-IETLLDE---ASEERMLAAGNVGGELLNWIAMIGAVAN-------------------------------------DRASWIDIQEIRGHAFGVWEAEE
YP_572385.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MGKIVAGIGSSHVPSIGR---AYDQKKQAD------PAWQPLFDGYEPVKRWLA-EEVKADVVILVYNDHGTEFFLDR-YPTFALGVADSYEVADEGYGKR----PLPDFPGDAAFSEHLANHLVADE--FDLTLC-QEMALDHGFLTAMPLLWDHD------DT---------A--------WP--VKVVPLLVN-VIQHPLPTGQRCFKLGEAIRRAV-EAYPED-TRVVVVGTGGLSHQLNGERFGH----------------------------------------------------------------------INEEWDKQWLQRIQDE--PRELAAL---SHKEVMTAAGAEGGEVIMWFVMRGAMTE------------------------R-V----------EEVHRFYYAP-MTTGIGLLALNN
WP_020681608.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKIIGGITTSHIPAIGI---AMDRGIEDT------PYWKDFFAAYPPIREWLN--EQQPDIAIVFYNDHGLEMFLDK-KPTFAIGCASQYENADEGWGIA----TIPPVTGETELSWHIVNELVEND--FDPTVC-QDIKVDHGLTVPLSLMYPGR------N----------Y--------QH--LKVIPVCIN-CERHPMPKPSRCYALGQAIGRAV-ESFPGD-QKVVVFGTGGLSHQLDGERAGI----------------------------------------------------------------------INADFDNECMDKLVSD--PEALTRY---SNDDLIEIAGAQGVELNMWLAMRGCMLG------------------------N-V----------REVHRNYVAPISNTGAGTQLLLP
BAH57737.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAEVVGGFATSHILMS-----SSGVE----------DKAGRVTKGMAEIGRRIQ--ALSPDVIMVVTNDHLFNFGLDL-QVPFAIGTADAY-TPLGDLEV-----PQIERPGHRPFAEEFLSYAAEAG--FDLARA-ESLRPDHGVSVPMLFADPSN---------------------------T--VPLVPLYLN-LMMDPMPSPKRCWTLGETFADFVERRCSTV-DRVVVLAAGGLSHWVGYEPK------------------------------------------------------------------------VNEAWDRQFLADLEAG-QFLGWAGR---SKDEILEAAGNGGLEVINWLFMAAAVRA-------------------------------------QKSETIYYEAIPEWMTGMGGIEA
WP_022954593.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MSLVYAGV-CSHGPGITA---RADRADP--------ELRDAFYANLGQMRQDIV--DSGAEALIVIAAEHFANFFMNN-MPAYCIGMADEYEGPIEDPDWLKI--PRTKVPGNAELSERLITEVLKT---TDTAFS-QEWKFDHGISVPLNFLTPNY---------------------------D--LPIIPVNIN-CQGPPLTPLHRAWAFGEAIRAAC-DALP---EKIALVGTGGISHWPATPDSGK----------------------------------------------------------------------INSEWDAEFMDRFQRND-KEAMLSY---TNEETYRDGGQGGYEIRTLIATAAAARG-------------------------------------AKADVHFFEPIPIFATSCICAKF
WP_010204521.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MGKIVGAFTASHSPG------VTGWPERAE-----PRKREAIENAFAEARRRID--ALKPDAIVAISVEHFTNFNFSN-LPAFAIATADSYLGPVTAEMSQFLNVPQHDYPGNGKLGRHIYEFALTNE--FDPALVEGGLAFDENFCVPLKHLDPES-----------------K------------YPLVPIIVN-GVNPPWPTAKRCYDFGVMVRHAI-EAQNEV-ERVVVIGTGGLSHWVGLPESGT----------------------------------------------------------------------VNEEFDRDFIARIESGD-PEQLKNY---SPQEIDAAGN-GAHEVRTWIAAAGAIG--------------------------------------APFEVLAYEPVPEWLTGTAVAAA
WP_007876674.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARIVGGIGTSHVPTIGL---AYDKGRQND------PAWAPLFKGYEPVAEWLR--EQAPDVLVMFYNDHANSFFFDC-YPTFALGVSPSFEMADEGAGKR----PLPDINGHPELAAHLAECLVNDE--FDMTLF-QERALDHGCNSPLSLMWPHE------P----------A--------WP--GAIVPIEIN-VLQYPLPTAARCYKLGQAVRRAI-ESFPED-LKVAVVGTGGLSHQIHGERTGF----------------------------------------------------------------------NNPEWDDEFLRRIVDD--PHSLTQL---KHADFVRLGGAESVEVIMWLAMRGALDD------------------------K-I----------KCIHQNVYLA-TTTAMAVAIYEQ
WP_002542360.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MGKIVGGIGTSHIPSIGA---AMDNGTMVG------EYWQRFVNGIQPVRDWME--EVRPDVCLIVYNDHASAFSLES-IATFSIGVAPQFNPADEGYGPR----QVPVCEGNSELAWHIAESLILDE--FDMTIV-NEMDVDHGLTVPLSVVYGRP------K----------A--------WP--CQVIPLAVN-VVQYPQPTGNRCYNLGKAIRKAV-ESFPAE-TKVAIFGTGGLSHQLQGERAGL----------------------------------------------------------------------INVEYDCNWLDLMVNE--PEAAKKV---SHTEYLRETGSEGIEAIMWLVMRGALDD------------------------K-V----------DEVYRFTHAPVSNSHYGLTILEN
WP_008302235.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKITAGVATSHVPAIGA---AIDNGKTTD------PYWQPLFAGYDFGKEWIK--QNKPDVVILVFNDHASAFDMNM-IPTFALGCAPSFAPADEGWGPR----PVPNVVGYPELASHIAQSVIQQD--FDLTIV-NKMDVDHGLTVPLSLMFGQP------E----------A--------WP--CKVIPLAVN-VVLYPAPSGKRCYALGKAIREAV-DSFDED-VNVQIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INQEFDNDFLDRIVDD--AENLAQM---PHFDYLNQAGSEGVELVMWLVMRGALDD------------------------K-V----------TLKKRFYHVPASNTAVGHLVLEN
ETN93047.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MATITAGVATSHVPLIGV---GIDQGKCEE------PYFQPIFAGYEWTKEWIAKPENRPDVVILVYNDHASAFGQEI-IPTFAIGCAEEFASADEGWGPR----PVPKVRNHSNLAWHIAENLILDE--FDMTIM-NEMDVDHGLTVPLSALFGQP------D----------A--------WP--ALVVPIMIN-VVTYPIASGDRCFRLGQAIKRAV-ESFPSD-LNVQIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INQEWDQQFLDDLTAS--PERLRQI---PHIEYLREAGSEGIELVMWLVMLGALTN--------------------------P----------KELHRHYHVPASNTALGHIVLEN
WP_007849959.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARITASVFTSHVPAIGA---ALDLGKTQE------DYWKPLFAGYDFSKQWMK--DNKPDVVFLVYNDHATAFSLEM-IPTFAIGTAAEYLPADEGWGPR----PVPKVIGHPDLASHIAQSVIQQD--FDLTIV-NRMDVDHGLTVPLSLMCGQP------D-----PVAG-A--------WP--CPVIPFAVN-VVQYPVPSGRRCYNLGQAIRKAI-ESYDED-LNVHIWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INKDFDNDFLDKLISD--PEAAASI---PHIDYVREAGSEGIELVMWLIARGAMAD------VAGG------------K-P-P----------KVAHRFYHVPASNTAVGHLILEN
WP_019530228.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKIVGGITTSHIPAIGN---AISQGLRHD------TYWERFFDGYTPVKEWLA--KVKPDVAIVVANDHGLNFFLDT-MPTFAMGTAQRYENADEGWGLK----TLTGFDGDAPFSWHMIESLVADK--FDMTIC-QEMRVDHGFVVPMTVLWGEH------D----------K--------WP--VKLVPLAVN-TVQHPLPTAERCFELGKALRTAI-ESYGED-IKVVIVGTGGMSHQLQGERAGI----------------------------------------------------------------------IDTDFDIECIENIIHN--PEKFTQL---SNTEIMERAGTEGIETIMWMVMRGALTE------------------------K-V----------KVVHKHYHAPISNTGAGVLVLEN
WP_017011695.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MGKIVGGIGTSHIPSIGA---AMDNGTMYD--PAHSDYWQRFVNGIQPVREWME--TVKPDVCLIVYNDHASAFSLES-VATFSIGVAQQFNPADEGYGPR----QVPACEGNSELAWHIAESLVLDE--FDMTIV-SEMDVDHGLTVPLSVAYGQP------K----------A--------WP--CQVIPLAVN-VVQYPQPTGNRCFNLGKAVRKAV-ESFPEE-TKVVIFGTGGLSHQLQGERAGL----------------------------------------------------------------------INTEYDCHWLDMMVND--PDAAKAV---SHTEYLREAGSEGIEAIMWLVMRGAMDK------------------------K-V----------DEVYRFTHAPVSNSHYGLTVLEN
YP_001152768.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MAKLVIGLAASHAPG------ITARVEEEPQ-----EVRARVYRNYDKLRALLE--EARPDVLLVVANDHVT-YMFEI-IPQFLMVIADAYEGPPDHQWLRI---PKYKVKFHTDLTSFILAGLLERG--FDVAFS-ANPLLDHATMNPLHFLASDR-----------EGGVI-K------------YPIVSLLTN-AFVKPLPPLRRGYQLGLALRELV-EQFPED-LRVAALATGGLSHDPGGPSWGY----------------------------------------------------------------------VDEEFDKRFLGMLTRGD-VESALKL---TPEEVLSTGG-GSYEILNWVVVWGVMRG-------------------------------------KPAAVLDYVPSYNIGSAWAVWRP
1B4U_D ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MARVTTGITSSHIPALGAA--IQTGTSDN-------DYWGPVFKGYQPIRDWIKQPGNMPDVVILVYNDHASAFDMNI-IPTFAIGCAETFKPADEGWGPR----PVPDVKGHPDLAWHIAQSLILDE--FDMTIM-NQMDVDHGCTVPLSMIFGEP--------------------------EEWPCKVIPFPVN-VVTYPPPSGKRCFALGDSIRAAV-ESFPED-LNVHVWGTGGMSHQLQGPRAGL----------------------------------------------------------------------INKEFDLNFIDKLISD--PEELSKM---PHIQYLRESGSEGVELVMWLIMRGALPE------------------------K-V----------RDLYTFYHIPASNTALGAMILQP
consensus/100% ......................................................................................................................................................................................................................................................................p..h.h.spH............h.h..................................h......................sps..............................................sh..s.....s.........hu..h..............h.hhssG.hs.................................................................................p..hs...h...........................s........h....s................................................................
consensus/95% ....................................................................................................................................................................................................................sH...............................................sp.hh.h.s-H......p...s.h.lu.......s...............h.s....u..h..........hD.s.......hsps...sh..h.....................................lPh..s.....P.....R...hG..l..hh.........pl.hhuoGuhSp................................................................................s..aD..hh..h........h..............sG..s.Eh..ah.h.uhh................................................s......s......
consensus/90% ....................................................................................................................................................................................................................oH.P...........................h..sh......h......s-hhhhh.sDH...h..p..hs.hslu.s....ss...............h.s...hu..h...hh.....hDhs....pb.hDHuh..Ph..h.s..................................hlPh.hs.s...Ph....R...hG.sl..hh......s..pV.hhuoGGhSH.....p..........................................................................s..aD..hhp.h........h..........h...sG..s.Eh..ahhh.uhh..............................................a.s......u......
consensus/85% .................................................................................................................................................................................................................h..oH.P.........s.s...............h..sh......h.....pP-hlhhh.sDHh.sh.bp..hPsFslG.s....ss...............h.s...hu..l.p.hh.p...hDhs....pb.lDHuh..Ph.hh.s..................................llPl.lN.sh..Phss..Rhb.lGpsl.phl...h..s.bpV.lhuoGGhSHb....p..........................................................................s..aD..hhp.h..s.....h..h...s..ph...uG..u.Eh..Wlhh.uAh..........................................p..ha.s......u...hp.
consensus/80% ...........................................................................................................................................................................................................sbh.s.h..SHsP.........s.s............b..h..sh....pbl.....pPDlllhh.sDHhpsa.hc..hPsFslG.u....ss..s..........s.h.s...lu.plhp.lh.p...hDhs....ph.lDHuh..Ph.hh.s..................................llPl.lN.sh..Phss.pRhh.LGpul.chl.psh..s.bpV.lhuoGGhSHb..s.p.s.......................................................................hN..aD..hhp.h..s.....h..h...s..-h.p.uG..u.El..WlhhbuAhss........................................p..ha.s.s....u..hhp.
consensus/75% ..........................................................................................................................................................................................................Mubl.ushs.SHsP........hs.sp.........shh..hb.uh..hppbl...p.cPDlllhh.sDHhpsF.hc..hPsFslG.u.ph.ss.ps........s.s.l.s...Lu.plhpplh.p...hDhshs.pph.lDHuh..Plphh.s................................h.llPlhlN.sh..PhPs.pRhh.LGpAl.chl.pshs.s.bpVhlhuoGGhSHb..s.chu.......................................................................lN..aDp.hlc.l.ps.....l..h...s..-h.pbuG..u.El..WlhhbuAhss........................................p..ha.Phsp.hsG..hhp.
consensus/70% ..........................................................................................................................................................................................................Mublhuuls.SHsP........hs.sc..p......shh..hh.uh..hppblp..p.cPDlllhhhsDHhpsF.h-..hPsFslGhuspa.ss.-s........s.ssl.upspLubclhppll.p...FDhshs.pch.lDHGh..Plphhhsp...............................h.llPlhlN.sh..PlPs.pRhh.LGpAl.cAl.puhs.s.b+VhlhuTGGlSHb..s.chub......................................................................lN.paDp.alcbl.ss...p.l..h...sp.-hhpbuGp.u.Elb.WlhhbuAhss........................................p..aa.Phsp.hsG..hhps

#;Part 2

|C-terminal LigA fusion----------------------------------->
#;C-terminal LigA fusion
WP_020653031.1 ------E----------------------------------------------------------------------------------------------------------------------------------------------------------------------AN-PD---------------PALSA-KANERQRAHMRHQTAGVEELEGTYPFTLQRSVEGYRINKYLHQLVQPEFRARFLADPQATYEEAGLLPEERDLITRRDWQGLIRYGAIFFLLEKLGAVVGVSNLHIYAAMRGETLEDFQKTR---NTR-ALYSVAGAGA-----ASGAD-WNKD----QDQSRS
YP_004304861.1 --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ENDPAA-----DTGRTAIRTGNPQLEGASEIEGTYVFDIQTATKRINLNRFFWNMKNPEFRATFSADEAAACRKAGLTPEETRMVAERDWIGLVRYGANFFVLEKFARLVGETNLEVYAEMRGETFEEFLATRQVPDAR------------------------------------
WP_007439241.1 --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------DQ---G-----EAKPAAPHAGNPQLEGVKDIEGTYAFDIPTGRERLRLNRFFWNMKEAGFREAFAADERGACERAGLTAEETRLVLERDWLGLVRYGANFFVLEKFARLVGRTNLEVYADMRGETFEEFLATRQVPGAR------------------------------------
EWF39579.1 ------N----------------------------------------------------------------------------------------------------------------------------------------------------------------------AR-LP---------------P--V--DTLTRHRQHMAQQLAGVEKLPGTYPFTHERSLNGLRLNRFLHRLIEPAWRERFLQSPQSLYAEAGLSEEEQLLLNARDWRGLIQYGASFFLLEKMGAVVGVSNLHIYAAMRGQTLEAFQQTR---NQQ-VTYSVAG-KR-------------------------
WP_024022599.1 ------T----------------------------------------------------------------------------------------------------------------------------------------------------------------------DT-VA---------------Q--V--VP----DAYLNEQLDGIEALEGTYPFTLEVSHKAYRINDFLRRLSISEHREKFLSSQEELMSEYDLTEEEKDMIRHLRWIEMIQYGAIFFGLEKLSAVLGKSNPEVYASMRGETMAEFQASR---KVS-MTYSVGK--------K-------------------
YP_004154889.1 ------L----------------------------------------------------------------------------------------------------------------------------------------------------------------------AS-P----------------P--VA-REIERHRRHMDEQLAGVESLEGTHPFTLETSVRAYRLNKFLHGMTRPEHRARFLADEEAAFDAAALTPQERTLVRERDWRGLIHYGVIFFMLEKLGAVVGVSNLHIYAAMRGQTLEDFQQTR---NAPGALYSVAG-KD-----AAPQT-WDAAQPAPRPPVKP
XP_004532456.1 ------N----------------------------------------------------------------------------------------------------------------------------------------------------------------------AG-PV---------------P--E--ASLERHRQHMARQLAGVEKLPGTLPFTQERSLKGLRLNGFLHRLTEPAWRERFLHQPRALYAEAGLSDEEQRLLDERDWRGLIHYGASFFLLEKMGAVVGVSNLHIYAAMRGQTLEAFQQTR---NQQ-VTYSVAG-KR-------------------------
YP_572384.1 ------Q----------------------------------------------------------------------------------------------------------------------------------------------------------------------AR-PN---------------P--V--DLSERYRQHSRHQQEGIEALEGTYPFTLERSRKGYRINRFLHRLIEPDWRERFLADPEALFDEAALSEEERRLIRERDWRGMIHYGVIFFLLEKLGAVIGTSNLHIYAAMRGESLEEFQKTR---NQQ-VTYSVAR-RQGSGDASSAET---------------
WP_018006568.1 ------A----------------------------------------------------------------------------------------------------------------------------------------------------------------------AA-ED---------------ADVVA-TRARQHRDHIGHQLKGIDELEGTYPFTLERSVRAYRINRYLHQLIHPDFRKRFRSDPVATFDAAGLTDEERDLITRRDWRGMIHYGVIFFLLEKLGAVSGVSNLHLYAAMRGQSLEEFQKTR---NAPGALYSVAG-GT-----GSSTQ-WTSR----KS----
YP_001748899.1 ------R----------------------------------------------------------------------------------------------------------------------------------------------------------------------DQ-AL---------------P--A--PVNERHRQHMQHQLAGAQQLQGTYPYTLERSAKGYRLNKFLHRMIEPQWRQRFLSEPEALYREAGLSEEESDLLRRRDWRGLIHYGVIFFVLEKLGAVLGVSNLDIYAAMRGQSIEDFMKTR---NQQ-VRYSVAG-KASS-----------------------
YP_007876039.1 ------N----------------------------------------------------------------------------------------------------------------------------------------------------------------------AR-VP---------------P--V--DTLGRHRQHMAQQLAGVEALPGTYPFTHERSLNGLRLNRFLHQLIQPAWRERFLSQPQALYAEAGLSEYEQALLDARDWRGLIHYGASFFLLEKMGAVVGVSNLHIYAAMRGQTLEEFQRTR---NQQ-VTYSVAG-TR-------------------------
CAZ90549.1 ------N----------------------------------------------------------------------------------------------------------------------------------------------------------------------AR-TP---------------P--V--DTLSRHREHIARQLSGVEKLPGTYPFTHERSLNAIRLNSFLHKLIEPAWRERFKTAPQALYEEAGLTEEERQLISDRDWRGLIHYGASFFLLEKMGAVVGVSNLHIYAAMRGVSLEAFQQTR---NQQ-VLYSVAG-DK-------------------------
YP_001238264.1 ------L----------------------------------------------------------------------------------------------------------------------------------------------------------------------GT-AP---------------D--P--REVAAYRAHIAHELQGAETLPGTYPFTHARSQANFRINDFLHRLVIPAHRKRFIEEFDALADEYRLTQEERELIRNRRWIEMIRRGVSFFMLEKMAAVIGVSNPEVYAAFRGETLEAFLKTR---KVP-MRYSVAG--------GAKAD---------AIDAQ-
WP_021014691.1 ------Q----------------------------------------------------------------------------------------------------------------------------------------------------------------------SG-TL---------------P--V--NTVKRHQAKMAEQLAGIEKLSGSYPFTQARSLEALRLNRFLYQLIKPALRERFRHDAQTMFAEAKLSEQECEMIRQRDWRKLIQYGASFFLLEKFGAVTGASNLDIYAAMKGVPLDEFMKTR---NQQ-VIYSVAG-KE-------PTV---------------
WP_004841931.1 ------L----------------------------------------------------------------------------------------------------------------------------------------------------------------------GE-AA---------------T--P--DEIEAYRQHLDYELQGAELLKGTYPLTHAVSHANLRINAFLHDLVLPQHRSRFLTDFEALANERGLDDEEKNLIRERKWIEMIRRGVSFFVLEKMAAVLGVPNPQVYASFRGETLEQFLATR---KVP-ITYSVAG--------GAQAK---------AMDKAE
YP_005402439.1 ------Q----------------------------------------------------------------------------------------------------------------------------------------------------------------------SR-EA---------------P--Y--DVQQRQRDKIAQQMAGVEKLPGTYPFTQARSLKALRINRFLHRLIQPAWRERFLTDQHALFAENKLTDEEQQLLRELDWRGMIHYGVSFFLLEKLGAVVGVSNLHIYSAMRGETLEEFQKTR---NQQ-VLYSVAG-KAKA-----------------------
YP_002800264.1 ------R----------------------------------------------------------------------------------------------------------------------------------------------------------------------DR-EV---------------P--V--DLHERHRRHMDHQLAGADRLEGTYPFDLARSAKGYRLNKFLHGLISPAFRERFKEEPETLFEEHRLSEQERDMLRRLDWRALIQYGASFFVLEKLGAVVGVSNLHIYSAMRGQSLEEFQKTR---NRQ-VLYSVAG-KR-------------------------
CDM23687.1 ------L----------------------------------------------------------------------------------------------------------------------------------------------------------------------GG-AP---------------D--P--AAVEAYRTHIVHELEGAGEIPGSYPFTHARSQANLRINSFLHDLVKPAHRARFVTDFEALANEHGLTVEEKDLIRNRKWIEMVRRGVSFFVLEKMAAVLGVSNPEVYAAFRGESLEQFLATR---KVP-MTYSVAG--------GDKVR---------EMDKA-
WP_007892815.1 ------Q----------------------------------------------------------------------------------------------------------------------------------------------------------------------SR-EA---------------P--V--DVHQRQRDKINLQLSGVEKLPGTYPFTQARSLKALRINRFLHRMIQPEWRKRFRAEPQALYQEAGLTAEEQALITQLDWRGMIHYGVSFFLLEKLGAVVGVSNLHIYSAMRGETLEQFQQTR---NQQ-VLYSVAG-KAD------------------------
WP_019572895.1 ------Q----------------------------------------------------------------------------------------------------------------------------------------------------------------------AS-PG---------------P--VA-GEVERHRAHMAKELAGADGLTGTYPFDLARSVKAYRLNRFLHELIVPAHRQAFMADPEAAFEQAGLTDEERTLVRERHWRGLIHYGVIFFMLEKLGAVIGVSNLHIYAAMRGESLEDFQKTR---NAPGALYSVAG-QD-----SKTLS-WNT-----------
YP_004847937.1 ------A----------------------------------------------------------------------------------------------------------------------------------------------------------------------EV-SL---------------P--KA-R-SADLRHAMERELAGVEKLEGTHPFTLAASLKTYRLNRYLHDMIHPEHRALFLADPEASFERAGLAEEERDLLRRRDWDGLIRYGCIFFGLEKLGAVVGVSNLHIYAAMRGQSLEAFQATR---NAPGALYSVTG-KD-----GGQLQ-WDQ-----EKATQK
WP_007512588.1 ------E----------------------------------------------------------------------------------------------------------------------------------------------------------------------TA-DL---------------P--VAAQDRHRHRERMAQQLRGIDRLPGTYPFDLARSLKAYRLNKYLHAMIDPAHRARFLADPEASFDEAGLTDTERDLVRRRDWRAMIHYGVIFFVLEKLGAVVGTSNLHIYAAMRGESLDDFLATR---NTK-VLYSVSG-SQ-----ATKSDPWKTS-PEGDAPAT-
WP_007857761.1 AD----S----------------------------------------------------------------------------------------------------------------------------------------------------------------------GL-PA---------------P--V----LQRHRAHMQLQLAGAEALEGTHPFTLARSVKAYRLNRFLHALVQPAVRAAFLADEEVAYGRAGLTEVERTLVRQRDWRGLIHYGVIFFLLEKLGAVVGVSNLHIYAAMRGESLEAFQQTR---NTQ-ALYSVAG-KD-----AGALA-WDAP-PAPAASTGT
YP_003739931.1 ------Q----------------------------------------------------------------------------------------------------------------------------------------------------------------------AR-EA---------------P--V--DVHQRQRDKINLQLSGVEKLPGTYPFTQARSLKALRINKFLHKMIQPAWRERFRNEPEALYDESKLTEEERTLISSLDWRGMIHYGVSFFLLEKLGAVVGVSNLHIYSAMRGVSLEEFQQTR---NQQ-VLYSVAG-KAS------------------------
#;N-terminal LigA fusion
YP_004909224.1 ------Q---------------------------------------------------------------------------------------------------------------------------------------------HPQ---PTEEN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_020555234.1 ------H-----------------------------------------------------------------------------------------------------------------SLENH--------------SLENHSLENHPRAEAPAAKE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_005052165.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------PVAPRPVESESVSLPLEEVHA--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_006963494.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------PTD--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_994980.1 ------P--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CCH74972.1 ------K----------------------------------------------------------------------------------------------------------------------------------------------PSAA-AAAKE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
#;insert-containing clade
ETX64855.1 --T---T-Q--------------------------N---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_001748850.1 --H---S-I--------------------------T---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_005022825.1 --T---T-T--------------------------KNTKTKAVNEEYRNV-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
NP_929466.1 --Q---P-V--------------------------T---------------------QIGA--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_020551946.1 --D---P-A--------------------------V------------------------------KRST-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_020501060.1 --V---S-A--------------------------D-----------A---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_009476600.1 --T---P-R--------------------------G-----------LR--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
XP_004532522.1 --A---V-Q--------------------------N---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_020418617.1 --R---P-R--------------------------E-----------TTR-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
A1TCX1.2 --V---C-T--------------------------S---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
EWM11238.1 --F---P-V--------------------------D---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_004648724.1 --E---P-K------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
EWF44545.1 --T---T-E--------------------------I---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
EIQ77612.1 --T---T-Q--------------------------N---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_021015281.1 --A---P-H--------------------------R---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_017934588.1 --R---S-V--------------------------R---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_009473126.1 --V---A-V--------------------------D-----------E---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

13



Supporting_Data.JBC.txt 5/13/2019

BAB91220.1 --R---T-K--------------------------E-----------ITA-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_003220333.1 --R---T-E--------------------------N---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_005138991.1 --H------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
EXJ11820.1 --Y---T-E--------------------------E-----TL--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_007873101.1 --T---A-Q--------------------------N---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_007340155.1 --R---S-Q--------------------------N---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_294497.1 --E---P-A--------------------------A-----------V---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
EMP15107.1 VLR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_004491427.1 --T---P-A--------------------------S-----------ALAHARVSNKGVVR--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_001415840.1 --E---P-R------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_006319605.1 --A---P-K--------------------------NR--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_284572.1 --S---A-E--------------------------Q-----AT--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_018423686.1 --R---P-V--------------------------T-----------AHV-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_002798695.1 --E---R-R------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_017934975.1 ---------------------------------------------------TQS---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_009472384.1 ---------------------------------------------------A-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_008925910.1 A-R---S-----------------------------------------------------------------------------------------------------------------------------------------------------------------L----AR------------------P-------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_004649929.1 --E---L-K--------------------------N---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_021473268.1 --I---P-R--------------------------N---A-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_004673996.1 D-P---P-LAQAA--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AHF75320.1 P-G---Q-S------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_018240214.1 D-A---A-A------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
ETS87107.1 E-V---K-E------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
EXJ81538.1 C-V---T-E---------KFN------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
EMR66251.1 E-V---K-S---------E--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
EPE09323.1 N-M---G-D---------GAPLSGVNGTNGTNGVSH---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
XP_002145661.1 E-V---G-E-------------SETENVNGTNGV-H---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
EME79630.1 G-D---A-F---------DGA-GTNGVMNGANG--H---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
EFX02438.1 E-V---K-E---------PAA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
EOO02204.1 P-V---P-A------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
NP_885852.1 G-V---A-QAWPVNPLIKEQE------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_004330345.1 --I---T-P--------------------------A-----------------------GSDDPARKESA-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_007520494.1 --R---P-G--------------------------G----------TGHP-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_021471208.1 FAEVEAAPA--------------------------L------------------------------QASAAGAVTGNQP--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_007509947.1 --L---P-T--------------------------G---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_007086582.1 SQ----P-V--------------------------E------------------------------QKTGQSSEYELSK--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_008736064.1 --F---P-V--------------------------A---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
#;LigA association in operons/standalone versions
YP_934041.1 ------N--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_000101037.1 A--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
BAO50823.1 DVAAV----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_018423369.1 ------E----------------------------------------------------------------------------------------------------------------------------------------------------------------------VA--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CDM24160.1 ------A--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_010154155.1 ------S-----------------------------------------------------------------------------------------------------------------R--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CDM24174.1 ------Q-----------------------------------------------------------------------------------------------------------------Q--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_021027554.1 ------G--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_202373.1 GE----E----------------------------------------------------------------------------------------------------------------------------------------------------------------------VAVAPRSAEWLARTADAA----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_005025018.1 ------K--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
BAC56744.1 H-VK-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_001792656.1 ------N-----------------------------------------------------------------------------------------------------------------V--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_001792718.1 ------Q---------------------------------------------------------------------------------------------------------------------G----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_019430292.1 ------S--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_020560691.1 ------S----------------------------------------------------------------------------------------------------------------------------------------S----------HSAGV------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_018575487.1 ------K-------------------------------------------------------------------------------------------------------------------E------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_008838686.1 ------E----------------------------------------------------------------------------------------------------------------------------------------------------------------------AA--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_982956.1 ------A--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
BAC75996.1 A-PEEEP--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_017524442.1 ------A----------------------------------------------------------------------------------------------------------------------------------------------------------QF----------EQ------------------------QSTKEQK-------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_007510951.1 R-PAGGEFDGGH---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_022981688.1 ------T--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
BAO29042.1 ------T--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
BAO29046.1 ------V--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_004337826.1 ------N--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_018913068.1 ------P----------------------------------------------------------------------------------------------------------------RT--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_004152577.1 S-V---A--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_018016342.1 T-V------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_006296240.1 ------E---------------------------------------------------------------------------------------------------------------------A----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_019957949.1 ------Q--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_022958205.1 S-C--------V---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_006725899.1 -----------------------------------------------------------------------------A---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_018701275.1 E-----S---------------------------------------------------------------------------------------------------------------------------------------------FA---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_018082716.1 ------G----------------------------------------------------------------------------------------------------------------------------------------N----------NS---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_004986251.1 ------A-------------------------------------------------------------------------------------------------------------------------A------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_017670030.1 ------Q----------------------------------------------------------------------------------------------------------------------------------------T---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_001238778.1 ------V--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_017792411.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------PGAPKNAPANTAANTPDQN----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_001238748.1 ------N--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_003819047.1 ------V----------------------------------------------------------------------------------------------------------------------------------------AESDAVPANDAQGVAA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
EWS64038.1 ------V--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_007669962.1 E-I---A--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_021446853.1 ------K-------------------------------------------------------------------------------------------------------------------ETA----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_003060964.1 ------D-------------------------------------------------------------------------------------------------------------------A------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_004111151.1 ------A--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_419621.1 ------V--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_008335201.1 ------A--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_018063894.1 -----------------------------------------------------------------------------A---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_008593090.1 ------K--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_496513.1 ------A--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_498082.1 ------A----------------------------------------------------------------------------------------------------------------------------------------D---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_010140558.1 ------A--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_004555986.1 ------L----------------------------------------------------------------------------------------------------------------------------------------T---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_008047227.1 ------T-------------------------------------------------------------------------------------------------------------------------PKR----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_005085543.1 ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_004468881.1 K-I-----K------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_021199425.1 ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_020480398.1 RLP------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_024024132.1 K-I-----K------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_022978281.1 K-R-----TH-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_007184425.1 K-A-----A------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
EXJ13036.1 C-V-----E------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_006381768.1 A-A-----A------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_019966183.1 R-A-----AA-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_019621376.1 ------G-------------------------------------------------------------------------------------------------------------------------TD-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_003590131.1 E-V------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_003110595.1 -----------------------------------------------------------------------------A---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_018334034.1 -----------------------------------------------------------------------------SL--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_008732115.1 -----------------------------------------------------------------------------A---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_022888887.1 ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_001565460.1 ------G--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_020418881.1 ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_020423186.1 ------L-------------------------------------------------------------------------------------------------------------------------------GA-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_005329507.1 ------R-------------------------------------------------------------------------------------------------------------------------------VS---QPA-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_003551263.1 ------S-------------------------------------------------------------------------------------------------------------------------------------E------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_521615.1 ------I--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_009153664.1 ------L-------------------------------------------------------------------------------------------------------------------------------GDGEGAPA-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_004931599.1 A-A------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_003203382.1 KGDSEAAAAV-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_004619593.1 ------Q-----------------------------------------------------------------------------------------------------------------T--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_663439.1 ------D--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_003340303.1 D-----M---------------------------------------------------------------------------------------------------------------------------------------------TRPSD-KTEVK------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_002801323.1 H-P-----EESVA--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_022873379.1 -----------------------------------------------------------------------------RQAQAAAHAAEVSGASLGPIWASDPVWDQFRTDDAARPAAQPAV--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
EXJ10155.1 ------N-------------------------------------------------------------------------------------------------------------------------EG-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
EXJ10146.1 ------E-------------------------------------------------------------------------------------------------------------------------H------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_019369231.1 ------V----------------------------------------------------------------------------------------------------------------------------------------R---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_004107528.1 ------R---------------------------------------------------------------------------------------------------------------------PKLARAA----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
BAG30828.1 N-VK-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_024024708.1 ------S-------------------------------------------------------------------------------------------------------------------------DAVDVNQC-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_521580.1 ------V---------------------------------------------------------------------------------------------------------------------S----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_019463199.1 ------M----------------------------------------------------------------------------------------------------------------------------------------------------------------------PH-VA-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_010412099.1 ------E----------------------------------------------------------------------------------------------------------------------------------------NS--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_024023795.1 ------T----------------------------------------------------------------------------------------------------------------------------------------D---TMNLED-KP---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_024024714.1 ------E-------------------------------------------------------------------------------------------------------------------------MPTAE--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_005260433.1 ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_004900297.1 ----A-Q--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_004302839.1 ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_572385.1 ------S----------------------------------------------------------------------------------------------------------------------------------------------------------------------D---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_020681608.1 ------E--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
BAH57737.1 --V------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_022954593.1 E-L------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_010204521.1 TPGLHL---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_007876674.1 ------A--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_002542360.1 ------A-------------------------------------------------------------------------------------------------------------------------------------SD------------RVTEG--TMSTEPNV--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_008302235.1 ------N--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
ETN93047.1 ------G-------------------------------------------------------------------------------------------------------------------K------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_007849959.1 ------S--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_019530228.1 ------T-------------------------------------------------------------------------------------------------------------------------EE-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_017011695.1 ------A-------------------------------------------------------------------------------------------------------------------------------------SD------------RVTQG--TLTFKSDLGSRSSE--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_001152768.1 ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1B4U_D ------E---------------------------------------------------------------------------------------------------------------------------------------------------ETAGTPLEPRKVMSGHSLAQA--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
consensus/100% ...........................................................................................................................................................................................................................................................................................................................................................................
consensus/95% ...........................................................................................................................................................................................................................................................................................................................................................................
consensus/90% ...........................................................................................................................................................................................................................................................................................................................................................................
consensus/85% ...........................................................................................................................................................................................................................................................................................................................................................................
consensus/80% ...........................................................................................................................................................................................................................................................................................................................................................................
consensus/75% ...........................................................................................................................................................................................................................................................................................................................................................................
consensus/70% ...........................................................................................................................................................................................................................................................................................................................................................................

C. Rv2728c-like family alignment

#;Positions in the alignment equivalent to standard active site residue positions are marked with '*' above the alignment,
#;to emphasize loss of active site residues in this family.

Table 1-defined conserved VRs features marked above secondary structure predictions

PxsPxxxP P
* * ** * * * *

FINAL --------------------------------EEEEE------E--------------HHH--HHHHHHHHHHHHHHHH------EEEEE-------------------------------------------EE----------------------------------------HHHHHHHHHHH-------EEEEEE-------------HHH---------------HHHHHHHHH---------HHHH------------------------------EEEEEE--------------------HHHHHHHHHHHH--------HHHHHH----HHHH-------HHHHH---HHHHHHHHHH------------------------------------------------EEEEEE--------EEEEEEE---
ALIGN -----------------------------------E----------------------HHH--HHHHHHHHHHHHHHHH-----EEEEEE-------------------------------------------EEEE-------------------------------------HHHHHHHHHHH----------EEEE---------------H---------------HHHHHHHHH---------HHH--------------------------------EEEEEE-------------------HHHHHHHHHHHH-------HHHHHHH----HHHH-------HHHHH---HHHHHHHHHH----------------------------------------------HHHHHHHH---------EEEEE----
HMM ---------------------------------HEEEE----EEEE-----------------HHHHHHHHHHHHHHHH-----EEEEEE--------------------------------------EEEE-EE---------------------------------------HHHHHHHHHHH--------EEEEEE--------------HH---------------HHHHHHHHH---------HHH-------------------------------EEEEEEE----------------H-HHHHHHHHHHHHHHH-----HHHHHHH---HHHHH-------HHHHH---HHHHHHHHHH------------------------------------------------EEEEEEE------EEEEEEE----
FREQ --------------------------------EEEE----------------------HHH--HHHHHHHHHHHHHHHH------EEEE----------------------------------------------------------------------------------------HHHHHHHHH-------EEEEE--------------HHH---------------HHHHHHHHH---------HHHHH-----------------------------EEEEE-----------------------HHHHHHHHHH--------HHHHHH----HHHH-------HHHHH----HHHHHHHH-----------------------------------------------HHHHHH----------EEEEEEE---
PSSM ---------------------------------EEEE--------------------HHHH--HHHHHHHHHHHHHHHH------EEEE--------------------------------------------------------------------------------------HHHHHHHHHHHH------EEEEE--------------HHH---------------HHHHHHHHH---------HHH-------------------------------EEEEEE-------------------HHHHHHHHHHHHH--------H-HHH-----HHHH-------HHHHHH--HHHHHHHHH--------------------------------------------------EEEEE---------EEEEEE---
YP_003834682.1 -----------------------------MSLVAAAVCPHPPLIVPELAG------AAAPE--LDDLRAAADAAVARLLAAGPEAILLVGGGPETV---------RFNAAD-----------WGSLRGFGLD-RPVRLWK------------------------ISCSGGERLPLSLTVGAWLLNRSGTE-LPRLARSVA--------HDATPAE---------------CAEFG-------------ASLIDDD------------------------DPRVALLVLGDGSACRGVKAPGYD-DPRAEAYDEGAAAALAGA-----DADALLG--LDPGLS-------AELRVAGRAPWQVLAGAARAA-----------------------------------------GGDWRGELSYHR--APYGVAYFVANWERA--------------------------------------
YP_004492962.1 ------------------------------MFTAAAFIPGPPLLVPELAN------EAASE--TADLRRAVLDAASALAET-CDQWIAVGTDTSAL---------RNASNE-----------SGTFRGFGVD-VMVSLGP-----------------------EPDGSIDADMPLPALIAAWVRGQSAPA-QRCELEYLQ--------PDTPAAS---------------ALSRGEQLR---------RQLDAV-------------------------PERVGALIVADGATTLTDRAPGAF-DPRAEEFERTLSEALDSG-----ETGILAT--LDVQLC-------CELGVTARAAWQVLASLFTG------------------------------------------TKPGRVTHRFDS--APYGVGYHVGMWLP---------------------------------------
WP_016892382.1 ------------------------------MNLSIAICPSTPLLVPELGG------EAAAE--TGELRAASVTVARSL----PAQWIAIGVGDGQY-----------HADI-----------SGTFAGYGAD-VRVSLSD-------------------------RIGKPAQLPLPVLIAGWLRSRAEAD--EAEVRLV-----------GPATD---------------ALAFGRALR---------GEIERR-------------------------PVPPGVLIVADGANTLTDKAPGGY-RPDAEAAQRAVVDALTRG-----DAASLRH--LPD-------------VITGRAAYQALAGLVD-------------------------------------------SDVVEARCLYRG--SPYGVGYFAGIWRVS--------------------------------------
YP_887066.1 ------------------------------MLSAIAIVPAAPLLVPELMG------AAAAE--MAPLRDAALAAAAEL----PARWVSVGTGAADA---------TFGPDQ-----------CGTFAGYGAA-VPVTLGP------------------------VTNITPVELPLSALVAGWLRGRVAPQ-AVVDARVYA--------AATPAGD---------------AVEIGRGLR---------TEIDAT-------------------------AEPVGVLVVADGAHTLSPSAPGGY-RPESVAAQHALDEALASG-----DAAALAS--LPD-------------VSVGRVAHEVLAGLAG-------------------------------------------AAPRTARELYRG--VPYGVGYFVGVWVP---------------------------------------
WP_003933648.1 ------------------------------MLTAIAIVPSAPLMVPDLAS------SAAAE--TEDMRAAAVSAAAAL----PRRWIAVGVGCADS---------VHEPQT-----------TGTFAGYGVD-VRVGLSA-----------------------PAVTGEPTALPLCALIAGWLRGAAAPD-AEVQVRAYR--------GDLDATA---------------AVGTGSRLR---------AELDSA-------------------------RDDVGVLVVADGANTLTPSAPGGY-DPAAAPVQDALDDALAAG-----DTDALTR--LPA-------------TILGRVAYQVLAGLTG-------------------------------------------PGPRSAGQYYRG--APYGVGYFVGVWTP---------------------------------------
YP_953252.1 ---------------------------MELMLSAIVIVPSAPVMVPVLAS------SAAAE--TEDLRAAAVSAAAQL----PRRWIAVGVAAADG---------VHGPES-----------VGTFAGYGVD-VRVGLSG------------------------PGSGEPTALPLCALITAWLRGLARPQ-AVAEVWACR--------GDQEPGA---------------AADLGRRLR---------AQLDAA-------------------------PEEVGVLVVADGANTLTPAAPGGH-DPDSPRVQAALDDALATG-----DTAALMR--LPS-------------TVLGRVAYQVLAGLAE-------------------------------------------PGPRSAKELYRG--APYGVGYFVGVWTP---------------------------------------
YP_882798.1 ------------------------------MLSVIAIVPSAPVLVPELAG------TAADE--LAELSAATLAAAALL----PDRWLIVGTGAADQ---------ELGDDA-----------VGTFAGFGMD-VPVRLSP--------------------PADGRAETAPAALPLCVLLGGWLRGQVQPR-AAARARIYR--------ADYDADT---------------AVRRGRQLR---------AELDAL-------------------------PEPVGVLVVADGANTLTPAAPGGH-HPGDAAAQQALDDALAGG-----DIAALRR--LPG-------------QILGRVAFGVLAGLAE-------------------------------------------PGPRSAKELYRG--APYGVGYFAGAWQL---------------------------------------
YP_907022.1 ------------------------------MLSAIAIIPSAPVLVPELTG------LAGAE--VADLRSAVVAAVSSL----PNHWVGIGVDPEDQ---------VAGPEA-----------VGTFAGFGVD-VQVRLAP---------------------ALGEQPGPPSDLPLCALLAGWVRGQVRPA-ATAKIQVYA--------HGRESED---------------ALVQGKLLR---------AEIDRT-------------------------ADPVGVLVVADGVNTLTPSAPGGY-DPTGAPAQLLLDDALAGG-----DVAALAR--LPE-------------RVLGRPAFQVLAGLCG-------------------------------------------AGPRSATELYRG--APFGVGCFVGVWQP---------------------------------------
YP_001850290.1 ------------------------------MLSAIAIIPSAPVLVPELTG------LAGAE--VADLRSAVVAAASSL----PNHWVGIGVGPEDQ---------VAGPDA-----------VGTFAGFGVD-VQVRLAP---------------------ALGEQPGPPSDLPLCALLAGWVRGQVRPA-ATAKIQVYA--------HGRESED---------------ALVQGKLLR---------AEIDRT-------------------------ADPVGVLVVADGVNTLTPSAPGGY-DPTGAPAQLLLDDALAGG-----DVAALAR--LPE-------------RVLGRPAFQVLAGLCG-------------------------------------------AGPRSATELYRG--APFGVGCFVGVWQP---------------------------------------
WP_020787995.1 ------------------------------MLSAIAIIPSAPVLVPELTG------LAGAE--VADLRSAVVAAASSL----PNHWVGIGVGPEDQ---------VAGPDA-----------VGTFAGFGVD-VQVRLAP---------------------ALGEQPGPPSDLPLCALLAGWVRGQVRPA-ATAKIQVYA--------HGRESED---------------ALVQRKLLR---------AEIDRT-------------------------ADPVGVLVVADGVNTLTPSAPGGY-DPTGAPAQLLLDDALAGG-----DVAALAR--LPE-------------RVLGRPAFQVLAGLCG-------------------------------------------AGPRSATELYRG--APFGVGCFVGVWQP---------------------------------------
NP_301736.1 ------------------------------MLSAIAIVPSAPVLVPELTG------AAAAE--VADLRSAVLAVAACL----PPCWIVVGTGRADD---------VVGPGG----------CLGTFAGFGAD-VRVRLSP---------------------QVGGEAELLVDFPVCALIAAWVRGQSQLD-ASAQVRVYC--------GDHDPDM---------------ALACGRQLR---------VEIEQA-------------------------PDPIGVLVVADGATTLTSSSPGGY-DPSAADAELVLDDALASG-----DVAALTR--LSC-------------QISGRVAFQVLAGLVE-------------------------------------------PGPRLAKELYRG--APYGVGYFVGVWQP---------------------------------------
YP_008752546.1 ------------------------------MLGAIAIVPSAPVLVTELAG------TAADE--VADIRAAVTAAAAML----PPRWVAVGIGPADG---------VVDRDA-----------VGTFAGFGTD-VRVRLSP---------------------LGADEPGSPADLPLCALMTAWVRGRARPE-AAAQVRVYA--------GDHDVDA---------------ALARGRDLR---------AEIDRL-------------------------PDPIGVLVVADGVNTLTPQAPGGY-DPGGADVQLALDDALAAG-----DVATLST--LPP-------------RVLGRAAFQVLAGLTG-------------------------------------------AGPQSAKELYRG--APYGVGYFVGVWLP---------------------------------------
NP_217244.1 ------------------------------MLSAIGIVPSAPVLVPELAG------AAAAE--LADLGAAVIAAASLL----PKSWIAVGTGRADD---------VVRPTD-----------VGTFAGFGAD-VRVGLAP---------------------QDGDGVAVPVELPLCALLTAWVRGQARPE-ARAQVHVYA--------SDHGSDA---------------AVARGRQLR---------ADIDRE-------------------------PDPIGVLVVADGLNTLTPRAPGGY-DPDGAGMQRALDDALASG-----DLAVLTR--LPA-------------QVLGRVAFQVLAGLAE-------------------------------------------PGPRSAKEFYRG--APHGVGYFAGVWQP---------------------------------------
YP_002783952.1 ------------------------------MFTAAILVPSPPLLVPELTG------AAAAE--TAPLRDAVQSAAKAL-SAIATEWVAVGAAPTAV---------DVRDDA-----------QGTYRGYGVD-VRVTLRP-----------------------GPAGEPDPDLPLAALTAGWIRGTCAPD-AVVDARILA--------ADLPPRQ---------------CAAYGAELR---------AFLDRD-------------------------PEPRGLLIVADGANTLTAKAPGAF-DPRAEGVQARVDAALDTG-----DRDALLA--LDPAEC-------AVLGIGGRVPWQVLAGVFD-------------------------------------------APPASCRTLYSA--APYGVGYHVGEWRP---------------------------------------
WP_022566375.1 ------------------------------MFSIAALVPSPPMLVPELCGRPAASGGDPDD-PTVALRAAALDAAAAL-AAAADRWTVVGVGAHDQ---------NFAPAT-----------RGTFRGFGAD-VVVGLGP---------------------AGRAEPPADAQLPLPVLIAGWLRERVAPG-ITVSARLLA--------ADTAPAE---------------CAAAGAALR---------AELDAE-------------------------PAPHAVLVVADGAATLTVAAPGYL-DERAAPVQHALDAALRTG-----SRAGLAA--LDPALS-------AELLLDGRAAYQVLGGLFAAD-----------------------------------------PADPRVRTLYQG--APYGVGYDVSVWQPVGQEGTQE-------------------------------
WP_006899186.1 ------------------------------MLAVVVFVPSAPLLVPELAG------PAAFD--TEPVRAAVDDVVGDGRAAGADRWILVGASDDPAT--------GVVQES----------GSGGFGRFGVD-VRVRLHD---------------------------GTGPRMSLSALIGAWLRERGGLD--PMEPLIVG--------RDTAPGD---------------CATLGAGLG---------QGLRDC-------------------------ADRVGLLVVGDGSYALTPKSPGGERRESAVALNDAIVAAVGDA-----DTRTLAA--LDPQAC-------AAEGVAGRVAWQVAAAAVEQA-----------------------------------------GRPVVAKTRYAD--APFGVGYIAATWTLDDRS-----------------------------------
WP_005172907.1 MCGLRNIADPTTGVAVLSAVSSTSSASVDDVLACVVFVPSAPLLVPELAG------PDAVD--TVEVRSAVRD-AGELLARHAPRWLAVGVDDVAAG--------RDAATSGRSRVPRSIPTTGGFGRFGVE-VPVSLDA--------------------AHERLDAESGGRMPLSMLIAGWLREQVGAE--SVRPVVVA--------PDTEPQA---------------AAALGRALG---------AEVSAD-------------------------PDAVGVLVVADGATALTPKAPGGSRREAAVRLQERIDACIAKA-----DVAALND--LDVAAC-------AAEGVAGRAAWQVAAGIVG-------------------------------------------DRAVSAEQYYAD--APFGVGYTVAAWTPGDLPERASE------------------------------
YP_005158160.1 ----------------MGSETDVIHNMYSTDPTWILLVPSGPVVITELSP---------FE-PISQLIRTAVDDILHEL--NPKAIRIIFSLRDAE----------YTAHT------------GSFRAWGGRKTAVSAGN---------------------------------YLPELVVRFLIGRYLE-------------------HNSNVEV-----------------LTG-------------SGLRDA-------------------------EPNELIVYAVDGPAALTQRAPLGF-NPKAAEFHDAIVNCLSQASNNDTVEPTW----LQSATKTTSKDDLLRAGVVNPSQWLELFQ----------------------------------------------YSYSSVQLLLSD--STLGVGRYVALLQPCS-------------------------------------
WP_023635861.1 ------------MVSIDTDTAVESRGKCETKPWAVLIIPSSPALVSELSP----------D-AASSALRECARYMIEDL--SPTSIDIVGACDTNF-----------RTNV-----------EGSFKAWGAPHVNVGKGF---------------------------------YLPELIARYIAGPFIA--------------------DNPTVD---------------VSEIK-------------PRLEKP-------------------------RGGALTIVVVDGSAGLTERAPLAL-LDTGKETHQLMEKLLAGGPHALHDDAEKEK--FNALLTP------ENGGVVHPDLWHELSG----------------------------------------------LEVEEAFLALSD--SSLGVGRFVAVWKGNAAGRRSTCQ-----------------------------
WP_023030603.1 -------------------------------MFNLMVMPASPALAVELAP---------NDAASRALLAAARTLAVEAAAAGIDEAEIIGSRSSRW-----------HTRH-----------TGSLRAWGADQVHVGAGD---------------------------------YLPEIMARYVLSTVPQ-------------------ITVRDSR---------------------------------DRLGTP-------------------------DPKVLSIVVADGSAGLTERAPLAL-IPGAQEAHRWCEEVLMGA-----SASSE----AEWLK---------QRGVEEPALWLELAG----------------------------------------------CTPKRAQVRATD--ATLGVGRYVAGWEVACTPSQ---------------------------------
WP_005328630.1 -------------------------------MFNLMVMPASPALAVELAA---------HDAASRALLAAARTLAVEAAAAGIAEVDIVGSQDKRW-----------YTAH-----------TGSLRAWGAA-TDLGGG---------------------------------NFLPEIMARYVLHSVPQ-------------------LNARASR---------------------------------EHIGQP-------------------------DPAALTIVVADGSAGLTERAPLAL-VPGAQEAHEWCEELLMGA-----SASKA----GEWLS---------QRGVVEPALWEELAG----------------------------------------------LQSKKAQLLATD--ATLGVGRYVAGWEV---------------------------------------
WP_017836916.1 ------------------------------------MVPGAPVLVPELSG------GAAAE--SAEQVDAVVAMLRAA-GSGVDSVLVWGADTAGR----------TIGDV-----------SSSLARWGAA-APVGRPG------------------------APEADHEEVPDAALIAWWLLDRAGID-LPRSFVAVT--------GAGRLPR---------------CAS-----------------------------------------------PSTLVVVVADGPASLSPRAPVPE-DPRGVALDADLTGWLRNGGPLP-DP-------GEAVA--------QSVGWWSRPAWLELSGL---------------------------------------------VGERAAVESISW--APFGVGYHGARWSGDHE------------------------------------
YP_003636653.1 ------------------------------MLVAAALVPDTVLLLPGTAG------RGPDD-PALVALRAAAASAVARAVGAGARVVVVAPGPVDR----------SVTGE----------LAAGASAAGVP-DHLLASP----------------APRVRLVPAPGGPDERPGAPRTSGVVGVRLALAAGAAVERLHLVEVA-----PGPHAA----------------LRALG-------------SALTAA--------------------------APTALVLVGSGSARHGPDAPLPQ-DARAGSFDARLVAALRAGGPAGRDALAA----TDGELA-------TALAVTGRAPWQVLVGALDAAG----------------------------------------PVPPPAVVLHAA--VLRGAAHAAVAWEVRP-------------------------------------
YP_004453099.1 ------------------------------MLVAAALVPDTALLVPGVAG--------SLD-PLPALREAAVTAVRRA-AADADRVVVVAPGPLDS----------TPSGV----------VRGSFASAGVP-DRLLAWDV------------------PEVRVGDGATRLVPAVATSLALHLLARSAVD-LPVRLVEVARAAGRAGGPMPPAAEAPTGATAGPGDRAADLAALG-------------SRLAG------------------------AAGERVALVVVGSGSARHGPDAPLAD-DDRAPALDASLAADLADAGPGARARLSA----LDEQLA-------ADLAVSGWPGWQVLLGAVRAGVGGDGIGGDGVGGAGVGGDGMGGHGARRDAVDGAAAEASPAAAEVDAEVLAQD--TSFGAHHLVALWRLRAAGAAS--------------------------------
YP_004601100.1 ------------------------------MFVAAALVPDTALVVPGASG--------ARD-AAAQLRAAARDAVRDA-LTDADRVVVVAPADAVRSTTSARPAGRVPAGTGGGASWLIGVAHATLAAVGVP-DAMLAGV--------------LPTVRLVGPDDAPGGSGVDPHAAVVPGVATSVALHLLAPVWPGPVHALEVTRGAPEPDPAA---------------LRALG-------------ADVVAG-------------------------AGRVALVVVGSGSGRHGPDAPLAD-DPAALDVDAMLTSALAAPTARSLDEVAA----LDAGTA-------STLAVSGRPCWQVLVGAVG-------------------------------------------DVPLRAEVA-AP--VLLGAQHVVGTWRTHDAADRT--------------------------------
WP_006593987.1 -----------------------------MSLAAVVFLPHPPLLLRENAG--------AID-VAAGLRSACVQALREA----LAQTVGPGGEPRIVV--------LTGRGR----------SSPRFSG--------------------------------------------PPLGVRVGRQLLDAAGVTDVAAVESVVVGD------AERAGQE---------------AAERV-------------RGLCQQ-------------------------PGPVLLVVLADGSARRDEGSPGLP-DERARAFDERFLAAVGCG-----DAPALAG--LAAGGSD------AELLLEGRPALRAAGRAIT-------------------------------------------ELPVRVAPLFAELHDDLGVAYVVGGWRCESC------------------------------------
YP_003203265.1 ------------------------------MIVAAAVVPGAPFLVPGVAD------PIAAR--TSELTAACRQAVGGL--SGADRIVLVSAARWPS---------PARRLP-----------PGTVPG-GSPLRRRDLGD-------------------------GAPPVIDPAVGSIVGAAVLRRARPELDLTRVLMVE--------TGTDPAA---------------AAALI-------------TAPEDE--------------------------SRIGLLVVADGAAAHGEHAPGRR-DDRSAEFDDALAAALGDG-----DPAALARACADRDL--------GRQLLAVTDPLRVLALLTVA------------------------------------------EPPTGAELLYGA--HPYGVGYLVAGWRWSRG------------------------------------
WP_018160816.1 ------------------------------MLTAVGLVPSAPLLVPELSG------AGNPD--VDAVRAATVE-VGRVLATQADRWTVLSLVESRS-------------------------SKGTFRGFGAD-VEVSLRP-----------------------GDLSNADSEMPLHFLIAAWLRTLTAPA-------IEA--------RPYVLGT---------------ATELF-------------TALDES-------------------------ADREALLVVADGSTMLTPKAPGAF-HPDAPAFEEKLDTAIEIG-----DWATVLE--LDGWDE-------FGAGESQRL-FQVLAGVLAEMR----------------------------------------PSETRGT---HA--APFGVGYLMRTWVA---------------------------------------
YP_873243.1 ---------------MITDGEFDALVRGELRPAAVAFCPHPPVLIPAIAR------KAAAE--FAPLLAACDD-AVQWLTERATVVGIVGSRVPTA------------PVS-----------HFAPGVAAQE-LPPDD----------------------------------LPLSVAIGWWLIDRMAPA---HDRFAVA--------VDPDGGR---------------AALLR-------------SEVQAT-------------------------EGPVGLLVMGDGSARRGPKAPGYV-DPRAEPFDAAVSAALAAA-----DRTTLAN--LDVAAA-------TELLVAGVGPWRAVARWTA-------------------------------------------EGEWTASVRYAD--ASAGVQYIVATWARSDPAGAAAVSHGIAATVGKFPGPALHVVAGPASS-----
WP_023959668.1 ---------------------------MAQVLVAAAFVPGAPVLVPELSG------PALSE--VAPVRAAAFD-VCGQLAEMCSRWVLVGAGDPRR-----------EMSA-----------RGTLAGFGVD-VAVELVP-----------------------GSDEPTDAGMPTTVLIGGWLRTRTAPH-VALTVEVVD--------PAAPAQS---------------CLRQGSDLR---------SRLASA-------------------------PEPVGLLVVADGATTITEKSPGGL-KRGAVEFQDMIDDALAAA-----DHNTISG--LDESRC-------AEFGVEGRAAWQVASGAFA-------------------------------------------GPSLASEVRYAG--APFGVGYTVAWWNT---------------------------------------
WP_016701354.1 ------------------------------MIVAAAVLPTPPLLVPELVG------GAVRR--TAELRATCVSIAAGLAGITPIWWAVAGDPAGPR---------TVPAAA-----------RGTFASYGVD-VPVSLGR----------------------GPAATPADPMLPLPALVAGWLRAAGGAE--AVETLLLP--------PDLGQEG---------------SRAFGADLWHGRPTTPAPSALAAA-------------------------DRPVGLVVLGDGSIRHGGDSPAPP-HPAAAAFDDTVAAAFAAG-----DHEALLR--VTPRAA-------DEQHATGRVGWQVLAGVVAES-----------------------------------------GRRWRVLESHAD--RALGVGYHMALWSAEARPARSSPPPGTGGGGGEPAGGHAS-------------
WP_010695218.1 ------------------------------MITRVAVVPYPPLLVPALTV------RADPE--TVRLRGACLRAVSSL-TDSAAEWVAVGVDQSGPQ--------VLGPDT-----------AGTFAGFGVD-FPVTLGG-------------------------AGTPDPELPLPALIAGLLREQAGAL--AVTTHLLA--------PGTPAGD---------------CQRLG-------------AELAA---------------------------DDVGLLVLADGTNRSDEHSPYSP-DERAKPVDEQIRSALADV-----DTAALLA--LEPEPC-------AELGVAGRAALQVLPGVVEAT-----------------------------------------GGTWRGELLYSA--TPFGVTYYVATWTRTA-------------------------------------
YP_004332194.1 ------------------------------MISAVAVVPEPPLLVPELAG------AAAAE--TVDVRDACRT-AAALLAARASRWIAVGADRGGRR--------TVAPAT-----------VGSFVGFGVD-VRVALDT--------------------GLATDRGPVDRDLPLPLLVAGWLAAGTGAA-IAVRGELVA--------PDAAPAD---------------CLALG-------------RALAAE-------------------------PDGVGLLVVGDGAATHTEKAPGHF-DTRATRFDARVATALAAA-----DTAALAA--LDAELA-------TQLWAGGRAPWQVLAGATA-------------------------------------------DRRWDAELLCST--APFGVAYHVAFWTPG--------------------------------------
EWM16977.1 ------------------------------MIVGVAVVPHPPLLVPELVA------GAVAE--TEAVRRACVA-AGKRLAALSRDWLAIAADSRFCG--------LTSADA-----------VGTFRGYGVD-KIVSLAE----------------------GNAVDDVEPGLPLPVLVAGWLREQAGAE--RVVVQTIN--------PVDSVND---------------SRRAG-------------ERLARQ-------------------------DRPVGLLVLGDGSSRH-PGPSGHP-DERSVDYDRRVRDALASV-----DLDALLG--LDVELA-------TELDVSGRAAWQALAGAAA-------------------------------------------GRSWRAELLYSD--APFGVGYHVACWEPA--------------------------------------
YP_003134574.1 ---------------------MTLPVTSERVISCAVVVPQPPLLVPALVP-------GAVE-RTAAVRDATLAAARAL-AEVSKQWLAVGVGARRA---------TIEPDT-----------QGSFRGFGVD-VPVSLSS-----------------------APTAAAPRELPLSVLVAGWLREQVGAA--SVRVELVA--------EHADVAE---------------CVTLG-------------EQLAAA--------------------------EERALLVLGDGSTRHETAPSGWP-DARAEDFDARVRTALAEA-----DHEALLA--VDPALA-------AELQAQGRAAWQVLAGLART------------------------------------------RTGWRGEVLYSD--APFGVAYHVARWVGR--------------------------------------
WP_020637623.1 ------------------------------MIRRVAVLPQPPLLIPELAA------GAADE--CAELREACLAAARRLTSASPD-WVVVGAAPGAP---------AVPEHA-----------SGSFRGYGVD-LGVSLSR-------------------------VTAPETELPLPALVAGWLRERADAS--SVRVHLVD--------PATPPGQ---------------CELFG-------------RRLG----------------------------EPAAVLVLGDGSSRHGPRSPGGE-DDRAGFFDNRVRDALAEA-----DAHSLGG--LDPDFA-------VELGAGGRAPWQVLAGLAA-------------------------------------------GGDWTADVLYSA--APFGVGYHVAVWEQA--------------------------------------
WP_018686230.1 ------------------------------MIRRVAVLPHPPLIVPELTG------AGDRD--AAAVRAACLGIVRGL----GPRWFVLGADRVPG---------RYGPEV-----------AGTFRGFGVD-VRVGLGP----------------------AADPTFADPALPLPALVAGWLRGEVGAQ--EATVRVIP--------ADLSPAG---------------CVAEGERMA---------TELSGP--------------------------DPVDLLVLGDGSHRHGERAVGRP-DDRADAFDADIAAALAAV-----DVDRLSA--IDPDLA-------AELGAVGRAPWQVLAEVVRAV-----------------------------------------GGRWQATESSMS--TPFGVAYHFAVWTAA--------------------------------------
YP_003099238.1 ------------------------MGNVKTMISRVAVVPHPPLLVPELVG------GAVAE--TEPVRAACLAGAREL-ASRSAEWVAVGVAPGPV---------RELSRA-----------GGTFGGFGVD-VRIALSD-----------------------DATGEVDPDLPLPALVAGWLRERVGAR--SVRVVLVP--------PDLPADE---------------CAALG-------------AELASA--------------------------PEGALLVLGDGSHRHGERAVGRP-DERAAGFDGSVRAALAGA-----DPAALAA--LDPELA-------RELGAQGRAAWQVLAGV---------------------------------------------PGPWRCARSWFD--APFGVGYHLAVWERGLWDTGA--------------------------------
YP_007035898.1 ------------------------------MISRVAVVPHPPLLVPELVA------GAVPE--TASVRAASLAAARDL-ADRDRDWTAVAVDPSGPR--------TLTDSA------------GSFRGFGVD-VPVSLSA------------------------RPSSVDPSLPLPALVAGWLREHAGAR--SVRVHLVP--------PDLPLAD---------------CISFG-------------SQLTGN-----------------------------ALLVLGDGSHRHGERAVGRP-DDRAGPFDEDVRAALAAA-----DVAALKA--LDAGLA-------DELGASGRAAWQVLAGV---------------------------------------------PGPWRCTRSEFL--APFGVGYHVAVWEA---------------------------------------
YP_003679180.1 ------------------------------MIVATAVCPHPPLLLRELGG--------GLD-PLAELREECESAVKALAAAEPDLLVVVGGHDVSA----------EHAEA-----------LVPVREFGGTGRRVPRER-------------------------------TLPPSLGVARRLLDTVGYR-GRVEMLTVA--------WGASAAE---------------VEELG-------------RRIAAR-------------------------TGRIGLLVMGDGSARRGDRALVRP-DERAFAFDEEVRRRLSEG-----DWEGLAR--LDPAPA-------AELMAQGRAALQVMAHALAADADDGRG-----------------------------------GEPARPRVLYAD--DPFGVMYFVAVWPCGC-------------------------------------
YP_003112382.1 ------------------------------MLIAAAVVPHPPVLVPEVAQ------GFSPD--LDTLRSACETAVGRLYAAGADEVLIVGAGPGQG----------DDVAA-----------RGDFRAYGVD-LTVDGRW--------------------GTPDSVTQGTAPMTLPFLIAAWLLRDRPTE-PVRRPVMVDEHGGA---VGNGAVG---------------NRAVG-------------NGTGSSDTVNS--------------------AARQAMLVLGDGSASRTPQAPGHF-DERAEPYDAAVARALATA-----DTAALAA--LDPDLS-------RALHVAGLPAWKLLADAATAS-----------------------------------------GVEYDAELLYDE--APYGVGYFVATWLAR--------------------------------------
YP_289376.1 ------------------------------MITAAAVCPHPPLLLRELTG--------QHD-AAAELRAACRTAVDRVL-HGAEHVALIGGAPAV------------------------------PGTTRPD-LAG-----------------------------------GLPWSLRVGLRLLDDAQWT-GPVELHPVA--------DTTPTEE---------------CLRRG-------------QDLAAS-------------------------SRPTALLVLGDGSARRSPKAPGHF-DERAHPFDAGLVTALRSG-----DAQQLAA--LDADLA-------RDLLAEGRAAWQVLAGAAAAQ-----------------------------------------HTPPRVEVHYAD--DPYGVMYVVAEWRW---------------------------------------
WP_020573111.1 ------------------------------MFVAAAICPHPPVLVPALAS------GAAVG--LDAVRSACDDAVGRLLAARPDAIVCVGDAPTEA---------TWDGSA-----------VGSFAAYGVD-ARAGGRH-----AGTAAGVRNAVDAGAGEAGVRDAGRPVLPLALTMGAWLLDRAGYA-GDREYTGVP--------RSWSPTR---------------CEELG-------------RRLAAR-------------------------PRRMGFLVLGDGSARRSKWAPGDF-DPRAQGLDAGLGASLGSG-----DLDGLRG--LQPDRA-------NELLVAGRAAWQVLTGAAA-------------------------------------------GSTVEAVLLADE--APYGVGYFVASWRARLD------------------------------------
WP_018504634.1 -----------------------------MTLVAAAVCPHPPLLVPQVAG---------VD--PIEVRDHARAAVARLCALAPDHIVVVGDDASDA---------SYDGSA-----------VGTLAGFGVG-LSFPLGT-------------------------SGVGPAVLPLSLTIGAWLLREAGWT-GRCSARGVP--------ATTRPAA---------------AAALG-------------ADLVAAAAAD---------------------GFRLALLIMGDGSARRTVKAPGSL-DPRAAAYDAAVSAALATL-----DVAALLA--LDPALA-------ADLLVPGRASWQVLAGAVRRATPGD-P-----------------------------------ARSWTSLLRYDD--APFGVGYLVAGWERVDGDHAVEKHAEENRAEENRAAGSHADGREGRATARSGR
YP_715864.1 -----------------------------MTLVAAAVCPHPPLLVPEVGR---------GE--QVHARAAAVDAVRRLCAARPDGIVVVGDAPAET---------RFGSES-----------AGSLAGFGVD-LRVPLGPPPAGPPFAGPPFAGPPFAGPPVPGPSAAVAPSLPLSLTVGAWLLASAGWS-GDRAALGVP--------AGHSPRQ---------------AADLG-------------ERLVVQARP----------------------GQRLALLVMGDGSARRTLKAPGGF-DERAAAFDAAAAAALAGP-----DPGALLD--LDPELA-------AELLAAGRASWQVLAGALLAATRDDTP-----------------------------------TEAWSSELTYDD--APYGVGYLVAVWNRGVAQGGRESG-----------------------------
YP_004584806.1 -----------------------------MTLTAAVVCPHPPLLVPELAA---------GE--PVAVREPAIQAVRRLVAGGPDAVVVVGDAPRTR---------PYAAGE-----------SGSLAGYGVP-LLVTLGS------------------------ATPEAAPTLPLSLTVGAWLLGQVLWE-GAVTGLGVS--------ATTSAAD---------------AARLG-------------AELAGS-------------------------ARRVALLVMGDGSARRTAGAPGGF-DSRADGHDAAVAAALATG-----DAAALLS--LDPALS-------RELMAAGRASWQVLAGARLADATLTATAHDPDITMSDTR-----------------------TWSWMSRAEYVA--APYGVGYVVAVWEQGSPW-----------------------------------
YP_004907102.1 ------------------------------MLAAAAVCPCPPLLVPEVAA------GAADE--AAGLREACLAAVREL--AGTELVVVVGTGERAG---------VWTEGG-----------AGSLHRYGVP-KAVRLPL-------------------------GGVAGPELSPALTVGAWLLEEAAVR-VPTHAVAVR--------PDTAPER---------------LLGLG-------------RGLAEL-------------------------ADRVGLLVLGDGSARRSVKAPGYL-DERAEGHDRTVALALAGA-----DAAALAA--LDAGLS-------AELMAEGRAPWQVLAGAAE-------------------------------------------GAGLAGELRYED--APYGVGYLVASWR----------------------------------------
YP_007744479.1 ------------------------------MLAAAAVCPCPPLLQPQVAA------GAAAE--LAALRESCAAALDTLAEARPDRLVVLGPGAGAEPT-------PYPSGT-----------PGSFRGFGAA-VDVVLGS-----------------------GTPAPGAAPLPASLAVGAWLLADHGWAACPVEGLAVG--------TGCPPGR---------------CAELG-------------AGLAAG-------------------------PARTALLVLGDGSACRTVKAPGYL-DERAAPYDALAAEALGAA-----DTAALAG--LDPVLA-------EELGAAGRAPWQVLAGAAA-------------------------------------------GAGLAGKLLYDE--APYGVGYFVAAWS----------------------------------------
WP_010641730.1 ------------------------------MLAAAAVCPCPPLLQPQVAA------GAAAE--LAALRESCAAALDTLAEARPDRLVVLGPGAGAEPT-------PYPSGT-----------PGSFRGFGAA-VDVVLGS-----------------------GTPAPGAAPLPASLAVGAWLLADHGWAACPVEGLAVG--------TGCPPGR---------------CAELG-------------AGLAAG-------------------------PARTALLVLGDGSACRTVKAPGYL-DERAAPFDALAAEALGAA-----DTAALAG--LDPVLA-------EELGAAGRAPWQVLAGAAA-------------------------------------------GAGLAGKLLYDE--APYGVGYFVAAWS----------------------------------------
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D. AMMECR1 fusion family alignment

Table 1-defined conserved VRs features marked above secondary structure predictions

PxlGxGxE GshxxF
|PCAD domain----------------> |AMMECR1 domain--------------------------------------> *conserved cysteine residue
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WP_021684340.1 -------------------------------------------MSIIAAYVLPHPPLIVPAVGKGEE-KKIQLTVNAYERAMKEAAEL--QPDTVIVASPHTVMYADYFHI--APGEEASGSFAQFGAP--EVTVEVHYDAVLAKEIEMEAGA-------------E---------GIEAGPVG-------GRNAALDHGVMIPLHFLHAHTQ-------DFRLVRLGISGLSPLAHYNFGKCIARAA--ATLGRRAVFIASGDLSHK-LTPEGPYGFAAE-GPRFDKACMNYLE-EGDFLKLLRMDRTLYEPAAECG-LRTFWMMAGALD-----------------------GQALKIKKLSYQGPFGVGYGVVSLK----------------------------V---TRE-------------DTRRSF-----AERYE---------------------------ML----ERRAQEER---------RAAEDDYVRLARHAIETIVR--TGD---------SAE-R------------P-------AG------------LPS---------EMGE--RAGVFVSLK--KDGELRGCIGTFEPTTKNIAEEILQNAVSAALRDPRFPPVTEKELDDLVYSVDVLTEPELV-TGADDLDVKKYGVIVEYR--ARKGLLLPDLPGVDTVEDQLRIARQKGGIP-ADVP---IR------IWRFTVERHS-------------
WP_006305338.1 -------------------------------------------MSILAAYVLPHPPLIIPEVGRGEE-RKIQLTIHAYERAMKEAAEF--QPDTVIIASPHTVMYADYFHI--APGEEGSGSFAQFGAP--EVAVTTQYDAVLAKEIAMEAGA-------------A---------GIEAGPVG-------GRNAALDHAVMIPLHFLHAHTR-------DFRIVRLGISGLSPLDHYSFGKCIARAV--HTLGRRAVFIASGDLSHK-LTPEGPYGFAPE-GPRFDKACMKYLE-EGDFLKLLRMDRALYEPAAECG-LRTFWMMAGALD-----------------------GQALKIKKLSYQGPFGVGYGVVSLR----------------------------V---MRE-------------DPRRSF-----AERYE---------------------------ML----ERRALEER---------RAAEDDYVRLARRAIETIVR--TGE---------PAE-R------------P-------TG------------LPS---------EMTE--RAGVFVSLK--KNGELRGCIGTFEPTTKNIAAEIMQNAASAALRDPRFPPVREEELDALVYSVDVLTEPELV-TGADDLDVKKYGVIVEYR--ARKGLLLPDLPGVDTVEEQLHIARQKGGIP-ADAA---VR------IWRFTVERHH-------------
WP_006694365.1 -------------------------------------------MAVLAAYAVPHPPLIIPAIGAGRE-RGIAATIRAYHETMCAAAAL--HPDTVVIISPHATGYDDFFHI--SPGAGAEGNFAAFGHP--EISVGIEYDEDFVRALSAAAEE-------------N---------EIPAGTLG-------ERDASLDHGTMIPLAFLSEYLED-----AAVKFVRIGISGLPAHMHALLGQCIAATA--KKLGRRTICIASGDLSHR-LQAGGPNGFAPE-GAEFDGLCSTFMK-AGDFLSLLQIPGSYAETAGHCG-LNGLWMLAGVLD-----------------------CTSMESRLHSYEGPFGVGYAVASFT----------------------------V---TGA-------------DAGHDF-----AAQLT-------------------------------RSEDEAITDL---------RASEDAYVCLARKSIEHYVR--THA---------YMP-L------------P-------HE------------LPR---------ELTE-TCAGVFVSIK--KYGRLRGCIGTFLPAQKNLAEEILYNAVSAAAHDGRFNPIAEGELNRLVYSVDVLSAPEPI-SSAAELDPKVYGVIVKSLTDNRRGLLLPDLAGIDTAEEQITAAREKARIQ-PKEP---IS------LARFEVVRHH-------------
WP_006307128.1 -------------------------------------------MSILAAYAVPHPPLIIPTIGQGRE-GEIAATVRAYHETMRAAAEM--RPDTVVIISPHATAYDDFFHI--SPGAGAEGNFAAFGHP--EISIGIEYDEEFVRALSSTASE-------------K---------NIPAGTLG-------EKNPALDHGTMIPLFFLSEYLGD-----APTKFVRIGIAGLPAHTHALLGQAIAAAA--ERLGRRTICIASGDLSHR-LMEGGANGFAPE-GAEFDELCTAFMK-TGDFLSLLQIPGSFAEAAGHCG-LNGLWVLAGALD-----------------------RAATDAKLHSYEAPFGVGYAVASFT----------------------------V---TGR-------------DAGTDY-----AARLV---------------------------RA----EDAAIAEL---------RAAEDDYVRLARMSIEHFVR--THS---------FAS-L------------P-------SD------------LPQ---------ELIE-KRAGAFVSIK--KYGKLRGCIGTFLPAQKTLAEEIFYNAVSAAAHDGRFEPIEEHELNRLVYSVDVLSMPEPI-ESAAQLNPKIYGVIVKSLTDNRRGLLLPDLAGIDTAEDQIAIAREKARIQ-PKEA---IA------LARFTVERHT-------------
WP_009442414.1 -------------------------------------------MSVLAAYAVPHPPLILPAIGAGRE-QEIAHTVAAYREVMRAAAEL--RPDTVVVISPHAVVYEDYFHI--SPGERAEGNFAAFGHP--AISVGVDYDEDFVRALAATAMD-------------H---------DIPAGTLG-------ERVPALDHGTMIPLAFLSDYLGD-----APVKVVRIGVSGLSAYLHARLGQCIAAVA--ERLGRRTVCIASGDLSHR-LSPAAPNGFAAE-GPEFDRLCTAFMG-AGDFFSLLQIPGSFAETAGHCG-LNGLWVLAGVLD-----------------------GSAIESRLCSYEGPFGVGYAVASFT----------------------------V---TGT-------------DESRDY-----TAQLV---------------------------RA----EDAAMEKL---------RASEDMYVRLARASVEHFVR--THS---------YAA-L------------P-------PD------------MPE---------ELTE-GRAGVFVSIK--KYGKLRGCIGTFLPAQQSLAEEILYNAVSAAAHDSRFEPIAVEELDRLVYSVDVLSTPEPI-TSAEELDPHVYGVIVKSVADRRRGLLLPDLAGIDTAEQQIAIAREKAHIM-PKEP---IS------LARFTVIRHH-------------
WP_006691362.1 -------------------------------------------MSVLAAYAVPHPPLILPAIGAGRE-QEIAHTIDAYREVMRAAAEL--RPDTVVVISPHAVVYEDYFHI--SPGEHAEGNFAAFGHP--AISVGVDYDEDFVRMLAATAMD-------------H---------DIPAGTLG-------ERSAALDHGTMIPLAFLSDYLGD-----APAKVVRIGISGLPAYLHARLGQCIAAVA--ERLGRRTVCIASGDLSHR-LSPAAPNGFAAE-GPEFDRLCTAFMG-AGDFFSLLQIPGSFAETAGHCG-LNGLWVLAGVLD-----------------------GSAIESRLCSYEGPFGVGYAVASFT----------------------------V---TGT-------------DESRGY-----TAQLV---------------------------RA----EDAAMEKL---------RASEDMYVRLARASVEHFVR--THT---------YAA-L------------P-------PD------------MPE---------ELTE-GRAGVFVSIK--KYGKLRGCIGTFLPAQQSLAEEILYNAVSAAAHDSRFEPIAAEELDRLVYSVDVLSAPEPI-MSAEELDPRVYGVIVKSAADRRRGLLLPDLAGIDTAEQQIAIAREKAHIM-PKEP---IS------LARFTVVRHH-------------
WP_021684491.1 ----------------------------------------MSIMSILAAYQVPHPPLIIPAIGAGRE-REIAATVRAYHETMRAAAEL--RPDTVVIISPHATAYDDFFHI--SPNAGAEGNFAAFGHP--EISIGIEYDVDFVRALSSVSAE-------------R---------DVPAGTLG-------EKQPALDHGTMIPLFFLSEYLGD-----APTQFVRIGISGLPAHTHALLGQCIAAAA--ERLDRRTICIASGDLSHR-LMEGGANGFAPE-GAEFDELCTAFMK-AGDFLSLLQIPGSFAETAGHCG-LNGLWVLAGALD-----------------------RAALDAKLHSYEGPFGVGYAVASFT----------------------------V---TGR-------------SEANDF-----TAQLV---------------------------RV----EDAAIAGL---------RAAEDDYVRIARMSVEHFVR--THS---------YAA-L------------P-------HE------------LPQ---------ELME-SRAGVFVSIK--KYGKLRGCIGTFLPAQQSLAEEILYNAVSAAAHDGRFEPIEEHELNRLVYSVDVLSMPEPI-ESAAQLDPKVYGVIVKSAADNRRGLLLPDLAGIDTAEQQIAIAREKARIQ-PKEP---IS------LARFSVKRHG-------------
WP_008859572.1 -----------------------------------------MDTTCMAAGLFPHPPIMIPEIGGKEL-SRMALTVKTEEEAMKRMVEK--GIDTVVIISPHNLCFYDGPAL--FLAPSISGNLSAFGRP--DVSMTLSIDPMLSEAILKEAEP-----------------------LIPLHRVDEAEAARYGKTLTVDWGTFVPMYYLLKAGF-------QGRAVMLSPCFSNYEINEILGTIVERSA--AKLGRKIGVIASGDLSHK-LTKDSPNGYTPK-GILFDQAVMDALK-RRDKKPLTSMTPDFIDEIAMCG-LPSVYFLFGVLG-----------------------HRKAAMPCFSHEGPFGVGYGVCLYL----------------------------P---EKE-------------PEKEE---------------------------------------------------------------IHDERVKLARESIRYFLD--HGK---------IMK-T------------P-------HD------------LLP---------ELK--SRAGAFVSLH--KFGALRGCIGTFLPCYDNVAEEIIHNAKAAACDDPRFPPLSARELSDLTISVDILSTPEP--ASLSDLDAKKYGVIVEKG--TRRGLLLPDLDGVDTPEEQIAIAKRKAGIE-PEES---VK------LYRFHVKRYY-------------
WP_022497111.1 -----------------------------------------MEHACVAAGLFPHPPIMLPEIGGDEL-QKIASTVRAVQAAARLIVSQ--KPETLVIMSPHNYVFPDGATL--LEAPRLYGNLDAFGYP--ELAMDVRTDMDLAEEIFEIAAP-----------------------KTDIYRLDAAWSDRFGHPLYVDQGTFVPLYYLRQAGF-------TGQVVLMAPRFDDYDSMSLLGDLVVQAA--ARLGRRIAIVASGDLSHR-LLPGSPNGYTPK-GTVFDKTVMEALQ-KQDPAILKTLSRNLIDEAGMCG-LPSVYFLFGALR-----------------------HFRPVMPVYSYEGPFGVGYGVALYL----------------------------P---EGQ-------------EKRAEE------------------------------------------------------------PAVADIRVRLARESIAYYLK--HHS---------LMT-V------------P-------KD------------LPE---------DLQ--DKAGAFVSLH--KGSRLRGCIGTFLPMQMNIASEIIHNAVSAATRDPRFYPINLDELKDIDISVDVLGQPEAV-ASPADLDPKKYGVIVMSH--AQTGLLLPDLEGVDTVQQQIAIAKEKAGIP-PQIR---PD------LYRFTVTRYK-------------
YP_004765296.1 -----------------------------------------MEHACVAAGLFPHPPIMLPEIGGDEL-QKIASTVRAVQAAARLIVSQ--KPETLVIMSPHNYVFPDGATL--LEAPRLYGNLDAFGYP--ELAMDVRTDMDLAEEIFEIAAP-----------------------KTDIYRLDAAWSDRFGHPLYVDQGTFVPLYYLRQAGF-------TGQVVLMAPRFDDYDSMSLLGDLVVQAA--ARLGRRIAIVASGDLSHR-LLPGSPNGYTPK-GAVFDKTVMEALQ-KQDPAILKTLSRNLIDEAGMCG-LPSVYFLFGALR-----------------------HFRPVMPVYSYEGPFGVGYGVALYL----------------------------P---EGQ-------------EKRAEE------------------------------------------------------------PAVADIRVRLARESIAYYLK--HHS---------LMT-V------------P-------KD------------LPE---------DLQ--DKAGAFVSLH--KGSRLRGCIGTFLPMQMNIASEIIHNAVSAATRDPRFYPVSLDELKDIDISVDVLGQPEAV-ASPADLDPKKYGVIVMSH--AQTGLLLPDLEGVDTVQQQIAIAKEKAGIP-PQIR---PD------LYRFTVTRYK-------------
WP_020309934.1 -----------------------------------------MEHACVAAGLFPHPPIMLPEIGGDEL-RKIDATVRAVQAAARLIISQ--KPETLVIMSPHNYVFPDGATL--VETPRLYGNLDAFGYP--ELAMDVRTDMDLAEEIFETATP-----------------------KTDVYRLDAAWSDRFGHPLYVDQGTFVPLYYLRQAGF-------TGQVVLMAPRFDDYDSMSLLGDLVVQAA--ARLGRRIAIIASGDLSHR-LLPGSPNGYTPK-GAIFDKTVMEALQ-KQDPAILKTMSRSLIDEAGMCG-LPSVYFLFGALR-----------------------HFRPVMPIYSYEGPFGVGYGVALYL----------------------------P---EGQ-------------EKRAEK------------------------------------------------------------PAVADIRVRLARESISYYLT--HHA---------FMN-V------------P-------KY------------LPE---------DLQ--DKAGAFVSLH--KGSRLRGCIGTFLPMQMNIASEIIHNAVSAATRDPRFYPVSLDELKDIDISVDVLGQPEAV-ASPADLDSKKYGVIVMSH--AQTGLLLPDLEGVDTVQQQIAIAKEKAGIP-PQVQ---PD------LYRFTVTRYK-------------
WP_022487898.1 -------------------------------------------MTILASFAVPHPPIILPEVGRGEE-RKIAATTAAYEAVMKQAAEL--HSDTLIITSPHAEMYLDYFHM--APGRKAQGNFAQFRAP--QVEISAAYDQELASLIADEAEK-------------A---------GIPAGFEG-------ERNPDLDHGTMIPLYFYRKYGSL-----DQVKVVRIGLSGFGPDVHYLFGRCIRDAA--DKLGRRAVFIASGDLSHK-LKEDGPYGYVPE-GPVFDRQCTEALG-QGDFFRLLTLDHSLCTRAAECG-LRSFWIMAGAWD-----------------------GRDVASRLLSYEGPFGVGYGVASFL----------------------------P---QGP-------------DPARQF-----LPPLL---------------------------QA----EKQQREDR---------IAREDPYVKLARLSVETWVK--HRE---------MAS-L------------P-------AH------------LPP---------EMLQ-TRAGAFVSLH--LHDQLRGCIGTFLPTQANVAEEILRNGISAASRDPRFPPVRPEELPFLEYNVDVLSTPEPV-SGPEGLDPRKYGVIVKSARDERRGLLLPDLDGVDTTEEQIAIARQKGNIA-ATEP---VQ------LYRFQVVRHR-------------
YP_004461554.1 -------------------------------------------MCKLSGYLMPHPPIMVEEVGRGET-QKVISSVNAANVVGKEIKEL--SPDTVVIISPHGPIFADALCI---YDFFLKGSLAAFGAP--EVKMSFERDDDLANELRKRANQ-------------H---------GIPTVTTSEVRVARYGFKEELDHGVIVPMYFITKYYS-------NFKLLPLAFGMLPYEQLYAFGKLIQESA--KVLNKKIAVIASGDLSHR-LTIDAPAGYDPC-GKLFDEKLVNALK-KFDLEALRSIEPSIVERAGECG-LRSVWIMAGALD-----------------------GYKVRSEVLSYEGPFGVGYCIARFK--------------------------------PEE--------------EKENL-----SGEFN---------------------------KN----SVKATDTQ---------EKAEDPYVKLARYTLETYVK--DGI---------IPD-L------------P------IED------------LPE---------EMLT-KRAGVFVSIK--KHGELRGCIGTFLPTRKNIAEEIQRNAISAGCEDPRFYPVTAEELPELEYSVDVLTEPRPV-YSLDELDPKKYGILVQKG--FRSGLLLPDLEGVDTVEQQLNIALAKAGIS-PDEK---YQ------IKKFEVVRHS-------------
YP_003397827.1 -------------------------------------------MTILASFAVPHPPIILPEVGQGEE-EKIRKTIAAYDTVMEKAAGL--QPDTLIITSPHGEMYMDYFHI--APGPTARGDFAQFRAP--QVELSVRYDRDLASLIAEEARE-------------A---------GIPAGFEG-------ERDPALDHGTMIPLYFYRKYGSL-----DKVKVVRIGLSGLGPDVHYLFGRCIREAV--EKLGRRAVFIASGDLSHK-LKEDGPYGYVPE-GPVFDRQCTEALG-QGDFFRLLTLDHSLCTRAAECG-LRSFWIMAGAWD-----------------------GMNVKARLLSYEGPFGVGYGVAAFL----------------------------P---GAP-------------DPGRKF-----LSPLL---------------------------AA----EKKQREER---------VAREDPYVKLARLAVETYVK--DRE---------IPS-L------------P-------EG------------LPP---------EMLS-ARAGAFVSLH--LRDQLRGCIGTFLPTRNNLAEEILRNGISAATRDPRFPPVRPEELPYLEYNVDVLTTPEPV-SGPEQLDPRKYGVIVKSAQDERRGLLLPDLDGVDTVGDQIAIARQKGNIA-VTEP---VQ------LFRFQVVRHR-------------
WP_018592746.1 ------------------------------------------MENILRYYLMPHPPLIIPSVGKGQE-REIQSTIDACNQVGEEISNL--EPETVVIITPHGTMFSDAIAI--SNEEYIKGDFKQFNDF--DTYIEGIIDKVFNEELINICKE-------------E---------NIPVTRIDSNILSKFNREYELDHGAMIPMYFINKYYK-------QYKIVHVTYAALSDIELYKFGVAIRKSA--QNLNKKIVFIASGDLSHR-LSENGPYNYSPE-GSKFDKLLLDNLQ-KGDVLSVFNMDKYMVECAGECG-LRSVFIMLGAME-----------------------GEVVKGKLLSYEGPFGVGYGVMTFN--------------------------------NEL-------------KNQ-SN-----LEELI---------------------------NL----KKELYNKK---------VANDNLYVKLARESLNHYYT--YGH---------FMAK-------------P-------SN------------LPK---------GLSK-EKGGVFVSLK--KFGKLRGCIGTFLPTTDSIAEEIIRNSVNAAIEDPRFPNVTENELLDIDISVDVLSRPHKS--TKAELNPKKYGVIVIQG--YKKGLLLPDLDGVNTVDYQLKIACEKAGIN-PHEE---YE------IERFQVTRYKEGV----------
WP_022425756.1 -------------------------------------------MSVLYAMCVPHPPLIIPEIGQGEE-KTISNTIQSYESIMKYVSTL--PIETVIVISPHAIAYSDYIHI--SPGKHGSGDFSQFHAE--NVRIEVDYDTELVKKITQSAKK-------------H---------HIFAGTLG--------KDDNLDHGTMIPLYFLNKYLK-------DYKVVRIGISGLSPLTHYRFGQCIKEAV----GDKNVLLIASGDLSHC-LKEDGPYGYKEE-GPLFDYDIITAWK-NSDFMRFLTFDPIFTEAAAECG-LRSFQIMAGALD-----------------------QKKIKPHYYSYEGPFGVGYGICGFE----------------------------I---CGE-------------DQPRDI-----GNQYK---------------------------KK----MQEEVKKI---------KEHEDDYVRLARTTIEHYVKEKVEI------------------------------------------------IPE-------VTKEMK-RRAGVFVSIH--EEGRLRGCIGTFMPVQDNIALEIVHNAISACSEDPRFDPITEEELDNLIISVDVLGEIEPV-EDISTLDSHIYGIIVSHG--SKRGLLLPDLEGVDTVTDQIQIACHKAGIH-EGEK---IK------IERFKVIRHD-------------
WP_006505369.1 -------------------------------------------------MCVPHPPLIIPEIGQGEE-KTISNTIQSYESIMKYVSTL--PIETVIVISPHAIAYSDYIHI--SPGIHASGDFSQFHAG--NVRIEVDYDTELVKKITQSAKK-------------H---------HIFAGTLG--------KDDDLDHGTMIPLYFLNKYLK-------DYKVVRIGISGLSPLTHYRFGQCIKEAV----GDKNVLLIASGDLSHC-LKEDGPYGYKEE-GPLFDHDIITAWK-NSDFMRFLTFDPLFIEAASECG-LRSFQIMAGALD-----------------------QKKIKPNFYSYEGPFGVGYGICGFE-------------------------------ICGE-------------DQTRDI-----GNQYK-------------------------------KKMQEEVKKI---------KEHEDDYVRLARTTIEHYVKEKVEI------------------------------------------------IPE-------VTEEMK-RRAGVFVSIH--EEGRLRGCIGTFMPVQDNIALEIVHNAISACSEDPRFDPITEEELDNLVISVDVLGKIEAV-EDISTLDPHIYGIIVSHG--SKRGLLLPDLEGVDTVTDQIQIACHKAGIH-EGEK---IK------IERFKVIRHG-------------
YP_004412622.1 -------------------------------------------MAILAAYAVPHPPIILPEIGKGEE-RKIQLTINAYERAMKEAASF--EPDTVVVASPHAVMYADYFHI--SPGDEGAGSFAQFGAP--EVEVRAEYDTAFAKTLATVASE-------------A---------GLDAGPLG-------GRNAALDHGTMIPLRFLQPHTE-------NFRLVRVGLSGLTPLDHYRFGMCIARTA--EELDRKTVFIASGDLSHK-LTPDGPYGFAAE-GPRFDKACMKYLE-EGTFLKLLQMDPALAKKAAECG-LRSFWIMAGALD-----------------------CQALKIKKLSYQGPFGVGYGLLSFV----------------------------V---KRE-------------DLKRNF-----GMRYE---------------------------IA----QRRALDDI---------KAAEDAYVKLARESVEKFVV--TGQ---------YAA-I------------P-------DD------------LPE---------EMQA--RAGVFVSLK--KDGELRGCIGTFQPAQKDIAEEILYNAVSAALHDPRFSPLKEDELPDIVYSVDVLTEPELIHDAAKDLDPKRYGVIVEAR--GRKGLLLPDLEGVDTVEDQIKIARKKGGIA-LDDD---VR------IWRFEVERHH-------------
WP_009646574.1 -------------------------------------------MAILAAYAVPHPPIILPEIGKGEE-RKIQLTINAYERAMKEAASF--EPDTVVVASPHAVMYADYFHI--SPGDEGAGSFAQFGAP--EVEVRAEYDTAFAKTLATVASE-------------A---------GLDAGPLG-------GRNAALDHGTMIPLRFLQPHTE-------NFRLVRVGLSGLTPLDHYRFGMCIARTA--GELDRKTVFIASGDLSHK-LTPDGPYGFAAE-GPRFDKACMKYLE-EGTFLKLLQMDPALAKKAAECG-LRSFWIMAGALD-----------------------CQALKIKKLSYQGPFGVGYGLLSFV----------------------------V---KRE-------------DLKRNF-----GMRYE---------------------------IA----QRRALDDI---------KAAEDAYVKLARESVEKFVV--TGQ---------YAA-I------------P-------DD------------LPE---------EMQA--RAGVFVSLK--KDGELRGCIGTFQPTQKDIAEEILYNAVSAALHDPRFSPLKEDELPDIVYSVDVLTEPELIHDAAKDLDPKRYGVIVEAR--GRKGLLLPDLEGVDTVEDQIKIARKKGGIA-IDDD---VR------IWRFEVERHH-------------
WP_006692060.1 -------------------------------------------MSILAAYAVPHPPLIIPAIGAGRE-QEISATVRAYHETMRAAAEL--RPDTVVIISPHATAYDDFFHI--SPGTGTEGNFAAFGHP--EISVGIPYDEDFVRVLTAFAGQ-------------K---------EVPAGTLG-------EKHPSLDHGTMIPLFFLSDYLGD-----APTKFVRIGIAGLPAHTHALLGQLIAATA--ERLGRRTVCIASGDLSHR-LMEGGANGFAPE-GAEFDALCTAFMK-TGDFLSLLQIPGSFAETAGHCG-LNGLWVLAGVLD-----------------------RTAMDADLHSYEAPFGVGYAVASFT----------------------------V---TGR-------------NEANDF-----AAQLV-------------------------------RAEDRAIAGL---------RAAEDDYVRLARMSIEHFVR--THS---------YLP-L------------P-------AE------------LPQ---------ELTE-SRAGAFVSLK--KYGKLRGCIGTFVPAQQSLAEEILYNAVSAAAHDGRFEPIEEHELSRLVYSVDVLSTPEPI-ESAAHLDPKTYGVIVKSLTDNRRGLLLPDLAGIDTAEQQIAIAREKARIQ-PKEP---IA------LARFTVVRHT-------------
WP_009655722.1 -------------------------------------------MSILAAYAVPHPPLIIPAIGAGRE-QEIAVTVRAYHEAMRAAAEL--RPDTVVIISPHATAYDDFFHI--SPGAAAEGNFAAFGHP--EVSVGVEYDVDFVRALSQAAGE-------------R---------DVPAGTLG-------EKDAALDHGTMIPLFFLSTYLGD-----APTKFVRIGISGLPAHTHAMLGQAIAAAS--QQLGRRTICIASGDLSHR-LKEDGPYGIVRE-GVEFDELCTAFMK-TGDFLSLLQIPGSFAEVAGHCG-LNGLWVLAGALG-----------------------RAAITSSLHSYEGPFGVGYAVASFT----------------------------V---TGR-------------DEGRDY-----AAQLM---------------------------RA----EDVAMAEL---------RAAEDDYVRLARMSVEHFVR--THS---------YLP-L------------P-------TE------------LPQ---------ELTE-SRAGAFVSIK--KYGKLRGCIGTFVPAQQSLAEEIFYNAVSAAAHDGRFEPIEEGELNRLVYSVDVLSVPEPI-ASVAQLDPKTYGVIVKSLTDNRRGLLLPDLAGIDTAEEQIAIAREKARIQ-PKEA---IA------LARFTVKRHR-------------
WP_009439993.1 -------------------------------------------MSILAAYAVPHPPLIIPAIGAGRE-QEIAATVRAYHEAMRAAAEL--RPDTVVIISPHATAYDDFFHI--SPGEAAEGDFAAFGHP--EITVGIEYDTDFVHALSQAAGE-------------R---------DVPAGTLG-------EKNPALDHGTMIPLFFLSEYLGD-----APTKFVRIGVSGLPAQTHAMLGQAIAAAA--EQLGRRTICIASGDLSHR-LKEDGPYGIAPE-GAEFDALCTAFMK-AGDFLSLLQIPGSFAETAGHCG-LNGLWVLAGALD-----------------------RAVLTSRLHSYEGPFGVGYAVASFT----------------------------V---TGR-------------DERRDY-----ADQLV-------------------------------QTEDAAIAEL---------RAREDAYVRLARTSIEHYVR--EHR---------YVP-L------------P-------EG------------LPS---------ELLE-QRAGAFVSIK--KYGKLRGCIGTFVPAQQTLAEEILYNAVSAAVHDGRFEPIEEDELNRLVYSVDVLSEPEPI-SSAAELDPKRYGVIVKSIADNRRGLLLPDLAGIDTAEEQLAVAREKARIH-PKEE---VA------LARFTVVRHR-------------
WP_009657549.1 -------------------------MFLNRLQAVGFLFIWGVCMMILAAYAVPHPPLILPPIGAGAE-SKVAETTCAYREAMRAAAAL--RPDTVVVISPHATCYGDYFHI--SPGVRAEGNFGAFGHP--ELTVGIEYDEDFVRALSACATA-------------Q---------DVPAGTIG-------EKETTLDHGTMIPLVFLSEYLGD-----APTKFVRIGVSGLPAATHAALGKCIAETA--AKLGRRTICIASGDLSHR-LRADTPNGFASE-GAEFDGLCTAFMG-AGDFLSLLQVPGDFAEKAGHCG-LNGLWVLAGVLD-----------------------RTAMEARLHSYGAPFGVGYAVASFT----------------------------V---TGA-------------DESHDF-----GAQLA-------------------------------ASEDAAIARL---------RASEDAYVRIARTSIETYVR--AHR---------YAN-L------------P-------QD------------LAH---------ELTD-NRAGVFVSIK--KYGKLRGCIGTFVPTQKNVAEEILYNAVSAAAHDGRFDPIEEGELGRLVYSVDVLTAPEPV-SSAAELDPKIYGVIVKSLTDSRLGLLLPDLAGIDTAEEQVTIAREKGRIL-PKEK---IS------IARFKVVRHH-------------
WP_008713145.1 -------------------------------------------MGIEAGIMVPHPPLIIPEVGKGGE-KTISKTAAAYERAASFIAGA--APETLVVISPHAAVYRDYFHI--SPGARASGSFANFGAP--RAAASVDYDAEFVSGLETLAEA-------------G---------GLPAGTLG-------ERLGELDHATLVPLYFLEKTCGAI-----KAKVVRVAISGLPLTEHYRLGMLIRETA--ERLRRRTAIIASGDLSHR-LKEDGPYGFNPE-GPRYDALVMDVMG-RGAFGELFDFSEGFCESAGECG-HRSFVVMAGAFD-----------------------GTAVKAEPLSYEGPFGVGYGTCLFR----------------------------A---AGP-------------DESRRF-----LTEFA---------------------------DR----ERARLAAL---------KEKEDAYVRLARAAVETYVT--SGK---------KIA-V------------P-------AG------------LPA---------EMLS-RRAGTFVSLK--KDGRLRGCIGTIAAASPSVAAEIINNAISAASSDPRFDPVERKELPQLVYSVDVLGETEKI-GSAAELDVKRYGVIVTRG--GRRGLLLPNLEGVDSVEEQISIAKEKAGIGKGEK----AE------LERFEVVRHH-------------
WP_022756706.1 -------------------------------------------MSIVGGIMVPHPPLIIPDVGRGGE-SVISKTTAAYKEAADFVASL--KPETIVLSSPHSVMYSDYLHI--SPGYEASGDMGRFCAP--NVKISVLYDAELSSKICELSED-------------E---------DIPAGYMG-------QRDKSLDHGTIVPLYFIMQKYT-------DFKLVRLGISGISFADHYKFGKLVQKAS--DELGRRVLYVASGDLSHK-LKDDGPYGFDAS-GPVYDEKIMDCMG-RGAFGELLSFDPYLCDKAAECG-HRSFVIMGGALD-----------------------GLKVKTHKLSHEDVTGVGYGICTYK----------------------------V---IGD-------------DDDARY-----LDKYL---------------------------EA----EKKTLLEK---------KAMEDPYVKLARKTIETYIK--DGY---------VID-V------------P-------DD------------LPP---------MMYE-QSAGTFVSLH--IRGGLRGCIGTIAATCDCVAREIIQNAISAATKDPRFEPVTQDELDKLEYSVDVLGEAQDI-DSKAMLDVKRYGVIVTNG--YRRGLLLPDLDGVDNVDDQIAIAKRKAGIG-EYEK---VD------LQRFEVIRHH-------------
WP_021894065.1 -------------------------------------------MAVAAGIMVPHPPLIVPDVGRGQE-ILIKDTIKAYQEAAGMAAEL--KPDTIVVISPHAVMYADYFHV--SPGKEARGDFGRFMAP--QIGVEAGYDEAFVRELDRLCGD-------------D---------DFPMGTEG-------EREKELDHGTLVPLYFINQHYR-------DYKLVRIGGSGLSFADHYRAGRYIARAA--ENLGRSVFIVASGDLSHK-LRGDGPYGYSVQ-GPEYDERIMDVMG-KAEFGELLAFPEDFCEKAGECG-HRSFAMMAGAMD-----------------------KKAVMPRRLTYEGPFGVGYGICTFR----------------------------V---TGD-------------DGRRGF-----LELYE---------------------------SC----QREACKKR---------QMEEDDYVSLARRSLEYYVH--EGR---------MIP-F------------G-------RA--------EEG-LPE---------EMLQ-TRAGVFVSVR--KGGVLRGCIGTIAPACRNIAEEIIQNAVSAGIHDPRFPSVRREELSLLEYSVDVLGETEQI-QGEDQLDPLRYGVIVTKG--RKRGLLLPNLEGVDTVRKQLSIARQKAGIGEDETD---VQ------LERFEVIRHGAKS----------
WP_016309387.1 -------------------------------------------MGLLAAYAVPHPPLIVPAVGDGQE-AEIADTVVAYEEIARRAAAH--DPDIIVIVSPHAPLYRDGFFI--SNAEEETGSMAQFGQP--HVTVTTRGDAEFAQAVADRLAR-------------R---------SIPVAGAP-------AAQTEIDHGAFVPLHFLAQTVDLE-----EVPVLRVGLSALSPSDHHFLGQSITRAA--ERLDMRCVLIASGDLSHR-LKEDGPYGFNPA-GPAFDRAVEGVFA-RGTLQELFALDPVMCENAAECG-LRSFEIMAGALE-----------------------GLPFRPQLLSYEGPFGVGYAIAAFEVEAGPSSTEEEVEAEIRGAHARCVPARQADSAAAPHDGATMMPEADSAFDGNTLEADECRDEYTTSATIAPEGGFVEEPADSAPQDWWDADDESLANDEILSLVL---------DPEVDPLVALARLSVESIVG--TGE---------VLAVP--------------------DG------------LPD---------DMVG-RRAGAFVSLH--EFGNLRGCIGTIAPARHSLAEEIIMNGVAAATEDPRFAPVRPAELDHLSYSVDVLGEPEPV-DSLEQLDPARYGVIVTRG--FKRGLLLPDLEGVDTVMDQIAIAKQKAGIA-PDED---AK------LERFEVVRHTLGGDARSE-----
YP_361077.1 -------------------------------------------MGNLYGIAVPHPPIILPEIGRGEE-KKCQNTINALKELKEKIKKI--NPETLIVISPHAPLFSDVVAV--NINEKLNGNFGSFGAP--HITFSYQNDLELVQALLTAAKQ-------------E---------GLAVAGIDESLARAVRVPAFLDHGTMVPLYYLDPEQK--------YKLVVISQGLIPFSEIYRLGTIIREVA--AELKRKIVIIASGDLSHR-LTLDAPAGYDPS-GRYFDRLMVDIFT-HGDPWELLTIDKSFAEQAGECG-LRSFIMLFGAFE-----------------------GYQVRSRVLSYEGPFGVGYMVAEVE-------------------------------ARGE-------------DKERYF-----YPKLI-------------------------------AKKQEEIKKR---------REKESPYVRLAREALETYVR--TGK---------TITPP--------------------DP------------LPE----------IFK-RKAGVFVSIK--KDGELRGCIGTIAPATENLAEEIIRNSLEAGLHDPRFEPVEEHELDELTYSVDILYPPEEV-RDLSELDPKKYGVIVSKG--FRRGLLLPNLEGVDTVEKQLAIAKRKAGIA-PDEP---VK------IERFLVERYF-------------
YP_754956.1 --------------------------------------------MIGYVALSPHPPLIIPAIGGNSL-EDVKATVSGMKEMARELVDS--KPDSLVFLTPHGNVFADCLSA--LSEEELQGDFSNFGS---KLGTSRRNDKGLLDEIETGARK-------------A---------GISFITLSAEILRLHHLNPLLDHGILVPLHYLEEAGLP------QIPILAISVGFLSPLELYTFGVVIRDAA--LAQGKKLAVVASGDMSHR-LKNEGPYDYHPD-GAVFDQQVQQILR-SGDTEALIKMPEKLRNNAGECG-YASLLIALGSLD-----------------------GSRYENKIFSYEGPFGVGYLCAGLR--------------------------------PEG--------------SAPSL-----LEKLI---------------------------KE----RKEIINNR---------RKEESPPVKWARMILESYIR--EGK---------RAKLP------------P---------------------EME---------ELRQ-QRAGAFVSLK--KNGQLRGCIGTIAPSYGDLADEIAGNAISAGTADPRFLPVDKNELEDLVYSVDILGEAEAC--RREDLNPYKYGVIVSSG--RKRGLLLPDLEGVDSVEEQLSIALQKAGIS-PGER---YE------IERFEVKRYT-------------
WP_022760529.1 -------------------------------------------MPILGAFMVPHPPIILPEVGDGEE-KKISEVTAAYEKVADEIASL--KPDTIVISSPHSIMYADYFHI--SPGKTAYGDMARFNAE--QVSFDAEYDEELVSTICRIAEKGGMDASDKANDSDSEGQGGLALHEFPAGTMG-------ERDPSLDHGTIIPLYFICKKYT-------DFKLVRIGLSGLPLALHYQMGQIIQKAV--NETGRRIVYVASGDLSHK-MKEEGPYGFAPE-GPQYDERIMDVCG-SGDFKRLFEFEDSFCEKAAECG-HKSFVMMAGALD-----------------------GLSVKSEALVHAATFGVGYGICRFE--------------------------------VGG------------PDESRHF-----LDIWR-------------------------------DEKLDELRER---------QKDEDPYVKLARFSLENYVN--AGK---------TLHVK--------------------DVMDMD--------LPR---------EMYK-NQAGTFVSIH--KNGALRGCIGTIAPTCGCIAEEILQNAISAGTNDPRFPMITPDELPWLEISVDVLDEPEPI-SSPDELDVKRYGVIVRSG--YKRGLLLPNLDGVDSVIQQINIACQKAGIP-KGEE---IS------LERFEVVRHE-------------
WP_007048121.1 -------------------------------------------MPMLGAILTPHPPVLLPKVGRGRE-RDIAATGKAMEQAAGEVARW--DPEVLIVASPHTILYGDYFHI--APGSGASGSMADFGAP--QVRMDVTYDAPLRAEILRRAEE-------------A---------GLRAGTLG-------QRDPSLDHGVLIPLYFLRKAGV-------HCPIVRMGLSGFSALDHYRLGQCVAGAV--EALDRRAVFVASGDLSHK-LKADGPYGFAPE-GPVFDEAVTRTMA-SGNFLEFLTLDPSLCQRAAECG-LRSFQIMAGALD-----------------------GLAVEPRLLSHEGTFGVGYGVALFP----------------------------V---TGR-------------DDTRRY-----ASACQ---------------------------RI----RRERLDAR---------RAKEDPWVRLARLSLETTVR--EGH---------PLKVL------------P-------DA------------LPA---------ALTD-RAAGVFVSLH--KDGQLRGCIGTIAPTEENVAREIVQNAVSAGTRDPRFPPVRADELDELEYSVDVLGRPEPV-DSPAQLDPKRYGVIVRYG--QKRGLLLPDLDGVDTAEEQVTIARRKGGIR-AEDP---YT------LQRFEVVRHL-------------
WP_022933508.1 -------------------------------------------MSIVAAFMVPHPPMIVPDVGRGSE-SQIEKTIKAYEKVADEISAL--KPETIIISSPHSVMYSDYFHI--SPGSEAVGSFADFGAP--QVKFDVKYDEELVKALCELADK-------------T---------GFPAGTLG-------EKRPELDHGTMVPLWFILKKYK-------DFKLVRTGLSGYDLLKHYEYGTMIKDAV--ESLERRVVYVASGDLSHK-LQDYGPYGFAEE-GPVYDKRIMDVCS-GGRFGELFDFDENFCQKAAECG-HKSFVIMAGALD-----------------------GQAVKATQYSHEDVTGVGYGICSFV----------------------------P---KGV-------------DESRHF-----LAARL---------------------------QQ----VESELEQK---------RQKSDAWVRLARESAEYFVW--NGH---------EME-L------------P-------AW------------VPP---------ELLK-VRAGAFVSVH--KFGALRGCIGTIAPTKENLALEIIHNAVSAVSEDPRFEPVDEDELKYLDINVDVLGEAEKI-SSPAQLDVKKYGVIVQSG--YKRGLLLPDLDGVDTVEQQISIAKRKGGIAP-GED---VD------LFRFEVVRHY-------------
WP_021737371.1 --------------------------------------------MILAAYAVPHPPIIVPEIGKGEE-KKIARTSAAYDAVMAEAAAL--HADTLVITSPHADAYVDYFAI--SPGTEAEGSFGQFGAP--QVRIKVSYDKALAAAISERAED-------------K---------GLAAGLLG-------THHPELDHGTLLPLYFYQKHGDVN-----TLKIVRIGLSGLSPEAHYALGKTIAEAA--SSLKRRIIFIASGDLSHK-LREDGPYGYAPE-GPLWDRDCLSFLE-RADFVSLLTMDPTFSRKAAECG-LHSFWIMAGALD-----------------------GLTVSTTRRSYEDIFGVGYGIVSFS----------------------------V---TGA-------------NPERQL-----AGVLH---------------------------QQ----LAEKRKTQ---------KQQEDPYVTLARRSVETIVT--TGR---------PLP-L------------P-------EH------------LPK---------SLTG-SRHGVFVSLH--LYGNLRGCIGTIAPTKKSTALEIIANGISAALHDSRFPAVRKEELPDLVYSVDILGVPERI-ADESSLDPKRYGVITESLDGTRRGLLLPDLDGVESVSQQIQIARQKGGIG-ADEP---IL------LYRFTVTRHA-------------
YP_004895584.1 --------------------------------------------MILAAYAVPHPPIIVPEIGKGEE-KKIARTSAAYDAVMAEAAAL--HADTLVITSPHADAYVDYFAI--SPGTEAEGSFGQFGAP--QVRIKVSYDKALAAAISERAED-------------K---------GLAAGLLG-------TRHPELDHGTLLPLYFYQKHGDVN-----TLKIVRIGLSGLSPEAHYALGKTIAEAA--SSLKRRIIFIASGDLSHK-LREDGPYGYAPE-GPLWDRDCLSFLE-KADFVSLLTMDPTFSRKAAECG-LHSFWIMAGALD-----------------------GLTVSTTCHSYEDIFGVGYGVVSFS----------------------------V---TGA-------------NPERQL-----AGVLH---------------------------QQ----LAEKRKTQ---------KQQEDPYVTLARRSVETIVT--TGR---------PLP-L------------P-------EH------------LPK---------ALTG-SRHGVFVSLH--LYGNLRGCIGTIAPTKKSTALEIIANGISAALHDSRFPAVRKEELPDLVYSVDILGVPERI-ADESSLDPKRYGVITESLDGTRRGLLLPDLDGVESVSQQIQIARQKGGIG-ADEP---IL------LYRFTVTRHA-------------
WP_022363199.1 -------------------------------------------MSIVAAYAVPHPPLIVPAVGKGQE-AAIQATIDGYEEVARRVAAH--RPDTIIVTSPHAPAFSDGFFI--SDAENISGTMEMFGVPAEESTITATGDPELAELIASLANQ-------------A---------NIPIGMGD-------QYDGPLDHATYVPLYFLRDFLP-------RTTVVRVGLSGLSPREHRMMGRCFELAA--NILGRRVVLIASGDLSHK-LTHDGPYGFNEA-GPQFDQNITDIFR-SGELDDLFAFDELFCEEAAECG-LRSFQMMAGALA-----------------------DTVYSSELLSYEGPFGVGYAIACFE----------------------------V---EGS--------EEAAIEEEAAI-----EEATETQAAHEDALVEGEVEANLVDEDPSSPVPQ----PDASPDTG---------GSGVDPFVALARASVEYFVT--TER---------PLL-M------------P-------EG------------LPP---------ELMD-ARAGVFVSLH--EHGDLRGCIGTIAPTRDSIAQEIIANAISACSGDPRFYPVQKNELDYLSYSVDVLFPPEPI-SSPANLDPQEYGVIVSKG--HHRGLLLPNLEGVNTVEEQVAIARQKAGIAPDETG---VE------LERFRVVRHTTGGEARVC-----
YP_004710911.1 -------------------------------------------MSIVAAYVVPHPPLIVPSVGRGEE-AGIQDTIDAYREVARRIARH--APDTIVVVSPHAPLYRDCFHI--STGDGARGDMGQFGAW--ETSMNVVYDGGFATSVTACSRK-------------H---------EVPVCGSG-------MRDGALDHATFVPLWFVNEVYE-------GYRLVRIGLSGLSKEAHRVIGRCVAEAA--SDLNRRTVFIASGDLSHK-LKADGPYGFAPE-GPVFDHALVDLLD-AGDLEGLFTFDDAFLEAAAECG-LGSFQIMAGALE-----------------------GLPCTHELLSYEGPFGVGYAVAAFE----------------------------V---KGA-------------QGDGAV-----DAKVD---------------------------RR----IDERAAADEFAN-----EAAVDPYVALARESVEGYVR--TGS---------LIA-R------------P-------SS------------LPP---------ELTD-ERAGVFVSLH--KGGELRGCIGTIAPTTGCVADEIIRNGVAAASEDPRFMPVRADELDELSYSVDVLFTPMPI-SSADELDPQRYGVIVTKG--MRRGLLLPNLEGVDTVADQVAIAKRKAGIDPADTD---VE------LERFEVVRHDRGGEARRG-----
YP_001308384.1 ------------------------------------------MENILGYYLMPHPPIIIPDIGKGEE-KKIEETSLACNKIGREVADI--KPDTIIIITPHATMFSDAIAI--SDEEKISGDLSQFRCT--NIKMDIPIDKEFNVKLRTECHV-------------E---------GIPSVLVDSELLRRYNVNYELDHGSIVPLYFINKYYK-------DYKLVHITYSMIGDVNLYKFGMEIKNVA--EKLNRKAVIIASGDLSHK-LKEEGPYSYSPY-GELFDKALLGNLE-KGDVLGAFNMNRTMISESGQCG-LNSVYILLGAME-----------------------GKEIKGELLSYQGTFGVGYGVMKLS---------------------------------RQ-------------QQDRNY-----LDELT-------------------------------KYKEEKLKVK---------LNESNAYVKLARENLNHYFS--YGK---------SIEDI--------------------SN------------LPK---------ELLN-ERHGVFVSLK--KFGNLRGCIGTIAPTTGSVGEEIIRNSIEAAMSDPRFPEVSEDEMDDIDISVDVLMDSEPC--NKEDLDPKKYGVIVSLG--MRRGLLLPDLEGVDTVDEQLQIACDKADID-FDDD---YK------IERFEVVRYKEG-----------
WP_017210006.1 ------------------------------------------MENILGYYLMPHPPIIIPDIGKGEE-KKIEETSLACNEIGREVADI--KPDTIIIITPHATMFSDAIAI--SDEERISGDLSQFRCT--NIKMDIPIDKEFNVKLGTACHV-------------E---------GIPSVLVDSELLRRYNVNYELDHGSIVPLYFINKYYN-------DYKLVHITYSMIGDINLYKFGMEIKNVA--EELNRKAVIIASGDLSHK-LKDEGPYSYSPY-GELFDKALLGNLE-KGDVLGAFNMNRTMISEAGQCG-LNSVYILLGAME-----------------------GKEIKGELLSYQGTFGVGYGVMKLS---------------------------------RQ-------------HQDRNY-----LDELT-------------------------------KYKEEKLKAK---------LDESNSYVKLARENLNHYFS--HGK---------SIEDI--------------------SN------------LPK---------ELLN-ERHGVFVSLK--KFGNLRGCIGTIAPTTGSVGEEIIRNSIEAAMSDPRFPEVSEDEMDDIDISVDVLMDSEPC--NKEDLDPKKYGVIVSLG--MRRGLLLPDLEGVNTVDEQLQIACDKANID-FDED---YK------IERFEVVRYKEG-----------
WP_023976675.1 ------------------------------------------MENILGYYLMPHPPIIIPDIGKGEE-KKIEETSLACNKIGREVADI--KPDTIIIITPHATMFSDAISI--SDEEKISGDLSQFRCT--NIKMDIPIDKEFNVKLGTACHV-------------E---------GIPSVLVDLELLRRYNVNYELDHGSIVPLYFINKYYN-------DYKLVHITYSMIGDINLYKFGMEIKNIA--EKLNRKAVIIASGDLSHK-LKEEGPYSYSPY-GELFDKALLGNLE-KGDVLGAFNMNRTMISEAGQCG-LNSVYILLGAME-----------------------DKEIKGELLSYQGTFGVGYGVMKLS---------------------------------RQ-------------QQDRNY-----LEELT-------------------------------KYKEEKLKAK---------LDESNTYVKLARENLNHYFS--HGK---------SIEDI--------------------SN------------LPK---------ELLN-ERHGVFVSLK--KFGNLRGCIGTIAPTTGSVGEEIIRNSIEAAMSDPRFPEVSEDEMDDIDIYVDVLMDSEPC--NKEDLDPKKYGVIVSLG--MRRGLLLPDLEGVNTVDEQLQIACDKANID-FDED---YK------IERFEVVRYKEG-----------
WP_021899817.1 -------------------------------------------MSILAGYVVPHPPLIIPSVGRGEE-RGIQKTIDAYREIARRIAAL--RPETIVVSSPHAPLYRDGFHV--TTDTVLNGSMEAFRAP--ETTLSAKIDTALADEIIQNAQQ-------------S---------GIVVAPST-------WRDHDMDHATFIPLYFIEQAYKEAGISP-EYKVVRVGLSVLSPEVHRQFGYAIASAI--DRTERRCVWVASGDLSHK-LKVDGPYGYAPE-GPELDKQLCDLFR-SGALEKLFELDEYFCECAAECG-VRSFQIMAAALE--------------------MEYPQGVSSELLSYEGPFGVGYAVAAFE--------------------------------PAI-------------PEDCDVAVCNSKAVHN--------------------------NTNEPLSHDDTVRSS---------DNALDPYVALAWASVETYIKTGRAL---------KLSDY--------------------QNQVEQLFGSDKEMLPE---------EMLS-QQAGVFVSIH--EWGELRGCIGTIAPTTNCIAEEIIQNGISASTRDPRFPAIEEYELDQLEISVDVLSEAEPI-SSLEELDVKRYGVIVTKG--FRRGLLLPNLEGVDSVEDQVAIAKQKAGIRIDDWD---VE------LERFEVIRHE-------------
WP_009169489.1 ------------------------------------------MENIAGFYLMPHPPIIIPDIGRGEE-KKIEKTTLACNEIGREIADI--KPETIIVITPHATMFSDAIAV--SDEERISGDLSQFRCT--NIKMDIAIDKEFNMQLGTACHL-------------E---------GIPSVLVDTKLLNRYNVNYELDHGTMIPLYFVNKYYT-------DYKLVHITYSMIGDINLYKFGMEIKNVA--EKLNRKIVVIASGDLSHK-LKEEGPYSYSPY-GEKFDRELLEDLE-KGDVIGAFNLNKTMVNEAGQCV-LNSIYILLGVME-----------------------GKEIKGELLSYEGTFGVGYGVMKLK---------------------------RL-------------------NADKSY-----LNELI-------------------------------KHKEENLKKK---------LDNSNPYVKLARENLNYYFS--HGK---------IISNT--------------------SN------------LPE---------ELLK-ERHGAFVSLK--KFGNLRGCIGTIAPTTNSVAEEIIRNSIEAAMHDPRFPAVSEEEMEDIDISVDVLMDSETC--NKEDLDPKKYGVIVSSG--MRRGLLLPDLDGVDTIEKQLEIACDKGNID-FDEE---YK------IERFEVIRYKEEYHF--------
WP_008429949.1 ------------------------------------------MENILGYYLMPHPPIVIPDIGKGEE-KKIEETSLACNKIGREVADL--KPDTIIIITPHATMFSDAIAI--SDEETISGDLSQFRCA--NIKMDIPIDKEFNIKLGTACHL-------------E---------GIPSVLVNSELLRRYNVSYELDHGTIVPLYFINKYYN-------EYKLVHITYSMIGDINLYKFGMEIKKVA--EELNRKAIVIASGDLSHK-LKEEGPYSYSPY-GEKFDRELLNNLE-KGDVIKAFNMNKTMVEEAGQCG-LNSVYVLLGSME-----------------------GKEIKGELLSYEGTFGVGYGVMKLK---------------------------------NQ-------------ETPKNY-----LEELI-------------------------------SNKEEKLRKK---------LESNNPYVKLARENLNHYFS--HGK---------SLEDA--------------------SN------------LPE---------ELLN-KRHGVFVSLK--KFGNLRGCIGTIAPTTNSVGEEIIRNSIEAAMNDPRFPEVSEDEMNDIDISVDVLMDSEPC--SKEDLDPKRYGVIVSSG--RRRGLLLPDLEGVNTVEEQLQIACDKGDID-FDED---YN------IERFEVIRYKED-----------
YP_007943663.1 -------------------------------------------MSIVFCGICPHPPVMVPEVGRGQD-EEVASTKKAMLELGRRLNES--GAQTLVMITPHGTVFSDGIGI--SAVKELQGSLSQFGAA--GVRFTLPNDLQLVHKIKEMAGL-------------Q---------GITTAGIDNALAARFGVSTELDHGITAPLYFIREAGV-------SMPLVHVSMGLLPFHELYSFGVAVRDAA--AALDKKVAVLASSDLSHR-LTPDAPAGYHPS-GKDFDLQLVELVG-AADVEGICGIDADLVEKAGECG-LRSIIMMLGALD-----------------------GVEINSEVLSYEGPFGVGYMVAALV--------------------------------PGV------------RNDKRRW-----QEKLR-------------------------------HGALVRASQR---------RSAESYPVQLARAVLEHYYGGSKDK---------PYE--------------T-------SG------------VPD---------EFAN-RRAGVFVSLK--KHGHLRGCIGTIAPTYNNITEEIAENAISAATRDPRFNPVEPEELPELDISVDILTDPEPV-QSMDELDPHRYGVIVSAG--SRRGLLLPDLEGIDTVEEQVAIARQKAGIS-PGEK---IR------LERFKVVRYR-------------
WP_016360244.1 -------------------------------------------MTVTAGFMVPHPPLIVPEIGKGEE-RGIRETTEAYEKAAGEIAVL--KPETIVVISPHTVMYADYFHV--SPGKEAEGDFRQFRAG--QVRFKAEYDEEFVRCLCRNADA-------------S---------DFPMGIMG-------EREKKLDHGVMVPLYFINKYLK-------EYRLVRIGLSGLSKADHYRAGMLIEKTA--NQLGRRTVVVASGDLSHR-LKEDGPYGYREE-GPAYDQRIMETMG-KAAFGELLDYPESLCEKAGECG-HRSFTMMAGCLD-----------------------GKAVSTEKLSYQGPFGVGYGICTFH----------------------------V---TGR-------------DETRRF-----LEQYT-------------------------------LKQQQDMQAR---------KEKEDCYVRLARKSLETFVR--TGR---------KASLT------------P-------EEKET---------LPR---------EMTE-SRAGVFVSIH--KDGMLRGCIGTIAPVAGCVAEEILRNAVSSGTEDPRFPPVEKEELDTLVYSVDVLGPPEPV-SSPGELDVKKYGVIVTKG--RKRGLLLPDLEGVDTVEEQIAIARRKAGIG-EEDT---VT------LERFEVIRHGEKG----------
WP_008722524.1 -------------------------------MVGKATKERRCPMAIIAGIMVPHPPLIIPDVGRGQQ-VRIKDTVEAYHQAARLAAAS--KPDTIVVLSPHAVMYADYFHI--SPGTGAKGDFGQFLAP--QEAVEVEYDTEFVNELCDLADD-------------I---------DFPMGKEG-------ERDRELDHGTMVPLYFINQYYH-------DYRLVRIGGSGLPFTDHYRAGQLIAQAV--KRLGRRTVIIASGDLSHK-LKEDGPYGFSVQ-GPEYDKRIMDVMG-MGRFGGLLDFTEGFCEKAGECG-HRSFTMMAGAMD-----------------------GMAVKPQRLSYEGPFGVGYGICTFE----------------------------V---QGE-------------DEGRCF-----LKAYE---------------------------ER----EQAVCRQK---------QEAEDAYVSLARKSLEHYVH--TRR---------MIP-V------------Q-------AV--------EEG-LPG---------EMLK-SRAGVFVSIH--KNGALRGCIGTIAPVCGNVAEEIIQNAVSAGIHDPRFPSVREDELQQLVYSVDVLGETSPI-SGPEELDVKRYGVIVTKG--RKRGLLLPNLDGVDTVGEQIGITRQKAGIGPDEDG---VG------LERFEVIRHGDKG----------
WP_002575372.1 -------------------------------------------MAVAAGIMVPHPPLIVPDVGRGQE-ILIKDTIKAYQEAAGMAAEL--KPDTIVVISPHAVMYADYFHV--SPGKEARGDFGRFMAP--QIGVEAGYDEAFVRELDRLCGD-------------D---------DFPMGTEG-------EREKELDHGTLVPLYFINQHYR-------DYKLVRIGGSGLSFADHYRAGRYIARAA--ENLGRSVFIVASGDLSHK-LRGDGPYGYSVQ-GPEYDERIMDVMG-KAEFGELLAFPEDFCEKAGECG-HRSFAMMAGAMD-----------------------KKAVMPRRLTYEGPFGVGYGICTFR----------------------------V---TGD-------------DGRRGF-----LELYE---------------------------SC----QREACKKR---------QMEDDDYVSLARRSLEYYVH--EGR---------MIP-F------------G-------RA--------EEG-LPE---------EMLQ-TRAGVFVSVR--KGGALRGCIGTIAPVCRNIAEEIIQNAVSAGIHDPRFPSVRREELSFLEYSVDVLGETEQI-QGEDQLDPLRYGVIVTKG--RKRGLLLPNLEGVDTVRKQLSIARQKAGIGEDETD---VQ------LERFEVIRHGAKS----------
WP_008819675.1 --------------------------------------------MLSKAYIVPHPPIILPEIGRGQE-RVIQNTVNAYRMIAHDIASA--KPQTIVVFSPHAPSYRDYIQI--SDGAQAFGSFEAFGVK--DVDMKVLYDEDFVDMLCHAAAS-------------Q---------GLPAGTLG-------EQSQTLDHGTMVPLHFILQEYT-------DFRLVRISVSGLDRDTQVAFGNCLRRVI--DESQRNVAVIASGDLSHK-LKEDGPYGFHPM-GPVFDEQIVDIIK-SNDYARLLTMDEQIIEESANCG-YPAFVMLHGVLQ-----------------------AYPIDSQFLSYEGPFGVGYATAIIS----------------------------V--------------------------------------------------------------------------------------LKKDPYVALARESLEVYIR--SHT---------VLP-L------------R-------KS------------LPK---------DLLT-CRGGVFVSLK--KFGELRGCIGTIAPVQENLAQEIISNAISAGTRDPRFLPVEEKELPYLEYSVDVLKEAEQI-DSLEQLDVRRYGVIVSDE--HRRGLLLPDLEGVDTPLQQISIALNKAGMD-PDEP---FL------LERFEVVRHHECRM---------
WP_009271402.1 ----------------------------------MYNEDKGSDTMLKKAYIVPHPPIILPEVGKGQE-RSIQNTVNAYRMIAHDIAAT--KPQTIIIFSSHAPCYRDYIQI--SQGAQAYGNFEAFGVE--DSDMKVLYDEDFVDMLCNAAAA-------------Q---------GLPAGTLG-------EQNQTLDHGTMVPLHFILQEYT-------DFRLVRISVSGLDRNTQVLFGDCLRRVI--DESQRNVAVIASGDLSHK-LKEDGPYGLHPL-GAVFDEQIVSIIK-DNDYARLLDMDEEIVEESANCG-YPAFLMLYGVLQ-----------------------AYPIDSQFLSYEGPFGVGYATAIIS----------------------------V--------------------------------------------------------------------------------------MKKDPYVALARESLEVYIR--SQT---------VLP-V------------R-------ST------------LPK---------ELLQ-RRGGVFVSLK--KFGELRGCIGTIAPVQENLAQEIISNAISAGTRDPRFLPVEEKELPYLEYSVDVLKEAEQI-ESLEELDVKRYGVIVSDE--HRRGLLLPDLEGVNTPLQQIRIALNKAGMD-PEEP---FM------LERFEVVRHHENRM---------
WP_002695771.1 -----------------------------------MEGVMKKKAKLRAAYITPHPPIIIPEIGRGEE-EKIKETSEALRHCAQEVRTL--QPKIIIMITPHAKLYRGAMCV--NTAQIISGSFASFGRD--DVKFSANNAVQFVQALVGACKE-------------K---------NIVIETPE----------MPLDHGAFVPLYFIAKEYT-------DFSLVHINYGILSKAVLKEFGTVLANLI--ETQSESAVCIASGDLSHR-LLPEGPYGFAKE-GPTFDKKICDIIQ-SGNFTQFEKIDSALADGAGECG-LNSFLILSGMLT-----------------------QYLFTSDLLSYQGTFGVGYAVGKIK-----------------------------------------------------------IQEYS---------------------------------PSATISDYAF-------HTESEPHIALALKSIKHYLQ--TGS---------YLQ--------------P-------DM------------LPE------DIIHKIETGRAGTFVSLK--KEGDLRGCIGTIAPVQKSIVEEIIHNAVSAALRDPRFSPVRMEELSDIQCSVDILKEPEPI-NSITELDVKKYGVIVSSG--YKRGLLLPNLEGVDTPAMQVRIALQKAGIP-SDTP---YI------LERFEVIRYE-------------
WP_016521841.1 -------------------------------------------MAIIGAFTVPHPPLIVHEVGKGRE-NEIAATIAAYVQIAKKIADL--KPETIVVTSPHMPLYRDYFHI--SPGTEVFGDFSDFGAP--EVRFHLFYDADFVKALCSEADK-------------A---------DIAAGTKG-------ERRASLDHGTAVPLYFINKYYT-------DYKLVRIGLSGQSYKAHYALGECIRRAA--EKTGKSVVVVASGDLSHV-LKSDGPYGYRAE-GAVYDERIMVVME-RADFGKLFSFSPDFCENAAECG-HRSFIIMAGSLD-----------------------RTAVRAEKLSYEGPFGVGYGICAYE-------------------------------VTGC-------------DETRNF-----LERYE-------------------------------AEERRSLDAR---------KKSEDEYVRLARLAVENYVRTKGRL---------RIE----------------------RGAALCSSGSERMELSE---------DLLE-NRAGVFVSLK--KDGMLRGCIGTIAPVRESIAQEIAHNAVSAAFSDPRFSEVTEDELSSLVYSVDVLSSPEKI-SSKEALDVKRYGVIVTKG--NRRGLLLPNLETVNTVDEQIEIACKKGGIDKSENP----E------LERFEVVRHY-------------
YP_008665036.1 -------------------------------------------MALLAAYAVPHPPLIVPAVGRGQE-TAIADTIAAYREVARRVAAH--RPDLIVITSPHAPLYRDGFFI--ADTPEETGSLAAFGQP--DERVTTRTDLPFAKDVAARLHR-------------R---------GIPSAGAP-------ASMADIDHATFVPLHFLEETVDLG-----SVAVVRMGLSGLSEADHRFLGRAIAEAA--RSLNRRCVLVASGDMSHK-LKEDGPYGFAPE-GPEFDRIVTELFA-HGNLEGLFGLDAALCDGAAECG-LRSFQIMAGALE----------------AT-----GEPFASELLSYEGPFGVGYAVAAFE----------------------------IEDAPES-------------TEEEAA-------------------------------------SEIVREEDREIGGTPGGSPAWPPHPGDDPIVALARASVESIVA--QGT---------VFPLP--------------------AD------------APE---------ELTG-RRAGAFVSLH--EHGQLRGCIGTIAPVRKSLAEEVIRNGVAAATEDPRFAPVRPEELPFLDYSVDVLGEPKPV-SNLEQLDPARYGVIVTRG--HRRGLLLPDLEGVDTVFDQIAIAKQKAGIR-PDEQ---VH------LERFEVVRHTAGGKPRRS-----
WP_022166735.1 ---------------------------------------------MLGYFLMPHPPIIVHEVGKGKE-VEVNNTVKACDEAARRIASL--KPDTLILITPHGAMFRDAMAM--VTERSISGNLAQFNAA--NVKFNYHINLDLTRKIIKYADE-------------E---------NLNVAALNKENAYVYGVDLELDHGAMVPLYFIEKYGK--------YKLVHITYGLLSPLELAKFGTVINRAV--EDSKERAVLVASGDLSHR-LTKDGPYPYTPL-GAEFDRELISILQ-SGKLEGLFNMDKVLVNESGQCG-LRSLYVLAGAIN-----------------------SNEAKAELLSYEGPLGVGYGIMEFK------------------------------------------------GKETNL-----YDKLL---------------------------------QKSEMENQRR-------MKEGNPYTILARKNLNSYFDRGTLL---------TIDDV----------------------------------KDE---------ELLN-DKKGVFVSLK--INGELRGCIGTIAPVTDTIAEEIIRNSLSAAINDPRFSPLTQEELKEIDISVDLLHEPEKT--TFEELNPKEYGVIVSSG--SKRGLLLPKLEGIDTSEQQVAIAMEKGNIR-PSDN---YV------LERFKVERFKECEDDE-------
WP_021636002.1 -------------------------------------------MAVTAGFMLPHPPLIVPAIGKGEE-QAITDTQEAYRRAAEEIAAL--RPETIVVLSPHTVMYADYFHV--ASGHWASGDFGQFRAG--QVKLEAEYDTEFVRQLCSLADR-------------E---------SFPLGTLG-------ERDRQLDHGVMVPLYFVNQYYD-------GYRLVRVGLSGLSLAEHYRAGLLIQKTA--EQLGRRTVIIASGDLSHR-LKEDGPYGYKEE-GPAYDKRIMETMG-RASFGELLEYPESFCEKAGECG-HRSFTIMAGCLD-----------------------RRAVEAHRLSYEGPFGVGYGICTYT----------------------------V---TGT-------------DEARAF-----LKRYE---------------------------EK----QHRKAVED---------KGREDIYVRLARKSLETYIR--TGK---------SLT-L------------S-------RA--------EEE-LPS---------EMLA-RRAGVFVSLH--KDGMLRGCIGTIAPVTGCVAEEILRNAVSAGTQDPRFQPVKEEELERLVYSVDVLGEPEAI-TSKEELDVKKYGVIVTKG--RKRGLLLPDLDGVDSVEEQIAIARRKAGIREEDE----VS------LERFEVIRHGKKG----------
WP_022260867.1 -------------------------------------------MAVIGAFMVPHPPLLIPGVGCGKE-QAAADTVKAYREAGKKIACL--APETVVIATPHSVMYTDYFHI--SPGDGARGDFSQFGAE--ESRISTGYDREMTELITRLAEE-------------D---------GFMAGTAG-------EQEKQLDHASMIPIYFIQQTYQ-------EFQTVRISLSGLSLSDHYTMGQYVKKAA--DCLGRKTVFIASGDLSHR-LMEDGPYGYCEE-GPRYDSRIMKTME-SGDFLELFNFDEEFLEKAGECG-HRAFVMLAGALD-----------------------GIAVKTEKLSYEGPFGVGYGVCAFE----------------------------P---LRE-------------DPGRKF-----KDEYV---------------------------RL----QRKKAERR---------QAREDSFVRLARLSLESYVR--NGT---------MIG-V------------P-------KG------------LPE---------DLLS-SRAGVFVSLK--KEGRLRGCIGTICATKSSVAEEIIQNAVSAGARDPRFSPVREEELAQLEYSVDVLGKTQKV-TSMEELDAQKYGVIVTRG--GRRGLLLPNLSGVDTVDEQIEIAKQKAGIG-EEES---VQ------VERFEVIRHR-------------
WP_006566602.1 -------------------------------------------MAVIGAFMVPHPPLLIPGVGCGKE-QAAADTVKAYREAGKKIACL--APETVVIATPHSVMYTDYFHI--SPGDGARGDFSQFGAE--ESRISTGYDREMTEMITRLAEE-------------D---------GFMAGTAG-------EQEKQLDHASMIPLYFIQQTYQ-------EFQTVRISLSGLSLSDHYTMGQYVKKAA--DCLGRKTVFIASGDLSHR-LMEDGPYGYCEE-GPRYDSRIMKTME-SGDFLELFNFDEEFLEKAGECG-HRAFVMLAGALD-----------------------GMAVKTEKLSYEGPFGVGYGVCAFE----------------------------P---LRE-------------DPGRKF-----KDEYV---------------------------RL----QRKKAERR---------QAREDSFVRLARLSLESYVR--NGT---------MIG-V------------P-------KG------------LPE---------DLLS-SRAGVFVSLK--KEGRLRGCIGTICATKSSVAEEIIQNAVSAGARDPRFSPVREEELAQLEYSVDVLGKTQKV-TSMEELDAQKYGVIVTRG--GRRGLLLPNLSGVDTVDEQIEIAKQKAGIG-EEES---VQ------VERFEVIRHR-------------
WP_006444396.1 -----------------------------MYIGNVHIKTGDDTMSVEAAYMVPHPPLIVPAVGRGQE-RAVSATAEAYRMAAEEIALL--RPDTIVVTSPHAVMYRDYFHI--SPGTGASGDFGQFRAA--QEKIDVRYDAEFTARLESLAGR-------------D---------GFPAGTCG-------ERQKSLDHGTMVPLYFVNEQYK-------EYRLVRIGLSGLSLAGHYRLGGYIQKTA--KRLGRKTVLLASGDLSHY-LKEEGPYGYRKE-GPEYDRMIMDIMG-EGDFARLSDFSEEFLEKAGECG-HRSFMIMAGALD-----------------------GCAVEARRLSYEGPFGVGYGICSYH------------------------------------------------VTGRKA------------------------------------------EEEEKESEG---------QDGLDAYVRLARQSLETYIR--TGR---------QMKMP--------------------GG------------LPE---------EMTE-RRAGAFVSLK--KGGALRGCIGTIDGVHSSLAEEIMENAVSAGVRDPRFPPVEKEELAELAYSVDVLGDTEEI-QGPEELDVKRYGVIVSRG--WRRGLLLPNLEGVDTVEEQIAIARQKAGIG-EHEP---VK------LERFEVVRHR-------------
WP_004626272.1 ---------------------------------------------MEGYYLMPHPPLIIPRVGRGQE-KQIQKTIDGCDAIGLEIDRS--GIHTIIVITPHGTVFRDAVAL--TGIENLKGDFGKFGAK--QVSFDIKIDLTLTHEIIREAEK-------------A---------QIAVAALNRENAKSYGVSLELDHGAAVPLSFVKSLDK--------IELVHITYGMLSPIELYSFGRAIEKAC--QKTGTRAAVIASGDLSHR-LTKDGPYPYSPY-GAKFDSRLLEVLE-QGDFKCLFNLDGTMITEAGECG-LRSLYILAGTLD-----------------------GKDAKAEILSYEGPFGVGYGVARFK-----------------------------------------------VSEGRSI-----FDDIK-------------------------------NLGRERHVKR---------LEEGPAYTRLARRNIENFFR--TGK---------SLT------------------------------------VKD-----IKDKELLN-DRKGVFVSLK--LAGELRGCIGTIEAVTGSVGEEILNNSISAAFNDPRFSPLREEELYQLDISVDLLYPAEKC--SFEDLDPESYGVIVTSG--RKRGLLLPMLEGIDSSEEQVSIALQKAGIG-KNQS---YE------IERFKVERFKEVEA---------
WP_023383840.1 -------------------------------------------MSIAAAFAVPHPPLIVPSVGRGEE-KKIQATIDAYRSVAGKISEI--MPHTIIFISPHSIMYSDYIHI--SPGVKAKGDFGSFGAS--RERYEVEYDTELVKSIEKKADE-------------R---------KIPAGTLG-------ERTRELDHGTMVPLHFITKTCM-------GFKAIRIGISGLSPAEHYRFGICIKDAV--EELDRKVVIVASGDLSHR-LKEDGPYGFMKE-GPVFDELATKAFA-AGDFLRLLDIDEHLCENAGECG-LRSFQIMAGALD-----------------------GMEIEPRLLSYEGPFGVGYAVASFV----------------------------V---KGK-------------DPSRRF-----VEVYE---------------------------EN----AKKELEEK---------KAGEDEFVKLARLSLETYLK--TGK---------RLK-M------------P-------QG------------LPK---------ELTE-RRAGVFVSLK--KHGRLRGCIGTIEGVTGSIAEEIIRNAVSAGVEDPRFDRVTENELDELVYSVDVLGEAEDV-ESVSELDEKRYGVIVSKG--MRRGLLLPNLEGVNSPLQQIDIALQKGGIS-KGET---YR------IQRFEVVRHT-------------
WP_005587848.1 ---------------------------------------MKKMGKILSAYLFPHPPIIVEEIGKGQE-KRANKTLEGSKGLAKDIKER--RPSTIIIITPHGPLFRDAISI--STQEYLKGDFRNFGVA--NLKLQFENNLELVNNILKRSGI-------------E---------DIPVAKIDEDLAKDFNIDLELDHGALVPLYFVDKEYK-------DFKLIHITYGLLSPKELYRFGQLIQNLV--LESEEEVAFIASGDLSHK-LSNEGPYSYSPY-GEKFDKELVELLR-KGDFKSIVSFDLSLSEKAGECG-LRSLMILSGFLD-----------------------GFKIEPEILSYEGPFGVGYCNAKFS--------------------------------VLG----------K--ENESKI-----FEDLI---------------------------QM----ERQRITKT---------RKEEDEYVRLARASLEHYVR--HKE---------RME-I------------P-------DD------------LSQ---------ELLN-TRQGAFVTIK--KDGILRGCIGTIEPTQKNLAMEIIENAISAGLRDPRFDPVEEEELSQLVYSVDVLMEPEPI-SSLEELDVGKYGVIVSKG--FRKGLLLPNLEGIDTPQEQVRIALNKAGIP-EFED---FK------LERFEIIRHF-------------
YP_005047448.1 ------------------------------------------MGRIIGAYIFPHPPIIVPEVGKGEE-EAARKTIDAAIKAAGEIKNQ--KPSTIIVTTPHAPAFEDYIYI--SEHKTLKGSFKRFGRA--DVNLSFDNNLNLVQSIICHASE-------------E---------GIQAGGIDGATASRYGLDNELDWGALVPLYYVSKEYK-------DFKVIHISISYLSLEELYRFGMSIKKAV--ESSNEDVVFIASGDLSHK-LSHDGPYGYSEK-GKQFDELVVKSIG-ESDVNSLLDIDEAFCESAGQCG-LRSFVIMYGALD-----------------------GYRLKPEVYSYEAPFGIGYCIAKID----------------------------I---AGE-------------DSERKV-------------------------------------------LDKRIEDI---------RKNEDEYIKLARKSLETFVK--EGR---------VIE-V------------P-------DS------------LPA---------EMKE-NRAGVFVSIK--KNGQLRGCIGTIEPTRKNIAEEIIHNAISSGTGDPRFYPVEEDELPSLVYSVDVLMKPEPI-QSIEELDVIKYGVIVRSG--HRSGLLLPNLEGVNTPEEQVEIALRKAGIG-KNEK---YS------LERFEVIRHEPYRR---------
WP_006583540.1 --------------------------------------------MIKWACLMPHPPILVPQVGRGRE-LEAEKTLWGIKRLGMLLPYF--KDETAIIMSPHFTYLPGHLIV--GSLDMYSGDLSKFSAP--EVSNQYVGNSLFAQDLLGFMAG-------------A---------DIPAKIDS--------KTRLLDHGTFVPLALLEGYGR------RPAKIVPLNPVGLSPAQSYDLGRRLRDEL--DSNKADFGILFSGDLSHR-LSPDAPCGFSPF-GNVFDNMVIEALS-SGDPSALLRLGEEQLYEAGQCG-LNSVLAFIGMAQ--------------------------QPLRVLSYEGPFGVGYAVAVLR------------------------------------------------------------------------------------------------------------------PKDIHHYVDFARLVLMDLLDN-------------RLPDI------------PILVRSAGGG-----------------------KEVWD-QRSGCFVSLY-TLNGQLRGCIGTIEPTRPSIALEIANNAAAAAFEDPRFSPVKPEELPNLKISVDVLSPLEDA--SIEDLNPKVYGVVVRAG--RRRGVLLPDINGVDTVQDQLSIAKRKAGIG-DHEE---VK------IQRFTVRRYKEP-----------
WP_009164014.1 -------------------------------------------MAILGAFAVPHPPVILPEIGRGEE-KKIQATIDAYREAARRAAAL--KPDVLIVLSPHAVMYRDYFHI--SPGRQARGSFAAFGRP--DAACDVSYDGELVEAIGAEAAA-------------S---------GIPAGKKG-------ERRPELDHGTMIPLRFFCQSCG-------GLPIVRIGLSGLPLLEHYNFGTAIARAA--ERLGRRPVVVASGDLSHK-LKADGPYGFAPE-GPEFDRRIMEIFS-SGDFGAMLEFNPVFCEKAAECG-LRSFVIMAGAFD-----------------------GYDVESEILSYEGPFGVGYGVACFA--------------------------------PRA------------VDEGRRF-----ERSFL-------------------------------QRERETLRQT---------AAREDAYVKLARLSLEHYVK--SGR----------VAGL------------P-------DG------------LPE---------ELTK-RRAGVFVSVT--IAGELRGCIGTIEPTRSSVAEEILYNAVSAGTRDPRFAPVTEAELPRLVYDVDVLSPAEPA--AKDDLDVRRYGVIVSSG--RRKGLLLPDLDGVDTVERQLDIALRKAGIG-RGEN---YS------LQRFEVVRHR-------------
WP_002565133.1 -------------------------------------------MAVAAGIMVPHPPLIVPDVGRGQE-ILIKDTIKAYQEAAGMAAEL--KPDTIVVISPHAVMYADYFHV--SPGKEARGDFGRFMAP--QIGVEAGYDEAFVRELDRLCGD-------------D---------GFPMGTEG-------EREKELDHGTLVPLYFINQHYR-------DYKLVRIGGSGLSFADHYRAGRYIARAA--ENLGRSVFIVASGDLSHK-LRGDGPYGYSVQ-GPEYDERIMDVMG-KAEFGELLAFPEDFCEKAGECG-HRSFVMMAGAMD-----------------------KKAVMPRRLTYEGPFGVGYGICTFR----------------------------V---TGD-------------DGRRGF-----LDLYE---------------------------SC----QRETCKKR---------QMEEDEYVSLARRSLEYYVH--EGR---------MIP-F------------G-------RA--------EEG-LPE---------EMLQ-TRAGVFVSVR--KGGALRGCIGTIEPVCRNIAEEIIQNAVSAGIHDPRFPSVRREELSFLEYSVDVLGETEQI-QGEDQLDPLRYGVIVTKG--RKRGLLLPNLEGVDTVREQLSIARQKAGIGEDETD---VQ------LERFEVIRHGAKS----------
WP_002572280.1 -------------------------------------------MAVAAGIMVPHPPLIVPDVGRGQE-ILIKDTIKAYQEAAGMAAEL--KPDTLVVISPHAVMYADYFHV--SPGKEARGDFGRFMAP--QIGVEAGYDEAFVRELDRLCGD-------------D---------DFPMGTEG-------EREKELDHGTLVPLYFINQHYR-------DYKLVRIGGSGLSFADHYRAGRYIARAA--ENLGRSVFIVASGDLSHK-LRGDGPYGYSVQ-GPEYDERIMDVMG-KAEFGELLAFPEDFCEKAGECG-HRSFVMMAGAMD-----------------------KKAVMPRRLTYEGPFGVGYGICTFR----------------------------V---TGD-------------DGRRGF-----LDLYE---------------------------SC----QREACKKR---------QMEEDEYVSLARRSLEYYVH--EGR---------MIP-F------------G-------RA--------EEG-LPE---------EMLQ-TRAGVFVSVR--KGGALRGCIGTIEPVCRNIAEEIIQNAVSAGIHDPRFPSVRREELSFLEYSVDVLGETEQI-QGEDQLDPLRYGVIVTKG--RKRGLLLPNLEGVDTVREQLSIARQKAGIGEDETD---VQ------LERFEVIRHGAKS----------
WP_007037141.1 ------------------MLYLNQSLLKIAGCGGTHRTERSGIMAVAAGIMVPHPPLIVPDVGRGQE-ILIKDTIKAYQEAAGMAAEL--KPDTIVVISPHAVMYADYFHV--SPGKEARGDFGRFMAP--QIGVEAGYDEAFVRELDRLCGD-------------D---------GFPMGTEG-------EREKELDHGTLVPLYFINQHYR-------DYKLVRIGGSGLSFADHYRAGRYIARAA--ENLGRSVFIVASGDLSHK-LRGDGPYGYSVQ-GPEYDERIMDVMG-KAEFGELLAFPEDFCEKAGECG-HRSFVMMAGAMD-----------------------KKAVMPRRLTYEGPFGVGYGICTFR----------------------------V---TGD-------------DGRRGF-----LDLYE---------------------------SC----QRETCKKR---------QMEEDEYVSLARRSLEYYVH--EGR---------MIP-F------------G-------RA--------EEG-LPE---------EMLQ-TRAGVFVSVR--KGGALRGCIGTIEPVCRNIAEEIIQNAVSAGIHDPRFPSVRREELSFLEYSVDVLGETEQI-QGEDQLDPLRYGVIVTKG--RKRGLLLPNLEGVDTVREQLSIARQKAGIGEDETD---VQ------LERFEVIRHGAKS----------
YP_004373572.1 -------------------------------------------MPVLAAFALPHPPLILPRIGHGRE-HEISSTVEAYHEVARRVAEL--EPETIVLSSPHSPMFADYLHI--APGSGARGTFAQFGDE--SDGSNVRYDEEFVDELSRRADR-------------D---------GLRAGTFG-------GPAQDLDWGVLVPLHFIEESYR-------DFRLVRISLSGLSPLDHYHLGQLVLASA--DALSRRVVMIASGDLSHK-LSSEGPYGFAEE-GSVFDALVCETFQ-SGELDRLLTIDPALAERAAECG-LRSFQIMAGTLD-----------------------RTPITSELLCYEGPFGVGYGIGAFT----------------------------PIDAPGT-------------DEARAY-----GSRYE---------------------------QS----HEQEMRTL---------RENEDPLVRLARTSLEHYVH--ERT---------ALI-L------------P-------DD------------TPA---------ELLG-RRSGAFVSIK--KHGQLRGCIGTIEPVHADLAYEIIDNAVSAGCRDPRFPPVSIDELDELVYDVDVMGTPEPV-TSIDELDPSRFGVIV-SGSDGRRGLLLPDLDGVDSVEDQVSIAARKGGIDPSEPG---VR------LERFSVERHA-------------
WP_008514048.1 ------------------------------------------MGKVVHAGIYPHPPIIVPEVGGKEA-EKVSATVDAMEEMARRVKGS--GADTLVVISPHGPVFRDAVAM--LAESTLSGSLARFGAP--NVELKYHNDKHLLEAIEVEADR-------------A---------GIRTAKITERKATAYGVQAVLDHGAMVPLYFLHKEGV-------RMPMVHITFGMLPAKQLFAFGQIIGKVL--QRINRRAAVVISGDLSHR-LTEDAPGGYSPD-GQEFDRKLVDLLS-DYDVPAVLSINHSLLESAGECG-YRSILIGLGILD-----------------------GKAVQPEILSYEGTFGVGYLVADLT--------------------------------PGV----------A-----------------------------------------------------RKKEQT---------TPGESEHVRLARKTLETFVR--EKE---------IIP-P------------P-------QD------------TP-----------LRK-EKAGVFVSLK--IDGQLRGCIGTIEPVQKNLAEEIIENAISAGFYDPRFKPVTEEELPRLEYSVDVLSEPEEV-SGPNDLDPKKYGVIVQSG--GRKGLLLPDLEGVETVEHQLSIALQKAGIS-PGEK---YS------IYRFHVKRHSQGA----------
YP_001211017.1 -------------------------------------------MSVVICGVCPHPPIAVPEVGREES-AAVEATQKALVELGRRVRES--GAETVVIISPHAPVFQDVAGI--NKTPLLRGDFGSFRAP--HVRFELTNDLSLAGEIIRAAGE-------------T---------ELPAVELTGEMERRYGISLRLDHGVTVPVYFLRKAGV-------KLPLVHVSMAIAPPEKLYSFGLAVRKAA--ESLGRRTALLASGDLSHC-LSPDAPGGYNPR-GREFDEQIARLLA-CPDVEGIIRMDRSLVDQAGECG-YRSIVMMLGALD-----------------------GYEVKAEVLSYEGPFGVGYLTASLL--------------------------------PGA------------ANTERSF-----LAKLR-------------------------------SERRKEVARR---------RAGESFLVRLARETLESYIKGRPRP---------EIGEV------------P---------------------------------DEFK-GRAGVFVSIK--KHGSLRGCIGTIEPVQSSIVEEVAANAISAGVNDPRFQPVGEDELDDLEYSVDVLKPPEPV-GGLDELDPKRYGVVVRAG--RRKGLLLPDLEGIDTAAEQVAIARRKAGIG-PDEP---VQ------LERFEVVRYR-------------
YP_001395604.1 -------------------------------------------MSLKGFYLLPHPPIVIPEIGKGQE-KRIGNTGDGFNVIGKEIAKK--APDTIILVTPHGVMFKDAISL--SYENKISGDLKNFGAS--GISMELQINKSITSKIYELSYK-------------N---------HIPVVMATNSLLNKYNTSIYLDHGAIVPLYFIDKYYK-------DYKLVHITYAPLGDINLYKFGMYINKAV--EESGEEVVFIASGDLSHK-LKEEGPYGYSPF-GEKFDMEFLENLK-DGYVKDIFNMDRENIANAAECG-RNSVLTLLGALD-----------------------KSKFNGELLSYEGTFGVGYGVMRFN----------------------------V---LSK-------------DT-SKL-----KQLEL--------------------------------LQSHALEKR---------KEESNPYVRLARESVEFYLN--KGR---------VLKKI------------P-------DY------------ITD---------EMIN-VKRGVFVSLK--KYGDLRGCIGTIFPAADNVAEEIIRNAVEAAFNDPRFYEVEKEELLDIVFSVDILTEPEPS--CKEELDPEQYGVIVRKG--RKTGLLLPNLEGVDTVEKQLLIALEKAGIK-PDEE---YK------IERFKVVRYKEH-----------
YP_003842552.1 -------------------------------------------MSFQGFYLLPHPPIVVPEVGKGEE-KKISATSASLHAIGKEIAVR--APDTIVLITPHGTMFQDAIAL--SYEDEIEGDLKHFRVP--EVTMKFKINKTLTSKIFEMAYE-------------E---------GIASVLATDSILSKYNISVSLDHGAIVPLYFVNKYFN-------GYKLVHITYTELSDIDLYKFGRFISKAV--EELNEKAVFIASGDLSHR-LKDDGPYGFDPA-GEKFDREFLDYLQ-NGDVKGVFGIDKKVIDKAGECG-RRSTAILLGALD-----------------------GKKFSGELLSYEGTFGVGYGVMRFN----------------------------V---MDK-------------DS-SKL-----NDLES--------------------------------IRRELHKKR---------EILKDPYVRLAIDSLTTYLK--TGE---------ELAEA------------P-------DY------------VTE---------EMLS-HKRGVFVSLK--KNGNLRGCIGTIFPATDNVAEEIMRNAIQAGIYDPRFNEVEEHELDDIVFSVDVLTEPEPA--KFVELNPKEYGVIVSFG--ERRGLLLPDLEGVDTVEQQLDIALDKAGID-PYEQ---YN------IEKFQVIRHRED-----------
YP_004001631.1 ----------------------------------------------MVGYLLPHPPVLIPEVGKGEE-KKCQATLDALEKVSDEIAKY--EPEVVVVISPHAPVFSNAFFL--NDKPEITGDLAKWGVY--GVEFRFKNNLEIVQEIAKMCAQ-------------E---------GLVAAFVSDKLQKRYGVSRELDHGTLVPLYFITKKYK-------NFELIHTSYCMLDDVNLYKYGMILRKAI--EKQRKKALIVASGDLSHK-LSYDGPYGFAKE-GPEFDKLLVKLLQ-GSNIRALYDIDPVLSENAAECG-FRSIKVLLGAFE-----------------------GYEIESRVYSYEGPFGVGYCVAAFY--------------------------------QKG-------------EASSSL-----LEEIV---------------------------QK----KEDRLKRI---------RENEDEYIRLARESLEYYVR--HRR---------YLDHI------------P-------DY------------VTE---------RMLK-ERAGVFVSIK--KDGNLRGCIGTIFPTQENIAKEIIRNAVAAGFYDPRFEEVTEDELDSLVYDVDILSPPEKV-NSRDQLDPKKYGVIVRKG--TRQGLLLPDLEGVDTVEEQLRIACRKAGIDYDSED---FE------IERFTVERHK-------------
YP_004024922.1 ----------------------------------------------MVGYLLPHPPVLIPEIGRGEE-KKCQATLDALEKIADEIAEY--KPEVIVIISPHAPVFSDAFFL--NDKPEIGGSLARWGVY--GIEFRFKNNLEIVQDIAKMCSQ-------------E---------GLTVGFVSDKIQKRYGVSRELDHGALVPLYFITKKYK-------DFELIHTSYCMLDDIKLYKYGMILRRAI--EKHAKKGLIIASGDLSHK-LSYDGPYGFAKE-GPEFDRLLVELLQ-SSNTRALYDIDPVLSEKAAECG-FRSIKVLLGAFE-----------------------GYSIESKVYSYEGPFGVGYCVAAFY--------------------------------QKE-------------QTSSSL-----FEEIV---------------------------KK----REERLKRI---------RENEDEYIRLARESLEYYVR--HRR---------YLDYI------------P-------DY------------VTE---------RMLK-ERAGVFVSIK--KDGNLRGCIGTIFPTQENIAKEIIRNAVAAGFHDPRFEEVTEDELDSLVYDVDILSPPEKV-NSISELDPKKYGVIVRKG--ARQGLLLPDLEGVDTVEEQLKIACRKAGIDYESGD---FE------IERFTVERHK-------------
YP_004799588.1 ----------------------------------------------MVGYLLPHPPVLIPEIGRGEE-KKCQATLEALEKVADEIAEY--KPEVIVIISPHAPVFSDAFFL--NDKPEISGSLARWGVY--GTEFRFKNNLEIVQDIAKMCSQ-------------E---------GLVAAFVSDKIQKRYGVSRELDHGALVPLYFITKKYK-------EFELIHTSYCMLDDIKLYKYGMILKRAI--EKQGKRGLIVASGDLSHK-LSYDGPYGFAKE-GPEFDRLLVELLQ-SSNVRALYSIDPELSEKAAECG-FRSIKVLLGAFE-----------------------GYEVESKVYSYEGPFGVGYCVAAFY--------------------------------QKG-------------EANSSL-----LDEIV---------------------------KK----REERLKKI---------RENEDEYIRLARESLEYYVR--HRR---------YLDHI------------P-------DY------------VTE---------RMLK-ERAGVFVSIK--KDGNLRGCIGTIFPTQENIAKEIIRNAVAAGFHDPRFEEVREDELESLVYDVDILSPPEKV-SSIDELDPKKYGVIVRKG--TRQGLLLPDLEGVDTVEEQLRIACRKAGIDYESED---FE------IERFTVERHK-------------
YP_003993362.1 ----------------------------------------------MVGYLLPHPPVLIPEIGRGDE-KRCQATLDALEKVACEIAEY--KPEVIVIISPHAPVFSDAFFL--NDKPEIGGSLARWGVY--GIEFRFKNNLEIVQDIAKMCSQ-------------E---------GLTVGFVSDKIQKRYGVSRDLDHGALVPLYFITKKYK-------DFELIHTAYCMLDDIKLYKYGMILRRAV--EKQGKRGLIVASGDLSHK-LSYDGPYGFAKE-GPEFDRLLVELLQ-SSNTRALYDIDPELSEKAAECG-FRSIKVLLGAFE-----------------------GYEIESKVYSYEGPFGVGYCVAAFY--------------------------------QKG-------------EACSSL-----FDEIV---------------------------KK----REERLKRI---------RENEDEYIRLARESLEYYVR--HRR---------YLDYI------------P-------EY------------VTE---------RMLK-EKAGVFVSIK--KDGNLRGCIGTIFPTQENIAKEIIRNAVAAGFHDPRFEEVTEDELDSLVYDVDILSPPEKV-NSKDQLDPKKYGVIVRKG--TRQGLLLPDLEGVDTVEEQLRIACRKAGIDYESED---FE------IERFTVERHK-------------
YP_003839648.1 ----------------------------------------------MVGYLLPHPPVLIPEIGRGEE-KKCQATLNALEKVADEIAEY--KPEVIAIISPHAPVFSNAFFL--NDKPEITGDLAKWGVY--GAKFSFKNNLEIVQEIAKMCAQ-------------E---------GLAVAFVSDKLQKRYSVSRELDHGALVPLYFITRRYK-------DFELIHTSYCMLDDINLYKYGMILRKAI--EKQGKKGLIVASGDLSHK-LSYDGPYGFAKE-GPEFDRLLVELLQ-GSNIRALYDIDPVLSENAAECG-FRSIKVLLGAFE-----------------------GYSIESKVYSYEGPFGVGYCVAAFY--------------------------------QKG-------------EASSSL-----LEEIV---------------------------QK----KEERLKRI---------RENEDEYIRLARESLEYYVR--HRR---------YLDYI------------P-------DY------------VTE---------RMLK-ERAGVFVSIK--KDGNLRGCIGTIFPTQENIAKEIIRNAVAAGFYDPRFEEVTEDELDSLVYDVDILSPPEKV-SSKDQLDPKKYGVIVRKG--TRQGLLLPDLEGVDTVEEQLKIACRKAGIDYESED---FE------IERFTVERHK-------------
YP_004025486.1 ----------------------------------------------MVGYLLPHPPVLILEIGRGEE-KKCQATLDALEKVADEIAEY--KPEVIVIISPHAPVFSDAFFL--NDKPEISGSLARWGVY--GIEFRFKNNLEIVQDIAKMCSQ-------------E---------GLVAAFVSDKIQKRYGVSRELDHGALVPLYFITKKYK-------EFELIHTSYCMLDDIKLYKYGMILKRAI--EKQGKRGLIVASGDLSHK-LSYDGPYGFAKE-GPEFDRLLVELLQ-SSNVRALYSIDPELSEKAAECG-FRSIKVLLGAFE-----------------------GYEVESKVYSYEGPFGVGYCVAAFY--------------------------------QKG-------------EANSSL-----LDEIV---------------------------KK----REERLKKI---------RENEDEYIRLARESLEYYVR--HRR---------YLDHI------------P-------DY------------VTE---------RMLK-ERAGVFVSIK--KDGNLRGCIGTIFPTQENIAKEIIRNAVAAGFHDPRFEEVREDELESLVYDVDILSPPEKV-SSIDELDPKKYGVIVRKG--TRQGLLLPDLEGVDTVEEQLRIACRKAGIDYESED---FE------IERFTVERHK-------------
WP_009607184.1 ----------------------------------------------MNFYLMPHPPIIIPAIGKGEE-LKLYKTTLACNQIAEEISKL--KPQTIIIITPHGPMFSDAICI--LDDEKIEGDLSQFQCH--DVKMSLTFDRELNELILNLSQN-------------R---------NIPVVSVDQHLLKMYHRRFQLDHGVVVPLYFINEQYR-------DYQLVHITYAPLKDRQLYEFGMVLQEAV--KQLDRQVVMIASGDLSHK-LKEAN----MKY-GEEFDRQFLNHLK-KGELLELFELDKEVVYQAAECG-LRSMKIMSGAMD-----------------------GGKYEGNVLAYQCPFGVGYGTVKFN--------------------------------YLG--------------VGIKG-----LKYIE---------------------------KK----PKIKAVSI---------LQKENPYVYVARKALEDYFQ--QTK---------TL--L------------T------QED------------LPS---------EMFV-KRQGVFVSLK--KQGQLRGCIGTIFPTTDCVATEIVRNAIAAATQDPRFMPVEEEELTELKVSVDVLTEPISC--SKEMLNPKKYGVVVSCG--MKKGVLLPDLEGIETVEEQLSIACRKAGIG-ETES---YE------IERFEVIRYQEGD----------
WP_006784997.1 ----------------------------------------------MNFYLMPHPPIIIPAIGKGEE-LKLYKTTLACNQIAEEISKL--KPQTIIIITPHGPMFSDAICI--LDDEKIEGDLSQFQCH--DVKMSLTFDRELNELILNLSQN-------------R---------NIPVVSVDQHLLKMYHRRFQLDHGVVVPLYFINEQYR-------DYQLVHITYAPLKDRQLYEFGMALQEAV--KQLDRQVVMIASGDLSHK-LKEAN----MKY-GEEFDRQFLNHLK-KGELLELFELDKEVVYQVAECG-LRSMKIMSGAMD-----------------------GGKYEGNVLAYQCPFGVGYGTVKFN--------------------------------YLG--------------VGIKG-----LKYIE---------------------------KK----PKIKAVSI---------LQKENPYVYVARKALEDYFQ--QTK---------TL--L------------T------QED------------LPS---------EMFV-KRQGVFVSLK--KQGQLRGCIGTIFPTTDCVATEIVRNAIAAATQDPRFMPVEEEELTELKVSVDVLTEPISC--SKEMLNPKKYGVVVSCG--MKKGVLLPDLEGIETVEEQLSIACRKAGIG-ETES---YE------IERFEVIRYQEGD----------
YP_008700907.1 ------------------------------------------MGKIHGFYTMPHPPIAVPEIGRGQE-IKIKNTLDACYKVGEDIASI--KPDTIIIITPHGPMFSDAIAV--SYENNIHGDLGKFGVP--EVSQSSNINLPLTEKIIEYSKE-------------Q---------NILIGKITTRSAQEYGMEYELDHGALVPLYFVNKKYP-------NYKLVHITYGMLSKMELYKFGMCIKKAV--NEVNTKAVFIASGDLSHR-LTKDGPYEYSPY-GEKFDREITSLLE-KGDVLKIFDMDKETVSEAGECG-LRSYYIMLGAMD-----------------------GCDIKGKILSYEGPFGVGYGVMSFS---------------------------------LK-------------DNGRDT-----YSKLI-------------------------------EERQKIIAAK---------RKTEDPYVKLARESLTSYLV--YHK---------YLENP--------------------DY------------VTD---------EMKN-SKRGVFVSMK--KEGQLRGCIGTIFPTTENIAEEIIKNSVSSGINDPRFMPVRKDELEDIDFSVDVLTKPEEA--SKGELDPERYGVIVQKG--SRCGLLLPDLEGVDTVDKQLQIALEKGNIS-PNED---YT------IEKFEVIRHK-------------
YP_003779536.1 ------------------------------------------MGKIHGFYTMPHPPIAVPEIGRGQE-IKIKNTLDACYKVGEDIASI--KPDTIIIITPHGPMFSDAIAV--SYENSIHGDLGKFGVP--EVSQSSNINLPLTEKIIEYSKE-------------Q---------NILIGKITTRSAQEYGMEYELDHGALVPLYFVNKKYP-------NYKLVHITYGMLSKMELYKFGMCIKKAV--NEVNTKAVFIASGDLSHR-LTKDGPYEYSPY-GEKFDREITSLLE-KGDVLKIFDMDKETVSEAGECG-LRSYYIMLGAMD-----------------------GCDIKGKILSYEGPFGVGYGVMSFS---------------------------------LK-------------DNGRDT-----YSKLI-------------------------------EERQKIIAAK---------RKTEDPYVKLARESLTSYLV--YHK---------YLENP--------------------DY------------VTD---------EMKN-SKRGVFVSMK--KEGQLRGCIGTIFPTTENIAEEIIKNSVSSGINDPRFMPVRKDELEDIDFSVDVLTKPEEA--SKGELDPERYGVIVQKG--SRCGLLLPDLEGVDTVDKQLQIALEKGNIS-PNED---YT------IEKFEVIRHK-------------
WP_007064650.1 -------------------------------------------MSLQGFYLMPHPPIVIPEVGKGEE-KKITSTSSSLHTIGKEIAEK--SPDTIVIITPHGTMFQDAIAL--SHEDEVSGDLKNFGVS--GVSMKFPINKALTSKIYELSYK-------------E---------DIAVAMATDSLLNKYNTCVFLDHGAMVPLYFINKYYN-------NYKLVHITYTGLGDIDLYKFGINISKAV--EELGENAVVIASGDLSHR-LKEDGPYGYNPF-GEKFDKEFLNHLE-QGDVKGVFNMDRETICNAGECG-RPSTVILLGTLE-----------------------GKKFNGDLLSYEGTFGVGYGVMRFN----------------------------I---ISE-------------DS-PKL-----GELEE--------------------------------LRRVYLEKR---------QKDSDAYVKLARESLTSYLS--VGK---------QMKKL------------P-------GY------------VTE---------EMKN-NKRGVFVSLK--KQGELRGCIGTIFPTTESVAEEIIRNAIEAGINDPRFYEVQEEELLDIIFSVDVLTEPEAS--SKEELDPKEYGVIVRSK--GKTGLLLPDLEGVDTVEEQLSIALQKAGIA-SDEE---YT------IEKFRVIRHKEI-----------
NP_348048.1 -------------------------------------------MSLNGFYLLPHPPIVVPEVGRGEE-KKIENTTKSFEAIAKDIAGK--APNTIIIVTPHGTMFQDYIAL--AYEDEISGSFKDFRAP--NVSMELKINKELTSKIYELAYG-------------E---------RIPSVMATNDILKKYNTSVFLDHGCMVPLYFINKYYK-------EYKIVHITYAALSDIELYRFGMNVTKAV--EELNENAVFIASGDLSHR-LREDGPYGYNPA-GEKFDKELLNNLK-DGNVEGVFSIDKDTVYNAGECG-RRSVAVLLGTLE-----------------------GKKFKGEILSYEGTFGVGYGVMKLE----------------------------A---FSN-------------DT-SKL-----KELER--------------------------------IRKDEYESK---------KQEKDPYVKLARESLTQYLT--TGE---------AIEEI------------P-------DY------------VTE---------EMRD-LKRGVFVSLK--KFGDLRGCIGTIFPVTDNIAEEIIRNAIEAGLNDPRFYEVGKDELVDIDFSVDVLDEPESA--TREELDPKKYGVIVTHG--RKKGLLLPNLEGVNTVEEQLEIALEKADID-SHED---YT------IEKFMVTRHKES-----------
YP_005149887.1 -------------------------------------------MSLKGYYLLPHPPIVLPEVGRGEE-QKIRRTSESMEAIGKDIAKK--APDTIIIVTPHGTMFQDAIVL--SYENEMSGSMKKFGVP--DVSLKLTIQKKLTQKIYDLAQN-------------E---------GIPALLATTQLMKKYGTSVSIDHGTLVPLYFVNKHYN-------NYKLVHITYAPLSDIELYRLGVLINKAV--EDLNENAVFIASGDLSHR-LSEEGPYGYDPS-GEEFDKEFLEALQ-EGDVKRVFSIDKNVICNAEECG-RRSAAVMLGTLE-----------------------GRKFKGDLLSYEGTFGVGYGIMKFN----------------------------I---LSE-------------DT-SKL-----IDLET--------------------------------IRKEAYERK---------TLHSDPYVRLARESLTTYLT--TGN---------ELNSL------------P-------EY------------VTE---------EMKK-EKRGIFVSLK--KNGELRGCIGTIFPVTESIALEILRNAIEAGTNDPRFYEVDFQELMDIDFSVDVLTVPEPA--QKDELNPAEYGVIVRSK--GKTGLLLPDLEGIDTVEEQLSIALDKAGIR-LNED---YS------IKKFKVIRHKEE-----------
WP_020816639.1 -------------------------------------------MSLKGYYLLPHPPIVLPEVGRGEE-QKIKRTSESMDAIGKDIAKK--APDTIIIVTPHGIMFQDAIVL--SCENEMSGSMKKFGVP--DVSLKLPVQKKLTQKIYDLAQT-------------E---------GIPALLATNQLMKKYNTSVAIDHGTLVPLYFVSKHYN-------NYKLVHITYAPLGDIELYRLGIIINKAV--EELNENAVFIASGDLSHR-LSEEGPYGYHPS-GEKFDKEFLEALQ-EGDVKRVFCMDKNVICNAEECG-RRSAAVMLGALE-----------------------GKKFKGELLSYEGTFGVGYGIMKFN---------------------------TLSEDTSR------------------------LFDLE-------------------------------TIRKEAYENK---------IQNSDPYVRLARESLTTYLK--TGN---------ELNSL------------P-------EY------------VTE---------EMKK-EKRGVFVSLK--KNGELRGCIGTIFPVTESIALEILHNAIEAGTNDPRFYEVDFQEIMDIDFSVDVLTAPEPA--QKDELNPAEYGVIVRSK--GKTGLLLPDLEGIDTVEEQLSIALDKADIR-PDED---YS------IQKFKVIRHREE-----------
WP_022776177.1 -------------------------------------------MPIIAAYMVPHPPLIIPDVGRGGE-KQIEETKIAYERVAEEIAEL--EPDTIIISSPHATMYADYFHI--SPGNAVTGSFSRFGAD--KVKFIEEYDAALVSEIEKRAKK-------------I---------SFPAGTLG-------EVDRDLDHGTMVPLFFIRKKYK-------GGKIVRVGLSGLPLTDHYKMGQIIKDAV--DATGKRVVYVASGDLSHK-LQDYGPYGYAAE-GPVYDQKVMDVCQ-RGAFGELLEFDEDFCDKAAECG-HRSFVIMAGALD-----------------------GIKVRANRLSHQDITGVGYGICTFM--------------------------------PGD------------EDESRKF-----LDIFY-------------------------------REKEREIKEK---------RQNSDAYVQLAYKSVYSYIL--EKK---------VLSVP--------------------GD------------IPE---------EMLG-IRAGAFVSIH--EHGRLRGCIGTIGPTCENVAEEIIQNAISASTKDPRFNAITANELEFLEINVDVLGKPENI-YSMDELDVKRYGVIVSSG--RKRGLLLPDLDGVDSVEQQVAIAMQKGGIT-EDDE---IH------LQRFEVVRHY-------------
YP_001037593.1 ------------------------------------------MGRIISSYIFPHPPLIVPEIGKGDE-KGAIKTIEACEKAAEQIRKE--KPSTIILTTSHAPLFEDYIFI--NDHKTLKGNFSRFGAR--KVELGFENNLKMVESIIEFAKK-------------E---------GFDAGGISEGIGRRYGISGELDHGALVPLYYISRVYS-------DFKLVHVAMSTLTLEEHYKFGMCIGEAV--RNSDEDVVFVASGDLAHR-LTSDGPYGYNKH-APEFDELLVKSIE-KDDIDRILDIDDKLRDEAAECG-LRSFVIMLGALD-----------------------GYSVVPEVYSYEGPFGVGYMVARIG--------------------------------VGA------------MDSSRRI-------------------------------------------IENRRNKR---------KKSTDPYVSLAKRALEAYVT--EGR---------VLDDY--------------------SG------------LPE---------EMLN-SRAGTFVSIK--KKGELRGCIGTIGPTRKNIASEIVHNAISAGTSDPRFYPVKPYELDELEYSVDVLMEPEEI-NSMDELDVVKYGVIVRAG--RRTGLLLPNLENVNTVEQQVSIALQKAGIS-PNEK---YT------MERFEVIRHK-------------
WP_007867832.1 -------------------------------------------MAIISGIMVPHPPLIVPAVGRGQE-LLIRDTVQAYHEAALLVAQS--RPETIVMLSPHAVMYGDYFHI--SPGRGARGDFGQFLAP--QEAVEVEYDRELVKELRSLADE-------------A---------DFPMGTEG-------ERDRTLDHGTMVPLFFVNQHYR-------DYRLVRIGGSGLPFADHYKAGQLIEKAV--SRLGRRVVIIASGDLSHK-LKGDGPYGYSAQ-GPEYDQRIMEIMG-NARFGQLLEFKEEFCEKAGECG-HRSFTMMAGAMD-----------------------GMAVESRRLTYQGPFGVGYGICTFM----------------------------V---KGK-------------DKSRHF-----LKEYE---------------------------AA----EQERCRQM---------QDGEDAYVSLARRSLEYYVR--TRR---------MIS-L------------D-------TV--------KDE-LPE---------EMLD-TRAGTFVSIH--KNGALRGCIGTIGPVCRNVAEEIIQNAVSAGIHDPRFPSVMEEELCRLVYSVDVLGETQPI-SGTEELDVKHYGVIVTKG--QRRGLLLPNLDGVDTVEEQLEIAKQKAGIDADDMD---VR------LERFQVIRHGDKG----------
WP_022378402.1 -------------------------------------------MGIKAGYVVPHPPLIIPSVGRGKE-QGIAQTISAYKEVARRIAAL--CPETIVVSSPHVTAYRDGFHV--TTDTTLSGDMDVFGAP--QTQLEVGIDTELSRAIIEHAQR-------------N---------NIVTAPSS-------WHDQKMDHATFIPLYFIEQAYREAGIRP-NYRLVRVGLSGLSADIHRSFGRVIAEAI--EVVGRSCVFVASGDLSHK-LKADGPYGFAPE-GPKLDKDLCDLFE-QGNLGGLFELDEQICDSAAECG-VRSFQIMAGALEEISSTKSSRKNASASFHASEKPLFGAYQAELFSYEGPFGVGYAVAAFE---------------------------RL---------------------------------------------------------------------DTANSG----------DSGADSYVRLARASIETYLR--TGR----------------------------PLE-LTDEWQNA--------LPD---------EMLL-QQAGVFVSIH--KNGELRGCIGTIIPTTSSIAQEIIQNGISASTRDPRFPAIQVDELDCLEVSVDVLTEPEPI-ISEADLDPCRYGVVVTKG--YRRGLLLPNLEGVDSVAQQVAIAKQKAGIRVDDYD---VQ------LERFEVIRHEAS-----------
WP_020700452.1 -------------------------------------------MSMLGGCVFPHPPLIMPEVGRGEE-RRIQATVDACREAAAWVVRQ--APDVVVVTSPHATLYADYFHI--SPGAAAAGDFASFGAP--ELCVRARYDEAFVRDLSRRAQA-------------A---------GLPAGTLG-------ERSPVLDHGTMIPLRFLQEAGY-------RGPIVRIGLSGQPLQAHYALGRLIAQTA--ALLGRRLVFVASGDLSHK-LKASGPYGFAAA-GPEFDARMQACFR-AGDFPALLLTPPELAQEAAECG-LRSFAILAGALD-----------------------RQAVRARLLSYEGPFGVGYGVAVFE----------------------------A---AGR-------------DERRDC-----GEQAA---------------------------AA----ERERLRAV---------RAAEDAYVRLARYALETFVR--TQV---------RAA-V------------P-------QE------------VPE---------ALRA-ARAGAFVSLK--RDGELRGCIGTILPARASLAEEIIGNAIAAGTEDPRFPAVTEAELPSLVYDVDVLTRPEPI-ASEDALDVKRYGVIVESG--TRRGLLLPDLAGVSTVEEQVTIARRKGNIA-PHEP---VQ------LYRFEVVRHV-------------
WP_002675906.1 ---------------------------------MRKKELCSKDTNLRAAYISPHPPIIIPEIGRGEE-KKIASTSKALKTISKEVKQI--EPETIIIITPHAKMHRGAVTI--NTAPVIEGTMAQFGCP--DLRFSAKNDERIVKEIIKKCKK-------------T---------GFPYAAVD----------MNLDHGSFVPLYFISSEFS-------NFSLVHINYGIMLSAMLEEFGSIISGII--EEKKCKSVFIASGDLSHR-LLSTGPYGFAPE-GPKFDKEFVRIIE-KGSLSEFADIPPLLTERAGECG-LNSFLILSGLLS-----------------------CYKHSQELLSYEGPFGVGYGVARFK----------------------------VESIRQT------------EDEDLDV-----VFKE----------------------------------KKKFILPD---------SQTKDPYINLARRSIIYYLK--HNK---------FLK--------------P-------KN-------------TE---------GIQP-GKAGVFVCLK--KKGELRGCIGTILPTKSRISEEIIKNAVSAALNDPRFPPVDLSEMDEIVCSVDILAEPEEI-KSISDLDVKRFGVIVSSG--SRTGLLLPNLEGIDSVGMQVAIALQKGGIS-PEEP---YR------MYRFEVIRHE-------------
NP_973048.1 ---------------------------------MRKKELCSKDTNLRAAYITPHPPIIIPEIGRGEE-KKIASTSKALKTISKEVKQI--EPETIIIITPHAKMHRGAVTI--NTAPVIEGTMAQFGCP--DLRFSAKNDERIVKEIIKKCKK-------------T---------GFPYAAVD----------MNLDHGSFVPLYFISSEFS-------NFSLVHINYGIMLSAMLEEFGSILSDII--EEKKCKSVFIASGDLSHR-LLSTGPYGFAPE-GPKFDKEFVRIIE-KGSLSEFADIPPLLTERAGECG-LNSFLILSGLLS-----------------------CYKHSQELLSYEGPFGVGYGVARFK----------------------------VKSIRQP------------EDEDLEI-----VFKEK---------------------------------KKKFILPD---------SQTNDPYINLARRSIIYYLK--HNK---------FLK--------------P-------KN-------------TD---------GIQS-GKAGVFVCLK--KKGELRGCIGTILPTKSRISEEIIKNAVSAALNDPRFPPVDLSEMDEIVCSVDILAEPEEI-KSISDLDVKRFGVIVSSG--SRTGLLLPNLEGIDSVGMQVAIALQKGGIS-PEEP---YR------MYRFEVIRHE-------------
WP_010695111.1 ---------------------------------MRKKELCSKDTNLRAAYITPHPPIIIPEIGRGEE-KKIASTSKALKTISKEVRQI--EPETIIIITPHAKMHRGAVTI--NTAPLIEGTMAQFGRP--DLRFSAKNDERIVKEIIKKCKK-------------T---------GFPYAAVD----------MNLDHGSFVPLYFISSEFS-------NFSLVHINYGIMLSAMLEEFGSILSDII--EEKKCKSVFIASGDLSHR-LLSTGPYGFAPE-GPKFDKEFVRIIE-KGSLSEFADIPPLLTERAGECG-LNSFLILSGLLS-----------------------CYKHSQELLSYEGPFGVGYGVARFK----------------------------VESIRQP------------EDEDLEV-----VFKE----------------------------------KKKFLLPD---------SQTKDPYINLARRSIIYYLK--HNK---------FLK--------------P-------KN-------------TE---------GIQS-GKAGVFVCLK--KKGELRGCIGTILPTKSRISEEIIKNAVSAALNDPRFPSVDLSEMNEIICSVDILAEPEEI-KSISDLDVKRFGVIVSTG--SRTGLLLPNLEGIDSAGMQVAIALQKGGIS-PEEP---YR------MYRFEVIRHE-------------
WP_010697983.1 ---------------------------------MRKKELCSKDINLRAAYITPHPPIIIPEIGRGEE-KKIASTSKALKTISKEVKQI--EPETIIIITPHAKMHRGAVTI--NTAPLIEGTMAQFGCP--DLRFSAKNDERIVKEIIKKCKK-------------T---------GFPYAAVD----------MNLDHGSFVPLYFISSEFL-------NFSLVHINYGIMLSAMLEEFGSILSDII--EEKKCKSVFIASGDLSHR-LLSTGPYGFVPE-GPKFDKEFVRIIE-KGSLSEFADIPPLLTERAGECG-LNSFLILSGLLS-----------------------CYKHSQELLSYEGPFGVGYGVAQFK----------------------------IESIRQT------------EDEDLEV-----VFKEK---------------------------------KKKFILPD---------SQTKDPYINLARRSIIYYLK--HNK---------FLK--------------P-------KN-------------TE---------GIQP-GKAGVFVCLK--KKGELRGCIGTILPTKSRISEEIIKNAVSAALNDPRFLPVDLSEMDEIVCSVDILAEPEEI-KSISDLDVKRFGVIVSSG--SRTGLLLPNLEGIDSVGMQVAIALQKGGIS-PEEP---YR------MYRFEVIRHE-------------
WP_002691281.1 ---------------------------------MRKKELCSKDTNLRAAYIAPHPPIIIPEIGRGEE-KKIASTSKALKTISKEVKQI--EPETIIIITPHAKMHRGAVTI--NTAPLIEGTMAQFGCP--DLRFSAKNDEWIIKEIIKKCKK-------------T---------GFPYAAVD----------MNLDHGSFVPLYFISSEFS-------NFSLVHINYGIMLSAMLEEFGSILSDII--EEKKCKSVFIASGDLSHR-LLSTGPYGFAPE-GPKFDKEFVRIIE-KGSISEFADIPPLLTERAGECG-LNSFLILSGLLS-----------------------CYKHSQELLSYEGPFGVGYGVARFK----------------------------VESIRPP------------EDEDLEI-----VFKEK---------------------------------KKKFILPD---------SQTNDPYINLARRSIIYYLK--HNK---------FLK--------------P-------KN-------------TE---------GIQP-GKAGVFVCLK--KKGELRGCIGTILPTKSRISEEIIKNAVSAALNDPRFHPVDLSEMGEIVCSVDILAEPEEI-KSISDLDVKRFGVIVSSG--TRTGLLLPNLEGIDSAGMQVAIALQKGGIS-PEEP---YR------MYRFEVIRHE-------------
WP_002673999.1 ---------------------------------MRKKELCSKDTNLRAAYITPHPPIIIPEIGRGEE-KKIASTSKALKTISKEVKQI--EPETIIIITPHAKMHRGAVTI--NTAPVIEGTMAQFGCP--DLRFSAKNDERIVKEIIKKCKK-------------T---------GFPCAAID----------MNLDHGSFVPLYFISSEFS-------NFSLVHINYGIMLSAMLEEFGSILSDII--EEKKCKSVFIASGDLSHR-LLSTGPYGFAPE-GPKFDKEFVRIIE-RGSLSEFADISPLLTERAGECG-LNSFLILSGLLS-----------------------CYKHSQELLSYEGPFGVGYGVAQFK----------------------------IESIRQT------------EDEDLEV-----VFKEK---------------------------------KKKFILPD---------SQTKNPYINLARRSIIYYLK--HNK---------FLK--------------P-------KN-------------TE---------GIQS-GKAGVFVCLK--KKGVLRGCIGTILPTKSRISEEIIKNAVSAALNDPRFPSVDLSEMGEIVCSVDILAEPEEI-KSISDLDVKRFGVIVSSG--SRTGLLLPNLEGIDSVGMQVAIALQKGGIS-PEEP---YR------MYRFEVIRHE-------------
WP_002684131.1 ---------------------------------MRKKELCSKDTNLRAAYIAPHPPIIIPEIGRGEE-KKIASTSKALKTISKEVKQI--EPETIIIITPHAKMHRGAVTI--NTAPLIEGTMAQFGCP--DLRFSAKNDERIVKEIIKKCKK-------------T---------GFPYAAVD----------MNLDHGSFVPLYFISSEFS-------NFSLVHINYGIMLSAMLEEFGSILSDII--EEKKCKSIFIASGDLSHR-LLSTGPYGFAPE-GPKFDKEFVRIIE-KGSISEFADIPPLLTEKAGECG-LNSFLILSGLLS-----------------------CYKHSQELLSYEGPFGVGYGVARFK----------------------------IESIRQT------------EDEDLDI-----VFKE----------------------------------KKKFILPD---------SQTKDPYINLARRSIIYYLK--HNK---------FLK--------------P-------KN-------------TE---------GIQS-GKAGVFICLK--KKGELRGCIGTILPTKSRISEEIIKNAVSAALNDPRFPPVDLSEMNEIICSVDILAEPEEI-KSISDLDVKRFGVIVSSG--TRTGLLLPNLEGIDSVGMQVAIALQKGGIS-PEEP---YR------MYRFEVIRHE-------------
WP_002667527.1 ---------------------------------MRKKELCSKDTNLRAAYITPHPPIIIPEIGRGEE-KKIASTSKALKTISKEVKQI--EPETIIIITPHAKIHRGAVTI--NTAPVIEGTMAQFGCP--DLRFSAKNDERIVKEIIKKCKK-------------T---------GFPYAAVD----------MNLDHGSFVPLYFISSEFS-------NFSLVHINYGIMLSAMLEEFGSILSDII--EEKKCKSVFIASGDLSHR-LLSTGPYGFAPE-GPKFDKEFVRIIE-KGSLSEFADIPPLLTERAGECG-LNSFLILSGLLS-----------------------CYKHSQELLSYEGPFGVGYGVARFK----------------------------VEFIRQT------------EDEDLEV-----VFKEK---------------------------------KKKFILPD---------SQTKDPYINLARKSIIYYLK--HNK---------FLK--------------P-------KN-------------TE---------GIQS-GKAGVFVCLK--KKGELRGCIGTILPTKSRISEEIIKNAVSAALNDPRFPPVDLSEMDEIVCSVDILAEPEEI-KSISDLDVKRFGVIVSSG--SRTGLLLPNLEGIDSVGMQVAIALQKGGIS-PEEP---YR------MYRFEVIRHE-------------
WP_010689613.1 ---------------------------------MRKKELCSKDTNLRAAYITPHPPIIIPEIGRGEE-KKIASTSKALKIISKEVKQI--EPETIIIITPHAKIHRGAVTI--NTAPVIEGTMAQFGCP--DLRFSAKNDERIVKEIIKKCKK-------------T---------GFPYAAVD----------MNLDHGSFVPLYFISSEFS-------NFSLVHINYGIMLSAMLEEFGSILSGII--EEKKCKSVFIASGDLSHR-LLSTGPYGFAPE-GPKFDKEFVRIIE-KGSLSEFADIPPLLTERAGECG-LNSFLILSGLLS-----------------------CYKHSQELISYEGPFGVGYGVARFK----------------------------VESIRQP------------EDEDLEV-----VFKEK---------------------------------KKKFILPD---------SQTKDPYINLARKSIIYYLK--HNK---------FLK--------------P-------KN-------------TE---------GIQS-GKAGVFVCLK--KKGELRGCIGTILPTKSRISEEIIKNAVSAALNDPRFPPVDLSEMGEIVCSVDILAEPEEI-KSISDLDVKHFGVIVSSG--SRTGLLLPNLEGIDSAGMQVAIALQKGGIS-PEEP---YR------MYRFEVIRHE-------------
WP_002688312.1 ---------------------------------MRKKELCSKDTNLRAAYITPHPPIIIPEIGRGEE-KKIASTSKALKTISKEVNQI--EPETIIIITPHAKMHRGAVTI--NTAPLIEGTMAQFGCP--DLRFSAKNDERIVKEIIKKCKK-------------T---------GFPYAAVD----------MNLDHGSFVPLYFISSEFS-------NFSLVHINYGIMLSAMLEEFGSILSDII--EEKKCKSVFIASGDLSHR-LLSTGPYGFAPE-GPKFDKEFVRIIE-KGSLSEFADIPPLLTERAGECG-LNSFLILSGLLS-----------------------CYKHSQELLSYEGPFGVGYGVARFK----------------------------VESIRQP------------EDEDLEV-----VFKEK---------------------------------KKKFILPD---------SQTKDPYINLARRSIIYYLK--HNK---------FLK--------------P-------KN-------------TE---------GIQS-GKAGVFVCLK--KKGELRGCIGTILPTKSRISEEIIKNAVSAALNDPRFPPVDLSEMDEIVCSVDILAEPEEI-KSISDLDVKRFGVIVSSG--SRTGLLLPNLGGIDSVGMQVAIALQKGGIS-PEEP---YR------MYRFEVIRHE-------------
WP_008824630.1 ------------------------------------------MNTVVGYYLMPHPPIVIPEIGKSLE-TKINGTKQACELIADEIKEK--NVETIVVITPHGPVFSDAIAI--SDAKSIKGDLSQFGAK--SISFEQSIDQELVEVILNDSKI-------------R---------GIQTIGVNDHVLKQFNTDFNLDHGSTVPLYFINEKYK-------NFKLVHITYGFLSETELYEFGMVIQDAI--KRLGRKSVIIASGDLSHRLLEEGGAYSYSPS-GKEFDQTITKHLQ-EGDVEAIFDMNANMIEAAGECG-LRSIYIMLGTMA-----------------------GKSITGDLLSYEGTFGVGYAVMRFN--------------------------------RGD-------------IDI-DY-----LNRIK---------------------------EQ----KKEQFRDK---------LEHSDEYVKLARESLHYFYK--HKQ---------LMEV-------------P-------ND------------LKE---------ELVN-NKNGVFVSLK--KAGQLRGCIGTILPTMNNVAEEIIRNAVEAAVKDPRFNQVEEYELLDLDVSVDVIMAPVPA--SRDELNPKQYGVIVSHE--GNGGVLLPDLEGVNSVEQQLEIVCQKAGID-KDSN---YN------IEKFEVVRHIEGEL---------
WP_021726933.1 -------------------------------------------MAIVAAFAVPHPPLIIPAVGRGQE-RGIQATIDAYMEVGRRVAAC--APDTLVISSPHSIMYRDYVHI--SPGAHARGSFARFGAP--EAAYQCDYDREFVDGLCDAAED-------------A---------GLPAGTKG-------EQDPALDHATMIPLHFVWRAWPEGR---PRPKVVRMGISGLSPAVHYRLGQCVQRVA--DALDRRVVYIASGDLSHK-LTPDGPYGFAPE-GPQFDERMQDIFL-TGNFLELLAMDASLAERAAECG-LRSFQIMAGALD-----------------------RTAVSAELLSYEGPFGVGYGVAAFT----------------------------PMSAVGA-------------DQERDF-----LEQYE-------------------------------DFHANRMADH---------KAREDLLVRLARLSIESYVR--DGR---------RIDPHD-----------PNDVAPLGGP------------LPA---------KLYK-TRAGCFVSLK--EDGELRGCIGTILPTRASLAEEICANAISAATRDPRFSAVQPSELSELVYDVDVLTTPEPI-ESMDELDVRRYGVIVSTC-DGRRGLLLPDLDGVDSVEDQVGIAARKGGIDLDHDD---WS------LERFKVARHT-------------
YP_001716527.1 -------------------------------------------MGVVLCGIVPHPPVMVPEVGSRRA-AETADSQNALLELGRRIAGS--GAETLVLITPHGSVFGEGVGI--TMVPRLRGDLGRFGAP--EVSFNLPNDLELAAEIRIKCEP-------------Y-------NLLTVAVDEQAERIYRGRASTGLDHGVTVPLYWLRRAGV-------ELPLIVVGMGLMSRERLYFFGRAVREAA--LDLKRKTALIASGDLSHR-LTRDAPAGYSPR-ARDFDARVVELLR-QGDLRGLVEIDEELAEEAGECG-LRPIIMMLGALD-----------------------GRDFRSEVLSYEAPFGVGYMVAVLT--------------------------------PGE----------PRSGDRDGL-----AEELQ---------------------------KR----RAQIVAAR---------RAKESYLVRLARRQVESHCR--KTE---------PPE-P------------G-------D-------------VPP---------EFQ--RSGGTFVSIK--KHGQLRGCIGTILPTRDSIVEEVLQNALAAANRDPRFFPVRAAELEDLQYSVDVLSPLEPV-EDLSTLDPKKYGVVVSHG--RRSGVLLPDLEGIDTVEKQLSIVREKAGIA-PDAP---IK------VERFTVTRYT-------------
WP_022778667.1 -------------------------------------------MPILGAFMVPHPPIILPEVGGGEE-EKIALTTQSYQKVADMIAAL--KPETIIISSPHSIMYADYFHI--SPGKYASGNMGRFRAS--QVKFREEYDTELVDKISSLCEE-------------A---------DFPAGPDG-------ERDPELDHGTMIPLYFIRQKYN-------DFKLVRIGLSGLPLPMHYEFGQIIQRAV--NSLGKKVVFIGSGDLSHK-MKEDGPYGFAAE-GPVYDERIMQVCG-SGEFDKLLDFDENFCEKAAECG-HRSFTIMAGALD-----------------------GVSVKATELSHEATFGVGYGICTFE--------------------------------PGM------------PDDSRHF-----LDKWR-------------------------------DEKVSTLASH---------RENEDLYVQLARFSLESYIK--AGT---------RISR-------------SDLKDDKWKA------------LPA---------EIFS-KKAGAFVSIH--KDGALRGCIGTILPTRECVADEILQNAISAAVNDPRFSPIREDELPYLEMSVDVLDTPEPI-SGPEELDVKRYGVIVTSG--RKRGLLLPNLDGVDTIDQQIEIACRKAGIY-EDEE---YT------MERFEVVRHE-------------
WP_021772431.1 -------------------------------------------MAILAAAAVPHPPIILSAIGRGEE-KRIQKTIDAYRETMRRIAAL--RPDTAIITSPHSILYQDYFHI--SPGERAAGDFSQFQHG--EIRIEAEYDAPFAKALAARCAR-------------E---------DFPAGFLG-------ERQAALDHGTMIPLAFLQEALEEAE---LSVRVVRIGLSGLSAGMHYRFGQYIKECA--DQIGRRAVFIASGDLSHK-LLAQGPYGFAKE-GPVFDALACESLG-KGDFLRLLTVAPALADGAAECG-LRSFWVMTGALD-----------------------RRAVEAELLSYEGPFGVGYGVAYLK--------------------------------AGA------------ADEARNI-----GEQLA-------------------------------AHEAKRLSAI---------RAKEDALVRLARLSLETYAK--SHV---------MVSPP--------------------DD------------LPQ---------ELME-RRAGAFVSIH--KDGKLRGCIGTILPTRGSLAEEIIHNAVSAGMNDPRFEAVKPKELPDLVYDVDVLAEPEPI-DSAGELDVRRYGVIVQSG--DRRGLLLPDLAGVDTVEEQVRIARRKGNIG-AREK---VQ------LWRFEVERHV-------------
YP_005432784.1 -------------------------------------------MALSGTCVVPHPPLIIPEIGRGEE-QGIQATIDAYQEAAAWAVAK--EPETIVITSPHAKMYADYLQI--SSGPGAQGSFAAFGHP--ELSFRAAYDMDFVQHLAKMADK-------------I---------KLPAGTLG-------KQDGGLDHGTMIPLYFLQKAGF-------TGKIVRIGLSGLSRDNHYALGVLIAQTA--RDLDRRVVLVASGDLSHK-LKADGPYGFDPA-GPVFDERMGACFR-TGDFLQLLTTPAELADSAAECG-LRSFWIMAGALD-----------------------RHQVEAKLLAQEGPFGVGYAVATFD----------------------------L---SNH-------------DEQRNI-----GEQAA---------------------------EL----HRAEMEKR---------REREDAYLALARYSLEYYVR--NGK---------RAP-L------------P-------DE------------LPA---------ELTG-QKAGAFVSLK--KDGQLRGCIGTILPTRNNLAEEILYNAVSAGTGDPRFSPVTEAELGDLVYDVDVLSVPEPI-ASEAELDVKRYGVIVEAG--NRRGLLLPDLNGVDTVAQQVDIARRKGNIG-PQEA---VK------LWRFTVTRHE-------------
ETP71530.1 -------------------------------------------MSVLAAFMVPHPPLIIPEIGRGSE-KSVQETIDAYEKVAKEISEL--EPETVIITSPHSIMYSDYFHI--SPGHEAVGSFTRFRAS--EVSFEERYDEELRDRICEIAEH-------------E---------DFPAGTLG-------EKDPELDHGTMVPLWFIRRKYS-------GGKIIRIGLSGLGLTEHYRLGEIIRKAV--DDCGRRVVFVASGDLSHK-LQAHGPYGYASE-GPVYDERIMDVAK-RASFGELFDFEEDFCRRAAECG-HRSFVIMAGALD-----------------------GMRVDANVYSHQDVTGVGYGIASFY----------------------------P---LER-------------DESRHF-----RERYM---------------------------EK----LKAELEAK---------TLASDEYVRLARASLESFIM--NRK---------VLE-M------------P-------EG------------LPS---------EMLS-KRAGAFVSIH--KEGRLRGCIGTILPTTECVAREIINNAISASTRDPRFDAIRPEELPFLEINVDVLGEPEDI-SGPEELDVKRYGVIVSSG--NRRGLLLPDLSGVDTVEQQIAIARQKGGID-PDEE---VK------LQRFEVVRHI-------------
YP_003639123.1 ------------------------------------------MGKIVFGGIVPHPPIMVPEVGRGEE-KKVSSTLAAMGQFAKTLADT--GPDLVVIISPHGSVFSDGVAI--NGASVLKGSLSRFGAP--KVSLEYVNDLEFAGLVVSEAEA-------------G---------GITAIIMDRELAGNYRVSVELDHGVVVPMYFVDRAGI-------RLPMVMVSMSMLPPVELYKFGIALQKAA--VKSDRKVAVIASGDLSHR-LTPDAPAGYAPE-GKILDKKIVQAIK-DFDVPGLVSLDPNLAEKGGECG-WRSIIMMLGSLD-----------------------GYEIHSEVLSYEGPFGVGYMVAVLV--------------------------------PGE------------ASEKRKM-----LPQMV-------------------------------AEREKMINDR---------RANESAYVRLARETLEQYVR--EGK----------IPGV------------P-------DP------------LPE----------DMR-KRAGVFVSIK--KHGQLRGCIGTILPTTENLAQEIINNAISAGTRDPRFAPVREEELDELVYSVDVLKEPEPV-DDMSQLDPYRYGVIVRKG--HRTGLLLPNLEGIDTVEEQVAIARQKAGIG-PDEP---VE------LERFEVVRYY-------------
WP_022765429.1 -------------------------------------------MPIIGAFMVPHPPIMLPEVGRGEE-EKIAATTAAYRQVADRIAEL--KPETIIISSPHSIMYADYFHV--SPGKRAEGDMGRFRAS--QVKFDVEYDTDLVAEICAISDSYGLEKDDIKSMEIQ---------GFPAGTMG-------ERDPELDHGTMIPLYYIREKYT-------DFKIVRIGLSGLSLPMHYEMGQIIQQAV--ERTGVRAVYVASGDLSHK-MKEDGPYGFAKE-GPEYDERIMEVCG-SGEFDRLLDFDEVFCDKAAECG-HRSFVMMAGALD-----------------------GLAVSAHKLSHEATFGVGYGICTFE----------------------------V---GGQ-------------DENRHF-----LEKWR---------------------------DN----KKAQLEKR---------KQDEDPYVRLARYSLESYIT--LGK---------RITR-------------KDLKGDKWSD------------MDD---------EMFG-RKAGTFVSIH--KDGALRGCIGTILPTTGCIADEIMQNAISAGTNDPRFPMIKEDELPYLEMSVDVLDEPEPI-DSPDELDVKRYGVIVTHG--RKRGLLLPNLDGVDSIEQQIDIARQKAGIF-EDED---YS------LERFEVIRHY-------------
YP_007819204.1 -------------------------------------------MAIEAAFMVPHPPLIVPAVGRGGE-KQIQETTEAYEKVADEIAKI--APETIIITSPHSIMYTDYFHI--SPGKRAKGSFARFNAP--EVSFEEEYDEKLVEAISDIAYE-------------E---------DFAAGTLG-------EREPELDHGTMVPLWFIRKKYK-------GGKIVRIGLSGLGLLDHYRFGQMIQKAV--NDTGRRAVFVASGDLSHK-LQDYGPYGFSKE-GPVYDERIMDVAK-RAAFGEMFDFKEDFCEKAAECG-HRSFVIMAGALD-----------------------GMAVDATVYSHQDVTGVGYGIASFY----------------------------P---VGA-------------DERRHF-----RDIYL---------------------------AK----LRETLDDS---------NASSDEYVRLARKSLESYIL--NQK---------VLP-L------------P-------MD------------LPK---------EMLE-TQAGAFVSIH--KAGRLRGCIGTILPTTKCVAEEIIQNAISASTRDNRFNPISPEEIPDLEINVDVLSAPEAI-DSPDKLDVKRYGVIVSSG--GRRGLLLPDLDGVTSVNQQISIARQKGGIGE-NEP---IS------LQRFEVIRHI-------------
YP_006787887.1 ------------------------------------------MGKILGHFITPHPPIIIPEIGMGEE-DKVINTVNSMKKIAKDIREL--QPDTIVIITPHGPMFRDAIAI--SDIENIKGTFGIFEQP--DVKLENNIDVSLTKRIINYTLE-------------E---------DISIASITNNSEKEYGIVCELDHGSMVPLYYINREYK-------DYRIVHITYGILSKDELYKFGMIIKQAI--LDEDKSAVIIASGDLSHR-LSNSGPYEYSPN-GSKFDKQLLTLLE-SGDTLGVFTMDKDLIEEAGECG-LRSFYILLGIMD-----------------------TDEIKGELLSYEGTFGVGYGVLKFI--------------------------------TKD-------------GEKESY-----LEKII---------------------------EI----NKEDIIRK---------LRSEDIYVKLARESLNYYLE--NEE---------YMPI-------------P-------EN------------IPE---------DLLN-IKRGVFVSFK--KEGELRGCIGTILPTTNNVVFEIIKNSVEAGTKDPRFFPIDNDELDYLEVSVDEIMEPEPA--TFDSLDPKRYGVIVRSG--MRTGLLLPDLEGVDTSAEQVDISLQKAGIS-KSDK---YT------LERFEVIRHR-------------
WP_021655897.1 -------------------------------------------MSIKGFYLMPHPPIVVPEVGKGEE-EKISATSQSMHELGKEIKEI--APDTIIVVTPHGTMFQDAIAL--AYEEKLRGSLINFGVP--NVSIELPLDKKLTNKIHQIAAE-------------N---------NIPVVMANNELLDMYETSVAIDHGALVPLYFINKYYK-------DFKLVHITYAPFSDIDLYRFGMMITKAV--EETDEKVVFIASGDLSHR-LKEEGPYDYSPY-GEKFDKEFLELLE-KGDVLKLFGMDKETVCNAGECG-RRSVFIMLGALE-----------------------GKKFSGKLLSYEGTFGVGYGVMKFH----------------------------V---LSE-------------DS-SKL-----KDIEN--------------------------------QRELNYKKK---------LQQTDPYVKLARESLTTYLT--KGI---------ELKNI------------P-------DY------------VPD---------EMKN-IKRGVFVSLK--KYGELRGCIGTILPTTNSVAEEIIRNAIEAGVNDPRFSEVEEDELLDIDFSVDVLTEPETA--KKEELNPKEYGVIVRSR--GRSGLLLPDLEGVDSVDEQISIALSKAGID-LYDD---YT------LEKFRVIRHKEN-----------
WP_022769024.1 -------------------------------------------MPIVGAFMVPHPPIMLPEVGRGEE-EKIRATTDAYRQVAEKIAEL--APETIIISSPHSVMYADYFHV--SPGKRATGDMGQFRAG--QVKFNVEYDTDLVAEICAISDSYGQEKDDIKSMEIQ---------GFPAGTMG-------ERNPELDHGTMIPLYYIREKYK-------DFKIVRIGLSGLSLPMHYEMGQIIAEAV--ARTGVRAVYVASGDLSHK-MKEDGPYGFAKE-GPEYDERIMEVCG-SGEFDRLLDFDETFCDKAAECG-HRSFVMMAGALD-----------------------GLAVTAHKLSHEATFGVGYGICTFE--------------------------------VGG------------TDENRHF-----LEKWR---------------------------DK----KKAQLEKR---------KQDEDPYVRLARYSLESYIT--MGK---------RITK-------------KDIKGDKWSD------------MDG---------EMFA-RRAGTFVSIH--KDGALRGCIGTILPTTSCIADEIMQNAISAGTNDPRFPMIKEDELPYLEMSVDVLDEPEPI-DSPDQLDVKRYGVIVTHG--RKRGLLLPNLDGVDSIEQQIDIARQKAGIY-EDED---YS------LERFEVIRHY-------------
WP_022381606.1 -----------------------------------------MKGLLTAAGLFPHPPIMVPEIGGKET-KKIQQTMDAVRKSMKLIMET--DPETVVVMSPHNLCLPSGPAI--FIKENLAGDLMYFGHP--EVSMEFSVDQELAEAVMKEAEP-----------------------VIPLFRMDEAAAKKFGRKIEIDWGMFVPMYFLKEAAF-------KGNVLLFSPCFTNYDMNKVLGEIVTNCA--EKLGRRIAIVASGDLSHR-LTKDSPNGYGPD-GIVFDRGVMKALE-GKTMEPLLTMTDDFIERIGMCG-LPSVYFLFGALS-----------------------GKEWSIPVLSHEGPFGVGYGVCLCL----------------------------P---EEA-------------DGRKE---------------------------------------------------------------AHDIRVRLARDSIAEYLK--TGK---------LPK-P------------P-------AD------------IPE---------ELK--ERAGVFVSLH--EFGALRGCIGTILPVRNSAAEEIIHNAKAAASEDPRFPPVNPYELDDLDISVDVLSAPEPI-SSEGDLDPKIYGVIVERG--FRRGLLLPDLPGITDPREQVEIARRKAGIG-ADEP---VK------MYRFTVRRYY-------------
WP_018597561.1 --------------------------------------------------MVPHPPLIIPEVGRGQE-VGISATIAAYEKAAHHVAKL--CPDTVVVTTPHSVMYADYFHI--SPGREAEGDFGKFGAK--EVRIKAKYDIELRSQLCSLLDR-------------D---------GFMAGTRG-------ERDSRLDHATMIPLYFLEKQQV-------RYRILRIGLSGQTLEAHYRLGEYISKAA--DILGRNVVMIASGDLSHK-LLEAGPYGYQKE-GPEYDKRVMQAMG-TGNFGDLLDFPDDFCEKAAECG-HRSFVIMAGAFD-----------------------GTSVNSKRLSYEGPFGVGYGICTYE-------------------------------TVGK-------------DNTRRF-----LNQYE-------------------------------EMQRQKLEHK---------KASEDAYVRLARKALETYVR--TGK----------MPVI------------P-------DD------------LLE---------ELRS-KRAGVFVSLK--MHGRLRGCIGTILPVTDSVAEEIADNAVSAGCRDPRFTPVKEEELDQLVYSVDVLGETEEI-ASPEELDVKEYGVIVSKG--RKRGLLLPNLEGVDTVEEQISIAMQKAGIDETETG---VK------LERFRVIRHK-------------
WP_017416064.1 -------------------------------------------MSINGFYLMPHPPVVIPNIGKGEE-EKIKKTKDSLNLVALDIKEK--SPEVIIVITPHGTMFGDAVAL--VYEDTIKGDLKKFGEH--SISMELEIHKKLTSKIYELAIE-------------E---------DIPSIMATDDFLRKFNSKVEIDHGVFVPLYFVNQALE-------NYKIVHITYAPLSDLELYKFGICINKAV--ELIDVNAVLIASGDLSHR-LKKGGPYDYNPY-GEVFDKEFLLNLQ-EGNLMGIISMDKKTMEGAGECG-RRSVLMLLGALD-----------------------KNKFKGELLSYEGTFGVGYGVMNFI---------------------------PTSIEDSK------------------------TEKIE-------------------------------ELKKSLYEKK---------LRAKDLYVRLAWESLAYYLT--SGR---------ELEYI------------P-------DY------------VTN---------EMRE-IKRGVFVSLK--KGGELRGCIGTILPVTNSVAEEIIRNAIEAGVNDPRFYRVEEHELMDIDISVDVLTEPEEA--DKEDLDPRKYGVIVKDN--GKTGLLLPDLQGVNTIEEQLSIALQKAGITSGE-----YT------IEKFEVIRHLE------------
YP_003553715.1 --------------------------------------------MWKWACLVPHPPIIIPEVGRGNE-KEAVRTIQGMSDLTQRLEKE--KPDILFLLSPHAPYTRGLLFL---EAQLYKGDLSLFGVP--EISMQINGNEEKTELISNYLKQ-----------------------SVPVEVIK-------EKKGHLDHASLVPLYFFYKKWG------SLPNLILANPIGLTLEESAKVGEMLHQFR----DALQWGLVASGDLSHR-VKPGAPAGYSPL-GAFFDEQVVRAIQ-HSDPDLLLSLPMRTIEEAGECG-LRSVLIFLGLS--------------------------GHTTKLLSYEAPFGVGYAVALAI----------------------------P---QKT-------------------------------------------------------------------------------------YPGLARKTIEMYVKEKRKP---------TKDEQ------------K-------SW------------SPE----E----AL-D-QKGACFVSLK-TKEGHLRGCIGTILSSYSSLSEEVIENAIAAASEDPRFAPVEQEELKNIVVSVDILSEPEKI-DSENDLDPKRYGVIVSKG--MRKGVLLPDLEGVDSVEKQLTIASQKAGIF-SLDN---VT------IYRFTVQRFPERRD---------
YP_003826416.1 -------------------------------------------MGIVGCYLMPHPPIMVPEVGRDEA-RKVDKSIEAASEVGREIRDL--KPDTLVLISPHGPVFQDAVCI---YDFPLKGSLASFGAP--EVRLKFEPDEELKKEIIERAGR-------------T---------GIPVVKSSSVRLSRYGMREELDHGAMVPLYFITQHAK-------DFKLLPLAFGMLPYEDLYAFGRVIRESA--DALGKNVVVVASGDLSHR-LTPDAPAGFNPQ-GRAFDEKLVSILE-GFDLEALYNLDPALVEKAGECG-LRSIWIMLGALD-----------------------GLSVNSRVLSYEGPFGVGYCVARFR--------------------------------PEG--------------KAESW-----VEKFY---------------------------QK----RSEKIKMR---------REKEDIYVKLARQSLETYVK--TGR---------VME-V------------P-------ED------------LPR---------EMLE-QRAGVFVSIK--KHGQLRGCIGTIMPTRRNIAEEIIKNAISAGCEDPRFFPVEPEELPELIYSVDVLTPPEPI-DSPDKLDPKKYGVIVKRG--NRTGLLLPDLEGIDTVEEQINIALRKAGIR-PDES---YE------LFRFEVIRHH-------------
YP_007454396.1 ------------------------------------------MENILGYYLMPHPPIVIPDIGKGEE-KKIESTSLACNKIGKEIADL--KPETIVIITPHAAMFSDAIAI--SDEERIAGDLSQFRCT--NIKMDLQIDRKFNIELGTACHL-------------E---------GIPSVLVNSELLNKYEVNYELDHGTIVPLYFVNKYYN-------DYKVVHITYSMIGDINLYKFGIEIKQVA--EKLDRKIVIIASGDLSHK-LKEEGPYSYSPY-GEKFDRELLKNIE-KGDVNATFNMNKNMISEAGQCG-LNSVYILLGAME-----------------------GKEIKGELLSYEGTFGVGYGVMKLE---------------------------------RH-------------GKDKNY-----LEELI-------------------------------KHKEEQFNTK---------INNSNLYVKLARENLNYYFS--HGK---------RIADI--------------------SY------------LPE---------ELLK-ERHGVFVSLK--KHGHLRGCIGTIMPTTANVGEEIIRNSIEAAIHDPRFPKVSEEELADIDISVDVLMDAEPC--KKEELDPKKYGVIVSSG--MRRGLLLPDLEGVDFIEEQLQIACDKGNID-YDGH---YN------IERFEVVRYKEE-----------
YP_003831288.1 -------------------------------------------MAIVGAFMVPHPPLIIPDIGRGGE-MEIEETTRAYNKVADMVAEL--EPETIIITSPHATMYADYFHV--SPGNAATGSFDRFGAG--NVKFLEAYDMELVSQIESIARK-------------Q---------DFPAGTLG-------EVDRELDHGTMVPLWFIRRKYK-------GGNIVRIGLSALPLTEHYRFGQIIQKAV--DKLGRRAVVIASGDLSHK-LQEYGPYGYAPE-GPVYDQKIMDVCS-RAAFKELFDFEEGFCERAAECG-HRSFVIMAGCLD-----------------------GVRVSATKLSHQDVTGVGYGICTFI----------------------------T---GEK-------------DSKRCF-----LKAYY---------------------------KDLEKKLERELEAI---------CNKPDPYVRLAYQTVVSYIL--KGQ---------KIA-V------------P-------DY------------VTT---------EMLN-IRAGAFVSIH--KNGRLRGCIGTIMPTTDNVAREIIENGISAATRDPRFAPIGPEELKELEINVDVLGRPQDI-SSIDELNVKRYGVIVSSG--MKRGLLLPDLEGVDTVEEQVAIAMQKGGIT-EDED---IR------LQRFEVIRHT-------------
YP_008676229.1 ------------------------------------------MENVMGYYLMPHPPIIIPDVGKGEE-KKIEKTSLACNSIGKEIGDI--KPETIILITPHATMFSDAIAI--SDEERISGDLSQFRCS--NIKMDIQIDKEFNIKLGTACHL-------------E---------GIQSVLVDSKLLKKYNCTYGLDHGAIVPLYFVNKYYK-------DYKLVHITYSAIGDINLYKFGMEIKKVA--ESLNRKTVVIASGDLSHK-LKEEGPYSYSPY-GEKFDNELLESLQ-KGDILKAFSMDKVMIEEAGQCG-LSSIYILLGAME-----------------------GKQIKGELLSYEGPFGVGYGVMKLR--------------------------------REE-------------NNVSNL-------------------------------------DLLIKNKEEKFKDK---------LNNNNPYVKLARENLDHYFT--YGR---------SINDI--------------------SS------------LSS---------ELLN-QKHGVFVSLK--KFGHLRGCIGTIMPTTNFVGEEIIRNSIEAAMHDPRFPSVKKEELDDIDISVDVLMDSVPC--EKDELDPKKYGVIVSCG--MRRGLLLPDLEGVDTIEDQLRIACDKADID-FDEE---YK------IEKFEVIRYKEE-----------
WP_016226185.1 --------------------------------------------MISGAFMVPHPPLIIPEVGRGKE-QKIQNTINAYHEAGLKIGHL--RPETIILLSPHQIMYADYFHI--SPGRWAEGDFGQFGVG--KVKMEVSYDTEFVDKLCEMAKA-------------A---------DFPAGTLG-------ERDRRLDHGTLVPLYFVNKYWK-------GYRLVRVGLSGLALTDHYELGRMIRETA--NVLDKNVVIIASGDLSHR-LKEDGPYGYQEE-GPEYDRRIMEVMG-RGDFGELLEFSEDFCEKAGECG-HRSFTIMAGALD-----------------------RTKVTVNRLSYEGTFGVGYGICTYV----------------------------T---CGQ-------------DLQRNF-----KDQYE---------------------------EK----EKKRILEL---------RQREDEYVQLARQAIEEYVR--TGQ---------KIQ-V------------T-------EG------------SPR---------QMCD-YRAGVFVSIK--KEGRLRGCIGTIQAVRQSIAEEIIENAISAASRDPRFSPVKTEELDWLTVSVDVLGDTEKI-DSPDKLDVRRYGVVVTKG--YKRGLLLPNLEGVDTVEEQIAIAKQKAGIGEHDK----VE------LERFEVVRHH-------------
WP_016217723.1 --------------------------------------------MIKGAFMVPHPPLIVPEIGRGEE-RRIQDTVRAYHEVGQRIAGM--KPDTIILLSPHQTMYADYFHI--SPGDHAEGDFGQFRAG--QVKMRVEYDTEFVENLCKLAEA-------------G---------ELPAGTAG-------ERDRRLDYGTMVPLYFINQYWT-------GYKLVRVGLSGLSLATHYELGRRIRETI--EVLCRNAVVIGSGDLSHR-LKEEGPYGYSAE-GPEYDRRIMEVMG-KGEFGKLLDFPEDFCEKAGECG-HRSFTIMAGVLD-----------------------RTGVTAECLSYEGPFGVGYGICGYE----------------------------V---RGK-------------DLTRNF-----KDQYE---------------------------EK----ERKRIREQ---------RTREDVYVRLARAVIEEYVR--TGR---------KKK-I------------P-------EN------------LPE---------EMYT-RRAGVFVSIK--KEGRLRGCIGTIQAVRRSIAEEIIENAVSAAVKDPRFSPIEPEELEKLTVSVDVLGDTERI-DSQDLLDVKRYGVVVTKG--YRRGLLLPNLEGIDTVEEQVRIAKQKAGIGDFEE----VE------LERFEVIRHY-------------
WP_004082262.1 --------------------------------------------MIQGTFMVPHPPLIVPEVGRGEE-QKIQDTIDAYHEVGRRIGGL--QPETIVLLSPHQVMYADYFHI--SPGNGAAGDLGQFGAG--QVRFEVRYDREFVENLCKLADA-------------G---------DLPAGTAG-------ERERRLDHGTMVPLYFVNQYWK-------DYQLVRVGLSGLTLTDHYELGRRIRETA--EVLDRRIVIIASGDLSHR-LKADGPYGYRKE-GPEYDRRIMQVME-SGDFGELLEFSEDFCEKAGECG-HRSFTVMAGALD-----------------------RMEVEAQRLSYEGPFGVGYGICAYT----------------------------V---KGR-------------DLKRNF-----KEQYE---------------------------EK----EKNRIMEL---------RQQEDEYVQLARKTVEKYVC--TGK---------KIR-I------------P-------EG------------LSG---------ELLE-RRAGVFVSIK--KEGRLRGCIGTIQAVYPSIAQEIIENGVSAAARDPRFSPIEPEELNKLTITVDVLGDTEKI-DSPDKLDVRRYGVVVTKG--FKRGLLLPNLEGVDTVEEQIAIAKQKAGIG-EQEQ---AE------LERFEVVRHY-------------
WP_003505166.1 -------------------------------------------MAVAGAFIVPHPPLILPEIGRGKE-RKIQKTIDSYREIAKEAALM--EPETVIILSPHSVMYQDYFHI--SPGTRAKGDFGLYGYP--ELQIGGFYDTEFVSELCGLAED-------------W---------GIAAGTEG-------GRGRELDHATMIPLYFLRRELA-------DFKLVRIGLSGQSFHEHFRLGQCIAEAA--DRLDRRIAVIASGDLSHC-LMDSGPYEYTKE-GPEYDKRVTEVMA-GGNLQKLIGFSEEFCKNAGECG-HRAFCIMAGCLD-----------------------GKVLRSRLLSYEGPFGVGYAVASFR----------------------------------------------------------------------------------------------------------------------DAYVALARESLAYYLD--TGR---------EMP-V------------P-------EH------------LPD---------VMIN-RQAGVFVSLK--KDGELRGCIGTIQGTCKNIAAEIIRNAVSSGIYDPRFPQVEKGELGQIICTVDVLGEPETV-HSDEELDVKKYGVIVSHG--RRRGLLLPNLEGIDTVEQQISIALRKAGID-EDEA---YE------TERFEVVRHY-------------
WP_009298448.1 -------------------------------------------MAVAGAFIVPHPPLILPEIGRGEE-RKIQKTIDSYREIAKEAALM--EPETVIILSPHSVMYQDYFHI--SPGTRAKGDFGLYGYP--ELQIGGVYDTEFVSELCGLAED-------------W---------GIAAGTEG-------GRGRELDHATMIPLYFLRRELA-------DFKLVRIGLSGQSFHEHFRLGQCIAEAA--DRLERRIAVIASGDLSHC-LMDSGPYEYTKE-GPEYDKRVTEVMA-GGNLQKLIGFSEEFCKNAGECG-HRAFCIMAGCLD-----------------------GKVLRSRLLSYEGPFGVGYAVASFR----------------------------------------------------------------------------------------------------------------------DAYVALARESLAYYLD--TGR---------EMP-V------------P-------EH------------LPD---------VMIN-RQAGVFVSLK--KDGELRGCIGTIQGTCKNIAGEIIRNAVSSGIYDPRFPQVEKGELGQIICTVDVLGEPETV-HSDEELDVKKYGVIVSHG--RRRGLLLPNLEGIDTVEQQISIALRKAGID-EDEA---YE------TERFEVVRHY-------------
WP_021642567.1 -------------------------------------------MAVAGAFIVPHPPLILPEIGRGEE-RKIQKTIDSYREIAKEAALM--EPETVIILSPHSVMYQDYFHI--SPGTRAKGDFGLYGYP--ELQIGGVYDTEFVSELCGLAED-------------W---------GIAAGTEG-------GRGRELDHATMIPLYFLRRELA-------DFKLVRIGLSGQSFNEHFRLGQCIAEAA--DRLDRRIAVIASGDLSHC-LMDSGPYEYTKE-GPEYDKRVTEVMA-GGNLQKLIGFSEEFCKNAGECG-HRAFCIMAGCLD-----------------------GKVLRSRLLSYEGPFGVGYAVASFR----------------------------------------------------------------------------------------------------------------------DAYVALARESLAYYLD--TGR---------EMP-V------------P-------EH------------LPD---------VMIN-RQAGVFVSLK--KDGELRGCIGTIQGTCKNIAGEIIRNAVSSGIYDPRFPQVEKGELGQIICTVDVLGEPETV-HSDEELDVKKYGVIVSHG--RRRGLLLPNLEGIDTVEQQISIALRKAGID-EDEA---YE------TERFEVVRHY-------------
WP_018084510.1 -------------------------------------------MTVVLSGLCPHPPIMVPEVGGAEA-QKVAASQQAMRELGRLLRES--GAKALIFITPHGPVFRDGLAV--GVSENWQGDLASFRAP--QVRFELPGHPVLGREICRCLDE-------------A---------GIVNLPLSHENAAGWGVDLALDHGLTVPLYFLQKEGV-------TLPLVPVYMGLLPPLQLYRFGLAARQAA--QKLDIKIALLASGDMSHR-LTSGAPSGYHPR-GAEFDHLVRDLLV-QGDVPGLVFIDDQLRQAAGECG-WRPLVMMLGALD-----------------------GLCYTVPVLSYEGPFGVGYLVAGLK--------------------------------PGG------------PDEARLF-----SRRFD-------------------------------QMEKEAVQRR---------KAGEGYLPALARAALESHLRGQRYR---------VQP----------------------AD------------VPE----------EFR-RPAGVFVSLK--KHGELRGCIGTIQPQQSSIAEEVIANAISAGTADPRFYPVSLAELDELDISVDVLQPAEPV-SDKSQLDPKRYGVIVRCG--HRSGLLLPDLEGVDSVEQQLGIALQKAGIS-PREK---YT------IERFEVVRYK-------------
WP_006310573.1 ------------------------------------------MGKILGAYLLPHPPIVISEIGRGEE-SKTANTIRAMKQVASDIGKK--KPDTIILVTPHGPMFSDAIAI--SYEKTLKGSFERFGNS--DLAYTFSNDLELVDKIVRNAGD-------------V---------DVVCAKVDKEFAKEYGVSAELDHGALVPLYFINNEYK-------DFNLVHITYGLLSPIELYKFGMAINKSI--NETLKDVVFIASGDLSHK-LTKDAPAGYNAR-GRDFDEEIVYLLE-KGNFEGIMTIEPEFAEAAGECG-LRSLQIMCGLLD-----------------------DYNTTSEVHSYEGPFGVGYCVASID--------------------------------VLE----------K--SDRHKL-----LQKLI---------------------------QR----EKETIKNI---------RNNEDEYVKLARNSLEFYVK--NKR---------KMN-M------------P-------EN------------LPS---------TMLN-EKAGVFVSIK--KDGKLRGCIGTIQPSEENIAKEIIENAVKAGADDPRFYPVEQDELDKLIYSVDILKKPEEV-ISIDELDVYKYGVIVKKG--NKTGLLLPALDGIDTPEQQVSIALQKAGIN-PTEG---YS------LYRFEVERHG-------------
CAG70349.1 -------------------------------------------MSLVYVGFVPHPPILVPEVGHGEE-KGCQQTAEAYRTLVQQVIRM--NTQTVLIVSPHAQLAEQGLVI--LDGDSLSGSFSRFGAG--QVSLSFETDQQLAETIREKIPD-----------------------AIPV-------------RAELDHGSLIPLYFLHQAGW-------SGKIVILS---MPMSRPEHYGKKVGQIL--NDAAERCALIASGDLSHR-LKEDGPYGFHPS-GPKLDQLIVKGL--KRDTTLLRGIPASLLDEAGQCG-YHSLLFALGARE--------------------------GAIKVLSYEGPFGVGYLIAEIF--------------------------R------------------------------------------------------------------------------------------SSPIAGYARECLTYYLTSQPFD---------RLN------------------------------------IPG--------DTLLK-EKKGCFVSLK--KDGTLRGCIGTIQPVREDLASEIRHNAIAAGTQDPRFWPVQPEELPLISVSVDVLGDTEKI-TGPEELDPQRYGVVVRRG--GKVGLLLPHLEGIDTVEEQVGIAKQKAGID-PGEE---VE------LWRFEVERFFE------------
WP_020491772.1 -------------------------------------------MSLVYVGFVPHPPILVPEVGHGEE-KSCQQTVDAYRTLVQQVIKM--NTETILIVSPHAPLAEQGLAY--LSGETLSGSFSRFGAG--QVNLSFETDQQLVENIREKIPD-----------------------AFPV-------------RAELDHGSLIPLYFLHQAGW-------SGKIVVLS---MPMIRPEHYGQKVGQIL--NDAAECCALIASGDLSHR-LKEDGPYGSHPS-GPKLDQLIVKGL--KRDTTLLRGIPASLLDEAAQCG-YHSLLFALGARE--------------------------GAIKVLSYEGPFGVGYLIAEIF--------------------------R------------------------------------------------------------------------------------------SSPIAGYARECLTYYLTSQPFD---------RLN------------------------------------IPG--------DPLLK-EKKGCFVSLK--KDGTLRGCIGTIQPVREDLASEIRHNAIAAGTQDPRFWPVQPEELPLISVSVDVLGDTEKI-TGPEELDPQRYGVIVRRG--GKVGLLLPHLEGIDKAEEQVGIAKQKAGIE-PGED---VE------LWRFEVERFFE------------
WP_019225248.1 -------------------------------------------MSLVYVGFVPHPPILVPEVGHGEE-KGCQQTADAYRTLVQQVIKM--NTETVLIVSPHAPLAEQGLAY--LSGETLSGSFSRFGAG--QVNLSFETDQQLVENIREKIPD-----------------------AFPV-------------RAELDHGSLIPLYFLHQAGW-------SGKIVVLS---MPMIRPEHYGQKVGQIL--NDAAERCALIASGDLSHR-LKEDGPYGSHPS-GPKLDQLVVKGL--KRDTTLLRGIPASLLDEAAQCG-YHSLLFALGARE--------------------------GAIKVLSYEGPFGVGYLIAEIF--------------------------R------------------------------------------------------------------------------------------SSPIAGYARECLTYYLTSQPFD---------RLN------------------------------------IPG--------DPLLK-EKKGCFVSLK--KDGTLRGCIGTIQPVREDLASEIRHNAIAAGTQDPRFWPVQPEELPLISVSVDVLGDTEKI-TGPEELDPQRYGVVVRRG--GKVGLLLPHLEGIDTVEEQVGIAKQKAGID-PGEE---VE------LWRFEVERFFE------------
YP_006910670.1 -------------------------------------------MSLVYVGFVPHPPILVPEVGHGEE-KGCQQTAEAYRTLVQQVIGM--NTQTVLIVSPHAQLAEQGLVI--LDGDTLSGSFSRFGAG--QVSLSFETDQQLVETIKEEIPD-----------------------AFPV-------------RAELDHGSLIPLYFLHQAGW-------SGKIVVLS---MPMSSPEHYGKKVGQIL--NDAAERCALIASGDLSHR-LKEDGPYGFHPS-GPKLDQLIVKGL--KRDTTLLRGIPASLLDEAGQCG-YHSLLFALGARE--------------------------GAIKVLSYEGPFGVGYLIAEIF--------------------------R------------------------------------------------------------------------------------------SSPIAGYARECLTYYLTSQPFD---------RLN------------------------------------IPG--------DPLLK-EKKGCFVSLK--KDGTLRGCIGTIQPVRENLASEIRHNAIAAGTQDPRFWPIQAEELPLISVSVDVLGDTEKI-TGPEELDPQRYGVVVRRG--GKVGLLLPHLEGIDTVEEQVVIAKQKAGID-SEEE---VE------LWRFEVERFFE------------
YP_006913655.1 -------------------------------------------MSLVYVGFVPHPPILVPEVGHGEE-KGCQQTAEAYRTLVQQVIGM--NTQTVLIVSPHAQLAEQGLVI--LDGDTLSGSFSRFEAG--QVSLSFETDQQLVETIKEEIPD-----------------------AFPV-------------RAELDHGSLIPLYFLHQAGW-------SGKIVVLS---MPMSSPEHYGKKVGQIL--NDAAERCALIASGDLSHR-LKEDGPYGFHPS-GPKLDQLIVKGL--KRDTTLLRGIPASLLDEAGQCG-YHSLLFALGARE--------------------------GAIKVLSYEGPFGVGYLIAEIF--------------------------R------------------------------------------------------------------------------------------SSPIAGYARECLTYYLTSQPFD---------RLN------------------------------------IPG--------DPLLK-EKKGCFVSLK--KDGTLRGCIGTIQPVRENLASEIRHNAIAAGTQDPRFWPIQAEELPLISVSVDVLGDTEKI-TGPEELDPQRYGVVVRRG--GKVGLLLPHLEGIDTVEEQVVIAKQKAGID-SEEE---VE------LWRFEVERFFE------------
WP_016298522.1 --------------------------------------------MITGAFMVPHPPLIVPEIGRGEE-QKIQDTIDAYHEAGRRIGGL--KPETIVLISPHQVMYADYFHI--SPGKEAEGDFSQLGAG--QVRFQVRYDMEFVENLCKLSDA-------------G---------DIPAGTAG-------ERDRRLDHGTMVPLYFVNQYWK-------DYQLVRVGLSGLPLTTHYELGRRIRETA--EALERRIVIIASGDLSHR-LKADGPYGYKKE-GPEYDSRIMQVME-SGDFGELLEFSEDFCEKAGECG-HRSFTIMAGALD-----------------------RMEVKARRLSYEGPFGVGYGICTYE----------------------------T---GGR-------------DLKRNF-----KDQYQ---------------------------EQ----ERKRIMKQ---------RQQEDEYVQLARKTVEEYVR--TGK---------KIR-I------------P-------EG------------LPG---------DMQD-RRAGVFVSIK--KEGRLRGCIGTIRAVCPSIAEEIIENGVSAASRDPRFAPIEPEELDKLTITVDVLGDTEKI-DSPDKLDVKRYGVVVKKG--YRKGLLLPNLEGVDTVEEQIAIAKQKAGIG-EQEK---AE------LERFEVVRHY-------------
WP_022756043.1 -------------------------------------------MSIVGGIMVPHPPLIIPDVGRGGE-SVISKTTAAYKEAADFVASL--KPETIVLSSPHSVMYSDYLHI--SPGYEASGDMGRFGAP--NVKISVLYDAELSSKICELSED-------------E---------DIPAGYMG-------QRDKSLDHGTIVPLYFIMQKYT-------DFKLVRLGISGISFADHYKFGKLVQKAS--DELGRRVLYVASGDLSHK-LKDDGPYGFDAS-GPVYDEKIMDCMG-RGAFGELLSFDPYLCDKAAECG-HRSFVIMGGALD-----------------------GLKVKTHKLSHEDVTGVGYGICTYK----------------------------V---VGD-------------DDDARY-----LDKYL---------------------------EA----EKKTLLEK---------KAMEDPYVKLARKTIETYIK--DGY---------VID-V------------P-------DD------------LPP---------KMYE-QSAGTFVSLH--IRGGLRGCIGTISATCDCVAKEIIQNAISAATKDPRFEPVTQDELDKLEYSVDVLGEAQDI-DSKAMLDVKRYGVIVTNG--YRRGLLLPDLDGVDNVDDQIAIAKRKAGIG-EYEK---VA------LQRFEVIRHH-------------
YP_007371657.1 -------------------------------------------MPIKAAFIVPHPPIILPEIGRGEE-RKIQKTTDAYMEIAEKISEI--RPETIIVTSPHSILYSDYFHI--SPGKKAKGDMRRFGVK--NLTIEAMYDSEFVQALSAEAEK-------------D---------DIPAGTLG-------ERNPELDHGTFIPLYFINKFYR-------EYKLVRIGLSGFSHLEHYRFGKVIARTV--EKLGRNAVFVASGDLSHK-LLSEGPYGFAKE-GPVFDRQVTEAME-KADFLTFLNFDPSFCEAAAECG-LRSFIIMAGALD-----------------------GKEVKSKLLSYEGPFGVGYAVASFE----------------------------V---TGD-------------DRTRHF-----DIAYE---------------------------EE----QRKRINEI---------KSGEDAYVKLARLSLETYVR--TGK---------FAE-L------------P-------KD------------LPA---------EMLN-RKAGVFVSIK--KHGQLRGCIGTISAVTKCIAEEILRNAVSAGTEDPRFPPVTEKELDELVYSVDVLSEPEPI-SSMDQLDVKKYGVIVTCG--YRRGLLLPDLEGIDTPEQQVEIALRKAGIR-PDEP---YT------MQRFEVVRHH-------------
YP_001680013.1 -------------------------------------------MTVVFGGVAPHPPIIVPAVGGRSL-PRVQKTVDAMRAWAKACLEQ--DPETVIIISPHGPVFQDAIAV--TAFPRLKGDLARFNAP--EVKADVENDLPLVSSIIAQAKR-------------R---------GVSVAVIDESLAKRFSIEQELDHGTMVPFYFLREAGF-------SGKVVPIAMALLPREELFRFGIALREAI--DESPRRVALIASSDLSHR-LTEDAPA------GQAFDKAIERAFG-LWELDDLLNIDESLCEKAGECG-YRSLLMMAGAFD-----------------------RPGTKSRIYSYEGPFGVGYLVGSVT--------------------------------GGE------------EAGEGTVMGEGRLSRYI-------------------------------QERRAQIEKS---------RAGESVIVRFARQTLEAHV---CKK---------PLP--------------P---------------------IPA---------ELADADPAGVFVSIK--RQGRLRGCIGTISPTQESLGEEIRQNAISAGTEDRRFFPVEEDELDELVYSVDVLMPEEPV-ASMKDLDPQRYGVIVRSG--RQQGLLLPMLDGVDTAEEQVSIARQKAGIP-AGKD---VA------LSRFEVVRYR-------------
YP_431125.1 ------------------------------------------MGRLLDVGFMPHPPIMVPEVGRGEV-ARIKATVAAARELAARVAAH--QPEVIIIISPHGPVFRDAVGI--WATPELAGDLAAFRAG--EVRFKYSLDLDLSRAIAAKARE-------------E---------GIAVAWLDARASSSYGLTPELDHGMMVPLYFLRQAGL-------EVPLVAMGMAFMEREKLYAFGAALARAV--KDSPRRALLVASGDMSHR-LLPGAPAGYDPR-GKVFDARIRNLLA-ALDVEGILAIPEDLAEGAGECG-LRSFIMGLGALD-----------------------GYRVKGEVLSYEGPFGVGYLVAHLE--------------------------------PGE----------E--APERSL-----LAR-------------------------------------ETAAAR-----------EESLPVRLARQSLEHYLR--TGK---------VLP-V------------P-------AP------------LPP---------ELA--GRAGVFVSLK--KNGQLRGCIGTISPTRENLAGEIIYNALAAGLEDPRFPPVTVDELPELQYSVDVLSEPEPA--TVADLDPKVYGVIVSCG--HRRGLLLPDLEGVDTVAEQVAIARQKGGIG-PDEP---YR------LERFKVTRYH-------------
GAF25530.1 ---------------------------------------MITMGRLLDVGFMPHPPIMVPEVGRGEV-VRIKATVAAARELAARVAAH--QPEVIIIISPHGPVFRDAVGI--WATPELAGDLAAFRAG--EVRFKYSLDLDLSRAIASKARE-------------E---------GIAVAWLDARASSSYGLTPELDHGMMVPLYFLRQAGL-------EVPLVAMGMAFMERKKLYAFGAALARAV--KDSPRRALLVASGDMSHR-LLPGAPAGYDPR-GKVFDARIRNLLA-ALDVEGILAIPEDLAEGAGECG-LRSFIMGLGALD-----------------------GYRVKGEVLSYEGPFGVGYLVAHLE--------------------------------PGE----------E--APERSL-----LAR-------------------------------------ETAAAR-----------EESLPVRLARQSLEHYLR--TGK---------VLP-V------------P-------DP------------LPP---------ELA--GRAGVFVSLK--KNGQLRGCIGTISPTRENLAGEIIYNALAAGLEDPRFPPVTVDELPELQYSVDVLSEPEPA--TVADLDPKVYGVIVSCG--HRRGLLLPDLEGVDTVEEQVAIARQKGGIG-PDEP---YR------LERFKVTRYH-------------
WP_005213611.1 ---------------------------------------------MLDYYLMPHPPIIINEVGKGRE-IEAINTLNACKKIGEKINNL--SPETIIIISPHGTIFRDAISI--VTAPHLKGDLFKFGAN--NISFDYEIDTALTTEIIKNSDE-------------E---------NIPTVSLDEKTCDLYNIDLNLDHGAMVPLYFLGNKKN--------YKLVHITYGMLSPLELMNFGRCIKKAV--KDTKTNAVFIASGDLSHR-LTKDGAYPYTPL-GAEFDKALISLLE-KGDFKNLFNLDKHLIHEAGECG-LRSLYILAGAIN-----------------------STNISPKLLSYEGPFGIGYGVMEFT-------------------------------------------PNFNNENSNNINYSSKNGDLY---------------------------NEILKDKQNENKKR---------MNYGNIYTRLARLNLNNYFD--NGT---------LLT--------------IDDLINNPNL------------LFNDGNNSNDISKLLK-DKKGVFVSLK--INGDLRGCIGTISPTTNCIAEEIINNSISSAINDPRFSPLRKEELIDIDISVDILYPPEKT--TFEELDPKNYGVIVSCN--NRRGLLLPNLGGIDTADKQIEIALEKGGIS-IDEN---YT------LERFKVKRFKEVDDGD-------
WP_007711806.1 -------------------------------------------MTVIGGIMVPHPPLIVPQVGRGEE-RAVAATGQAFARAAEELAQW--GPETIVLASPHAVMYGDYFHV--SPGKGASGDFRQFGVR--DVSMEVSYDREFVERLCDLADG-------------E---------DFPLGTLG-------DTGGGLDHGTLVPLYFIRKYRK-------DVRLVRLGLSGLSLSDHYRAGQLVARAA--GQLGRRVAFVASGDLSHK-LTEDGPYGFAPQ-GPEYDRRIMEVMG-QARFGELFGFGESFCEKAAECG-HRSFVMMAGAFD-----------------------RRAVEARALSYEGPFGVGYGVCVFR----------------------------D---AGP-------------DDSRNF-----LEQYE---------------------------DG----QREACARI---------REGEDPYAGLARRSLEHYVR--FGR---------RLP-L------------P-------KD------------LPE---------EMTD-RRAGAFVSIH--KQGALRGCIGTISPVCENVAREILQNAVSAGTG----------------------------------------------------------------------------------------------------------------------
WP_002593479.1 -------------------------------------------MAVIGGIMVPHPPLIVPEVGRGQE-ILIKDTIKAYQEAAGMAAQL--KPDTIVVISPHAVMYADYFHV--SPGKKARGDFGQFMAP--QAGEEAVYDEAFVRELDKLCGE-------------D---------DFPMGTEG-------EREKELDHGTLVPLHFIHQHYR-------DYKLVRIGGSGLSFAHHYRAGRYIAIAA--ENLGRRVFIVASGDLSHK-LRGDGPYGYSVQ-GPEYDERIMDVMG-KAEFGELLAFSESFCEKAGECG-HRSFTMMAGAMD-----------------------GKAVMPRRLTHEGPFGVGYGICTFR----------------------------V---TGD-------------DDGRRF-----LETYE---------------------------SC----RKEACKKR---------RMEEDAYVSLARRSLEYYVR--EGR---------MIP-F------------G-------RA--------EEE-MPE---------EMLQ-TRAGVFVSIH--RGGALRGCIGTISPVCRNVAEEIIQNAVSAGIHDPRFPSVREEELPLLEYSVDVLGGTERI-QSEDQLDPLRYGVIVTRG--RKRGLLLPNLEGVDTVEEQLSIARQKAGIREDETD---VE------LERFEVIRHGVKS----------
WP_002584249.1 -------------------------------------------MAVIGGIMVPHPPLIVPEVGRGQE-ILIKDTIKAYQEAAGMAAEL--KPDTIVVISPHAVMYADYFHV--SPGKKARGDFGQFMAP--QAGEEAVYDEAFVRELDKLCGE-------------D---------DFPMGTEG-------EREKELDHGTLVPLHFIHQHYR-------DYKLVRIGGSGLSFAHHYRAGRYIAIAA--ENLGRRVFIVASGDLSHK-LRGDGPYGYSVQ-GPEYDERIMDVMG-KAEFGELLAFSESFCEKAGECG-HRSFTMMAGAMD-----------------------GKAVMPRRLTYEGPFGVGYGICTFR----------------------------V---TGD-------------DDGRSF-----LETYE---------------------------SC----RKEACKKR---------RMEEDAYVSLARRSLEYYVR--EGR---------MIP-F------------G-------RA--------EEE-MPE---------EMLQ-TRAGVFVSIH--RGGALRGCIGTISPVCRNVAEEIIQNAVSAGIHDPRFPSVREEELPLLEYSVDVLGGTERI-QSEDQLDPLRYGVIVTRG--RKRGLLLPNLEGVDTVEEQLSIARQKAGIREDETD---VK------LERFEVIRHGVKS----------
WP_022512652.1 -------------------------------------------MAVIGGIMVPHPPLIVPEVGRGQE-ILIKDTIKAYQEAAGMAAQL--KPDTIVVISPHAVMYADYFHV--SPGKKARGDFGQFMAP--QAGEEAVYDEAFVRELDKLCGE-------------D---------DFPMGTEG-------EREKELDHGTLVPLHFIHQHYR-------DYKLVRIGGSGLSFAHHYRAGRYIAIAA--ENLGRRVFIVASGDLSHK-LRGDGPYGYSVQ-GPEYDERIMDVMG-KAEFGELLAFSESFCEKAGECG-HRSFTMMAGAMD-----------------------GKAVMPRRLTYEGPFGVGYGICTFR----------------------------V---TGD-------------DDGRRF-----LETYE---------------------------SC----RKEACKKR---------RMEEDAYVSLARRSLEYYVR--EGR---------MIP-F------------G-------RA--------EEE-MPE---------EMLQ-TRAGVFVSIH--RGGALRGCIGTISPVCRNVAEEIIQNAVSAGIHDPRFPSVREEELPLLEYSVDVLGGTERI-QSEDQLDPLRYGVIVTRG--RKRGLLLPNLEGVDTVEEQLSIARQKAGIREDETD---VE------LERFEVIRHGVKS----------
YP_006443682.1 --------------------------------------------MWRWAIFVPHPPIIIPEVGRGEE-AAAAKTIEGMKEIAKRLKDE--LPDSLIILTPHHAMGR-GLHV--ICANQFKGDMGVFRAR--NCRLEVDGDPELASSLAEYMES-------------K---------GLPVSRSK-------GRLVELDHASFVPLYYLNKTWG------TLPKVVIANPLGLDYEESYALGKFLRQFD---ANDKNLGIIFSGDLSHR-LIPSAPAGYHPR-AKDFDAAVVRAFE-TSNAEELLSLPEDEIERAGECG-LRSALAFLGMAE-------------------------GEPISVLSYEGPFGVGYCTAIWM----------------------------P---TKA-------------AKGGSS------------------------------------------------------------GVESHPYVRLARLSVEHYLKTKQVL---------DPSQA------------F-------SL------------SPQ----V----DLWS-KRRGCFVSIK-RLDGSLRGCIGTISPVRENLASEIIYNALAAAFEDPRFMPLSEEELTGVRFSVDVLSDLELV-ASVDELDPKVYGVVVEKG--LRKGVLLPDLEGVDTVEYQLEIAAQKAGIS-SLKG---AK------IYRFTVERYEEVEKDL-------
YP_003959980.1 -------------------------------------------MSVLGAFIVPHPPIILPEVGRGEE-QKIEKTARAYRAVAEHIAEL--KPDTIVITSPHSIMYADYFHI--SPGSGAQGDLRDFGVS--GVTVEASYDEVLAKAIGIQAEE-------------D---------GIPAGTLG-------EKDSRLDHGTLIPLRFLEAFNL-------SFEVVRIGLSGLPMIDHYRFGESIAKVA--DKLDRRIVIIASGDLSHK-LKQEGPYGFAPE-GPAFDADVTSAME-HADFLKLLTYEPGFYERAAECG-LGSFAIMAGALD-----------------------GMAVDPELLSYEGPFGVGYAVAAFY----------------------------P---AGK-------------ASDRHF-----EKQYE---------------------------RW----EETRLKDL---------KSQEDAYVRLARYALEAYIK--TGV---------PAQ-L------------P-------ND------------LPE---------ELTS-RQAGVFVSLK--KHGKLRGCIGTISPVTASVAEEILRNAVSAGLSDPRFPQVKASELNELAYSVDVLSPPEAI-DSPDALDPHRYGVIVTKG--QKRGLLLPNLDGVDSVEQQIAIAKQKAGIP-ADEA---CG------LERFEVVRHL-------------
WP_009608697.1 -------------------------------------------MGIVAAYAVPHPPLAMPEVGRGQE-RAIQDTLDAYREVARRIAAH--APETIVVVSPHAPLFRDCFHL--STGDFDRGDMGRFGAW--DSSMTVQYDGEMTAAIAACARK-------------H---------TVPLCGSG-------MGGKDLDHATIVPLHFVNEAYS-------TYQVVRIGLSGLSPQTHLALGRCIAEAA--ADLDRSCVLIASGDLSHK-LASDGPYGYAPQ-GPVFDRMVTALFD-AGDLSGLLEIDETFGEEAAECG-LRSFWIMAGALE-----------------------GLPISHELLSYEGPFGVGYAVAAFE----------------------------VQGSAGD-------------GAVRTA-----VDRDE-----------------------------DRSGARDAAAN----------DAPVDPYVALARASVEGFVR--TGN---------PIA-V------------P-------DG------------LPP---------ELSD-KRAGVFVSLH--EHGELRGCIGTISPVTGSTAAEIVRNGVAAASEDPRFPPVRPDELDALSYSVDVLFTPMPV-ESIDQLDPARYGVIVTKG--WKRGLLLPNLDGVDSAQQQVDIAKRKAGIDLFDDD---VE------LERFEVVRHERGGEPRRG-----
YP_003182050.1 -------------------------------------------MGIVAAYAVPHPPLAMPEVGRGQE-RAIQDTLDAYREVARRIAAH--APETVVVVSPHAPLFRDCFHL--STGDFDRGDMGRFGAW--DSSMTVQYDGEMTAAIAACARK-------------H---------TVPLCGSG-------MGGKDLDHATIVPLHFVNEAYS-------TYQVVRIGLSGLSPQTHLALGRCIAEAA--ADLDRSCVLIASGDLSHK-LASDGPYGYAPQ-GPVFDRMVTALFD-AGDLSGLLEIDETFGEEAAECG-LRSFWIMAGALE-----------------------GLPISHELLSYEGPFGVGYAVAAFE----------------------------V---QGS-------------AGDGAV-----RTAVD---------------------------RDEDRSGARDAAAN---------DAPVDPYVALARASVEGFVR--TGN---------PIA-V------------P-------DG------------LPP---------ELSD-KRAGVFVSLH--EHGELRGCIGTISPVTGSTAAEIVRNGVAAASEDPRFPPVRPDELDALSYSVDVLFTPMPV-ESIDQLDPARYGVIVTKG--WKRGLLLPNLDGVDSAQQQVDIAKRKAGIDLFDDD---VE------LERFEVVRHERGGEPRRG-----
WP_021409398.1 -------------------------------------------MGIVAAYAVPHPPLAMPEVGRGQE-RAIQDTLDAYREVARRIAAH--APETVVVVSPHAPLFRDCFHL--STGDFDRGDMGRFGAW--DSSMTVRYDGEMTAAIAACARK-------------H---------TVPLCGSG-------MGGKDLDHATIVPLHFVNEAYS-------TYQVVRIGLSGLSPQTHLALGRCIAEAA--ADLDRSCVLIASGDLSHK-LASDGPYGYAPQ-GPVFDRMVTALFD-AGDLNGLLEIDETFGEEAAECG-LRSFWIMAGALE-----------------------GLPISHELLSYEGPFGVGYAVAAFE----------------------------V---QGS-------------AGDCAV-----RTAVD---------------------------RDEDRSGARDAAAN---------DAPVDPYVALARASVEGFVR--TGN---------PIA-V------------P-------DG------------LPP---------ELSD-KRAGVFVSLH--EHGELRGCIGTISPVTGSTAAEIVRNGVAAASEDPRFPPVRPDELDALSYSVDVLFTPMPV-ESIDQLDPARYGVIVTKG--WKRGLLLPNLDGVDSAQQQVDIAKRKAGIDLFDDD---VE------LERFEVVRHERGGEPRRG-----
YP_004463529.1 ------------------------------------------MGRILASFVMPHPPIIVPEVGHGEE-AAIAKTARSMDECAQRIAEL--KPNDIIIITPHGPVFRDAMAL--YYESSISGDLGSFRAP--QVKISYDIDKPLTMAIADVASR-------------Y---------DITCALLDGRAMMRYGIDDSMDHGALVPLYFVEKRYH-------APHLVHITYGFLSYEEIYAFGKAVQQAV--EESDKNVVIIASGDLSHK-LTPDSPNGYTPL-GREFDEKLLDLLS-KSDVAGIVSMDKRLIEEAAECG-MRSIIAMLGALD-----------------------GYEFSANVLSHEGPFGVGYGVVAVE--------------------------------VGN----------R--SKEREL-----LDSVK---------------------------AK----HFADMKRI---------RDGEDPYVALARQTVETYIR--QGK---------VIK-P------------G-------KD------------LPD---------EMLT-KKAGVFVSIH--KNGELRGCIGTISPVYENVASEIIHNAISASTRDPRFEPIEEDELDALEYSVDVLNPAEPV-NSIEELDPKRYGVIVRRG--YRSGLLLPDLEGVDTPQQQLSIALQKAGIR-PDEP---YT------IERFTVERHK-------------
WP_010248459.1 ------------------------------------------MGKIVSTYIFPHPPIIVPEVGKGEE-NDAINTINAAIKASKEIKSQ--KPTTIIVTTPHAPVFEDYVFV--SDDKVLKGNFGKFGRK--DVGLSFENNLSLVKQIISYAGN-------------E---------GLSAGGIDRATAARYGLENELDHGALVPLYFITKEYS-------NFKLVHISISYLSMEELYRFGMCIKKAV--EDSDEDVVFVASGDLSHK-LTHEGPYGYSEH-GSKFDEMVVDSIR-ESNVQKLLGIDEEFCESAAQCG-LRSFVIMYGALD-----------------------GYEIKPEVYSYEGPFGVGYCIAKIG----------------------------V---GRE-------------DNNRKV-------------------------------------------MDKRIEEI---------RKNEDEYVALARSSLESFVR--EGK---------MIE-I------------P-------DG------------LPK---------EMKT-DRAGVFVSIK--KDGQLRGCIGTIVPTRENIAGEIIYNAISSGTEDPRFFPVESSELESLVYSVDVLMKPEPI-NSMHELDVIKYGVIVRSG--YRSGLLLPNLEGVNTPEEQVDIALQKAGIR-KNEE---YS------MQRFEVIRHSAYNV---------
WP_021330795.1 -------------------------------------------MAIIGAFMVPHPPLIVHEVGRGRE-NEIAATIAAYVQVAKKIANL--NPETIVVTSPHVPLYRDYFHI--SPGTEAFGDFSDFGAP--EVRFHLFYDADFVKALCSEADK-------------A---------DIAAGTKG-------ERRASLDHGTAVPLYFINKYYT-------DYKLVRIGLSGQSYKAHYALGECIRRAA--ERTGRKIAVVASGDLSHV-LKSDGPYGYRAE-GAVYDERIMDVMG-CADFGKLFSFSPDFCENAAECG-HRSFIIMAGSLD-----------------------RTAVRAEKLSYEGPFGVGYGICAYD-------------------------------VTGY-------------DETRNF-----LERYE-------------------------------AEERRSLDAR---------KKNEDEYVRLARLAVENYVRTKGRL---------RIE----------------------GGAALCSSGSERMELSG---------DLLK-NRAGVFVSLK--KDGMLRGCIGTIVPVRESIAHEIAHNAVSAASSDPRFSEVTEDELSSLVYSVDVLSSPEKI-SSKEALDVKRYGVIVTKG--NRRGLLLPNLETVNTVDEQIEIACKKGGIDKSENP----E------LERFEVVRHY-------------
WP_008908542.1 -------------------------------------------MPIVGQFLMPHPPIIIPEVGRGEE-KIAKKTIDACTKIAKEIASI--KPDTIIIITPHGPVFGDAVAI--CNSSFIDGSLKNFNAP--SLSFKFKVNKELANKIIELADV-------------S---------EIPIAPLGENSHVEYNIRLSLDHGAIVPLYFITKEYK-------DFSIIHITYGMINPIKLYELGIKIADAF--KNSKERAVVIASGDLSHK-ASSKSPYGFDEY-GPKFDCQLLDYLK-EGKAVEIFKMDKSLIKRAAECG-LRSLYILLGTLD-----------------------EYNFTSEILSYEAPFGIGYANVKFI--------------------------------IDK--------------KVESK-----LEAIN---------------------------LA----VKKSLKEK---------RANENPYVKLARESLEYYIK--KQK---------YIK-I------------P-------NY------------VTD---------EMLN-EKRGVFVSIY--KNGELRGCIGTIYPLTNSIAEEIIRNSIESGTNDPRFYPVEEDELDELEYSVDVLMPPESA--TKDDLDPKRYGVIVRRG--TRAGLLLPNLEGVDTVEMQLQIALKKAGIS-PDEN---YS------IERFEVKRYR-------------
YP_004470841.1 ------------------------------------------MGKLMSAYLMPHPPIIVHEVGRGEE-HKIQKTIDSFEKASLNIKNQ--RPDTIIIISPHAHVFSDAVSI--DMMEEIEGDLGQFGAY--NVKMKFQSDLSLAKDIVKNAEN-------------G---------KIPIAKIDDKMISRFKLSQKLDHGCIVPLYFVKKHFE-------TFNLIRMSYGFLPFEKLYDFGVQIGKSI--RESDRNVVFIASGDLSHK-LTPNSPNGYTPN-GKVFDEKLLNLLR-DFKVKEIINMDKELISDAAECG-FRSVCVMLGVLD-----------------------GYKVKTNILSYEGPFGVGYGVAEFI--------------------------------SES-------------YTGMGL-----LDELY---------------------------KI----KKERIDNI---------RKSEDAYVKLARESLEYYLK--NNS---------IMN-V------------P-------DN------------LPD---------EMTK-NKAGVFVSLH--KNGELRGCIGTIYPSKNNIAEEIIRNAVSAGTEDPRFYPVEIDELDDIVYSVDVLTKPEVV-KSKDYLDAKKYGVIVRSG--YKSGLLLPDLDGVDTVDRQISIALRKAGIA-PDEK---YT------IERFEVVRHK-------------
YP_002572268.1 ----------------------------------------------MVGYLLPHPPVLIPEIGRGEE-KKCQATLDALQKVADEIAEY--KPEVIAIISPHAPVFTDAFFL--NDKPEIGGSLARWGVY--GIEFRFKNNLEIVQDIAKMCSQ-------------E---------GLTVGFVSDKIQKRYGVSRELDHGALVPLYFITRKYK-------EFELIHTSYCMLDDIKLYKYGMILRRAI--EKHGKKGLIIASGDLSHK-LSYDGPYGFAKE-GPEFDKLLVELLQ-SSNVRALYDIDPVLSEKTAECG-FRSIKVLLGAFE-----------------------GYSIESKVYSYEGPFGVGYCVAAFY--------------------------------QKE-------------QTSSSL-----FEEIV---------------------------KK----REERLKRI---------RENEDEYIRLARESLEYYVR--HRR---------YLDYI------------P-------DY------------VTE---------RMLR-ERAGVFVSIK--KDGNLRGCIGTIYPTQENIAKEIIRNAVAAGFHDPRFEEVTEDELDSLVYDVDILSPPEKV-NSKDQLDPKKYGVIVRKG--ARQGLLLPDLEGVDTVEEQLKIACRKAGIDYESED---FE------IERFTVERHK-------------
YP_001179975.1 ----------------------------------------------MVGYLLPHPPILIDKIGNGEE-KKCQATLDALEKVTNEIIEY--KPDVVVIISPHAPLFSDAFFL--NDKSVVEGNLTRWGVR--GVEFKFNNSLKIVEDIAKMSEE-------------E---------GLSIGFVTEKIERRYGISRELDHGAIVPLYFITKKYR-------NFELIHTAYCMVDDIKLYKYGMIIRKAL--EKHGKRGLIIASGDLSHK-LKEDGPYGFAKE-GVEFDRLLVDLLQ-KSNIKGLYDIEPGFSERAAECG-FRSIKVLIGAFD-----------------------GYEIESKVYSYEGPFGVGYCVAGFY--------------------------------QKG--------------TTTSL-----LDEIA---------------------------IK----KEQRLKKI---------RENEDEYIRLARESLEYYVK--HRR---------YMDYI------------P-------EY------------VTE---------RMLK-ERAGVFVSIK--KDGNLRGCIGTIYPTQENIAKEIIRNAVAAGFHDPRFEEVTEDELDSLVYDVDILSAPEKV-TSISELDPKKYGVIVRKG--ARQGLLLPDLEGVDTIEEQLKIACRKAGIDYARED---FE------IERFTVERHK-------------
WP_005842073.1 -------------------------------------------MAIVAAMAVPHPPIILPEIGRGEE-KKIAKTAAAYREVMRRAADL--EPDTVVITSPHATMYSDYFHI--SPGKSARGDFSAFRCP--EVEIEAEYDAAFSKALADACAE-------------E---------DLPAGFLG-------EREPALDHGTMIPLYFLQPALKK------PVKVVRIGLSGLSADVHYRLGRLIQDTA--EKLGRRTVFIASGDLSHK-LKEDGPYGFAKE-GPVFDEAVTEDLG-KADFLSLLTISPDLAECAAECG-LRSFWIMAGALD-----------------------CQRVHAELLAHEGTFGVGYGVAYFT----------------------------P---EGE-------------DDARDI-----GRQLI-------------------------------DAETQAIAKV---------REQEDAYVRLARESLETFAR--SHT---------MLPVP--------------------KE------------LPE---------ELQD-RRAGCFVSIK--KDGRLRGCIGTLAPGRRNLAEEIICNAVSAGMHDPRFPQVTPDELPKLVYDVDVLSEPEPI-DSPKELDVKRYGVIVQNG--ERRGVLLPDLAGVDSVEQQIAIARRKGNIG-AKEK---VT------LWRFEVTRHV-------------
YP_007827518.1 -------------------------------------------MPWIWSVLMPHPPILVPEVGRGRE-SEAAETLAGLGRVAEAVRGR--APEVLLVLSPHQPCAPCALGL--NAAPEPEGSFAAFGAP--QVRMGFRSPAEDREVLGGFLTP-------------R---------GIPISYRS-------LPDLSSDQGTMVPLHFLRRAWG------GLPATLTASPTGLSPRGAFDMGRALADFD----DGRSWALLASGDLSHR-LIPSAPSGYAPEAGRAFDDAVLEALR-RGSAAPIFALKLKTINEAGQCG-LWSVLAMLGLME-----------------------ALGGTARVLSYEGPFGVGYCTAAWD-------------------------------------------------------------------------------------------------------------------APVPAPVRLARETVTRLL---SGR--------------------------P---------------------LPE-RGSDVCASPLWG-RTAACFVSIK-TSRGALRGCIGTLAPSQATLDREIIENAVAAATRDPRFPPMTAEELEGVRLSVDAVGSGAR--RGRGAAGPQALGRHRVEGLAARRAAAGPGGRGHRGAAGGDRGPKGRPRQPGGRRA---PA------LRRDAVSRAGCGDGPPSDFVITT
WP_006301058.1 --------------------------------------------MWTWACLLPHPPVLVPEVGRGRE-EEAEETLRGIQRLVHDLPIP--APEGVLILSPHFRYVPGSLLL--GGAPSFRGHLGAFGAP--SVSRDLAGDPEQARHFARCLSP------------------------EISCRID-------TATETLDHASLVPLALLGRKGA-------FARGVVANPIGLDRKGAYEMGRRLRA----NPPEGSWGFLASGDLSHR-LFPGAPAGYSPL-GPALDQKVVQALR-TGDPRPLLDMPDSETEAAGECG-LRSVLALLGLAQ--------------------------GPLEVFSYEGPFGVGYATALWL--------------------------------------------------------------------------------------------------PPTSDPD---------APTIHPYPLLARRALEEGLRGKAAD--------------------------P-------EAL-----------LPQ----RSAQAGLWD-RRRACFVSLH-RRDGSLRGCIGTLEPLCPSLDQEIIRNALAAATQDPRFPPVRSEELEDLHLSVDVLSTPEST--NRSGLDPRIYGVLVQAR--GRRGVLLPDLEGVDTVEQQVEIAARKAGLD-PREP---LE------LLRFRVERYPEP-----------
WP_022934472.1 --------------------------------------------MWLWGCLAPHPPIIVPAVGQGRE-REASKTLLGMNTLAEKVKNE--RPDLLLILSPHAPFGNGLMFV---DAETFEGGLRKFGVP--HPFFTAPGNHEALQELCDFLAD-----------------------SIPHSVWR-------TTKFDLDHASVVPLTWLHESWG------QLPPLVLANPIGLEPESAYELGKKLSR----FKDPRCWALLASGDLSHR-VCPGAPAGYHPD-GRRFDEVVMKALG-KSDASPILDLDPGFIDRAGECG-LRSVLALLGLAG-------------------------NGPIEVLSYEAPFGVGYGTAYWK------------------------------------------------GTGKKS------------------------------------------------------------PSSRLSLPLLAREAIRFFLE--TGK---------RLPVE--------------------QARKI---------VPD--------PDPWE-EKKACFVSLKERRDGSLRGCIGTLEPTCPSLCEETIRNAIASATQDPRFEPVSLPELQDLAISIDVLDRPEPV-SGRESLDPKRFGVIVEKG--NRRGVLLPDLEGVDTVEEQLAIASRKAGLSGPEG----AN------LWRFSVERIRENEEE--------
WP_008689899.1 --------------------------------------------MLKAAYIVPHPPILLPEIGKKEE-EKISLTRQGYETIAKDIARI--RPQTIVICSPHAPAYMDYIHI--SDGEQAYGDMRAFGCE--QVQFHEHYDVDFINVLCSLAQK-------------A---------HLPAGTLG-------NQEPVLDHGTMVPLYFIEQAYR-------DFQMVRIAVSGLDRDTHIQFGECIYKAA--TSCGKDVVLIASGDLSHK-LKKDGPYGYTKE-GPAFDEAFVKLLK-ADALNDITTLPNDICEKSAQCG-LPAFQMMLGAVQ-----------------------HQYEHCQFLSYEGAFGVGYATAIIR------------------------------------------------------------------------------------------------------------------MKMQDPYVALARKALETYVK--EGR---------ILR--------------D-------DE------------VED--------KTLCQ-QHAAVFVSIQ--EKGQLRGCIGTLQATKEHIAQEIISNAIAAGSRDPRFPPVQKEELAHLVYHVDVLCEPEQI-TSFAQLDVKRYGIIVSDA--YHQGVLLPDLEGVDTIQQQVAIALHKAGID-ENAS---YT------LERFEVIRHEECRL---------
WP_008979714.1 -----------------------------------------MIFMLKAAYIVPHPPILLPEIGKKEE-EKISLTRQGYETIAKDIARI--RPQTIVICSPHAPAYIDYIHI--SDGKQAYGDMRAFGCE--QVQFHEHYDVDFINALCSLAQK-------------A---------HLPAGTLG-------NQEPVLDHGTMVPLYFIEQAYR-------DFQIVRIAVSGLDRDTHIQFGECIYKAA--TSCGKDVVLIASGDLSHK-LKKDGPYGYTKE-GPAFDEAFVKLLK-ADALNDITTLPNDICEKSAQCG-LPAFQMMLGAVQ-----------------------HQYEHCQFLSYEGAFGVGYATAIIR------------------------------------------------------------------------------------------------------------------MKMQDPYVALARKALETYVK--EGR---------ILR--------------D-------DE------------VED--------KTLCQ-QHAAVFVSIQ--EKGQLRGCIGTLQATKEHIAQEIISNAIAAGSRDPRFPPVQKEELAHLAYHVDVLCEPEQI-TSFAQLDVKRYGIIVSDA--YHQGVLLPDLEGVDTIQQQVAIALHKAGID-ENAS---YT------LERFEVIRHEECRL---------
WP_020990736.1 --------------------------------------------MLKAAYIVPHPPILLPEIGKKEE-EKISLTRQGYETIAKDIARI--RPQTIVICSPHAPAYIDYIHI--SDGKQAYGDMRAFGCE--QVQFHEHYDVDFINALCSLAQK-------------A---------HLPAGTLG-------NQEPVLDHGTMVPLYFIEQAYR-------DFQIVRIAVSGLDRDTHIQFGECIYKAA--TSCGKDVVLIASGDLSHK-LKKDGPYGYTKE-GPAFDEAFVKLLK-ADALNDITTLPNDICEKSAQCG-LPAFQMMLGAVQ-----------------------HQYEHCQFLSYEGAFGVGYATAIIR------------------------------------------------------------------------------------------------------------------MKMQDPYVALARKALETYVK--EGR---------ILR--------------D-------DE------------VED--------KTLCQ-QHAAVFVSIQ--EKGQLRGCIGTLQATKEHIAQEIISNAIAAGSRDPRFPPVQKEELAHLAYHVDVLCEPEQI-TSFAQLDVKRYGIIVSDA--YHQGVLLPDLEGVDTIQQQVAIALHKAGID-ENAS---YT------LERFEVIRHEECRL---------
WP_005661184.1 --------------------------------------------MWLWGCLTPHPPIIVDNIGEGRQ-MEAIDTIEAMEGLAKKLSNN--LPDAILILSPHSFSFR-GLTI--STGSTYEGDMGGFGHP--EISMNLDGNLEAVEELVSFLDG-----------------------KIPIRTYH-------NKITPLDHGAFVPFWFFRKRWT------SMPPVVLANPIGLTREEAYEMGKVLSTMT----GKRSWGLVASGDLSHR-LTPDAPAGYSPD-GRILDERIVESLI-KGKTDPVDRMNPETISRAGECG-LRSAMALIGLIG--------------------------APMDVLSYEGPYGVGYCIALTV------------------------------------------------DKPKSG------------------------------------------------------------TTKTHPAVRLARSTLEYFLDGKNRQ--------------------------T-------DE------------TTN---------KELS-LPRACFVSLK--KRGQLRGCIGTLSPVRASLAKEIESNAIAAATSDPRFPPVTSKELKEITISVDILSEPERV-TDKEQLNPRIYGVIVSKG--SRRGVLLPDLEGVDSIDDQLSIAVAKAGLAYTDD----LE------IERFTVERHGESDEE--------
YP_006430308.1 -------------------------------------------MPLVYSIFVPHPPLLVPEIGQGEE-RKCSATLEAYRYLARSLYEA--QIDTVVLVSPHTPLLRDGVVI--LQDETLRGDFAQFGVP--KVKLLFSNNQLLAGTLAKE---------------------------LPGGVLT---------SGKLDHGALVPLYFLQEAGW-------DGKLVVMS---MPLENPEGYGEIIRDIL--KSYAEPIALVASGDLSHR-LKNDGPYGFHPS-GPQFDTKIFEGL--SREPSAIKKIPRDLAEEAGECG-WRSLRLALAVQQ--------------------------GLPRVLSYEGHFGVGYLAAELY--------------------------Q------------------------------------------------------------------------------------------SSPLPQWARQCLEAYLNKGTTQ---------GLT------------------------------------VPD--------VPLLQ-LRRPCFVTLH--KDGDLRGCIGTTAPFRENLAQEIEHNAIAAGREDPRFWPVEAEELPSLTISVDVLGEMEKI-SGMDELDPWRYGVVVRGR--GRTGLLLPRLEGINTAQEQVDIAKRKAGLG-PDEP---VE------MWRFEVVRYFE------------
YP_003826814.1 ------------------------------------------MSGIVFAGLSPHPPVAVPEIGRSRL-NEIEDTRTAMKELASKVKES--NPDLVITISPHGPVFSDAISI--LNLEELKGDFGQFGLP--EIELSYGLQEDVVEELVRVTKL------------EDSTGG-----RIEVARIDEQTARKFEIDPKLDHGALVPLYYLAEASLE------NLPLVPITMGMLPYEDLYEFGKIIQLIA--VKLDYDIAVIASGDLSHR-LTPDAPAGFNPQ-AEEFDQQLIKALE-KDRVEDIFELDQDLIEKAGECG-LRPIIIMLGALD-----------------------GLAVEPELLSYEGPFGVGYGVVSYK----------------------------I---NGE-------------DKSRKR-----LDDLL---------------------------DK----RQARLEKQ---------KAEESELVKLARKTIEEYAL--NRE---------VID-S------------P-------QE------------LPP---------EME--AKRGVFVSIK--KHGQLRGCIGTTAPTEDNVAEEIIRNALHAGFKDPRFEEIDINELEDLTYSVDVLEEPKPV-DTLDELDPQEYGVIVQKG--QQTGLLLPNLEGVETVEKQLEIAKRKAGLSPTEED---VE------LKRFKVTRYK-------------
YP_001111643.1 -------------------------------------------MTIVFCGIMPHPPIALPEVGGAES-DKIMATRKAMLELGYRIKES--GAETLVMISPHSTVFGDAIAI--NGLLEATGDMSRFGAP--QVALHYKYDKDLGSEIGWQSED-------------L---------GLPVVEVDKKMASKLGVNLELDHGFMVPLYYLAKAGL-------QLPLVPCSMGVFLPEKLYAFGVAVKNAA--EATQTKVAVVASGDLSHR-LTPDAPAGYDEK-GKEFDQAIVSLIK-AMDVPGLINLEEDLCERAGECG-LRPITMMLGALD-----------------------GLAVKSEVLSYEGPFGVGYMIATLT----------------------------P---LGS-------------DPKREI-----LLKLR-------------------------------EERKKKLALE---------RARESYLVQVARQSLESYLQGQWKD---------LASYD----------------------------------IPK----------EYS-GAAGTFVSFK--KGGNLRGCIGTTAPTRANIIQEVAYNAVSAGTQDPRFYPIRLDELDELTISVDVLMSPEPI-SGLDQLDVKRYGVIVRRG--SRSGLLLPDLEGVDTPQQQVDIAKQKAGIG-PDEE---VQ------LERFEVIRYR-------------
YP_004496069.1 -------------------------------------------MSVVFGGIMPHPPIALPEVGGAEA-DKVMDSRQAMLDLGQRIKQS--GAEILVLISPHAPVFGDGIAI--NISPQTRGNMGQFGAA--QVSFTCRYDPKLGTEIGWQAEE-------------L---------GIPVIDLDEQIARQTGINLQLDHGMMVPLYFLRQAGV-------ELPLVPCSMGIFSPEKLYSFGVAVQRAA--EALGSKVAVVASGDLSHR-LTPDAPAGFDPR-GKEFDQKIVALIK-SLDVTGLINLDEDLCERAGECG-LRPIIMMLGALD-----------------------GLAVKSEVLAYEGPFGVGYMVAALE----------------------------P---TGR-------------DQTRRL-----LASLQ---------------------------QE----RKQKLAQL---------RAKESYLVRVARQSLTSYLEGHWKD--------------------------P-------ASYD----------VPE----------EFA-RGAGAFVSLK--KNGHLRGCIGTTAPTRANVVQEVAYNAVSAGTEDPRFYPVRLDELDELTISVDVLMPPEPI-DGVDQLDVKKYGVIVRRG--ARSGLLLPDLEGIDTPEQQVAVAKQKAGIG-PDEP---VQ------LERFEVVRYH-------------
WP_008410911.1 -------------------------------------------MTVVFCGIMPHPPIAVPAVGGDES-AKIAVTRQAMRELGQRLKAS--GAATLVMISPHAAVFGDAIAI--NGLPETRGDLGRFGAP--QAAVNCRYNKELADEISWQAED-------------L---------GLPVAEIDQKIAKRLGVDLSLDHGFTVPLYYLRQAGV-------DLPLVPCSIGLFAPEKLYAFGVAVQRAA--RATDTKVAVIASGDLSHR-LTPDAPAGFDPV-GQQYDRAVQELIK-QPDVLGLLALSEDFCERAGQCG-HRSITMMLGALD-----------------------GLAVRSEVLSYEGPFGVGYLVAELV--------------------------P-----TGA-------------DAAREL-----LPQLQ-------------------------------ERRQKLLAEQ---------HSRESYPVQVARQSLASYLQGQWQD---------PAGYR----------------------------------VPP----------EFA-GRAGAFVSFK--KNGRLRGCIGTTAPTRPNVVQEVAYNAVSAGTQDPRFYPIRPDELDELTVSVDVLMPPEPV-DGLHQLDVKKYGVIVRAG--NKSGLLLPDLEGVDTPEQQVAIARQKAGIA-PDEE---IR------LERFAVIRYK-------------
YP_002459142.1 -------------------------------------------MPLVYSIFAPHPPILVPEIGRGEE-RKCPATLAAYRALAGNLAAA--RIDTVLLISPHAPLLREGVAL--FQDEILKGDFAQFGMP--QVKLAFANHQPLAGRLAKE---------------------------LPGGVLY---------SGRLDHGTLVPLYFLREAGW-------EGKLVVMS---MPLADPEGYGNIIRTVL--QDYSEPIALVASGDLSHR-LKEDGPYGLHPS-GPEFDRQIFEGL--SRDPSAIKEIPQDLTEEAGECG-WRSLRLALAVQQ--------------------------GMPKVFSYEGTFGVGYLVAELY--------------------------Q------------------------------------------------------------------------------------------SSSLPQWARQCLAAYLKTGTTQ---------GLT--------------P----------------------PD--------VPLLK-LRRPCFVTLH--KEGELRGCIGTTAPYRENLAQEIEHNALAAGKDDPRFWPVEAEELPALTITVDVLGEMEKI-SGLEELDPWRYGVVVRSR--GRTGLLLPRLEGVNTAQEQVTIAKHKAGLG-LNEP---VE------MWRFEVVRYFE------------
YP_517783.1 -------------------------------------------MPLVYSIFVPHPPILVPEIGRGEE-RKCPATLAAYRALAGNLAAA--RIDTVLLISPHAPLLREGVAL--FQDEILKGDFAQFGMP--QVKLAFANHQPLAGRLAKE---------------------------LPGGVLY---------SGRLDHGTLVPLYFLREAGW-------EGKLVVMS---MPLADPEGYGNIIRTVL--QDYSEPIALVASGDLSHR-LKEDGPYGLHPS-GPEFDRQIFEGL--SRDPSAIKEIPQDLTEEAGECG-WRSLRLALAVQQ--------------------------GMPKVFSYEGTFGVGYLVAELY--------------------------------------------------------------------------------------------------------------------QSSPLPQWARQCLAAYLKTGTTQ---------GLT--------------P-------PD------------VPL-----------LK-LRRPCFVTLH--KEGELRGCIGTTAPYRENLAQEIEHNALAAGKDDPRFWPVEAEELPALTITVDVLGEMEKI-SGLEELDPWRYGVVVRSR--GRTGLLLPRLEGVNTAQEQVTIAKHKAGLG-LNEP---VE------MWRFEVVRYFE------------
YP_004968682.1 -------------------------------------------MGLIYSVFVPHPPLFISKIGRGEE-YKCQASLDAYQEISRRLVQA--KVETVIVVSPHAPLSKTGITL--VSGGTMRGDFSQFGAP--QVSFAFSSDTEIIAQLKERLTG-----------------------AIPI-------------QAPIDHGAMIPLYFLQKEGW-------QGKLVLLG---MPLEQPEKYGKRLGQIL--DSLPGRYGLVASGDLSHR-LKEDGPYGFNSA-GPKFDEFIVKTLQ--RDTRKIADLPYELIEKAGECG-YRSLRLALAAKE--------------------------GAPEVLSYEGPFGVGYMVADLY--------------------------H------------------------------------------------------------------------------------------SSPLPQWARRCLKAYLEKKEPD---------RSQ------------------------------------AED---------GEFA-QHRGCFVTLK--KEGQLRGCIGTTEAWQENLALEIQHNAIAAGTQDPRFPPVQLEEADNLTITVDVLGELEKI-AGPEELDPWRYGVVVRRQ--GRSGLLLPHLEGVDTVAEQISIAKQKAGIY-SDDP---VE------LWRFEVTRHYE------------
WP_008863844.1 ----------------------------MKERPAIGSFKGVNEMPVLAAVAVPHPPLIIPEVGRGEE-KRIQHTINAYQQAMRFLARF--KPDTVVLTTPHTVMYADYFHI--SPGKSACGDLSRFNAP--QAKVEIPYDEDFVHQLESYCQE-------------H---------HMHAGTLG-------ERDPSLDHATVVPLLFLEDYLN-------DFELVRVGLSGLSIADHYRLGEAISAVA--DKTDKRVVMIASGDLSHK-LTAEGPYGFSPE-GPKFDKELMECFE-DADFLRMMTIKPEICESAAECG-HRSFVIMAGAFD-----------------------RRNVDAHVLSYEGPFGVGYGVATFE----------------------------G---EGS-------------DSDRDF-----LDKLE---------------------------AI----EDKEYHER---------LDKEDPYVKLARLSVETFVK--TGQ---------YAP-L------------P-------NN------------LPA---------DMMD-KRAGVFVSLH--EHGRLRGCIGTTEPTQANIALEIIANGVSACSRDPRFPPVQPEELKYLVYKVDVLEPAEKI-SSEDELDPKVYGVIVEKG--SRRGLLLPDLEGVDSVAQQVSIAKQKAGIA-ENES---VQ------LYRFKVVRHS-------------
WP_021867406.1 -------------------------------------------MPVLAAVAVPHPPLIIPEVGKGEE-KRIQHTINAYQQAMRFLARF--KPDTVVLTTPHTVMYADYFHI--SPGKSACGDLSRFNAP--QAKVEIPYDEDFVHQLESYCQE-------------H---------HIHAGTLG-------ERDPSLDHATVVPLLFLEDYLN-------DFELVRVGLSGLSIADHYRLGEAISAVA--DKTGKRVVMIASGDLSHK-LTAEGPYGFSSE-GPKFDKELMECFE-DADFLRMMTIKPEVCESAAECG-HRSFVIMAGAFD-----------------------RRKVDAHVLSYEGPFGVGYGVATFE----------------------------G---EDP-------------DPDRDF-----LDKLE---------------------------AI----EDKEYHER---------LDKEDPYVKLARLSVETFVK--TGQ---------YAP-L------------P-------NN------------LPA---------DMMD-KRAGVFVSLH--EHGRLRGCIGTTEPTQANIALEIIANGVSACSRDPRFPPVQPEELKYLVYKVDVLEPAEKI-SSEDELDPKVYGVIVEKG--SRRGLLLPDLEGVDSVAQQVSIAKQKAGIA-ENES---VQ------LYRFKVVRHS-------------
WP_008811267.1 ----------------------------MKERPAIGLFKGVKEMPVLAAVAVPHPPLIIPEVGKGEE-KRIQHTINAYQQAMRFLARF--KPDTVVLTTPHTVMYADYFHI--SPGKSACGDLSRFNAP--QAKVEIPYDEDFVHQLESYCQE-------------H---------HIHAGTLG-------ERDPSLDHATVVPLLFLEDYLN-------DFELVRVGLSGLSIADHYRLGEAISAVA--DKTDKRVVMIASGDLSHK-VTAEGPYGFSPE-GPKFDKELMECFE-DADFLRMMTIKPEICESAAECG-HRSFVIMAGAFD-----------------------RRNVDAHVLSYEGPFGVGYGVATFE----------------------------G---EGS-------------DPDRDF-----LDKLE---------------------------AI----EDKEYHER---------LDKEDPYVKLARLSVETFVK--TGQ---------YAP-L------------P-------NN------------LPA---------DMMD-KRAGVFVSLH--EHGRLRGCIGTTEPTQANIALEIIANGVSACSRDPRFPPVQPEELKYLVYKVDVLEPAEKI-SSEDELDPKVYGVIVEKG--SRRGLLLPDLEGVDSVAQQVSIAKQKAGIA-ENES---VQ------LYRFKVVRHS-------------
WP_007778869.1 -------------------------------------------MGLVYSIFVPHPPLLIPEVGRGEE-RKCQASADAYGEVARRIAQA--QVETVILVSPHAPLIKKGMTL--AVDNTLQGNFAQFRAP--QVNLSFESDPVVIAQFQNLSGI------------------------VTI-------------QGSIDHGAFVPLYFLQKAGW-------KGKVVLLG---MPLERPEDYGESLGQIL--EDLPGRYALVASGDLSHR-LKEDGPYGFDSA-GPEFDQFVVKTLQ--RDTKRISDLPADLVEKAGECG-YRSLRLALAAKE--------------------------GAPEVLSYEGPFGVGYLVADLY--------------------------------------------------------------------------------------------------------------------HSSPLPQWARRCLTTYLE--KGE--------------------------RGLLD-----------------LPA------MSASEFA-VRRGCFVTLK--QDGNLRGCIGTTEPWQDNLALEIRHNAIAAGTQDPRFRPVRAEELDSISFTVDVLGELEKI-SGPEELDPWRYGVVVRQR--GRSGLLLPHLEGVDTVAEQISIAKQKAGIFEGETE-----------LWRFEVKRHYE------------
WP_009614865.1 -------------------------------------------MGLVYTVFVPHPPILVPEIGKGEE-SKCQASLDAYQEISSRLVRA--EVETVIMVSPHAPLIKDGITL--STEEVVRGNFAKFGAG--QLGISFTCDTTVIAQFQKELLG-----------------------IVPI-------------QGPLDHGALVPLYFLQKAGW-------SGKVVLLG---MPLVRPEEYGLRIGQIV--DKLPGRYALVASGDLSHR-LKEDGPYGFDSA-GPEFDQAIVRALQ--GDTKKLTSLPVDLVEKAGECG-YRSLRLALAAKE--------------------------GAPEVLSYEGPFGVGYMVADLY--------------------------H------------------------------------------------------------------------------------------SSPLPLWARRCLSAYLN--NED---------LAQPR----------------------------------FPD--------SPEFA-VRRGCFVTLK--QNGQLRGCIGTTEPWQENLAIEIQHNALAAGTRDPRFRPVQAYEMDTLSITVDVLGELEKI-EGTDDLDPWRYGVVVRHG--RKTGLLLPHLEGIDTIVEQVSIAKQKAGIL-PEES---VE------LWRFEVKRHYE------------
YP_006620392.1 -------------------------------------------MSLVYTIFVPHPPLLVPEVGKGEE-RKCQASLDSYREISNRIAQA--GVETVILVSPHAPLVKDGMTL--VVDDNIQGSFAQFGAP--QVSLSFATDPLVREQFQNLSGV------------------------IPI-------------QGSIDHGAFVPLYFLQKAGW-------KGQVVLLG---MPLKQPEDYGLRIGQIL--EELPGRYALIASGDLSHR-LREDGPYGFASA-GPEFDQFIVKTLQ--RDTRKIADLPADLVEQAAECG-YRSLLLALAAKE--------------------------GAPEVLSYEGPFGVGYLVADLY--------------------------H------------------------------------------------------------------------------------------SSPLPQWARRCLGTYLEKGDQG---------VLD------------------------------------LPA------PLTSEFS-VRRGCFVTLK--QGGNLRGCIGTTEPWQENLALEIQHNAIAAGTQDPRFRPVRAEELDSLSFTVDVLGELEKI-DGPEELDPWRYGVVVRQR--GKSGLLLPHLEGVDTVAEQISIAQQKAGIYEGSVE-----------LWRFEVKRHYE------------
YP_004543928.1 -------------------------------------------MSVVFCGIMPHPPIALPEVGGEEA-DKVLATREAMLELGRRIKES--GAQSLVMISPHAPVFGDGIAI--NSLPETKGDLSRFGAA--GVSFSCSYDQKLGEEIGRQAED-------------L---------QIPVFELDEELARQTGVDLDLDHGFTVPLYYLRQAGV-------ELPLVPCSMGVFSPDRLYAFGVAVKQAA--KVAGTPVAVVASGDLSHR-LTRHAPAGYDER-GKEFDRKLVSLVG-AMDLAGLMNLDEDLCEGAGQCG-LRPILMMLGALE-----------------------GTAVKSEVLSYEGPFGVGYMVASLE----------------------------P---TGD-------------APEKQW-----LKQLR-------------------------------TQQRSKIESL---------QKQESYLVQVARESLTSYLQGQWKT---------SDRYP----------------------------------VPE----------AFS-EAAGAFVSLK--KDGHLRGCIGTTGPTRANVVEEVAYNAVSAGTRDPRFYPVRPDELDDLAISVDVLLPPEPI-QSVDQLDVKKYGVIVRRD--RRSGLLLPDLEGVDTPEQQVDIARQKAGIG-PHEK---IT------LERFGVVRYR-------------
WP_022785050.1 -------------------------------------------MSVIRGIMVPHPPMIVPAVGKGSE-KTIELTAGSYEKAADFIVAS--DPETIVISSPHATMYSDYFHI--SPGKHAAGSFAGFGAP--QEKYSIDYDEELVSVIAALAEE-------------E---------GFSAGVDG-------ECDPLLDHGVMVPLYFIKKAYEKAGKEM-NCRFVRVGLSGLSFPEHYRLGQMIAEAA--DKLERRVAFVASGDLSHK-LQENGPYGLAPE-GPVYDSKIMDVMG-RAGFGELLEFDGRLCDRAAECG-HRSFIIMAGALD-----------------------GMAVKQEKLSHEDVTGVGYGVCTYE----------------------------V---TAP-------------DASRKF-----LDAYK---------------------------EK----QAKKIEKL---------RSGEDYYLVLARTALEYYVL--TGI---------VLE-I------------P-------SD------------VPE---------EMLD-RKAGAFVSLH--KNGELRGCIGTTGPTRDSLADEIIHNAVSAGIHDPRFSPVRKSELLDLEYNVDVLSDPEPV-ASPDELDPKKYGVIVSKE--GRRGLLLPDLPGIDTVEEQLDIAKRKAGISPMEAG---VK------LERFTVERHGAE-----------
WP_016324035.1 -------------------------------------------MSILGAIIVPHPPLIIPAVGRGRE-REVQATIDAYQATAEQVAAW--KPEVLIITSPHQIMYADYFHI--SPGRGAAGDMSAFGAA--QTKLRVEYDAPLRREIIRRAEA-------------A---------GLRAGTLG-------ERDPSLDHGTFLPLYFLQEAGL-------DCPILRIGLSGFSPLDHYRLGQCIAQAV--DALGRRAVFVASGDLSHK-LRNDGPYGYTPE-GPEFDRQITEAMA-AGDFLRFLTMDPALCERAAECG-LRSFQIMAGALD-----------------------GQAVESKLLSYEGVTGVGYGVATFT----------------------------V---IGP-------------DEGRRF-----GEQCE---------------------------EL----ERARLAEK---------KASEAPWVKLARMSLETFVK--TGK---------RLQCL------------P-------EG------------LPA---------EMTG-QAAGTFVSLH--AHGQLRGCIGTTGPTTENVAWEIVQNAVSTCARDPRFPPVTVAELDNLEYSVDVLGQPEPI-VSPDQLDVKKYGVIVSCG--SRRGLLLPDLKGVDTVEQQIDIARQKGGIN-SREK---YT------LERFEVVRHI-------------
WP_023348376.1 -------------------------------------------MSILGAVIVPHPPLIIPAVGRGRE-QEVQTTIDAYRTAAKQAVAW--EPEVLIVTSPHQIMYTDYFHI--SPGRGATGDMSAFGAS--ETKMVVEYDAPLRDEIVRCGEA-------------A---------GLQVGTLG-------QRDPYLDHGTFVPLYFLREAGV-------DCPILRIGLSGFSPLDHYRLGQCIAQAV--ESLDRRAVFIASGDLSHK-LRDDGPYGFAPE-GPEFDQQITDAMA-SGDFLRFLTMDPVLCDRAAECG-LRSFQIMAGALD-----------------------GQAVETKLLSYEGVTGVGYGVATFA----------------------------V---TGP-------------DEDRWF-----GAQCA---------------------------EL----ERVRLAEK---------KAAEDPWVKLARLSLETFVK--TGE---------RLDQL------------P-------KG------------LPD---------EMTG-QAAGAFVSLH--ARGQLRGCIGTTGPTTESVAWEIVQNAVSACARDPRFPPVTISELDSLEYSVDVLGQPEPI-VSPAELDVKKYGVIVSCG--GRRGLLLPDLEGVDTVEQQIDIARQKGGIS-AREK---YT------LERFEVVRHT-------------
YP_005268322.1 -------------------------------------------MYLKGLGIACHPPVLIPEVGEGRE-NEAQKTIRGLRDLAMKVAEI--KPQVIVCITPHGNVFRDGVAV--VYENRLQGDLENFGHP--EIRMEKECDMGLLDELNIGFGK-------------N---------QCHTIFLNQKIADEYKIELNIDHGLLIPLYFIEKYYR-------SYKIVHITIGELSLIELYRMGKVIREAV--EANGKDAMILASADLSHC-LKDEGPYAFNPM-GPLFDENIVSGIK-DKNYYSILTIPHQVYEPAGQCG-LRPIIMGLGATD-----------------------GLATEAAVFSYEGPFGVGYMSAFID--------------------------------LQD-------------EKIPSL-----LDRYE-------------------------------KDKMLNYKER---------RLNESSYVALARATINTWVQ--RGRKLNFDYYQEQVE------------------------------------LPA-----DELEALLN-TQAGVFVSLH--KQGELRGCIGTTGPVTENLAQEIIRNAIEAATYDPRFMPVEEPELMDLEIKVDVLGIPEPV-TDVAELDAKKYGVIVEKD--LHRGLLLPDLEGVNTPAEQIAIAKQKAGILESETD---IV------LQRFQVIRYQ-------------
WP_018249321.1 ------------------------------------------MNGVVFAALSPHPPVLIPEIGTEEL-AYINKTKSSMQKVANQIKKI--DPDMIVTISPHGPVFSDAISI--LSSKELIGDFANFGRS--DIKLKYELEEKFTSKLAVAANS-------------Q---------DIVTARIDKATARKLEVKMELDHGVLVPMYYLEKAGI-------HKPLVPITIGMLSYEELYTFGKIIQLVA--ENLDYKVAIIASGDLSHR-LTSDAPGGFNPK-GEVFDNKLVKNLD-NMEFEKIFDLDKSLITQAGECG-LRPIMIMLGALD-----------------------RLDVDGGVLSYEGPFGVGYAVANYQ----------------------------I---TGK-------------TDEEGL-----LDKIN---------------------------KK----RKEKLLEV---------RENESEVVKLARQAVEEYIK--NRN---------IID-P------------P-------SK------------IDP---------ELA--DRAGVFVSIY--KNGNLRGCIGTTNPTQANISREIIKNSLSAAFEDPRFEPVNLNEIDELTYSVDILGEAEII-ENIESLNPNKYGVIVRKG--ERAGLLLPNLEGVDNVKKQVEIAKRKAGISKEDND---IE------LMRFTVTRYN-------------
YP_007314331.1 ------------------------------------------MSGIIFAGLAPHPPIAVPEVGGNDL-EKIEDTVTSMKQLAVDVKEA--DPDLIVTISPHGPVFSDAISI--LNQDPIEGDLSDFDTS--EVKLSYKLGEEFIEEIARACYN-------------Q---------DIQLARIDSRAAKKFDIDLKLDHGVMVPLYYLNQAGI-------DCPLVPINMGMLSDDDLYKFGKTIQLLA--QQSDYKVAVIASGDLSHR-LIPNAPAGYNPR-GQEFDESIVQYLD-DLAVEQIMNLDESLIEKAGECG-LRPITIMLGVLD-----------------------ALELSGGVLSYEGPFGVGYAVASYR----------------------------V---EGK-------------SNQPGF-----LEKLE---------------------------AR----KKNKLEQI---------RENESKLVKLARQAVEEYAY--KQE---------AIE-P------------P-------SE------------LDP---------KLA--DRAGVFVSIK--KDQNLRGCIGTTRPAEANLAKEIIRNAISAGFKDPRFDAIDPKELKQLTYTVDVLEEPEVV-DNIKELDPDQYGVIVKKG--NATGLLLPNLDGIDTAQKQVEVAKRKAGIQ-TTDD---VE------LMRFEVTRYK-------------
YP_006465114.1 -------------------------------------------MSLVYIAFVPHPPIVIPEIGGEEV-HKCQSTLEAYREIARRLAAA--DIETVVLVSPHAPLTNEGITL--FAEANVQGSFAQFGAG--GLNSSWSNDLSIVNELQQHLKN-----------------------MIPI-------------KGKIDHGALVPLYFLQEAGW-------RGKVVLMG---MPLKHPDEYGRQIGRIL--DQYQGRVALIASGDLSHR-LKKEGPYGFDPA-GPEFDQAIFRGLQ--RDVRKINDIPVRLIENAGECG-YRSLQLALAAKE--------------------------GAPQVLSYEGPFGVGYLVADLY--------------------------H------------------------------------------------------------------------------------------SSPLPRWARRCLQAHLKHEELK---------LAD------------------------------------FPQ--------EPEFF-QRGGCFVTLK--QNGQLRGCIGTTTPWQENLALEIKHNAVAAGTEDPRFWPVEIEELESLTITVDVLGDLEKI-SEPEELDPWRYGVVVRRG--GKSGLLLPHLEGVDTVSEQISIAKQKAGIS-PREE---AD------LWRFEVVRHYE------------
WP_016292582.1 ----------------------------MSIAGAFVAEAFVAEAFVAGAFMLPHPPLIVPDVGRGEE-KKIEDTVCAYREAAKRIGEI--KPETIVLISPHQTMYADYFHI--SPGKKAKGDLGQFRAG--GVKTEVWYDTEFVEKLCRLADI-------------R---------GLPAGTMG-------EREKKLDHGTMVPLYFVEQYWK-------EYRLVRIGLSGLPLIRHYELGQCIQRAA--EALDRKTVLIGSGDLSHR-LKEDGPYGYREE-GPAYDRRIMDVMG-RAAFGELLEFSEDFCEKAGECG-HRSFTMMAGALD-----------------------RTRVAAEVLSYEGPFGVGYGICCFA----------------------------P---CGG-------------DPGRNF-----GEQHE---------------------------EK----ERKEMRER---------RAKEDAYVGLARKTIEEYIR--SGK---------RIE-A------------P-------EG------------LPE---------EMYG-RKAGVFVSIK--EDGRLRGCIGTVCGVQSCVAEEIIENAVSASTRDPRFSPIEPEELDRLVISVDVLGDMERI-SSPEELDVKKYGVVVTKG--YKRGLLLPDLDGVNTVEEQIAIAKDKAGIGTGEE----VE------LERFEVIRHY-------------
YP_006921223.1 --------------------------------------------MFVFAGLSPHPPIIVPEVGGNEL-EKVKETVNAMRKWAEAVREA--RPDSFVFISPHGCFLRDAVGY--LGTEKIEGGFAGFGAP--QVSFQVAVDLSLAGAVAREAAG-------------E---------GVEVVSVDPADWYSYD-PGSLDHGITVPLYYLKRTGL-------DLPITAFGISLLPLRTLYRFGQALGRVL--EKSPQRIALIASGDLSHR-LLPGAPAGYNPR-GSEFDRIIKESLE-RMDVERILNLPEDLIEDAGECG-LRPIVMMLGALK-----------------------DYRVEPEIYSYEGPFGVGYLVAGFR----------------------------L---QGK----------Q--GESEAG-----KGE-------------------------------------ERVEGR---------PVERSPHVRLARESLEYYLR--TGK---------IMP-V------------P-------DP------------VPE---------GME--GKAGVFVSLK--KHGQLRGCIGTVEPCRENIAAEIIHNAVAAGVDDPRFWPVKLEELPEIDFSVDVLTPFEPV-KSEAELDPKRYGVIVKSR--GRTGLLLPDLEGVDTVAEQLSIARQKAGIP-PGEP---VQ------IFRFEVVRYR-------------
YP_003317432.1 --------------------------------------------MLKWACLMPHPPVLIPQVGMGRE-VDARRTLDGIEKLNLLLPKF--NKDVVVSMSPHFPYLPGRLVV--GAGERYFGDMSRFGAP--NVCGDYNGVPSLASELKEALGD-----------------------SVTVELES--------RTRVLDHSTFVPLLLLQRGGR------RPGGLIPANPVGLSRQCAYDLGRRLAEVL--DQMDGEFGLLCSGDLSHR-LSPGAPDGFSTF-GRTFDDLVVAALS-SGDPRELLALEEERIAEAGQCG-LNSVLVLIGASR--------------------------GPIRVLSYEGPFGVGYAVAVSR-------------------------------------------------------------------------------------------------------------------PQVHPYVEFVRFVLMDAVRG-------------ALPDV--------------------SA------------LSR---LAGGSREIWD-RRSGCFVSLY-DSKGDLRGCIGTVEPSSLSLAFEMAKNASAAALEDPRFMPVKLDELPDLKISVDVLSPLEE--ALVQDLDPKRFGVLVRSG--NKRGVLLPDLPGVNSVEEQLAIAKRKAGID-QDED---VQ------IFRFTVERYKEP-----------
YP_003677451.1 ------------------------------------------MGTLLSCYLMPHPPIIIPEVGRGEE-KKIQKTIDSLNTVSGSIKEK--KPDTIVVVTPHGYVFRDAVAV--TVFPGLEGDLGQFGAR--GVRFEFENDLELVEKIVEESRK-------------K---------DIPIAEINDELIKRYALSKKLDHGTMVPLYFVKKHYS-------NFKLVHISYGFLSFEQLYEFGTAIGDAI--RNSNKKVVFIASGDLSHK-LTPNSPNGYTPK-GEVFDKKLLDLLS-EMKVEEIIGMDKGLIEEAAECG-FRSVCVMLGALD-----------------------GYEVKAGVLSHEGPFGAGYGVVQFD--------------------------------VGE-------------YKGTSL-----VEKLY---------------------------RL----KRQRIEEI---------RQKEDHYVKLARESLEYYVK--NRK---------TMP-V------------P-------QG------------LPE---------EMYS-RRAGVFVSLH--KDGELRGCIGTVFPQQKNIAEEIIKNAISAGFEDPRFEPVEEYELKDIEYSVDVLTPPQPV-KSKQELNPKKYGVIVRKG--YRSGLLLPDLEGVDTVEEQISIALRKAGIS-PDED---YT------IEKFEVERHK-------------
YP_001664581.1 ------------------------------------------MGTLLSCYLMPHPPIIVPEVGRGEE-KKIQKTIDSLNTVSINIKEK--KPDTIVVVTPHGYVFRDAVAV--TVFPSLEGDLGQFGAR--DVRFNFENDLELVEKIVEESRK-------------K---------DIPIAEVNDELTKKYVLSKKLDHGTIVPLYFVTKHYS-------NFKLVHISYGFLSFEQLYEFGIAIGDAI--RNSNKKAVLIASGDLSHK-LTPNSPNGYTPK-GEVFDRKLLDLLS-EMKVEEIIGMDKGLIEEAAECG-FRSVCVMLGVLD-----------------------GYEVKAEVLSHEGPFGVGYGVVQFD--------------------------------VGE-------------YKGTSL-----IEKLY---------------------------RL----KRQRIEEI---------RQKEDPYVKLARESLEYYVK--NRK---------PML-V------------P-------QG------------LPE---------EMYS-RRAGVFVSLH--KDGELRGCIGTVFPQQKNIAEEIIRNAISAGFEDPRFEPVEEHELKDIEYSVDVLTPPQPV-KSKEELDPKKYGVIVRSG--YRSGLLLPDLEGVDTVEEQISIALRKAGIS-PDED---YT------IEKFEVERHK-------------
YP_001662700.1 ------------------------------------------MGVLLSCYLMPHPPIIVPEVGRGEE-KKIQKTIDSLNTVSSNIKEK--KPDTIIVVTPHGYVFRDAVAV--TVFPRLEGDLGQFGAR--GVRFEFENDLELVEKIVEESRK-------------R---------DIPIAEVDDELAKKYVLPKKLDHGTIVPLYFVTKHYS-------NFKLVHISYGFLSFEQLYEFGTAIGDAI--RNSNKKVVFIASGDLSHK-LTPNSPNGYTPK-GEVFDKKLLDLLS-EMKVEEIIGMDKGLIEEAAECG-FRSVCVMLGALD-----------------------GYEVKAEVLSHEGPFGVGYGVAQLA--------------------------------VGE-------------YKGTSL-----IEKLY---------------------------RL----KRQRIEEI---------RQKEDPYVKLARESLEYYVK--NRK---------PMP-V------------P-------QS------------LPE---------EMYS-RRAGVFVSLH--KDGELRGCIGTVFPQQKNIAEEIIKNAISAGFEDPRFEHVEEHELKDIEYSVDILMPLQPV-KSKEELDPKKYGVIVRSG--YRSGLLLPDLEGVDTVEEQISIALRKAGIR-PDED---YT------IEKFEVDRHK-------------
YP_003189900.1 -------------------------------------------MSLVYSAVCPHPPIVVPEVGGKEA-AQVKNTAEAMLEIGRRIKSS--GAEILIMISPHSPVFEDAIAI--HGNKTLHGNLGRFGAS--QVAFTLTCETGLVEQIIKTANE-------------N---------GILAVELNQQLAGKYKISLELDHGLMVPLYFLRQSGV-------ELPVVAIAVGLLPFEELYAFGIAVQRAV--QNYSKKAALLASGDMSHC-LKKGAPCGYDPK-GEEFDRAIVRLTA-AADVEGIIGMQPELLERAAECG-FRPLLMLLGALD-----------------------GYKIKSEVLSYEGPFGVGYMVASLA--------------------------------PQE------------ISLDRKF-----SHRWL-------------------------------EIREEQVALR---------RSNESYLVQLARNSLESNI---LGK---------SMDMD--------------------TG------------QAP---------PEFR-KKSGVFVCIK--KEGRLRGCIGTVFPQQKSIADEVVVNAVSAGLHDHRFPRVQPEELSDLVYSVDVLTEPEAI-SSIKQLDPAKYGVIVRSG--HKSGLLLPNLEGVDNVEQQVQIAREKAGIR-VDQD---VS------LERFEVIRYS-------------
YP_001319991.1 -------------------------------------------MSLQGFYLLPHPPIVVPEVGKGEE-ERIRDTGNSLHTVGKEIAEK--SPNVIILVTPHGTMFQDAIAL--ADADEIYGDLKSFGVP--NVSMRSPIHKGLTSRIFELAYH-------------K---------GISVVMATNSLLDQYHTSLFLDHGALVPLYFINQYYN-------KYQLVHITYAALSDIELYKLGIEINNAV--QELKEDAILIASGDLSHK-LKEEGPYGHHPS-GEKFDAAFLDHLQ-RGDVVGVLSMDEEMICHAGECG-RRSVAILLGALE-----------------------GKEFSGDLLSYEGTFGVGYGVMRFD----------------------------V---LSE-------------DA-PTL-----EKLEE--------------------------------LRSATYEKR---------KYESDPHVRLARESLTTYLD--CEE---------VLKEL------------P-------DY------------VTE---------EMTN-TKRGVFVSLK--MHGELRGCIGTVFPTTNNIAEEIIRNAIEAGLNDPRFYEVEEKELMDIVFSVDVLTEPEYV--SKEALSPKEYGVIVSSK--GKTGLLLPDLEGVDTVEEQLSIALEKAGIK-SSQM---YK------IQRFKVIRHKEN-----------
YP_003238239.1 -------------------------------------------MWVLGGGLVPHPPIMVPEVGGEEA-YRVRRTQEALKALGRRLSEK--GAEAAVLITPHGPVLWEAVPL--VLQPRLEGDLGRFGAP--EVSFSLTTDEELARALVEAAGV-------------L---------EVPVSLVR--------SGYRLDHGITAPLYWLEKGGF-------DLPVVLCSMAFLSWRRLYRFGVAVRRAA--ERCRRRVVVVASGDLSHR-LSPEAPYGYDPA-GPQFDARIREIVA-AADAKALLSLNPAWAERAGECG-LRPLIMLFGAFD-----------------------GYRLRTEILSYEGPFGVGYLVAYLE--------------------------------PGE------------EAPERCL-------------------------------------------AEELAGKP---------RRQESYLVQVARRAIEAYLN--RGE---------RLEV---------------------KD------------IPP---------EFA--RRAGVFVSLK--KEGMLRGCIGTVGPTQPNIVEEVIENAISAATRDPRFEPVDPQEIEDLTISVDVLEEPEPV-ESLAELDPKEYGVIVVSG--SRRGLLLPDIEGVDTPEQQLAIARRKAGIG-PHEP---VE------IYRFRVTRYH-------------
YP_004266985.1 -------------------------------------------MSLVYVGFVPHPPLIVAEIGKGEE-RACQATIESYQKIAETLVDL--KVESVVLVSPHAPLSRQGLSY--LEGETVKGDFGSFGAG--NVKLEFEVDGMLLASAQEGISS-----------------------LQPV-------------KAELDHAALVPLYFLKKAGW-------QGKVIVFG---MPLRQAEELGRLAGEIF--SGSETRCAILASGDLSHR-LKEDGPYGFHPD-GPKFDSIIVKGIQ--KDTAIIRGIPQDMLEAAGQCG-YHSLLFALGARE--------------------------GSPKVLSYEGPFGVGYLTAEIY--------------------------R------------------------------------------------------------------------------------------SAPIAGYARECLEHHLHAQAFD---------KLH------------------------------------IPG--------DPLLK-EKKACFVTLK--KDGELRGCIGTVQPARENLAAEIRHNAIAAGTQDPRFWPVQPDELKLLRISVDVLSDPQKI-TGSEELDPQLYGVIIRCG--GKVGLLLPRLEGIETVEEQIRIVRQKAGIW-PEEE---VE------LWRFEVERFHE------------
YP_004515693.1 -------------------------------------------MPVVYGGICPHPPIMVPEVGGAEA-DRVISTRQAMLELGRRVKES--GADTLVVISPHGPVFRDGIAI--LAAQEVRGDLGRFGAR--RVSFKVENDPALVREIAARAGE-------------P---------GITVLQVDEKTARRYGLDLELDHGTMVPLYFLRAAGV-------NLPLVPVAMGLLPYRQLYAFGMAVAGAA--EKLGKKVAVLASGDLSHR-LTPDAPAGYDPR-GREFDREIARLVA-AADIEGILNLDAGLVERAGECG-LRPIIMAFGAFD-----------------------GLAVEAEVLSYEGPFGVGYMVASLA--------------------------------PGE------------PDPRRRI-----WEKLS-------------------------------AAEQKAREER---------LRNESFLVRVARRSLENYFAGRSRL---------YDE----------------------TG------------IPP----------EFA-RRAGAFVSLH--KHGQLRGCIGTVTPQYKHIVEEVAMNAISAAVRDPRFYPVTEDELPDLEISVDVLQEPEPV-ESMAGLDPKKYGVIVQAG--GRQGLLLPDLEGIDTAEQQVAIARRKAGIG-PHEP---VK------LMRFEVKRYH-------------
WP_022588498.1 ------------------------------------------MGELVGCYLMPHPPIIVHEVGRGEE-RKIQKTIDSLENISQEIKQK--RPDTVIVITPHGYVFKDAVSI--TTLPFLEGDLSQFGAR--EVKFKFENDLDLAREIVEETKK-------------R---------NIPIAEVSEELIKKYVLPKKLDHGTIVPLYFVTKHYP-------DFKLIHMSYGFLPFEKLYEFGVAIKDAI--NKSDRRVVFIASGDLSHK-LTPNSPNGYTPK-GEVFDKTLLQLLS-EMKVEEVIRMDKDLIEEAAECG-FRSVCVMLGVLD-----------------------GYEVNAKVLSHEGPFGVGYGVAKFD--------------------------------VTG-------------YKGTSL-----LERFS---------------------------A------------------------EEDPYVKLAKESLEYYVK--YRR---------PMP-V------------P-------EG------------LPE---------EMYR-RKAGVFVTLQ--KKGELRGCIGTVVPQKKNVAEEIIRNAISAGFEDPRFPPVREEELPEIEYSVDVLMPPQPV-KSKDELDPKRYGVIVRKG--FRAGLLLPDIEGVDTVEEQLSIALRKAGIR-PDED---YT------IEKFEVERHEQRVF---------
NP_623531.1 ----------------------------------------------MGCYLMPHPPIIVHEVGRGEE-RKIQKTIDSLENISQEIKQK--RPDTVIVITPHGYVFKDAVSI--TTLPSLEGDLSQFGAR--EVKFKFENDLDLAREIMEETKK-------------R---------NIPIAEVSEELIKKYVLPKKLDHGTIVPLYFVTKHYP-------DFKLIHMSYGFLPFEKLYEFGVAIKDAI--NKSDRRVVFIASGDLSHK-LTPNSPNGYTPK-GEVFDKTLLQLLS-EMKVEEVIRMDKDLIEEAAECG-FRSVCVMLGVLD-----------------------GYEVNAKVLSHEGPFGVGYGVAKFD----------------------------V---TGY--------------KSTSL-----LERFS--------------------------------------------------TIEEDPYVKLAKESLEYYVK--YRR---------PMP-V------------P-------EG------------LPE---------EMYR-RKAGVFVTLH--KKGELRGCIGTVVPQKKNVAEEIIRNAISAGFEDPRFPPVREEELPEIEYSVDVLMPTQPV-KSKDELDPKRYGVIVRKG--FRAGLLLPDIEGVDTVEEQLSIALRKAGIR-PDED---YT------IEKFEVERHEQRVF---------
WP_009609940.1 ------------------------------------------MGELVGCYLMPHPPIIVHEVGRGEE-RKIQKTIDSLENISQEIKQK--RPDTVIVITPHGYVFKDAVSI--TTLPSLEGDLSQFGAR--EVKFKFENDLDLAREIMEETKK-------------R---------NIPIAEVSEELIKKYVLPKKLDHGTIVPLYFVTKHYP-------DFKLIHMSYGFLPFEKLYEFGVAIKDAI--NKSDRRVVFIASGDLSHK-LTPNSPNGYTPK-GEVFDKTLLQLLS-EMKVEEVIRMDKDLIEEAAECG-FRSVCVMLGVLD-----------------------GYEVNAKVLSHEGPFGVGYGVAKFD--------------------------------VTG-------------YKSTSL-----LERFS--------------------------------------------------TIEEDPYVKLAKESLEYYVK--YRR---------PMP-V------------P-------EG------------LPE---------EMYR-RKAGVFVTLH--KKGELRGCIGTVVPQKKNVAEEIIRNAISAGFEDPRFPPVREEELPEIEYSVDVLMPTQPV-KSKDELDPKRYGVIVRKG--FRAGLLLPDIEGVDTVEEQLSIALRKAGIR-PDED---YT------IEKFEVERHEQRVF---------
YP_003477565.1 ------------------------------------------MGTLLSCYLMPHPPIIVPEVGRGEE-KKIQKTIDSLNTVSINIKEK--KPDTIIVVTPHGYVFRDAVAV--TVFPSLEGDLGQFGAR--DVRFNFENDLELVEKIVEESRK-------------K---------DIPIAEVNDELTKKYVLSKKLDHGTIVPLYFVTKHYS-------NFKLVHISYGFLSFEQLYEFGTAIGDAI--KNSNKKAVFIASGDLSHK-LTPNSPNGYTPK-GEIFDKKLLDLLS-EMKVEEIIGMDKGLIEEAAECG-FRSVCVMLGALD-----------------------GYEVKAGVLSHEGPFGVGYGVAQFE--------------------------------VDQ-------------YKETSL-----LEKLY---------------------------NL----KRQRIEEI---------RQKEDHYVKLARESLEYYVK--YRK---------PMP-V------------P-------KG------------LSE---------EMYT-KRAGVFVSLH--KDGELRGCIGTVVPQRKNIAEEIIKNAISAGFEDPRFEPVEEHELKDIEYSVDVLTPPQPV-KSKEELDPKKYGVIVRSD--YRSGLLLPDLEGVDTVEEQISIALRKAGIS-PDED---YT------IEKFEVERHK-------------
WP_019907914.1 ------------------------------------------MGTLLSCYLMPHPPIIVPEVGRGEE-KKIQKTIDSLNTVSINIKEK--KPDTIIVVTPHGYVFRDAVAV--TVFSSLEGDLGQFGAR--GVRFEFENDLELVEKIVEESRK-------------K---------DIPIAEINDELIKRYALSKKLDHGTMVPLYFVTKHYA-------TFKLVHISYGFLPFEQLYEFGIAINKAI--MESNKKVVFIASGDLSHK-LTPNSPNGYTPK-GEIFDNKLLNLLS-EMRVEEIIGMDKGLIEEAAECG-FRSVCVMLGALD-----------------------GYEVKAEVLSHEGPFGVGYGVAQFE----------------------------VDQYKGT-----------------SF-----LEKLY---------------------------RL----KRQRIEEI---------RQKEDPYVKLARESLEYYVK--NKK---------LMP-V------------P-------QG------------LPE---------EMYS-RRAGVFVSLH--KDGELRGCIGTVVPQRKNIAEEIIKNAISAGFEDPRFEPVEEYELKDIEYSVDVLTPPQPV-KSKQELNPKKYGVIVRKG--YRSGLLLPDLEGVDTVEEQISIALRKAGIS-PDED---YT------IEKFEVERHK-------------
YP_004820595.1 ------------------------------------------MGTLLSCYLMPHPPIIVPEVGRGEE-KKIQKTIDSLNTVSINIKEK--RPDTIIVVTPHGYVFRDAVAV--TVFSSLEGDLGQFGAR--GVRFEFENDLELVEKIVEESRK-------------K---------DIPIAEINDELIKRYALSKKLDHGTMVPLYFVTKHYA-------TFKLVHISYGFLPFEQLYEFGIAINKAI--MESNKKVVFIASGDLSHK-LTPNSPNGYTPK-GEIFDNKLLNLLS-EMRVEEIIGMDKGLIEEAAECG-FRSVCVMLGALD-----------------------GYEVKAEVLSHEGPFGVGYGVAQFE--------------------------------VDQ-------------YKGTSF-----LEKLY---------------------------RL----KRQRIEEI---------RQKEDPYVKLARESLEYYVK--NKK---------LMP-V------------P-------QG------------LPE---------EMYS-RRAGVFVSLH--KDGELRGCIGTVVPQRKNIAEEIIKNAISAGFEDPRFEPVEEYELKDIEYSVDVLTPPQPV-KSKQELNPKKYGVIVRKG--YRSGLLLPDLEGVDTVEEQISIALRKAGIS-PDED---YT------IEKFEVERHK-------------
WP_003869411.1 ------------------------------------------MGVLLSCYLMPHPPIIVPEVGRGEE-KKIQKTIDSLNTVSINIKEK--KPDTIIIVTPHGYVFRDAVAV--TVFPRLEGDLGQFGAR--DVRFEFENDLELVEKIVEESRK-------------K---------DIPIAEINDELIKRNALSKKLDHGTMVPLYFVTKHYA-------TFKLVHISYGFLPFEQLYEFGIAINKAI--MESNKKVVFIASGDLSHK-LTPNSPNGYTPK-GEIFDNKLLNLLS-EMRVEEIIGMDKGLIEEAAECG-FRSVCVMLGALD-----------------------GYEVKAEVLSHEGPFGVGYGVAQFE--------------------------------VDQ-------------YKGTSL-----LEKLY---------------------------RL----KRQRIEEI---------RQKEDPYVKLARESLEYYVK--NKK---------LMP-V------------P-------QG------------LPE---------EMYS-RKAGVFVSLH--KDGELRGCIGTVVPQRKNIAEEIIKNAISAGFEDPRFEPVEEYELKDIEYSVDVLTPPQPV-KSKQELNPKKYGVIVRKG--YRSGLLLPDLEGVDSVEEQISIALRKAGIS-PDED---YT------IEKFEVERHK-------------
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E. CapA/PgsAA fusion family alignment

Table 1-defined conserved VRs features marked above secondary structure predictions

TxxG
|signal peptide------>| |PCAD domain------------------------------------------------> | calcineurin (CapA/PgsAA family) domain ------>
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WP_006200437.1 --------------------------MSMRLLAIAALLLTAVGAARAQ-------------------PVPCPPDET----NFPSFYD-----DATLFR----DAIAKAADVEPSNQ--RLTGITVPHHLLAADLVALGFHAASGFR--YKRIVILSPDHF-HKTRKL-FATTTRGF---DTMLG-P----VAID-SEATQRLEAN-GDMVEESCLFAKEHGVMAMLPFLRHYFPEAKIVPVA-MSVK--ARRADWDKLAEALKTIV-------DDNTLIVESTDFSHYLPQHDARRFDQQTLNVLAAGSLD-------GIAALRQ--------PDH----ADSVGALYVQTKLQRALFGAAPLVVANENSQETT--TD----YVDRTTSYIVALFGTFG----PGFNNPARTRDRIYYFAGDVNFGRAMKKVLLRDGIADRIVD-NVLALTGSRPLIVNLEGVM-LPNVPEAIDDMTLA-MPADLAVSMLKRLHVAGVSLANNHAYDLGPSGYAETVR-----ALTAAGIPHFGQGE-----ALALADLDLIGLTDIDTNGSKNIDLLTPALLDRLVSTNASR----PLVAFVHWGREYKTEPSAR--EELLADQMRLRGVSAIVGGHPHVSSEAIVPLAGGDV---AEVYSLGNFL--------FDQK--AERSSGSML-------ELRVFGQGTIFP------------------RLIPLPNYFEMGRK-----------------------------------
WP_019861244.1 --------------------------MIARLLTVIMFALVLGGTAQAA-------------------PIACPPGTE----NFPTFHD-----DATLFK----DAIASVAAVRPSNQ--RLTGITVPHHLLAADLVALGFHAASGFR--YKRIVILSPDHF-HKTHKL-YATTARGF---DTVLG-P----VAAD-TDAVRLLEAH-GDMVEESCLFDKEHGVRAMLPFLHHYFPEAKIVPVA-MSVK--AKRGDWDRLAEALKPLV-------DQDTLIVESTDFSHYLPQHDSRRFDQQTLNMLAAGSLD-------GIAALRQ--------PDH----ADSVGALYIQTRLQRELFGAQPLVVANENSQEHT--SD----YVERTTSYVVALFGAFG----PGFNNPARPKDRIYYLAGDVNFGRAMKKILVRDGVADKIVD-SILSLTGARPLIVNLEGVI-LPNVPEAIDDMTLA-MPEDLAVGMLKRLHVAGVSLANNHAYDLGPSGYAETLR-----ALDEAGIPHFGQGE-----TLALADVDLVGLTDIDTNSSKNTDLLTSALLDRLLHENAQR----PVVAFVHWSREYKTEPSAR--EEMLADGMRLRGVSAIVGGHPHVSSEAIVPVAGGDV---AEVYSLGNFL--------FDQS--AQRSSGSML-------ELRVFSQGTIFA------------------RLIPLPNYFEMGRK-----------------------------------
WP_023779235.1 ----------------------------MRPIFVIVLLALLPLPAFAA-------------------PVVCPPGAE----NFPPFYD-----DATLFK----NAIANVANVQPSNQ--RLTGITVPHHLLAADLVALGFRAASGFR--YKRIVILSPDHF-HKTHKL-NATSVRGF---DTVLG-S----VAAD-ADAVRRLEAN-SDMVEESCLFDKEHGVRAMLPFLHHYFPEASIVPIA-MSVK--AKRGDWDRLAEALKAIV-------DQDTLIVESTDFSHYLPQHDSRRFDQQSLNMLAAGSLD-------GIAALRQ--------PDH----ADSVGALYIQTRLQRELFGAQPLVIANENSQEHT--SD----YVERTTSYVVALFGAFG----PGFNNPARPKDRIYYLAGDVNFGRAMKKILVRDGIADRVVD-SVLSLTGSRPLIVNLEGVI-LPNVPEAIDDMTLA-MPGGLALDMLKRLNVAAVSLANNHAYDLGPSGYAETLR-----ALDEAGIPHVGQGE-----TLALADLDLVGLTDIDTNGSKNTDLLTPALLDRLLHENAKR----PVVAFVHWGREYKTEPSPR--EDMLADEMRLRGVSAIVGGHPHVSSEAIVPLAGGDV---AEVYSLGNFL--------FDQS--AERSSGSML-------ELRVFAQGTIFT------------------RLIPLPNYFEMGRK-----------------------------------
WP_023764010.1 ----------------------------MRPIFVIVLLALLPLPAFAA-------------------PVVCPPGAE----NFPPFYD-----DATLFK----NAIANVANVQPSNQ--RLTGITVPHHLLAADLVALGFRAASGFR--YKRIVILSPDHF-HKTHKL-YATSVRGF---DTVLG-S----VAAD-AEAVRRLEAN-SDMVEESCLFDKEHGVQAMLPFLHHYFPEASIVPIA-MSVK--AKRGDWDRLAEALKAIV-------DQDTLIVESTDFSHYLPQHDSRRFDQQSLNMLAAGSLD-------GIAALRQ--------PDH----ADSVGALYIQTRLQRELFGAQPLVIANENSQEHT--SD----YVERTTSYVVALFGAFG----PGFNNPARPKDRIYYLAGDVNFGRAMKKILVRDGIADRVVD-SVLSLTGSRPLIVNLEGVI-LPNVPEAIDDMTLA-MPGGLALDMMKRLNVAAVSLANNHAYDLGPSGYAETLR-----ALDEAGIPHVGQGE-----TLALADLDLVGLTDIDTNGSKNTDLLTPALLDRLLHENAKR----PVVAFVHWGREYKTEPSPR--EDMLADEMRLRGVSAIVGGHPHVSSEAIVPLAGGDV---AEVYSLGNFL--------FDQS--AQRSSGSML-------ELRVFAQGTIFT------------------RLIPLPNYFEMGRK-----------------------------------
YP_004610323.1 ----------------------------MRPIFLIVLLTLLPLPTFAA-------------------PVVCPPGTE----KFPPFYD-----DATLFK----NAVANVANVQPSNQ--RLTGITVPHHLLAADLVALGFRAASGFR--YKRIVILSPDHF-HKTHKL-YATSVRGF---DTVLG-S----VAAD-ADAVRRLEAN-SDMVEESCLFDKEHGVRAMLPFLHHYFPEASIVPIA-MSVK--AKRGDWDRLAEALKAIV-------DQDTLIVESTDFSHYLPQHDSRRFDQQSLNMLAADSLD-------GIAALRQ--------PDH----ADSVGALYIQTRLQRELFGAQPLVIANENSQEHT--PD----YVERTTSYVVALFGAFG----PGFNNPARPKDRIYYLAGDVNFGRAMKKILVRDGIAARIVD-SILSLTGSRPLIVNLEGVI-LPNVPEAIDDMTLA-MPEGLAVDMLKRLNVAGVSLANNHAYDLGPSGYAETLR-----ALDEAGIPHVGQGE-----TLALADLDLVGLTDIDTNGSKNTDLLTPALLDRLLHENAKR----PVVAFVHWGREYKTEPSPR--EDMLADEMRLRGVSAIVGGHPHVSSEAIVPLAGGDV---AEVYSLGNFL--------FDQS--AERSSGSML-------ELRVFAQGTIFT------------------RLIPLPNYFEMGRK-----------------------------------
WP_023760783.1 --------------MSGRTEGGACAPASILLIFAITLLPLPGFAA----------------------PVVCPPGTD----NFPVFYD-----DASLFK----DAIANVADVEPSNQ--RLTGITVPHHLLAADLVALGFRAASGFR--YKRIIILSPDHF-HKTHKL-YATTLRGF---DTVLG-P----VAAD-TDAVRRLETN-GDMVKESCLFDKEHGVRAMLPFLRHYFPEAKIVPVA-MSVK--ARRGDWDRLAEALKPIV-------DQDTLIVESTDFSHYLPQHDALRFDQQSLNLLAAGSLD-------GLSALRQ--------PDH----ADSVGALYIQTRLQRELFGAQPLVVANENSQEHT--SN----YVERTTSYVVALFGAFG----PGFNNPTRPKDRIYYLAGDVNFGRAMKKILVRDGVADRIVG-NVLALTGSRPLIINLEGVI-LPNVPEAIDDMTLA-MPEGLAVDMLKKLHVAGVGLANNHAYDLGPSGYAETLR-----ALDEAGIPHFGQGE-----MLALADLDLVGLTDIDTNGSKNTDLLIPALLDRLLHEDAER----PVVAFVHWGREYKTAPSKR--EDILADQMRLRGASVIVGGHPHVSSDAIVPLAGGDV---AEVYSLGNFL--------FDQR--AERSSGSML-------ELRVFAQGTIFT------------------RLIPLPNYFEMGRK-----------------------------------
WP_023686601.1 -----------------------------MLIFAVTLLTLSPLQASAA-------------------PITCPPGDT----NFPSFYS-----DPTLFT----DAIAAVARIEPSNQ--RLTGITVPHHLLVADLVALGFHAASGFR--YKRIVILSPDHF-HETQKL-FATTTRGF---DTVLG-P----VPAD-TAALRLLQAN-SDMVQDSCLFAKEHGVQAMLPFLHHYFPEATIVPVA-MSVK--AKRADWDRLAQALKAIV-------DKDTLIVESTDFSHYLPQHEARRFDQQTLNMLAAGSLD-------GIAALRQ--------PDH----ADSVGALYIQTRLQRELFGAAPLVVANENSQAHS--SD----YVERTTSYVVALFGAFG----PGFNNPARPDDKLYYFAGDVNFGRAMKKILVRDGVAEKIVE-SVLALTRSRPLIVNLEGVI-LPNVPEAIDDMTLA-MPTDLAIGMLKKLHVAAVSLANNHAYDLGPSGYAETLA-----ALDAAGIAHFGQGE-----TLALADLDLVGLTDIDTNGSRNTDLLTPALLDRLLHDNAER----PVIAFVHWGREYKTEPSPR--EEMLADQMRLRGVTAIVGGHPHVSSEAILPLGGGDV---AEIYSLGNFL--------FDQK--AERSSGSML-------ELRVFSQGTIFA------------------RLIPLPNYFEMGSK-----------------------------------
WP_023698182.1 --------------MSGRTEGGAWAQTIL-LIFAVTLLTLSPLQASAA-------------------PITCPPGDT----NFPSFYS-----DPTLFT----DAIAAVARIEPSNQ--RLTGITVPHHLLVADLVALGFHAASGFR--YKRIVILSPDHF-HETQKL-FATTTRGF---DTVLG-P----VPAD-TAALRLLQAN-SDMVQDSCLFAKEHGVQAMLPFLHHYFPEATIVPVA-MSVK--AKRADWDRLAQALKAIV-------DKDTLIVESTDFSHYLPQHEARRFDQQTLNMLAAGSLD-------GIAALRQ--------PDH----ADSVGALYIQTRLQRELFGAAPLVVANENSQAHS--SD----YVERTTSYVVALFGAFG----PGFNNPARPDDKLYYFAGDVNFGRAMKKILVRDGVAEKIVE-SVLALTRSRPLIVNLEGVI-LPNVPEAIDDMTLA-MPADLAIDMLKKLHVAAVSLANNHAYDLGPSGYAETLA-----ALDAAGIAHFGQGE-----TLALADLDLVGLTDIDTNGSRNTDLLTPALLDRLLHDNAER----PVIAFVHWGREYKTEPSPR--EEMLADQMRLRGVTAIVGGHPHVSSEAILPLGGGDV---AEIYSLGNFL--------FDQK--AERSSGSML-------ELRVFSQGTIFA------------------RLIPLPNFFEMGSK-----------------------------------
WP_023740815.1 -------------------------------MFATSLLILSALQASAA-------------------PITCPPRDT----NFPSFYS-----DPTLFT----DAIAAVAKIEPSNQ--RLTGITVPHHLLVADLIALGFHAASGFR--YKRIVILSPDHF-HETQKL-FATTTRGF---DTVLG-P----VPAD-TAALRLLQAN-SDMVQDSCLFAKEHGVQAMLPFLHHYFPEATIVPVA-MSVK--AKRADWDRLAQALKAIV-------DKDTLIVESTDFSHYLPQHEARRFDQQTLNMLAAGSLD-------GIAALRQ--------PDH----ADSVGALYIQTRLQRELFGAAPLVVANENSQAHS--GD----YVERTTSYVVALFGAFG----PGFNNPARPDDKLYYFAGDVNFGRAMKKILVRDGVAEKIVE-SVLALTRSRPLIVNLEGVI-LPNVPEAIDDMTLA-MPTDLAIGMLKKLHVAAVSLANNHAYDLGPSGYAETLA-----ALDAAGIAHFGQGE-----TLALADLDLVGLTDIDTNGSRNTDLLTPALLDRLLHDNAER----PVIAFVHWGREYKTEPSPR--EEMLADQMRLRGVTAIVGGHPHVSSEAILPLGGGDV---AEIYSLGNFL--------FDQK--AERSSGSML-------ELRVFSQGTIFA------------------RLIPLPNYFEMGSK-----------------------------------
WP_023754244.1 --------------MSGRTAGGAWARTSI-LIFATALLILSVLQASAA-------------------PITCPPGDT----NFPSFYS-----DPTLFT----DAIAAVARIEPSNQ--RLTGITVPHHLLVADLVALGFHAASGFR--YKRIVILSPDHF-HKTQKL-FATTTRGF---DTVLG-P----VMAD-TAALRLIQAN-SEMVEDSCLFAKEHGVQAMLPFLHHYFPEATIVPVA-MSVK--AKRGDWDRLAQALKAIV-------DKDTLIVESTDFSHYLPQHEARRFDQQTLNMLAAGSLD-------GITALRQ--------PDH----ADSVGALYIQTRLQRELFGAAPLVVANENSQAHS--SD----YVERTTSYVVALFGAFG----PGINNPARPDDKLYYFAGDVNFGRAMKKILVRDGVAEKIVE-SVLALTRSRPLIVNLEGVI-LPNVPEAIDDMTLA-MPADLAIDMLKKLHVAAVSLANNHAYDLGPSGYAETLA-----ALDAAGIAHFGQGE-----TLALADLDLVGLTDIDTNGSRNTDLLTPALLDRLLHDNAER----PVIAFVHWGREYKTEPSPH--EEMLADQMRLRGVTAIVGGHPHVSSEAILPLGGGDV---AEIYSLGNFL--------FDQK--AERSSGSML-------ELRVFSQGTIFA------------------RLIPLPNFFEMGSK-----------------------------------
WP_023751424.1 --------------MSGRTAGGAWARTSI-LIFATALLILSVLQASAA-------------------PITCPPGDT----NFPSFYS-----DPTLFT----DAIAAVARIEPSNQ--RLTGITVPHHLLVADLVALGFHAASGFR--YKRIVILSPDHF-HKTQKL-FATTTRGF---DTVLG-P----VLAD-TAALRLIQAN-SEMVEDSCLFAKEHGVQAMLPFLHHYFPEATIVPVA-MSVK--AKRGDWDRLAQALKAIV-------DKDTLIVESTDFSHYLPQHEARRFDQQTLNMLAAGSLD-------GITALRQ--------PDH----ADSVGALYIQTRLQRELFGAAPLVVANENSQAHS--SD----YVERTTSYVVALFGAFG----PGINNPARPDDKLYYFAGDVNFGRAMKKILVRDGVAEKIVE-SVLALTRSRPLIVNLEGVI-LPNVPEAIDDMTLA-MPADLAIDMLKKLHVAAVSLANNHAYDLGPSGYAETLA-----ALDAAGIAHFGQGE-----TLALADLDLVGLTDIDTNGSRNTDLLTPALLDRLLHDNAER----PVIAFVHWGREYKTEPSPH--EEMLADQMRLRGVTAIVGGHPHVSSEAILPLGGGDV---AEIYSLGNFL--------FDQK--AERSSGSML-------ELRVFSQGTIFA------------------RLIPLPNFFEMGSK-----------------------------------
WP_023826326.1 --------------MSGRTAGGAWARTSI-LIFATALLILSVLQASAA-------------------PITCPPGDT----NFPSFYS-----DPTLFT----DAIAAVARIEPSNQ--RLTGITVPHHLLVADLVALGFHAASGFR--YKRIVILSPDHF-HKTQKL-FATTTRGF---DTVLG-P----VLAD-TAALRLIQAN-SEMVEDSCLFAKEHGVQAMLPFLHHYFPEATIVPVA-MSVK--AKRGDWDRLAQALKAIV-------DKDTLIVESTDFSHYLPQHEARRFDQQTLNMLAAGSLD-------GIAALRQ--------PDH----ADSVGALYIQTRLQRELFGAAPLVVANENSQAHS--SD----YVERTTSYVVALFGTFG----PGFNNPARPDDKLYYFAGDVNFGRAMKKILVRDGVAEKIVE-SVLALTRSRPLIVNLEGVI-LPNVPEAIDDMTLA-MPADLAIDMLKKLHVAAVSLANNHAYDLGPSGYAETLA-----ALDAAGIAHFGQGE-----TLALADLDLVGLTDIDTNGSRNTDLLTPALLDRLLHDNAER----PVIAFVHWGREYKTEPSPR--EEMLADQMRLRGVTAIVGGHPHVSSEAILPLGGGDV---AEIYSLGNFL--------FDQK--AERSSGSML-------ELRVFSQDTIFA------------------RLIPLPNFFEMGSK-----------------------------------
WP_023714128.1 -----------------------------MLIFAIALLILSVLQASAA-------------------PITCPPGDT----NFPSFYS-----DPTLFT----DAIAAVARIEPSNQ--RLTGITVPHHLLVADLVALGFHAASGFR--YKRIVILSPDHF-HKTQKL-FATTTRGF---DTVLG-P----VLAD-TAALRLIQAN-SDMVEDSCLFAKEHGVQAMLPFLHHYFPEATIVPVA-MSVK--AKRGDWDRLAQALKAIV-------DKDTLIVESTDFSHYLPQHEARRFDQQTLNMLAAGSLD-------GIAALRQ--------PDH----ADSVGALYIQTRLQRELFGAAPLVVANENSQAHS--SD----YVERTTSYVVALFGAFG----PGFNNPARPDDKLYYFAGDVNFGRAMKKILVRDGVAEKIVE-SVLALTRSRPLIVNLEGVI-LPNVPEAIDDMTLA-MPADLAIDMLKKLHVAAVSLANNHAYDLGPSGYAETLA-----ALDAAGIAHFGQGE-----TLALADLDLVGLTDIDTNGSRNTDLLTPALLDRLLHDNAER----PVIAFVHWGREYKTEPSPR--EEMLADQMRLRGVTAIVGGHPHVSSEAILPLGGGDV---AEIYSLGNFL--------FDQK--AERSSGSML-------ELRVFSQGTIFA------------------RLIPLPNFFEMGSK-----------------------------------
WP_023804599.1 --------------MSGRTEGGAWARTSI-LIFATALLILSVPQASAA-------------------PITCPPGDT----NFPSFYS-----DPTLFT----DAIAAVARIEPSNQ--RLTGITVPHHLLVADLVALGFHAASGFR--YKRIVILSPDHF-HETQKL-FATTTRGF---DTVLG-P----VLAD-TAALHLLQAN-SDMVEDSCLFAKEHGVQAMLPFLHHYFPEATIVPVA-MSVK--AKRGDWDRLAQALKAIV-------DKDTLIIESTDFSHYLPQHEARRFDQQTLNMLAAGSLD-------GIAALRQ--------PDH----ADSVGALYIQTRLQRELFGAAPLVVANENSQAHS--GD----YVERTTSYVVALFGAFG----PGLNNPARPDDKLYYFAGDVNFGRAMMRILVRDGVAEKIVD-SVLALTRSRPLIVNLEGVI-LPNVPEAIDDMTLA-MPTDLAIGMLKKLHVAAVSLANNHAYDLGPSGYAETLA-----ALDAAGIAHFGQGE-----TLALADLDLVGLTDIDTNGSRNTDLLTPALLDRLLHDNAER----PVIAFVHWGREYKTEPSPR--EEMLADQMRLRGVTAIVGGHPHVSSEAILPLGGGDV---AEIYSLGNFL--------FDQK--AERSSGSML-------ELRVFSQGTIFA------------------RLIPLPNYFEMGSK-----------------------------------
WP_023815738.1 ------------------------------MVFATALLILSVLQASAA-------------------PITCPPGDT----NFPSFYS-----DPTLFT----DAIAAVARIEPSNQ--RLTGITVPHHLLVADLVALGFHAASGFR--YKRIVILSPDHF-HETQKL-FATTTRGF---DTVLG-P----VLAD-TAALHLLQAN-SDMVEDSCLFAKEHGVQAMLPFLHHYFPEATIVPVA-MSVK--AKRGDWDRLAQALKAIV-------DKDTLIVESTDFSHYLPQHEARRFDQQTLNMLAAGSLD-------GIAALRQ--------PDH----ADSVGALYIQTRLQRELFGAAPLVVANENSQAHS--GD----YVERTTSYVVALFGAFG----PGLNNPARPDDKLYYFAGDVNFGRAMMRILVRDGVAEKIVD-SVLALTRSRPLIVNLEGVI-LPNVPEAIDDMTLA-MPTDLAIGMLKKLHVAAVSLANNHAYDLGPSGYAETLA-----ALDAAGIAHFGQGE-----TLALADLDLVGLTDIDTNGSRNTDLLTPALLDRLLHDNAER----PVIAFVHWGREYKTEPSPR--EEMLADQMRLRGVTAIVGGHPHVSSEAILPLGGGDV---AEIYSLGNFL--------FDQK--AERSSGSML-------ELRVFSQGTIFA------------------RLIPLPNYFEMGSK-----------------------------------
WP_023712318.1 --------------MSGRTAGGAWARTSI-LIFATALLILSVLQASAA-------------------PITCPPGDT----NFPSFYS-----DPTLFT----DAIAAVANIEPSNQ--RLTGITVPHHLIVADLVALGFHAASGFR--YKRIVILSPDHF-HETQKL-FATTTRGF---DTVLG-P----VLAD-TAALRLLQAN-SDMVEDSCLFAKEHGVQAMLPFLHHYFPEATIVPVA-MSVK--AKRGDWDRLAQALKAIA-------DKDTLIIESTDFSHYLPQHEARRFDQQTLNMLAAGSLD-------GIAALRQ--------PDH----ADSVGALYIQTRLQRELFGAAPLVVANENSQAHS--GD----YVERTTSYVVALFGAFG----PGLNNPARPDDKLYYFAGDVNFGRAMMRILVRDGVAEKIVD-SVLALTRSRPLIVNLEGVI-LPNVPEAIDDMTLA-MPTDLAIGMLKKLHVAAVSLANNHAYDLGPSGYAETLA-----ALDAAGIAHFGQGE-----TLALADLDLVGLTDIDTNGSRNTDLLTPALLDRLLHDNAER----PVIAFVHWGREYKTEPSPR--EEMLADQMRLRGVTAIVGGHPHVSSEAILPLGGGDV---AEIYSLGNFL--------FDQK--AERSSGSML-------ELRVFSQGTIFA------------------RLIPLPNYFEMGSK-----------------------------------
WP_023835018.1 --------------MSGRTAGGAWARTSI-LVFATALLILSVLQASAA-------------------PITCPPGDT----NFPSFYS-----DPTLFT----DAIAAVARIEPSNQ--RLTGITVPHHLLVADLVALGFHAASGFR--YKRIVILSPDHF-HETQKL-FATTPRGF---ETVLG-P----VQAD-TEAVHLLEAN-RDMVEDSCLFAREHGVQAMLPFLHHYFPEAEIVPVA-MSVK--AKRADWDRLAQALKAIV-------DKDTLIVESTDFSHYLPQHEARRFDQQTLNMLAAGSLD-------GIAALRQ--------PGH----ADSVGALYIQTRLQRELFGAAPLVVANENSQAHS--SD----YVERTTSYVVALFGAFG----PGFNNPARPDDKLYYFAGDVNFARAMKKILVRDGVAEKIVE-SVLALTRSRPLIVNLEGVI-LPNVPEAIDDMTLA-MPADLAIDMLKKLHVAAVSLANNHAYDLGPSGYAETLA-----ALDAAGIAHFGQGE-----TLALADLDLVGLTDIDTNGSRNTDLLTPALLDRLLHDNAER----PVIAFVHWGREYKTEPSPR--EEMLADQMRLRGVTAIVGGHPHVSSEAILPLGGGDV---AEIYSLGNFL--------FDQK--AERSSGSML-------ELRVFSQDTIFA------------------RLIPLPNFFEMGSK-----------------------------------
WP_023733606.1 --------------MSGRTAGGAWARTSI-LVFATALLILSVLQASAA-------------------PITCPPGDT----NFPSFYS-----DPTLFT----DAIAAVARIEPSNQ--RLTGITVPHHLLVADLVALGFHAASGFR--YKRIVILSPDHF-HETQKL-FATTPRGF---ETVLG-P----VQAD-TEAVHLLEAN-RDMVEDSCLFAREHGVQAMLPFLHHYFPEAEIVPVA-MSVK--AKRADWDRLAQALKAIV-------DKDTLIVESTDFSHYLPQHEARRFDQQTLNMLAAGSLD-------GIAALRQ--------PDH----ADSVGALYIQTRLQRELFGAAPLVVANENSQAHS--SD----YVERTTSYVVALFGAFG----PGFNNPARPDDKLYYFAGDVNFARAMKKILVRDGVAEKIVE-SVLALTRSRPLIVNLEGVI-LPNVPEAIDDMTLA-MPADLAIDMLKKLHVAAVSLANNHAYDLGPSGYAETLA-----AHDAAGIAHFGQGE-----TLALADLDLVGLTDIDTNGSRNTDLLTPALLDRLLHDNAER----PVIAFVHWGREYKTEPSPR--EEMLADQMRLRGVTAIVGGHPHVSSEAILPLGGGDV---AEIYSLGNFL--------FDQK--AERSSGSML-------ELRVFSQGTIFA------------------RLIPLPNFFEMGSK-----------------------------------
WP_023747029.1 --------------MSGRTAGGAWARTSI-LVFATALLILSVLQASAA-------------------PITCPPGDT----NFPSFYS-----DPTLFT----DAIAAVARIEPSNQ--RLTGITVPHHLLVADLVALGLHAASGFR--YKRIVILSPDHF-HETQKL-FATTPRGF---ETVLG-P----VQAD-TEAVHLLEAN-SDMVEDSCLFAREHGVQAMLPFLHHYFPEAEIVPVA-MSVK--AKRADWDRLAQALKAIV-------DKDTLIVESTDFSHYLPQHEARRFDQQTLNMLAAGSLD-------GIAALRQ--------PDH----ADSVGALYIQTRLQRELFGAAPLVVANENSQAHS--SD----YVERTTSYVVALFGTFG----PGFNNPARPDDKLYYFAGDVNFGRAMKKILVRDGVAEKIVE-SVLALTRSRPLIVNLEGVI-LPNVPEAIDDMTLA-MPADLAIDMLKKLHVAAVSLANNHAYDLGPSGYAETLA-----ALDAAGIAHFGQGE-----TLALADLDLVGLTDIDTNGSRNTDLLTPALLDRLLHDNAER----PVIAFVHWGREYKTEPSPR--EEMLADQMRLRGVTAIVGGHPHVSSEAILPLGGGDV---AEIYSLGNFL--------FDQK--AERSSGSML-------ELRVFSQDTIFA------------------RLIPLPNFFEMGSK-----------------------------------
WP_023819634.1 --------------MSGRTAGGAWARTSI-LVFATALLILSVLQASAA-------------------PITCPPGDT----NFPSFYS-----DPTLFT----EAIAAVARIEPSNQ--RLTGITVPHHLLVADLVALGFHAASGFR--YKRIVILSPDHF-HETQKL-FATTPRGF---ETVLG-P----VQAD-TEAVHLLKAN-SDMVEDSCLFAREHGVQAMLPFLHHYFPEAEIVPVA-MSVK--AKRADWDRLAQALKAIV-------DKDTLIVESTDFSHYLPQHEARRFDQQTLNMLAAGSLD-------GIAALRQ--------PDH----ADSVGALYIQTRLQRELFGAAPLVVANENSQAHS--SD----YVERTTSYVVALFGAFG----PGFNNPARPDDKLYYFAGDVNFGRAMKKILVRDGVAEKIVE-SVLALTRSRPLIVNLEGVI-LPNVPEAIDDMTLA-MPADLAIDMLKKLHVAAVSLANNHAYDLGPSGYAETLA-----ALDAAGIAHFGQGE-----TLALADLDLVGLTDIDTNGSRNTDLLTPALLDRLLHGNAER----PVIAFVHWGREYKTEPSPR--EEMLADQMRLRGVTAIVGGHPHVSSEAILPLGGGDV---AEIYSLGNFL--------FDQK--AERSSGSML-------ELRVFSQGTIFA------------------RLIPLPNFFEMGSK-----------------------------------
WP_023831627.1 --------------MSGRTAGGAWARTSI-LVFATALLILSVLQASAA-------------------PITCPPGDT----NFPSFYS-----DPTPFT----DAIAAVARIEPSNQ--RLTGITVPHHLLVADLVALGFHAASGFR--YKRIVILSPDHF-HETQKL-FATTPRGF---ETVLG-P----VQAD-TEAVHLLEAN-SDMVEDSCLFAREHGVQAMLPFLHHYFPEAEIVPVA-MSVK--AKRADWDRLAQALKAMV-------DKDTLIVESTDFSHYLPQHEARRFDQQTLNMLAAGSLD-------GIAALRQ--------PDH----ADSVGALYIQTRLQRELFGAAPLVVANENSQAHS--SH----YVERTTSYVVALFGAFG----PGFNNPARPDDKLYYFAGDVNFGRAMKKILVRDGVAEKIVE-SVLALTRSRPLIVNLEGVI-LPNVPEAIDDMTLA-MPADLAIDMLKKLHVAAVSLANNHAYDLGPSGYAETLA-----ALDAAGIAHFGQGE-----TLALADLDLVGLTDIDTNGSRNTDLLTPALLDRLLHDNAER----PVIAFVHWGREYKTEPSPR--EEMLADQMRLRGVTAIVGGHPHVSSEAILPLGGGDV---AEIYSLGNFL--------FDQK--AERSSGTML-------ELRVFSQGTIFA------------------RLIPLPNFFEMGSK-----------------------------------
WP_023726445.1 --------------MSGRTEGGAWARTSI-LIFATALLILSVLQASAA-------------------PITCPPGDT----NFPSFYS-----DPTLFT----DAIAAVARIEPSNQ--RLTGITVPHHLLVADLVALGFHAASGFR--YKRIVILSPDHF-HKTQKL-FATTTRGF---ETVLG-P----VQAD-TEAVHLLEAN-SDMVEDSCLFAREHGVQAMLPFLHHYFPEAEIVPVA-MSVK--AKRADWDRLAQALKAIV-------DKDTLIVESTDFSHYLPQHEARRFDQQTLNMLAAGSLD-------GIAALRQ--------PDH----ADSVGALYIQTRLQRELFGAAPLVVANENSQAHS--SD----YVERTTSYVVALFGAFG----PGINNPARPDDKLYYFAGDVNFGRAMKKILVRDGVAEKIVE-SVLALTRSRPLIVNLEGVI-LPNVPEAIDDMTLA-MPADLAIDMLKKLHVAAVSLANNHAYDLGPSGYAETLA-----ALDAAGIAHFGQGE-----TLALADLDLVGLTDIDTNCSRNTDLLTPALLDRLLHDNAER----PVIAFVHWGREYKTEPSPR--EEMLADQMRLRGVTAIVGGHPHVSSEAILPLGGGDV---AEIYSLGNFL--------FDQK--AERSSGSML-------ELRVFSQDTIFA------------------RLIPLPNFFEMGSK-----------------------------------
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F. PqqD-like fusion family alignment

Table 1-defined conserved VRs features marked above secondary structure predictions

TPxG
|PqqD-like domain----------------------------------> |Memo domain----------------->
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WP_008630749.1 --------------------------------------------------------------MEGRLRLR-EPQITPIE-----GGFLVSDPYGVYEKPLALT-EGGLFLLSLMEGR-TLEEVQEEVFKRH-GVLVPXXELEDLXKALEDAGLLLTDKVXARLKEEDEKLKRE--RPMRLAGLSYPEGEREARAFLEAF-------------RASY-PGEGEE-------ARXLLMPHLEPSRVPEVYGAALAALEKTPP------PDRIYLVGVAHR-------PLKDXAAALPVPFQTPFGPALPDLPALQALDALL-PFEL-FNTPL---AFREEHSLELPLFF---LKGRFP-------XARVLPLLVARR-----------------SAELGEALKVVLR--DXPGLLVLAVDLSHVGPRFGDT---PLTRTLAEEARRRDLGFLERLAEGEPEAALAFLGA--NPTRXDG---VEVVASLLPLL--------RERK---GKVLAHRLD-LEAPTLSAVGAGTFVL-------------
YP_005640458.1 --------------------------------------------------------------MEGKLRLR-EPQITPIE-----GGFLVSDPYGVYEKPLALT-EGGLFLLSLMEGR-TLEEVQEEVFKRH-GVLVPKRELEDLVKALEEAGLLLTEKVEARLKEEEEKLKRE--RPMRLAGLSYPEGEREARAFLEAF-------------RASY-PGEGEE-------ARVLLMPHLEPSRVPEVYGAALAALEKTPP------PERIYLVGVAHR-------PLKERAAALPVPFQTPFGPALPDLPALQALDALL-PFEL-FNTPL---AFREEHSLELPLFF---LKGRFP-------KARVLPLLVARR-----------------SAELGEALKVVLR--DHPGLLVLAVDLSHVGPRFGDT---PLTRTLAEEARRRDLGFLERLAEGEPEAALAFLGA--NPTRIDG---VEVVASLLPLL--------RERK---GKVLAHRLD-LEAPTLSAVGAGTLVL-------------
YP_006058815.1 --------------------------------------------------------------MEGRLRLR-EPQITPIE-----GGFMVSDPYGVYEKPLALT-EGGLLLLSLMEGR-TLEEVQEEVFKRH-GVLVPRKELEDLAKALEEAGLLLTEKVEARLKEEEEKLKRE--RPMRLAGLSYPEGEREARAFLEAF-------------RASY-PGEGEE-------ARVLLMPHLEPSRVPEVYGAALAALEKTPP------PERIYLVGVAHR-------PLKERAAALPVPFQTPFGPALPDLPALQALDALL-PFEL-FNTPL---AFREEHSLELPLFF---LKGRFP-------EARVLPLLVARR-----------------SPELGEALKVVLR--DHPGLLVLAVDLSHVGPRFGDT---PLTRTLAEEARRRDLGFLERIAEGEPEAALAFLGA--NPTRIDG---VEVVASLLPLL--------RGRK---GKVLAHRLD-LEAPTLSAVGAGTLVL-------------
YP_144190.1 -----------------------------------------------------------------------------------------------------------------MEGR-TLEEVQEEVFKRH-GVLVPKKELEDLAKALEEAGLLLTEKVEARLKEEEEKLKRE--RPMRLAGLSYPEGEREARAFLEAF-------------RASY-PGEGEE-------ARVLLMPHLEPSRVPEVYGAALAALEKTPP------PERIYLVGVAHR-------PLKEKAAALPVPFQTPFGPALPDLPALQALDALL-PFEL-FNTPL---AFREEHSLELPLFF---LKGRFP-------EARVLPLLVARR-----------------SPELGEALKVVLR--DFPGLLVLAVDLSHVGPRFGDT---PLTRTLAEEARRRDLGFLERLAEGEPEAALAFLGA--NPTRIDG---VEVVASLLPLL--------RERK---GKVLAHRLD-LEAPTLSAVGAGTLVL-------------
YP_004202119.1 ---------------------------------------------------------------MERIRLR-EPQITPVE-----GGFLLSDPYGIFPKPVALT-EGGLFLVSLMEGK-TLEEVQEEVFKAH-GVLVPRQELEDLLKALEEAGLVLTETVERRLREEEESLRKE--RPMRLAGLSYPQGEREARAFLEAF-------------RASF-PGPRPQGS-----PSILLLPHLEPSRMPEAYGAALAALEGTPE------PQRIYLVGVAHR-------PLKEKAAALPVPFQTPFGPAEPDLAALQALDALL-PYEL-FNTPL---AFREEHSLELPLFF---LKGVFP-------KSKVLPLLVGRR-----------------SPELGEALKVVRK--DYPGLLVLAVDLSHVGPRFGDP---PLSRTLAAEARRRDLGFLERLAEGEPEAALAFLGA--NPTRIDG---VEVVASLLPLL--------RGRR---GEVLAHRLD-LEAPTLSAVGAGTLVL-------------
WP_022798815.1 --------------------------------------------------------------MEGRLRLR-EPQITPIE-----GGFLLTDPYGVYERPVALT-EGGLFLVSLMDGR-TLEEVQEEVFKAH-GVLVPRKELEDLAKALEEAGLLLTEKVEARLREEEEKLKGE--RPMRLAGLSYPKGEKEARAYLEAF-------------RASF-PGEGMR-------AEVLLLPHLEPARAPEVYGAALAVLESTPE------PERIYLVGVAHR-------PLREKAAALPVPFHTPFGPAEPDLPALQALDALL-PFEL-FNTPL---AFREEHSLELPLFF---LKGRYG-------KSRLLPLLVGQR-----------------SLELGEALKVVQR--DYPGLLVLAVDLSHVGPRFGDG---PLTRSLAAEARRRDLGFLERLSQGEPEAALAFLGP--NPTRIDA---VEAVASLAPLL--------QGRK---GKVLAHRLD-LEVPTLSAVGAGTLVL-------------
WP_019550122.1 ---------------------------------------------------------------MERIRLR-EPQITLVE-----GGFLLSDPYGIFPKPVALT-EGGLFLVSLMEGK-TLEEVQEEVFKAH-GVLVPRQELEDLLKALEEAGLLLTEKVEARLKEEEEKLKGE--RPMRLAGLSYPKGEKEARAYWEAF-------------RASF-PGEGMR-------AEILLLPHLEPARAPEAYGAALAVLEHTPE------PERIYLVGVAHR-------PLREKAAALPVPFHTPFGPAEPDLPALQALDALL-PFEL-FNTPL---AFREEHSLELPLFF---LKGRFG-------KSRLLPLLVGRR-----------------SPELGEALRMVQR--DYPGLLVLAVDLSHVGPRFGDG---PLTRSLAAEARRRDLGFLERLAQGEPEAALAVLG--GNPTRVDA---VEVVASLSPLL--------TGRR---GQVLAYRLD-LEAPTLSAVGAGTLVFPTLPG--------
ETN88686.1 --------------------------------------------------------------MEKRLRLR-EPQITPIE-----GGFLLTDPYGVYEKPVALS-EGGLFLVSLMDGR-TLEEVQEEVFKTH-GVLVPRKELEDLVQALEEAGLVLTETVERRLREEEESLRKE--RPMRLAGLSYPKGEKEARAYWEAF-------------RASF-PGEGMR-------AEILLLPHLEPARAPEAYGAALAVLEHTPE------PERIYLVGVAHR-------PLREKAAALPVPFHTPFGPAEPDLPALQALDALL-PFEL-FNTPL---AFREEHSLELPLFF---LKGRFG-------KSRLLPLLVGRR-----------------SPELGEALRMVQR--DYPGLLVLAVDLSHVGPRFGDG---PLTRSLAAEARRRDLGFLERLAQGEPEAALAVLGG--NPTRVDA---VEVVASLSPLL--------TGRR---GQVLAYRLD-LEAPTLSAVGAGTLVFPTLPG--------
YP_004057712.1 ----------------------------------------------------------------MQPKLR-ELDVQETP-----EGLALTDPLGLSEQVLILS-PEAYYIATLFDGTRSLEDVQALLLREH-GSVVPREKLEELLAALEKARFLEDPRLRELAEERLRSYLREP-RPMALADRSYPRDPEAFRSYVETL---RAL-------RVGE-VAAA---------AGGLVMPHLEPARVPELYGAAVESMRRTPP------PARAVVLGVAHR-------GLSEVAAAWGTPLETPLGPLPVDLEALQALDALL-PFEL-FNTPL---AFREEHSIEFPAVF---LKAAWS-----DDAPRILPLIVSG---------DPERKAE--LDELAQALALLAE--RYPLWPLASVDLSHVGARFGHP---PLDRERVTQARTVDRRYLELVAAGSFEAAWASLIPAGNSTYVDA---YAAVHAGHRLF--------AGR----GVVLGYALS-PEVPTLSAVGAGVVAFSADA---------
YP_004368034.1 ----------------------------------------------------------------MKPKLR-ELEITPTP-----EGYVLRDPYGISEEVLVLS-PEAMYLASLLDGTRDVVELQAHILNTS-GSLIPREKLEELIRGLERAGFLETPEFAQKLAEAERAFTQQESRPMALAGISYPAEAEAFTAYLQAF---RAL-------VPEG-TKGA---------VRGVVMPHLEPRRVPEVYGAVLEALAQTPP------PERVLVVGVAHR-------PIQEIAAALPLAFETPLGRVEVDLEALGALDALV-PFEL-FNTPL---AFREEHSVEFPAVF---LKGVWP-----EASFKILPLIVSGSEEAIP------------LEELARAVEVLAK--DYPFLPVASVDLSHVGARFGHG---PLTRALATRAQAVDRRYLELVAGGEFDRAFLDVTLPKNPTGIDA---YAAVHALKAVL--------RGT----GEVVAYRFS-AEVETLSAVGAGAVLFR------------
YP_003473998.1 ------------------------------------------------------------MEHNYYYMMGLKPQVAPFTVQPLGDKFYVKNAYGLGE-GLLVN-GSVLLLMHLMDGSRDLLDIKADFLRRT-GKLLSEEELRDVLWALDRALLLQNGRLQQILQQIETEIRDRGYLEPSHAGVVYPEDADSCRNFL----------------VGAD-IKPKER-------ALGVMVPHMDLRVAKETYWQAYGRLEGSYH--------LVIIMGVSHY-------FHRHPISFLPVGIKTPFGILEVEDSLLKRIVQRF-GDWV-FEDTV---AYVEEHSIEFQALY---VKMLWP-------KAKVIPMIVAHASTEF-------------MEEVADFMEVILRPYKDDLVVISSVDMSHVGRKFGDPS--SYDPSL------TDMKYLELMRKLYYPEAYRFLWETDNITRIDG---QYTNYLFGALL--------KRLGSAEGRLLDYRKY-VEELTDSVVSYASLVFPVS----------
WP_008286071.1 ---------------------------------------------------------------MDRPRVR-YLEVQPHG-----DKYLLTDPMGISE-PVVVT-GELLLIMSLMDGTRNEDDIKREFTART-GMVLTSDILRDILKNLDRNLMLLNENFESRLESMKREALGRAFKEPFHAGEAYPGEPQELRNFIEGS-------------LRDG-EKES---------PLGILVPHMDMRVAIDTYGKVYGRLNVN--------PDTVVILGVSHY-------IHETPFSACPVDLKTPIGTLEVDREAIEKLREKF-SYDI-FYDIL---SYEKEHSIEFQTVF---VKHLFP-------EAKAVPLIVSYGDDRS-------------LRDIAEKIASSIG--DKEVLIISSVDMSHVGKKFGDPA--SYDPS------ERDREYIGLLSELRGEEAFKLLKTDNNRTRIDGQFTNLVFTELLKLL--------GARE---GKEIDYQIY-HEEPTDSKVSYAGMSFS------------
NP_213919.1 ----------------------------------------------------------------MKPKVR-FFDLQPYG-----DKFVVRDPVGISQ-PFIAT-PELLFLLSLMDGTRDITDLQAEFFKKT-GHLIPKEEINQVINFLDENYLLYNERFLNKLKEEREKILKKGYREPSHAGQAYPENPQELKNFIEE--------------TVNK-NSEKFK-------ARGILVPHMDLRVASGVYGSVYSAIKENEY-------DTVVLLGVSHY-------FHETPFSVLPLDLRTPLGDLKVDIERVEELQKMF-DYDL-SHDVL---AYKNEHSIEFQTIF---LKYLFP-------EVKVIPAIVSYGDTKS-------------LKEIAHKITKVLED-SQNPLIISSVDFSHVGRKFGDPH--SYDPS------PRDREYINLLAELKNEEAFNLLQSDNNRTRIDG---QFTNFVFLEIL--------KNLGVKEGKLLDYDVY-HEAPTDSKVSYAGMVFY------------
YP_003798128.1 -----------------------------------------------MPLIMESTPTIAAKDPAQYPLLR-NLQFSPIKEGEE-QYIVLWDPTGLSKERLVLP-LNYFFIVQHLDGEHSVQDIGALYLKRF-GEFLMPNKVEQLLADLDTKLFLEGTRTEQAKQQALTAYRQAPARLPQFAGRSYEADAAKLRAQINGF---FISKEGPE--VKKS-EHAGKL-------IKGLVAPTYELKHAGPIYAWAYKELQEAQQ------PDLYVLIGTAYS-------GLEHPVAMTDKDFETPLGLVNVDRTVTDRLREHI-PSA--FTDEL---AHHNEHALEFQLPF---LQESLG----KDRPFTIVPILTSFSADSL---RDPQIREQ--VETFLQALKDALVATGRNYCVVVGAELAHIGMRYGDSA--PPTDFSFHRCMQIDLEMLKHVENRDPEEFAKFIQKENDQRRISG---FSPIYSLLRLI--------QAET---GQVLRYDRG-ITDQYNSTVTYASMVFF------------
YP_823036.1 -------------------------------------------------------------MPEPLPRIRMNLDFMPSPSPEH-PGLFIRDPYKFSDAMLVIP-PPLVECLQCFDGQQTELDLRAALVRIT-GELDVGELQQNLIGTLSKAGFLEDAEMERMQAERKREFTAATVREPAHAGSAYPGEAEEVNAMMREY---M---------GGVE-PPEPDG-------LFAIAAPHVSPEGGWQSYRAAYGMLRPEHK------DRTFVVLATSHY-------GEPEKFGLTRKAFRTPLGDARSDTALVDWLAKHG-GAGV-KMEDY---CHSFEHTVELQVIF---LQHMLG------ADVKILPVLIGGFAHSIYEGGMPEDDDK--VRAFFDALSELREREGDKLFWVMGVDMAHMGARYQDSFAARAGEGEMEAVASRDEQRIERINALDAGGFWELVRERQDDLKWCG---SSPFYTFLKTA--------PKAR---GELLSYEQW--NIDENSVVSFAGMGFRK-----------
WP_020719290.1 -------------------------------------------------------------MAETLPRLRYNLDFTPSSDPAR-PGLVIRDPYHFSNTVLVVP-PVLVAALDCFDGEHTELDLRSELVRLT-GQIQVGEIEKNLFDSLDDAGFLETEKYRSMRVARQAEFAAEAVRPALFAGSAYPNDPRELSSLMSQ--------------RIGA-AQGTPE-------TIAIAAPHASPDGGWDTYRAAYQALPARDH----AEERIFVVLGTSHY-------GAPDRFGLTRKPYVTPYGESRTETALVDELVAAA-PNAI-RLEDY---CHAVEHSIEFQVLF---LQHVYG------PSIRVLPILCGPFVKSVYEGGLPEDNQD--VSRFFDAAANIAAREGKRLFWVLGVDMAHIGSRYGDNAVAQAHAGNMLGVKERDSRRIEQLTQGNREAYWDLIQERHDDLKWCG---SAPFYTFLKVM--------PHAR---GELLHYDQW--QIDPHSVVSFGAMRFE------------
WP_022855700.1 --------------------------------------------------------MELEYPVDFKPILR-YVDVIPAEQEGQ-PVFLLRDPLGFIDELVVVP-QYLAFLLALMNGQNDLRDLQSEATKQF-GQVIPLEEIVKIVRFLDEKGLLWSKTFEKIKEKAYSKWFSYPFRAMAHANSAYPLSAAEAKFFVEDI---LKL-------GSSE-DGKP---------PKVLIAPHIDIKAAAKSYAESYNRFKIPPG-------SRVIILGVGHH--------LDLPFSVLTKDVATPFGLIKNDRGGLFFLRTSK-KLEI-FPDHI---AHRLEHSIEFQALF---LHHILK------DQFMVLPVLVGPMPTLFENPEL--------TEKFSEGLAQLME--DENTYLVLGIDFCHLGLRYGDPF--EVSEEHAKQALKNDVTLLNLVFNGTKDEFLEK-AKQSLPLKVCG---LSTLYLTKLIM--------DKLRAK-GELKLYHQEFVPFGQGSAVSVASAGYLV-----------
YP_004627975.1 ------------------------------------------------------------MDATYKPILR-YVDVIPAKHEGK-PVFLLRDPVGIIEEIVVVP-QNVVFLLPLMDGKHDLRDLQVEATKRF-GEIVPLEEIIKIVNFLDEKGFLWSKNFEEIKSKAYEKWLSLPLRPMAHANQAYPLSASEAKFFIEDI---LKL-------CNPD-SSKP---------PKILIAPHIDIRAGAKAFAESYSRFKIPSG-------SRVIILGVGHH--------LDLPWSVLTKDVATPFGVVKNDRGGLLYLSNSK-KIEL-FPNHI---AHKLEHSIEFQVLF---LHHLLK------DEFVVLPFLIGPLIVFFEEKTKEL------LEKFIEALSELI---DDRTYIVLGIDFCHLGLRYGDPF--EVSETHIKKILETDKRLLELTFNGNSEEFLNET-KKLAPFKICG---LSCLYLLNLLL--------NKANIKGEYQIFYQEA-IPFGQGSVVSVVSAGYHF-----------
WP_022852915.1 -----------------------------------------------------MSLGAMKFSPEEKPRLR-PVDAFPVSLRGQ-EVILLRDPLGYAASPLAVA-KEMAPLLVALDGNHSLRDLQVIAARAL-GRLVMLEEIENFLATLDKNLFLETKYFETTRQKLEDEFRRQKTRPATHAGQSYPAEGKELSQFLANI---LAL-------WPVR-SQYF---------PRAIIAPHIDLRAGARAFAAAYQGLSWPRG-------ARIILIGTGHF--------LESAFSVAYKHFETPLGHVPYDEDFVSRLEKEL-NMDL-RGHEW---AHKHEHSLEFQAIF---LKYLLG-------DFKIVPILVSGPQGESKNS----------LEKLAQALKRLV---DEKTFLVTGVDFCHLGLRYGDRQ--PAGEPEKQEAKMFDHEILKKLLSLDAEGFYKTLAPKDNYYKVCG---FGPLYVLARTL--------SGKNLT-GTILYQDAV--DFGQGSIVSFAAAAFFDR----------
YP_004625645.1 ----------------------------------------------------------MKYSPDFRPKLR-AIDIIPFNWQGK-EAFLLRDPLAYSENPLVVP-KEMAPLLIALDGQHSLRDIQVMLTRSL-GRLVMLEEIEDFLATLEKNLFLETEFFTKKRQELEKDFSQSKVRPSSHAGHAYPLKPDELKTFLNQI---LNL-------WPKR-PNYN---------PRIIIAPHIDFRAGAQTFAAAYQGLSWPKG-------ARVIVLGTGHF--------LETPVSLAYKDFETPLGLVKYDREFVAELSKKI-DEDL-RGHEW---AHKSEHSIDFQVVF---LKHLLG-------EFSLVPILVASPQGHRNF-----------FKKLAESLRDLL---DEKTYLVVGVDFCHLGLRYGDPT--PAGENEKQKAREFDFNLLQKVLTFDADRIYEMLAKD-DYYKVCG---FGPLYLLSLIF--------SGEKLS-GKILHQEAV--DFGEGSIVSLAAAAFFD-----------
YP_006448019.1 -----------------------------------------------------------MYSPDSKPKLR-NVEPIQVSTQNG-PTVGLRDPLQMTGGILCFR-PETLQVLALMDGRHSLRDIQEEVTRRT-GLIAFLDDIIGLVKSLDEAYLLDSERFRTAFRERVERYRQLSVRPCSHAGASYEADPESLHRQLSSF---FSG-DGGPG-SIQS-GTDPRR-------PLGLIAPHIDVRSGGKCFASAYHALAAGQP------SDIYVIFGTGHS-------GVEGIFTATNLDFETPLGVVRTDREFLGHLTDRL-GHDP-AAEEI---LHATEHVIEFQVIF---LQHIFA----ARHPFTIVPILCSLSPEML-HETGPFQDRKRKFDAFCSAVRSACQRIGKSVCFIASADLDHIGPRYGDGF--IPHKGTVNQTLENDRRMLGYLEALDLPGFVRHVSSDQETTRICG---FSPIAAMFHCM--------DATE---GRLLALDYA-QVDDKNSFVSFASMIFH------------
YP_844213.1 -------------------------------------------------------------MTMEHPKLRYGLEALPMQHEGQ-NMILLRDRMGHSSDSLLLS-PVVAELVIRMDGTNSFRDLQALFLRMT-GEMLYTETLDEIVQKLDQNLFLENARFIDHVARQVARYRDDPVRRMRHAGQSYPSDAELLNRRLEGF---FSAEDGGPG-LPGA-ARDNRP-------VLGLVAPHIDIQAGGRCFAHAYKAAADSVS------PRTWIVLGTGHE-------LVSNYFALTAKDFETPLGLVGHDEECCAHLVNSA-KRDI-LAGEY---NHVREHTVEFQAVF---LAYVQP-------GAKIVPLLCSFSHEDLETDGEY-------IDHFAGLLRDLVL--TRSVGILASVDLAHIGPRYGDRF--QPTDSTVKDHMASDRGLVESLRECDAEAFIRQIRLEGNRRKICG---VAPLYVLAQAL--------SGLAQ--GRLLDHAHV-RVDPYGSFVTFASMIFHGTQASPGSDSE-
WP_022804247.1 ---------------------------------------------------------MDVIDLSPKPRIRENVEVMPLGD----GRFILRDVAGYVDKTLVLN-ELSVFIISMLDGRRSEREIIQALASY--KINISDEELRSFIKTLDENGFLDSPNFRAIKEERKKEFRLQKIRRANLSGKSYPQGGKDAENFFTSI---LEL-------FPS--DTASEN-------VISVISPHIEISNGLKIYGKVWNFIKNSVR-----NPDVFIVFGTSHS-------ATLYPFVLTNKDFETPFGILKNATDVVDKLKYVL-GENS-FDDEF---LHKNEHSIEFQAVF---IKFLFP-------SSQIIPILCSYY-----IGGDRVFSEL--VLKIREVLFSELK--GKRFIFIAGADLAHIGTRFGDG---PSTQYDISLVRLKDIISLWKFASNSAGGFLDSVISDGNSRRVCG---LAPIYATLKMS--------EGIRTD-GGVLGWDIW--VDETASAVSFGGAYISLLPT--------
WP_022805988.1 ---------------------------------------------------------MDVIDLSPKPRIRENVEVMPLGD----GRFILRDVAGYVDKTLVLN-ELSVFIISMLDGRRSEREIIQALASY--KINISDEELRSFIKTLDENGFLDSPNFRAIKEERKKEFRLQKIRRANLSGKSYPQGGKDAENFFTSI---LEL-------FPS--DTASEN-------VISVISPHIEISNGLKIYGKVWNFIKNSVR-----NPDVFIVFGTSHS-------ATLYPFVLTNKDFETPFGILKNATDVVDKLKYVL-GENS-FDDEF---LHKNEHSIEFQAVF---IKFLFP-------SSQIIPILCSYY-----IGGDRVFSEL--ALKIREVLFSELK--GKRFIFIAGADLAHIGTRFGDG---PSTQYDISLVRLKDIISLWKFASNSAGGFLDSVISDGNSRRVCG---LAPIYATLKMS--------EGIRTD-GGVLGWDIW--VDETASAVSFGGAYISLLPT--------
WP_006919557.1 -------------------------------------------------------------MTHDKPRARHDLEFIPFDHEGQ-PAILVRDRLEIVPWGSGIP-QGLLPVLALMDGRRSLAEVAAAVTEAQGGREVTEGDVAGLVKQLDEAGLMDSPRYRERKAAIAAAFEAAPRRETVFAGQAYPDDGAELAAYLDAV---LAE-------APEA-CAAPGP-------VKAVIAPHIDPEAGRAAYAAAYAALGAAIK---AAAPKRVIVLGVGHQ-------IIDGLYCLTDKAFATPLGDVAADAEASARLRTAG-GQAV-DASSL---PHKAEHSVEFQAVF---LRRLLG-----DAPFAMVPILCGSPVGVVDAPTRRAFRAY--AGPFLDALAEIAA--APDTLIVAGVDFCHIGGKFGHA---EPAESLEAAALAHDRALLAALAAGDMDAFWAESERVGDAYNVCG---LSALATLAEIL--------PPSS---MTLLAHDIM-RETPTLSAVSFAAAAFCPK----------
YP_002955715.1 -------------------------------------------------------------MTYDTPRARHDLEFIPFDHEGQ-PTILVRDRLEIVPWGTGIP-QGLLPVMALMDGRRSLAEVAAAVTEAQGGREVTADDVAGLVKQLDAAGLMDSPRYRERKAAIAAAFEAAPRRETVFAGQAYPDAGDELAAYLDAV---LAE-------APEA-CTAPGP-------IKAVIAPHIDPEAGRAAYAAAYAALGAAIK---AAAPKRVIVLGVGHQ-------IIDGLFCLTDKAFATPLGDVGADAEAVARLRAAG-GRSV-DASTL---PHKAEHSVEFQAVF---LRHLLG-----DAPFAMVPVLCGSPAGVMDAPTRQAFRDC--AGPFLDALAELAS--QPDTLIVAGVDFCHIGGKFGHA---EPAEALEAAALAHDRALLAALGAGDADAFWAESARVGDAYNVCG---LSALATLAEIL--------PPSS---MTLLSHDIM-RETPTLSAVSFAAAAFCPK----------
WP_005996536.1 ---------------------------------------------------------------MQYPRARHDLEFVPITHEGR-SMILVRDRLGLVPYGTGVP-AGLLPILALMDGQRSLADLEREITALQGGRPVTVEDIERVLAELDAGGLLDTPRYQAKKAEAAAAFAAQDTREPLFAGPAYPDNPELLVPYLDAI---LAG-------APEA-SPGSGR-------ILAVIAPHIDPEAGKAGYAAAYAPLRGLSP-------KRVVVLGVGHQ-------ILRGLYCLTDKAYGTPLGDIPADAAAVARLRRAG-GACV-DPGDL---QHRDEHSVEFQAVF---LRHVLA------GDFSLVPVLCGSPRSVLPALSRSAFLDY--AGPFLDALRGMAA--DPDTLFVAGVDFSHIGPKFGHD---KPALELEQAAMAHDAALLAALAAGDPEAFWAESARVDDGYNVCG---LASLATLAEIV--------PACA---LTVTCHDIM-RESETASAVTFAAAALTVR----------
WP_009106936.1 ---------------------------------------------------------------MEYPRARHDLEFIPFDHEGR-NMVLVRDRLELVPYGTGIP-AGLLPVLALMDGRHSLADLEKEITALQEGRRVSRDDILSVLSELDAAGLLDTPRYQARKAEAAADFAARPVREAVFAGQAYPDAPALLVPYLDAM---LE--------AASA-RPAAGP-------VVAVIAPHIDPEAGKAGYGAAYGALRAALA--GRTPPKRVLVLGVGHQ-------VIKGLYCLTDKAFATPLGEVPADGPAVAALRRAG-QATV-DPADL---PHRSEHSVEFQAVF---LRHVLG-----DAPFTLVPILCGSPLGALPRHSRQAFREA--AGPFLSALREMAA--DPDTLVVAGVDLFHIGPKFGHA---EPAAALEEAALAHDTALLDALARGDADAFWEESARVKDAYNVCG---FTALATLAEIL--------PPAT---MALLAHDVM-REAETRSAVSFAGAVFSPR----------
WP_009181445.1 ---------------------------------------------------------------MEYPRARHDLEFIPFDHEGR-NMVLVRDRLELVPYGTGIP-AGLLPVLALMDGRHSLADLEKEITALQEGRRVSRDDILSVLSELDAAGLLDTPCYQSRKAEAAADFAARPVRPAVFAGQAYPDAPALLVPYLDAM---LE--------AASA-RPAAGP-------VVAVIAPHIDPEAGKAGYGAAYGALRAALD--GRTPPKRVVVLGVGHQ-------VIKGLYCLTDKVFATPLGEVPADGPAVAALRRAG-QATV-DPADL---PHRSEHSVEFQAVF---LRHVLG-----DAPFTLVPILCGSPLGALPRHSRQAFREA--AGPFLSALREMAA--DPDTLVVAGVDLFHIGPKFGHA---EPAEALEEAALAHDTALLDALARGDADAIWEESARVKDVYNVCG---FTALATLAEIL--------PPAT---MALLAHDVM-REAETRSAVSFAGAVFSPR----------
WP_020471285.1 ------------------------------------------------------------MTELDIPKLRPGLKAVAGDKP---DTVVIVDQYRLGD-AIEIS-HAMFELITLFDGRKNLKQIREETAKMFEGEPVPMETLVNLVRGLDLDYLLDTPRLREKL--------NTPDRPPTCVG-VYDADPEKARKQLKKL---FTNTG-----GPGL-PGEPGCRVATDGAVRAVLVPHMDYLRGGVTYGWGFKELVERTD------ASLFVIIGTSHY--------SGYRFSLSRQNFATSFGKVPTDQAYVDRIAKHY-GPGL-FDDPY---AHVPEHSIELEVAM---LQYVFD----GKRPFRIVPLLTGSYFDCVGKRTNPRDQAD--IARMISALKLAEAEAGEKVCYVISGDLAHIGPKFEDPD--LLSDEQLKESKKQDDRLMQFVAAADTDGYFGVIAAEEDSRRICG---LPPTYLTLEAA--------KPKR---GKLLHYGRY-IQPEGIESVSFAAVAFD------------
YP_007201490.1 ------------------------------------------------------------MASLDRPKLR-PLSAQRFEHQGQ-VYAAITDPLGVFPEPVLIPIDGYQWVVRHFDGETPLSAIQARVLRET-GQLITTAQLEELVDQLDRALVLDGPTFAAYH----ESYRREQVRPAALAGRSYAGTERALRSQLARY---FAHADGSGVPRPEP-QTLPSR-------LRGVLSPHIDFQRGGLVYTWSYKELVEQSD------ADTFVILGVAHQ-------YCRNRFALTRKDFETPLGRVRTDREYVDRIAALA-GQDL-FEDEL---SHRTEHSIEFQVVF---LQYLLG----GVRDFSIVPILVGSFHDLMDAGTDPIESDD--VRRFVEALRASEAANGRKVAYIGGIDLCHVGPEFGDPD--PLDPEILAEVRSFDTAMLARAAAHDAAGWFGTAAEIGNRWRVCG---LAAAYTMLHAM--------GPAR---GTLLKYDQA-VDHERTCCVSFASLAFVEGQ---------
YP_001614483.1 -------------------------------------------------------------MPVLRPKLR-ALEIVVIQDERHGRALMLRDTEGIAPSPVVVP-AASAAVLARFDGRRPIDEIARDVARST-GQHVDAAHVSQLADELERAWMLDSPRFHARRRSVVQSFDAAPIRMAAHAGGAYHGDRRKLADFIERKCLQVARPQGGATRAAAS-QGAPAR-------MVGLCAPHMDLWRAAAGYGHAYAALEQALAGPGLEQVDTFVLLGTSHA-------AMRRPYAVCEKTFATPLGPLEPDREMIAELAAAS-RFDV-REDQY---LHKNEHSIEFQAVF---VRHLLG-----GRAASIVPILCGLSECQA-RRRDPAQDDG--AESFLRALRDALAKRPGRVLVIAGADLAHVGPRFGDPA--PLDERQRTALRDRDLASIERATSIDAPGFFVDVARDLASRRVCG---LGPIYTLLRAL--------PPSSR--GEMLHYEQC-VDPEEGSIVSHTSLGFYG-----------
YP_008151016.1 MPRGAAAKRQSASAPGALTRGTSAAFPEAGRPAPADAASAAAGRASFARWAASAHALSSRTMSSLRPKLR-ALEVVVIQDERHGRALMLRDTEGIAPSAVVVP-AGSSAVLARFDGRRSIDEIARDASRST-GQRVDAAYVAQLADELEDAWMLDSPRFHARRRTVVRSFDTAPIRTAAHAGGAYHGDRLKLAEFIERQCLGVARPQGGAA-RAAA-QGATKR-------MAGLCAPHMDLWRAAAGYGHAYAALEQALAAPGLEKVDTFVLLGTSHA-------PMRRPYAVCEKTFATPLGPLDPDREMIAELAAGS-RFDV-HEDQY---LHKNEHSIEFQAVF---VRHLLG-----DRAASIVPILCGLSECQA-RRRDPAQDDG--AESFLTALRGALARRPGRVLVIAGADLAHVGPRFGDPA--PLDERQRMALRDRDLASIERATSVDPPGFFADVAQDLGTRRVCG---LGPIYTLLRAL--------PPSSR--GELLNYEQC-VDPEEGSIVSHTSLGFYG-----------
YP_004863191.1 --------------------------------------------------------------MTEFPRLR-PLQLFADETA---QVIIAYDPQGFTE-PIGLD-IRLAPLLLLCDGQHSLSELPALLLHRF-GQRWSADDLADIIRRLDEWLLLDSPRFAALAARQMAEFRAATVRPAAHAGVSYPDEPEALRQRLDAI---LAHTPA----CPLG-AARPEQ-------LVGVVAPHIDLRVGERAYAPAYRLIEQLAATLPDGEPVTFVVLGTSHY-------GGDGLFVASRKDYATPLGAMPCDREFLDRLETRL-GASI-SADDT---PHRQEHAIEFQAVF---LRHIFDRHLEAGRPVRMVPILCTSLHELYAADEACRERTQAEYRAFIEALQATLAEQTHRTLLLVGGDLAHVGPKFGDR---FDAQTRAAELERADTELLDYVAAGDSAAVLDHIARDEDARRVCG---FPPLMAYLDAL--------AAFGPTDGQVLHYEQW-QERPTRSAVTYGAAAAWRSI---------
ETW94116.1 -------------------------------------------------------------------------------------YICLRDPEGIVEHQIVLT-PAAFFVATQLDGESDVRAIQRAFAQQFGGQEAAAEDILRIVNDLDEQGFLLSERFEARRQHVETAFLESALRPAYLAGKSYAEQAGALRAFLNEQ---FTTHSGGPGEAPGAQPGSGDP-------LRCLIAPHIDFHRGGHAYARAYLELFKQGR------PDVVIIFGVAHI-------SPPAPFVLTRKAFDTPFGALLTDQDLVRQLEAAC-SWDP-YAYEM---VHRTEHSIEFQAVM---LSYLYG------PNVRIVPILCSTFGSEL-GSVEPAHLSA--VNTFLETCQDIVATLGKRVSVIAGADLAHVGRRFGDDF--DISEPIVEGVAERDRQDLQYVTAGDADGFYRSVMQDRNERRICG---LNCIYASLKTVAC------SGVT---GELLHYDYA--HDPAGGIVSFADVAFA------------
YP_005441677.1 -----------------------------------------------------------MYLNAMRPKLR-DLDIRPIVHENF-PYILLRDPQRLSDQQLIMP-QPLATVLAFFDGRHTIDEVPEVYRHFY-GIPIPGDVVRELAETLDAAFMLDNERSAARHAEALAEYRSAPFRPPALAGAGYPDDEKALWSLLQDY---LEASD-----VAAD-PIDWSA-------AIGLLSPHIDYPRGGRVYAHVWKRAAQAAR-----EAELVILLGVDHY--------GADPFTLTRQNYATPYGVLPTETSIVDRLAAVI-GEEAAFAGEL---RHRGEHSLELVAIW---LHHLRE-----GRPVPVVPILTGSFYPFMRNGDTPAADPT--IGAVLDVLRKAMA--GRRTLIVASGDLAHVGPAFGGA---PLDATGRRTLRAADEELIEAMRRGDATGFFNAIRRVQNRNNVCG---VAPIYLTLRLL--------GQSR---GEPAGYAICPADEQNTSVVSVAGMVFQGEKF--------
YP_001278255.1 ----------------------------------------------------------MLLPSDQYPKLR-AIDIRQVMHDGQ-PSLLLRDPLQISDRFLVIS-HGLGPALLFCDGKHNRAAIAGKLRSVF-GLPVDVSLVNNLVDALDEALLLDNLRFKTAQARALAAYRAAPFRQPALAGQSYPANPADLRRLLDGY---VAA-------VGQV-TPAPPT-------GRGVLSPHIDYERGGRVYAQVWQRAAEMVR-----AAEIVILIGTDHY--------SPEPITLTRQRYATPFGVLPTDAAIVDALAHAL-GEEAAFAGEL---YHRVEHSLELAAVW---LQYVRG-----NPPCPVIPILVGSFARYI-GGEDPATDRR--LEALMTALRQVMD--TRRTLVVISGDMSHVGPAFGGA---PLSESDKAALRRSDEQVIDRMRAGDAAGFFRVIADTGDRQNICG---LPPTYVALRLM--------GAVE---GELAGYAQCPADDEGTSVVSICGMVFG------------
YP_001433696.1 ----------------------------------------------------------MLSSTDQYPKLR-AIDIRRVMHDGQ-PSLLLRDPLQISDRFLVIS-QGLGPALLFCDGKHHRATIAGKLRSML-GVPVDSALVNRLVDALDEAFLLDNLRFREEHARALARYRAAPFRPPALAGQSYPADPAELRRLLDDF---IAA-------VGPV-APAPPT-------GRGVLSPHIDYARGGRVYAQVWQRAAEMVR-----AAEIVLLIGTDHY--------SPEPVTLTRQRYATPLGVLPTDTSVVDALAAAI-GEDAAFAGEL---YHRVEHSLELVAVW---LQYIRG-----DAPCPVIPILAGSFARYM-DGDDPATDPR--FEALITALRRIIA--SRHAVVIISGDMSHVGPAFGGA---PLSNADKEALRRADELVIDRMRAGDAAGFFRVIAETGDRQNICG---LPPTYLALRLM--------DAVE---GELTAYAQCPADDEETSVVSICGMVFG------------
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WP_006973495.1 ------------------------------------------------------------MASTSRPKLR-RLERQTLERDGE-RLLVIRDPLELCE-PFAID-HDYAPVLDALDGQRTVDQVRQSLMMRG-LATVDREDLHDFVADLGDAGLLDDDRFRALWAAAHEAFVETERRAARRAGLLYPEDAQTLRTWLAPI---LPSEPPPAP-SASL-AANEGPSAGWTEPPLAVVVPHQPPPVLGPSLRRLLANLGEPER------YARVVILATDHS-------PGLLPYASADKDWETPLGLVPADLATLAALDSRV-PWLL--REQI---RLRTNDPSEWAALL---LRALWG-----ERCPPIVPIACGQTRLTTKDGRARSDE----LTGALEVLLGDPSSNQGRTLWWTAAELSHLGPAFGHA-----SLPERAEVLDADRAMLAPLLDGKPHALAAACMEREPSQRPSG---TAALVTLAELLPL------GYRAHLLDQLILPAPGSSQQHTTGWIGAPIIQVQAR----------
WP_020404676.1 -------------------------------------------------MSDIKPDSIFNSYTDPIPPLRFDVQIIPIKQDGK-TYLYFQDQYGYATSDFAVP-QSARSMLSLFDGQRSVEDIMEFS-----DNGVTKEQILEYVQFLDENALLHSAHFKEHAAKMESEYERSDVHFSITAGLAYPDDPEEMTHFLNEA---FEK-------LPTS-EPVQT--------AKALYAPHIDIRVGMNSYVKAFSAIKELKP-------KRVVMLATSHYSGMYPDIYEERPFVIASKDFKMVNGIVKADWEGIKKIREQIEGEEEHYGVTFQDRAHRIEHSIEQHLIF---INHLWE------HEFSLIPIVVGGLDELFYKADGFQGQQ---VENFSGLLAELFVD-DDNTFFLISGDLAHIGKKFGDN---KPAKELFDDIRNFDDAFLDFGASGSPQKLLNLMSEKYDPFRICG---YPPLYSFLKTL--------PGLN---GEILTYDIW-DESERESGVSFGSILYR------------
WP_018127301.1 -----------------------------------------------------MSDLLFNSFTDAIPPIRFDIQRISVEQEGQ-PLIYFYDQLGYATPNFAVP-AAAEPILSLIDGSRSVQDIINFS-----DDEVTKEQILEYVQFLDGNGLLDSAYFGERAEEIEVKYEQNNIHSSITAGSTYPADPTQLNAYLNDA---FD--------THPH-AEPVSK-------AHALYAPHIDPRVGMSTYVKAFSAIKNLKP-------KRVVVLATSHYAGLYGDVYDNKPFILSSKDYEMPNGTVKTHREAISLIKEQT-QHDDIFGTSFVDRAFRVEHSIELHLLF---LNHLWD------HDFEIIPILVGGFDELLYHDQSFLQDQ---IKAFIYLLNQQFN--DDETFYLISGDQCHVGKKFGDQ---KAAKELFSEVENFDSTFLDHATSNSPKQVVELMKEGYDPYRVCG---FPPLLTYLNAF--------TEVK---GTLLDRSIW-DEERADSAVSYASILFT------------
consensus/100% .................................................................................................................hpGp.....l....................h...L....hh.s........................ss..Y......h..bh.....................................lh.Pp.........h...h..h..............hhhhussa.............h......h..s.G...........l......................pcs.-b...h...l...b...........hlPhh.s......................h...h.............h.u.-b.HhG..a...................D...h..........hh............su.....s.........................................ls.s.h.h.............
consensus/95% ....................................................................h....p............hhh.D...h......hs......hh..h-Gp.s...l............h....l..hh..L-...hl.s..h..........h.....+....us.sY......h..bh.....................................lh.PHhp.......a..sh..h..............hhlhussH.............hsh....h.TPhG.h..c...h..l..............h....a..EHslEh.hhh...lp..b...........hlPhl.u......................h...h...........hhl.u.DhsHlG..aG.......s..........D...l..h...p...hh.......s..phsu.....s.......h...............................u.Vshssh.h.............
consensus/90% .................................................................b..hp...p............hhl.D...h......ls......hh..h-Gp.s..pl...h.....s..h....l..hh..L-...hL.s.ph..........h.....R....AG.uYs.....h..bhp....................................lh.PHh-...s..sas.sh..h..............hhlhGsuH.............hsh...sh.TPhG.h.s-...l..l..............h....a..EHolEh.hha...lp..hs..........hlPllhu......................h.p.l...........hhl.usDhsHlG.caGc......s..........D...l..h...p...hh.......s..plsu.....s.h....hh.................lh............S.Vuhssh.h.............
consensus/85% .................................................................b.bhR...ph...........hhl.D.b.h....h.ls......lh..h-Gp.sb.-l...h.....G..ls.p.l.phh..L-.s.hL.s.ph..b..p....h.....R....AG.uYs.....h..hlp................s..................slhhPHh-...s..sYs.sh..h............p.hhllGsuH.............hsh...sa.TPhG.h.sD..hl..L..............h....ac.EHSlEh.hha...lp..hs..........llPllhu......................h.phl.......s...hhlhusDhsHlG.+aGcs.....s......hb..D...l..h...p...hh.......s..plsu.....shh....hh...............s.ll.a.....p....ShVuhush.h.............
consensus/80% .................................................................b.+lR...ph...........hhlpD.h.h....hhls....h.ll.hh-Gp.sl.-lb..h.p...G..ls.ppl.plhp.L-ps.hL.s.phb.bb.p...ph.....R....AG.uYP.s...hp.hlp.h..............s...ss.s.........sbsllhPHl-...s..sYu.sh..l............p.hhllGsuHb............hsh...sa.TPhG.h.sD..hl..L.....s.ph..ss.h....a+.EHSlEh.hhF...Lp.hhs........hpllPlLhu......................h.phL..hh...s..shhlhusDhsHlG.+FGcs.....s......hb..D..hlp.h...cs..hh..h....s..plsu...h.shhshh.hh...........p...GplL.apb...p..p.ShVuhushhh.............
consensus/75% .................................................................b.+lR...ph.sh......s.hhlpDsh.h...slhls....h.ll.hh-Gp.slp-lb..h.p...G..ls.cpl.pllp.L-cs.hL.s.phb.bb.c...phb....R....AG.uYP.s.p.hpsalpsh..............ss..ss.s.........sbsllhPHl-.p.s..sYu.uh..l..s........scbhhllGsuHb.........p..hsh...sa.TPhG.h.sD..hl..Lp..h.sbpl.bss.h...sa+.EHSlEh.hhF...Lp.hhs........hpllPlLhu......................h.puLp.hh...s..shhlhusDhuHlGs+FGDs.....sp.....hb..Db.hLpbh..scspuhh..l....s..+lsG...h.slhshh.hh.........s.p...GplL.acb...c..p.ShVuhushhh.............
consensus/70% .................................................................b.+lR...ph.shp.....s.hllpDshul...slhls..s.h.llshhDGppolp-lb.bh.c...G.bls.cclbpllp.L-cs.hL.o.chb.bb.c.b.phb.p..R....AGbuYP.s.pphpsalpsh..............ss..ss.s.........sbsllhPHl-.p.u.psYu.uh..Lp.s........scbllllGsuHb.........p..hsh.s.sa.TPhG.h.sDb.hl..Lp..h.sbpl.bss.h...sa+pEHSlEh.hhF...L+.lhs........hpllPlLhu.....................ph.pALp.hh...s..shllhusDhuHlGs+FGDs....hspsb...hbppDb.hLpblsps-spuhh..l....ss.+lsG...h.slhshh.hl.........s.p...GplLsacb...-s.s.ShVuhushha.............

G. YceI-like domain found in gene neighborhoods of YgiD family alignment

Signal Peptide-----> |YceI-like domain------------> |
FINAL ---------------HHHHHHHHHHHHHHHHHHH----------------HHH-----------------------EEE-------EEEEEEEEE-EEEEEEEEE--EEEEEEE---------EEEEEEE-----------HHHHHH------HHHH-----EEEEEEEEEE------------EEEE--EEEEEEEEEEEEEEE-------------------EEE-EEEEEEEEEE------EE---------------EEEHHHHHHHH-
ALIGN -----------------HHHHHHHHHHHHHHH------------------HHH-----------------------EEE--------EEEEEEEE-EEE-----EE-----EEE---------EEEEEEE--------------------------------EEEEEEEEEE------------EEEE--EEEE---E-EEEEE----------------------------EEE-------------------------HHHHHHHHHH---
HMM ------------------HHHHHHHHHHHHH-HH----------------HHH-----------------------EEEE------EEEEEEEEE-EEEEEEEEEEEEEEEEE---H------EEEEEEE-----------HHHHHHHHHHHHHHHHHH---EEEEEEEEEEE-----------EEEEEEEEEEEEEEEEEEEEE----------E--HHHHHEEEE-EEEEEEEEEHHHHH--------------EEHHHHHHHHHHHH---
FREQ ---------------HHHHHHHHHHHHHHHHHHH----------------HHH----------------------EEEE-------EEEEEE------------------EEEE---------EEEEEEEE----------------------HHHH-----EEEE--EEEE------------EEE----EEE-EE--EEEEE--------------------H-----HHHHEEHHH----EEE---------------EEEEEHHHHHH-
PSSM ---------------HHHHHHHHHHHHHHHH--H----------------HHH------------------------EE--------EEEEEEEE-EEE--EE----EEEEEEE--------EEEEEEE------------HHH------------------EEEEEEEEEE------------EEEE---EE----EEEEEEEE-------------------EEE-EEEEEEEEEE-----------------------EEEEHHHHHH--
WP_023453274.1 --------------MKHLTSLIAASVLALGLASA----------------PAFA-------------------ADTYALD--ARHTSVTFQYTHF-GLSRPTGKFMNAVGKVTLDDAAPANSSVEVSFALDGLSTG-----VKELDAHLLSPDFFDAAKYPTATFKSTKVELT-----GAD--TAKVTGDLTLHGVTKPVTFDVK----------LNKRSDDKKKAG-FSATGFILRSEFGITKYIP---------GGSDQIDLYIEAESVLQ---------------------------
WP_006272192.1 --------------MKRLTSLLAASVIALGLATA----------------PAFA-------------------ADTYKLD--AGHTEVVFGWTHF-GFSKPTGKFANAVGSVTLDQADPAKSSVSVSFDISGLNTG-----VPALDNHLKSADFFDAAKFPTATFKSTAVQTT-----SDK--TATVTGDLTIHGVTKPVTLDVT-LNGLG-----EHPMKKKKAAG-FSATGTIKRSDFGVGAYAP---------AVSDEIHLVITAEAIAE---------------------------
WP_023450646.1 --------------MKRLTSLFAASIFALGLATA----------------PAFA-------------------AETYKLD--AGHTEVVFGWTHL-GFSKPTGKFANAVGSITLDQADPSKSSVSVSFDISGLNTG-----VAALDTHLKGADFFDAAKFPTATFKSTAVQVT-----SAK--TAKVTGDLTIHGVTKSVTLDVA-LNGMG-----EHPMKKKKAAG-FQATGTIKRSDFGVGAYVP---------AVSDEIKLEITAEAIAE---------------------------
WP_018081354.1 ------------MTKFALKSVFSASAFAFALLSA--------------SAPAFA-------------------ADTYKLD--DTHTSVIFQWTHF-GFSHPSGKFMNAVGSVTLDEANPAKSSVEVSFAIDGINTG-----VAKLDEHLKGEQFFDAAKFPTATFKSTKVVPT-----SAT--TADVTGDLTIHGVTKPVTLKVK-LNKKD-----VHPMMKKVDAG-FTATGTINRSDFGIGAYVP---------AVSDQIDLSIEAEAIAQ---------------------------
WP_023460103.1 ---------------MLFKSFVSASAVALALFAS---------------APSFA-------------------ADVYKLE--PTHTSVTFQWTHF-GFSHPSGKFMNAVGQVTLDEANPAKSSVEVSFAIDGMNTG-----VPALDTHLKGPEFFDAAKYPTATFKSTKVEPT-----GAD--TAKVTGDLTIHGVTKPVTLTVK-LNKKA-----PHPMMKKDDAG-FSATGQIKRSDFGIGAYVP---------NVSDEIDLFIEAESIKQ---------------------------
WP_023463675.1 -----------------MKPLFKSAAVAAVLFAG-------------AMSPALA------------------APETFKLD--PTHTEVAFSWNHL-GYSNPTAKFMNAVGTVTLDEAKPEMSSVEVSFAIAGLNTG-----YDVFDGHLKGEKFFDAAKYPTATFKSTKVTVT-----GKD--TAKVVGDLTIKGITKPITLSVK-LNKIG-----EHPMAKKKAAG-FSATGAILRSEFNMGANVP---------FVSDEIKLVITAEAQKQ---------------------------
YP_004086624.1 -----------------MRHVFKSTFIAAALFAG-------------SLTPAFA------------------APETYALE--ATHTEVVFSWTHF-GFSKPTAKFMNAVGTLVLDEAAPATSSVEVTFAIDGLNTG-----VAALDGHLKSKDFFDAATYPTATFKSTKVDVT-----GKD--TANVTGNLTIHGVTKPVTLAVK-LNKIG-----ANMKGVKT-AG-FSATGQIKRSDFGMGAYVP---------AVSDEIDLVITAEANKK---------------------------
WP_023453273.1 ----------------MRALLVMMAVGGLALPAA--------------------------------------AADTYTIE--PKHSSAQFTYPHF-GLSHPTGKVMGAQGSLVIDSDDPAKSSVTASLDMATLTTA-----LPEFDDLLKSDKYFDVTQFPKATFVSTLVEPT-----GEK--TAKVTGDLTVHGVTQSVVLDVT-FNRKA-----FNPALFKTGVG-FTATTQLSRKAFGLGNLEP---------VVGDDIGLLIEVEAY-----------------------------
WP_006272191.1 -----------------MSARLSSLIFLLAATAW-----------------------------------PVAAAETYTIE--PKHSSAQFTYEHF-GLSHPTGKVMGAAGTIVLDSDDPARSSVTASLDMATLTTA-----LPEFDDLLKGEKYFDIARFPKATFVSTLVEPT-----GDK--TAKVTGDLTVHGITQSVVLDVT-FNRKA-----FNPALFKTGVG-FTATTQLSRKAFGLGNLAP---------VVGDDIGLVIEVEAY-----------------------------
WP_023450645.1 -------------------MTGRLAIVLFGLAAA-------------TSPVAAA--------------------DTFSIE--GKHSSAQFTYEHF-GLSHPTGKVMGAAGTIVLDSDDPARSSVTASLDMATLTTA-----LPEFDDLLKGEKYFDVARFPQATFVSTQVEPT-----GDR--TAKVTGDLTVHGITQSVVLDVT-FNRKA-----FNPALFKTGVG-FTATAQLSRKAFGLGNLEP---------IIGDEIGLVIEVEAY-----------------------------
WP_023460102.1 -----------------MLRYAALLLCLLATPAM--------------------------------------AGGPLTFE--PDHTSVTFQYPHF-GLSHPSGKIMGASGTLALDENDLTKSAVDITLDMATLTTA-----LPPFDQMLKGDDYFDVVKFPKASFKSTKVEPT-----GPT--TANMTGDLTIHGVTQAVVLAVV-FNKKA-----FNPALFKTGYG-FSATGHISRRAFGMSKFEP---------IVGDDIDLFIEAEAYP----------------------------
WP_018081355.1 ------------------------MALGLAATPA--------------------------------------LADSLTFE--PTHTSVVFQYAHF-GLSHPSGKIMGATGTLILDDKDLSRSTVDITLDMRTLTTA-----LPDFDALLKGDDYFDIARFPTATFKSTKVELT-----GET--TANVTGDLTIHGVTRSEVLAVT-FNKKA-----FNPALFKTGCG-FSATAHLSRKAFGLGHFEP---------IVGDDIDLIIDAEAY-----------------------------
WP_009849395.1 ---------------MKLKHLFASLLITLAFAMP------------------------------------VQAAENYAIDIKGQHAFIEFKIKHL-GYSWLLGSFRTFDGNFTYDEKKPEQDKVSVTIETASLDTN-----HAERNKHLRSADFFDVEHFPTATFVSTSYEPT-----GKD--TGILHGTLNLHGVSKNIVIQVK-QIGAG-----PDPWGGYR-RG-FEGRTTLHLSDYNMKKAAM-------LGPVAENVELFLSIEGIRQ---------------------------
WP_008241805.1 ----------------MKKVFLFLVAISISAATF--------------------------------------AQTKWTVD--PMHSFVNFSVKHM-GISFVDGAFTKFDGAVEASKVDLTDAKINFTVDVNSIDTR-----VEPRNNHLKSDDFFNAAQFPTMTFVSSSFKKL-----SGN--KYELAGKLTIRDVTKDVKFAVV-YGGTA-----KDQQGNLK-AG-FGATTTINRLDYNIKYDPT-------GMGVAKDVTISLNLEFAQAK--------------------------
ETZ19363.1 ----------------MKKVFLFLVAISISVASF--------------------------------------AQTKWTVD--PMHSFINFSVKHM-GISFVDGSFKKFDGAVTAAKEDLTDAKISFSVDVNSISTS-----VEPRDKHLKSDDFFNAETFPYMTFESTSFKKL-----KGN--NYELSGKLTIRDVTKDVKFNVV-FGGTA-----KDQQGNTK-AG-FSANTTINRLDYNIKYDPT-------GMGVGKDVKITLNLEFVQAK--------------------------
YP_004061076.1 ----------------MKKFSTLLALCLLGSVSV--------------------------------------FAGNYNVD--TTHSNVGFKVKHM-MISEVSGKFDTFNGSFEYDEKTKTLKSLNGKIDVNSINTA-----NTKRDDHLKAPDLFDVQKYPSITFSLDKVKGD------------KAYGKLTMHGVTKNVILALE-NNGVV-----KDPWGNTR-VG-LGLSGQLNRKDYGITWNTA---LEAGGVAVGDVIKLDVQLEGILTQ--------------------------
YP_005552388.1 ------------------MKFLKLGLASVIASSA-------------------------------------LFAGTYNVD--VSHSNVGFKVKHM-MISNVIGKFNKFNGTFEYDEKTKTLKSLVGEIDVNSINTE-----NEKRDAHLKSAEFFSANEFNNIKFVLSKVDGD------------KAYGKLTMRGVTKDVTLDLE-NNGTV-----KDPWGNTR-VG-LGLSGKINRMDYGLKYNTV---LEAGGVAVDEIVKLDIQLEGILAK--------------------------
YP_003654406.1 ------------------MNIVKLGLISILTAGA-------------------------------------LFAGTYNVD--TVHSNLGFKVKHL-MISNVTGKFDKFNGSFVFDEKTNTLKSLKGTAEVASINTD-----NAKRDGHLKSADFFDAANHPELTFDLEKIKGD------------KAYGKLTIRGITKPVVFDYE-NNGTV-----TDPWGNKR-VG-LELSGKINRKDFGLNWNKT---LEAGGVLVGETVKINVELEGVLAK--------------------------
WP_008241848.1 ------------------MKLFKLGLTSILAGGA-------------------------------------LVAGTYNVD--TAHSHIGFKVRHM-MISNVNGKFNTFNGTFEYDEETKTLRSLNGTVEVKSINTE-----NAKRDEHLRTSDFFAAAEYPQMTFILEKVKGE------------TAYGKLTMRGVTKDVAFEFE-NNGLV-----KDPWGNIR-VG-LALSGKINRFDYGIKYNEI---LEAGGVAVGETVKINVELEGILIRP-------------------------
YP_008330100.1 ------------------MNFLKSTLVSFAVTTT-------------------------------------LFAGNYAID--TSLSNANFTVKHL-KVTNVTGTFNDMSGNFEYDEETNKLKSLKGEIVVSSINTT-----DEKRDEHLKSEDILNVKKFPKIFFKSTKIEDN------------IVYGDLTIRNVTKNIKLELE-----------NQAFLDKQ-VI-FSMKGETKRSYFDISWDEL---LETGSIAVSDEIKLTINIKGNLVEEPKPEEKKEDKKKTNKKVTEKKKETK
WP_004510176.1 ------------------MNFLKSTLVSFAVTTT-------------------------------------LFAGNYAID--TSLSNANFTVKHL-KVTNVTGTFNDMSGNFEYDEETNKLKSLKGEIVVSSINTA-----DEKRDEHLKSEDILNVKKFPKIFFKSTKIEDN------------IVYGDLTIRNVTKNIKLELE-----------NQAFLDKQ-VI-FSMKGETKRSYFDISWDEL---LETGSIAVSDEIKLTINIKGNLVEEPKPEEKKEDKKKTNKKVTEKKKETK
YP_001489089.1 ------------------MNFLKLTLVSFAVTTT-------------------------------------LFAGNYAID--TSLSNANFTVKHL-KVTNVTGTFNDMSGNFEYEEETNKLKSLKGEIVVSSINTA-----DEKRDEHLKSEDILNVKKFPKIFFKSTKIEDN------------IVYGDLTIRNVTKNIKLELE-----------NQAFLDKQ-VI-FSMKGETKRSYFDISWDEL---LETGSIAVSDEIKLTINIKGNLVEEPKPEEKKEDKKKTNKKVTEKKKETK
YP_005537653.1 ------------------MNFLKSTLVSFAVTTT-------------------------------------LFAGNYAID--TSLSNANFTVKHL-KVTNVTGTFNDMSGNFEYEEETNKLKSLKGEIVVSSINTA-----DEKRDEHLKSEDILNVKKFPKIFFKSTKIEDN------------IVYGDLTIRNVTKNIKLELE-----------NQAFLDKQ-VI-FSMKGETKRSYFDISWDEL---LETGSIAVSDEIKLTINIKGNLVEEPKPEEKKEDKKKTNKKVTEKKKETK
YP_008330102.1 ------------------MKKLKLGLLSLAVSTA-------------------------------------LFAGNYNVD--ASHSNAGFTVKHM-MISNVTGKFNDISGSFEYDEKTNKLKSVSGEIVVDSINTA-----DEKRDAHLKADEIFAAQKFPKITFKSTKVEKD------------VVYGDLTMKGVTKNIKLQLE-NGGAV---------GEK--AG-FALSGKINRSDFGITWNKV---LETGGVAVSDEVKLTIDIEGNLAK--------------------------
YP_001489091.1 ------------------MKKLKLGLLSLAVSTA-------------------------------------LFAGNYNVD--ASHSNAGFTVKHM-MISNVTGKFNDVSGSFEYDEKTNKLKSVSGEIVVDSINTA-----DEKRDGHLKSEDIFAAQKFPKITFKSTKVEKD------------VVYGDLTMKGVTKNIKLQLE-NGGAV---------GEK--AG-FALSGKINRSDFGITWNKV---LETGGVAVSDEVKLTIDIEGNLAK--------------------------
YP_005537655.1 ------------------MKKLKLGLLSLAVSTA-------------------------------------LFAGNYNVD--ASHSNAGFTVKHM-MISNVTGKFNDVSGSFEYDEKTNKLKSVSGEIVVDSINTA-----DEKRDGHLKSEDIFAAQKFPKITFKSTKVEKD------------VVYGDLTMKGVTKNIKLQLE-NGGAV---------GEK--AG-FALSGKINRSDFGITWNKV---LETGGVAVSDEVKLTIDIEGNLAK--------------------------
WP_004510178.1 ------------------MKKLKLGLLSLAVSTA-------------------------------------LFAGNYNVD--ASHSNAGFTVKHM-MISNVTGKFNDISGTFEYDEKTNKLKSVSGEIVVDSINTA-----DEKRDGHLKSEDIFAAQKFPKITFKSTKVEKD------------VVYGDLTMKGITKNIKLQLE-NGGAV---------GEK--AG-FALSGKINRSDFGITWNKV---LETGGVAVSDEVKLTIDIEGNLAK--------------------------
YP_007644724.1 -----------------MKQLMTTALLTLALTTT-----------------AWA--------------NTKLQAGKYNVD--GMHSSVGFEIPHL-VISSVEGKFKTFSGVLTINEK-FDKSTLTAEAEIGSIDTG-----VTDRDNHLKSPDFFDAAKHPKMTFKSTSITGT------PE--SFKVTGDLTIKGKTKKVTFDGQ-YKGTV-----ADAYGNTK-AA-FVASTKINRQEFGLTWSKA----VEAGPVVGDEVTITLKIQAAKEVAKK-----------------------
AHI05200.1 -----------------MKALLASALISLVSVSA---------------------------------MAKTIPAGTYNID--PAHSNVTFKIRHL-VISTVEGRFSKFDGKIVIDPK-VEKSKAEMNVDVASINTD-----NKDRDDHLRSADFFDAAKYPKITFVVKKIKAD-----GDD---FKITGDLTIKGKKKEVTLEAD-YLGDV-----QDPFGNHK-IA-FSAEGKISRKDFGITWNNM----VEAGPVVGDEVKLVLNIQAAKPVEKK-----------------------
NP_967946.1 -----------------MKALILGSLVTLAGMSA---------------------------------FAKSIPAGSYNID--PAHSKIGFEIPHL-VISTVEGRFAQFDGTLDVDAK-LEKSKAKLNIEVASISTE-----NKDRDDHLKSPDFFDVAKNPKMTFVTKRITGT------PD--NLKIVGDLTLKGKTKEVTLDAK-YLGDV-----NDAYGNNK-VA-FTATGKINRKDFGLNWSSV----VEAGPVVGDEVTLILKIQAGKPAPKKG----------------------
YP_007021918.1 ------------------MSAFAKSI----------------------------------------------PAGSYNID--PAHSKIGFEIPHL-VISTVEGRFAQFDGTLDVDAK-LEKSKAKLNIEVASISTE-----NKDRDDHLKSPDFFDVAKNPKMTFVTKKITGT------PD--NLKIVGDLTLKGKTKEVTLDAK-YLGDV-----NDAYGNNK-VA-FTATGKINRKDFGLNWSSV----VEAGPVVGDEVTLILKIQAGKPAPKKG----------------------
WP_020677739.1 ----------------------MSIALLFAFAQP-------------------------------------GFSASYKID--PMHSEVGFTVQHL-MFFKVSGYFTDFEDTIEADSQARTLSAAAAVIKTTSVDTR-----IGKRGNHLRSADFFDAAKFPEMIFVSKKVEGS-----GND---IKVYGDLTIRGTTKPIVLSGA-FLGEN-----KDAWGNVR-AG-FAAKGMINRKDFGLTWNAI---LESGGVTVGDDVEITLQVEAIKS---------------------------
YP_006891597.1 ------------------MKRLVTALCTILALSV----------------PALA------------------LASTWAID--PEHSHVGFKVRHL-MVSNVKGNFETFAGTVTLDDKDITKSKVEVSIDTTSINTN-----VKKRDDHLRSADFFDVAKYPAMTFVSKKVATA-----GKD--KLKVTGDLTLHGVTRQVVLDVDGPSKEA-----KDPWGNIR-KG-ATATTTINRKDFGLNWNKA---LETGGVVVGDEVVITLEIEMIRK---------------------------
YP_003956129.1 -----------------MKMLLKSVIAAAA-IAV----------------PSIA------------------AASTWEID--PAHSAARFTVRHL-MISNVEGAFGKVTGTVNLDDKDVSKSTIEASIDTTTVNTN-----EPKRDAHLKSPDFFEVEKYPAMTFKSTSVKAN-----GKD--KFKVVGDLTLHGVTKPVTLDVLSPAKET-----KDPWGNLR-RG-VSATTKLSRKEYGLTWNQA---LEAGGVAVSDEVAVVLDLSLIKKDAAPAPAK-------------------
YP_005372355.1 -----------------MKMSLKSAITLLAVAAP-----------------SFA------------------FASAWEID--SSHSSAQFAVKHM-MVSNVRGTFSNVKGNVNLDDKDITKSTIEATLDATTINTN-----EPKRDEHLKSPDFFDVAKFPTITFKSTKVAKA-----GKD--KLNVTGDLTMHGVTKPVTLAVEGPTPET-----KDAWGNVR-RG-AVATTKIKRSDFGLTWNKA---LEAGGVAVGDEVTITLDLETTKKPDAASAPAATDKK--------------
YP_007363448.1 -----------------MKTTLKSAIALLVALPS----------------LALA--------------------STWNVD--PAHSSAGFTVKHM-MVSNVNGSFNIKEGTVNLDDKDITKSTVEATLDAASVSTA-----NAKRDEHLRAPDFFDVAKFPTITFKSKKVEKA-----GEG--KLKISGDLTMHGVTKPVVLDVTGPSKES-----KDPWGNTR-TG-VSATTKVNRKDFGLTYNTA---LETGGVAVGEEVTVNLDLSLVKKAPEAAAPKK------------------
WP_002638793.1 -----------------MKTSLKSAVALMFALPS----------------MALA--------------------STWKVD--ESHSNAGFAIRHM-MVSNVNGSINVKSGTVNLDDKDISKSTVEAVLDASSINTG-----NAKRDEHLKAPDFFDTAKFPEITFKSTKVQKA-----GAG--KLKVSGDLTMHGVTKPVVLDVTGPSKES-----KDPWGNTR-TG-VTATTKLNRKDFGLTYNQA---LETGGVAVGEEVTVNLDLSLVKQGAPAPAATDKK----------------
YP_004666362.1 -----------------MKTSMKSAVALFFALPS----------------IALA--------------------STWKVD--DSHSSAGFSVRHM-MVSNVTGSFNVKSGTVNLDDKDITKSKVEAVLDASSVNTG-----NAKRDEHLKAPDFFDTAKFPEITFKSTKVQKA-----GAG--KLKVTGDLTMHGVTKPVVLDVTGPSKES-----KDPWGNTR-TG-VTASTKLNRKDFGLAYNQA---LETGGVAVGEEVTVNLDLSLVKQADAAAPAAADKK---------------
YP_634014.1 -----------------MKTSMKTAVALFFALPS----------------IALA--------------------STWKVD--DSHSSAGFSVRHM-MVSNVTGSFNVKSGTLNLDDKDITKSKVEAVLDASTVNTG-----NAKRDEHLRAPDFFDTAKFPEITFKSTKVQKA-----GQG--KLKVTGDLTMHGVTKPVVLDVTGPSKES-----KDPWGNTR-TG-VTATTKLNRKDFGLAYNQA---LEAGGVAVGEEVTVNLELSLVKQADAAATDKK------------------
YP_003641987.1 ------------------MSPLSIKTLCGGALLS-------------ICAAAWA---------------QPVPVAAYTHA--LPVSSVSFSATQM-GVP-MKGHFKTLTAQIDFMPGDLAKSHVEVAVQSASVDAG-----SAQTNALLAGADWLAAKADPQARFVSTQFTPD-----GPG--RYWVSGTFSVKGHSQPLRVQVS-----------THPDGKD--LI-MDAAFTLDRTAFGLGTGSW-----ADTSVVAAAIAVQVHLVVSPQ---------------------------
YP_003622902.1 ------------------MSPLSIKTLCGAALLS-------------ICAAAWAQPV---------------PAAAYTHA--LPASSVSFSATQM-GVP-MKGHFKNVTAQIDFMPGDLAKSHVEVAVQSASVDAG-----SAQTNALLAGADWLAAKADPQARFVSSQFTPD-----GPG--RYWVSGTFSVKGHSQPLRVQVS-----------THPDGKD--LI-MDAAFTLDRTAFGLGTGSW-----ADTSVVAAAIAVQVHLVVSPQ---------------------------
YP_002363470.1 ------------------MRVLKLAIALAALTLE------------------------------------PAHAANWIAD--PHKSRIGFSGMQT-GVP-FQGSFGKWSAEIAFDPAHPESSHAKVTIDLASASTG-----DGQRDRALPEPEWFAAKIYPEAIFETTRFIAK-----GAG--AYDAPGRLTIRGVSKDVVLPFT-----------LTIDGDAATAK---GRLDLIRTDFGVGQGAW-----TSGQWVALEVGVDVDLKATKAGD-------------------------
WP_022652770.1 -----------------MKKALFTVLFSSVVASA------------------------------------AYAAPYTQID--SSKSRVEFGYRQM-GVG-MQGHFKRVQAQLQLDPAQPQSAKAQIDIDLNSIDTG-----SAEANQEVAGKAWFDSKTYPTARFISKEVKAV-----GPQ--QYQVSGTLTIKGRSQPIVAAAS-----------LTPQGNQALIK---GKFRFKRSDFAIGEGVW-----ANFDTVANEIDVQFQFLAK-----------------------------
WP_019431048.1 -------------MNTVLKTLLALTATALGLQAQ--------------------------------------AAPYQSIV--PAKSSVTFSYKQM-GVA-MDGRFKKFAAQVNFDPAKAEQAKASFEVDLASVDAG-----SSEADQEVVTKSWFNAAAFPKASFVAKQIKQT-----APN--QYEVQGTLSIKGLSRDVKFPMK-----------HTAQGK---DGLLTGSFTLKRADYTIGEGMW-----AKFDVVANDIQVNFSLATTLSK--------------------------
YP_934373.1 ------------------MPRSRPAALGLLAASL-------------ALSTAAY------------------AVEFTQVN--AAASRVDFSYKQM-GVG-MDGRFGKADFQLAFDPARPEAGRAAIDIDLASIDTG-----SAEANAESAAKAWFDTARHPRASFRATRVKAL-----GGN--RFEAAGTLTIKGRSQEVTAPFT-----------FNAQGN---AGVFDGSFVLRRSDFGIGEGEW-----ADPSIVANEILVKFHVQAAAR---------------------------
WP_002927104.1 -----------------MRTLLAAAALAAAMPLA------------------------------------AHAADYTQLQ--TARSKVGFSFTQM-GVT-LDGHFERFDGELRFDPAAPESARAVVEVELASIRTG-----MPDADAEVAGRSWFNIGEFPRARFESSSVKAL-----GGE--RFEVSGALTIKGRSLPVVVPAS--------------FAVRDGVGVFEGEFVIRRGDFAVGEGAW-----AHFDVVANEVRVRYQISATQ----------------------------
YP_003166962.1 ------------------MKRLAFAFAFACALAA-------------ALSAHAV--------------------EYTQVQ--ADKSSIQFTYKQM-GVA-VDGRFKRFSSQIAFDPAKPAAARAAFDVELASVDTG-----AAEGDEEVAGKAWFNTRAFPTARFVSGSVKAL-----GGN--RYEVAGQLSIKGRTQDVVVPAT-----------FTAQGN---SGVFDGSFTIRRADFAIGEGSW-----AKFDVVANDVQIRFRISAAGK---------------------------
YP_285995.1 ------------------MKKLALALAFASLIPA----------------AHAV--------------------EYTQVQ--PEKSAVTFVYKQM-GVA-VDGKFKKFSSQLNFDPAKPAAAKATFDVELASVDTG-----APEGDQEVAGKPWFNTKAFPTARFVSGSVKAL-----GGN--KYEVAGKLSIKGQTQDVIVPAT-----------FTAQGN---TGVFDGGFTIRRADFTIGEGAW-----AKFDIVANDVQIKFRITASTK---------------------------
WP_018509468.1 --------------MKPGTRHVAPFAGLAALAAL-------------LLSAGAQ------------------AIEFNQLL--ADKSAVSFAYKQM-NVP-LDGGFKRFNGRINFDPAKPALAKAEIDIELASIDTG-----SEEGNDEVAGKLWFNTQQFPVARFVSTSIKPL-----GNN--RFEVAGRMSIKGRTLDTKTPAT-----------FRQEGN---LGMFEGSFVLKRGDYGIGEGMW-----ADYGTVANEVQIKFRLVAAAAASKK-----------------------
YP_005028557.1 ----------------MIKQTLGAAALAAAVFAL----------------PAQA-------------------VEFNAVQ--ADKTQIAFTYKQM-NVP-VDGKFRKSAASIAFDPAKPQAARASLEIDLASIDAG-----SQEANDEVASKLWFNTKAFPKAIFVSSSVKAL-----GNN--RFEVTGKLSIKGKTLDATAPFT-FKQEG-----TN--------GVFDGAFVLKRADYAIGEGMW-----ADFGTVANEIQIKFHVVAAAAAAAKK----------------------
WP_006604289.1 ----------------MPNHTLNPAQPSTRLSDL--------------------------------------SAGLWVLD--ATTSSVEIKHKSMWGLATIRAAFTKLSGEGEIGPDGSAHGTL--TIEAASILSK-----QAKLDNHLRSADFFHVERYPTFTFTATGVVAD-----GAG--TAKVTGRLTVLGTTRPLSFTAR-----------ATAAGPND-VT-LSGEVAIDRNDFGMGWNKA--------GMIKGRTTVTLTTRFTHR---------------------------
WP_006842567.1 -----------------MKTYLLAIAVVLFAVSCNTTTKNKVEGTDAQSAATGT-------------------GEQLVVD--TTASTIKWKGSKV-G-GDHVGTIALKSGQLAVNGEEVASGSFVIDMNNIVDEDLPTQILKDKLTGHLKSGDFFDVATYPESTFTITKIAKA-AHPTDSV--NYEVSGNLKLKDVEKNITFGAK-----------ITKEGDVY-KA-VTVPFSIDRTQWNVKYGSKTLFADLKENIVNDNIELQITIVAKAAQQQ------------------------
WP_006798436.1 -----------------MKTYLLAIASLIFVASCNNAAKNKVEGTDAQAAASGT-------------------GAELTVD--PSASSIHWVGSKV-G-GSHHGTIGIKSGSLAVNGEEVASGSFVIDMNAIVDEDLTEAKMNEMLVNHLKSEDFFDVAKYPESTFTITKVEAL-ATPNDSV--NYTVSGNLKLKDVEKNISFGAK-----------VTKEGELY-KA-VTVPFTIDRTQWNVKYGSKTLFANLKENIVNDNIELQITVVAKAAQ--------------------------
WP_021272359.1 ------------------MKKFITVLALLSLNAF-----------------------------------------SADVD--LAQSSFNWKGTKV-T-GEHVGGLKLKSASLEVDKDLIKSGEFVIDMNTLSVTDL-QGEWADKFLGHIKNEDFFDVGKFPTSKLKITSATKD------------VVKGDLTIKGKTQPVSIKFK-KEGKA-----------------YVGKLVFDRTKFDMVYGSGDFFKNLGDKMIHNDVAVDFKVVVK-----------------------------
WP_009197228.1 ---------------MKITSYFFALLATLAFTTT-------------QLAAQSG------------------AARSLSAD--TQKSSLVWTGKKI-G-GEHTGTIGLASGSLLVERNKLVGGAFEIDMTSITNTDIADAGYNAKLIGHLKSDDFFGVEKYPKALFSITKATPIAGAKAGAN--NYQITGRLTIKGKTDTITFPAA-----------VTITGNAAEAL---ARITVDRSKFDVRYGSPSFFADLGDKAIDNEFIIDLKLQTTATGSTATATGR------------------
WP_017730158.1 ---------------MKITKYFFAVLALLAFTTT-------------QLAAQSK------------------AGKTLNAD--TQKSSLVWTGKKI-G-GEHTGNISLSSGTLQVEKNKLVGGAFEIEMNSITNTDLTDADYNAKLVGHLKSDDFFGVEKHPKATFKITKATPI--AKAGEN--NYQITGDLTIKGKTENITFPAA-----------VKINGNAAEAV---AKIVVDRSKFDVRYGSPSFFADLGDKAIDNEFIIDLKLITSASAK-------------------------
YP_001610799.1 ------------MFTARFARIALPAALLLSLAGCEDPTKDKPKATISTAAPAQT----------QAAAAPAGPAEALPLD--AAASTIGFVGSKV--TGKHEGKFEKISGSITLAGGKAAGGKLTVEADASSVKTD-----AEKLDGHLKSPDFFDVEKYPKATFTSTEIKAG-----GEKGATHTITGELDLHGVKKTITFPAT-----------ITEGADAV-SG--SAEFVINRKDFGIVYPGK------QDDLIRDDVLLKLSLKAPRKQG-------------------------
YP_008146779.1 ------------MITTRIVRLALPAALLLSLAGCEDPTKDKPKATVASAAPAQT-----------QAAAPTGAAETFPID--AAASTVGFVGSKV--TGKHEGKFEKVSGSITLAGGKAAGGKLSIEADTASVKTD-----AEKLDGHLKSADFFDVEKFPKASFTSTEIKAG-----GDNGATHTVTGELDLHGVKKTITFPAT-----------ISEGADAV-SG--SAEFVINRKDFGIVYPGK------QDDLIRDDVLLKLSLKAPRKQG-------------------------
YP_003641988.1 ------------MLRSSSRSLLAPALSTAVAMAL-------------CAAPAWA---AETTAPQAYVHKHSDPAGSYRVD--PDHSGVQFTIGHA-GVGRFTGVFKRVTGSYTFDPANPAKDKADIVIPAQSLDTF-----LPQRDTDLLAAPFFDAAAHPDIRFVGTRYVPQ-----NKT--HGKLYGNLTLRGVTHPATFEVT-LEGAGDVAYLPKPWGGYL-SG-FVATTTINRMDYGMTAFPA---------GLSHEVKVRVEIEGVRTPS-------------------------
YP_003622903.1 ------------MLRSSSRSLLAPALSTAVAMAL-------------CAAPAWA---AETTAPQAYVHKHADPAGSYRVD--PDHSGVQFTIGHA-GVGRFTGVFKRVTGSYTFDPANPAKDKADIVIPAHSLDTF-----LSQRNTDLLAAPFFDAAAHPDIRFVGTRYVPQ-----NQT--HGKLYGNLTLRGVTHPATFEVT-LEGAGDVAYLPKPWGGYL-SG-FVATTTINRMDYGMTAFPA---------GLSHAVKVRVEIEGVRTPS-------------------------
YP_528698.1 ------------MSVKQVRKAIAKVFSIVFLSAA-------------ATAQANG-----------------PAPGNYAID--ASHTSVVFAVDHM-GYSDVLGRFNELEGSVQVGSS--GEATINMVIKVGSIDSN-----HAKRDEHLRSPDFFNARQFPEIKITGPLSFKR-----LNG--KSELVAKVTLLGITKNVHFELE-EGKQG-----KDPWGLER-VG-YTAIGTLKRSDFGMNFMQG---------GIGDEVLLTVNLEAIKQ---------------------------
YP_008595711.1 ----------------MNLRTVFAAIAAFSAVGV-----------------------------------ASANTVTYNLD--PTHTYPSFEADHMGGLSIWRGKFDKTSGVVILDRA-ARAGSIDVKIDPASIDFG-----NAKLNEHVKSAEMLDVAKFPEASYKGKFSKFK-----GDV--PTEVDGILTLHGVSKPVKLAIH-DFKCI-----QHPMLKREACG-ADATGTFSRADFGVNYGEQ--------YGFKQEVKLAIQVEGVKAD--------------------------
WP_006833879.1 ---------------MNHKYAIIAALGVAVLSGG-------------AIAQSDA----------LTQNPVEVRSGSYVLD--PAHGKITWSVDHM-GFSTYVGQFTDVAATLDLDVRNPSASTLSATIDTDSVGTL-----NDQLDSHLRTADFLDTANFPQAQFAATSMRLI-----DRD--SAAITGNLTLRGVTRPVTIEAD-FNQAG-----INPVDQKYTLG-FDGEATIKRSDFGIIYGLP---------MLGDEVTLTLEAEFKLNETANGN---------------------
WP_006116778.1 ------------MSTFFSRPVLMIAGLTFVLSTA-------------QAAPAFS----------------AVEQGNYAVD--PSHTQVVFSVLHL-GFTNYSGFFSNASGTLALDPAQPEASRLSVSIPTDSVLTP-----STKLTNELKTSEWLDVTHYPKAEFVSSKITPT-----GTD--TADIEGQFTLHGITQPLTLHAR-FIGAG-----QNPMNKTYTVG-FQATGELKRSAYGIKTYEP---------LVADKVLLSIAGAFEKAK--------------------------
WP_019088848.1 ------------MSTLFPRPLLTIVGLTFVLSTA-------------QAAPAFS----------------AVEQGNYAVD--PNHTQIVFSVLHL-GFTNYSGFFSNASGTLALDPVQPEASRLSISIPVGSILTP-----STKLNDELKTAEWFDVAHYPKAEFVSSKITPT-----GTD--TADIAGQFTLHGVTQPLILHAR-FIGAG-----QNPMNKTYTVG-FQATGELKRSAYGIKTYVP---------MVADKVMLSIAGAFEKAK--------------------------
WP_003629201.1 -------MKEQLMSTLFPRPFLTLVGLTFVLSTA-------------QAAPAFS----------------AVEQGNYAVD--PNHTQVVFSVLHL-GFTNYTGFFSNASGTLALDPAQPAESRLSVSIPVGSILTP-----STKLTEELKTSEWFDVAHYPKAEFVSSKITQT-----GTD--TADIEGQFTLHGITQPLILHAR-FIGAG-----QNPMNKTYTVG-FQATGELKRSAYGIKTYVP---------MVADKVELSIAGAFEKAK--------------------------
YP_003186741.1 ------------MSTLFPRPFLTLVGLTFVLSTA-------------QAAPAFS----------------AVEQGNYAVD--PNHTQMVFSVLHL-GFTNYTGFFSNASGTLALDPAQPAESRLSVSIPVGSILTP-----STKLTEELKTSEWFDVAHYPKAEFVSSKITQT-----GTD--TADIEGQFTLHGITQPLTLHAR-FIGAG-----QNPMNKTYTVG-FQATGELKRSAYGIKTYVP---------MVADKVELSIAGAFEKAK--------------------------
WP_010668751.1 ---------------MKKRTLLTSSLAAFGLIAT---------LGTASAAPLPA----------------DIPSGQYAIE--PGHTQVIFSLLHF-GFTNYSGLFSDASGTLKFNPKHLDRTKLDVTLKIDSVQTT-----SPRLTDELKSADWFDAAQFPTATFVSSSVTPT-----GEG--AADISGDLTIHGITKPATLHAH-FIGAG-----VNPMDKAYTIG-FEGTATVKRSEFGVSQYLP---------VVGDDVTLMIAGAFEKK---------------------------
YP_192531.1 ----------------MKTRFLKGAGAAFALTLL--------SSTAYAANPADV------------------QSGAYTVE--TSHTQIGFSVLHF-GFTYYSGQISGVTGALQLDTAHPEASHLNVTIPVSSISTT-----STVLTSELKNGEWFDVAKYPDATFVSTQVRRT-----GTD--EALVTGNLTLHGVTHPEVLHVH-FVGAG-----VNPMDKAYTVG-FQAEATIHRSDFGVKKYVP---------YVGDDVTLTIAGAFEKTAAK------------------------
YP_006985886.1 -----------------MKTILSGAVAALSLTLA--------ATSALAAAPADV------------------KSGTYKVE--AGHTQVNFSVLHF-GFTYYSGQFSNVSGSLKLDAAHPSASKLSVTIPVSSVATS-----STVLTDELKNNEWFDATKYPDATFVSTEVSPA-----GAE--DAVVSGNLTLHGVTKPVVLHVH-FVGAG-----VNPMDKAYTVG-FQATGTIHRSDFGVKKYVP---------YVSDDVNLTIAGAFEKQP--------------------------
WP_007282158.1 -----------------MKTILSGAVAALSLTLA--------ATSALAAAPADV------------------KSGTYKVE--AGHTQVNFSVLHF-GFTYYSGQFSNVSGSLKLDAAHPSASKLSVTIPVSSVATS-----STVLTDELKNNEWFDATKYPEATFVSTEVSPA-----GAE--DAVVSGNLTLHGVTKPVVLHVH-FVGAG-----VNPMDKAYTVG-FQATGTIHRSDFGVKKYVP---------YVSDDVNLTIAGAFEKQP--------------------------
WP_010502601.1 -----------------MKAELSGVIAALSITLA--------AGSALAAPPADI------------------KSGTYKVE--SGHTQVNFSVLHF-GFTYYSGQFSNVSGTLKLDAAHPSSSKLSVTIPVASIATS-----SSVLTDELKNPEWFDAAKYPDATFVSTQVSPV-----GAE--DAAVSGNLTLHGITKPVVLHVH-FVGSG-----VNPMDKAYTVG-FQATGTIHRSDFGVKKYVP---------YVSDDVNLTIAGAFEKQP--------------------------
WP_023945576.1 -----------------MKAVLSGAIAALSIALA--------AGSALAAPPADI------------------KSGTYKVE--TGHTQVNFSVLHF-GFTYYSGQFSNVSGTLKLDAAHPSSSKLSVTIPVASVATS-----SSVLTDELKNPEWFDAAKYPDATFVSTQVSPV-----GAE--DAVVSGNLTLHGITKPVVLHVH-FVGSG-----VNPMDKAYTVG-FQATGTIHRSDFGVKKYVP---------YVSDDVNLTIAGAFEKQP--------------------------
WP_006558195.1 ----------------MSKRLLTCSLAVVGMAAS-------LSMALAEGAPQQV------------------QSGTYKVE--PGHTQVVFSLLHF-GFTNYSGLFSGASGTLALDSVHPAASKLTISLPVSSVQTT-----SDRLTDELKGADWLDAAKYPTATFVSTQVVPD-----GKG--GASITGNFTLHGITRPLTLQAR-YVGSG-----VNPMDKAYTVG-FQATGVIKRSEFGVKTYVP---------MVGDEVTLAIAGAFEKQN--------------------------
WP_010513343.1 ---------------------------------------------------------------------------------------------------------------MQLDPAHPPAERLTVSVPIGSLQAT-----RNRLTGELKDADWSDTDRYPDATLTATSVVPA-----GTD--GTDISGNLTLHGVTSPMVLQAR-YIGAG-----VNPLNRANTVK-FEATATLRRSEFGITAYMP---------MPGDTVTLIIAGAFAKHN--------------------------
AHI25291.1 ----------------MMKKYITKKGIPGGMAAC---------MWALLMTPALA-----------ATPAHDVRAGHYRVE--PGHTQMTFSLMHM-GFTPYSGMFSGISGTLQLDPARPAASRLDVSVPVSSVYTP-----SDRLTGELKGADWFDAARYPNATFASTSVVAD-----GAD--NATITGNLTLHGVTRPVVLHAH-YVGAG-----VNPMDKAYTVG-FAATATIRRSDFGIKTYVP---------MVGDDVTLSIAGAFERQD--------------------------
WP_010508495.1 -----------------MNRSILNGMTAACLLAL-------------PVAPALG-----------APPAHDVQAGRYRVE--PEHTEIVFSLLHL-GFTPYSGMFSGVSGTLQLDPAHPAASRLDVSVPVSSIHTP-----SDRLTGELKDPDWFDAARYPNATFTSISVVPG-----GAD--NATITGNLTLHGVTRPVVLHAR-YIGAG-----VNPLDKVYTVG-FSATAGIRRSDFGIRTYLP---------MVGDDVTLTIAGAFEKQD--------------------------
WP_019087051.1 -----------------MNRSILNGMTAACLLAL-------------PVAPALA-----------APPAHDVQAGRYRVE--PEHTEIIFSLLHL-GFTPYSGMFSGVSGTLQLDPAHPAASRLDVSVPVGSIHTP-----SDRLTGELKDPDWFDAARYPNATFTSTSVVPG-----GAD--NATITGNLTLHGVTRPVVLHAR-YIGAG-----VNPLDKVYTVG-FSATAGIRRSDFGIRTYLP---------MVGDDVTLTIAGAFEKQD--------------------------
YP_002363472.1 -----------MLNKIPSKAALLAALLAAPFLSA---------PAKAQTAPAAV------------------EAGSYAVD--PTHTRVLFKVSHM-GFTNWYGEFTDVTGQLTLDPKAPEKSAVAIHIPAKTISTT-----NAKLDGELKADDWFDVAKYPDIAFKSTKLVVT-----GAG--SGQLTGDLTFHGVTKPVTLAVT-YNAAG-----PNPLNKKYTVG-FDATGSIKRSDFGVTKYVP---------LIGDEVGLIISAGFERKE--------------------------
WP_019973762.1 -----------------MKKLLFTLILSAASLSA--------------------------------------FAQNYTND--KAHSKLGFSVSHM-TISDIEGQFQNFEVHLNLTKEDLSDAKFHVVADVNSINTG-----IEARDNHLKSPDFFNTAKNSKLEFSSKGITRV-----KGN--QFKMIGDLTLNGVTKPVTLKLV-YNGNI-----NNNGVKTY--G-FTVKGDVKRSDFNIGGNFP-------EAVVGDVVTLTSNLEFAAPKAK------------------------
GAE85329.1 -----------------MKKYLVVLVSMLGSLSM------------------MG------------------QTNTWVND--PAHSRLGFVVKHL-TISEISGRFADFSVKVTTSKPDYLDAQIEVTAKIASMDTG-----VEMRDNHLRSADFFDAEKYPTLTFKSTSVEKT-----GKD--KGKLHGNLTFHGITKPVVVDVV-YFGTV-----TNPMNNATTAG-FQIKGVVKRSDFDLGPKFP-------EAVISNDVQIIADVEFSPNK--------------------------
WP_018477698.1 -----------------MKRIFVIIFAFLSLSAF------------------------------------TTLNGTWTND--DAHSQLTFTVSHL-GIADVTGTFNDFDATITSTKPDFSDASIELKAKTASIDTR-----VEDRDKHLKSPDFFNAEKFPELTFKSTAVKKT-----GKD--NYKLTGNLTMNGVTKPVTLDMV-YKGTV-----ENPMSKKQTAG-FQVTGTIKRSDFNLGSGFP-------APMISDEVRIKADGEFVQ----------------------------
NP_949620.1 ---------------MIQRRLLFPILAAALVAAP---------AVFAETAPKTA------KAQAVKTEPVKVESGTYAID--PDHTQVGFVVSHM-GFSEFRGRFGDVSGTLQLDGANPAKSSFDIKLPTASVNTP-----VDKLTEELKAADWLDAKAHPEIVFKSQNVTVT-----GPR--QAKVTGELTLHGVTKKVTLDAR-LHGAG-----VNPLNKKVTVG-FDLTGTIKRSEFGVTKYVP---------LISDEVGLEINAAFEKQN--------------------------
YP_001993729.1 ---------------MIQRRLLFPILAAALVAAP---------AVFAETAPKAA------KAQAVKTEPVKVESGTYAID--PDHTQVGFVVSHM-GFSEFRGRFGDVSGTLQLDGANPAKSSFDIKLPTASVNTP-----VDKLTEELKAADWLDAKAHPEIAFKSQNVTVT-----GPR--QAKVTGELTLHGVTKKVTLDAR-LHGAG-----VNPLNKKVTVG-FDLTGTIKRSDFGVTKYVP---------LISDEVGLEISAAFEKQN--------------------------
WP_002927112.1 -----------------MHSTFRKFAASLSLVAG-----------ASLALPALA------------------APQTYVVD--GSHTFPRFSYSHF-GLSTQMSRFNTTTGTVVLDQE-ARTGSVDIEIDMRSVDTG-----FATFNEHIQGEDFFHTAQYPTATFKSTRVVFE-----GDK--PVAVDGELTIKGVTRPVTLSLS-SFTAM-----QHPMVPKQAIG-ANASVTVKRSDFNAGKYAP---------HVSDEVTIDIALEAVAP---------------------------
WP_002935627.1 -----------------MHSTFRKFAASLSLVAG-----------ASLALPALA------------------APQTYVVD--GSHTFPRFSYSHF-GLSTQMSRFNTTTGTVVLDQE-ARTGSVDIEIDMRSVDTG-----FATFNEHIQGEDFFHTAQYPTATFKSTRVVFE-----GDK--PVAVDGELTIKGVTRPVTLSLS-SFTAM-----QHPMVPKQAIG-ANASVTVKRSDFNAGKYAP---------HVSDEVTIDIALEAIAP---------------------------
WP_018509469.1 ----------------MKKLALALAFASFAASAF-------------------------------------AAPETYVID--PTHTQPRFEYNHF-GYSNQVHSFDKTSGTIMFDKA-ARTGSVDVTIDAKSVNTG-----YPLLNQHIQDEDFFDTAKYPTITFKSTSVKFD-----GDK--PVSVDGNLTIKGITKPVTLTVT-SFQAM-----PHPIMKKDAIG-ANAVTKIKRTEFNMGKYAP---------YVSDDVTLEIPMEAVAVNKQ------------------------
YP_003166961.1 ------------MKKSIHPAATLATLATIALAAV-------------ASTPALA------------------APETYVVD--ANHTYPRFSYSHF-GYSTQLSRFNKTTGKVVLDKA-AKTATVDMEIDARSVDTG-----STIFDEHIQGEDFLDTARYPTATFQSTRVIFA-----DDK--PVAIEGKLTLKGVTRPVTLTVT-SFQAM-----PHPMLKKDAIG-ANAWTVVKRSDFNAGKYAP---------NVGDEVRIDIAIEAIRQ---------------------------
WP_006892722.1 -----------------MKRITLLILAAAISTPA------------------------------------LAAPETYVID--NTHTYPRFSYSHF-GFSTQLSRFDKTSGNIVIDRE-AKTGSVNVVIATTSVDTG-----YPLFNEHIQGVDFFDTAKYPTATFTSNKVNFD-----GEK--IVSVDGSLTLKGISKPVTLDVT-SFQCM-----PHPMLKKDACG-ANATAVVKRTDFNMGKYAP---------NVSDEVTLTIAVEAVKE---------------------------
YP_005028558.1 ----------------MIKQLVAVAIAASSFAAV-------------------------------------AAPETYVMD--GSHTFPRFSYSHF-GYSTQLSHFDKTSGKIVIDKA-AKSGSVDVTIDMKSVNTG-----SALFNGHIQGEDFLDTAKFPTATYKSTKVNFD-----GDK--VVSVDGNLTIKGITKPVTLSVT-SFQCM-----PHPMLKKDACG-ANATAVIKRSEFNAGKYAP---------YVGDDVILTIAVEAIKE---------------------------
YP_934374.1 -----------------MKNTLKTLALATLFAGF--------------AGSAAA------------------APESYVID--NSHTFPRFSYSHF-GLSKQLSRFNKTSGTIVLDKA-AKTGSVDVTIDMKSVDTG-----FALFDEHIQGADFLDTANHPTARFKSTRVRFE-----GDK--PVSIDGELTIKGITRPVTLQVT-SFLNM-----PHPMLNKDAIG-ANATTVIKRSEFKAGKYAP---------DVSDEVTLEIAVEAIKG---------------------------
WP_022652771.1 ------------------MLSMRRLAAVLALSTV-------------ITAPAFA------------------APETYVID--NSHTFPRFSYSHF-GYSTQVSRFNKTTGTISWDKA-KKQGSVDITIDMKSVDTG-----FSVFDEHIQGEDFLDTARHPQAKFTSSKVVFE-----GDK--PVAIEGKLTIKGVTKPVTLKVT-SFHAM-----PHPMLKKDAIG-ANATTTIKRSEFNAGKYAP---------HVGDEVQIDIAVEAIKQ---------------------------
WP_019431047.1 MDPSFNPPQPFFINRSFPMTSFKKIAAALAFASV-------------AAGSALA------------------APVTYNVD--GSHTFPRFSYSHF-GYSTQLSSFSNTTGKVVLDTE-AKTGAVDVVIDMKSVNTG-----FADFNGHIQGEDFLDTAKFPTATFKSTKVVFE-----GDK--PKAIEGQLTIKGVTKPVTLTVT-SFQAM-----PHPMMKKPALG-ANAFTTIKRTEFNAGKYAP---------YVGDEVRIDIAIEAVAQ---------------------------
YP_285996.1 -----------------MKKQLATLVLAIAAAAP-----------------ALA------------------APQTFTLD--GTHSFPRFSYSHF-GYSTQLSRFDKTTGTVILDKA-AKSAKVDIVIDTKSVDTG-----YPTFNEHIQGEDFLDTAKYPTATFKSTKVVFE-----GDK--PTSVEGNLTLKGVTKPVTLKVT-SFQAM-----PHPMMKKDAIG-ANATVTVKRTDFNMGKFAP---------YVGDDVTIDIALEAIAQ---------------------------
WP_018413248.1 ------------------MTSLKALVAALALATV--------------AAPSFA------------------APETFKVD--PSHTFPRFSYSHF-GYSTQLSRFDKTSGTVTLDRA-ARTGAVDITIDTKSVSTG-----FPLFNEHIQAPDFLDTEAFPTATFKSSKVVFD-----GDK--PVAVEGTLTLKGVSKPVTLKVT-SFQLM-----PHPMKKKDAIG-ANATVTVKRSDFNMGKYAP---------NVSDDVVIDIAIEAIKD---------------------------
WP_008061546.1 ------------------MTPLKTLVASLAFAAV--------------AAPALA------------------APQTFKLD--TNHTFPRFSYSHF-GYSTQLSRFDKTTGTVTLDRA-AKTGAVDITIDTKSVSTG-----SALFNEHIQAPDFLDTAAYPTATFKSTKVTFD-----GDK--PVAVDGVLTLKGVSKPVTLKVT-SFQLM-----PHPMLKKDAIG-ANATVTVKRTDFNMGKYAP---------NVGDDVTIDIAIEAISE---------------------------
WP_018228007.1 ------------------MTSLKTLVASLAFAAV--------------AAPALA------------------APQTFKLD--ANHTFPRFSYSHF-GYSTQLSRFDKTTGTVTLDRA-AKTGAVDITIDTKSVSTG-----SALFNEHIQAPDFLDTAAYPTATFKSTKVTFD-----GDK--PVAVDGVLTLKGVSKPVTLKVT-SFQLM-----PHPMFKKDAIG-ANATVTVKRTDFNMGKYAP---------HVGDDVTIDIAIEAINE---------------------------
WP_019915368.1 ------------------MTSLKALIASLALAAV--------------AAPALA------------------APETFKLD--PNHSFPRFSYSHF-GYSTQLSRFDKTSGTITLDRA-AKTGAVDITIDTKSVSTG-----STLFNEHIQAEDFLDTARYPTATFKSTKVVFD-----GDK--PVAVDGTLTLKGVSKPVTLKVT-SFHSM-----PHPMTKKDAIG-ANATVTVKRTDFNMGKYAP---------NVGDDVTIDIAVEAIKE---------------------------
WP_020163341.1 ------------------MTSLKALIASLALAAV--------------AAPALA------------------APETFKLD--PNHSFPRFSYSHF-GYSTQLSRFDKTSGTITLDRA-AKTGAVDITIDTKSVSTG-----SSLFNEHIQAEDFLDTARFPTATFKSTKVVFD-----GDK--PVAVDGTLTLKGVSKPVTLKVT-SFHSM-----PHPMTKKDAIG-ANATVTVKRTDFNMGKYAP---------NVGDEVTIDIAVEAIKE---------------------------
YP_001380372.1 -----------------------------------------------------------------------MANESWQVD--GAHSAVNLTVRHM-VISKVRGRFTKWDAKLALDTADLARSSVEVEIDASSIDTG-----VGDRDAHLRSPDFLDAQKYPKLHYRSRRVEAV-----AKD--RLRVVGDLTIRDVTREVVLDVE-YGGQG-----KDPWGNQR-VG-FTATASLNRKDFGLTWNQA---LETGGVLVADRVDVEIELQAIRQSATQVA---------------------
YP_002491406.1 -----------------------------------------------------------------------MATTPWSVD--VTHSAIHFWVRHM-VISKVHGRFARWTGTLELDPQDLTGAKVDVKIDAASIDTQ-----VADRDTHLRSADFLDVAKYPELTFRSRRIEKA-----GDG---YRVVGDLTLHGVTREVTLDAE-FAGIG-----KDPWGNER-AG-FSAKAALDRKAFGLAWNAA---LETGGVLVGEKVEITIELEAVKQAAKQSDAA-------------------
YP_002133356.1 -----------------------------------------------------------------------MATTPWTVD--VTHSAIHFWVRHM-VISKVHGRFARWTGTLELDPQDLTGAKVDVKIDAASIDTQ-----VADRDTHLRSADFLDVAKYPELTYRSRRIEKA-----GDG---YRVVGDLTLHGVTREVTLDAE-FAGVG-----KDPWGNER-AG-FSAKAALDRKEFGLAWNAA---LETGGVLVGEKVEITIELEAVKQAAKQSDAA-------------------
YP_464144.1 -----------------------------------------------------------------------MATTPWTVD--VTHSAIHFWVRHM-VISKVHGRFAKWTGTLDLDPQDLTAAKVDVKIDAASIDTQ-----VADRDAHLRSADFLDVAKYPELTFRSRRVEKA-----GGG---YRVVGDLTMHGVTREVTLDAE-FAGIG-----KDPWGNER-AG-FSAKTALDRKEFGLAWNAA---LETGGVLVGEKVEITIELEAVKQAAKQADAA-------------------
WP_019973764.1 ------------------------------------------------------------------------MATKWNLD--PSHSEVQFKVKHM-VISTVTGNFDNFSADVESNSDDFSNAKFEFDAKIDSINTK-----NADRDGHLKSADFFAADQFPELKFESTS---------GIK--NGKIEGTLEIRGEKKPITLEAD-FGGVI-----KDPYGLTR-AG-FEFSGDINRKDFGLGWSQV---TEAGGLVVSDKVKLLVNLEFTQAQ--------------------------
WP_016198217.1 ------------------------------------------------------------------------MATTWNLD--PSHSEVQFKVKHM-VISTVSGEFQIFNANIESENEDFNHAKINFTADVNSINTK-----NKDRDNHLKSDDFFAAAQHPDIKFTSTS---------GIE--NGKIAGNLEIKGVSKPVVLDAE-FGGII-----NDPFGFVR-AG-FEISGKINRKDFGLSWSQT---TEAGGLVVSDEVKLVANVEFTKAQ--------------------------
WP_009085308.1 ------------------------------------------------------------------------MATKWNLD--PSHSEVQFKVKHM-VISTVSGELQIFNAAIEAENDDFSHAKISFSADVNSINTK-----NKDRDNHLKSDDFFAANQYPEIKFTSTS---------GIE--NGKIAGDLEIKGISKPVVLDAD-FGGVI-----NDPFGFVR-AG-FEISGKINRKDFGLSWSQT---TEAGGLVVSDEVKLIANVEFTKAQ--------------------------
WP_021346518.1 ------------------------------------------------------------------------MATKWNLD--PSHSEVQFKVKHM-VISTVSGELQIFNAAIEAENDDFSHAKINFSADVNSINTK-----NKDRDNHLKSDDFFAANQYPEIKFTSTS---------GIE--NGKIAGDLEIKGISKPVVLDAD-FGGVI-----NDPFGFVR-AG-FEISGKINRKDFGLSWSQT---TEAGGLVVSDEVKLIANVEFTKAQ--------------------------
WP_008610600.1 -----------------------------------------------------------------------MKTTTWAID--PAHSEITFKVKHL-MISNVKGEFRTFEASI--DGEDFTNSTLSAKIDASSISTN-----NNDRDTHLKSPDFFEVEQFPEITFKSTSLKKG-----DDD--EYKLVGDLTIKGVTKEITLDTE-FGGFM-----KDPYGNEK-AG-FSINGKLNRKDFRLNWNAA---LEAGGVMVGNEVKINAEVQFVKQIS-------------------------
YP_003094961.1 ------------------------------------------------------------------------MSAKWNLD--PTHSEITFKVRHM-MISNVKGEFKEFNVELDTADDTFKSVKVKATVDASSISTN-----NTDRDNHLKSAEFFNTEAHPQITFESDALTEN-----GS--------GTLTINGVSKPITLDVD-FGGTN-----VDPWGQTK-AG-FSFEGKINRKDFGLNWNAA---LETGGVMVSDEVKIAGELQFVKA---------------------------
WP_007844195.1 ------------------------------------------------------------------------MATKWNLD--PAHSEITFKVKHM-MISNIKGNFTNFNAEIEADDDTFANARTTATIQTDSISTH-----NTDRDNHLKSAEFFNAEQNPTITFESVALNGT-------------VTGNLTINGITKPVTLDVD-FNGIN-----VDPWGNTK-AG-FSFEGKINRKDFGLNWNAA---LEAGGVMVSDDVKLGGELQFVKQA--------------------------
WP_002983653.1 ------------------------------------------------------------------------MATKWILD--PTHSEITFKVKHM-MISNVKGSFRTFTAEIDSEDEFFANAKTTATIQTDSVFTN-----NTDRDNHLKSAEFFNAEVHPTITFESQALNNT-------------VVGNLTINGITKPVTLDVD-FGGIN-----VDPWGNTK-AG-FSFEGKISRKDFGLNWNAA---LEAGGVMVSDDVKVAGELQFVKQA--------------------------
GAE65922.1 ------------------------------------------------------------------------MATKWNLD--PTHSEITFKVKHM-MISNVKGSFRTFTAEIESEDEFFGNAKTTATIQTDSVFTN-----NTDRDNHLKSAEFFNAEAHPTITFESQNLNNE-------------VVGNLTINGITKPVTLDVD-FGGIN-----VDPWGNTK-AG-FSFEGKISRKDFGLNWNAA---LEAGGVMVSDDVKIAGELQFVKQV--------------------------
consensus/100% ...............................................................................................................................h...s.....................h......s...h.......................u.hph.s.p.......................................b..a.h.....................l....................................
consensus/95% ...............................................................................p.....o...a...ph...s...u.h....s.h...........h...h...sh.s..........s..l.s..hhss...Pph.a..p..................h.Gphphps.pp.h.h.h..............................hpR..ash...............lsp.l.l.h..................................
consensus/90% ............................................................................h.h-..s..o...F.h.ph..hs...u.h...suph.hs.......php..h...ol.o.........bs.clbs.cahss..aPphpF.sp.h................l.GpLoh+G.op.l.h.hp............p........s.h..p..lpR..ash...............luppl.l.h..................................
consensus/85% .........................................................................s..h.l-..s.+o...F.h.+h..hs...u.F...suph.hs......sphphph...olpT.........bs.clbs.-ahss..aPphpF.upph................l.GpLTl+G.opsl.h.hp............p........u.h.hp..lpRppash...............lupcl.l.h..................................
consensus/80% .....................h......h............................................s.pa.l-..ss+o.h.Fph.Hh..hs...GpF...supl.h-......uphphphs..SlsT.........bs.clbu.-ahss.paPphpF.Sspl........s.......l.GpLTl+Glo+slsl.hp............psb.p...hG.hphps.lpRp-Fsh...............Vu-clpl.l.h.h..............................
consensus/75% .....................h...h..h.h.s........................................s.sa.lD..ssHoph.FphpHh.shop.pGpFpphsGsl.hD......uplphplshsSlsTs.....sspbs.cLbu.-aFss.paPphpF.Soplp.......s.......l.GpLTl+GlT+slslphp............pshsp...hG.hsupsplpRp-Fslsb..s.........hVu--Vpl.l.hph..............................
consensus/70% .....................h...hh.hsh.s........................................sssa.lD..ssHoph.FphpHh.shop.pGpFpphsGslphD..p...uplphslshsSlsTs.....sspbspcL+usDaFss.paPphsF.Soplp.s.....u.....hplsGsLTl+GlT+slsLphp............pshsp...hG.hsussplpRp-Fslsb..s.........hVuD-Vplplplph.b............................

don't know where these go...
WP_009070810.1 4-hydroxy-4-methyl-2-oxoglutarate_aldolase->PCAD*-><-Ring_hydroxyl_B||?->OH-DDVA_meta-cleavage_compound_hydrolase-> 268 archaea>crenarchaeota Metallosphaera yellowstonensis hypothetical protein [Metallosphaera yellowstonensis].
YP_008947185.1 <-PCAD*<-?<-Ring_hydroxyl_B<-Rieske+Ring_hydroxyl_A 269 archaea>crenarchaeota Sulfolobus acidocaldarius SUSAZ hypothetical protein SUSAZ_05350 [Sulfolobus acidocaldarius SUSAZ].
WP_018192972.1 4-hydroxyphenylacetate_3-hydroxylase->?->?-><-?||PCAD*-> 272 archaea>crenarchaeota Aigarchaeota archaeon SCGC AAA471-A16 hypothetical protein [Aigarchaeota archaeon SCGC AAA471-A16].
WP_020265963.1 <-PCAD* 273 archaea>crenarchaeota Aigarchaeota archaeon SCGC AAA471-G05 hypothetical protein [Aigarchaeota archaeon SCGC AAA471-G05].

H. LigZ-like family

Table 1-defined conserved VRs features marked above secondary structure predictions

W G
|VR1--------> | |VR2----------> |

FINAL -----------HHHHH---------------HHHH-HHHH-----------------HHHHHHHHH--H-HHHHHHH---HHHHHHHHHHHHHHHHHHHH----EEEEEE--HHHHH------EEEEEE---E------------------HHHH-HH--------EE---HH----HHHHHHHHHHH----HHHHH---------------------------------EEEEEEE------------EEEEEEEEE-------HHHHHHHHHHHHHHHHH------EEEEEE----EEEE-----------------HHHHHHHHHHHHHH--HHHHH---HHHH-----HHHHHHHHHHHHHH------EEEE-EEE----------HHHHHH----
ALIGN ------------EEEE------------------------------------------HHHHHHH-----HHHHHHH---HHHHHHHHHHHHHHHHHHHH----EEEEE--------------EEEEE-------------------------------------------HH----HHHHHHHHHHH---HHHHHH---------------------------------HHHHHHHH------------EEEEEE------------HHHHHHHHHHHHH-------EEEEEE----EEEE----------------E-HH-HHHHHHHHH---------------------HHHHHHHHHHH---------EEE--------------EEEEEE----
HMM -----------HHHHEEE----EE-EE----HHHH-HHHHHHHH----EEE-------HHHHHHHH--H-HHHHHHH---HHHHHHHHHHHHHHHHHHHH---EEEEEE---HHHHHHH---EEEEEEE-EEE--EE-----------HHHHHHH-H--E-----EEEE--HH----HHHHHHHHHHHH---HHHHH-------------------EE--------EEEEEEEEEEEE----------EEEEEEEEEE-------HHHHHHHHHHHHHHHHHH----EEEEEEE----EEEE----------------EHHHHHHHHHHHHHHHHHHHHHH-HHHHH-HH--HHHHHHHHHHHHHHH----EEEEE-EE-----HHHHHHHHHHHH----
FREQ ------------EEEE----------------------------------------HHHHHHHHHHHHH-HHHHHHH---HHHHHHHHHHHHHHHHHHHH----EEEEE----EEEEE------EEEE-----------------------HHHH-HH--------------H----HHHHHHHHH------HHHHH---------------------------------EEEEEEE--------------EEEEE-----------HHHHHHHHHHHHHHH------EEEEEE----EEEE----------------E-HHHHHHHHHHHH---HHHHH-------------HHHHHHHHHHHHHH-----EEEE--------------H-HEHHHH--
PSSM -----------HHHHHH--------------HHHH-HHHHH------------------HHHHH---------HHHH---HHHHHHHHHHHHHHHHHHHH-----EEEEE--------------------------------------------------------EE---HH----HHHHHHHHHHH----HHHHH----------------------------------------------------EEEEEEEE--------HHHHHHHHHHHHHHHHH-------EEEEE--------------------------HHHHHHHHHHHH---HHHHH---HHHH-H---HHHHHHHHHHHH--------EEEE-EEE--------EEEEEEEE----
WP_020514303.1 ---------MAILAFGAGTSHGPQ-LSTP-PSQWG-LRASADHRNAA-LAF-RGGDYTYTELLALRSPG-FAAEISP---AARHAACRQAIDELGAQLKDAALDALVVVSSDHKEVYGDELLPQFAVYWGETM--RHEPLSPESLDAMPPGLAVA-EVANVPAESTVRSGHQP----LALHLIRQTSAAGFDPAASLALPAGRHG---------DHGI--------PHGWGFVFQQLLGG----GETLPTVPVFVNTFWQPNPPSAARCFDFGVALGAAIESFFPSDLRVGIIASGGLSHFV----------------IDEELDRDFLRALATRDADHLRGIEDDLM-RSGTSELRNWIVVAGALHSSDLRPRLLA-YEPCYRTEAGTGCAMAFQVWEPA---------
WP_009081888.1 ---------MTEIVAGIGTSHGPQ-LKAPPPHAWD-TRGTADRASKA-LKF-RGETYTYEELRELRED--FSNEIAPEVMARRWESCQRSMDRLADFLRAQEVDVLVIVSSDHKETYGDEWLAPFSVFWGDEV--AHVPFTRAQLDAMAPGLAEA-AAGDVPDRTIMRPTHRA----LGKHIIQSTQADDFDTGATEVIPAGRYE---------NHTI--------PHGFGFIYQRFLGQ----ESTLPMVPIFINTFWEPNPPGAKRCYDFGRAVGRAIRS-FPGDLRVGVVASGGLSHFV----------------IDEKLDQEFLQALRDQDAGYLSSVPAAEM-RSGASELRNWIAVAGIADEAGLAVTSVD-YEPCYRTEAGTGNAMGFLTWERK---------
WP_020495888.1 ---------MTEIVAGFGTSHGPQ-LKAPPPEAWD-TRGKADRASNG-LKF-RGETYSYAGLRELRED--FASEITPEVMRRRWESCQRSMDRLADFVCAQDIDVLVIVSSDHKETYGDEWLAPFSVYWGDQV--AHVPFTREQLDAMAPGLAEA-AAGDVPDRTILRPTHRE----LGKHIIQATQAEDFDTGATEVIPAGRYE---------NHTI--------PHGFGFIYQRFLGQ----ESRVPMVPVFINTFWEPNPPGAKRCYDFGRALGRAIRS-FPGELRVGVVASGGLSHFV----------------IDEKLDREFIRALRAHDGDYLSAIPAAQM-RSGASELRNWIAVAGIAEETGLSVTGAD-YVPCYRTEAGTGNAMCFLAWERE---------
YP_001263552.1 ---------MAEIVLGIWTTHGPT-LSTT-PEQWL-LRLPADRARGN-HHF-RGATYDFDALVALRDDERLAEQASLVERTRRAEACQAAIRTLADIYERARIDVAVIFGNDQHELFTEALMPAFTIFNGPTI--WNEPASAEQARKMAPGIHEA-EAGHNPEVYTEYPGAPE----LADHIIRQAVSDQFDVTRCARLPEQPGH--------WNSGI--------GHAFGFVYRRIM-R----DRVAPNVPIVTNTFFPPNQPSARRCFELGRSVARAIRS-WPGDARVAVFGSGGMSHFV----------------IDEAFDRHLFDALQARDAEALCTIGEEHL-QSGTSELKNWIAAAGCLFDTPLSGGIVD-YQPCYRSEAGTGTANGFMAWTQGG--------
WP_016744610.1 ---------MAEIVLGIWTTHGPT-LSTT-PEQWL-LRLPADRARGN-HHF-RGATYDFDALVALRDDERLAEQASLAERTRRAEACQAAIRTLADIYERARIDVAVIFGNDQHELFTEALMPAFTIFNGPTI--WNEPASAEQARKMAPGIHEA-EAGHNPEVYTEYPGAPE----LADHIIRQAVSDQFDVTRCARLPEQPGH--------WSSGI--------GHAFGFVYRRIM-R----DRVAPNVPIVTNTFFPPNQPSARRCFELGRSVARAIRS-WPGDARIAVFGSGGMSHFV----------------IDEAFDRHLFDALQARDAEALCTIGEEHL-QSGTSELKNWIAAAGCLFDTPLSGGIVD-YQPCYRSEAGTGTANGFMAWTQGG--------
YP_004833904.1 ---------MAEIVLGMWTSHGPT-LSTT-PEQWT-LRVSADLKR-K-HPF-RGEEYSFEELVSLRSGEKLAEACSLPERERRAAGCQSAIADMADRFAAAKIDVAVIMGNDQRELFLEDVTPAITVYLGETI--WDQPATPEQAARMPPGIHEAEWGHSPPE-RRDYPCQPE----LGMHVCKTLVPQGFDLAVSKTLPEPAGH--------WSSGA--------PHSLGFIYRQIM-R----DQVVPNLPIIINTFFPPNQPTARRCFELGRAVGKAIRS-WKEDLRVAVFGSGGMSHFV----------------IDEDFDRMFFEALRNRDAETLCAIEDKHL-QSGTSELKTWIAAAGALFDTDLKGDVVG-YEPCYRSEAGTGTANGFVAWQ-----------
BAA31862.1 ---------MAEIVLGMWTSHGPT-LSTT-PEQWT-LRVSADLKR-K-HPF-RGEEYSFEELVSCAAARSWRRPVPFPSASDARPGAKVP-SPTWPTFAAAKIDVAVIMGNDQRELFLEDVTPAITVYLGETI--WDQPATPEQAARMPPGIHEAEWGIARPS-AGTIPASPSSACMCAKRWCRRLRSGGLQDTARARRPLVERR---------------------AHSLGFIYRQII-R----DQVVPNLPIIINTFFPPNQPTARRCFELGRAVGKAIRS-WKEDLPVAVFGSGGMSHFV----------------IDEDFDRMFFEALRNRDAETLCAIEDKHL-QSGTSELKTWIAAAGALFDTDLKGDVVG-YEPCYRSEAGTGTANGFVAWQ-----------
YP_004835035.1 ---------MAEIVLGIGTSHGPM-LVTQ-TEQWR-SRLAFDQSV-N-HAW-RGGSWSYDQLVAERADQNFAAQITPEAMTAHNARCQASLDQLAEIFSEAKIDVAVILGNDQMEIFDERLVPAFSVFYGDTI--TNYEFPPERMAALPPGINLS-VAGYIPSGGAEYAGQPE----LARSIIAQAMADEFDVAAMKALPKPET----------------------PHAFGFVYRRIM-R----DNPVPSVPVLVNTFYPPNQPTVRRCYEFGKSVLRGIQA-WESDARVAVLASGGLTHFV----------------IDEEIDRLFFQAMEDRDIARLADLGEAIF-QDGTSELKNWIPLAGMMAELGLDHEILD-YVPCYRSEAGTGNAMGFVCWR-----------
WP_018309893.1 ---------MAEIVLGMGTSHGPM-LVTP-PHTWG-SRLPDDRRS-L-HHY-QGRTWTFDELVQHRASENLAAQIRPEVWEARHARCMQAIERMSQVLAEARPDVAVIVGNDQMEIFDDMLVPAFSVMWGETI--VNNMISDEKLSRLPPGVAHA-MPGYMPP-QATYSGVPA----LGRHLIERTVADGFDITALKHLSATET----------------------PHAFGFVFRQLM-K----DQVIPTVPVLINTFYPPNQPTAGRCHAFGRSLARAIRS-WDSDARVAIIASGGLTHFV----------------IDESVDQLILDSMRAHDFSPVEGLGEAIF-QAGTSEVKNWIPVAGAMDELGFGMEVID-YVPCYRSEAGTGNAMGFACWRPDNHKETIR--
YP_299962.1 ---------MAEIVLGMGTSHGPM-LVTP-PHTWG-SRLPDDRRS-L-HHY-QGRTWTFDELVQHRASENLAAQITPEVWEARHTRCMQAIERMSRVLAEARPDVAVIVGNDQMEIFDDMLVPAFSVMWGETI--VNNMISDEKLSRLPPGVAHA-MPGYMPP-EATYAGVPA----LGRHLIERTVADGFDITALKHLSATET----------------------PHAFGFVFRQLM-K----DQVIPTVPVLINTFYPPNQPTVGRCHAFGRSLARAIRS-WDSDARVAIIASGGLTHFV----------------IDETVDQLILDSMRAHDFAPVEGLGEAIF-QAGTSEVKNWIPVAGAMDELGFGMEVID-YVPCYRSEAGTGNAMGFACWRPDNNKEAIR--
WP_018424894.1 ----------------MGTSHGPM-LITP-PETWG-ARVPDDRLS-K-HDF-EGREWAFDELVEYRRSENLAEQITPEKWKERHAQCRSAIEEMARVLAEAKPDVVVIVGNDQMEIFTTDCIPAFGVMHGPTI--VNNMISHDKLMQMPPGVRHS-MPGYKPE-TATHEGVPE----LAKHIIKSAIADNFDVAALSRLSETET----------------------PHAYGFVFRQLM-K----DQVVPTVPVFVNTFYPPNQPTVARCHAFGASIARAIES-WDSDARVAVIASGGLTHFV----------------IDERVDNLILDAMKKHDLTPVFALGEEIF-QAGTSEIKNWIPVAGMMDELGFDMTVVD-YVPCYRSEAGTGNAMGFVYWKPQTE-------
YP_003608176.1 ---------MAKIVLGMGTSHGPM-LVTP-PETWG-ARVPDDRLS-K-HHF-EGREWSFDELVDYRRAENLGEQITLDVWKTRHAQCLAAIEEMARVLAEAKPDVVVIVGNDQMEIFDTDCIPALSVMCGPTI--VNNMISHEKLQTMPPGVRHA-MPGYMPD-TATYSAVPE----LAKHIIKTAMNDQFDVAALQCLSETET----------------------PHAFGFVFRQLM-K----DQVIPTVPVLVNTFYPPNQPTVARCHAFGRSIGRAIQS-WDTDARVAVIASGGLTHFV----------------IDERVDQLVLSAMKNHDFSPVFELDEAIF-QAGTSEIKNWIPVAGVMDEIGFDMTVVD-YVPCYRSEAGTGNAMGFVYWKSPDQE------
WP_007711895.1 ---------MAEIVFGMCVPHSGM-LGQA-PEDWL-TNGERDRNNPK-LWY-RNRTWTYPELEAERKDEGFEALLTIEERTARSKRCTAALAEMKAAYDRANVDVVIIMGKDQKEIFVDMT-PSIAIYSGAEI--YNGPPQ---------------RAVYAPDHDVTYPGHPE----LAQHLLVSLQADGFDLTDLMTWPDNVWM----KPLPEKPVV--------PHAYGFVYRQIM-G----DNVPPNVPILMNTFYEPTQPSMKRSLQFGKALVDAVKA-WKSDARVAIIASGGLTHFV----------------CDPDLDKVFIDALGSYDFDTLEGIDNRSY-QSGTSEVKLYCSVLVAMQESNTQMTLVD-YVPCLRTAAGTGEGMGFMYWSPASA-------
YP_003060980.1 ---------MAEIVFGMAQPHSGM-LGQP-PEDWL-TNGERDRNNKKMLWY-RNKRWDYEDLEAERGPENFEPFLTLEERTQRQARNHAAIQKMKEAYEAANVDVAIILGKDQQEIFTHMS-PSIAIYSGEEV--HNGPPQ---------------RPVFAPDKPVTHNCHPE----LANYLIKNFEKDGFDITDLFSWPDNVWM------KPAAPIV--------PHAFSFIYHQIM-S----DNPPPHVPILMNCFYEPTQPPMWRCIDFGKSLVKAIKD-WDSDARVAIIASGGLSHFV----------------CDEEFDRKIIEMLGNYDFEGLSALPETSY-QSGTSEIKLYTSVMMALKDAGAKMTLVD-YVPSYRTPAGTGEGMGFMYWSTDK--------
WP_006399668.1 ---------MAKIVFGMAVPHSGM-LGQA-PEDWL-KNGERDRANPE-LWF-RNRTWTYPELEAHRGAA-FEPYLTLEERRARAARCRAALDAMAAAYRDARIDVAIILGKDQKEIFTHQS-PSIAIYSGAEV--HNGPPQ---------------RAVYAPDRHVTHRCHPQ----LAAWLIERFQREGFDLTDLFAWPDNVWM----KPLPDYPVV--------PHAYSFVYHQIM-S----DDPPPHVPVLMNCFYPPTQPSMSRCIAFGDVLRDALNA-WPEDVRIGIFASGGLSHFV----------------NDEEFDHRILKMLADYDYDGLAAIDNRAY-QSGTSEIKLYASVMKAMEKTGAPMTLVD-YVPCWRTPAGTGEGMGFMYWRAAD--------
WP_006050431.1 ---------MAKIVFGMAVPHSGM-LGQA-PEDWL-KNGERDRSNPE-LWY-RNRTWTYAELEAHREAA-FEKFLTLEERTARAARCRAALDVMAAAYRDANIDVAIILGKDQKEIFTHCS-PSIAIYSGEQV--HNGPPQ---------------RSVYAPDHHVTHQCHPK----LASYLIGHFQREGFDLTDLFAWPDNVWM----KPLPAYPVV--------PHAYSFVYHQIM-G----DEPPPHVPIIMNCFYPPTQPSMSRCIEFGAVLRDAIDA-WPEDVRVGIFASGGLSHFV----------------NDEEFDRRIMKMLADYDYEGLAAVDNRSY-QSGTSEIKLYVSVMKAVQETRASMTLVD-YVPCWRTPAGTGEGMGFMYWKADE--------
ETY82669.1 ---------MAKIVFGMAVPHSGM-LGQA-PEDWL-KNGERDRNNPE-LWY-RNRTWTYPELEAHREAA-FEQYLTLEERTARAARCRAALDDMAAAYRDAKIDVAIILGKDQKEIFTDFS-PSIAIYSGEEV--HNGPPQ---------------RPVYAPDHHVTHKCHPQ----LASYLIGHFQKEGFDLTDLFAWPDNVWM----KPLPEYPVV--------PHAYSFVYHQIM-S----DDPPPHVPVIMNCFYPPTQPSMSRCIEFGRVLRDAITA-WPEDVRVGIFASGGLSHFV----------------NDEEFDHRIMKMLAEYDYDGLAAVDDRSY-QSGTSEIKLYVSVMKAVQETGAEMTLVD-YVPCWRTPAGTGEGMGFMYWKAAD--------
WP_024022026.1 ---------MAKIVFGMAVPHSGM-LGQK-PEDWL-NNGDRDRNNPE-LWF-QNRTWTYPELEAHRGAA-FEPFLTIEERTARAARCRTALDEMAQAYKAANIDVAIILGKDQKEIWPDQS-PSITIYSGQEV--HNGPPQ---------------RAVYAPDHHVVHQAHPD----LATYLIKTFQKQGFDLNDLMAWPENVWMEKNQGRKADYPVV--------PHAYSFIYHQIM-G----DDVPPHVPVLFNLFYPPTQPSMARCVEFGRVLRDAIEA-WPQDIRVAVIASGGLSHFV----------------NDEEFDRDVMGKLAAYDYEGLTAIPDGYY-QSGTSEVKIYSIVMMALQQTGAEMTLVD-YVPCWRTPAGTGEGMGFMYWNAPA--------
WP_006298545.1 ---------MAKIVFGMAVPHSGM-LGQA-PEDWL-KNGERDRNNPE-LWF-RGRSWSYPELEAHRGTV-FEKFLTLEERTARAKRCRAALDEMAAAYRRAKIDVAIILGKDQQEIFVHHS-PSIAIYSGAEV--HNGPPQ---------------RPVYAPDHHVVHACHPT----LATYLIRKFQAQGFDLTDLFEWPENVWMEKQMKRKADYPVV--------PHAYSFVYHQIM-G----DQPPPHVPVLMNLFYPPTQPSMARCIEFGRVLRDAILA-WPDDVRVAIIASGGLSHFV----------------NDEQFDQDILQKLASYDYAGLSAIPDGWF-QSGTSEIKIYSTVMMALQHTGARMTLVD-YVPCWRTPAGTGEGMGFMYWDAVN--------
WP_007857746.1 ---------MAKIVFGMAVPHSGM-LGQK-PEEWL-HNAERDFNNPE-LWF-RNRTWTYPELEAHRGKA-FEQYLTIEERTARAGRCRAALDVMAAAYQRANIDVAIILGKDQKEIFPQLS-PSIAIYSGKEV--HNGPPQ---------------RKVYAPDHHVVHQCHPE----LAAYLLKAFQAQGFDMCDLEDWPENVWMEKQMKQKADYPVV--------PHAYSFVYHQIM-G----DNPPPHVPVLMNLFYPPTQPSMARCIEFGDVLRNAIEA-WPEDVRVAVIASGGLSHFV----------------NDEEFDQDILQKLAGYDYEGLSAIPDGWF-QSGTSEIKIYSTVMKALQHTGAQMTLVD-YVPCWRTAAGTGEGMGFMYWNPEEAKK-----
WP_018434880.1 -----------------------M-LVTP-PETWG-ARVPDDRLS-K-HHF-EGREWSFDELVDYRRAENLGEQITLDVWKTRHAQCLAAIEEMARVLAEAKPDVVVIVGNDQMEIFDTDCIPALSVMCGPTI--VNNMISHEKLQTMPPGVRHA-MPGYMPD-TASYSAVPE----LAKHIIKTAMNDQFDVAALQRLSETET----------------------PHAFGFVFRQLM-K----DQVIPTVPVLVNTFYPPNQPTVARCHAFGRSIGRAIQS-WDTDARVAVIASGGLTHFV----------------IDERVDQLVLSAMKNHDFSPVFELGEAIF-QAGTSEIKNWIPVAGVMDEIGFDMTVVD-YVPCYRSEAGTGNAMGFVYWKSPDQQ------
YP_006667512.1 ---------MSSIVASVGTSHSVM-LAPGHHELWS-TRAEQDRTDTG-LLDREGKPATYSELEQRAGDR-FRNELDADTWQQKWDRAQVAIQRIRDDLTELEPDLLLIIGDDQRELFYESLQPAIAVFMGDTV--KMSEGQVPHDVPADRVEKVRGFLSWLGCDGRSHPGDPG----AGLHLVKSLVAQGFDVASMNELPGDREF---------------------GHAFGWALGPMLTGTKWEKTSIPSVPIMVNTYFPPNQPTSARCYDLGTALAKAVSD-LPGERRVAVIGSGGLSHFV----------------VDEEIDRKVMTALAEHDVDALRSIPEDRI-NSGSSEIRNWLTVGGAAEH--LKTRWTE-YIPAYRSAAGTGVGLAFGVWS-----------
WP_017776279.1 ---------MASITLAVGTSHSPI-LVLP-GDHWQ-RRAEDDLRSRALYTL-DGRKLTYDELVAERGTP-YASESDPGAFPRLAREAEAALDRVEAYLHAARPDVVLVIGDDQDELFGYDNLPAISVYRGEEV--VMKETELPHPKL-TWSDKAF-WAGYAMDLPRRFPGAPK----LAEDLIRGLIARGVDVATSNDVPDPQRRAF-------------------GHAYGFVYQRLM-K----NLRVPMLPVLINTYFPPNNPTSARCHYIGGCIAEALAA-SPIDAKVAIIASGGLSHFL----------------CEAAFDRKIIDAIKNRDKDTLTSIPQESL-CSGSSEIRNWITMAGALGE--LECVYDH-YIPVYRTRAGTGIGLGFAVWQ-----------
WP_008918836.1 ---------MAKIVSGVATSHTPL-LTLG-AAQWI-HRAKVDYENPE-LNTSDGRLMTYPQLLAEVGPC-YENEVDVPTLAQKEQQCNDALDKLAAFVAQVKPDVAIIIGDDQAELFNSANQPAFAIYHGQTAYTIDKLQEPTTPD---WL-RTV-RKGYMLDQVHELPCDPD----MALTLIKGLIDEEVDVATSDHVEDPLNKGF-------------------GHAYGFVVKRLF-A----GLQIPIVPVLLNTYFSPNVPSSRRCYNVGRAIRRVVEA-IPGDQRVMVIASGGLSHFV----------------VDEPLDRQIIAAFENKDADFLQSIPRGAL-NSGSSEILNWVTAAGALEH--LNVQSAE-YFPLRRTPAGTGVGAGFVTWA-----------
WP_017670623.1 MRRATGYRCVAEIVLAIGTSHTPI-LTLP-GSEWH-NRAAADLRNPR-LTLEDGTVLNYEELVARNGEP-YGDVATVPMFNQIAYRCQQHLDRLAAEIERAAPDIVIVIGDDQSELYRPGNMPAIAIYWGQDV--VTHSYDDEIPD---WM-KTV-AKGYAMDETHVFPGHPD----FALELIHGLMDRDVDLAVCNEVKDPQNA-----------GF--------GHAFGFPVERLF-G----ERSIPIIPVLLNTYYPPNVMSAARCHDVGEALRQVIEQ-SPSDYRVAVLASGGLSHFV----------------VEEGLDRRLMDNLSGGR-DILRSIPREAL-LEGSSEILNWIMTAGVASG--LALQWSA-YEPIRRTPAGTGIGVAFAYWSK----------
WP_017934574.1 ---------MAEIVVGVAASHSPQ-LSSG-VEWWE-NHGERDRNNPK-LLGRDGEWHTYDELLATSDAK-VLDELTPEIFQDKYERTQRAIAVLTEKLAEAKPDVVVVIGDDQWEMFKDEGIPAFALYHGDGL--FDENQRDLSNLP-AGIQAAA-WAAHVGDERSWHTTDGK----LGAHITKTLSENDFDVHWFKEQREDRTL---------------------GHAFTFPRYRLG-L----DTSIPIVPLFINCYFPPNNPNPARCFAFGQAVREAIES-WDADVRVAVITSGGLSHFV----------------VNEALDQQVIGGLLAGDWDSFGDIERKHM-RSGSAEILNWIAAAGILEK--QTATLVD-YVPGYRSPAGTGTGMAFAYWK-----------
WP_021296704.1 ---------MANIVLGIGSSHSPQ-VSSP-ADVWP-MHVERDKIYLG---------DTFQQREREIAAT-IQEQLKPEVWQKKYEACQVAVEHLNQVIKDVDPDIIVVVGDDQEELFWDDVKPTFGVFWGSELKDLPHPPEKEH-----PSLRPVLWAWHTTDETDHYPVQSD----LAHHILECMMTEGFDVAQSKSQLEERSL---------------------GHAYTFVRRRLV-T----HRVIPMVPVFVNCFYPPNQPTPARCYELGRALRRAIES-WGEDKRVAVIGSGGLSHFT----------------LDEKLDELVIEGLKNKDVELLKTLPRERL-QGASGEILNWVVAAGALEH--LDVNYLE-YVSGYRSPAGTGVGMTFAVWQ-----------
WP_006447307.1 ---------MAKIVLGVGSSHSPQ-VSSP-SEVWP-LHAQRDRENPD---------TQYEQRELQYANV-LAPQLRPEVWQRKYEQCQMAIDHLQSVIAQVSPDVIVVIGDDQEELFWDEVKPAFAVYWGDEI--VDLPHRLEDLH---PSLRPVIWAWHTTDEPVRYRTESN----LGKHILLCMTEERFDVAQSRTQLRDRSL---------------------GHAYTFVKRRLV------PQDIPMVPVFINCFFQPNQPTPARCYEFGQALRRAIES-WDADLRVAVIGSGGLSHFK----------------LDESLDELVIRGLQSKDASILKALPRDRL-EGASGEILNWIAAAGAVEH--LQLEYLE-YVSGYRSPAGTGVGMTFAIWR-----------
WP_017953351.1 ---------MAEIVLGLGTSHSPM-LSLP-GNMWG-DYAARDKGNPMLVSLEDGSTKTYDELLATADPA-IATRLTVEKFEAQFEACQKGLVALEEALLEADPDVVVIVGDDQEELFFDDNMPMFSIYWGDTM--HLTPRPVRENSP-PAVKASM-WGYGTEE--IDVPVDSE----LALHLIENLIEDDFDIAHARYMNKEAGGTVGPVGYLNAPIVTERRPQAMPHAYAFVVKRIM-N----NKIRSIVPVTQNTFYPPNQPSAKRCYNLGQSIAKIIKD-WDSEKKVAVVGSGGLSHFL----------------VDEEIDQLAIKGMREKDVNQLTALPRYRL-NSGNSEILNWITAAGACEH--LDMEVVE-YVPVYRSPAGTGGGWGFALWQ-----------
ETW95122.1 ---------MAQLVLGLGTSHSPQ-LSTV-PELWS-ARGERDQNNPE-LIGVDGIVSGYDELLARTDMARIAKEITPEKFQERHERNQTGIAKVKDALYSANLDILVMVGDDQQEYLRDDNMPGFCVYWGDEV--VVKG---RGPDP-STGNRPL-IEYSLED--RTVPTHSA----LGKHVIEYLVEAEFDVGRSSFLDPNRGG-------RSQGGI--------GHAFGFVYHRLM-Q----DELIPAVPIMLNTYYPPNQPTPKRCYDLGRALRSAIEA-WPVKARVGILATGGMSHFV----------------VDEELDHMVLEGMREKSIVKLSQLPRERM-NSGNSEMRNWITVAGATEH--LDMELFD-YVPCYRSPAGTGCAMGFAKWD-----------
WP_008920060.1 ---------MARLVAGFGSSHSIM-LVCQ-REDWQHGFKQVDPKNPH-YFDRLGNPTTYEALLKIAPND-SEAMVSAARMGERYDQAEAAMDEVRDRIRAAKLDVLLVVGDDQTELFRTTNNPAFAIYYGETI--RNAKREVSPNA--NWYARAR-TMRQEPDADVHYPVKAD----MARWLIRELCDRDFDMAAMDGLERDQYE---------------------GHAFSFIHRRYL-Q----GLDLPVIPVIINTFDPPNQPTPRRCIQLGRALRELIEA-YPEDLRVGVLASGGLSHFV----------------VDEELDSGIIDAIRRKDSEWLAALDPKKL-QAGSSEIRNWIIGVEALKS--LDLEWVH-YVPGYRTAALTGTGLAFAAWHTLD--------
WP_020384428.1 -----------------------M-LVCQ-REDWQHGFRQVDPKNPH-YFDRAGNPTTYEALLAIAPGD-AESMVTPERMGQRYDQAEAAMDELRDRIRAARLDVLLVVGDDQTELFRTTNNPAFAIYYGDTI--RNAKRDEGASD--GWYKKAR-MARQEPDADRDYPVNAD----MSRWLIRALCDRDFDITAMDGLERGQFE---------------------GHAFSFIHRRYL-Q----GLDLPVVPVIVNTFDPPNQPTPRRCIQFGAALRELIAA-YPEDLRVGVLASGGLSHFV----------------VDADLDNAIIDAIRRKDPGFLASLDPRQL-QAGSSEIRNWLIAVEAVRD--LDLEWVS-YVPGYRTPALTGTGLCFAAWQTLD--------
WP_018311946.1 ---------MARLVAAFGSSHSIM-LVCQ-REDWQHGFRQVDPKNPH-YFDRAGNPTTYEALLAIAPAD-AEAMVTPERMGERYDQAEAAMDELRERIRAARLDVLLVVGDDQTELFRTTNNPAFAIYYGDTI--RNAKRDESPSD--GWYKKAR-MARHEPDADRDYPVNAD----LGRWLIRELCDRDFDIAAMDGLERGQFE---------------------GHAFSFIHRRYL-Q----GLDLPVVPVIVNTFDPPNQPTPRRCIQLGAALRELIAA-YPEDLRVGVLASGGLSHFV----------------VDAELDNAIIDAIRRKDTGFLASLDPRQL-QAGSSEIRNWLIAVEAVRD--LDLEWAS-YVPGYRTPAMTGTGLCFAAWRTLD--------
YP_298976.1 ---------MARLVAAFGSSHSIM-LVCQ-REDWQHGFRQVDPKNPH-YFDRAGNPTTYEALLAIAPDD-AESMVTPERMGERYDQAEAAMDQLRDRIRAARLDVLLVVGDDQTELFRTTNNPAFAIYYGDTI--RNAKREESPSD--GWYKKAR-MARQEPDADRDYPVNAD----MGRWMIRELCDRDFDIAAMDGLERGQFE---------------------GHAFSFIHRRYL-Q----ELDLPVVPVIVNTFDPPNQPTPRRCIQLGAALRELIAA-YPEDLRVGVLASGGLSHFV----------------VDAELDNAIIDAIRRKDTAFLASLDPRQL-QAGSSEIRNWLIAVEAVRD--LDLEWTS-YVPGYRTPAMTGTGLCFAAWRTLD--------
WP_018698527.1 ---------MAEIVMGIGASHSPL-LNSP-AEDYP-KHAEIDAAGRK-LLDQNGRAVTYGDLLARADPS-IRDQIRPEVLEQRAQACTDTIARLDREIAAADLDALIIIGDDQNEQYGDDNLPAILIYRGETI--VNNPLNMPDEAPQFWRHAR--SQFHVKDAPIEYPVAHV----LAEHLIGALMDNAFDISQAKRLGKAHGE---------------------GHAFGYVHQRLM-T----QTIVPIVPVALNTYFPPNQPRPARCYELGRAIARAVRA-FPGSDRVGILGSGGLSHFA----------------VDEELDRMVLEACRTKDAEALKTIDVNRL-NSGTSEIRNWITVAGACEH--LETAWQE-YIPCYRSEAGTGCGMGFAVWN-----------
YP_003543669.1 -----------------------M-LNMR-DGDWA-RFEERDIPG-K-FLDKEGRPATYAMLLERADKA-LRDHITPALLDERMRAAKRGVERIRAAIVASGIDTLIVIGDDQAELYTNDNLPSILIYYGETI--RNNPRHKGNPNPLEWWQNAR-GGYYVDEGETDFPVDAG----LARHMIARLVDDEFDISTANRLRDGEGE---------------------GHAFGFVHRQLMDE----ANPLPIVPLALNTYYAPNQPTPRRCYALGQAIRRAVES-YPEDIKVGVIASGGLSHFV----------------VDEELDRGLIEAIRAKDVAALTSMDRAKL-NSGSSEIRNWIATAGACEH--LDLAWSE-YLPCYRTEAGTGTGVCFAEWH-----------
WP_007686805.1 -----------------------M-LNMR-DGDWA-RFEERDIPG-K-FLDKEGRPATYAMLLERADKA-LRDHITPALLDERMRAAKRGVERIRAAIVASGIDTLIVIGDDQAELYTNDNLPSILIYYGETI--RNNPRHKGNPNPLEWWQNAR-GGYYVDEGETDFPVDAG----LARHMIARLVDDEFDISTANRLRDGEGE---------------------GHAFGFVHRQLMDE----ANPLPIVPLALNTYYAPNQPTPRRCYALGQAIRRAVES-YPEDIKVGVIASGGLSHFV----------------VDEELDRGLIEAIRTKDVAALTSMDRAKL-NSGSSEIRNWIATAGACEH--LDLAWSE-YLPCYRTEAGTGTGVCFAEWH-----------
ETZ37640.1 ---------------------------------------------------------------------------------------------MRNNIRRDRLDCLIVIGDDQNENFDGSALPQIAIYTGADF---------------------ILSERFSSV-SRHWASASS----LSQDVYEQTVKSGFDVTGVVEFREKTLR---------------------SHAHGEILAHIL-G----DHAIPVVLMFLNAIHMPSL-SPKRCFALGCAIADAVRLCRPADERVGVYASGGLSHFTAGYPWVAYDGPYVHGSIDEDFDRRSLEFLAAGKGYELSNLASDDLLASGNIELRSWICASGAVGG---QTPWTSVYEPIPRALMGMAVA-----WTKP---------
YP_005000946.1 ---------MGEIVAGYASSHAFT-FIPP-GR-WE-GFRVKNRQN---YTLRRGKTPPCPP-KADEEP--------FDAAAARYAQIEDGLQRLRDSIRQDRLDCLIIIGDDQNENFDGSALPQIAIHTGEGF---------------------NVSDRFLPA-ARFWKSSPE----LSKDLSEHTVEAGFDVATVVDFRETTLH---------------------SHAHGEIVANIL-G----DHEVPVVLVFLNAVHVPSL-SPKRCFALGCAIGDAVRSRRPAGERIGVYASGGLSHFTAGFPWAAYHGPRVHGSIDDEFDRRTLKVLAAGNGYELSKLTSEDLLNSGNIELRSWICAVGAVGG---NTPWASVYEPIPRALMGMAVA-----WTHPEIPN-----
YP_935611.1 ---------MGEIVAGYASSHAFT-FIPP-PR-WE-GFRIKNRQS---YTVRRGKTP--PRLRKDEEP--------FDDAAARYAHIENGLQRLRDSIRQDRLDCLIIIGDDQNENFDGSALPQIAIHTGEGF---------------------TVSDRFLPE-ARFWKSSPE----LSKDLSEHTVEAGFDVTAVTDFRETTLH---------------------SHAHGEIVANIL-R----DHQIPVVLVFLNAVHVPSL-SPKRCFALGRAIADAVRSRRPAGERIGLYASGGLSHFTAGYPWAAYDGPHAHGSIDDEFDRRTLELLSSGKGFELSKLTSEDLLNSGNIELRSWICAVGAVGG---NTPWASVYEPIPRALMGMAVA-----WTNSEPTL-----
YP_642600.1 ---------MGEIVAGYASSHAFT-FIPP-PR-WE-GFRIKNRQS---YTLRRGKTP--PRLRKDEEP--------FDDAAARYAHIENGLQRLRDSIRQDRLDCLIIIGDDQNENFDGSALPQIAIHTGEGF---------------------TVSDRFLPD-ARFWKSSPD----LSKDLSEHTVEAGFDVTAVTDFRETTLH---------------------SHAHGEIVANIL-G----DHPIPVVLVFLNAVHTPSL-SPKRCFALGRAIADAVRSRRPADERIGLYASGGLSHFTAGYPWAAYHGPRVHGSIDDEFDRRTLKCLATGNGYELSKLTSEDLLNSGNIELRSWICAVGAVGG---NTPWASVYEPIPRALMGMAVA-----WTNSDPDDVSSQG
EWG59152.1 -----------------------------------------------------------------------------------------ALQRLRDSIRQDRLDCLIIIGDDQNENFDGSALPQIAIHTGEGF---------------------TVSDRFLPD-ARFWKSSPD----LSKDLSEHTVEAGFDVATVVDFRETTLH---------------------SHAHGEIVANIL-G----DHQIPVVLVFLNAVHVPSL-SPKRCFALGRAIADAVRSRRPAGERIGLYASGGLSHFTAGYPWAAYDGPRVHGSIDDEFDRRTLKCLATGNGYELSKLTSEDLLNSGNIELRSWICAVGAVGG---NTPWASVYEPIPRALMGMAVA-----WTNCEVTV-----
YP_951392.1 ---------MGEIVAGYASSHAFT-FIPP-PR-WE-GFRIKNRQS---YTVRRGKTP--PRLRKDEEP--------FDDAAARYAHIENGLQRLRDSIRQDRLDCLIIVGDDQNENFDGSALPQIAIHTGDGF---------------------TVSDRFLPE-ARFWKSSPE----LSKDLSEHTVEAGFDVATVVDFRETTLH---------------------SHAHGEIVANIL-G----DHQIPVVLVFLNAVHVPSL-SPKRCFALGRAIADAVRSRRPADERIGLYASGGLSHFTAGFPWAAYDGPRVHGSIDDEFDRRTLKCLATGNGYELSKLTSEDLLNSGNIELRSWICAVGAVGG---NTPWASVYEPIPRALMGMAVA-----WTNCEVTV-----
ABD97974.1 ---------MGEIVAGYASSHAFT-FIPP-PR-WE-GFRIKNRQS---YTLRRGKTP--PRLRKDEEP--------FDDAAARYAHIENGLQRLRDSIRQDRLDCLIIIGDDQNENFDGSALPQIAIHTGDGF---------------------TVSDRFLPE-ARFWKSSPE----LSKDLSEHTVEAGFDVATVVDFRETTLH---------------------SHAHGEIVANIL-G----DHQIPVVLVFLNAVHVPSL-SPKRCFALGRAIADAVRSRRPADERIGLYASGGLSHFTAGYPWAAYDGPRVHGSIDDEFDRRTLKCLATGNGYELSKLTSEDLLNSGNIELRSWICAVGAVGG---NTPWASVYEPIPRALMGMAVA-----WTNCEVTV-----
YP_937705.1 ---------MGEIVAGYASSHAFT-FIPP-PR-WE-GFRTKNRQN---YTVRRGKTP--PRLRKDEEP--------FDDAAARYAHIENGLQRLRDSIRQDRLDCLIIIGDDQNENFDGSALPQIAIHTGEGF---------------------TVSDRFLPE-ARFWKSSPE----LSKDLSEHTVEAGFDVTAVTDFRETTLH---------------------SHAHGEIVANIL-R----DHQIPVVLVFLNAVHVPSL-SPKRCFALGRAIADAVRSRRPADERIGVYASGGLSHFTAGYPWAAYDGPRVHGSIDDEFDRRTLKCLATGNGYELSKLTSEDLLNSGNIELRSWICAVGAVGG---NTPWASVYEPIPRALMGMAVA-----WTNCEVTV-----
YP_004074762.1 ---------MGEIVAGYASSHAFT-FIPP-PR-WE-GFRTKNRKN---YTVRRGKTP--PRLRKDEEP--------FDDAAARYAHIENGLQRLRDSIRQDRLDCLIIIGDDQNENFDGSALPQIAIHTGEGF---------------------TVSDRFLPE-ARFWKSSPE----LSKDLSEHTVEAGFDVTAVTDFRETTLH---------------------SHAHGEIVANIL-R----DHQIPVVLVFLNAVHVPSL-SPKRCFALGRAIADAVRSRRPADERIGVYASGGLSHFTAGYPWAAYDGPRVHGSIDDEFDRRTLKCLATGNGYELSKLTSEDLLNSGNIELRSWICAVGAVGG---NTPWASVYEPIPRALMGMAVA-----WTNCEVTV-----
YP_001131821.1 ---------MGEIVAGYASSHAFT-FIPP-PR-WE-GFRTKNRKN---YTVRRGKTP--PRLRKDEEP--------FDDAAARYAHIENGLQRLRDSIRQDRLDCLIIIGDDQNENFDGSALPQIAIHTGDGF---------------------TVSDRFLPE-ARFWKSSPE----LSKDLSEHTVEAGFDVATVVDFRETTLH---------------------SHAHGEIVANIL-G----DHQIPVVLVFLNAVHVPSL-SPKRCFALGRAIADAVRSRRPADERIGVYASGGLSHFTAGYPWAAYDGPRVHGSIDDEFDRRTLKCLATGNGYELSKLTSEDLLNSGNIELRSWICAVGAVGG---NTPWASVYEPIPRALMGMAVA-----WTNCEVTV-----
YP_638849.1 ---------MGEIVAGYASSHAFT-FIPP-PR-WE-GFRTKNRQN---YTVRRGKTP--PRLRKDEEP--------FDDAAARYAHIENGLQRLRDSIRQDRLDCLIIIGDDQNENFDGSALPQIAIHTGEGF---------------------TVSDRFLPE-ARFWKSSPE----LSKDLSEHTVEAGFDVATVVDFRETTLH---------------------SHAHGEIVANIL-G----DHQIPVVLVFLNAVHVPSL-SPKRCFALGRAIADAVRSRRPADERIGVYASGGLSHFTAGYPWAAYDGPRVHGSIDDEFDRRTLKCLATGNGYELSKLTSEDLLNSGNIELRSWICAVGAVGG---NTPWASVYEPIPRALMGMAVA-----WTNCEVTV-----
YP_001069940.1 ---------MGEIVAGYASSHAFT-FIPP-PR-WE-GFRTKNRQN---YTVRRGKTP--PRLRKDEEP--------FDDAAARYAHIENGLQRLRDSIRQDRLDCLIIIGDDQNENFDGSALPQIAIHTGDGF---------------------TVSDRFLPE-ARFWKSSPE----LSKDLSEHTVEAGFDVATVVDFRETTLH---------------------SHAHGEIVANIL-G----DHQIPVVLVFLNAVHVPSL-SPKRCFALGRAIADAVRSRRPADERIGVYASGGLSHFTAGYPWAAYDGPRVHGSIDDEFDRRTLKCLATGNGYELSKLTSEDLLNSGNIELRSWICAVGAVGG---NTPWASVYEPIPRALMGMAVA-----WTNCEVTV-----
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I. N-terminal cysteine-rich region fused to AMMECR1 in eukaryotes
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CEM15712.1 LSGQACICNLALLTIK--PSVGCFCGP--FSR-ARRRP-S-NVRLV--DR----------DS------CP---AAEG-GIVS--T----SMPTTVTVNN--STNDNNASSNAN----SQRAA--IASTPP------PPPLSHLTPAS--------APSPP---------------ILGLS----SAELDASQDMCAYCF
XP_003391476.2 ------------------MLKQC-LGE----N-KSPKA-M--------GE-----R----AE---------D-DEEG-PQST--------VGGAVGG---------------------------LTNGAC--------------------------HLPQ------------------------TSGSVVSPDMCYYCF
XP_002406487.1 ------------------MAAGC-CGA------KKQKMNN--------NN--SA-P-----------------CCNG----------------------------------------TMVHP--NHFQPS-------------------HY---------------------------------KNGMVVCVEMCFFCF
XP_022235136.1 ------------------MAAGC-CGA------KKQKF-N--------HH--T--------------------CCNG----------------------------------------NLFNP--NPYQPS-------------------LY---------------------------------RNGMVISVEMCFFCF
XP_013791768.1 ------------------MAAGC-CGA------KKQKF-N--------HH--TG-P-----------------CCNG----------------------------------------NFFHT--NPYQPS-------------------LY---------------------------------RNGMVICMEMCFFCF
XP_022235130.1 ------------------MAAGC-CGA------KKQKF-N--------HH--T--------------------CCNG----------------------------------------NLFNP--NPYQPS-------------------LY---------------------------------RNGMVISVEMCFFCF
XP_022236554.1 ------------------MAAGC-CGA------KKQKF-N--------HH--TG-P-----------------CCNG----------------------------------------NFFHT--NPYQPS-------------------LY---------------------------------RNGMVICMEMCFFCF
XP_013794474.1 ------------------MAIVC-RGA------KKQKI-S--------HERPSS-P-----------------LRNG----------------------------------------DYFIS--NTYQST-------------------IY---------------------------------RNGMVACVEMCFFCF
XP_013790319.2 ------------------MAAGC-CGA------KKQKF-N--------HH--T--------------------CCNG----------------------------------------NLFNP--NPYQPS-------------------LY---------------------------------RNGMVISVEMCFFCF
XP_013418113.1 ------------------MAAGC-CGV------KKQKL-N--------NS-MPA-V-----------------CCNG-----------------------------------------------SSVHPN-------------------GY---------------------------------SNGLTVRPEMCYYCF
XP_009174320.1 MSRSR-------------SSSSC-FGA------KKQRL----------------------------------------DDEA-------------------SSNKMIVPRNGL--E-----------APG----------------------------------------------------------VIRREMCYYCL
XP_018655593.1 MARSR-------------APSSC-FGA------KKQRL-D--------EE-STS-------------------------------------------------------------------------QPR-------------------VS-----------------------------RNGLSTHGVVRREMCYFCF
XP_002129514.1 ------------------MASGC-CGG------KKTKV-N--------TD-RQS-S-----------------SANR--------------------------EESSAMKLSR----PMVNG--NGIANG--------------------Y---------------------------------QDNTVIRPEMCYFCF
XP_015134088.1 MGRKRCV---GGDGSK--MAAGC-CGV------KKQKL-S--------SSPPSG-S----AGPGGGGGGS---HCGG-AAAAGGEPGALPPPG-G------PRLNGLGGSAG-----------------------------LSPPAA------SLLASPGAG-------------SGGPG----CRKMVVSAEMCCFCF
XP_015132669.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQAT-------TVPGSSSGPL--QNHQHTDGNNGR----ENVSD--LTLGPG------NSPITRMNPTS-----GALSPLTR---------------PNGTA-NS-TKNLVVTAEMCCYCF
XP_015132671.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQAT-------TVPGSSSGPL--QNHQHTDGNNGR----ENVSD--LTLGPG------NSPITRMNPTS-----GALSPLTR---------------PNGTA-NS-TKNLVVTAEMCCYCF
XP_015132670.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQAT-------TVPGSSSGPL--QNHQHTDGNNGR----ENVSD--LTLGPG------NSPITRMNPTS-----GALSPLTR---------------PNGTA-NS-TKNLVVTAEMCCYCF
XP_005263863.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDSSSGR----ENVSD--LTLGPG------NSPITRMNPAS-----GALSPLPR---------------PNGTA-NT-TKNLVVTAEMCCYCF
XP_016860552.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDSSSGR----ENVSD--LTLGPG------NSPITRMNPAS-----GALSPLPR---------------PNGTA-NT-TKNLVVTAEMCCYCF
NP_001020751.1 ------------------MAAGC-CGV------KKQKL-S--------SSPPSG-S----GGGGGASSSS---HCSG-ESQC--RAGELGLGGAG------TRLNGLGGLTGG----GSGSGCTLSPPQG--CGGGGGGIALSPPPS--CGVGTLLSTPAAATS-SSPSSSSAASSSSPG----SRKMVVSAEMCCFCF
XP_005263864.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDSSSGR----ENVSD--LTLGPG------NSPITRMNPAS-----GALSPLPR---------------PNGTA-NT-TKNLVVTAEMCCYCF
XP_011510254.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDSSSGR----ENVSD--LTLGPG------NSPITRMNPAS-----GALSPLPR---------------PNGTA-NT-TKNLVVTAEMCCYCF
NP_001186069.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDSSSGR----ENVSD--LTLGPG------NSPITRMNPAS-----GALSPLPR---------------PNGTA-NT-TKNLVVTAEMCCYCF
NP_056180.1 ------------------MAAGC-CGV------KKQKL-S--------SSPPSG-S----GGGGGASSSS---HCSG-ESQC--RAGELGLGGAG------TRLNGLGGLTGG----GSGSGCTLSPPQG--CGGGGGGIALSPPPS--CGVGTLLSTPAAATS-SSPSSSSAASSSSPG----SRKMVVSAEMCCFCF
NP_113633.2 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDSSSGR----ENVSD--LTLGPG------NSPITRMNPAS-----GALSPLPR---------------PNGTA-NT-TKNLVVTAEMCCYCF
XP_005263861.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDSSSGR----ENVSD--LTLGPG------NSPITRMNPAS-----GALSPLPR---------------PNGTA-NT-TKNLVVTAEMCCYCF
XP_011510258.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDSSSGR----ENVSD--LTLGPG------NSPITRMNPAS-----GALSPLPR---------------PNGTA-NT-TKNLVVTAEMCCYCF
XP_005572907.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDSSSGR----ENVSD--LTLGPG------NSPITRMNPAS-----GALSPLPR---------------PNGTA-NT-TKNLVVTAEMCCYCF
XP_005572908.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDSSSGR----ENVSD--LTLGPG------NSPITRMNPAS-----GALSPLPR---------------PNGTA-NT-TKNLVVTAEMCCYCF
XP_005572900.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDSSSGR----ENVSD--LTLGPG------NSPITRMNPAS-----GALSPLPR---------------PNGTA-NT-TKNLVVTAEMCCYCF
XP_005572902.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDSSSGR----ENVSD--LTLGPG------NSPITRMNPAS-----GALSPLPR---------------PNGTA-NT-TKNLVVTAEMCCYCF
XP_005594420.1 ------------------MAAGC-CGV------KKQKL-S--------SSPPSG-S----GGGGGASSSS---HCSG-ESQC--RAGELGLGGAG------TRLNGLGGLTGG----GSGSGCTLSPPQG--CGGGGGGIALSPPPS--CGVGTLLSTPAAATS-SSPSSSSAASSSSPG----SRKMVVSAEMCCFCF
XP_005572899.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDSSSGR----ENVSD--LTLGPG------NSPITRMNPAS-----GALSPLPR---------------PNGTA-NT-TKNLVVTAEMCCYCF
XP_005594419.1 ------------------MAAGC-CGV------KKQKL-S--------SSPPSG-S----GGGGGASSSS---HCSG-ESQC--RAGELGLGGAG------TRLNGLGGLTGG----GSGSGCTLSPPQG--CGGGGGGIALSPPPS--CGVGTLLSTPAAATS-SSPSSSSAASSSSPG----SRKMVVSAEMCCFCF
XP_005572903.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDSSSGR----ENVSD--LTLGPG------NSPITRMNPAS-----GALSPLPR---------------PNGTA-NT-TKNLVVTAEMCCYCF
XP_005572906.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDSSSGR----ENVSD--LTLGPG------NSPITRMNPAS-----GALSPLPR---------------PNGTA-NT-TKNLVVTAEMCCYCF
XP_005572901.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDSSSGR----ENVSD--LTLGPG------NSPITRMNPAS-----GALSPLPR---------------PNGTA-NT-TKNLVVTAEMCCYCF
XP_005572909.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDSSSGR----ENVSD--LTLGPG------NSPITRMNPAS-----GALSPLPR---------------PNGTA-NT-TKNLVVTAEMCCYCF
XP_005572904.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDSSSGR----ENVSD--LTLGPG------NSPITRMNPAS-----GALSPLPR---------------PNGTA-NT-TKNLVVTAEMCCYCF
XP_006525906.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDNSSGR----ENVSD--LTLGPG------NSPITRMNTAS-----GALSPLPR---------------PNGTA-NS-TKNLVVTAEMCCYCF
XP_006525907.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDNSSGR----ENVSD--LTLGPG------NSPITRMNTAS-----GALSPLPR---------------PNGTA-NS-TKNLVVTAEMCCYCF
NP_705735.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDNSSGR----ENVSD--LTLGPG------NSPITRMNTAS-----GALSPLPR---------------PNGTA-NS-TKNLVVTAEMCCYCF
XP_003278191.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDSSSGR----ENVSD--LTLGPG------NSPITRMNPAS-----GALSPLPR---------------PNGTA-NT-TKNLVVTAEMCCYCF
XP_018088463.1 MGRKRCV---G-DCSK--MAAGC-CGV------KKQKL-S--------SSPPSG-S----GG-------PGGPHCSG-ESQC--RGAELGLGGSGSGPGGSSRVNGLGCNNSL----SPGCG---TLSSG--CGS----------------------------------------SLSPV----SRKMVVCAEMCCFCF
XP_018117383.1 MGKRRCI---STTENK--PSSGC-CGV------KKPKL-C--------PS----------S---------------G-SIQP-------SVTNNCQPP----------E------------D--KTGGPG-----------------------ALAPLSR---------------PNGTA-SV-REQSVVTAEMGCYCF
XP_018117381.1 MGKRRCI---STTENK--PSSGC-CGV------KKPKL-C--------PS----------S---------------G-SIQP-------SVTNNCQPP----------E------------D--KTGGPG-----------------------ALAPLSR---------------PNGTA-SV-REQSVVTAEMGCYCF
XP_018117380.1 MGKRRCI---STTENK--PSSGC-CGV------KKPKL-C--------PS----------S---------------G-SIQP-------SVTNNCQPP----------E------------D--KTGGPG-----------------------ALAPLSR---------------PNGTA-SV-REQSVVTAEMGCYCF
NP_001085708.1 MGKRRCI---ATTENK--PSSGC-CGV------KKPKL-C--------PS----------S---------------G-SIQP-------SVTNNCQPP----------E------------D--KTGGPG-----------------------ALAPLSR---------------PNGTT-SV-REQSVVTAEMGCYCF
XP_018119674.1 MGKRRCI---SATENK--PSLGC-CGV------KKPKL-C--------PP----------S---------------G-SIQP-------SVTNNCQPPV--TNNCQPSE------------D--KTVGPG-----------------------ALTPLSR---------------PNGTA----REQSVVTAEMGCYCF
XP_018119673.1 MGKRRCI---SATENK--PSLGC-CGV------KKPKL-C--------PP----------S---------------G-SIQP-------SVTNNCQPPV--TNNCQPSE------------D--KTVGPG-----------------------ALTPLSR---------------PNGTA----REQSVVTAEMGCYCF
XP_018119675.1 MGKRRCI---SATENK--PSLGC-CGV------KKPKL-C--------PP----------S---------------G-SIQP-------SVTNNCQPPV--TNNCQPSE------------D--KTVGPG-----------------------ALTPLSR---------------PNGTA----REQSVVTAEMGCYCF
XP_018119672.1 MGKRRCI---SATENK--PSLGC-CGV------KKPKL-C--------PP----------S---------------G-SIQP-------SVTNNCQPPV--TNNCQPSE------------D--KTVGPG-----------------------ALTPLSR---------------PNGTA----REQSVVTAEMGCYCF
XP_018084428.1 MGRKRCV---G-DCSK--MAAGC-CGV------KKQKL-S--------SSPPSG-S----GG-------P---HCSG-ESQC--RGAELGLGGSGSGPVGSSRVNGLGCNNSL----SPGCG---TLSPG--CGS----------------------------------------SLSPG----SRKMVVCAEMCCFCF
NP_001086182.1 MGRKRCV---G-DCSK--MAAGC-CGV------KKQKL-S--------SSPPSG-S----GG-------P---HCSG-ESQC--RGAELGLGGSGSGPVGSSRVNGLGCNNSL----SPGCG---TLSPG--CGS----------------------------------------SLSPG----SRKMVVCAEMCCFCF
XP_018084425.1 MGRKRCV---G-DCSK--MAAGC-CGV------KKQKL-S--------SSPPSG-S----GG-------P---HCSG-ESQC--RGAELGLGGSGSGPVGSSRVNGLGCNNSL----SPGCG---TLSPG--CGS----------------------------------------SLSPG----SRKMVVCAEMCCFCF
NP_001091328.1 MGKRRCI---SATENK--PSLGC-CGV------KKPKL-C--------PP----------S---------------G-SIQP-------SVTNNCQPPV--TNNCQPSE------------D--KTVGPG-----------------------ALTPLSR---------------PNGTA----REQSVVTAEMGCYCF
XP_018117382.1 MGKRRCI---STTENK--PSSGC-CGV------KKPKL-C--------PS----------S---------------G-SIQP-------SVTNNCQPP----------E------------D--KTGGPG-----------------------ALAPLSR---------------PNGTA-SV-REQSVVTAEMGCYCF
XP_018084424.1 MGRKRCV---G-DCSK--MAAGC-CGV------KKQKL-S--------SSPPSG-S----GG-------P---HCSG-ESQC--RGAELGLGGSGSGPVGSSRVNGLGCNNSL----SPGCG---TLSPG--CGS----------------------------------------SLSPG----SRKMVVCAEMCCFCF
XP_018084427.1 MGRKRCV---G-DCSK--MAAGC-CGV------KKQKL-S--------SSPPSG-S----GG-------P---HCSG-ESQC--RGAELGLGGSGSGPVGSSRVNGLGCNNSL----SPGCG---TLSPG--CGS----------------------------------------SLSPG----SRKMVVCAEMCCFCF
XP_011609746.1 MGRKRCV---GADCSK--MAAGC-CGV------KKQKL-S--------GSPGSG-GPGGVGAGSGVAGTG---HCGS-ELGI-GSSASIAAGANV------NRANGLGGPGGN----VSGSG---SSSGS--SGT-----------------NALSPAPAGYNS-SGLSPNL---NSGPGSGSGGRKMVVSAEMCCFCF
CAG01573.1 ------------------MAAGC-CGV------KKQKL-S--------GSPGSG-GPGSVGAGSGVAGTG---HCGS-ELGI-GSSASIAAGANV------NRANGLGGPGGN----VSGSG---SSSGG-------------------SGTNALSPAPAGYNS-SGLSPNL---NSGPGSGSGGRKMVVSAEMCCFCF
XP_017347926.1 MGRKRCV---GADCSK--MAAGC-CGV------KKQKL-S--------GSPGSG-GPG--GAGGGAAGTG---HCGS-DLGI-GSSTSMVVAGSV------NRVNGLGGPGGS----GSCSGSSSNNSGGGGSGGGCGGSGGGGSSNSNNTTTALSPTPGGYNSSTGLSPNL---SPGPGSA---RKMVVSAEMCCFCF
NP_956875.1 ------------------MAAGC-CGV------KKQKL-S--------GSPGAG-GPG--GAGSGVAGTG---HCGS-ELGI-GSSST-VVAGSV------NRVNGLGGPGGS----GSSGG---------------------------NNTNALSATPGGYNS-TGLSPTL---SPGSG-A---RKMVVSAEMCCFCF
KXJ23122.1 ------------------MPFYC-CQTLLVADRDSENM-N--------FY-----K-----------------NSNR----------------------------------------QIVHH--NGFRRR----------------------------------------------------------IISKEMAFYCF
EFX75702.1 ------------------MSAGC-CGT------KKQKT-T--------NS--SS-S-----------------SCNGTDDGN-------------------GSSSSSNTHFAQGTSTGLHHL--SNLTNG-------------------HA---------------------------------RNGTVAHPEMGFYCF
XP_011680922.1 ------------------MATGC-CGV------KRQKV-SAPPENEGNHH-GSS-T-----------------SCST-RDYI-------------------PSPRNGSA--------VIPRP--NGLSNG-------------------LN--------------------------------TSLARIVCDEMCYFCF
XP_004924718.1 ------------------MSSVC-CGT------KKQKL-N--------HS---------------------------------------------------------------------YSN--NVDRPL-------------------NG---------------------------------YHDSVAILDMCYFCF
XP_011152122.2 ------------------MAAGC-CGT------KKQKL-N--------NN-STG-A-----------------PCNG----------------------------------------TTVLS--NGTRIR------------------------------------------------------NTPIVQ-PEMGFYCF
XP_969079.1 ------------------MAAGC-CGT------KKQKL-N--------NS-SSV-P-----------------SCNG----------------------------------------GPVVS--NGLPSN------------------------------------------------------GTGMVALPEMCFFCF
XP_009044401.1 ------------------MTSSC-CGV------KKQKL-N--------NS-SAS-V-----------------SNNG-----------------------------------------------PSASPS-------------------FH--------------------------------KNGYTVAVPDMVFYCF
XP_011420214.1 ------------------MAASC-CGV------KKQKL-N--------NS-MPSSI-----------------CCNG-----------------------------------------------SSVHPN-------------------GY--------------------------------KNGYSVACVDMCIFCF
XP_014778990.1 MARLSET---WRDSTGVKMAASC-CGV------KKQKL-N--------NS-MPA-I-----------------CCNG-----------------------------------------------SAVHPN-------------------HY--------------------------------KNGYTVASADMCYFCF
XP_014778991.1 MARLSET---WRDSTGVKMAASC-CGV------KKQKL-N--------NS-MPA-I-----------------CCNG-----------------------------------------------SAVHPN-------------------HY--------------------------------KNGYTVASADMCYFCF
XP_006525905.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDNSSGR----ENVSD--LTLGPG------NSPITRMNTAS-----GALSPLPR---------------PNGTA-NS-TKNLVVTAEMCCYCF
XP_006525904.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDNSSGR----ENVSD--LTLGPG------NSPITRMNTAS-----GALSPLPR---------------PNGTA-NS-TKNLVVTAEMCCYCF
NP_001229359.1 MGKRRCV---PPLEPK--LAAGC-CGV------KKPKL-S--------GS----------GT-----------HSHG-NQST-------TVPGSSSGPL--QNHQHVDNSSGR----ENVSD--LTLGPG------NSPITRMNTAS-----GALSPLPR---------------PNGTA-NS-TKNLVVTAEMCCYCF
consensus/100% ......................C...........p.p...........................................................................................................................................................-MshaCh
consensus/95% ...................s.sC.hGs......K+.+h.s.................................................................................................................................................p..Vh..-MshaCF
consensus/90% ...................u.uC.CGs......KK.Kh.s.........p..........................u................................................s...s.......................................................p..VhpsEMshaCF
consensus/85% ...................uuGC.CGs......KK.Kl.s........sp..........................G............................................s...s..ss......................................................pp..VlssEMshaCF
consensus/80% ..................huuGC.CGs......KK.KL.s........ss........................s.G............................................s...s..su......................................................pp..VlssEMChaCF
consensus/75% ..................hAuGC.CGV......KK.KL.s........ss.......................pspG............................................s...s.sPu......................................................pp.hVVssEMChaCF
consensus/70% ..................hAAGC.CGV......KK.KL.s........sS..........u............pspG.p..........shssss..........................s...ohsPG...............................................u.s....pcphVVoAEMChaCF

J. Predicted archaeal phosphomevalonate decarboxylase of GHMP kinase fold
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WP_009988869.1 ------MQLLVILRDLKIQLWVILQR--GLEVKVPFLGIPLKGVNNPILVLDGIIE-PLNIFVN--T-----------------EAIRQFIMQFNE--AVGFECIKEEVYWDSS-I-----------------------PFSSYYIYITDKLANDAIRRCGIPISEDERFEILHLVDEA-----IFPQN-FLVKALRTSLQLNSPILFRDGEEPIT--V------QLEPIR-IKIISSYP-------FDNNPKYLDNSLVHLAGIIPV----E----YIESKSRN-------LIEVENGLWSAIYSLPYLQ------INNWK------WIWDLNWV-----------TIIEF----------SN---------------------------
WP_010922873.1 ------MQLLVILRDLKIQLWVILQR--GLEVKVPFLGIPLKGVNNPILVLDGIIE-PLNIFVN--T-----------------EAIRQFIMQFNE--AVGFECIKEEVYWDSS-I-----------------------PFSSYYIYITDKLANDAIRRCGIPISEDERFEILHLVDEA-----IFPPN-FLVKALRTSLQLNSPILFRDGEEPIT--V------QLEPIR-IKIISSYP-------FDNNPKYLDNSLVHLAGIIPV----E----YIESKSRN-------LIEVENGLWSAIYSLPYLQ------INNWK------WIWDLNWV-----------TIIEF----------SN---------------------------
WP_012712022.1 ------MQLLVTLRDLKIQLWVILQR--VLGVRVPFLGIPLKGVNNPILVLDGIIE-PLNIFVK--T-----------------EAIGQFIRQFNE--AIGFQCVKEEEYWDSS-I-----------------------PFSSYYIYVTEKLANDAIRNCEVPMSEDEKFEILHLVDEA-----IFPQN-SLVKALRTSQQLNSPILFRDGEEPIR--I------QLESIK-IKVVSSYP-------FDGNPKYLDNSLIHLSGIIPV----E----YAESKARN-------LIEFENGLWSAIYSLPYLK------INNWK------WIWDLNWL-----------TIIEF----------SN---------------------------
WP_012714161.1 ------MQLLVTLRDLKIQLWVILQR--VLGVRVPFLGIPLKGVNNPILVLDGIIE-PLNIFVK--T-----------------EAIGQFIRQFNE--AIGFQCVKEEEYWDSS-I-----------------------PFSSYYIYVTEKLANDAIRNCEVPMSEDEKFEILHLVDEA-----IFPQN-SLVKALRTSQQLNSPILFRDGEEPIR--I------QLESIK-IKVVSSYP-------FDGNPKYLDNSLIHLTGIIPV----E----YAESKARN-------LIEFENGLWSAIYSLPYLK------INNWK------WIWDLNWL-----------TIIEF----------SN---------------------------
WP_012716495.1 ------MQLLVTLRDLKIQLWVILQR--VLGVRVPFLGIPLKGVNNPILVLDGIIE-PLNIFVK--T-----------------EAIDQFIRQFNE--AIGFQCVKEEEYWDSS-I-----------------------PFSSYYIYVTEKLANDAIRNCEVPMSEDEKFEILHLVDEA-----IFPQN-SLVKALRTSQQLNSPILFRDGEEPIR--I------QLESIK-IKVVSSYP-------FDGNPKYLDNSLIHLTGIIPV----E----YAESKARN-------LIEFENGLWSAIYSLPYLK------INNWK------WIWDLNWL-----------TIIEF----------SN---------------------------
WP_012717203.1 ------MQLLVTLRDLKIQLWVILQR--VLGVRVPFLGIPLKGVNNPILVLDGIIE-PLNIFVK--T-----------------EAIGQFIRQFNE--AIGFQCVKEEEYWDSS-I-----------------------PFSSYYIYVTEKLANDAIRNCEVPMSEDEKFEILHLVDEA-----IFPQN-SLVKALRTSQQLNSPILFRDGEEPIR--I------QLESIK-IKVVSSYP-------FYGNPKYLDNSLIHLTGIIPV----E----YAESKARN-------LIEFENGLWSAIYSLPYLK------INNWK------WIWDLNWL-----------TIIEF----------SN---------------------------
WP_012719031.1 ------MQLLVTLRDLKIQLWVILQR--VLGVRVPFLGIPLKGVNNPILVLDGIIE-PLNIFVK--T-----------------EAIGQFIRQFNE--AIGFQCVKEEEYWDSS-I-----------------------PFSSYYIYVTEKLANDAIRNCEVPMSEDEKFEILHLVDEA-----IFPQN-SLVKALRTSQQLNSPILFRDGEEPIR--I------QLESIK-IKVVSSYP-------FDGNPKYLDNSLIHLSGIIPV----E----YAVSKARN-------LIEFENGLWSAIYSLPYLK------INNWK------WIWDLNWL-----------TIIEF----------SN---------------------------
WP_012953112.1 ------MQLLVTLRDLKIQLWVILQR--VLGVRVPFLGIPLKGVNNPILVLDGIIE-PLNIFVK--T-----------------EAIGQFIRQFNE--AIGFQCVKEEEYWDSS-I-----------------------PFSSYYIYVTEKLANDAIRNCEVPMSEDEKFEILHLVDEA-----IFPQN-SLVKALRTSQQLNSPILFRDGEEPIR--I------QLESIK-IKVVSSYP-------FDGNPKYLDNSLIHLTGIIPV----G----YAESKARN-------LIEFENGLWSAIYSLPYLK------INNWK------WIWDLNWL-----------TIIEF----------SN---------------------------
WP_054837661.1 ------MRLNHSDR--------------IVKFPIPFSGLPISKVNNPILTQFSTFN---VIYNS--L-----------------PGTRQFLDLLKE--ATGFDCKVTFLG-LSD-A-----------------------PLVSSYVFSTDTIIENFL-ECGVPATKEEMNEIAEEIDSV-----LFPEDVDVLSAIRTSNYLGKPIIYRRGDEPII--V------K-QKFS-GRTILFWH-------RD-KPNFFDNSLTHLAGVVTL----EISRKLSNPEVIR-------LVDFENGIWSATYSVPITS------ISMVK------WVWDLEGT-----------SLIGL----------SNWEEA-----------------------
AHC50612.1 -----------------------M-----INLPLSLFGIPIKGVNNPILTAFIGFD--AQVKEGVDS-----------------PLLTDFKSLFKE--ATGFECKVLLDI-TGSPT-----------------------PLSSSYIYLSELFFRKAIEKCELPLSEEEMWDTLKMIDDV-----LY-NS-PLIRALRTSMRMGSGILYRDGEDPIP--V------SLPEMS-ASLLFKYP-------IPNSPLFIDNSLIHLLGILPV----E----FAETKDLG-------LFNVENGLWNSLYKISIPS------KDRWK------LIWDLKYV-----------TGIEV--SFYFDNQQKS---------------------------
AOL17693.1 -----------------------MQS--VLEVNIPFLGIPIKGINNPILVIKALIAVDEEKVIE--T-----------------DIFNKFAKEFND--ATGFDCAKGYEYWNYS-F-----------------------PFSSYYVYITEKITTEAIGKCDIPINHDEKYEIIQLIDEA-----LFPEN-SVIKALRISRRLGKQILFRSGEEPIE--V------NTKSLK-VKVLYSFP-------LELSPNYIDNSLIHLLGVIPI----E----FVETNMLN-------LIQFENGLWSAIYSLSFPQ------VKNWK------WIWDANWV-----------TLIEF----------SNLEEV-----------------------
WP_011277018.1 -----------------------M-----INLPLSLFGIPIKGVNNPILTAFIGFD--AQVREGVDS-----------------PLLTDFKSLFKE--ATGFECKVLLDI-TGSPT-----------------------PLSSTYIYLSELFFRKAIEKCELPLTEEEMWDTLKMIDDV-----LY-NS-PLIRALRTSMRMGSGILYRDGEDPIP--V------SLPEMS-ASLLFKYP-------IPNSPLFIDNSLIHLLGILPV----E----FAETKDLG-------LFNVENGLWNSLYKISIPS------KDRWK------LIWDLKYV-----------TGIEV--SFYFDNQQKS---------------------------
EZQ03170.1 -----------------------MQQGLEAEFPICFSGIPL-KVNNPIFIVMTKGI--ISFSEI--N-----------------QDIWGISQYFKD--ATGFSPTTFYTI-NGE-I-----------------------PLSSKYILSTEMTLKEMMRKLGINISKEEFFQILNLIDEV-----AF-DS-EVIRGMRKSMEANSSLLYRDLEDPVL--V------NFPVLN-IKALMSYP-------LG-DPVYKDNALIHLTGYLPS----A----IAEG-KTF-------LISVENGLWGSLYSLPILN------VKNWK------WIWDLNYS-----------TLISF----NLDESDNL---------------------------
WP_010980135.1 -----------------------M-----ISLPIALFGIPLKGVNNPILVTFANTN--VEIITE-PS-----------------ELPDQFFTYFKE--ATGFECKVNLNL-RGK-I-----------------------PYATKYVYLSQLYFQEAIKKCSLPISNEEMNDILSMIDDA-----IY-NS-ELIRGLRRALILGKDILYRDEEDPVP--I------NLKKFK-IELLYSYP-------LPDNYNYIDNSLIHLLGILPV----E----FAETQDIN-------LIRVENGLWFSLYSIPSPV------RLDWK------IIWDLNYA-----------SVIELRGEEHFNN-------------------------------
ACX91288.1 -----------------------MQR--GLEVKVPFLGIPLKGVNNPILVLDGIIE-PLNIFVN--T-----------------EAIRQFIMQFNE--AVGFECIKEEVYWDSS-I-----------------------PFSSYYIYITDKLANDAIRRCGIPISEDERFEILHLVDEA-----IFPQN-FLVKALRTSLQLNSPILFRDGEEPIT--V------QLEPIR-IKIISSYP-------FDNNPKYLDNSLVHLAGIIPV----E----YIESKSRN-------LIEVENGLWSAIYSLPYLQ------INNWK------WIWDLNWV-----------TIIEF----------SN---------------------------
ADX83347.1 -----------------------MQR--VLGVRVPFLGIPLKGVNNPILVLDGIIE-PLNIFVK--T-----------------EAIGQFIRQFNE--AIGFQCVKEEEYWDSS-M-----------------------PFSSYYIYVTEKLANDAIRNFEVPMSEDEKFEILHLVDEA-----IFPQN-SLVKALRTSQQLNSPILFRDGEEPIR--I------QLESIK-IKVVSSYP-------FDGNPKYLDNSLIHLTGIIPV----E----YAESKARN-------LIEFENGLWSAIYSLPYLK------INNWK------WIWDLNWL-----------TIIEF----------SN---------------------------
ADX85990.1 -----------------------MQR--VLGVRVPFLGIPLKGVNNPILVLDGIIE-PLNIFVK--T-----------------EAIGQFIRQFNE--AIGFQCVKEEEYWDSS-I-----------------------PFSSYYIYVTEKLANDAIRNCEVPMSEDEKFEILHLVDEA-----IFPQN-SLVKALRTSQQLNSPILFRDGEEPIR--I------QLESIK-IKVVSSYP-------FDGNPKYLDNSLIHLTGIIPV----E----YAESKARN-------LIEFENGLWSAIYSLPYLK------INNWK------WIWDLNWL-----------TIIEF----------SN---------------------------
WP_052349515.1 ---------------------------MEAEFPICFSGIPL-KVNNPIFIVMTKGI--ISFSEI--N-----------------QDIWGISQYFKD--ATGFSPTTFYTI-NGE-I-----------------------PLSSKYILSTEMTLKEMMRKLGINISKEEFFQILNLIDEV-----AF-DS-EVIRGMRKSMEANSSLLYRDLEDPVL--V------NFPVLN-IKALMSYP-------LG-DPVYKDNALIHLTGYLPS----A----IAEG-KTF-------LISVENGLWGSLYSLPILN------VKNWK------WIWDLNYS-----------TLISF----NLDESDNL---------------------------
KJR79270.1 -----------------------MQRDLEVKLPIPFSGVAV-GVNSPILAVLAKVK--VTVKSG--------------------RPKVDISSLFKE--ATGFECKVDLDV-EGD-I-----------------------PFSSYYVLVSKLLVDSAIEKCDIPINEDEKFETLRLIDDA-----LF-DS-RLIRALRAAQRLNVSLLYRDNEEPVP--V------DFAEIR-MRKIASYP-------IEVRSD-VENSVVHTIGLIPV----L----FSQGITKD-------LVEQENGIWHSLYSIHVPY------INDWK------VIWDLNWA-----------TIIEF----------SS---------------------------
WP_009075106.1 -----------------------MQPDSGIKVPLIFSGLPLKGTDNPFLIIVARFN--CESQEI--P-----------------YWWDKFKVLVRE--ATGFSPKPMR---VPACM-----------------------PLSSQYVLGSKLAMDYIAKL--VGLSSEEVSQTLEMLDEA-----MF-GV-PVLKALRISQDKGKSLLFRDGEDPIY--V------EFPAVE-IKVLAYFP-------LT-EVGSVDSSIIHLAGITPV----R----VAQNPDSD-------SVRMENGLWFSLFGLPIPK------VDRWK------WTWDLEWA-----------SLLEY----------SN---------------------------
EWG08132.1 ---------------------------MEVKLPIPFSGVAV-GVNSPILAVLAKVK--VTVKSG--------------------RPKVDISSLFKE--ATGFECKVDLDV-EGD-I-----------------------PFSSYYVLVSKLLVDRAIEKCDIPINEDEKFETLRLIDDA-----LF-DS-RLIRALRAAQRLNVSLLYRDNEEPVP--V------DFAEIR-MRKIASYP-------IEVRSD-VENSVVHTIGLIPV----L----FSQGITKD-------LVEQENGIWHSLYSIHVPY------INDWK------VIWDLNWA-----------TIIEF----------SS---------------------------
WP_012022064.1 ----------------------------MIEAPLILSGMWIDGVNNPFLVVQAKFR--FSRIET--P-----------------SWWDQFSELVKE--ATGFTPPVVQ---GVD-I-----------------------PVASQYAITSLEALRILGKR--ISLTEDEIWETLEMVDEA-----MF-NY-YALKAMRQVQRSGTPILYREAEDPVQ--V------RIPILT-VRKLMSYP-------LE-KPSYLDNSVVHLVGIIPV----L----LSERIDEV-------NMNLENGLWKSLYGLNTPP-------GKYK------WVWDLGWA-----------SLIEL----------LN---------------------------
WP_083808585.1 ---------------------------------------MLNGVNNPLLIVRGRFI--YSRLET--P-----------------IWWASFLEIFKE--ATGFNPIPIR---IGD-I-----------------------PLISQYAVASLQAIRHLSDK--LELTEEEVWSTLDLIDQA-----MF-NF-DVLKGIRYVQRFSSSILYRSSEDPVI--V------NVKPLK-VRKLMSYP-------ID-EPRFLDSSIVHLSGFLPV----K----LSSDFSEA-------NVDAENGLWRMLYGLPAPP-------GKFK------WVWDLNWA-----------SLLEL----------LN---------------------------
ARM77099.1 -------------------------------------------------------M--KRIARK--------------------PKIRKFLEYFKE--ATGFSCDIDFDI-DGV-L-----------------------PYSSYYVLFSEMFFREAISECHIPLNERDIIETLIMIDDA-----IY-DS-SLVRGLRKALEIGSPILYRDNEEPVK--L------NLQNIKKLSILTSFP-------IS-SPAYINNSLIHLIGTLPI----D----IAN--NVQ-------LISVENGLWSAIYNLPYPL------VKSWK------WIWDLKWA-----------TLIQF----------SN---------------------------
WP_013775457.1 -------------------------------------------------------M--REVKRK--------------------PKIDKFLEYFRE--ATGFSCNIEYDI-EGN-L-----------------------PFSSYYIYVTRKLVELAINKCEIPMNENDVNETLEMIDDA-----MF-DS-RLIRALRKAQELNLPILYRDGEDPVP--L------SEKEVR-INLLTSFP-------LP-KPRFLESSLIHLAGILPV----E----ISK--DSS-------LIQFENGLWSSLYGLPYPM------NNSWK------WIWDLNWA-----------SLIEL----------LN---------------------------
AEB94260.1 -------------------------------------------------------------MET--P-----------------IWWASFLEIFKE--ATGFNPIPIR---IGD-I-----------------------PLISQYAVASLQAIRHLSDK--LELTEEEVWSTLDLIDQA-----MF-NF-DVLKGIRYVQRFSSSILYRSSEDPVI--V------NVKPLK-VRKLMSYP-------ID-EPRFLDSSIVHLSGFLPV----K----LSSDFSEA-------NVDAENGLWRMLYGLPAPP-------GKFK------WVWDLNWA-----------SLLEL----------LN---------------------------
AEM38783.1 ------MYPSVSLLSMKKSY--------KLPIPLL--GLPLKGRHNPILVALSSTP-LVDVEVE--V-----------------EESNAPSVSVNGEPRLGWRGELALKSFVDE-LSARLEQPLRFSVYYQARGF----HVAGVYAILTVALVEAVAEEGGYEMEPVEVAEAADSIDWD-----AGVEL-DYIDACRRAIVLESSIIFRKGEEPIK--VSLAGG-KVELVG-EEELGDVI-------EEELGEEIHTALSRLVGLSVAVWSRG-I--VEKGWEAI-RSIWRLASRLENGLYYALFGVAPPP-------EGCK------WTPGLQTAFGVCID-VGEGQTIDV-A-------------------------------------
WP_048191603.1 -------------MSMKKSY--------KLPIPLL--GLPLKGRHNPILVALSSTP-LVDVEVE--V-----------------EESNAPSVSVNGEPRLGWRGELALKSFVDE-LSARLEQPLRFSVYYQARGF----HVAGVYAILTVALVEAVAEEGGYEMEPVEVAEAADSIDWD-----AGVEL-DYIDACRRAIVLESSIIFRKGEEPIK--VSLAGG-KVELVG-EEELGDVI-------EEELGEEIHTALSRLVGLSVAVWSRG-I--VEKGWEAI-RSIWRLASRLENGLYYALFGVAPPP-------EGCK------WTPGLQTAFGVCID-VGEGQTIDV-A-------------------------------------
ABM80397.1 ------------------MY--------EFPLALVFAGVPIPGRSNPYIVLVTPNT-PIGVDVD--V-----------------EESDKPLARVTG-ASLGWRFELAVKSFVDT-VAARLEQPVSISLRVVLPSSLQYPPPASVYAAVTLAIVASVAEAGGYSMDPYEVLEAANSIDEE-----GGVGL-DFIDAMRTAIVRGESIVYRRGEDSVP--LSMGSRVELELVG-EDDIGEDM-------SRQLDESVMAAVTRLGGMAVV----A-A--VQKLRSSDFSHVFQLVSRVDNALFHLLYGVQTPE-------GPCK------WTPSLQRVYGVCLE-AGLGDKVEF-TL------------------------------------
WP_055410495.1 ------------------MY--------EFPLALVFAGVPIPGKINPYIVLITPNP-VFSIDVE--V-----------------EESETTSTTIDG-VRLGWRYDIAVKSFVDT-LAARLEQPIKASIVIRTSDAIAYPPAASIYAATTLAIVKSVVEAAGYELDSREMLDSASSIDDE-----AGVGL-DYIDGLREAIMLGKSIVYRRGEEPVE--LSTGTRLELELVG-EEDIGEEV-------VEVLGDPLLSALTRLSGLAVL----E-A--VQRLRESR-EDVFKLVQRADNAVFYLLYGVETPR-------ADCK------WTPSLQRVYGICKPGTGLGDILEF-VL------------------------------------
BAN90579.1 MAVESPSGL-------------------EVAVAAPILGVPIPDSENPVIAAPLGRV-RLEIARS--QEC-----RAD--AGDVSGEIAGFADNLLK--GIDAGYCVSVRS---------------------VG-RHRY-RGLPLYAAATVALVYWVAEAHGEHLSSHEILELASVADPF-SYDRSW--H-PVISSARLSSAEGRVAVYRNEEELAL--Y------GEEFIE-AGYSGGLVRVEPRVSRERIGMDTYNALVHLAGVAVL-EA-A-VR-LGEGQPLA-RIVGD-MKPIQDGVANIVWGLGDPG-------GGCV------WTPDMPGY-------F---TRLCT--------------GGSGGKGGPRT--------------
WP_058370086.1 ------------------MY--------EFPLALVFAGVPLPGRENPYIILVSPNP-LVYIDVD--I-----------------DEAEVSSASVRG-LQLGWRYELAVKSFVDT-LSARLEQPLK--VVVEVESPLSYPPAASVYAATSLAVVKAVAEAAGYELDQREVLESASSVDEE-----AGVLL-DYLDGLREALTTGRSLVYRRGEEPLG--LSTGARLELELVG-EEDIGEEA-------KEVLEDPIGSAVTRLSGLAVV----E-A--AKRLREGD-TDVFRLVQRVDNAVFYLLYGAETPR-------AECK------WTPSLQRVYGVCRPGAGVGDPVEF-VL------------------------------------
ALL02067.1 -------------------------------MALVFAGVPIPGKINPYIVLITPNP-VFSIDVE--V-----------------EESETTSTTIDG-VRLGWRYDIAVKSFVDT-LAARLEQPIKASIVIRTSDAIAYPPAASIYAATTLAIVKSVVEAAGYELDSREMLDSASSIDDE-----AGVGL-DYIDGLREAIMLGKSIVYRRGEEPVE--LSTGTRLELELVG-EEDIGEEV-------VEVLGDPLLSALTRLSGLAVL----E-A--VQRLRESR-EDVFKLVQRADNAVFYLLYGVETPR-------ADCK------WTPSLQRVYGICKPGTGLGDILEF-VL------------------------------------
WP_013266821.1 ------MRL-------------------SLRLPLIVMGIPIDEVVNPYLVVPGEQV-KFELKYQ--ENCERADLSAEGLSQEVVGKAREFWRRLMS--GLNMNDCSYVRS---------------------EGLPQRR-PVASTYAALTTALLYLTARSHSDTVDELEIVEMGRMSDPWGEGATWW--Q-SSIDAMRYVAASGKAAAYRSEDEVVDLQL------GRVDLN-MEVRASSV-VGKGATRQELGESLFDAAVHMIGQAVV-DL-S-DS-LTSGSPLR-GELVK-RLRVQNAAAYLFYGVQTPQ-------GECE------WVPGLPGE-------L---ELMCL--------------TA-----------------------
BAA80772.2 MSMEAPTRL-------------------EVAVAIPVLGVPIPDSENPVIAAPAGVV-RFEIASS--PEC-----RAD--VGDVDDALAGFADNLLK--GINTGHCASVRR---------------------IG-SSSY-SGLPLYAAATVALVYWIAEAHGEHLSPHEILELASVADPF-SYDRSW--H-PVLSSARLASAEGRVAVYRNEEEMAL--Y------GGERIE-AERAGSPVRVEARVSRERIGMDTYNALVHLAGVAVL-EA-A-VR-LGEGRSLA-SVAED-LKPVQDGVANIVWGLGDPG-------GGCL------WTPDMPGY-------F---TRLCI--------------GGGGG--------------------
AMD30784.1 ------MRL-------------------SLRLPVILIGLPMEGVENPYLVAPGDKV-RVEAEYS--E-CDSRGLRAEGLQQDVAERLGEFWRKLMD--GLGMGGCANLRV---------------------DGMPPRW-PASGVYAAMSSALLYLTARSHADTLDELEIVEMGRMSDPWGEGSLWW--Q-GALDAMRYSAATGKAVAYRNDEESVE--L------SDEGVR-AELMSVSA-VGGGAGRQELGESLFDAVVHMVGQAVL-DA-S-DA-IRSGSHVR-PEALR-RARVQNATAYLVYGVAPPQ------EGSCV------WSPGLPGQ-------L---QLVCI--------------TG-----------------------
WP_015232485.1 ------MKL-------------------KSYSSAILLGFPIPESSNPYIAVPIKEV-TLNININ--K-CNSPLVYLENFPNELNEYIKNFWIKLNN--GLDERLCANIKL---------------------ENDFKDS-TYSGLYSVTTSLLLYALGKYNNETLSEEEIIELSRITDNI--QDPSW--A-AVLDSLRYSSITGNTVVYRNDEENST--L------IKTIFP-IKFDKVIT-LRQRLTKEMLGNDVYGAIIHLMGISVL-EA-S-IN-IRELNNFN-KVFNK-FRIITDSLSQIVWDLKTSD--------NCF------YVPGLPNT-------A---EKICI--------------EN--------F--------------
ESQ20771.1 ------MRL-------------------SVTVPQVLLGLPMKGSQNPYLASPAGAA-GFEASYE--EGC--SGLRVDNVRAEVAGKLSNFWSRLAS--GLSLSGCASLSL---------------------TS-GRSW-SPSSLYAASTVALLHVVARSHADVLNEYEIVEMGRMADPW-EGPPWW--Q-AVIDALRFSSATGKVVAYRSEEEAVE--L------VKASVS-ATPEASEA-VGEGVGAEELGGSVYNALVHIIGELVL-EA-S-EE-VRGGSDLA-KAVLK-RLRVQNAVAHAVYGVRTPE-------AGCV------WVPGLPGV-------L---ELVCL--------------GG-----------------------
ESQ23194.1 ------MKL-------------------SVTVPQVLLGLPMKGSQNPYLVSPAGAA-GFEASYE--EGC--SGLRVDNVQAEVAGKLSNFWSRLAS--GLSLSGCASLSL---------------------TS-GRSW-SPSSLYAASTVALLHVVARSHADVLNEYEIVEMGRMADPW-EGPPWW--Q-AVIDALRFSSATGKVVAYRSEEEAIE--L------VKASVS-ATPEASEA-VGEGVGSEELGESVYNALVHIIGELVL-EA-S-EE-VRGESDLA-KAALK-RLRVQNAVAHAVYGVRTPE-------AGCV------WVPGLPGV-------L---ELVCL--------------KG-----------------------
ESQ24075.1 ------MRL-------------------SVTVPQVLLGLPMKGSQNPYLVSPAGAA-GFEASYE--EGC--SGLRVDNVRAEVAGKLSNFWSRLAS--GLGLSGCASLSL---------------------TS-GRSW-SPSSLYAASTVALLHVVARSHADVLNEYEIVEMGRMADPW-EGPPWW--Q-AVIDALRFSSATGKVVAYRSEEEAVE--L------VKASVS-VTPEASEA-VGEGVGAEELGESVYNALVHIIGELVL-EA-S-EE-VRGEGDLA-KAALK-RLRVQNAVAHAIYGVRTPE-------AGCV------WVPGLPGV-------L---ELVCP--------------GG-----------------------
ESQ25741.1 ------MKL-------------------SVTVPQVLLGLPMKGSQNPYLVSPAGAA-GFEASYE--EGC--SGLRVDNVQAEVAGKLNNFWSRLAS--GLGLSGCASLSL---------------------TS-GRSW-SPSSLYAASTVALLHVVARSHADVLDEYEIVEMGRMADPW-EGSPWW--Q-AVIDALRFSSATGKVVAYRGEEEAIE--L------VKASVS-ATPEASEA-VGEGVGAEELGESVYNALVHIIGELVL-EA-S-EE-VRGGSDLA-KAALK-RLRVQNAVAHAIYGVRTPE-------AGCV------WVPGLPGV-------L---ELVCL--------------KG-----------------------
OYT48759.1 -----------------------MAR--IVNEYIPLLHIPIPKRHNPLVIVPTRNV--VEISIE--K-GSENLIIEGDIPDEVFNPIVIFTQLLMK----KLRCERKFKG-----L--KIRFKGSYT------------NTLYLYALLTNLIVEQLIGDI-----DSEIIRSLYHIDRE-I---GF--E-DSIHALRLALIIKKPFIWRLGEDAIS--L-DKMI-YVEVIS-RKLHTNMR-L-----IHEIP--LIDLITHVAGLSII-EG-F-KR-INEGRSLR-G-----VLRVMNSLWHILYGVRVDE------DMEMNEGDYKVFVKEINGC-----------SLITF----RIV---SG--DN--------T--------------
PMP88194.1 ------MKL-------------------KSYSSAIFLGFPIPNTENPYIAVPTSEV-EFEININ--E-CKNTNIKIENLPLELNSYIKDFWMKLNE--GMNFKNCAEIKL---------------------INKAQGY-TFSGLYAVSTSLLLYSLGKYNNETLNENEIIELTRIVDNI--DDPSW--A-SVMDSLRYSSITGKAVVYRNEEESSE--L------NKKTIK-IKLSKIVS-IKPQIIRDIVGNDVYGAITHLMGVSVL-EA-S-LR-IKESNDFD-DTLNK-FRKITDSVSYLIYGLIPNN--------NCF------YVPGLPNI-------A---ELICL--------------E------------------------
PMP90205.1 ------MKL-------------------KSYSSAVILGFPIPDTSNPFIAVPTKEL-VFNINIE--K-CNKPIVLFDNFPNEVKEYILNYWKKLNE--GLNENLCAKVNL---------------------EENLKGF-TYSGLYAVTTSLLLYSLGKYNNEILEEDEIIELTRITDNV--KDPSW--S-SVLDSLRFSSLTGKSVVYRNDEENSS--L------MKIIFP-IEFRSMIT-LNQKLTRDLLGNDVYGSLTHLMGISVL-EA-S-IR-LRESNNFR-EVFNI-FRPITDAISKIMWGLDSNE--------NCF------YVPGLPNT-------A---EKICI---------------------------------------
OYT51933.1 ------MRR---------------EE--VTRGCIPFLHVPLPHRHNPVVVVPTTNHVKVTVSVE--E-GGPPLVLEGRVDHAVARAVNTFLKHIRK--ELELPPIHINLD-----I-----DTGGYV------------CTSFLYVLMTNTIIDLLSGGI-----DEELVNTMQLIDRR-IGV-----D-DGVTALRYYRFFNTAYIWRYGESPIG------AP-KTIVLT-VDAVGGSE-HSLK--RANPGFPLMDLITRLAGLNVI----E-G--FNKLVNND--DVSD-VVRLNNALWYAIYGVEVPR------HDDLV------VVKELEGY-----------SIVRF----------KK---------------------------
OYT55394.1 -----------------------MEKH-SAKVSIPFLGTIVYRRRNPIITAISEEKVFFEISFE--R-RGNGKNYLKVNGVTFGKTLEKFLSEYLE--GIGETGVNIEIN-----V---------------TS-HPRY-FGISTYASLSGLLMKILGERLGYEVTFDDIVKYSPLLETG-ETLNYL----PIIMASRISSLIGKSIIYRLDEGYIE--L--PSK-TPLKIY-ITLLNTPL-VS----RRIENNEFKDYFVHLEGRNII----E----SARLIQEG-KIPYE-NIVFEEAMQYVFYTIEETVNLNIYFKSRCL------AFPDLNYK-------T---ILICL------------------------DKPATTSGSEITVYL
OYT59531.1 ------------------------------------------------------------------------------------EPLRSFVTEFLK--GLGEKGLKIVVN-----V---------------KN-VFKS-FKISTYAILSAHLMKILGEELGYEISLNDIEKYAPLLEDQ-KLINYL----PLIMALRIAALNNKSLVYRLGEGWV---------------------------------RRRRECFKSRAKHKE--------------------------------------------------------------------------------------------------------------------------------
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H---------HHHHHHHHHHHHH-----------H-----------------------------HHHHHHHHHHHH-HHH----------------------------------------------------------------------------------------HHHHHHHHHHHHH--HHHHHHH--------------------H-----------H-------HHHHHH-HHHHHHHH---HHHHHHHH----------HHH-HHHHH--H-H-----------------------------------------------------------------------------------------------EEEEEEE---------------------------E------EEEEEE----EEEEE-EE----------EEEEEE------EEE-----------HHHHHHH--------------H-------------------------------------------------------------------------------------
WP_049960740.1 PQEAKDLL---AANQ-FVVM-------------------------------S----------------SY-------------------------S-N-E---FWPDYED--------YRY---E-Y-IPSFITVDSIMHTYHLYFAHVMKNTEKTYLIKDVNELSRLMKEKS-QDQYNTLK----------G-----T------EWE---------KAAWTNLAFF-----TV-GNVLC-D--P------------------------------------------------------------------------------------------------N----A--E-I----P--A--------------EVADVVKQ-ELDLIESAD-K-I-VASP-------------I---F---NDP---E---------------N---------------M----EDYTQYIPRGY--------------YDTEEELQKYFKAMMWYGR--RNFAR----KN-----------------------------------------------------------E------------------D----------QDRSALLMTL-AM---D----KD----T-L-----P--------------------------LWEEIYTITAFFAGASDDSGYYEYRPI-IDKV-YG------------AD---V-TA--D-K-L-PGD----T-ENWAAF-HELT-GQL-P-APKI----------NSV------V---VL---------D-E-D--TA-------E----EKEA--K-I-N------------GFRFM-GQRFSIDEAIFQNLCY------DK--T----GEK--------SD-----------GS--------------------------------------T---------------RMLPNALDV-PAAL--GSDVALDI-L------------------KSK------GETD----------Y----A----GYND-N---MSDLRA--MV-EKA-
PDST-WNSSLYSQWLHTLR-----------PTL--E-E-R--GE--GYPSF-----MQTVEWRKKNLTSFLGSYTELKHDTILYSKQ------M-MA---------EM-G-G---G-EIP--V--R--------D-------------D------R--GYVEPEVEVYARLLGLVNA--TSKGLAHYNAL--------------T-D-----------A-------DKENLD-KLASIVTN---LQKISEKELT-GV--VPTDEE-FEFIR--S-YGG-QI-EH--FWQ-------E-V-N--K----------------D-S--AD-SE-Y---F--T----V--D--------EFPAA-----------IVADVAT--D-PN------------G--------S------CLELGTGHVNTIIVL-VE--V-D---GVKKFAWGKVYSFYQFEQPIS--E-RLTDKKWRQM--------------L----------------------------GI--E-----------MQ-D-D----G-SYSP---DPD-K--VPKEED-WTKSYRYD
WP_083778650.1 SPEQRERL---AQNG-FVIS-------------------------------P----------------GA-------------------------T-R-E---FYEIYER--------TRY-E-N---VPVFVSSDSLLHTYHLLFDKVLRRAESNAFIPLLTRLDATLLQTS-LDQYAALE----------G-----T------AWA---------EPARRNAAYF-----AL-AVKLL-N--P------------------------------------------------------------------------------------------------D----W--P-V----P--P--------------GLADLVEP-DLAQIAAHN-G-M-GASA-------------I---F-------------------------PAYP--Q---------G----EDWSQYVPRGH--------------YTTSEALKRYFTAMMWHGR--MTFRV----AD-----------------------------------------------------------A------------------T----------ETRQAALLTL-AY---Q----QTQ---V-E-----D---L----------SAA-----Q---VWAGIYEPTVFFVGRSDDLTPTEYEQA-LASA-YG------------QV---E-DP--S-D---LLD----E-TRFAAF-TQAV-SEL-R-APEI----------LGM------L---VS---------E---D--QD-------L----GD-T------K------------GLRFM-GQRFVPDAFIFQQLVA------PA--V------P---------------------E-------------------------------------------------------RGLPSSLDV-MAAL--GSERALAH-L------------------TSR------GDAD----------L----P----NYRA-Q---LDDLRT--TF-AAY-
GEEV-WTQNLYWTWVYSLR-----------PLL--E-P-V--GE--GYPQF-----MRSEAWLDKQLTTALASYTELKRDTILYAKQ------V-YV---------EM-GYD-----SLR--P--P--------DPER----------P------K--GYVEPVPVFYDRIAALARM--TSVGLASRGLI--------------E-E-----------G-------DAAALA-KMDEIATK---LAGIARQQLR-GE--ALSTDD-YEYLR--F-YGG-QI-EA--LAF-------A-A-S--D-EGS------------Y-Q--GG-GG-----Y--P-EG-G--D--------PLQAA-----------VVADLAT--N-PN------------Q-----G--V------VLENGVGRVFEIYVV-API---EGN-LVLT--KGAVFSHYEFAQPLS--D-RLTDEAWREL--------------L--------------------------------D-----------SE-Q-A----P------------P--LA---D-WTTSYL--
KPJ72562.1 SPQALSLL---EKNG-FVVI----------QTPKDIADSKVSS--P-L-F-P----------------TD---NYAK--------------------D-D---FATYYET------L-ADK---D---LPVFITTDSLLHYYHIFFDATLLRMERDIFYDDVWQMTKELLDDA-IEEYESSQ----------G------------DLK---------EAAKRNVAYL-----SV-ALDLL-R--P--RE-------------------D--QLATEEN-LREE-Y------GENWQM----IKQTFGEI---TPSKYFS------------ESEFQEY---S----F--E-I----P--S--------------FVENLVRQ-EIELIEKHE-G-W-DFSP-------------I---F---------I---------------------Y---------K----EDYSQYVPRGH--------------YTKSEKLKNYFKSMMWYGR--MTALI----RG-SDLIPEE--KSLRNIQ-E-GGSIIGIDSTKGLIS------------------------A--Q---------------D---AKI----QTLQASLIAS-RF--------------A-Q-----S---Q----------SIR-----E---KWDRMYAITGFFVGFSDDLGPYEYSAV-LENL-FE------------GE---I-TP--Q-E---I------E-ENYSDV-RNSL-SSL-PYSPKI-YSGLD----ACQ------M--VMP-CP-PLS--D-E-E--IQALKVQAKE--L-LEAT------K------------GFRFM-GQRFTIDSWLFSEIVS------PY--S----GEY-----T---------------GEQLPLPTEEKPFTFCWDDSYSGYRD-----NRPFTWVK-T-DVGACPPPATREV-RGFPRGLDV-MALF--GSDRAKEI-L------------------TNL------GDTE----------Y----S----DYEK-K---FLELKE--EI-DSL-
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OGJ51894.1 TDDQIKFL---EENK-FLLL-------------------------------DIFKNKNNFCFFQLNNSEG---CMGNP-VGGYLS----------Y-D-Q---MVSLFSSFAGSSVDYGRA-P-S---NALYVNSDIILHSYHLFFDRYLKRLEEKNLYPLLNNIIFALQQKAFIEIKNSK-----------D-----P------QEK---------DSLNRIAAYL-----TI-GKVLL-D--T--SA-SKPE---A----FNSI--E-------------------------------------------DEENWKSNDKFIDQNSEAFLKNLEKY---K----D--N-F----D--S--------------QIYEKMKS-EIVLISDSK-S-T-NSSP-------------L---F---------G------------------A--Y--N-PKG--I----TDYTQFTPRSH--------------YNETSVLRAYFRAMMLFGR--QTFYF----GS-----------------------------------------------------------E------------------T----------GFKDAVTLTY-LL---S--D-PQ----------------------------IE-----H---NWEKLFDVTNFIAGASDDITYNQLAKITIHDV-INDCQESCSGGLQIKD---V-SL--T-D---LLN----N-ENFEKI-KDQA-KKL-P-NPKI----------FSE------I---VF---------D-E-N--MG-------D--M-TKDD--L-L-L------ASK---GLRLF-GQKFTFDAYVLNQTSA---------------GVE------------ST-------EI--------------------------------------G-----L---------PSTPSSVFV-AGVI--GSDLVKNI-L------------------PQW-V-E--NQNN---SNL--N-S----D----SIWN-K---ILSLRV--EF-NKL-
SPQE-WLSNISSAWLWSFS-----------PLL--Q-N-Y--GA--GYPAF-----MQNELYQTKNLQSVLGSYTELKHDTLLYAKQ------S-YA---------EL-GAG---G-GPE-----T--------E--K----P--EI-V------K--GFVEPDIEFWNRMIALTRF--TEEGLQSRDLL--------------D-S-----------D-------AQGRLD-TFLEELNF---YQGLASKELQ-NQ--EITDDE-YEQLR----TNFWKV-SQ--IIA-------P-F-D--N------------------------AI-----L--E----E--D--------DKKSP-----------LVVDIHT--D-AL------------K-D------Q------ILYEATGYPLIMLSF-VS----D-Q-GTPRLVIGVTFRHFEFTEALSGQK-RLTDQEWKKR--------------V--------------------------------E-----------ED-K-I----P------------E--TP---F-YYKELFVK
OQY90008.1 TQSQIDRL---ERDG-FVVT-------------------------------P----------------GN-------------------------E-K-E---FFALYEK--------ARY-A-N---LPIFVTSDALLHSYHLMFDKTLRVAEEKHFIGLLEQLNQAMLQQS-DQIYQGLQ----------N-----T------AWE---------PAARRVVAYF-----GV-ASALL-K--P------------------------------------------------------------------------------------------------D----T--P-I----P--A--------------YAQSMVQG-ELALIEAAA-G-I-QPSI-------------I---F-------------------------PDLP--F---------G----EDYTQYIPRGH--------------YTRSEALKAYFKSMMWYGR--MTFRL----KG-----------------------------------------------------------A----------D--AEVGRD----------ETRSAILLVK-AL---A----QAQ---V-N-----G---Q----------PAF-----Q---AWSELYAPTVFFVGRSDDLTVVQYNDV-LNYV-YG------------AN---P-DL--N-A---LTD----E-AKLDDF-INYA-QLL-P-PPKI----------LGM------V---IQ---------D---T--DD-------E----EQQT------K------------GLRFM-GQRFVPDAYIFRQLIY------RN--V----GTP---------------------DH--------------------------------------R---------------RGLPKGLDL-MAAM--GSERAYEL-L------------------DQM------GDTA----------Y----E----NYPA-Q---MEKSRQ--WL-ANL-
TVPE-WTETLNNAWLYSFL-----------PLL--A-Q-P--EQ--GYPDF-----MRSQAWLDKQLNTALGSWAELKHDTILYAKQ------V-YA---------EM-G-G-----GPP--P--P--------PPLP----------P------R--GYVEPTPEFYARLVALTAM--TRTGLESRGLL--------------S-E-----------P-------DRDGLS-RLEQLARA---CQSMAKKELR-GE--ELTEDE-YERIR--F-IGG-EL-EK--LVI-------L-S-A--DMDVE------------E-Q--GV-GA-----S--S-SI-A--E--------DQQAA-----------VIVDVAT--D-PD------------ALDFGGP--A------ALEVGVGRINEIYAI-VPVVDIDGQ-TILQIAQGGVFSYYEFPWPAA--D-RLTDEKWRQM--------------L--------------------------------D-----------DQ-S-A----P------------D--LP---A-WSANFM--
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PKEF-WERSLYNRWLYSIR-----------PLT--E-E-R--GK--GYPLF-----MQSSEWDKKKLQSFLGSYAELKHDTILYSKQ------A-IA---------EM-G-G---D-DPM--P--L--------D-------------D------R--GYVEPEPELWSRLYRLAES--SGEGLSALSLL--------------S-E-----------E-------DRKNLE-LLKGLIGQ---LRDISVKELK-NQ--ALSEED-YKLIR--G-YGG-NI-EH--FWQ-------E-V-N--R----------------G-A--AG-GE-S---L--L----A--R--------EFPAA-----------VIADIAS--S-PD------------G--------S------CLEAGTGRCAEIYVL-VP--L-D---GKLRITRGSVYSYYEF--PSE--E-RLTDSRWREM--------------L----------------------------GI--------------QT-Q-G----L-GESEAA-DL--K--QP---D-WTYSFTER
OGZ65273.1 SDAQKQSL---ADNN-FFVA-------------------------------A--NYDKFY-----NT-SA---LAD----AGALR----------N-D-D---WTGLYKSIGGSYNIWERE-P-E---NSVFITTDFLTHVYHKLIDEEFSYIEEINFYPTLSSLSKSMLELS-AKAYSTTE----------D-----A------KQK---------ESYERLSAYF-----LV-PSAIL-E--N--A----TE---D----YNSF-----------------------------------------------KEQNFVNDSQSDKKQAV-LAAAESLAK-D----N--N-V----S--D--------------NTKNIAKR-EITLIFDAK-S-L-VSSP-------------L---M---------G------------------K--Y--Q-PGM--L----EDYTQFTPRSH--------------YAKNVILRDYFRAMMFYGR--MNFLL----SS-----------------------------------------------------------S------------------E----------LTRDALNISQ-LL---S--T-TD-----------------------------L-----K---KWESIYLPTLFFVGQSDDLSIYEFNDA-VKKT----------------------GF--A-S---SDK----GDEAVTKI-QDEL-KTY-K-NPQI----------MSS------A---VI---------S-P-E--VF-------G--A-TKED--L-Q-N------STK---GFRFM-GQRFTPDAFIFSTLTQ---------------GDE---T----PD-PKT-------GQ--------------------------------------K-----L---------PSTPTALMV-STLM--GSKTSADL-L------------------NVW-I-Q--NNAP-N------S-D----K----VIAD-R---MQTLQD--YF-DGT-
TQSQ-WTQNIYWSWLYAIK-----------SLF--K-D-T-NAK--GYPVF-----MKSEDWNKKSLQSFLGSWTELKHDTLLYAKQ------S-YA---------EA-G-G---G-G-P-----E--------E--N----PAKPV-P------K--GYVEPNIEFFDRIIALVNL--TNDGLNKFGIL--------------P-E-----------Y-------LASRNN-AFKEAVQF---YRKIAVSELQ-NE--KISDED-FEKLR--L-SAG-NL-DN--ILQ-------A-P-D--S------------------------EI-----K--L----E--S--------NARSA-----------LIADVHT--D-VK------------Q-G------Q------ILYEADGVPNYIFVA-VK----D-T-NGARLTKGLVYSYYEFTDSLA--K-RLTDADWQKF--------------N--------------YS----------------D-----------SI-K-K----L------------K--MQ---D-WNKSLIK-
AET65167.1 SEAAIMRL---ERNG-FVVI----------VDP------------F---S-P----------------VR---------------------------E-E---VNPIYRI------L-KNH---D---LPIFVTSDSLLHTYHLQFGETLRMVEEEEFYDDLWTLTEEMLVRA-EADHEASS----------G------------LAR---------EAARRNVAFF-----ST-ALSLL-A--P--KE-------------------D--QLCSGGP------Q----------------DCDEGRFA---GTYPYFT------------PEELEAK---S----F--E-V----P--P--------------AVREVVEA-ELDLIYGQA-G-S-ATSP-------------I---F---------G---------------------Y---------D----EDYSQYRPRGH--------------YTRSERLKNYFMAMTWYGR--MSFLL----KG-----CEG----------G------C------LVS------------------------E--E---------------E---ARV----QTLAAAMIAQ-DL--------------L-E-----D---P----------DTK-----E---LWDRISRVTSFYVGYSDDLGPYQYREA-IDAL-FG------------PA---A-EA--R-D---L-S----E-EELSIL-KAEL-ASY-S-PPRI-YGGTGSDSPACI------I---QP----PFT--P-E-E--AD-------L--C-LAAT------A------------GFRLM-GQRFVPDSYAFTRLVF------PA--V----GGY-----T---------------GE----------------------GE---------AFTL-G-PYG-----------RSFPRGLDL-MAVL--GSERADEI-L------------------VAL------EDSS----------Y----A----NYSA-R---RAELGE--EF-FSI-
SEEE-WQRNLYWSWLFALR-----------PLL--Q-E-P--EA--GAPAF-----MQTTAWQDRSLTTALASWTELRHDTILYAKE------S-YT-----FV--AS-G-L-P-P---------E------E-M--V----A--EA-----------GYVEPVPEVYRRLRDLSRM--SRQVLEEEGLL--------------D-E-----------P-------SRGRLM-SLEATLER---LEEISEAELA-GR--KLTDGD-LRFIR--D-IGE-RL-DE--ALL---------------------------------------GV--------D----E--R--------SKKTT-----------IVADVHT--D-PN----------T-D-----M---------VLEEAVGYVRMMVVA-CH--R-P-D-GGVFLAAGPVYSYYEFLQPAS--E-RLTDEGWREI--------------L--------------------------------------------AG-D-P----P------------Q--DP---E-WTASFAD-
KUK44210.1 SEASLERL---EMNG-FVVM----------KDP------------F---S-P----------------NR---------------------------E-D---ITAPYKL------L-KRL---E---VPIFVTSDTLLHVYHIQFDETLMEIEEEHFYGDLWTISEMMLSKS-EADYRASS----------G------------EAK---------EAAKMNVAFF-----SV-ALSLL-S--P--TA-------------------D--QLCPGSG------R----------------ECDERSYE---GGYPYFK------------PEELEER---R----F--L-V----P--A--------------LVKEEVDA-ELALIEGQS-G-F-AKSP-------------I---F---------G---------------------Y---------D----EDYSQYRARGH--------------YTRSERLKNYFKAMIWYGR--MGFLL----KG-----CDG----------G------C------IVS------------------------E--E---------------E---AKV----HTLAASMIAR-NL--------------L-G-----D---P----------ESK-----E---LWDRIYNVTSFYVGYSDDLGPREYSDT-IDSL-FD------------ED---V-SA--R-A---L-S----D-SDLALL-RAEL-ARK-R-SPKI-YGGTGVDSPACA------A---EP----PFS--P-E-E--AD-------L--C-LAAT------S------------GLRFM-GQRFVPDSYIFQNLVI------PK--V----GGY-----F---------------GE----------------------GD---------AFTL-G-PYG-----------RHFPRGLDL-MAIL--GSERADEI-L------------------KAL------NDSS----------Y----Q----NYSS-Q---KAELRL--EF-DIF-
SEEE-WQKNLYWSWLYSMM-----------PLL--E-A-P--DP--NSPAF-----METTAWQDKELTTALASWAELRHDTILYAKQ------S-YT-----LK--AI-S-L-P-P---------E------E-P--E----P--VA-----------GYVEPVPEVYGRLLDLARM--NREGLEEAGLL--------------D-D-----------S-------SRSRLV-SFETILSR---LEEISRKELD-GE--ELTEED-VEFIN--D-FGE-RL-NG--AVE---------------------------------------GV--------D----D--E--------SKKTT-----------IVADVHT--D-PN----------T-G-----L---------VLEEGVGYVRLVAVA-YD--L-P-G-GRVLLAAGPVFSYYEFKQPMD--D-RLTDEAWREM--------------L--------------------------------------------AD-S-P----P------------A--EP---E-WAASSAE-
OGO34395.1 TEQQRDRL---RRDG-FVIL-------------------------------H----------------SQ---------------------------E-P-Q-FSDLRQR------V-AMR-N-G---QPYYLTTDAAAYALRLTLDELLIAVEKEELRRRILAIIQATLAEV-LSYLKLIP----------G-----G------AME---------DEARLAAAYL-----GV-GLRLL-D--P--QA--------------------------------------------------------------------------------------------P---------I----D--P--------------IIAGLVDD-QVDQILAGG-G-V-EQAV-------------L---I-----P---G---------------------F---------Q----DDFSAYRPPGH--------------YAGDPDLAAYFRAMAWFSR--VEWWI----EA-----------------------------------------------------------G------------------E---TAP--F-SSRVPLILTL-AL---R----RAR---I-Q-----D---PSLLLNPAESLSAA-----Q---EWVKVDAALSYFLGPDPDDGPAEYAAL-MDRV-YG------------PR---L-TV--V-G---LSD----E-RSFELF-QVYA-REL-P-PVQQ----------GAD------P--------------M-A-A--LI-------E----APGA------H------------GWRFL-GHGFRLDDYLLRQLAV------TQ--I----EDS--------AR---------------------------------------------------P------------------SAGLAL-FSLL--GSPAASTT-L------------------KAS------N-AS----------I----T----PQASGP---SSSLQR--RV-AGF-
RQEL-WMRSAPNAWLYALA-----------TLA--A-K-N--DP--AAPAQ-----LRTSDWAYKDLNSALGAWAGLR-RGPRVDAA--T---S-IA---------RQ-S-T-------------P-QEGS---L--V----S--PP-P------P--GYVEPNPEAFYRLSHLAKM--AAEGLSQRGMT-GV---FAAS--P-V-P----TGLK---S-------LLLETL-DLGDRLQR---LGDIAAQELD-GQ--PPAKKD-WAVILA-P-LGP-AE-ER--AAP---------W-P--Q-----P------------P--AG-HV-------------P-----------AGQVPAGHLPVGIAPARIAELGG--P-NA------------Q---------------SLQVANGWIDRLYAL-VP--L-E---DGLYIAQGGVLTYYEVPVQGD--R-LLSDEEWARQ--------------L--------------------------------------------NS-L-P----V------------P--EP-----LLAAEL--
AMR27134.1 TPAWRAAL---ARNN-FAIV-------------------------------P----------------TK-------------------------E-E-Q---LFYLYDQ--------NEY-V-Y---TPNFVTTDLVLQLLHKYLNGILSDVEEQRLAPVVAQMLRQGSTQA-QAQATRCQ----------N-----P------QAR---------DAAEWAAAYY-----AI-GRNLL-T--G------------------------------------------------------------------------------------------------S--A-A--P-V----A--G--------------AYVGAVAN-EVADATEAT-G---KGSL-------------F---L---------Q------------------D--S---------L----YQYGQLKPRGM--------------YTRNDTTRRYFRAVKWLNT--APVFL----DS-----------------------------------------------------------D------------------A----------GLLHAVALAQ-AL---A------------A-----S---P----------EAT-----K---GFQNLTQVLDVLVGDEDNRSLTNLLRI-LKTDYAG------------QT---L-----D---Q-LAT----P-ATLASL-HRTL-VAA-G-TDRI----------RAK----------------------------GA-------T----ALAI------A----ALARP---TLLFT-AGRYTFDGEILSRLTN-V----LR--P--------TPKAE--PP-------------------------------------------------------------------RPFPKGLDI-FAAF--GNRTAQDI-L------------------LNH---Y--KEAA-R--------W----P----AYPD-T---LRVVQR--QF-----
ANYKNWDQNIYTKTMQVLL-----------GLNAPN---P--DA--NPPYF-----ARTPAWQRRNLSTALGGWAELKHDLLLYTEQ--P---T-GA---------EM-G-G---G---------GGG----P-P-------P--PH-H------L--GYVEPNLPFWERALALLAF--QEQALHRLHAN--------------T-P-----------H-------LDSLNA-DLRRLVTN---LHDLAQKEVA-HQ--PLTTNE-MNDLV--S-IGG-QV-EQ--LTL-------R-T-L--K-----L-NP-----G---D-----PL-----P--A----R-----------ERHLG-----------AVADVYA----F-------------------------NGD-VLEEAVGAVDALYVV-VD--I-N---GTPVLMRGAIFSYYEFINNT-----RLTDEEWRAQ--------------L--------------------------------A-----------KA-P-R----A------------R--PT-----WLRDLIVP
OIO64579.1 SSQVKSLL---EKNG-FAVI----------STPSDILNSP---------------------------------------------------------E-E---FDSFYSK------L-QDK---D---IPVFVTTDSLLHYYHVFFDTALMRLEKDIFYDDVWQMSKNFLDDQ-MDIYKNTN----------D---------P--TLK---------EAAKRNIAYL-----SM-ALELL-R--P--KT-------------------D--QIVSSQN-VKDA-VSCQAP-EEYCQE----FYQKAIND---GTFSLFG------------QKETQKY---S----F--N-I----P--D--------------FVKASVEK-ELQLINEHK-G-W-DCSP-------------T---F---------L---------------------Y---------Q----EDYSQYVPRGH--------------YTKSEKLKNYFRAVMWYGR--MTELV----KG-SQALEAN--KCNTHDT-E-G-----------FIS------------------------E--E---------------D---AKI----QTLSASLLAS-KF--------------A-S-----D---K----------DIQ-----Y---KWGRLYAITSFFVGFSDDLGPVEYSAA-IKKI-FE------------DNEN-I-EA--N-Q---L------A-AKIEDI-RKVI-KEQ-FPTPKI-YSGLG----NAQ------LTVVFP--P-PLT--D-E-Q--INTLKKQAEK--L-LANT------Q------------GFRML-GQREVVDSYLFSKIVS------PY--S----GEY-----N---------------GD----------------------KN-----KKPFTYVV-T-RMG-------REV-RGFPRGLDI-MALF--GSKRAKEI-I------------------KEL------GDAN----------Y----S----DYEK-R---FNELKQ--EI-DSL-
PASE-WYKNLYWNWLHVLK-----------SLL--P-E-F--GN--GYQTF-----MQTKAWQDKELNTALASWSELRHDTILYVKQ------S-YT---M-----AE-L-G-G-G---------P------E-R-------P--IV-----------GYVEPVPEFYLRLFNLSKM--TKDGLSRLLTK--------------D-E-LDSI------G-------VANAMD-KFNTILSR---LLDISKTELE-NK--ELSEGD-YNFIK--H-FGT-QL-ES--INKSLTGAGYQ--------D----------------------QV--------D----P--N--------MFKTT-----------MVADVHT--D-GN----------T-R-----Q---------VLEEGVGYIKTLIVA-YR--L-P-D-NRILIGAGPVFSYFEFKHPMS--D-RLTDEDWRQM--------------L--------------------------------------------KN-N-P----P------------L--EP---E-WIKSFSK-
OYD14728.1 TDDDESYL---LQNA-FCVA-------------------------------P----------------SS-------------------------Y-M-E---MYDIYNE--------ARE-H-D---VPIFITTDCVLHTYHLLYDKILKTAEEERFTQDLIDLTDAVLAQL-ESAHDAAT----------D-----T------LVR---------EALLLDIAYM-----SV-GYSLI-D--T------------------------------------------------------------------------------------------------T----F--T-P----D--S--------------LVDSLVDA-EVALIFAHE-G-Y-TPSP-------------I---F----------------------------E--Y---------R----EDYSQYVPRGH--------------YTDSEALERYFRAMMWYGR--MTFMV----EP-----------------------------------------------------------P-FL----MPEY--NVR--K----------STRMAILFLY-AV---A----NTM---V-E-----D---E----------SAI-----S---VWERIYVPTVFFVGRTDDINIYQYTDI-MEDV-YG------------ED---F-AS--Q-TPDYFVD----E-YLLDAF-ITEA-SAL-P-GPEI----------IT-------------------------------------------WTVG------K------------GLRFM-GQRYIPDSYILGQLVY------AN--I--------------------------------------------------------------------P----SL---------RIFPKGLDV-MSVL--GSERAFWI-LD-----------------EIY------HETD----------Y----M----GYEE-K---MDSLKV--MF-AAL-
PDAT-WAQNLYWNWLYCLM-----------PLL--F-P-K--GD--GYPLF-----MQNEGWQDREIFASLGSWAELRHDTILYAKQ------S-VT---LE----GF---P-----P----S--P--------P--Q----------T------P--GYIEPNPYLYARLASLAEY--MKNGLSRLDLL--------------F-S-----------D-------HGERLT-ALKNLLLC---LKVLSEMELE-NI--LLSDED-YELIN--S-IGG-IL-QN--LVS-------F-E-D-------------------E-Y--SD-DQ-----S--EAPSFD--S--------DDQMP-----------VVADVHT--D-RN------------T-M------C------CLEEGVGYPLYIYTI-AP--I---E-GELYITRGACFSYFEFIQPIS--D-RLTDEAWQTM--------------L--------------------------------Q-----------D--D-A----P------------S--LP---V-WVQSFIDA
OYT27459.1 EQERKNLL---EANG-FVVI----------QNP------------L---N-S----------------QK---------------------------E-D---MVEVYDA------L-KNQ---E---IPVYVTSDSLLHLYHIQFDETLRQIEEAEFYDNIYNISKELLSIS-QNGYGKLAVLCRTLTPQEQ------------ELS---------DAYKRNIIYL-----SV-ALKLL-E--P--TE-------------------D--QLCNLGE------W----------------QC--QDSG---IKNAFFT------------EEELHKY---S----F--T-V----P--S--------------IVEDEVQA-ELALIDAHE-G-F-NPSP-------------L---Y---------I---------------------Y---------C----EDYSQYKPRGH--------------YTRSEKLKNYFKAMMWYGR--MSMLL----KG-----TDQVPPGEACNDIP---SCTA------LIS------------------------T--Y---------------D---ARI----QSMQAALLSA-YF--------------A-E-----D---P----------ELM-----D---KWDRIYTVTAFYVGLSDDLGPYEYINA-LNHV-FG------------ET---L-ET--D-E---L-T----P-DKIGNL-KAKL-AEY-Q-TPKI-YGGTG----EVA------L---WP----PFS--V-E-Q--AD-------R--M-LAVT------Q------------GFRLM-GQRFIPDSYMMSELVS------PR--V----GFY-----A---------------GD-----------------------------DEPFTMCM-T-DAG--------PA-RCFPRGLDV-MALL--GSKRAETL-L------------------DEL------GDTQ----------YEEANK----SYIK-Q---YDRLEA--EF-NNF-
TIED-WNRNLYWSWLYALK-----------SLV--K-N-Y--SD--GYPTY-----MQSSAWEDKQLTCALASWTELRHDTILYAKQ------S-YT---P-----SL-R-S-M-Q---------P------V-E--K----Q--VV-----------GYVEPVPELYNRLLSLTQM--TTSGLTEMNVL--------------D-E-----------S-------SKNRLM-NLETILGR---LINISEKELE-NR--ELTQED-YDFIK--D-FGE-NL-EG--VIS---------------------------------------EV--------D----D--K--------AKKTT-----------IVADVHT--D-QN----------T-G-----L---------VLEEGVGYVELIVVA-YR--V-P-D-GRIILGAGPVFSYYEFKHPMS--D-RLTDEDWRDL--------------L--------------------------------------------GS-S-S----P------------D--KP---K-WYASYAT-
AKB81621.1 DNSALKML---ESNG-FVVV----------ENP------------Y---G-S----------------SK---------------------------E-D---ITAMYST------L-KDQ---E---IPIFITTDSLLHLYHIQFDETLRKIEEEEFFDTLWETDLALLNDS-IEKYNSTT----------G------------EEQ---------EAAKRNTAYF-----SV-ALSLL-Q--P--KP-------------------V--QIQAAEN-TYEDLE----------------EVDDYGDV---NEESLFP------------AGAEKQY---Q----F--E-I----P--E--------------FVRKDVEA-ELALIEAHQ-G-F-ELSP-------------I---F---------K---------------------Y---------K----EDYSQYAPRGH--------------YTRSEKLKNYFRAFMWHGR--MSMLL----KE-KLIESED----------P----------------------------------------V--K---------------D---ARI----QTIQASLIAS-EL--------------Q-K-----N---S----------ELL-----K---NWNRIYEVTAFYVGFSDDLGPYEYMEA-LDSI-FG------------NG------E--R-E---F-N----K-TTIEEL-KAKL-VEY-P-GPKI-YGGTG----NCA------L---EP----PFT--S-E-Q--AE-------E--C-LENT------T------------GFRFM-GQRFIPDSYVFSNLVG------VY--T----GEY-----T---------------GE----------------------YNEN---EKPFTLVI-S-GNG-------EAI-RGFPRGLDV-MALL--DSGRAVYW-L------------------NEL------NDSS----------Y----E----NYSI-Q---YGKMES--EF-SNF-
STAD-WNRNLYWSWLYSLQ-----------PLL--K-D-Y--GS--GYPTF-----MQTDAWQDKELSTSLASWTELRHDTILYAKQ------S-YT---N-KA--TS-M-P-F-P---------S------K-E--K----E--VV-----------GYVEPVPDFYARLLALTKM--TNQGLDEMGVL--------------D-P-----------V-------SKSRLV-NLEDILSR---LQEISEKELE-NK--KLTDED-YEFIK--N-FGD-QL-EG--TIA---------------------------------------DV--------D----E--K--------ARKTT-----------VVADVHT--D-SN----------T-E-----T---------VLEEGVGHVDMLVVA-YK--L-P-N-GKILLGAGPVMSYYEFKQPMS--D-RLTDEKWREI--------------L--------------------------------------------EA-N-P----P------------K--KP---E-WASTYVS-
OGO30011.1 TNNQRATL---GQYG-FLVI-------------------------------H----------------TG---------------------------D-A-Q-FGEIRNR------V-SLY-R-G---QPYFLTSDAAVYTFHLSFSKMWEALEKEYLHPRLISATRLVLDEV-LSYLPVIQ----------N-----A------NLL---------EDARLATAYL-----AV-GLRLL-D--P--ES--------------------------------------------------------------------------------------------Q-PA------L----D--P--------------ELSNQVQA-QITQIMTAH-D-I-QPPV-------------L---M-----P---Y---------------------F---------G----EDFSGFHPVGH--------------YFNEPALENYYRGLTWFRR--IGFKL----SD-----------------------------------------------------------R------------------D---PRF--L-PSKAPLIISL-AL---R----RAS---S-G-----D---K----------PAV-----E---DWGVVNDTLAFLFGSGDDLGPRQYAMM-MDQV-YG------------SR---L-SI--L-G---ISD----E-LGWLNF-QGLN-QAF-P-YSQA----------EFP------F--------------N-T-L--LL-------D----LKRN------H------------TWKFI-GSRFTVDEVILQSLIY------DR--I----GSP--------AS---------------------------------------------------L---------------RQFPSGLDL-MAAF--GSPAAIEA-L------------------ENT------GIMD----------V----E----GYHA-Q---LGRIQA--AV-QNQ-
SETQ-WNSSVFDTWLHSST-----------VSL--A-A-K--SG--GFPHF-----MQNIAWDYKELNTALGSWVAQLHGVDVVSRK--P---E-IG---------TR-Q-V-------------L--------P--A----S--PP-A------P--AFVEPNPLFFYKLANRVEW--IVAELKSIGLV-GETS-------D-Q-P----FSLL---S-------SYTSLL-DLADHFRK---LGAIAEKELQ-GV--PLGEED-YHLIQA-P-LGP-VE-RS---AF---------S-G--L-----V------------P--GQ-QV---V-S--H-PQ-E-----------LPPIP-----------MVSYIKA--D-QE------------H---------------SLQVGMGFLNRIYVL-VP--L-N---GSLQIAQGGVFSYYEFPLPDQ--E-RMTDGRWRKV--------------L--------------------------------------------LS-T-S----N------------F--KP---PVWMKGLL--
AEA21728.1 DPKLHEML---GQTG-FAIV-------------------------------P----------------AE-------------------------H-N-Q---LFHVYEK--------NDY-A-D---FPSFVTTDLYLQLFHLYFDCVLRDVEEKRLDSLMIAFSS----RM-GAELKVLA----------GSSR---------EAE------VR-NAAAYGQAWF-----AV-ASWLF-S--H------------------------------------------------------------------------------------------------D--K-A--P-A----Q--T-------ARLDVPEDYRQRVTD-EIHKVFAAK-N---ACSE-------------M---L---E---Y-S------------------P--P---------G-EP-FAYALFRPRGH--------------YTRSQLCRRYFRGMMWLQT--AHFRT----DK-----------------------------------------------------------P------------------E----------KMKQIALIAD-VF---N------------R-----Q---P----------EMR-----K---LYNKVNEPITCLMGTPDNITLGQVADL-VRQT--G------------LP---A-----E-K-L-LSS----D-KAMREL-TQEI-EKL-A-QKQI----------RIV----------------------------IP-------S----ERTG------R----Y-------LVDIM-PQRYQPDAAALIETVD-H----KS--K------------V--SL-------------------------------------------------------------------RPCPKGLDW-MAVM--GLPGAERI-L------------------TEE---L--KEAQ-K--------W----P----GFAG-A---LDEARR--KT-----
ADTQ-WDACMANRWMQSLQ-----------TLG--D---T--AQ--VRPYF-----MQTPQWQKKILNTALASWAELKHDAILYAKQ--P---M-LA---------EC-G-D---G---------G------P-E-------A--PV-V------K--GYIEPNVRFWEKAVDLVTQ--MDRLLSTYGLQ--------------T-E-----------K-------AKVSSE-RIRELAEF---CRDVSRKELA-GK--QLTDEE-YEQIE--I-VGA-TV-EN--ISL-------E-L-V--S-----E-DNQML-QG-W-S-----DV-----V--S----T-----------DKKVA-----------VVADVFT----VN------------G-D-N-V--AIKDKC-VLYEGVGPAYEIYVV-VE--I-D---GSLYLTRGAVFSYREFTRLMS--DPRMTDEEWQKE--------------L--------------------------------M-----------KT-P-T----G------------G--TP---V-WMKEVTAP
OGM31861.1 TQGELTRL---ETDG-FFVK-------------------------------P--LPAPKT-----DS-ND---IIDGR-YGG--R----------T-D-D---MIDLYDEIGGEASILERK-P-E---NAIFVTSDLLLHVYHLLISRSFKEIEQKELYPRLHGLTKALFEKT-AETSGNQL----------D-----S------KIK---------ESNERLTAYF-----LV-PLAIL-D--A--GQTKSTA---Y----FN---QE-------------------------------------------EQVQFDQADENADSRENI-FKKLATY---S----N--Q-V----S--P--------------EVYKLAEA-ELKLVLSAE-S-P-ATSP-------------L---F---------G------------------K--F--K-EG---P----EDYTQYKPRSY--------------YSTSSLLRTYFRSLMWYGR--QGFYV----KN-----------------------------------------------------------I------------------D----------STRDAVLMTY-LM---N--S-TQV-----E-----G---K----------PAL-----Q---IWEEIYAPTVFFVGQSDDLTFYNYLSL-AKEV-WG------------DN---F-TT--N-S---ISD----E-TKISTF-QQKA-HEL-E-GPKI----------LSE------I---II---------F-D-P--TN-------T--P-SKSE--L-L-Q------STK---SFRFM-GQRFIPDSYIFSTLTQ---------------GQE---K----PD-QET-------GQ--------------------------------------S-----L---------PSTPTGLMA-MSVF--GSKKADDL-L------------------AGW-V-S--QNAP-S------S-D----K----VINK-F---ITKLKQ--EF-SGL-
DLAI-WTQNIYWAWIYNFL-----------PLF--E-E-H--NE--GYPMF-----MRSALWANKSLQSVFGSWTELRHDTILYAKQ------S-YA---------EM---G---G-G-P--PE-G--------E--I----P--PV-P------K--GYVEPNLAFLTRLIALNNM--TKEGLDSRKLL--------------L-E-----------G-------YKAKYE-LFTNTLEF---FKSFAEKELA-NT--TISDED-YEKLR--K-IDG-TL-GN--IVW-------P-I-G--G------------------------DL-----M--T----E--R--------DARVA-----------LIADVHT--D-AL------------K-N------Q------ILYEAIGYPSLIYVA-IK----D-N-GGTRLTRGITYSYYEFTEPLG--G-RLTDETWQAR--------------I--------------YEGL--------------E-----------PE-K-V----P------------P--QP---Q-WTNELLSQ
OGG16019.1 SANQLNTL---EKDG-FFTM-------------------------------A--THPGVS-----DP-NG---VLDLRGWGSASR----------S-D-D---MVDLYTQFGGSTTEWERK-S-E---NAIFVTSDFLLHTYHVLMDRSFQKAEEVYFQPALKDLTESLYTDA-FTHYTQEQ----------N-----P------KLK---------DSWKRLSVFY-----LV-PKVIL-N--T--VFSKPKD---Y----FEGNPQE-------------------------------------------EESKDISDDQNTDTLASV-QAKLQTY---K----N--T-T----P--P--------------EVYDLASQ-ELELVMKAE-AFN-ASSP-------------L---Y---------G------------------V--L--KPDA---P----EDYTQYNPRSH--------------YTRNSILRSYFRSMMWYGR--HGFDV----NN-----------------------------------------------------------V------------------D----------LTRDALFMTW-QL---G--S-NRV-----N-----G---K----------TAL-----E---VWQGIYLPTVFFVGRSDDLTVYEYSDL-MAKI-YG------------NS---V-GY--S-S---LAD----E-AKLKQF-QIEA-KKL-P-GPKI----------LSD------I---KI---------I-D-P--DN-------P--P-TKEE--L-L-K------STK---GFRFM-GQRFIPDSYMFSSLTQ---------------GDE---K----PD-LET-------GQ--------------------------------------K-----L---------PSTPTALMI-MSIL--GSNTADSL-L------------------TDW-I-S--ANAP-Q------S-D----K----IIAK-V---KNKLKN--EF-DQY-
DQKT-WTQNIYWSWLYSLR-----------PLF--D-D-F--TN--GYPMF-----MRGVAWSKKSVLSALGSWTELRHDTLLYAKQ------S-YA---------EM---G---G-R-PADPT-P--------T--P----P--PV-P------K--GYVEPNLPFLTRLIALTVM--TRNGLDSRQLL--------------V-P-----------G-------QKEKFD-SFLDSLQF---FKLIAEKEIS-DS--VISDDE-YENLR--TIITL-SY-PN--IVW-------T-P-D--G------------------------DQ-----M--T----E--Q--------DARAG-----------IIADVHT--D-VCGGRDPSTGRCTGE-S------K------VLYEATGAPSVIYVA-VK----D-K-NGTRLTRGVTYSYYEFTRPVG--K-RMTDEDWQGM--------------I--------------YEGK--------------N-----------TE-N-M----P------------Q--PP---V-WTNE----
OGF25089.1 SESELEAL---SAAG-FFLS-------------------------------D----------------ED---MVG----EQRSG----------N-D-D---FADIYEAFSGSSNKYYRQ-A-D---NALFITSDVALHLYHILVDRSFQKIEEIKFQPMLKEITRALFEDS-LRNYETAS----------D-----P------ALK---------DSYGRLAVFY-----LV-PLVVL-D--A--ADRGRTE---LKPEDFDTYAQF-------------------------------------------LAAKEARDEEISRAGLDF-SLDEPRY-N-G----R--E-L----G--G--------------DIFSPAQA-ELELIREAK-G-L-APSP-------------L---F---------T------------------P--Y--R-PYL--Q----NDYSQFKPRSH--------------YTKNDALKSYFIAMMWYGR--MGFSL----DS-----------------------------------------------------------P------------------E----------LTRDAIMITG-QV---N--S-LKA-----G-----G---R----------AVA-----E---IYADMAGAIEFFVGQVDDLTPYEYTGL-IREV-YG------------ET---V-AA--E-R---LAD----D-SALRAFIGAAI-EKL-P-RPRI----------VSE------A---VD---------L-Y-D---N-------G--G-ERDA--L-L-R------QLM---QFRFM-GQRFTPDAYILNQLTQ---------------GVG---A----PD-PET-------GQ--------------------------------------N-----L---------PSMTTALMP-VNIIAPGNATVGKY-V------------------DVW-V-A--AEAS-A------S-D----R----IIAK-K---TRELRE--EF-AAF-
DEAV-WTQNIYWSWLDSYR-----------SLL--S-G-Y--GP--GYPYF-----MTTGEWQKKNLGTVLGSYAELKHDTLLYAKQ------S-YA---------ER-G-G---G-G-D-NP--S--------K--L----P--PV-P------K--GYVEADPAFWSRIKALARM--TDNGLTERGLM--------------P-E-----------Y-------FGVRYK-TFADICGF---FAGLAEKELK-DE--VISEED-FEKLR--V-SGF-IF-ED--LAA-------P-L-P--G------------------------EE-----L--S----D--K--------ERRAG-----------IIADIHT--D-AV------------S-G------R------ILYEATGKPYIIYAA-VE----D-A-NGARLTRGAVFNHYELTGPLT--E-RYADEDWQER--------------V--------------YD----------------G-----------KG-D-L----P------------A--AD---A-WSRELMK-
OJX38846.1 TVQQMDFL---RTNG-FVIL-------------------------------A----------------SA---------------------------D-Q-Q-FSDIRDN------V-AQI-H-G---QPYYLTTDNAFHALHVTFNDLLAAVEKEALSPIMSKLVSALASKI-DEYAAQNQ----------A-----P------ILK---------ADLQLAQNYL-----AV-ARKLF-D--P--TV--------------------------------------------------------------------------------------------T---------L----D--T--------------AREQDIAA-QMAQIAAMD-G-K-QDSA-------------L---I-----P---G---------------------L---------T----DDYGAYRPVGH--------------YAGDPELEHYFQGMTWLGR--VVFPL----AA-------------------------------------------H---------------P------------------E---QEI--V-PSKVPLLITL-AL---R----EAE---V-D-----Y---V----------PAD-----Q---LWSSIYAITDFMIGPSDDPGPLELNTL-MEAI-YG------------PQ---F-SL--S-D---LAS----E-DHWQQF-LEKV-PEL-P-APQI----------NST------F--------------Q-D-T--TL-------A----MSYE------R------------DWRLM-GQRFTLDGLIFQQLIS------DK--V----------------E---------------------------------------------------K---------------RFFPMGLDI-AAAF--GSQAATAA-L------------------EDA------GQMD----------Y----A----NYEQ-Q---LDATRR--LL-LNL-
PTDF-WTKRFYNNWLYAFQ-----------SQV--S-N-R--SD--TFPAY-----MTSQAWGLKEVNSLLGSWTELKHDTILYSKM--P---E-GL---------GG-G-G-------------P--------P--I----S--PP-T------P--SYVEPNPDVFARLAYAARN--LQQGLAFYLDD-WSNRGWYSSPFD-D-Q----PGTQ---E-------YMAHLE-RLADHLDA---FSQIAVKELR-GE--SISEDDNYQILSCLE-LKD-CL-TS---PY---------Y-S--P-----D------------F------L-------------K-----------QDPIP-----------LVASVAG--Y-EN------------E---------------VLEAAIGQLNRIYVA-VP--I-Q---GQLQIAQGGIFTYFEFKQPRS--E-RLTDQAWREK--------------L--------------------------------------------VS-D-P----P------------A--AP---P-WYAGLV--
AFM06108.1 DEGFFRKV---AQNG-FAIV-------------------------------P----------------ND-------------------------N-I-Q---LFHVYEE--------NDY-H-Q---TPNFVTSDMYLQLFHMYFMYVLRTLEEENFSPMLANLCEGLYNAN-YKLAQNET----------N-----P------ELK---------EAAEWNSTYF-----AI-AIHLL-N--Q------------------------------------------------------------------------------------------------K--N-K--P-V----I--A--------------AHKEFYKQ-EIAKVMAAS-N---ENSE-------------F---L---D---Y-Q------------------T--I---------Q----FPYSLFKPRGH--------------YTRKKSLQNYFRAMIWIQT--VPQCL----DD-----------------------------------------------------------D------------------K----------HLHRMALNAH-FL---N------------T-----E---K----------SSQGKSLIQ---LYKGILEPTTFLIGEPDNLSALNIVNL-LGEI--G------------IQ---S-----P-Q-T-LTQ----K-APLQAL-RAKL-QTL-A-KTVN----------KIK----------------------------PE-------I--Q--RTC------P----D-------KINLM-PQRYLVDNEILQRLVE-I----KD--G--------E---A--TN-------------------------------------------------------------------RPFPKGLDV-FAAF--GNKAAQKN-L------------------VEV---Y--DEAN-N--------W----K----EYMP-R---LEGLQD--KL-----
KDYNEWDEAVYNKWIYTLL-----------GSF--E---Y--DK--RTPPH-----LKSDAWDLKTLNTSLASWAELKHDAILYAEQ--P---M-AA---------EC-G-G---G---------G------L-P-------E--PY-T------V--SYVEPNTVFWKRLLELVDL--NTTLLQKHN-L--------------F-K-----------P-------FEEKTT-QMREQIEF---LNGISEKQLA-GQ--KVTQEE-YVELE--Y-IGG-AV-EM--FTL-------S-I-I--D-----N-QLSYL-DS-W-E-----NV-----T--G----T-----------DKSIA-----------VVADIYT----NN------------V-D-K----E--KKG-ILHVGVGKVNDIFVI-VE--I-D---GYLYLTRGGTFGYHEFVKDLD--T-RLNDEEWQKI--------------L--------------------------------E-----------TE-D-K----P------------S--FP---K-FLEPILYQ
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QDVE-WYSSVGAAWLKLLG-----------TLP--Q-T-F--GP--GYPRY-----MQGKLFTIKQVQTFLGSYTELKHDTLLYAKQ------N-FA---------EA-G-D---G-S-D-----E--------T--P----P--PV-P------R--GFVEPNLAFWQELQRLIAY--TAAGFEKYGLF--K---------G-E-L-----------E-------EYGRLN-IFKERVKF---YTSLAVKELN-GA--PLSEAE-YEKLR----SE--GL-AF--LAR-------P-FVE--G------------------------AI-----L--E----E--K--------AKRAA-----------LIADIHT--D-AV------------K-G------Q------ILYEATGEPYFILAL-VG----N-E-NSSRLTVGVAFNSYEFTGPLT--S-RYTDADWQAR--------------V--------------YA----------------T-----------PP-Q-L----P------------P--KP---F-WYKPLMAR
ACV23637.1 TDEEQDLV---VQNG-FAVS-V-----------------------------G----------------QA-------------------------G-Y-E---FFDSYEM--------NRY---S-Q-TPNFVTVDSMMHTYHLYFSYLMKNTERDYLAPALGEVSRAMLDES-LEQLAAAE----------G-----T------GWE---------DAALRNVAFF-----AV-GASLL-D--P------------------------------------------------------------------------------------------------S----T--E-V----P--S--------------QVEDVVSA-ELAQIEDAA-G-I-AESP-------------L---M---G-A---G---------------N---------------M----EDYSQYVVRGY--------------YEGDEQLESYFKAMMWYGR--MNFAQ----KN-----------------------------------------------------------E------------------D----------LDRSACLMAL-AL---Q----ESG---A-L-----A--------------------------DWEGIYTVTSFFAGASDDCGFYEYYPI-LESV-YG------------KT---P-SI--D-D-L-VEN----E-DAWAEV-HTLT-ADM-P-APQI----------NSI------A---TG---------R-D-D--DA-------D----YEEE--N---K------------GYRFM-GQRFTLDSAIFQKLVY------NE--V----LAN--------DA-----------GE--------------------------------------D---------------RMLPCALDV-PAAL--GSDEALEI-L------------------EEQ------GETG----------Y----E----NYSE-N---MTALRE--GLGSAD-
DDTL-WSASLYSQWLYTLD-----------PLL--D-V-K--GE--GYPSF-----MANDQWTRKNLQSYLGSYSELKHDTILYSKQ------V-MA---------EM-G-G---G-EEP--D--V--------D-------------D------R--GYVEPEPMVFERLQKLTDA--TAEGLDRYGML--------------S-A-----------E-------DAENLE-KLSSLAGQ---LETIAIKELQ-GE--LPTDEE-FELIR--S-YGG-QL-EH--FWQ-------T-V-Y--E----------------G-E--AE-GE-N---F--T----A--R--------EFPAA-----------LVADIAT--DAQS------------G--------T------CLEVGVGDLSEVFVV-VP--I-D---GELHLTSGVVFSYYEFEQPIA--E-RLTDSEWRKM--------------M----------------------------GI--D-----------IG-D-D----G-NFAK---PAQ-D--IE---E-WTRGFQVE
ERL12755.1 PEAVKPLL---TKNG-FAIA-E-----------------------------N----------------TA-------------------------M-F-E---FFETYEM--------NRY---D-L-VPNFVTTDSMMHSYHLYFSYLLKTCERGQLSTKLRDMSEAMLRES-QDQLSKLT----------D-----D------EWQ---------NAAWRNVAFF-----SV-ACKLC-G--S------------------------------------------------------------------------------------------------D----A--P-I----P--E--------------AVESAVDS-EVAQIMAAS-A-V-GSSA-------------VLSEG---TKN---G---------------V---------------N----LDYSQFKPRGY--------------YEGDATLEAYFRTMMWYGQ--VNFTQ----SE-----------------------------------------------------------E------------------T----------LDRSALLMTM-AL---N----SD----A-M-----S--------------------------DWEAIYTITSFFAGVSDDNGYYEYWPV-IQAV-YG------------DD---V-SV--E-S-L-NNA----K-DKWKTF-HKTT-AHM-Q-APKI----------NSV------V---VA---------D-R-G--EE-------A----DHGS--E-N-L------------GFRFM-GQRFSLDERIFSQLMY------SR--V----GEN--------SA-----------GE--------------------------------------K---------------RMLPNALDV-PSVL--GSTEAQAI-L------------------HEE------GADD----------F----A----NYSD-N---RESLRK--EI-AQN-
ADEL-WTGSLYAQWLYTLN-----------PLL--A-T-K--GE--GYPAF-----MQSKEWERKNLQTYLASYTELKHDTVLYSKQ------A-MA---------EM-G-G---G-PIE--E--L--------D-------------D------R--GYVEPEPELYGRLARLTQG--TKEGLSHYGVL--------------S-S-----------T-------DADGLK-ILAELASQ---LEAISKKELA-NE--KLSDEE-YELIR--S-YGG-QL-EH--IWD-------L-T-A--D----------------T-D--N--QS-W---T--K----A--Q--------ERPAA-----------IVTDIAT--D-PN------------G--------S------VLQVGTGILSTIYVV-FP--I-D---GELHIAVGAVSNFYQFTQPID--S-RLTDSEWRSM--------------L----------------------------GI--S-----------AS-P-D----A-NAT----PMP-E--KP---A-WTKSFSCE
KKQ71454.1 TDDSKAMM---VKNA-FVAN-------------------------------Y----------------SY-------------------------Y-K-E---FFSIYEQ--------NRY---N-Q-TPSFVTTDSILHTYHLLFDHLLKQLEEKYLATELKTLNAGMLKES-LAQGELLA----------G-----S------DFE---------NASKRNMGFF-----AV-GGKLM-D--S------------------------------------------------------------------------------------------------A----T--Q-I----P--S--------------AVANEVNA-ELAFIDKHE-G-I-KESP-------------V---M---N-I---G-TKPGELSNSPQGPLSVDQ--L---------K----EDYTQYIPRGH--------------YDKTELLKAYFKSMMWYGR--LTFRF----KS-----------------------------------------------------------D------------------D----------EIRSAILIVL-AL---D----KDE---N-K-----K--------------------------PWDKIYEPTSFFVGKSDDVTYYQVIDI-VEQV-YG------------KN---P-DV--K-I-I-AQD----K-DKFASV-KKSL-KTL-E-PPKI----------NSM------P---IF---------N-A-D--IQ-------P----DREK--E-I-S------------GFRFM-GQRFTIDAAIFQKLVY------RD--V----DQN--------PA-----------GE--------------------------------------K---------------RMLPKSLDI-AAAM--GSKYAYSL-L------------------KEA------KDTE----------F----A----NYTN-N---MEKMKE--YV-AGL-
KQDI-WTQNLYWGWLYSIL-----------PLT--T-E-K--NE--GYPSF-----MTNLAWVAKEMNTYFGSWTELKHDTILYAKQ------V-YA---------EL-G-G---G-GGE--ENKE--------D-------------D------R--GYVEPNPYVYARLASLLKM--TKKGLSMRAII--------------S-P-----------E-------MVESLN-KMETLALS---LKTISEKELK-EV--QLTEEE-YELIR--S-YGG-QL-EH--FWY-------E-V-N--K----------------E-D--MA-EM-S---R--D----VFLN--------ENPAA-----------IVADVAT--D-PN------------G--------S------VLEEGTGRIFTIYAV-VP--I-D---GKLRLTRGGIYSYYEFTWPMN--D-RLTDKKWRTLMGMGDQPNGPEDESI--------------------------------K-----------PQ-T-P----P------------E--QP---A-WTKEF---
KPK89147.1 PPLVTDKL---KETG-FAII-------------------------------K----------------AN-------------------------H-P-Q---LYQLYEQ--------NYY-D-G---IPNFVTTDIYVQLLHIYYKYLLKQFEDNTLIERFNRIATHLYESS-IELANQSD----------D-----P------VIA---------QAAKYNAAYF-----GI-TRTLF-T--G------------------------------------------------------------------------------------------------Q--D-Y--D-I----P--A--------------EYYDKYYA-ELWKVLSHS-T---RGSS-------------F---L---------N------------------D--P---------Y----FDYTQFIPRGH--------------YTTSEELEMYFAGVKWLQT--APFFIPLS-GM-----------------------------------------------------------N------------------A----------PLSGAVLAAA-TM----------------------T---D----------ETV-----E---DYRAIEKILRALIGEVDNLSLLDLHDL-IKQEYPG------------EP---V-----S---R-LLQ----P-DRLEEL-RTRL-LAM-N-PERI----------PVK----------------------------------------------------H----VLTAPRGVSLYVL-PGRYTFDGEILIRLID-D----TQ--F------------P--PR-------------------------------------------------------------------RASPRGADV-FAAL--GVPEAERV-L------------------LSV---Y--REHE-K--------W----P----SYID-S---LKTLQR--QF-----
GEFGEWDATLYNKRMQTLK-----------SLF--T---V--GQ--DDPYF-----MQLDPWQTKNLQTALAGWTHIKHENLLYIKQ--P---V-FA---------EG-G-G---G---------R-E----I-P-------P--PN-I------V--GYVEPNLAFWIRCLELLEK--TEEVTQEYGIF--------------T-----------------------SVNN-DLRGLLNF---CITVSEKELK-GI--RLDEEE-YERIK--W-MGG-EF-AK--MTI-------K-I-K--G-----T------------D-----SL-----PPED----P-----------DSEIP-----------LVIDVYT----F-------------------------EYA-CLEEAVGYANQLYVV-VE--M-D---GRLYLMRGAVLSYYEFIQPSA--N-RLTDDEWKRI--------------L--------------------------------R-----------GR-N-A----P------------E--IP---E-WIQPLMVP
WP_050340749.1 SSALRQTL---AQNG-FAVT-V-----------------------------G----------------SA-------------------------G-F-E---FFELYEK--------NRY---D-Y-LPNFVTTDSMMHTYHLYFQHLMKSTEKGYLSGELATVGKALCAES-ERQLQTLS----------G-----S------EWE---------AAARRNVEFF-----AV-GSALL-D--P------------------------------------------------------------------------------------------------A----A--P-L----P--Q--------------AVESDARI-ELSRINAAS-G-S-EKST-------------I---------T---G---------------D---------------N----EDYSQYKPRGY--------------YEGDPTLEAYFRAMIWYGR--MGFTQ----RD-----------------------------------------------------------E------------------D----------LDRSALLMTL-AL---H----TS----A-L-----D--------------------------SWSHVYAVTSFFAGTADDCGYYEYYPL-ATAV-YG------------DD---V-SA--G-A-L-AGK----D-TEWQRY-HDLT-AQM-R-APQV----------NSV------A----------------------D-------A----DGQS--E-D-K------------GFRFL-GQRFTLDARIFSQLIY------DR--V----GTS--------PS-----------GE--------------------------------------R---------------RMLPNALDV-PAAM--GSDTALAL-L------------------RDA------GATN----------Y----D----GYTE-R---MDALRN--ET-KDA-
DGEL-SSGSLYGRWLYTLD-----------PLL--D-A-K--GE--GYPDF-----MRSAEWGKKDLQTYLGSYTELKHDTVLYAKQ------A-MA---------EA-G-G---Q-DFD--K--R--------D-------------D------R--GYVEPEPALYYRLSKLTQA--TKDGLLGYGML--------------G-D-----------D-------DAGMLD-ILVSLSSQ---LQAISEKELS-EQ--ALTDDE-YELIR--G-FGV-QL-EH--FWQ-------E-V-N--E----------------A-D--SG-RT-N---L--K----T--H--------EYPAA-----------LVTDVAT--G--D------------D--------K------VLELGTGKVSTIYVV-VP--V-D---GQLRVCTGPVYSFYQFAQPAA--N-RMTDSEWRGL--------------M----------------------------GV--G-----------LG---G----A-KSA----SAP-D--VE---A-WTSGFQLT
WP_051820991.1 LPDAAKYI---ERNG-FVVL-------------------------------P----------------SH-------------------------K-S-T---FYDTYET--------NRY---N-A-VPSFITTDSVLHTFYLMYDYVLKDVERQTLDKTLKDLTSSMFRTS-AEQYERLK----------G-----G------DFA---------NAARRNLAYF-----AV-AYKLL-F--P------------------------------------------------------------------------------------------------N----F--E-P----P--E--------------EVAETVAQ-EMSLIEAAN-G-I-APSP-------------V---V---N-L---G-SKAK----S-----DTDL--Y---------Q----QDYSQFKVRGH--------------YIFSEGMKRYFKANMWYGQ--VTFRA----AV-----------------------------------------------------------E------------------D----------ELKSSLLMAA-NT---V----KPE---I-K-----K--------------------------MWQTIFNTINFFVGECDDITALDYESA-LREV-YQ------------GE---M-TE--D-K-V-T-D----S-GKLSKA-IKLI-NKL-P-PPAV----------NSV------P---IY---------K-E-E--IQ-------P----DQVK--A-V-K------------GFRFM-GQRFTVDAAIFQKLMD------RA--V-----------------------------K--------------------------------------G---------------RMLPKGLDI-PAAL--GSAEAEKI-L------------------KQN-----FDVKK----------Y----P----AYAA-N---LKLCRD--YM-QNL-
KEDV-WTSNLYWSWINMLR-----------PLA--D-NAD--RK--GFPFF-----MQNDAWRRKELTTFLASWTELKYTTALYSKP------P-IA---------EM-G-GASVG-NMP--P--P--------D-------------D------R--GYVEPNPTLYKRMAALTRQ--TAAGLEALGLS--------------T-A-----------E-------LQTHFN-KLNNIADR---LGDIATKELA-NT--PRSLEE-YEFIR--Q-YGA-EL-EH--FWK-------T-A-K--K----------------D-EMDSL-DL-D---P--A----RFQE--------FHPDG-----------VVADVAT--D-PN------------G--------E------VLQEATGFADNIVVA-FP--R-D---GKVVLGRGAVYSQFEFTVPLS--Q-RMTINEWHKL--------------L--------------------------------R-----------EA-S-Q----T------------E--LN---K-YYAVWQDY
SKC81102.1 SPEQKKLL---AKNG-FVVN-------------------------------P----------------TK-------------------------E-E-Q---LFYIYEK--------NEY-K-K---IPSFITTDSVLQVYHIFYDYSLRLLEKEKLLGFVEELTESMLNKS-ILLFDEIN----------N-----E------EIK---------NAQLKNIAYF-----GA-AALCL-E--K--DL--------------------------------------------------------------------------------------------P----K--D-M----P--E--------------EAREMALA-EYELIKEQA-G-F-KKSK-------------I---F----------------------------P--Y---------K----LDYSQYKPRGH--------------YTRNDDFKRYFKAMMWYGQ--APFPL----YK-----------------------------------------------------------V--D----ENNNEVRNI--E----------QTLQALLITY-SV---F----LNN-----D-----K---E----------DDI-----T---LWENIYDPTVFYVGTADDLNIYHYKDL-LINV-YG------------EN---P-DI--N-Q---LND----G-EKLDKL-YLEA-KEL-P-EPQI----------KAKYTDV--D---TP---------V---G--------------------------K------------QFRLM-GQRYIPDSEIIQKLVE----------P---------------IN-------------------------------------------------------------------RPIPSGLDV-MGVL--GSDRAYDI-Q------------------INH--YH--EDKK----------S----P----RYID-I---FNKLKT--EF-NEL-
NEEK-WRGNMYYGWLWTLK-----------GLL--K-E-F--KD--GYPSF-----MTNKAWTDKSLSTALGSWAQLKHDTILYGKQ------S-GV---------EC-G-G---G---------E--------EP------P--QV--------K--GYVEPNIEVYNKLLWLTKY--SRENLKQRDML--------------I-E-----------T-------MESKMQ-RFEDLLQF---LINCSVKELN-NE--ELNSDE-YYQLL--V-YGG-LL-EY--LTS-------S-F-A--G----------DG-MR-W-F-----EI-----T--S----E--T--------DKNMA-----------VIADIHT--I-AP------------N-E-F----S--DGG-YFEVGVGPAYEIYVV-VP--I-G---GELYLTRGAVFSYFEFD--YT--H-RLTDEEWQKT--------------I--------------------------------------------KE-N-I-M--P------------Q--QP---D-WMDSFIKR
SEU19849.1 TQAQRDLI---AKNG-FVVS-------------------------------P----------------TD-------------------------S-E-Q---LFYVYED--------NTY-K-K---IPGFVTTDSVLQLYHIFYDYSLRNLETEFLYDDLIRLNSSMIGQL-SADYQIVQ----------N-----E------EVK---------DAVLKMLGYF-----SV-ANLAL-G--K--EL--------------------------------------------------------------------------------------------P----A--D-L----P--P--------------ETADLARQ-EYRLIENAA-G-K-AVSP-------------L---F----------------------------G--Y---------E----LDYSLFTVRGH--------------YTRSEELGKFFRAMSWYGL--VPMPF----YD-----------------------------------------------------------G--L----NA----RDE--E----------SAVRAIVTAI-SL---C-----RA-----P-----A---Q----------DGV-----S---LWENIYSTTSFFVGESDDITPYEVALA-VKKV-YS------------DT---P-DL--N-E---IPD-------KLDDF-YREV-DQM-R-APDI----------VLKVPEA--E---TK---------L-------------------------------------------QMRFM-GQRYIPDSEILQKLSE----------P---------------YD-------------------------------------------------------------------RPVPTGLDV-FAVF--GSERADEI-L------------------DEF--YQ--PRQQ----------W----S----GYQN-N---FDQLRI--KF-DSQ-
TIPQ-QTNNLYNGWLYCLK-----------SLV--N-R-V--DG--AYPTF-----MKNTAWEDKSLSTALGSWAEIRHDTILYGKQ------S-AA---------EC-G-G---N---------E--------P-------P--EV--------L--GYVEPNPEFFNRLLWLTKV--TRESLEQRGLL--------------S-D-----------S-------LKYKML-DFEDTLDF---LKKCAQKELN-GE--DLSPEE-HSSLV--T-YGG-TL-EF--MSS-------S-I-A--E----------AG--N-W-Y-----LV-----E--S----D--T--------DKNMA-----------VIADVHT---------------------------S--GGS-YLEAGVGNAAEIYVA-VP--Q-N---GKIYLTRGAVFDFFEFL--SA--E-RLTDETWQDM--------------I--------------------------------------------RQ-N---P--P------------Q--RP---A-FVHSYMDE
SHN71549.1 TLEQKKFL---YEHR-FLLL-------------------------------K--KLPGLY--YS----------------GEGPQ----------W-D-E---MLSKFAKIGGSNHVESRS-P-E---NAVFATPDPFLHALHKYVSERLKDKERNVLEPALVVYLGALYNNI-QKLRSLA-----------Q-----P------TAD---------PAWERLQAQI-----VI-PLVLI-K--N--AADPVKR---------DEI--Q-------------------------------------------RDEER-TLFDNVDTVENA-LSIFKAY---S----T--A-F----S--P--------------EMTAAIIE-ELQLIYGAS-S-Q-EFSP-------------L---Y---------T------------------M--AYGQ-SDR--Q----DDYTQYEPRGH--------------YPANSTTRSYFRAMIRLGQ--TGWPL----DK-----------------------------------------------------------D------------------K----------GLTDALNFAL-AM---S--Y-SAP-----E-----NGIQS----------KIL-----E---EWQTIMSVSALYAGYPDEATYPEWVEY-VQKN-SGQ-----------HS---F-TP--N-S---AME----Q-PLIEQL-KQNL-AEL-K----------------SV------V---PF---------F-T-T--LQ-------A--P-TATN--V-L----------------RVF-PQRFT-AAWLVADQLT-----------------K------------KN-------DD--------------------------------------D-----L---------PSTFSGLWV-PAAF--GNAYAESL-LSEQAAILANPNPTATAEGGAY-R-H--VEAG-RVEGSVEQ-I----T----ALQA-R---LTELKS--TL-QTV-
PEES-WFSSIGAAWLYTLR-----------TLT--G-T-Y--GA--GYPLY-----MQDPLFAAKELQAYMGSYTELKHTLLLYEKP------N-YA---------EA-G-E---G-A-E-----G--------E--I----P--PV-P------K--GFVEPNLAFWQELLRVTNLLKATEGLEKTN----------------D-S-----------D-------NFYPLN-RFAKQIKL---CITLSEKELR-NE--TITDEE-YEDLR----TGM-NL-DY--MAA-------P-A-S--G------------------------AI----YT--D----E--D--------QFFSG-----------LVVDVQT--D-NY------------L-E------R------IVYEAVASPYYILAL-VG----N-E-NSPRLVVGVAYNHHEFTTPFG--Q-RLTDKMWKKR--------------V--------------YH----------------D-----------KDAD-L----P------------E--KN---F-WYKAITPI
ABE51636.1 DDSAVEQL---SEHG-FVVI----------SNP------------F---N-P----------------VE---------------------------E-S---ISDVYGS------L-EDK---A---IPNFITSDSILHIYHIQFDETLRQIEEDVFYDAIWSIDSALLDRS-MEDYNSSS----------G------------DMK---------EAAKNNVAYF-----SV-ALSLL-K--P--VP-------------------EQLQIKEYDQFEW------------------------GGSE---SHDGYFT------------KEEGDKF---Q----F--E-I----P--E--------------IVREEVEA-ELELINKHS-G-F-SISP-------------V---F---------N---------------------Y---------Q----EDYSQYVPRGH--------------YTHSEKLKNYFRTFMWHGR--MSMLL----KG-DLIESAD----------P----------------------------------------E--K---------------D---ARI----QTMSASLIAS-HM--------------T-------D---K----------EIM-----E---KWDRVYGITAFYVGLSDDLGPYEYQEA-LNSV-LG------------ND---P-DP--V-N---L-N----N-ETIGEL-KAKL-AEC-R-SPEI-YGGTG----NCV------I---LP----PYT--P-E-Q--AD-------Q--C-LKDT------K------------GFRLM-GQRFIPDSYMFSNLVG------TH--T----GDY-----L---------------GN----------------------RK-----PEPFTYID-S-AAG--------PV-RGFPQGLDM-MALL--GSERAKVL-L------------------DES------DDSN----------Y----E----NYDL-Q---YRKLEK--EF-DSF-
SDAD-WNQNLYWSQLYTLK-----------PLL--K-E-Y--DS--GYPTF-----MQTQNWQDKELNTALASWTELRHDTILYSKP------S-FT---GFLY--NM-G-S-T-P---------E------T-P--D----P--IM-----------GYVEPVPEFYNRLLALTRM--TRNGLNEIDAI--------------D-K-----------S-------AEQRLE-KLETILQR---LTNISRNELE-NK--ELTEED-YEFIR--T-FGD-EL-DV--VVA---------------------------------------GV--------D----E--R--------SQKTT-----------IIADVHT--D-PN----------T-G-----N---------VLEEGVGYVDLIVVA-YM--A-P-D-GRILLGAGPAMSQYEFKHPMN--D-RLTDEKWREM--------------L--------------------------------------------RT-D-P----P------------E--RS---G-WTDSFIS-
WP_044212502.1 NSFEIDKL---SKNG-FVVF-------------------------------P----------------TS-------------------------Q-D-Q---LFHIYEN--------NDY-L-G---IPSFISVDAVLQLYHLYFDMTLRSIETKYLSKKIEILLDRLINEL-EVLREETS----------N-----Q------NIK---------ESIDLNLAFL-----GI-SQYFMKD--G------------------------------------------------------------------------------------------------K----V--E-M----K--G--------------NLKDLAAQ-EIEKCNNHE-G-Y-QFSN-------------L---L----------------------------G--R---------K----FDYSQFIPRGH--------------YTRSEELKRYFLAMMWLGN--AGLEV----SN-----------------------------------------------------------E------------------K----------NILSSVLITN-LL---Y----TKT---Y-Q-----G---E----------PLI-----K---LWKDVYEPTVFYVGLSDDTGPVEIKGA-IDKV-FP------------SV---S-SI--E-D---FDD----T-YNL----LNLA-ERL-P-SEKI----------PGH------G---SF---------G---K--QN----------------------K------------QFRLM-GQRFIPDSEIFDRLTS------PE---------------------------------------------------------------------------------------RMMPNSLDI-MAGF--GNEKAINL-M------------------MND---YKSSWDK----------Y----P----KYKQ-K---LDQIIE--ET-NVR-
TKED-WTQNLYYYWLYNLM-----------ALH--DIK-N--QT--DLPFF-----MTTDGWDVKTLNTSLASWAELRHNTILYAKQ------SNAA---------EC-G-G-----EGD--E--V--------K--VW---V--PEPP------K--GYVEPNIEFYNRMLSLMNF--TKEELLKRGML--------------E-G-----------R-------LSYIGS-EFIDLLTF---LKSVSEKEIK-KE--KLSLEE-YDQIQ--K-LGS-LL-DN--LTL-------R-----------------------V-L--SE-DAYEWWQV--E----G--P--------DKNMP-----------VIADVHT--F-ND------------T---------------CLEVGVGKAHAMYVI-VE--I-E---GKLKLTRGAIFSFYEFPWPSS--D-RLTDEKWQQM--------------L--------------------------------E-----------ND-N-A----P------------E--QP---E-WI-NYKSN
AKB53437.1 TDENRDLL---YKNG-FIVI-----ENGTSENP------------L---T-V----------------GQ---------------------------T-L---VNETYKD------L-KVA---D---IPVFITSDSLLHLYHIQFDETLKRVEAEEFYDDLWKLDKALLEAS-VEDYNSTS----------G------------VEK---------EAARRNVAYF-----AV-ALSLL-E--P--KP-------------------E--QIQKEEE-----------------------------DAYGSVDMSLLP------------EDIAKQY---Q----F--E-I----P--E--------------FVNDDVES-ELTLIESHE-G-F-AISP-------------I---F---------K---------------------Y---------Q----EDYSQYVPRGHYINSEVSQYGPKGHYTNSEILKNYFKVMMWHGR--ISMLL----QS------------------D-------------MIN----------SEDT----------E--D---------------E---AKI----QTIQALLISD-HF--------------D-K-----E---K----------NLQ-----T---IWNRIYSVTAFYVGFSDDLGPYEYAKA-LNTV-FG------------ND---R-NG--V-R---F-D----N-ESLTAL-KTEL-EKY-E-SPKI-YGGTG----KII------Q---AG---------S-E-T--EN-------E--T-LEAT------K------------GFRFM-GQRYTPDSYILRKLHP------P---------------------------------------------------------------------------------------------ALNI-MDLL--GSERAKEH-L------------------KNQ------GISE----------N----E----EYEK-A---HASLEN--EF-GAF-
DEED-WNKNLYWAQLYALK-----------SLL--V-N-Y--PE--GYPTF-----MQTEAWEDKQLNTALASWTELRHDTILYAKQ------M-YF---T-----GA-----P-Y------N--P------E-E--K----P--VQ-----------GYVEPVPEFYARMLALTKM--AHNGLAEMKVL--------------D-E-----------Q-------SDKDFT-ILENTLEK---LLEISIKELE-NK--ELTEEE-YEFIR--N-FDQ-NI-SP--MLE---------------------------------------NV--------D----I--M--------SQRSI-----------LVADVYT--S-P-------------D-----G---------VLEEGTGKLNLIVVA-YK--Q-P-D-GRIVLGAGPVMSYYEFWQPSG--Q-RLTDEEWRDM--------------L--------------------------------------------KN-N-P----P------------E--RP---E-WGESFKV-
ADZ82933.1 TSNQLQML---KENG-FVVM-------------------------------Q----------------PR-------------------A--EYPY-L-K---LHQVYEG--------GQY-T-K---TPLFITTDAVLNLYHIFYSESLKGLEASELNEELNRFTGIMLKES-LAVYENPE----------N-----A------SIK---------KQLLRITACY-----GV-ANKLL-------GE--------------------------------------------------------------------------------------------N----T--K-L----P--D--------------EVQSLVDE-EVNLINTAK-E-L-TTSP-------------I---T----------------------------G--K---------K----LDYTQYTVRGH--------------YTNAERLTRYFKAMMWYGQ--AG-------FE-----------------------------------------------------------M--I----DS-N--RKF--S-----------LENTQLSLM-MS---L----LIL-----N-----S---K----------EAT-----A---SWDRIYTATSIYVGAADDLTLYDIQPV-IKKV-YG------------EK---V-GL--L-S---FMD----S-SKETSL-RNEI-EGL-R-TPEI----------QNKLVITQ-G---VA---------T---G--------------------------M------------QFRVM-GQRYTIDADIMQNLME----------P---------------FL-------------------------------------------------------------------RPVPSGLDV-TAAL--GSERSEEL-V------------------LKY--YK--PNEK----------W----E----NYLP-T---LKNLQD--KC-KVL-
SNKA-WEANLYSGWVWAIS-----------SAT--K-S-F--EKIEGMPSF-----MRNEAWTDKSIHTALGSYAELKHDTVLYSKQ------P-VA---------EM-G-G---P---------P--------E----------NM-P------Y--IYVEPNIEVYAKLLSLTEN--TMTSLSSRNLL--------------R-D-----------E-------TKEVLE-RIQKDLKI---ILSCAKKELT-NE--TFTAEE-YDRLS--S-FGG-MV-DS--VST-------Q-L-A-------------------S-M-----NM-----S--I----D--AATTENY----TSA-----------VISDVAT--I-LD------------A-G-N-----------YLELGSGLPYEIYVI-CP--Y-K---GKLFLAQGATFSYYEFL--SD--T-RLTDEEWHKL--------------L------GIEKS---IN---KEY------------GFESITMTTPTE-G-L----K------------D-LVP---E-WTKSFVST
KYC52371.1 NENELFSL---GKNG-FVII----------KNS------------F---N-Q----------------KE---------------------------E-N---IVTPYEA------I-KSY---G---MPVFITTDSLLHVYHIQFDETLRQIEEREFYESIWEISKSLQEKS-IQEYNSMD----------G------------DLK---------EASKRNVIFF-----SV-ALSLL-S--P--KK-------------------D--QICPYKE-EW---------------------------E---CNDYYFK------------KEDLVKY---S----F--S-I----P--N--------------FAKQDVDR-ELKLIEKHE-G-F-SESP-------------L---F---------V---------------------Y---------I----EDYSQYVPRGH--------------YTRSEKLKNYFKALMWYGR--MSMLL----KGTDQVQKGA----------PCPDIPPC------KALIS----------------------T--Y---------------D---AKI----QTIEASLIAY-YL--------------A-Q-----D---S----------NLI-----Q---KWERIYNVTAFYVGFSDDLGPYEYVEV-LSSV-FN------------GK---F-NP--T-M---L-N----D-ESLSKI-KTKL-AEN-S-PPKI-YGGTG----NCN------L---LP----PFS--P-E-Q--AD-------Q--C-LEVT------K------------GFRFM-GQRFIPDSYMFSNLVG------TY--T----GEY-----L---------------GK----------------------EN-----VEPFTMVF-S-GAG-------RKI-RGFPRGLDV-MYIL--GSERAKYH-L------------------DYL------NDSN----------Y----K----DYEV-Q---TSLLKK--EF-DSF-
SSED-WNKNLYWSLLYSLK-----------SLI--S-E-Y--GD--GYPTF-----MQTEAWQDKELTTSLASWTELRHDTILYAKQ------S-YT---A-RE--TS-A-M-P-P---------E------E-E--E----K--IT-----------GYVEPVPEFYNRLLALTKM--TNKGLDDMGVL--------------D-D-----------S-------SRYRLQ-NLEKILER---LIDISKKELN-GE--NLTEED-YRFIK--D-FGD-EL-NG--VIY---------------------------------------SV--------E----D--D--------AKKTT-----------IIADVHT--E-GN----------T-G-----K---------VLEEGVGYVELIVVA-YM--T-P-N-GKIFLGVGPVMTYYEFKHPMD--D-RLTDEKWREL--------------L--------------------------------------------SS-N-P----Q------------N-LQN---G-H-------
OGC16498.1 TPNQEKFL---DQNK-FLLI-------------------------------C--LDSTKF--------------------LPGIN----------F-D-Q---MLVDFDSMGGG-SVYDRV-P-E---DTRLITPDIVLHAYHKYFELTLEDLEQKELSYALGDFLVSLHSNL-AVAARAN-----------S-----G------DLK---------ERYQNLEAQI-----VL-ALVLF-E--N--KNSAKPD---F----FETP--D-------------------------------------------QESAYNEQDKIIDSAQNA-KRLLTKY---S----S--G-L----T--A--------------ELISNIKD-DLDNIYTAN-K-I-GSSP-------------L---F---------Q------------------Q--Y--N-DDL--K----TDYTQFTPRSH--------------YNKNSTLRAYFRTMMYLGR--SSYFL----QK-----------------------------------------------------------N------------------I----------GIADTNLLVK-QF---T--V-KSD-----R-----G---I----------VPF-----D---AWNKIMTITSFYAGQSDDLTYNEWLEF-ESKI-LG------------SN---L-SD--N-Y---LAS----L-TNIHKL-TQNL-NQL-R-MPKI----------LSD------V---II---------N-E-N--IL-------S--K-TKSD--L-L-R------QSL---SFRIF-GQRFTFDAWELNDLTA---------------GDE------------KV-------EI--------------------------------------K-----L---------PSTPSALFI-PAVA--GDLQAKNH-V------------------EAF-L-Q--KDAE--FSSS--E-V----K----AFLA-K---LEQKKT--DI-DKV-
KKDE-WFGSMGSAWLYVLG-----------ALT--R-R-F--DE--NYPRY-----MQAEAFLDKQIQTFLGSYTELKHDTLLYAKQ------S-YA---------EL-G-G---G-SEE-----L--------P--L----P--PV-V------K--GFVEPNMDFWNRLDELLNH--TEQFFIKNNLF--V-----------D-R-----------S-------PLARLQ-QFKKIVRF---YTDIAKKELQ-RQ--KISDDD-YEALR----TT--EL-SF--MAQ-------P-F-N--A------------------------GL---DEP--D----E--N--------SGKVA-----------LVADIHT--D-AL------------K-G------K------ILYEATAKPYLMLAI-VA----N-E-QTPRIVAGLVYNHYEFKGDIG--R-RLTDEDWQDW--------------V--------------YN----------------K-----------PD-N-L----P------------V--KN---F-WYQSLLVK
WP_019227543.1 TDNQKTAI---YQDG-FVVL-------------------------------K----------------P-----------------------SYEA-L-K---MHHLYES--------SLY-K-Q---IPTFITVDSALHMYRLYFDNSLKMVESSVLYEKLENISKNMLIES-IEAYKDEK----------L-----S------NMR---------EELKSVAAYF-----LT-ADMLLDI--D--TS--------------------------------------------------------------------------------------------S----I--D-V----P--E--------------EVISLAQK-ETNLIVAAE-G-Y-SKSP-------------I---T----------------------------N--K---------D----LDYSQFTVRGH--------------YAGNEKLEKYFKAMMWYGL--CGFPI----FD-----------------------------------------------------------E--T----KI-E--PEL--D-----------MENLTIAMT-IT---C----LAL-----E-----K---E----------EIF-----K---DFENIYSTTALYTGMSDDLGLFELRDM-VVKV-YG------------AD---P-DL--N-K---FKD----S-SYNDDL-LKAA-LLL-P-QPQI----------KPKYTEST-----AP---------A---G--------------------------R------------QFRFM-GQRYSFDAESLQNLME----------P---------------IQ-------------------------------------------------------------------RPVPSGLDV-VASL--GSERAEEI-L------------------DKY--YQ--PKIK----------W----N----KYEY-N---LNLLRQ--KQ-EGF-
TTDD-WQKDLYKGWLWTIK-----------SSA--A-N-Y--EKTDGMPKF-----MRSEKWTDKNIHTALGSYAELKHDTILYMKQ------A-VA---------EM-G-G---G---------P--------D-------L--SI-P------Y--NYVEPNAEVYASLKWLTEY--TKEHLRIRNML--------------N-E-----------Q-------SANVLD-SIIEMQEV---LMNVSVKELT-NQ--EITAEE-NDMLY--T-YGG-RI-DS--MVQ-------I-M-N-------------------Y-M-----MW-----E--K----N--IDAGNDY----TTA-----------IVADIAT--I-AP------------N-S-L----Y--PASNYLEIGNGLPLEIYVV-CR--T-N---GKTYLARGALFNYYEFL--SH--E-RLTDLKWHNM--------------L------GIRKVVMALNPATGQYEETDIESLPNSDYYEIIEIEEPDL-P-V----V------------S--KP---E-WTNSFVST
CBH36886.1 NETEEELL---KTNG-FVIL------------D------------Y---GQE---------------------------------------------D-D---IVAPYED------M-KDR---G---IPIFVTSDTLLHLYHIQFNEILKGIEEREFFDALVDMSNAMLNQS-VKDYENFD--------D-P------------ELK---------ESARRNVAYF-----AV-ALKLL-Q--T--PT-------------------E----------------------------------------------GYNG------------SEDIKVI---N----F--S-I----P--D--------------YVTEDVNK-ELENITQHD-G-F-HPSA-------------I---F---------N---------SN----PNCICDY---------PCCYCEDYSQYVPRGH--------------YTRSEQLKRYFMAMMWYGR--IAFMM----KG---------CNGA-----E------A------LIS------------------------K--E---------------D---ANL----ATIQAALIAS-EL-P-D--V-----T-V-N-----N---S----------TAQ-----E---IWDRIYSVTAFFVGTADDLTPYEYRDA-QNIV-FG------------TA---Y-NA--S-D---LSD----E-DKLLEL-KVEL-AKQ-R-SPEI-YGGSG----VCV------V---YP----PIT--E-A-K--LY-------V--C-LNET------K------------GMRFM-GQRFVPDSYMFQQLVS------PA--V----GIY-----V---------------GN----------------------GT-------PFTMCY-T-GAG--------PA-RCFPRGLDI-MTVL--GSERAENI-L------------------IEE------GDTE----------Y----AGLNTSYEK-Q---LNKLQS--EF-AGF-
NISD-WNRNLYWSWLYTLK-----------PLL--T-E-F--GD--GYPTF-----MQTMAWQEKELQTALASWTELRHDTILYGKQ------S-YT---P-----SL-K-G-M-P---------P------E-P--K----P--VV-----------GYVEPVPEFYARLLALTEM--TEKGLVDLDVL--------------N-E-----------T-------EKDRLH-NLGLILER---LMNISVAELE-NK--ELTNND-YKFIM--D-FGA-NL-DS--LVT---------------------------------------GV--------N----A--K--------GKETT-----------IVADVHT--D-CN----------T-G-----M---------VLEEGVGYVDLILVA-YS--V-P-D-SRIIVGAGPVLSYYEFTHPMD--D-RLTDDKWKEM--------------L--------------------------------------------ES-E-P----P------------E--KP---G-WVDGIGG-
OQY26148.1 TPAQQASL---AENG-FVVV-------------------------------P----------------FG-------------------------A-E-Q---IYDVYKW--------ARD-S-G---APILVTTDALLHTHHILYDYALRLAEIQHFVADLDSLNAAMLAAA-QEQYATAS----------G-----A-------VK---------EAARRNVAFF-----AL-ASVLL-E--P------------------------------------------------------------------------------------------------D----T--S-V----P--P--------------EVADLVSA-ELALIEAHK-G-F-AASP-------------I---F----------------------------E--F---------Q----EDYSQYVPRGH--------------YTRNETFERYFRSMMWYGR--IGFRL----KP-----------------------------------------------------------G----DTPQAIE--MGR--R----------ETRQAILISA-AL---S----AAT---V-N-----D---E----------PAL-----A---VWERIYEPTAFFVGKADDLTVYDYLEI-IHQV-YG------------QT---L-TL--P-A---LTD----D-ARLDEF-IAAA-SKL-R-PPKI----------VGG------Y---VT---------D---R--QD-------P----EIAT------Q------------GFRFM-GQRFIPDSYMFQQLVY------DK--V----GTQ---------------------NN--------------------------------------P---------------RLFPKGLDV-CAVL--DSQRAYNI-LL-----------------NLY------DEGR----------Y----A----NYRQ-Q---MEKLRG--EF-DAL-
PAEQ-WTENLYWNWLYSLR-----------PLL--E-S-K--GE--GYPTF-----MQSQAWEDKDLHTFLGSWAELRHDTILYAKQ------S-YT---LKAT--GM---M-----P----E--P--------E--Q----------S------L--GYVEPQPAVFARLAALTRQ--MRVGLDSRGLL--------------N-D-----------E-------YRDKLE-RMESLLIS---LKTMAQKELR-GE--TLSDEE-YDTIH--N-IGG-IL-EG--LTT-------F-A-P-------------------Q-V--QD-QI-----E--S----E--T--------DERMA-----------IIADVHT--D-TN------------S-A------Q------VLEEGVGDAFIIYAI-VP--I---E-GRTMIAQGGVFSYYEFIQPMS--D-RLTDEAWQAT--------------------------------------------------------------SPK----P------------A--RP---L-WTESFIIE
WP_081860921.1 --GIRQGL---IKNN-FAVQ-------------------------------R----------------SG-------------------------Y-N-E---FFDIYEF--------NRY---V-M-FPNFVTVDSLMHTYHLYFAYLMKQTEKNYLAKELRTLTTSMYDLA-MKDYEELE----------G-----T------QWE---------DAAERNMEFF-----YI-AGLLQ-G--S--NA--------------------------------------------------------------------------------------------A----A--P-VK---A--G--------------ADFKANTQAEYEKIMAAE-A-I-DDCV-------------I---------S---G---------------L---------------N----EDYTQYKVRGY--------------YEGDDDLERYFRTMMWFGR--MPFAL----DT-----------------------------------------------------------P------------------D----------GVKSAVLLTS-LI---D----R-----S-K-----D--------------------------EWSDIYSVTSFFAGASDDPGYYEMKNV-LEGA-YG------------KV---P-EV--A-E-L-KAD----D-EGLSKV-QEAV-KTL-N-LPQI----------NSI------P---VM---------E-W-E--EV-------V------------I-P------------SFRFM-GQRFTIDEAIMQKLVY------RA--V----EEN--------SA-----------GD--------------------------------------R---------------RYLPDTLDV-AAAL--GSEKALEL-L------------------DEQ------GATG----------Y----S----RYTE-N---LEAAKE--HF-NNS-
DGTL-WNASLYSGWLNVLR-----------PLL--E-V-K--GE--GYPSY-----MTNEEWTKKNLETFAGSYAELKHDTILYAKQ------L-MA---------EM-G-G---P-DQE--P--L--------D-------------D------R--GYVDPQPVVYSRFINLSKK--TAQGLENLGML--------------E-A-----------K-------QKENLD-RLSEIATS---LLAISEKELK-NE--DRTEED-YEFIR--C-YGG-YL-EH--FWQ-------E-V-N-------------------Q-T--DE-NM-P---I--S----S--D--------EFPCP-----------IVADIAT--D-PN------------G--------T------VLEVGSGKADSIYVV-FP--I-D---GELHIGRGSVYSFYQFTVPIS--E-RMTDEEFRIK--------------I--------------------------SNGY--------------LD-D-D----W-NWVENK-DKL-K--QP---D-WTASYRVD
CDF08223.1 -DTDEDISGKLAANN-FIVM-------------------------------D----------------SG-------------------------Y-S-E---FFDVYEG--------NRY---S-Q-VPSFVTVDSMMHTYHLYFALLQRTTERDYLASMVKEMSHSMYQTC-LTQYEELK----------G-----S------EWE---------QAAALNVGFF-----AV-GVSLM-G--D------------------------------------------------------------------------------------------------E----AAIS-I----P--D--------------EVKNAVDQ-ELSFIEAAD-G-I-YDSA-------------L---F-----E---G---------------E---------------M----EDYSQYKPRGY--------------YEGEEALEQYFRAMMWYGR--RNFAQ----KQ-----------------------------------------------------------E------------------L----------TDRAALLMTM-AL---S----NE----A-F-----K--------------------------DWETVYTITSFFAGASDDSGFYEYAPL-IREA-YG------------DG---A-GT--G-N-L-IGN----E-AAFDAF-HELT-GKL-D-PPAI----------NSA------V---FM---------D-D-N--GE-------T----DKTQ--E-S-K------------GFRFM-GQRFTLDEAIFTNLTY------SK--V----GEN--------AD-----------GS--------------------------------------N---------------RMLPMAMDV-PAVL--GSDTAKRI-L------------------EDN------GAFE----------Y----Q----GYAE-N---MEKLQN--VV-QNA-
DDTL-WNGSLYAGWLQTLC-----------PLL--E-E-R--DE--GYPSF-----MRNEEWRKKNLESFLGSYTELKHDTVLYSKQ------M-LA---------EM-G-G---G-ME---E--M--------D-------------D------R--GYVEPEPEIFHALGSLAKN--TSEGMERFDIL--------------S-A-----------K-------DKENLE-KLQQLSDQ---LAEISIKELEGGS--TVTDED-YELIR--T-FGG-NL-EH--FWK-------E-T-I--R----------------D-Q--TT-EE-Y---V--D----S--R--------EFPAA-----------LVVDIAT--D-PN------------G--------T------ILEEAIGGVSRISVV-VP--V-D---GKLRLAVGGTFSYYEFTVPID--S-RMTDSEWRQM--------------I----------------------------GM--E-----------LN-G-D----M-EYEY---DNEVE--QP---S-WTKSYRYS
WP_051552620.1 NDEGKEHL---IDDG-FFVE-------------------------------Q----------------SG-------------------------N-A-E---FFEIYEY--------NRY---L-K-TPNFVTVDSLMHSYHLFFSYVLKKTEKAYLYDMLVELTDRMLSLC-EEQKSDMA----------A-----TG-----DWE---------VACDRNIAFF-----AV-AKALL-D--PSYDP------------------------------------------------------------------------------------------SSD----K--G-L----D--E--------------HAIEIAKA-ELELVNAES-G-I-EYSP-------------L---S---G-G---N---------------E---------------Y----EDYSQYKPRGY--------------YDTDETLKKYFKAMMWYGR--RNFSQ----KD-----------------------------------------------------------E------------------S----------MDRSAMLMSA-AM---D----EE----S-F-----K--------------------------IWSTIYAVTSFFAGASDDNGVCEYRPI-IQDV-YG------------KT---V-DTIPA-A-E-LAD----E-KNFAAF-HEQT-GAL-E-PPAI----------NSV------P---MD---------D-D-N--GE-------T----DKTE--E-S-K------------GFRFM-GQRFSVDAAIFQKLIY------SS--V----GEN--------SD-----------GD--------------------------------------K---------------RLLPDALDV-PAAM--SSKTAEKI-L------------------KDE-----IKAFD----------Y----A----DYGE-N---LSKLQD--AV-SSA-
GDET-WYASLYSEWLNTLR-----------PLL--E-E-K--GS--GYPYF-----MQTDNWRRKSLEGFLGSYTELKHDTVLYSEQ------V-IA---------EM-G-G---P-DD---E--V--------D-------------Y------R--GYVEPEPVIYKRFSELAQG--TKTGLEKFDLL--------------D-S-----------D-------TSDDLD-KLTDIADR---LYTISEKELR-EE--TLTDDE-YDFIE--I-YGG-EI-EH--FWI-------E-A-Y--K----------------D-E--AN-GE-S---M--D----P--R--------QFPSP-----------LVVDVAT--D-PN------------G--------R------VLELANGEVGIIYVV-VP--V-D---GTLRIAKGSVYNFYQFEQPID--Q-RMTDHEWRVK--------------L----------------------------GI--D-----------AD-D-N----G-EYHW---DGD-E--IPDKPS-WTDPYWVE
OJV92181.1 SADQRKLL---AQNY-FVVS-------------------------------P----------------SE-------------------------F-K-Q---FYQAYES--------FRY-D-Q---IPTFVSTDSVANVYHLLFDKILRETETNYLIKDLQGLNQALLDAS-LKQYNNLT----------G-----T------DLQ---------SATTQALAFV-----AV-ASRLA-D--P------------------------------------------------------------------------------------------------TNFQPQ--A-L----P--V--------------PVRSLVEA-ELKLIDAGA-G-L-AASP-------------I---F--------------------------GSD--Y---------K----EDYSQYIPRGH--------------YTKSEELKNYFRAMMWYGR--LTFRA----KS-----------------------------------------------------------V------------------G----------ETQAALLLTQDLL---N----GTA---N-G-----Q----------------------KAGDYWKLLYDTTAFFVGTSDDLTYLDYAGV-AKQI-WG------------DT---VFDN-PQ-A---FTD----K-TKLASF-QQAV-NNL-P-PPKI----------NSM------I---TY---------I---T--ED-------Q----ETQI------K------------GMRLM-GQRFTLDAFIFQNLVW------RN--V----GTL---------------------DK--------------------------------------P---------------RDLPKGLDV-FSAM--GSQEAGRL-L------------------DQL------GETS----------Y----A----NYKT-Q---LTKVQQ--QV-TAI-
PTDT-WTQNLYWSWLYLLK-----------PYT--E-V-R--GA--GYPAF-----MQNVAWQHKQLVAGLGSWTELKHDTLLYAKQ------V-YA---------ER-G-G-----G----P--E--------E--L----------P------T--GFVEPEPEFYSRVAALAAM--TRDGLTQRKML--------------D-Q-----------Q-------YSGDLN-KLQDYALT---LKTIAEKELA-GQ--TLSDAE-RNFIA--Y-WGA-NI-EF--LTL-------E-A-A--D----------------A-T--D--NS-----G--R-KY-L--D--------QQDGA-----------VVADVAT--G-LE---------------------Q------VLEEGTGRANLIYAA-V-----QVN-GKVILTEGVVYSQYEFTVKPG--D-RLTDEVWQKQ--------------L--------------------------------D-----------SG-K-A----P------------A--LE---A-WKQSYM--
CCY39659.1 SDTAKAIL---VQNL-FVVE-------------------------------P----------------DF-------------------------Y-S-E---FFGRYEW--------NRY---L-Q-IPNFVTVDSMMHTYHLYFSLLLNRTEKQQLAAQLQTLSKDMLRAS-AAQLDALT----------G-----T------AWE---------NAAKRSTAYF-----AV-GAALQ-D--P------------------------------------------------------------------------------------------------K----I--Q-V----P--E--------------QVKDVAAQ-ELSAIYAAE-G-I-APCA-------------V---------T---E---------------D---------------L----LDYSQFKPRGY--------------YEGDETLEAYFRAMMWYGQ--INFTQ----KK-----------------------------------------------------------E------------------D----------MNRTALLITL-AL---H----DT----A-S-----D--------------------------SWEKLYAVTSFFAGASDDLGYYEYLPA-IEAA-YG------------TI---P-DT--E-L-L-RSD----E-TAYQHY-TEQI-RTL-A-APQI----------NSI------P---VV---------D-P-D--GT-------V----DLAE--E-G-K------------GFRFM-GQRFTLDAAVMQQLVF------NK--V----REN--------AQ-----------GE--------------------------------------R---------------RMLPDVLDM-PAAL--GSETALSL-L------------------TQQ------GDTA----------Y----A----HYPE-Q---MQMLRK--AV-KEA-
PEEL-WSASLYAGWLYTLN-----------PLL--E-E-K--GA--GYPSF-----MTTEQWKKKALETYAGSFTELKHDTVLYAKQ------V-MA---------EM-G-G---G-PPE--E--L--------D-------------D------R--GYVEPETEVYRRFAELAEQ--TADGLQTYGIL--------------D-P-----------A-------DRENLT-RLASLARS---LETISRKELQ-NE--RLSDEE-YDLIR--E-YGG-TL-EH--FWI-------E-A-V--K----------------D-R--TD-AE-Y---L--D----A--R--------EIPAS-----------LVTDLAT--D-PN------------G--------M------VLQAANGCPAQIYVI-VP--V-D---GTLRIASGVVYNFYQFRQPLS--A-RLTDTEWRQM--------------I----------------------------GE--W-----------MS-P-D----G-RFHQD--ETP-E--KP---W-WTQSY---
AKB80147.1 TNESRNLL---YKNG-FVVI-----ENRAIENL------------P---G-A----------------GN---------------------------T-R---VNDTYRD------L-KVA---D---VPIFITSDSLLHLYHIQFDETLKRAESGKFYDELWKLDKALLEAS-VEDYDSAS----------G------------LEK---------EAARRNVAYF-----AV-ALSLL-E--P--KS-------------------D--QIGQSWE-----------------------------NF---GEIALFD------------SQEAKKY---S----F--E-I----P--S--------------FVKIDVDT-ELHLIEEQE-G---GISP-------------I---F---------K---------------------Y---------G----EDYSQYTPRGH--------------YTHSEKLKNYFMAMMWHGR--ISMLL----QP------------------E-------------MIS----------SEDP----------E--K---------------E---AKI----QTIQAFLISD-HF--------------D-R-----D---K----------GLR-----D---RWDRIYEVTAFYVGFSDDLGPYEYAKV-LDTV-FG------------GN---R-YG--V-S---F-N----N-ESLAEL-KTEL-EIY-K-SPKI-YGGTG----KII------L---AG---------S-E-T--EN-------K--T-LDAT------K------------GFRFM-GQRYIPDSYVLHKLGT------P---------------------------------------------------------------------------------------------ALNI-MDLL--GSERAREH-L------------------KNM------GISE----------S----E----EHKN-S---HLSLEK--EF-GAF-
DEED-WNKDLYWAQLYTLK-----------PLL--V-S-Y--PE--GYPTF-----MQTEAWEDKQLNTALASWTELRHDTILYAKQ------A-YF---T-----GS-----V-Q------I--P------E-E--K----P--VE-----------GYVEPVPEFYARMIALTKM--AHSGLAKMEVL--------------D-E-----------Q-------SDKDFS-TLENTLER---LLEISIKELE-NK--ELTDEE-YEFIR--N-FDQ-NI-SP--MLE---------------------------------------NV--------D----I--K--------SQMST-----------LVADVYT--G-P-------------G-----GS--------VLEEGTGKLDLIVVA-YK--Q-P-D-GRIVLGAGPVMSYYEFWQPSG--E-RLTDEEWRIM--------------L--------------------------------------------NN-N-P----P------------E--RP---E-WVESFRG-
KKH48585.1 TNESRNLL---YKNG-FVVL-----AGEDSENQ------------L---I-T----------------GK---------------------------T-L---VNETYRD------L-KIA---D---VPIFITSDSLLHLYHIQFDETLKRVESEEFYSELWKLDKALLEAS-IYDYNSAS----------G------------GKK---------EAARRNVAYF-----AV-ALSLL-Q--P--EE-------------------N--QI---------------------------------------------------------------KS---Q----F--K-V----P--E--------------FVKDDVEA-ELALIESHE-G-F-EASP-------------I---F---------K---------------------Y---------N----EDYSQYVPRGH--------------YTNSEILEKYFKAMMWHGR--ISMFL----QS------------------D-------------MIT----------EEESTAEELAAEYQE--N---------------E---ERI----QTMQAFLISD-HF--------------D-R-----S---K----------NLR-----A---RWDRIYYVTAFYVGFSDDLGPYEYAEA-LDTV-FG------------ND---R-SG--V-S---F-D----N-ESLAEL-ITEL-DKY-E-SPKI-YGGTG----KLI------P---AG---------S-E-T--EN-------E--T-FEAA------K------------GFRFM-GQRYIPDSYILQKLNP------P---------------------------------------------------------------------------------------------ALNI-MGLL--GSERAREH-L------------------KNM------GVSE----------N----E----EYKN-R---YRSLEK--EF-GAF-
DEED-WNKNLYWAQLYALK-----------PLL--V-S-Y--PE--GYPTF-----MQNKAWEDKQLNAALASWTELRHDTILYAKQ------E-YF---T-----GP-----P-P---------P------K-E--K----R--VQ-----------GYVEPVPEFYARMLALTKM--AHSGLAEMEVL--------------D-E-----------Q-------SDEDFT-TLENTLEI---LLEISIKELE-NK--ELTDAE-YKFIR--N-FGQ-NI-AP--MLE---------------------------------------NV--------D----I--K--------SQMST-----------LVADVYT--S-P-------------A-----G---------VLEEGTGKLDLIVVA-YK--Q-P-D-GRIVLGAGPVMSYYEFLQPPG--K-RLTDEEWREM--------------L--------------------------------------------KN-N-P----P------------E--RP---E-WVESFRG-
WP_054251509.1 TEGQKKAL---VENA-FMIS-------------------------------P----------------TL----------TNSYTWEGNTSVEFQY-D-Q---IHQIYEN--------NEY-K-N---IPSFITSDSLTHIFHIFYDNFLRELEKNELYPKAQNLAQGLYDKC-LENYEMVT----------D-----E------EVK---------EAAKKNLAFA-----GV-LGNLV-G--L--DL----------------------------------------------------------------------------------------------------N-I----P--E--------------EVKDLVDT-ELKNIESQA-P---GKSE-------------I---T----------------------------G--S---------D----LDYSQLIPRGH--------------YTREETLEKYFKFTMYAGQ--GAF-F----AQ-----------------------------------------------------------S--G----GA----INK--E----------GLIQSFMLTD-TI---F------------S-----N---E----------ELY-----K---AWSDLVDPIDFLVESTDDLSIREYARI-FYSV-YG------------RD---V-DL--N-D---LAD----D-EKIQVA-FELI-NRE-E-PPKI----------AGF---------------------L---G--------------------------Y------------SFRLI-PQRAVIDTALMQNVVD-IKGP-GH--P---------------SD-------------------------------------------------------------------RPIYQGLDL-MTAF--GSKKAKEI-Q------------------DAD---P--YNSY----------W----D----KYEE-R---TADNIK--AV-EEM-
ADSD-WNKNLYRGWLWMLS-----------SYK--N-E-Y--GE--GYPSF-----MTNSAWQLKDLVSALGSYTELKHDTVLYGKS------A-MA---------EM-G-G---G---------G--------P-------V--EI-P------K--GYVEPNIELLDKLTWLLEF--TKINLKHRDML--------------N-E-----------E-------TEFKLE-DFEDMVVD---LRAIAKKELE-NI--PLSEED-FKRIN--Y-IGG-EM-EG--IML-------K-F-A--Q----GEEYGLRY----W-Y-----EI-----E--N----P--T--------DRRMP-----------VVVDLMR--V-VE------------N-T-T----GLEEGK-ISQLGTGRPAEIYVV-YP--H-E---GKLYMGRGGVFSYYEFL--SD--Q-RMTDEQWQGQ--------------L--------------------------------------------LK-N-E-E--G------------E--LP---Y-WYKDIIQE
SCY14603.1 NEEQKQML---ATNG-FCVS-P-----------------------------Y----------------DS-------------------------R-G-E---FFESYES--------NRY---N-K-RPNFVTVDSMMHTYHLYFMHLMKNTEKEYLCDMLDDMSTDIYEIA-LEQADELE----------G-----T------EWE---------DSAKLNVEFF-----AV-GLSLL-G--E------------------------------------------------------------------------------------------------D----P--D-L----P--D--------------YAKDPVAD-EIALINNAS-G-M-CISP-------------I---F---G-G---N---------------S---------------P----EDYTQYKPRGY--------------YAGDEKLERYFRAMMWYGR--RNFNA----SE-----------------------------------------------------------E------------------A----------ELRSSILMCL-AM---D----EG----A-G-----D--------------------------TWKKMYEITAFFAGESDDLSYLDYMPA-IKTA-FG------------ED---A-EL--E-D-I-AED----E-DGLDTF-ADLV-NEM-R-GPVI----------NSV------P---MW---------D-D-G--GA-------T----DKAA--A-N-K------------GFRFM-GQRYSVDGEIFSMLIY------SK--T----GEN--------AN-----------GE--------------------------------------K---------------RMLPDALDV-AAGL--GSDRAYEI-L------------------KEQ------GDTE----------F----D----QYES-N---MEKVRT--GF-NEA-
PDEF-WEGSLSLSWIRTIR-----------PLL--E-E-K--DD--SYPFF-----MTTDAWQTKSVEGFLASWTELKHDTVLYAKQ------V-IA---------EM-G-G---D-DPE--D--K--------D-------------D------R--GYVEPEVEVFKGLEAMITR--TGEGLDAYGCI--------------T-D-----------S-------DKDNLT-QLADLAGQ---LAVISEKELT-GG--SITDDE-YELIR--S-YGG-TI-EH--FWY-------D-A-V--R----------------D----GE-EG-Y---I--A----P--E--------EHPAA-----------LVTDVAT----GD------------G--------S------VLECGTGNAGWILVL-VP--V-D---GELRIAGGTVFSFYEFEWPSS--D-RLTDDEWCKG--------------M----------------------------GFQNT-----------FT-D-D----G-SFVEAE-PLGIE--KP---A-WTMDYRYN
EOS53165.1 SEDDPQLVEKLAKNG-FVVA-------------------------------G----------------SA-------------------------G-N-E---FFEVYEI--------NRY---E-L-IPNFVTVDSLMHTYHLYFSYLLKNIERDYLFDSLVKLSDKMLENS-LAQYETLK----------G-----S------EWE---------SAAKRNLAFF-----TI-GKTLL-D--E------------------------------------------------------------------------------------------------N----T--K-A----H--P--------------DVAQLVQS-ELDKIERAQ-G-V-DISD-------------I---------R---G---------------D---------------E----EDYSQYVPRGY--------------YEGDEKLEKYFKAMMWYGR--IHFQQ----KE-----------------------------------------------------------E------------------D----------LDRSAFLITK-AL---A----DDG--EA-V-----S--------------------------LWGAIYSVTSFFAGASDDSGVCEYAPL-VNEV-YG------------DS---I-GT--A-D-L-IGT----Q-DAFAKY-HEKT-AAL-M-PPKI----------NSI------P---I------------------Y-------E----WEES--NVI-P------------GFRFM-GQRFTIDAEIMQNLIY------RN--V----GKN--------SA-----------DE--------------------------------------K---------------RMLPDVLDV-PAAL--GSDMALSI-L------------------KES------GVED----------Y----E----GYSE-N---MEKLRT--GL-SAD-
NDAL-WSASLYAGWLHTLR-----------PLL--V-P-K--GE--GYPVF-----MQNDEWTKKNLECFAGSYAELKHDTILYSKQ------V-IA---------EM-G-G---G-YDD--E--P--------D-------------D------R--GYVEPEPLVYARFASLADM--TAQGLKKYGML--------------S-P-----------E-------QEENLS-RLSQMAQQ---MVTISNKELQ-NE--LLTDEE-YEFIR--S-YGG-NI-EH--FWY-------E-A-V--K----------------E-N--SD-EE-Y---I--A----T--K--------ECPAA-----------IIADIAT--DWES------------G--------S------VLEAGTGDPSTIFVV-IE--V-D---GKIKIAKGSVYSFYQFAWPMN--D-RLTDSKWRQM--------------L----------------------------GI--Q-----------PN-A-E----G-NHEK---DASIE--KP---G-WTASYRYQ
OGF67361.1 DETAKNAI---KENG-FAIV------------P------------Y-----G----------------KI---------------------------D-D---IVQPYKN------L-KEQ---D---IPVFVTSDTLLHLYHIQFDETLKQIEEKTFYPDLLNMSKAFMKKF-IEQYKESE----------G------------EVK---------EAARRTIGFF-----AV-GVKLL-E--P--DV-------------------E----------------------------------------------------------------------------------I----P--G--------------MVEKEVQW-ELDHIQQHT-G-F-PGDPFNPADISEVEQNSL---F---------H---------------------Y---------M----EDYSQYVPRGH--------------YTRSEALQKYFKAMMWYGR--MTFLM----KG-----REP--HGPIA---P---PAKA------LLS------------------------P--A---------------D---AKL----QTMQACMIAA-FM-D-K--I-----P-V-G-----K---R----------TAL-----A---VWNRIYTVTAFYVGTSDDLSINEYREA-IQKV-FG------------SK---V-LL--S-E---LAN----E-KKLFAL-KTEL-AKL-P-SPKI-YGGTG----QSG------I---VVGEGVLFT--P-E-H--LD-------D--I-LVNT------K------------GMRFM-GQRFVPDSYIMSQLVS------PA--A----GDY-----T---------------GT----------------------RE-----PRPFTWIK-I-PNG--------EV-RGFPRGLDM-MGFL--GCTRAKEI-L------------------QES------GDIE----------Y----S----YYDK-Q---YNKLKE--EF-LAF-
ELKD-WNKNLYWSWLYTLK-----------ALL--M-D-F--GP--GYQGF-----MRTKAWHDKELNAALGSWTALRHDTILFVKQ------S-YT---P-TL--AR-E-S-V-A-----LDI-Q------H-E--N----P--VV-----------GYVEPVADFYARLLALTRM--TTKVLKTMEVL--------------D-D-----------A-------SEARLN-GLEDMLGR---LLEISKKELR-QE--LLNDND-HMYIR--R-FAE-QM-EI--AIA---------------------------------------GA--------G----S--K--------AMKTT-----------IVADVHT--D-QN----------T-K-----Q---------CLEEATGYVQLIVAA-YL--L-P-G-GSVEAAAGPVFSYYEFKHPMA--D-RFTDEKWQEM--------------L--------------------------------------------KS-G-K----A------------P--DK---P-F-------
KDR94210.1 STMQREML---VENG-FFVR-------------------------------P----------------TL-------------------------E-E-Q---LFYIYEH--------NEY-K-K---IPTFVTTDSVLQVYHVFYDYSLRTLESKKLLDQVEELTGNMLQKS-IEMHNRIK----------D-----E------QVK---------GALLKNIAFF-----GT-AELLL-Q--N--EL--------------------------------------------------------------------------------------------P----S--G-M----P--E--------------KAKAMAKS-EADQILSEG-G-F-ERSN-------------I---F----------------------------P--Y---------Q----LDYSQYRPRGH--------------YTRSEDLKRYFKAMMWYGQ--APFPL----YK-----------------------------------------------------------D--K----EEKE--PNV--E----------QTLQALLITY-AS---LTEPDIES-----D-----D---E----------NDF-----E---KWKNIYEPTSFYVGAADDLNIRHYKDL-LVGV-YG------------SQ---P-DI--E-R---LID----S-KKLDEL-FKKA-KYL-P-SPKI----------QAKYTSV--D---TP---------V---G--------------------------K------------QFRFM-GQRYIPDSEIIQNMVE----------P---------------LA-------------------------------------------------------------------RPIPNGLDV-MAAL--GSYRAYSI-L------------------TEF--YN--EDTN----------W----D----GYIP-A---LEKMKR--EM-DST-
TEST-WKSNMYYGWLWTLK-----------GFL--T-E-Y--EE--GYPSF-----MTNEAWTDKALGTALGSWSELKHDTVLYGKQ------S-GA---------EC-G-G---G---------E--------EP------P--QI--------K--GYVEPSIEVYEKLLWLNRY--SRANLKERGFL--------------D-G-----------T-------VESRLQ-DFDDLLEF---LIRCSVKELE-GE--ELTSDE-YYQLL--T-YGG-ML-EY--LTS-------S-F-A--G----------DGDVR-W-F-----EI-----T--S----E--T--------DKNMA-----------VISDVHT--V-AP------------N-Q-F----S--QGG-YFEVGVGPAHEIYVV-VP--I-G---DKLYITRGAVFSYHEFL--NEG-K-RLTDEEWQDM--------------I--------------------------------------------KE-G-E-K--P------------S--QP---E-WMKRYMVE
SCG82249.1 TDEQKRMI---AKNG-FIVL-------------------------------P----------------SQ-------------------N-------T-K---LHHIYEY--------NEY-L-D---IPNFVTTDVVLHLYHHFFGKSLIYVESEILSKDLEILTDNMLKKS-IALLGKIE----------D-----K------KLK---------VLQGKNVAYF-----LV-AKMLV-L--G--KD--------------------------------------------------------------------------------------------N----V--N-V----TVDN--------------HILELAKK-EYELIKEAS-G-T-NKSF-------------L---F-----------------------E----D--Q---------D----LDYSQFTVRGH--------------YSRNERLQNFFRTMMWYGF--TPINL----MN-----------------------------------------------------------M--E----TE-E--LYY--E----------ETLKALLIAY-TA---F----MEH-----D-----G---S----------NDV-----R---LWNNIYEPTGFYVGQSDDINILDMREL-LVSV-FG------------ED---I-DV--N-S---LSD----S-TYKDKI-HEGV-KDL-R-EPKI----------TGKFI----E---KP---------V---N--------------------------K------------SFKFM-GQRYILDGYIMQELME----------P---------------LK-------------------------------------------------------------------RPVPNGLDV-MGVL--GSKRGEEL-L------------------FKV--YE--PHKA----------W----P----KYEE-K---YKELKS--EV-TSY-
KDEL-WQSNLYNGWLWSIQ-----------KQL--T-E-Y--DKNSGMPIF-----MTNDGWRSKSLNAALSSYAELKHDTILYGKQ------P-VA---------EA-G-G---A---------M--------A-------V--AD-Q------H---YVEPNIELYDTMLWLMQY--TVENLKARDLL--------------N-D-----------G-------LLEGTK-SHIKFLEL---LRTVSIKELN-NE--PLTEDE-KNSLF--W-TGG-HI-EE--IMN-------W-Y-V-------------------F-G-----SA-----S--E----E--NVYNGAYSIEQSSM-----------LVSDVAT--L-PG------------E-H-------------YLSMGTGYFDEIYVV-VP--V-K---GKLYLTRGAVYSYYEFT--SD--K-RLTDEEWWEL--------------H------GLKTI--------KEE------------HFEYLEYGEPSK-K-L----P------------A--QP---F-WVNTFKSR
OGN93337.1 NSGQEALL---KGNG-FVVI------------P------------W---S-G---------------------------------------------D-D---IVEPYNM------L-KNR---E---VPIFVTTDTLLHLYHIQFNEILKRIEEEEFYTQLIDMSQAMLNRA-ENDYQSFT--------Q-P------------TLK---------EAARRNVAYF-----AV-ALSLL-Q--T--PS--------------------------------------------------------------------------------------KKI---D----F--D-V----P--S--------------YVKKEVSQ-EIKNIEAHQ-G-F-VASA-------------I---F---------N---------S-----PDSQNPY---------K----EDYSQYVPRGH--------------YTRSDILKSYFKAMMWYGR--MAFLL----KG-----------GD-----D------A------LIA------------------------E--Q---------------D---AEI----ATVQASLISV-EL-P-S--V-----K-V-A-----D---Y----------TAK-----D---IWDRIYAITAFFVGTADDLTPYEYLAA-LKKA-FG------------QE---F-AT--N-Q---LAD----E-ARMLEL-KVEL-ASL-R-NPEI-YGGSG----ICV------I---SP----PVT--K-E-K--LY-------E--C-LADT------K------------GLRFM-GQRFVPDSYIFQNLVT------PA--V----GMY-----V---------------GK----------------------GS-------PFTMKM-T-ILG--------PI-RGFPRGLDI-MAVL--GSGTAYDI-L------------------KRE------GDTE----------Y----QGKDTSYDK-Q---FNQLKS--QF-AAF-
TEED-WHRNLYWSWLYALK-----------PLL--E-K-Y--GK--GYPSF-----MQTNAWQDKELNTALASWAELRHDTILYAKQ------S-YT---P-----MV-S-S-A-P---------P------P-P--K----P--LL-----------GYIEPVPAFYARMLDLTQM--TRQGLSQLGAL--------------S-S-----------E-------ENGRLM-RLEVVLNR---SLQITTNELE-GK--ELTEDD-YNFIR--D-FGK-SL-EN--IIF---------------------------------------GI--------E----D--Q--------GKETT-----------IVADVHT--D-TN---------MP-A-----Q---------VLEEGVGYVNLVLVA-YK--V-P-D-GRIIIGAGPTLSYYEFKQPID--N-RLTDEQWKDM--------------L--------------------------------------------QSGQ-T----P------------P--GP---V-WTSSFFQ-
WP_022753322.1 SETFLQAL---ASDG-FVIS-D-----------------------------Y----------------NS-------------------------G-Y-E---FFEAYED--------NRY---F-Q-IPNFVTVDSMMHTYHLYFTYLLKKTEKEYLTSELSELGKEMLDAS-KTQYEALK----------G-----T------DWE---------KAALMNVAYF-----AV-GASLL-D--E------------------------------------------------------------------------------------------------S----T--E-V----P--D--------------YVSDNVKS-ELSLINNAA-G-I-TTSP-------------I---F---G---------------------F---------------E----EDYSQYKPRGY--------------YDQDEALKPYFRAMMWYGR--INFDT----SD-----------------------------------------------------------D------------------D----------LLRSSVLMTT-AM---Q----EG----P-I-----D--------------------------RWLKIYTVTAFFAGEADDLSYYEYQPA-IEQS-FT------------DY---S-DV--E-A-M-AAD----T-QGFETF-KGLV-AAM-D-GPSI----------NST------I---TM---------D-D-G--GA-------T----DHVE--E-S-K------------GFRFI-GQRFSLDAAIFQNLMY------SK--T----LEN--------SE-----------GD--------------------------------------T---------------RNLPDALDV-PAAL--GSDKAMEL-L------------------EEQ------GDTD----------Y----K----NYTE-N---MEKLQT--VI-SEK-
DNTF-WEASLSSAWLKTLT-----------PLL--D-E-K--TS--AHPFF-----MQSEKWKIKDIEGFLASWTELKHDTVLYAKQ------P-VA---------EM-G-G---D-DIV-----K--------D-------------D------R--GYVEPEPLVYSNLKNLIDK--TSEGLDSYGYI--------------S-S-----------D-------EKDNLK-LLSDLANN---LYTISVKELG-GE--TLTDDE-YELIR--C-YGG-SL-EH--FWQ-------D-A-V--K----------------T----PD-NT-T---P--A----A--A--------DFPAS-----------LVTDVAT--DPSG------------G--------T------YLECATGGTATIYVI-AP--V-D---GQLKICQGEVFAFYEFVY--N--E-RLTDDEWRYG--------------M----------------------------GFASE-----------ID-P-E----TYEYVEHE-QLGIE--RP---W-WAQDLRVS
WP_051545101.1 --ARRDAL---IKNS-FFLE-------------------------------G----------------TK-------------------------M-S-E---FFDVYED--------NSY---V-M-FPNFVTVDSLMHTYHLYFAHLMKTTEKEYLAADLQSLTETMLSAA-EAQSKVFE----------G-----T------EWE---------TSARRNLAFF-----AV-AQMLD-K--D--SS--------------------------------------------------------------------------------------------D----I--T-LE---D--S--------------EVLDAAKQ-EYDKIMAAQ-G-I-DDCI-------------L---------T---G---------------L---------------M----EDYSQYKPRGY--------------YDESDDLKRYFRTMMWYGR--IPFAL----DN-----------------------------------------------------------A------------------E----------GVRSAVLMCA-AL---S----E-----D-P-----S--------------------------KYGNIYSVTAFFAGNSDDPGYNELIPI-IDKA-YG------------KI---P-SD--Q-E-L-ADN----E-DAFDVV-LEEV-KNL-P-LPQI----------NSI------P---VM---------E-G-D--DP-------V------------I-P------------SFRFM-GQRFTIDAAIMQRLIY------EA--V----KEN--------PQ-----------GE--------------------------------------R---------------RMLPDPLDV-AAAL--GSEAAYKI-L------------------EEK------GACE----------F----E----NYTG-N---LILAKE--HF-DND-
DPEL-WNASLYSGWMNILR-----------PLF--E-E-K--GE--GYPSY-----MQSEEWTKKNLETYCGSYAELKHDTILYAKQ------N-MA---------EM-G-G---G-DME--I--L--------D-------------D------R--GYVDPQPVIYSRFVSLANK--TRDGLSSMGLL--------------G-D-----------K-------QKEDLD-KLSEIGMM---LLKISEKELK-NE--TCSEEE-YEFIR--C-YGG-YI-EH--FWQ-------E-A-NLDKFQ--------------N-G--DD-AN-L---V--S----S--Y--------QFPCP-----------VVADIAT--D-PN------------G--------T------VLEIGSGEADTVYVV-FP--I-D---GELHVARGSAYSFYQFEVPIS--E-RMTDEEFQEK--------------L--------------------------DGGH--------------FD-E-N----W-NWVVDE-DIP-Q--RA---D-WTDSYRLN
OPL18069.1 GSTPSGLL----ENG-FVVW------NDA-EGS------------W-I--------------------RT---------------------------D-D---PLRAFEV------A-DGW---G---QPLYVSSGIPLHMLHIFFDQILQKLEEDHFYRDIRLICSHLYEA---------------------------------NLR---------RGCALNAGFY-----AV-PLSFL-D--R--S--------------------------------------------------------------------------------------------------F--V-P----D--P--------------SVVDLVQG-ELALIADHA-G-F-AESP-------------V---M---------G---------------------Y---------R----EDYSQYVPRGH--------------YTASERLEDYFRAMMWLGR--LTFLL----NG-GEPFGPD----------A---------AY--IVS------E-----------------D--R---------------A---REM----TACALLTVSD-LA-G-T--E-----T-G-E-----G---D----------TLL-----D---RWSRVYELTAFFAGFADDLSVPEYSEA-GVTV-AG------------TA---S-DA--G-T---VFQ----D-GFYRRF-RDHVNEAY-A-GPSI-YSGTG--G-LVS------M-P-DD-QG-EFD--P-S-D--LA-------A--A-MAKT------T------------GFRFM-GQRYTPDSEILGKLVF------PA--V----GP--------------------------------------------------------------D-PSG--------NQ-RFMPTGLDV-AAAF--GSPEALAL-L------------------EER------GDFS----------Y----A----NYAD-S---LESLSA--MI-AGY-
GPED-WHATLYMSWLRCLY-----------LLV--R-E-R--GE--GYPDF-----MRTDAWGTQTLTGFLASWAMLRHDTILYAKQ------S-YT---M-EA--GC-A-P-D-G------F--D------E-P--Q----P--SA-----------GFVEPVPEVYAQLNATLEM--ARRGLAEYGVL--------------E-G-----------E-------IDGRFR-NAISVMTR---LQEISERELS-GE--TMTAED-ADFLE--N-FAA-YL-ES--SIC-----W-D-------------------------------GE--------T----T--E--------GLETS-----------LIADVHT--D-QN----------S-S-----S---------VLEVASGGLDYCIVV-YR--R-P-D-GAVEAAVGPVLSYYEFTWPVS--D-RLTDEAWREM--------------L------------------------E-------------------GP-E-P----P------------A--RP---W-WAEVHVV-
SDZ13918.1 THEQKKML---SKNG-FVVL-------------------------------P----------------SR-------------------D-------T-K---IYYAYEE--------NEY-L-G---VPNFVTTDSVLHLYHQFFDKSLIFLEGEILYKDLEALTDRMLIKS-IELLNEIK----------D-----E------ELK---------DIQKSNIAYF-----LI-AKMLL-E--G--DS--------------------------------------------------------------------------------------------N----I--E-V----SLDE--------------GIMALANS-EYALIQEAG-G-Y-GDSP-------------L---F----------------------------H--I---------K----LDYSQFIVRGH--------------YTRNENLEKFFKTMMWYGF--TPIEL----MN-----------------------------------------------------------L--R----TE-E--LYY--E----------NTIKALLMTY-TA---F----REY-----E-----G---Y----------NDI-----K---AWNNIYEPTGFYVGQSDDINLLDIKDM-IIGV-FG------------ED---V-DI--N-K---IID----K-AYYDKI-HQGV-KDL-R-KAEI----------VGSFM----T---KD---------E---T--------------------------K------------SFKFM-GQRYILDGYIMQELMD----------V---------------YY-------------------------------------------------------------------RPVPNGLDV-MGVL--GSKYGEDL-L------------------FKF--YE--PQKQ----------W----S----LYAE-R---YNHLKA--EI-ESY-
SDEL-WQKNLYNGWLWSIQ-----------KQL--T-E-F--HKDSGMPIF-----MTNDSWKSKSLNTALSSYAELKHDTVLYGKQ------P-VA---------EM-G-G---P---------L--------E-------F--AD-Q------H---YVEPNIELYDTLLWLMKY--TVENLEARGLL--------------N-D-----------S-------LKEGSK-EYIKLLEL---LKSTSQKELD-NE--PLSEDE-KMNLL--W-IGG-VM-EN--IIN-------C-Y-T-------------------Y-G-----SV-----S--K----E--ELLNGAYPIEKSAM-----------LISDVAT--V-PN------------H-H-------------YLSMGTGYFDHIYVV-VP--V-E---DKLYLTRGSVYSYYEFL--SD--K-RLTDEEWWEL--------------H------GLKTI--------KDS------------GFEYLEYGEPSS-K-L----P------------A--QP---F-WVSTFKSK
KXH75704.1 PADVSQML---IDNG-FAVL---P---------------------------Q----------------CK-------------------------Y-K-H---IHEILVL--------NDD-R-G---VPSFVSSDAVLHAYHVLYDLALREIEVYSFWDLLGNLTDALLDVT-FNQYSIAP----------E-----C------RWK---------DAALRNLMFF-----SV-AMKLI-D--N------------------------------------------------------------------------------------------------E----W--V-IPAAFP--S--------------EVSPAVDT-VLLLIENHS-V-M-TFAW-------------F---M----------------------------N--Y---------L----EDFTQFVPRGH--------------YTRSETLQRYFQAMMWYGR--VSFRL----QP-----------------------------------------------------------E----APPAPNE--KGK--D----------NTAQAILISL-AL---T----EEVPGLF-G-----S---L----------VGL-----D---VWDALYEPTAFFVGAADDLTPTEYVAL-IQSV-YG------------SE---V-TI--S-D---LNN----E-SLLEQF-IDDA-LEL-R-EPLI----------LGH------P---IS---------D---A---E-------E----LIQT------M------------GFRFM-GQRYIPDSYILSQLVY------DN--V----GTM---------------------LN--------------------------------------P---------------RLMPMGLDV-MAAF--GSSRAWEL-L--------------------D------DEKD----------Y----L----NYVS-Q---MEILWE--QI-GNM-
TEFE-WTQNLYYLWLYSLL-----------PLL--S-D-P--SE--GYPFF-----MQSDAWVDKQLFTALASWTELRHDTILYAKQ------S-YG---------SY---T-----S----L--P--------P--Q----------V------R--GYVEPVPNLYARLASLCQM--MITGLDSRGLL--------------S-S-----------L-------IGLKLE-KLRDFLLD---LQTISIKELE-GT--PLTDSE-YQVIQ--N-SGS-IL-ER--TVT-------F-P-S-------------------D-T-----QI-----T--S----D--A--------DKDMA-----------VIADVHT--D-PI------------T-A------R------VLEEAVGRPMVILVA-VE--I---E-GSVTLTRGAVFSYYEFAWPMG--D-RLTDEAWQDM--------------I--------------------------------D-----------QG-E-E----P------------S--LP---S-WTNSFVVD
KYK24966.1 TNQQEELL---RKNG-FVVR------------D------------F---G------------------NQ---------------------------A-D---ITEPYNY------L-KDH---E---VPIFVTSDTLLHMYHILFDQTLKGIEEREFFDNVLNLSKILLDKS-IQDYNRFT--------E-P------------NLK---------EAARRNIGFF-----GV-ALSLL-Q--T--PS-------------------D----------------------------------------------DYNY------------SEDITTV---S----F--S-I----P--H--------------YVHANVTE-ELSFIEAHE-G-F-QESS-------------L---F---------H---------------------Y---------K----EDYSQYKPRGH--------------YTRSEKLKRYFKTMMWYGR--ITFLL----RG------------------S------D------IIR------------------------E--I---------------D---AKI----ATIQACLIST-AL-F-S--Q-----Q-T-N-----D---T----------SLE-----K---LWERIYVVTSFFVGTADDLIPVEYLAS-IKTV-FG------------TQ---F-NA--T-E---FTN----E-TKMLDL-LGTL-AEL-R-SPRI-YGGTG----DVG------I---QP----PFT--K-E-Q--LY-------E--S-LEKT------K------------GMRLM-GQRFVPDSYMFQNLVF------PT--T----GWF-----T---------------GE----------------------GT-------PFTYDS--------------GQ-RIMPRGLDI-MTIL--GSARAREI-L------------------DVQ------GDTT----------Y----E----FYDR-Q---IESLQE--NF-SSL-
NVSE-WNRNLYWSWLYTLK-----------TLL--E-P-F--DT--RYPSF-----MQTNAWKDKELQTALASWTELRHDTILYAKQ------S-YT---P-----RL-T-A-I-P---------P------D-E--P----S--IV-----------GYVEPVPEFYQRILALTKM--TRTGLSVLQVL--------------N-E-----------T-------EIHRLN-NLETILKR---LLSISKTELE-GR--ELNQSD-YEFIR--D-FGE-QL-NR--SIT---------------------------------------GV--------N----D--Q--------GKETT-----------IIADVHT--D-TN----------T-G-----L---------VLEEGVGYVNLILVA-YK--C-P-D-GQIIAGAGPVFSYYEFKQPMS--D-RLTDEEWKQL--------------L--------------------------------------------EKGL-Q----P------------N--LP---S-WTNSFVS-
GAP22305.1 SDSQKKLL---STNG-FVTV---PAK-------------------------A----------------GE-------------------------F-K-E---FFQIYES--------GRY-D-N---TVTFVTTDAVYHTYHLLFDKLLRDLETQHFTSQIKSLTSGMLAAS-QQQLNSLK----------G-----T------QLE---------EPAKRNLAFF-----AV-ASQLL-A--T------------------------------------------------------------------------------------------------N----D--P-V----P--A--------------EVKDMVTA-ELALINNHQ-G-Q-SVSP-------------I---WDRPD------------LD-------ESQK--L---------I----EDYTQYIPRGH--------------YTKSDELKRYFKAMMWYGR--LTFRL----RD-----------------------------------------------------------S------------------F----------ETRRALLLVQ-AL---R----QAK---D-T-----DG--V----------DAI-----T---LWQNIYDPTVFIVGKSDDLSFVEYGKL-SDAV-FG------------PK---P-EL--S-S---IAD----E-GLFAKF-MEGA-KNL-P-PPKI----------NSM------W---VW---------I---N--ED-------K----EQAI------K------------GFRFM-GQRFTLDQYVFGQVIW------RN--V----GTD---------------------TN--------------------------------------P---------------RALPKGLDL-PAAM--GSSEAYAI-L------------------NEM------GETK----------Y----E----NYDK-Q---FNKVKQ--EV-ASL-
DKDT-WTQNLYWSWLYSFF-----------PLI--E-P-K--GE--SYPVF-----MQNQAWVRKDLNTTLGSWTELKHDTILYAKQ------V-MA---------EM-G-G-----G----G--P--------DQEP----------P------H--SWVEPNPLAFARLRALAQM--TLDGLNSRNLT--------------T-D-----------W-------SKTNLG-NLISELTF---LQSAAERELI-GE--KLTTEE-YWRLL--Y-YGG-TL-EQ--FAI-------T-S-AD-T----------------D-E--GI-GR-----V--D----I--S--------DINGA-----------LVADVAS--G-PA------------A---DGTGVV------ALTEAVGEPVRIFVV-LP----D---APWRIGMGAVYSYYEFTVPSS--E-RMTDEQWQEK--------------L--------------------------------K-----------AG-Q-A----P------------A--RP---S-WTDSFT--
SCY89383.1 SNEQIGKL---VNNG-FVVL-------------------------------D----------------PN-------------------PERAYLY-M-K---MYDIYEN--------NEY-K-Q---IPSFITVDVALHMYHKFFGQTLKGIEEEKLFEALQQLTENMLNKT-QILYLDEG----------N-----M------SIK---------EELESILVYF-----SV-ANKL--I--N--DT--------------------------------------------------------------------------------------------Y----G--D-I----P--S--------------ELAEIALK-EIENIDKAE-G-Y-VKSS-------------L---F----------------------------G--F---------D----INYEQFIVRGH--------------YAGNETLEKYFKTMMWYGL--IGYP-----FE-----------------------------------------------------------D--E----IG-N--PDF--E----------SITKALMTTY-IA---F----LEI-----E-----E---N----------DDI-----S---LWDKIYSPTNFFVGQSDDITIFDLKGV-IIEV-YG------------EK---V-QL--K-D---FKD----E-SYHEKL-IKEI-DEL-P-QPGI----------QNKLITGAVD---TP---------T---G--------------------------K------------QFRFM-GQRYTLDANIMQELMF----------P---------------II-------------------------------------------------------------------RPVPTGLDV-AGAF--GNERAEGL-A------------------KEG--YL--HELQ----------S----A----KYEE-E---LQKMKN--KV-QAL-
SLSD-WQYNLYNGWLWVLK-----------KVW--S-P-E--MQPVGLPFF-----MKNQAWQDKNLQTGLGSYAEIKHDTILYAKQ------P-VA---------EM-G-G---G---------E--------E-------L--QE-H------Y-PNYVEPAVEVYNRLLWLVQF--SRINLEKRELL--------------T-E-----------R-------GEIALK-ELEDLYLL---LRDCSIKQLE-NI--PITEEE-NNALK--Y-IGG-RM-ER--IDN-------T-L-S---------------------P-----EY-----D--R----P--V----------SSA-----------IIADVAG--I-AD------------F-G-L-----------FLEIATGLPNEIYVA-VY--D-E---ERVYLARGVVYSYYEFL--ND--K-PLTDQQWHEM--------------L------GVEKI--------EEYEW----------HYQRINPEMLLK-N-S----P------------P--QP---D-WVKSFKST
EFR33411.1 TQKQKEML---LKNG-FVIT-------------------------------K----------------PK----------NLENNEYSEDPWNYEF-D-Q---IHQIYED--------NEY-K-I---LASFVTTDSVTHIFHIFYDGFLRNLEKDELYPKSIELNKNLLAEN-INLLSEIK----------N-----E------KLK---------EIQNRNIAFI-----ATGLKLLG-G--Q--PE----------------------------------------------------------------------------------------------------N-L----P--E--------------EAKKIYEE-EIKNASSEE-I---TSSA-------------I---S----------------------------G--K---------D----VDFSQLKPRGH--------------YTRSEELKKYFSGTMYFGQ--VGL-F----IE-----------------------------------------------------------N--E----GK----TDE--D----------SILQGLLLTH-SI---Y------------K-----D---P----------EIL-----K---TWEDLVEPIDFMVESADDLSIREYART-LYGV-YG------------KD---F-DI--N-K---LDD----N-KNLSKV-YTVL-KSY-P-DPQV----------AGF---------------------M---G--------------------------K------------SFRYM-PQRAVMDSVLMQNVVD-IAGP-NH--P---------------SD-------------------------------------------------------------------RPIYSGLDL-MAAF--GNEKAREI-L------------------DKD---P--YNSH----------W----D----KYKE-K---TDENIS--TV-EKM-
EDID-WQKNMYRGWLWMLK-----------SYD--Q-K-F--GE--GYPMF-----MRNEAWERKDLVSALGSFAELKHDTVLYGKA------V-MA---------EM-G-G---G---------G--------D-------F--EI-P------K--SYVEPNVELYEKLNWLLEF--TKVNLKNRDML--------------S-E-----------K-------YEEKLN-NFQAMVVK---FRDISIKELQ-NE--PLTEEE-IIDLL--N-IGG-EM-ER--IMV-------D-F-V--E---SSDENNISY----W-Y-----EI-----Q--N----A--T--------DRRMP-----------VVVDLMR--V-VE------------N-S-V----GLPKDE-ISHIGTGKPMEIFVI-YP--H-Q---DKLYMGRGGTFSYYEFL--NK--E-RLTDEDWQ-K--------------M--------------------------------------------VY-D-E-K--T------------D--FP---K-WYKDLVTE
OGO17117.1 SMEQKALL---TANG-FVVE---SPV-------------------------P----------------GD-------------------------F-R-E---FYQVYES--------WRY-S-E---QPVFITTDSMLHVYHLLFDKLLRDLETRRFIPILEVLTETMIETS-QAQLEDLR----------G-----T------ALE---------EPARRNLAFF-----AV-AARLL-E--M------------------------------------------------------------------------------------------------D----L--E-T----P--P--------------EVADLVQT-EVALIEAHS-Q-P-SVSP-------------I---WDRED------------LE-------PDKK--L---------I----EDYSQYIPRGH--------------YTRSDDLKRYFKTMMWYGR--LTFRL----RD-----------------------------------------------------------P------------------F----------ETQRALLITH-AL---R----TSS---A-A-----DG--N----------PAS-----T---LWSWIYEPTVFLVGKADDLSYFEYGAL-SDSI-FG------------PN---P-GL--D-A---FGD----P-ALLEAY-LEAA-EQL-P-PPQV----------NSM------W---VW---------I---W--ED-------T----EEAT------K------------GYRFM-GQRFTIDAYVFGQMIW------RK--V----GTM---------------------SN--------------------------------------P---------------RGLPKALDF-FAAL--GSEEALGL-L------------------DEM------GETE----------Y----E----NFDT-Q---MEKVRG--EL-QAL-
QEDT-WTENVYWSWLYALQ-----------PII--E-V-K--DE--SYPEF-----MRTQAWTRKDLNTALGSYTELKHDTILYAKQ------V-MA---------EL-G-G-----G----P--M--------E--I----------P------K--GYIEPNPEAFARLKALAEM--TRDGLSERNLL--------------D-D-----------A-------MLANLD-NLIDLLGF---LKDTSEKLLW-GE--VLTEDD-YLRIN--F-FGG-EL-EA--LTI-------A-A-ADCE----------------G-E--AW-EC-----R--D----L--Q--------DQQAA-----------LVADIAT--G-IS------------P---DSPGLV------VLEEAIGQPTPIYVI-LP----D---SPYRIGVGAVFTYYEFEVPAE--S-RMTDEEWQAQ--------------V--------------------------------A-----------AG-T-N----P------------A--PP---Y-WTESFM--
OCN00252.1 SDGEKKLL---SQNA-FVVS-------------------------------P----------------TA-------------------------E-E-Q---LFYLYEK--------NSY-L-E---IPSFVTADSVLQLYHIFYDFSLRNLEKNSLFKAVDDLTGSMLKKS-IQICKGVQ----------N-----P------EVK---------AAALKNIAYF-----AA-AELSL-G--N--AL--------------------------------------------------------------------------------------------P----Q--N-T----P--D--------------EAKNLAEK-EYSLIQAKS-G-Y-SQSA-------------I---F----------------------------P--F---------E----LDYSQFEPRGH--------------YTRSDDFKRYFTAMMWYGQ--APFPL----YK-----------------------------------------------------------D--K----DQKV--RDV--E----------QTLQALLVTY-AL---F----MEK-----D-----G---T----------QDI-----T---NWEKIYEPTSFYVGASDDLTIYDYRNL-LRKV-YG------------DQ---P-NL--E-T---LSD----G-ERLDAF-YQEA-KTL-P-EPRI----------AAQYTQV--N---TP---------V---G--------------------------K------------QLRLM-GQRYLADSEMIQELVE----------P---------------IE-------------------------------------------------------------------RPIPSGLDV-MGVL--GSDRAYQI-Q------------------LA----K--QENK----------W----K----DYPA-K---FTSVRA--QF-SKL-
PEET-WRSNLYYGWLWVLK-----------GLT--Q-P-Y--GN--GYPSF-----MTNRAWTDKSLNTALGSWSELRHDTILYGKQ------S-GA---------EK-G-G---G---------E--------E-------P--KV--------L--GYVEPAVEVYDKLLWLTEY--SEANLSARGLL--------------T-G-----------ENEEGKNNMEGPVK-YLEDLLQF---LRDCSVKELK-GE--QLTNDE-YARLY--D-YGE-NM-EE--MTA-------S-F-A--T----------DG-LR-W-F-----EI-----E--S----E--T--------DKNMA-----------LVADFHT--I-AP------------N-Q-F----D--QGG-YLEAGVGPAHEIYAV-VP--I-G---GKLYLTRGAVFSYYEFE--SD--S-RLTDEQWQKM--------------L--------------------------------------------KE-S-K-A--P------------A--QP---S-WTRSFISG
OUN06194.1 SDDAMSKL---EENL-FVVT-------------------------------N----------------SY-------------------------G-H-E---FFEVYES--------NRY---N-L-VPNFVTVDSMMHTYHLYFSLLLSRTEKNYLADGLLNLSKGMLESS-MAQYDALE----------G-----S------EWE---------EAARRNVAFF-----AV-AAVLQ-D--P------------------------------------------------------------------------------------------------S----V--Q-I----P--D--------------YAADLAEA-EVDRINAAA-G-I-DTCG-------------I---------S---E---------------T---------------F----MDYTQFIPRGY--------------YEGDQVLEQYFRAMMWYGQ--VNFGQ----KD-----------------------------------------------------------E------------------D----------MSRSALLMNL-AM---A----DG----N-Q-----S--------------------------DWEMIYTVTSFFAGASDDLSYYDYRPA-IETA-YG------------GL---P-AA--V-D-L-PGS----D-KAFDTF-VAAI-ETM-D-PPAI----------NSV------P---VW-------------D--GT-------E----DIQE--L-N-K------------GFRFM-GQRFTIDAAIMQKLVY------SQ--V----KET--------AG-----------GD--------------------------------------K---------------RMLPDVLDV-PAAM--GSDLALDL-L------------------SQQ------GATQ----------Y----P----GFTE-N---MDRLRS--TI-AQA-
PESA-WNASLYSSWLYTLM-----------PLL--E-E-K--GE--GYPSF-----MTSQAWQQKSLETFAGSFTELKHDTVLYAKQ------V-MA---------EM-G-G---D-YIE--E--V--------D-------------D------R--GYVEPEPEVFRRFYLLAQQ--TAEGLDKYGLI--------------N-D-----------E-------DKENLF-RLAQLAKQ---LQTISEKELR-NE--TLTDEE-YELIR--T-YGG-NL-EH--FWI-------E-A-V--K----------------D-K--AE-SD-Y---L--E----T--Q--------EIPAS-----------LVTDIAT--D-PN------------G--------T------VLQIANAMPQEIVVV-VP--V-D---GTLRLASGAVYDFYQFTWPME--Q-RLTDTQWRQM--------------I----------------------------GE--W-----------VG-P-D----G-NYNWEGRDSL-V--KP---T-WTESYRSN
WP_022783246.1 DDIKKKLL---VTNG-FYVG-I-----------------------------N----------------DH-------------------------T-D-E---FFEVYEG--------NRY---S-Y-VPNFVSVDSMLHTYHLYFMHLMKTTEKDELSVKLLELSNEMLQIS-NEQYEALG----------G-----T------AWE---------DAARRNVGFF-----AV-AAKLL-D--D------------------------------------------------------------------------------------------------S----A--N-V----P--A--------------EVEAAVDE-EIKLINEAG-G-I-QASP-------------L---F---G-G---D---------------P---------------G----EDYSQYKPRGY--------------YEGDEQLEKYFRAMMWYGR--INFTS----SD-----------------------------------------------------------E------------------E----------LLKSSVLISL-AL---E----NG----P-K-----D--------------------------KWDRIYSVTSFFAGESDDLSYIDYIPA-VKKS-FA------------DT---T-DL--K-A-L-SED----T-DGLEKF-KTEV-EGM-K-GPMI----------NSV------P---TW---------D-D-G--GA-------T----DRLV--T-N-K------------GFRFM-GQRFSVDGAIFTQLIY------SK--T----GKN--------PN-----------GD--------------------------------------A---------------RMLPDALDV-AAAL--GSEKAYEL-L------------------EEQ------GNME----------F----E----DYKE-N---LDAQKS--EL-AAA-
PASF-WEGSLSNAWFKTAM-----------PVL--E-S-K--DD--SYPFF-----MTNDAWDAKCVEGFLGSYTELKHDTVLYSKQ------V-IA---------EM-G-G---A-DII--E--R--------D-------------D------R--GYVEPEPEVFENLSAMLKQ--TSDGLDSLGCL--------------S-D-----------T-------DKENLL-MLSDLSGD---LADIAKKELT-GG--DISDDD-YELIR--S-IGG-TL-EH--FWA-------D-A-V--Q----------------E----GD-D--Y---I--S----T--Q--------ERPAA-----------LVVDVAT----GD------------G--------T------VLECATGGPSTACVI-VP--V-D---GKLRIASGPVFSFYEFES--D--E-RMTDTDWRFG--------------M----------------------------GYAAD-----------FD-E-D----Y-NYIEHE-RLDIE--KP---Y-WTLSYRDQ
WP_075574347.1 QPDAIKSI---EKDG-FAVT-------------------------------Y----------------EL-------------------------W-Q-Q---PFSVYEN--------NQY-T-F---RNSFVTTDSVLHLYNIIYLGLLENMEANGLRSKLLAMTEGLLETS-LNDL--------------------D------E-D---------PASIRNAALF-----YT-GLRLL-G--E------------------------------------------------------------------------------------------------D----A--D-V----P--A--------------EVEEISDA-EMANIDGES-M---AISN-------------I---T----------------------------G--A---------R----VDYSMFKVRGN--------------YTKSEDLKSYFKANMLYSQ--NFFRV----LD-----------------------------------------------------------F--S----NE----PEY--E----------AIRSAILLSR-LL---V------------I-----D---E----------KAA-----D---LWKEIYEPISFMVESTEDLTPLKLAEI-VYDV--T------------GD---S-NFDKE-K---ISS----D-IVVKKV-ADVL-KSM-E-GPKI----------NPT---------------------K---G--------------------------M------------QMSLL-PQRAVVDNIWLQGLID-D----RP--A---------------SM-------------------------------------------------------------------RPVASGVDV-MAVM--GNYLAYRI-S------------------STS---E--RNLQ----------W----D----EFLD-R---LETIKT--QV-CSR-
SEEE-KRSNIYRTWLWTLE-----------GFN--N-Q-D--LT--GYPTF-----MQNEKWAYKDLNTALASWAQLKHNTILYSKQ------F-GA---------EM-G-G---F---------E--------P-------I--PT--------H--HYVEPNVEVYQRLIWMTDY--TRENAEAYGIL--------------D-A-----------K-------KKKTLE-DYKDLLEF---LSAVSEKELR-EE--AISQAE-NDRLE--A-IGG-EM-EN--IFL-------G-F-Y--V-------PPEDE----E-F-----SI--------G----A--S--------ERETQ-----------NIADIQR--V-GS------------N-A-V----GEPEGS-YLEVGSGVFSDIYVV-FR--S-N---GQYYLGRGAVFNYYEFL--SE--E-RMTNEDFAMR--------------L-GGFWTGIRQMD--------------------------------ME-N-K-EE-V------------EIVHP---F-FEKELYEK
OLS26914.1 TSQDRANI---QTNG-FTAV-------------------------------Q----------------SE-------------------------F-D-Q---IHDILSD--------NED-N-D---IPSFVSSDAVLHAFHVLYDLVLRETEVYTFWNLLGNLTGSLLNSS-YEQYQIAP----------E-----G------RWK---------DAALRNVMYF-----SV-ANYLL-D--N------------------------------------------------------------------------------------------------Q----T--V-L----H--T--------------EVIDEVTN-VLSLIEDHS-V-I-SDAW-------------F---Q----------------------------N--Y---------E----EDFTQYVPRGH--------------YTRTDRLKHFFMAMMWYGR--IVFRL----QP-----------------------------------------------------------G----SSTIEIA--RGM--N----------ETSQAILLTL-AL---E----DDVEGLV-P-----G---T----------EGY-----T---VWDAIYEPTRFFVGDADDLLPNEYGPL-IDDV-WG------------TI---S-SL--N-D---LDD----D-VLLSEF-IDSA-LTL-R-QPLI----------LSS------V---IN---------D---T---Q-------D----INVT------K------------GLRFM-GQRFVPDSYFLSELVY------EN--V----GTQ---------------------YV--------------------------------------P---------------RLLPKGLDV-MAAL--GSDRAWEL-L--------------------D------DQKN----------Y----L----HYVE-Q---MESLWQ--AV-ANM-
TASE-WTHNLYYLWLYSLL-----------PLL--N-D-P--GD--GYPMF-----MQSEAWVDKQLMTSLGSWTELRHDTILYVKQ------S-YT---------GV---P-----TGI--M--P--------P--E----------E------RIIGYVEPVPRVYARLASLCDM--MIEGLASRNID--------------S-D-----------R-------IHFRLV-QLRDFLLD---LKTISEKELT-NQ--RLSDYE-VDLIE--N-SGD-KL-DY--IAS-------I-S-G-------------------F-E-----DL-----T--S----A--A--------DERMA-----------LVADVHTYPD-PN------------E-P------V------VLEEAIGNPMIIYVA-VE--I---E-GRIVITRGGTFSYYEFTQPLD--D-RLTDEAWQEM--------------L--------------------------------D-----------LG-N-A----P------------T--MP---L-WVGVFVSD
KUO39094.1 TEQQIEMM---KKNG-FVVA------------P------------Q---G-P---------Y------GS--WMLMHY-------------------N-D---VVEAYKD------L-KEE---D---IPIFVTSDTLLHLYHIQFNEILTDIENEEFFDKVKKMSEAMLNES-LNQYDSLT--------G--------------DLK---------EAVRRNVAYF-----AV-GLKLL-A--P--DT----------------------------------------------------------------------------------------------------I-V----P--E--------------FVEDEVTT-ELQLIEQHS-G-F-VPSP-------------I---F---------G---------------------Y---------K----EDYSQYVPRGH--------------YTRSERLEKYFKAMMWYGR--MAFLL----R------------GD-----P------Y------TIS------------------------E--E---------------T---ARI----QTLGASLISN-SM-D-K--V-----K-T-D-----N---A----------SVG-----D---FWNRVYAVTSFFVGLADDLTPYEYKEA-ILEV-FG------------EN---F-DV--T-E---LEK----D-NQLLNL-KVAL-AKM-P-SPRI-YGGTG----NIP------V---EP----TLEWGS-E-A--LE-------N--L-LEKT------K------------GMRFM-GQRYVPDSYIFQNLVY------PA--V----GRF-----T---------------GS----------------------GE-------PFTMGMII-GFG--------PG-RAFPRGLDV-MAVL--GSDRAWEI-L------------------QAE------GDTA----------F----E----NYSE-Q---LGKLRG--EF-AAF-
DENN-WNRNMYWSWLYALK-----------ALL--I-E-P--GE--GYPTF-----MQTHAWQDKELNTALASWAELRHDTILYAKQ------S-YT---P-----WM-G-----I---------P------E-P--K----P--VV-----------GYVEPVPEFYARILALTKM--TSRGLTEMNVL--------------D-Q-----------G-------SKDRLQ-HLENLLDR---LLTISKKELK-NE--ELTEED-YKFIR--E-FGE-KL-EP--VVA---------------------------------------GM--------E----D--L--------AKETR-----------MIADVHT--D-TN----------S-R-----R---------VLEEGTGYLDWILVA-YK--V-P-D-GRIIMGAGPVLSHYEFKQPMS--D-RLTDEGWMEL--------------L--------------------------------------------ES-N-P----P------------T-----------------
AGY60284.1 LPKAKYLL---AKNG-FVVQ-------------------------------P----------------GF-------------------------E-R-E---FFSLYER--------NRY---D-Y-LPNFVTTDSLLHNYHLVFDYLLKKLEQQQLAPALASLNKAMLEAA-HEQYETVK----------G-----S------GWE---------NAARRNLAFF-----AV-AARLI-D--P------------------------------------------------------------------------------------------------E----A--T-V----P--E--------------AASEPVQQ-ELQLIAAQQ-G-I-AESP-------------V---A---N-L---G-----------NG--GAEK--L---------R----EDYSQYTPRGH--------------YESQLLLRRYFQTMLWYGR--FSFRL----AE-----------------------------------------------------------A------------------D----------EVRSAALITV-AL---A----QK------P-----A--------------------------DWQKIYRTTSFFVGRSDDVGYFQLRPV-LEKV-YG------------SE---L-SL--S-A-L-TSD----E-GRFNAL-LSLI-KTL-A-PPQI----------NSI------P---VF---------S-K------------------DREQ--A-S-R------------NFRFM-GQRATLDGAIFQRLVE------RE--V---------------PG-------------------------------------------------------------------RLLPKALDI-PAAM--GSPEALAI-L------------------TAA------GETR----------Y----D----NYTA-N---LDKLKS--YI-SGL-
PVAT-WTQNLSSSWLYALQ-----------PLL--A-I-Q--GN--GYPSF-----MRNPAWQRKDLNTFLASWTELKHDTISYARQ------G-MA---------GR-G-D---A-GSE--A--R--------D-------------D------R--GYVEPNPALYSRLAALVGL--TESGLDAQELL--------------S-A-----------P-------HKQMLE-RLSKLVLS---LQTIAQKELA-NT--PLTRAE-YELIR--S-YGS-QL-EH--FWL-------D-V-N--S----------------E-QMNGL-DQ-E---N--Y----L--E--------QNPAA-----------LVADGAT--D-PN------------G--------S------VLQEATGSIYEIFVA-VP--V-D---GKLRLAKGGVFSQYEFTRPLG--R-RLTDSAWRQQ--------------V--------------------------------K-----------DG-G-T----P------------P--LA---Q-WLGAYLVI
KQC12254.1 SAIPSNLL----ENG-FTV-----------KST------------H-L--------------------FT---------------------------D-N---PVEAFEV------L-ESY---H---QPVYISSGIALHLMHIFFDESLKYIEQKYLFSELFSLLDYLYQK---------------------------------NLE---------RGNLLGAAYT-----GV-PLKLL-D--P--E--------------------------------------------------------------------------------------------------Y--E-L----D--R--------------RIEEKVNQ-DLEYIEQHQ-G-F-QVSA-------------V---F---------G---------------------Y---------K----EDFSQYVPRGH--------------YDTSDSLKRYFKAMMWLGR--LTFLA----KG-NA--GSG----------D---------DF--IVS------R-----------------E--Q---------------A---IEF----TATAVQIISD-LC-S-G--T-----A-E-D-----G---E----------SYL-----E---KWNKIYSITAFFAGFADDLSVPDYLKV-LNTM-DL------------EN---L-SV--K-Q---LYE----D-EFYDKL-VKDLVEQC-G-GPKI-YSGTG--A-LVS------W-P-DE-QN-EFD--P-E-D--LQ-------K--A-FEKT------L------------GFRLF-GQRYAFDSEVLGLMVF------PN--V----GA--------------------------------------------------------------N-PAG--------NY-RYMPSGLDV-AAVF--NSPAAYEI-L------------------CQR------GDTN----------Y----E----RYNK-I---HQHLVE--KL-SEF-
DQET-WHSTLYNSWLYCLY-----------LVI--Q-P-R--EQ--GYADF-----MTTDAWDYHCTSNFLASWAVLRHDNILYVKQ------S-YT---M-EA--GC-A-P-N-G------Y--D------E-P--P-PP-P--SA-----------GFVEPVPEVYAEVIGVLLM--LQSGLQEYGYL--------------D-D-----------Q-------MEWRYD-RAIYLMER---LQEIAETELS-GE--PISEQD-ADFLK--Y-FST-SL-KS--AIA-----G-G-------------------------------ED--------I----S--E--------GLETT-----------LIADVHT--D-QN----------S-S-----S---------VLEVGSGNLDLGIVV-YQ--R-P-D-GYLEAAVGPVLSYYEFTWPMG--D-RLTDTKWRDM--------------I--------------------------------------------AQ-D-K----Q------------N--RP---D-WVYVED--
CDZ75536.1 SQSQKDKL---VESG-FFIA-------------------------------P----------------VSLDTTGGIVGNNLS--------------E-Q---MFYIYED--------NEY-K-I---LPSFITTDSVLHMYHIFYDNFLKNLEENTLFDKLIELNDHMLTAS-ITTYENLA----------N-----E------EVK---------NLALKNTAFF-----GT-AQLLL-G--E--KL--------------------------------------------------------------------------------------------P----E--N-M----P--E--------------EANILAHG-ELKKINSQS-G---SQSE-------------I---L----------------------------E--I---------K----LDYSQFKPRGH--------------YTKSETLQKYFKTVMYFGQ--CGF-F----AQ-----------------------------------------------------------E--D----GK----RRE--D----------LTAMAMLISH-DI---F------------A-----N---Q----------DSF-----K---LYSDIYDPMNFLVDGADDLGPKEYAKL-LYGI-YG------------KA---P-DL--N-D---LMT----Q---MDSV-YANL-ENF-D-LPQI----------GGF---------------------L---G--------------------------R------------SFRFM-PQRAVLDSVWMQNLVD-V----NI--P---------------SE-------------------------------------------------------------------RPVFKGLDV-MAVM--GNDTAKKL-E------------------LAD---G--YNKF----------W----D----KYPD-K---LRETTE--KV-SLM-
SDRD-WMKNLYRGWLWTLS-----------ELK--G-D-Y--DE--GYPDF-----MKNDDWNKKELNTALGSYAELKHDTVLYGKE------V-IA---------EM-G-G---G---------G--------Y-------E--EL-P------K--SYVEPNVKLYEKLSWLIEF--TTENLKLKNLL--------------T-D-----------I-------DIENLE-YFKNLCDL---LKNVSIKELN-NE--MLTEEE-YLELY--Y-IGG-AM-EA--ISL-------R-F-V--N-------DYSTY----W-------SL-----I--D----E--N--------DRNMT-----------IVSDLMK--V-VA------------N-T-A----DVPEGE-YLHAAVGPAYEIYVI-YP--V-G---DELHMGRGGVFSYREFL--NE--T-RLNNEEYREI--------------I--------------------------------------------KD-D-L-E--Y------------G--TP---D-WFTDMVQE
EFB75991.1 NDEARAKL---LENG-FLVV-------------------------------S----------------SP-------------------------I-D-E---FYPRYES--------NRY---L-Y-TPNFVTVDASLHTYHLYFLYLQRQVEEQHLLPLLQELTSAMLAQS-RAQAETLA----------G-----T------DWE---------NAAQRNVAYF-----SV-ATALL-D--P------------------------------------------------------------------------------------------------E----A--D-Q----S--A--------------FPQEAIQ--ELALINDAA-G-I-APSP-------------V---M---N-R---G---------------EENG--S--------PQ----EDYSQYIPRSY--------------YTESEELTRYFKTMMWYGR--MAFLQ----SD-----------------------------------------------------------A------------------D----------KTRSAVLVNL-AL---R----ESG---A-M-----D--------------------------NWQRIYDVTCFFAGASDDANAQDYLPL-IDAA-FG------------AD---A-DL--S-A-L-ASD----G-AAFETF-TESL-RTQ-Q-PASI----------NSM------P---IY---------E-------W-------D----DRDE--S-T-A------------GYRFM-GQRYTLDADILQNLVY------RD--V----EES--------SD-----------GR--------------------------------------Q---------------RLLPDALDV-PAAL--GSDTALDL-L------------------HEQ------GDTD----------Y----P----NYDS-Q---MEDIRT--RM-AAA-
EDSV-WNASLYAAWLNTLR-----------PLT--E-A-R--GE--GWPQY-----MQTNVWRAKSLTSFLGSWTELKHDTALYSKQ------V-YA---------EMGG-G---G-GIE--E--A--------D-------------D------R--GWVETEPVVFGRLAALSQA--TADGLESLGLL--------------D-D-----------A-------SRDNLN-KLYELNYQ---LMVIAEKELR-NE--LPSDEE-FELIR--S-FGG-QL-EH--FWL-------E-T-V--A----------------T----VD-QS-F---V--T----P--Q--------EHPAA-----------LVADIAT--D-PN------------G--------S------VLQTAT-DVGTIYVI-VS--V-D---GSPRIAVGTVYTFYQFTQPLD--Q-RMTDQDWWVA--------------T----------------------------GR--A-----------PD-E-E----G-NFHW---EDR-P--AP-A-A-WTDSFSVS
EJG06670.1 DRNATALL---EQNG-FVAI----------ENP------------F---N-P----------------RE---------------------------T-D---MVRPYTV------L-KER---G---IPVFVTADSVLHLYHIQFDETMRTIEEEQFYDDLWTLDAALFNAS-VETMAAAD----------G------------QAL---------EAARRNAAYF-----AV-ALALL-A--P--SA-------------------D-------------------------------------------GENTGFT------------PDDAARY-----------L-P----P--S--------------SLPSAAVD-ELALIRGRA-G-V-AESP-------------I---F---------T---------------------Y---------A----EDYSQYLPRGH--------------YTRSMRLKNYFLAMMWHGR--MTFLLTGGDEG------------------S-------------IVS------------------------A--E---------------E---AAV----QTAAAAQIAA-AL--------------D-A-----D---P----------SLM-----A---RWNRIYEVTAFYAGYSDDLGPRHYIEA-MKKA-PG------------GV---N-R-----T---L-T----A-DETALL-QAEL-RTR-P-PPAI-YSGTG----YRA------V---GN---------E-K-E--GQ-------K--A-LDAT------I------------GFRFM-GQRFVPDSYVFSGLVS------PY--T----GAF-----T---------------GT----------------------GA-------PFTLVQ--------------GE-RAIPTGLDL-MSLL--GSERAAAL-L------------------DAG------GDSR----------Y----L----HYDE-V---YGRLEG--EF-AAV-
NESG-WNRNLYWGWLYTLR-----------PLL--A-T-F--GD--GYPAF-----MQTPAWQEKELTTALASWTELRHDTILYAKQ------S-YT---F-----GR-A-I-S-V------K--P------E-E--Q----A--VP-----------GYVEPVPEFYTRLHALTAM--TREGLASLEAL--------------D-P-----------V-------SERRLQ-TLDVALDR---LAAISVQELE-GS--PLTAAD-HAFIR--G-VGS-LL-DG--TLT---------------------------------------GV--------D----D--R--------AKTTA-----------IVADVHT--D-PY----------H-D-----L---------VLEEGVGYTGLVVAA-CP--A-P-D-GSVTLAAGPVFSYYEFTVPLS--G-RLTDEVWQGR--------------L--------------------------------------------RQ-D-P----P------------A--RP---W-WTASQS--
KGF06721.1 NERLKNSL---KENG-FGVV-------------------------------Y----------------GI-------------------------F-E-Q---PFAIYDQ--------NQY-T-Y---SNSFITTDSAMHLFHVIYLGMMEELETGTLRDKLTNLSIRMYENS-LKNYNEGS----------E-----E------T-K---------PYALKNATLF-----YT-GLKIL-N--D--GA--------------------------------------------------------------------------------------------G----I--D-A----P--A--------------EVKELASK-ELQNIEGEA-A---QVSN-------------I---T----------------------------G--K---------E----VDYSQFKPRGN--------------YTKSEELKTYFKANMLYSQ--NKFVV----ID-----------------------------------------------------------K--T----GA----VDK--E----------SLKAAIVMTD-GV---L------------K-----D---K----------KSY-----D---LWLQIYNPISFLVENSEDLTPIALYEM-LSKH--A------------SS---F-DL--D-E---MLK----D-EVIEGV-SKEI-QAM-E-GPSI----------KPQ---------------------D---G--------------------------V------------TFGFL-PQRAVIDNVWLQNLLE-N----TP--T---------------SR-------------------------------------------------------------------RPLASGLDL-MAVM--GNETAERQ-V------------------TSD---E--KNLL----------W----P----DFLD-K---FEETKA---A-ASN-
MGDK-EKSNIYRAWLWMLR-----------ANN--Q-D-Y--KD--GYPFF-----MQSDLWKIKDLNSSLASWAQLKHDTILYAKQ------F-GA---------EM-G-G---F---------D--------E-------R--KT--------Y--NYVEPNIDLYNRLIWITDF--TLANSDKYNLL--------------D-E-----------S-------RKEVLK-SYKDMLQF---FIEVSKKELN-DE--NITDEE-NERMA--T-IAG-EM-EN--IFI-------A-F-D--K-------AP-EE----E-F-----NV--------P----A--S--------ERNMT-----------NVADIQD--V-GE------------N-S-V----GIPSGH-KLEVGSGRFSEIYTI-YR--F-N---GEYKIGRGAVMNYYEFL--SP--T-RLTDEEMSER--------------I-EKTYFG----D--------------------------------IE-K-G-EE-A------------E---P---L-F-KDLF--
SCL91563.1 SDDQKSMI---EKNG-FVVL-------------------------------P----------------GK-------------------Q-------T-K---MNYLYDS--------NEY-L-G---IPNFVTSDVVLHLYHQFYEKSLFYVENEYLAKDLEQLTDRMFDKS-VIVFEQIN----------D-----N------KLK---------NIQKKNIAYF-----LV-GKMIM-A--E--NP--------------------------------------------------------------------------------------------D----I--D-V----SVDS--------------DILDLAKE-EYDLIQKAS-G-Y-EKSP-------------L---F----------------------------D--A---------D----LDYSQFTVRGH--------------YTYNSLLQKFFKTMMWYGF--TPIKL----MN-----------------------------------------------------------M--E----TE-E--FYY--E----------NTQQALLMTY-TV---F----LEY-----K-----G---S----------NDV-----K---TWNNIYEPTGFYVGQSDDLNIMDLKEL-IVSV-FG------------EN---V-DI--E-D---SNN----S-SYHDKL-YEAV-KNL-R-EPEI----------KAKIT----N---AP---------V---A--------------------------K------------EFKFM-GQRYILDGYIMQELMD----------P---------------YL-------------------------------------------------------------------RPVPTGLDV-MGVL--GSKQGEDL-L------------------FNN--YQ--PQKQ----------W----P----DYQK-N---YDKLKN--EV-KSY-
KNEI-WQSNLYNGWLWAIQ-----------KEI--T-E-F--DENSGMPVF-----MTNESWRNKSLNAALSSYAELKHDTVLYGKQ------P-VA---------EM-G-G---P---------M--------E-------V--AD-Q------H---YVEPNVELYDNLLWLMEY--TVKNLEARELL--------------N-D-----------D-------FKDGAE-KNIELLKL---LRECSVKELK-NE--NLTEDE-KNKLL--W-IGG-TL-EN--ISN-------S-Y-S-------------------F-G-----AS-----A--S----D--K---ESFSIEQNDM-----------IIADVAT--L-GN------------N-K-------------YLNMGTGFFDEIYVA-VP--V-E---GKLYLTRGIVYSYYEFV--GD--K-RLTDEEWWDL--------------Q------GLKKV--------KED------------SYEYFQMEEPSK-N-L----P------------D--QP---F-WVNTFKSD
OLS31696.1 TPQMKAFL---EQYG-FVIV-------------------------------D----------------EG-------------------------Y-E-D---IYEIYN-----------E-ELE---LPKFITTDLCLHAYHVLYDLSLRILEGEQFFFDFEIMLQALRDDQ-MLLNGTVS----------D-----P------VVH---------DALKNNIAYL-----SV-MLYLL-N--S------------------------------------------------------------------------------------------------T----T--N-P--I-P--V--------------EVESLTLE-ELALIDVGE---R-APSA-------------I---F----------------------------G--Y---------D----EDYTQYTVRGH--------------YTRNEILGNYFKAMMYAGR--IGFLL----QG-----------------------------------------------------------P--M----GEPE--IGI--R----------LTRMALLLIS-SF---N----ATA-----Y-----S---E----------TVW-----D---FWDRIYEPTVFYVGASDDLTAAEYYQI-WQNQ----------------G---A-PE--G-D-A-LAS----E-STIEEF-IEEA-KTY-R-KPLI----------NSM------F---IF---------D---A--FG-------H----ENVT------Q------------GFRLM-GQRFIPDSYIFQQLVH------NK--V----GG------------------------------------------------------------------------------RLMPTALDV-LSVF--GSPRAAFY-M-------------------KD------EGLI----------Y----P----DYDD-Q---IDKLRE--EF-GNL-
TEYD-WTQNLYWSWLYTLF-----------PLL--K-P-A--SE--GYPRF-----MLSDAWTDKAMMTTLGSWAELRHDTILYAKQ------S-YT---------YE---T-----S----M--P--------E--I----------L------K--GYVEPYPEVYARLASLAGL--MKTGLESRGLI--------------S-EGPS------GHG-------LQGKLD-TLVTLMEG---LVTLSIKELE-ND--PLTEDD-IWFVN--M-VAR-YI-EE--VAS-------Y-P-S-------------------P-D---D-PW-----A--S----E--A--------DGRMA-----------IIADVHT--D-PN------------T-G------Q------VLEVGAGDPYSIYVV-VQ--D---HQGKLRLTKGATFSYYEFKHPMN--D-RLTDEGWHEM--------------L--------------------------------D-----------T--N-P----P------------D--LP---E-WIVNSLPI
WP_058260066.1 IEKTVQEI---KNSGYFKVD-------------------------------Y----------------SV-------------------------M-K-Q---PFGIYEN--------NQY-L-G---RNSFVTTDSVVHLYHIIYLGMMEEMEQNSLKQKLMALSKNCLDNA-LLDYKEAK----------G-----D------E-K---------DVLMRNAALF-----LC-AVDLL-E--A--NY--------------------------------------------------------------------------------------------D----G--E-V----P--S--------------EVRALADD-ELKNIKSEG-N---AVSN-------------I---T----------------------------G--N---------D----IDYSQFKVRGN--------------YTKNENLKKYFKVNMLYSQ--ELVRL----EN-----------------------------------------------------------S--D----RS----INL--D----------ALKQAILVSR-HM---L------------K-----D---E----------TSF-----K---LWQDIYKPISFLVENTEDITPIDLYKS-ISEA--T------------KE---N-TV--E-A---ILD----E-KVINHV-ADMI-SQK-E-GPKI----------KPD---------------------S---G--------------------------K------------VFAFL-PQRAVVDNTWLQNLVD-T----DR--M---------------SK-------------------------------------------------------------------RPVASGVDL-MALL--GNSLAERL-T------------------LTN---E--DNLK----------W----D----KFEE-K---YEETKA--MV-DAR-
TDEE-EKANIYRTWLWVLK-----------AFN--E-E-Y--GE--GYPDF-----MRSEKWKYKDLNTALASWAQLKHDTILYAKQ------Y-GA---------EM-G-G---S---------E--------P-------S--II--------K--HYVEPNVNLYRRVKYLVEK--TMDADEKYSLL--------------N-N-----------D-------QKARLK-DFDDMLDF---FIEVSIKELR-DE--TTSDED-NDRLS--V-IGG-EM-EN--IFI-------A-F-N--K-------DEVNN----E-Y-----EI--------S----A--S--------DRDTA-----------NIADIQR--I-GS------------N-T-V----GKPEGS-FLEVGSGSFSFMKAI-YR--L-D---GKYFVGTGPVMNYYEFY--SE--D-RLTNDDFKEM--------------L-SNFY-----MP--------------------------------AD-E-K-KG-K------------E-VYP---F-FEKQLYSE
KUK40960.1 APEAQKLL---AKNG-FVVIEPPS---------------------------P----------------AHA------------------------Y-S-E---FFTLYEI--------NRY---E-S-IPNFITTDAVLHNYHLFFSHLLRTLEKEKLLPVLKDLTASMLAGA-QEQYDALK----------G-----T------TWE---------NAARRNLAFF-----AV-AARLL-D--P------------------------------------------------------------------------------------------------D----A--E-I----P--G--------------PVRKEVGQ-ELFLIRQQQ-G-T-VPSP-------------V---M---N-M---GSRRFD----------PLTA--F---------K----EDYTQYIPRGH--------------YARSEELKAYFRAMMWYGR--MTFRT----RS-----------------------------------------------------------D------------------D----------ETRSAALITL-LL---D----RRD---N-F-----A--------------------------RWNCIYEPTNFFVGKSDDLNFYQYREL-LEKI-YG------------EV---P-TL--D-R-L-TGN----T-TKWVAF-VTAA-GEL-A-PPAI----------NSI------P---IF---------D-A-A--SQ-------P----DREK--E-I-K------------GFRFM-GQRFTLDAAIFQRLVY------RE--V----GEN--------SK-----------GE--------------------------------------R---------------RMLPKGLDI-PAAM--GSKEAYAI-L------------------EAA------GDTD----------Y----K----HYPE-K---MEKLRS--YI-SGL-
DPQT-WKQNLYWGWLYTLL-----------PLT--E-E-K--GE--GYPSF-----MLNEAWARKELNTYLGSWTELKHDTILYAKQ------V-YA---------EM-G-G---G-AEP-----T--------D-------------D------R--GYVEPNPHVYARLAALTRL--TIDGLAARELL--------------S-A-----------R-------DQASLE-RLEQLALS---LKTIAEKELN-NT--PPTDRE-YELIR--T-FGG-QL-EH--FWL-------E-A-L--R----------------D-E--GV-DH-R---S--A----V--G--------NNPAA-----------VVTDVAT--A-PP------------D--------L------VLEEGTGYIREIYVV-VP--V-D---GKLRIARGGVYSYYEFPWPAT--R-RLTDTEWRQM--------------L--------------------------------R-----------EG-K-A----P------------E--AP---G-WTREFTVS
OHB54428.1 -TNVASLL---EQNG-FAIM----------EYD------------FRVPD-A----------------NC---------------------------D-D---IVKPYEL------I-RKM---N---IPIFVTADTLLHLYHIQFDETLKDIEERQFIQDIHILTVALLYDA-LAQYEQYA----------G------------DLK---------EAARRNVAYL-----AV-AGKLI-D--P---------------------------------------------------------------------NAY----------------------------------V----P--Q--------------LVEDIVAS-ELAKIEAHE-G-F-AESD-------------I---F---------I---------------------Y---------R----EDYSQYVPRGH--------------YTRSEELKRYFKTLMWYGR--MAFLL----KG-----AENW--GQAGG---------A------LIS------------------------T--Y---------------D---AKI----QTMQAVLLAQ-SI-D-S--A-----K-A-G-----K---Q----------SGR-----D---IWQRIYTITAFYVGLADDLTPYEYLGA-IDKI-FG------------SS---F-EH--A-D---LED----E-DNFFAL-KAEL-ALL-P-SPKI-FGGTG----NVY------V---IP----PVT--P-E-S--LD-------E--V-LDKT------K------------GMRFM-GQRFIPDSYMFQQLVF------PE--V----LEY-----T---------------GD----------------------IN----AVKPFTYGF-T-GLG--------GA-RCYPRGLDT-MSLL--GSARANTI-L------------------IEE------GDTD----------Y----V----NYRL-Q---FDKLKA--EF-DAF-
DVND-WNRNLYWGWLYSLR-----------ALI--D-E-F--GE--GYPNF-----MRTQAWEKKELNAALASWTELRHDTILYAKQ------S-YT---P-----IK-T-S-L-P---------P----------------E--VT-----------GYVEPVPEFYGRLLTLTSM--TSEGLQDLNAL--------------S-I-----------Q-------AQQRMA-NLEDILTR---LIEIADKELT-NQ--ILSEDD-YAYIR--Q-FGK-TL-EG--AVI---------------------------------------GV--------Q----E--T--------GVKTT-----------LVADVHT--H-TA----------E-G-----N---------VLEEGVGYVDLIIVA-CP--A-P-D-GSTYLAAGPVLSYYEFKHPMS--D-RLTDEAWRDL--------------L--------------------------------------------AS-P-N---KP------------P--RP---A-WLQPLVR-
WP_019131973.1 NASQTKAL---EEKG-FFIS-------------------------------P----------------TA---KGDI---DTS--------------E-Q---PFYIYDD--------NLY-K-N---IPSFITTDTVLHMYHLFYDNFLSNLEENVLFEKLTQLNQKMLEGS-IKQYEELS----------D-----N------EVK---------ELALKNIAYF-----AT-VNSII-G--Q--DL--------------------------------------------------------------------------------------------S----G-LN-I----P--E--------------EAKALSQK-ELSLIEAQA-K---EESA-------------I---L----------------------------N--A---------K----IDYSQFKPRGH--------------YTKSETLEKYFKGMMYFGQ--AGF-F----EQ-----------------------------------------------------------I--D----GV----ARD--D----------LMAMALLMTD-TI---F------------R-----S---E----------EAY-----D---LWADIYDPMSFLVDGADDLGPKDFAKL-LYGI-YG------------KE---P-DL--N-S---LLE----K-DSLASL-HKNL-QKM-P-KPKI----------ADF---------------------L---G--------------------------Y------------SFRFM-PQRQVVDSVLMQNLVD-LVGEKNP--Y---------------SK-------------------------------------------------------------------KPIYTGLEL-AAVM--GSDLAEDI-E------------------FNR---P--EEKFFN------NSW----K----EYPK-V---YEETKK--EF-EEL-
DQES-WQKNLYRGWLWTLS-----------ALT--K-D-F--EE--GYPSF-----MQSEAWKTKDLNTMLGSWAELKHDTILYGKD------V-SA---------QL-G-D---G---------G--------M-------E--DI-P------K--SYVEPNVEVYEKLSWLIDF--TSQNLKSRDML--------------D-P-----------I-------QEENLL-SFKEICDQ---FAAISIKELN-NE--ELTEDE-YMDLF--W-IGG-TI-EY--LST-------V-F-V--D-------SKLTS----W-------EY-----L--N----E--D--------DQKIE-----------IIADLMG--V-VD------------N-D-C----DLPANS-FFHVGIGPVYEIYVA-YP--I-N---GKLYLGRGAVFSYRELL--DG--Q-RLTDNEFREK--------------L--------------------------------------------QA-N-P-E--L------------G--IP---K-WMDGLLED
WP_067052448.1 GPGAEALL---AAHG-FVVV----------ENP------------L---G-P----------------GG---------------------------A-D---MVRPYAA------L-KEE---G---VPVFVSTDSLLHLYHIQFDETMRAVEEERLYDDLYVLDSALLNIS-METYEQSS----------G------------EAK---------EAARRNAVYF-----GV-ATSLL-A--P--EA-------------------Q--QV---------------------------------------GAGTGFE------------AGDVQRY---G----V--A-V----P--E--------------EIRPDVEA-ELLLIRGHA-G-T-DASP-------------L---F---------R---------------------Y---------E----EDYSQYLPRGH--------------YTRSERLENYFLAMMWHGR--MAFLL----NG------------------T-------------LVT------------------------P--E---------------D---ARV----QTIGAAQVST-AL--------------A-D-----D---P----------ALM-----E---RWDRIYEVTAFYTGYADDLGPRDYLAA-MSAL-FG------------GP---K-T-----D---L-S----Q-DQVAAL-QREL-GTY-R-APAI-YGGTA----DCI------A---FT---------P-E-E--AR-------T--C-LNAT------Q------------GFRFM-GQRFLLDSYIFSELVY------PY--T----GDF-----T---------------ST----------------------GT-------PFTLHD--------------GE-RSIPTALDV-MALL--GSERADAI-L------------------DEN------GDSR----------Y----E----HYDA-I---AGRLAG--EL-PQ--
NESA-WNRNLAIGWLYTLQ-----------PLL--A-G-F--GE--GYPTF-----MQTTAWQEKELATSLASWTELRHDTILYAKQ------S-YT---M-----GK-G-M-A-Y------R--P------P-E--Q----E--VA-----------GYVEPVPALYHRLLTLTAM--TREGLDDLGAL--------------D-E-----------T-------SGSRLR-SLEDVLAR---LEAISVKELE-GE--ALTPDD-EAFIR--G-VAA-SL-DQ--LVA---------------------------------------GV--------D----E--D--------GMTTA-----------VVADVHT--D-PG----------N-N-----I---------VLEEGVGYVDLIVVA-CP--D-P-D-GRPFLAAGPVFSYYEFTVPLS--G-RLTDEAWQEM--------------L--------------------------------------------ET-D-P----P------------A--RP---G-WTAGYAA-
OFW61935.1 SEAQKQVL---ARQS-FVAA---AQS-------------------------P----------------EN-------------------------G-PWK---FWQVYET--------ARY-Q-G---LPVLVTTDSLLNAYHGLFDTLLQRMEEAALYNQAIVMTDALYASA-SDQWNTAT----------D-----P------TIK---------EEARLNMAYF-----SV-AGSLL-K--G------------------------------------------------------------------------------------------------A----I--T-A----P--D--------------VVGAEVDA-ELALIEAAD-G-P-HESP-------------I---L----------------------------G--Y---------T----EDYSQYKPRGH--------------YTRSETLKRYFKALMWYGH--TAFFI----NP-----------------------------------------------------------R----------S--PDI--T----------EEEAVSLTRR-AV---L----VSS---S-L-----V---G----------PAK-----E---AWTAIYEPTSFLVGRADDLTVDDMEKV-LTKV-FG------------TA---QPEP--D-A---LAD----A-GKIAVV-REEL-NKL-P-APKI----------LTA------A---AP---------TPG-T--EG-------R----EENE------R------------SFRVM-GQRFIPDSYAFQQLVW------GY--V----GEE---------------------TN--------------------------------------K---------------REFPMGLDA-MTVL--GSDQAYKIEK------------------QDF------GQDK----------Y----K----NWES-Q---IKKVNG--EF-TAR-
DADV-WPVNLYTGWLESLQ-----------HVM--A-F-P--AE--GAPDF-----MKSQAWARKSLNTALGSWTELRHDTILYAKQ------S-VA---------AE-G-D-----GGE--E--P--------E-------------S------A--GYVEPYPAVYAKIAELAGT--LRKSMSDYGLA--------------D-S-----------E-------AQNKLD-TMVELAEN---LAAIAQKELA-GE--ELTTID-LNVIT--S-YGT-TL-EW--LEQ-------FDD-S--S----------------D-T--GL-TL-----S--P-------S--------AEKSP-----------LVADVHS--S-FI------------S---D----Q------ALEEGTGYPLVLYVA-F-----ELN-GKLQVLCGASYAYYEFKVPLA--Q-RMTDEEWITV--------------L--------------------------------D-----------SG-Q-A----P------------P--RP---A-WTDEWIVG
OGG31537.1 KGLAEQKL---SQQG-FAAI-------------------------------P----------------SN-------------------------F-D-Q---IYELYDD--------NKD-K-N---RPNFVTSDSVLHTYHVLYDYTLRNLEINKFIPALRNLNKTILDTA-QSQYASIS----------D-----P------KVK---------TAAKKNIAYL-----AV-AAKLL-D--P------------------------------------------------------------------------------------------------A----I--T-V----P--D--------------EVIELTEA-ELTLIEKHE-G-F-EESP-------------I---F----------------------------G--Y---------Q----EDYSQYVPRGH--------------YTRNEDFKKYFKTMMWYGR--MMFRI----EP-----------------------------------------------------------P-------DDKE--KGR--E----------ETKQAILIAL-AI---N----QSK---A-D-----G---E----------EAL-----K---VWDRIYQPTVFFVGKSDDLNVYDYLNI-TKNV-FG------------EI---L-TI--D-D---LGN----E-TKIDQF-ISQV-KAL-P-GPKI----------SSS------F---VL---------E---T--ED-------P----AKVT------K------------AFRLM-GQRFIPDSYIFQQLVF------SQ--IQDYTGSG---------------------TI--------------------------------------PFSAETIETAEGTRTVRVFPRGLDV-AAVL--GSDRAKEI-L------------------DKQ------QDSS----------F----E----KYEE-Q---FGKLKN--EF-AVL-
PYEQ-WTENLYWNWLYSLL-----------PAL--T-V-K--GS--GYPIF-----MQQSSWSDKDINTFLGSWSELRHDTILYAKQ------S-YTSIGVTCVGCGP---T-----K----P--K--------I--E----------D------R--GYVEPNAEVYARLASLTKY--MRAGLESRGLL--------------A-G-----------E-------YKDKLS-EMEQLLLE---LKKISEKELT-NI--DLEQAD-YDLIK--N-IGK-RL-EN--LVT-------F-S-A-------------------E-E--TS-KI-----T--S----E--T--------DTKME-----------VVADVHT--D-GN------------T-K------Q------VLEEGVGKPMNLLVV-VK--E---G-GDLYIASGAIFSYYEFKHPMA--D-RLTDEKWQGM--------------------------------------------------------------T-K----P------------G--FP---E-FTSSFTIQ
WP_081689714.1 KGKQLKAL---EENG-FVVG-------------------------------G----------------NG------------------------YS-D-Q---PFQIYEV--------NEY-T-Y---VPSFVTTDSVLHLYHIFYDSLLREVETKQFLPNFEKLIPILLEKS-IADYENAD----------D-----E------SVK---------NSALKNIAYF-----KV-AGELI-N--L--KT--------------------------------------------------------------------------------------------D----I--E-I----P--Q--------------AAEKIAKE-EMKLIKEGS-I---SDSN-------------L---V----------------------------N--A---------K----VDYSQFKVRGH--------------YTRTKELEKYFKVIMLFSQ--EAF-F----ID-----------------------------------------------------------N--D----GI----IDK--D----------NLVQAMLITK-NL---F------------E-----N---K----------ENY-----K---LWEDVNSSLNFLVEKSDDLDVLTFAKT-MYSN-YG------------KD---I-SL--E-K---IKN----E-KILEDF-YNDL-SKL-S-NPAI----------QGY---------------------K---G--------------------------K------------SFRFM-PQKAVIDNVLMQNLVD-IATE-DK--P---------------SY-------------------------------------------------------------------RPIYSGVDV-MAVL--GNKTAEEL-V------------------LNN---E--NNFK----------W----D----KFKE-K---YEYTKE--LE-KHI-
DEKS-WMSNLYRGLLWTLK-----------GFN--Q-D-F--AE--GYPKF-----MQSKAWKLKDLNTALASWAELKHDTVLYGKQ------V-GA---------EM-G-G---G---------D--------D-------F--EF-P------V--NYVEPNVKIYERLLWLMDF--AGQNLKHRNML--------------S-E-----------A-------TEKNLN-NFKDMVQF---LLDCSVKELR-EE--TLTKEE-NERIF--Y-IGG-EM-EN--IFV-------K-F-I--D-------EKAAY----Y-Y-----EI-----E--T----E--A--------DKDMA-----------CIADIMK--V-AK------------N-S-V----GIPEGK-YLEVGSGHASLIYVI-YK--V-N---GKLYLGEGAVMSYYEFL--SD--D-RLTDEQFQEK--------------L-NSFE---------------------------------------KE-D-Y----P------------E--RP---D-WISGFVKE
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ERJ83268.1 GSHEAQLL---ETQY-FFIK-------------------------------Q----------------PS-------------------------E-H-SNRYLFHTYDT--------NMY-S-N---RPSFVTTDVALHTFHLFYDNFVRKTEEAQFLPQLEKFTVGMLKAL-ESKRGEIN----------D-----E------EVK---------DLLEHSIAYF-----SV-AAHVL-G--I--KN--------------------------------------------------------------------------------------------P----V--K-V----D--E--------------TYMDRVQK-EIQNIEEGI-F-F-GESG-------------I---V----------------------------H--N---------E----VDFSQFKPRGH--------------YTKNENLQRYFREMMYYGL--LPLR-----YD-----------------------------------------------------------T--E----GG----IDR--E----------MTLMALVMTK-TV---F------------A-----D---S----------DLF-----G---LWEDIYEPTAFLVGDSDDLGFEDYGRL-YFNI-YG------------KD---S-PW--D-D---LND----K-EKFDQF-VEAA-NQL-K-SPGI----------TPKVTEV--D---VA---------K---G--------------------------R------------NFRVM-GQRYILDSEIIQKIAE----------P---------------LK-------------------------------------------------------------------YWYISGLDL-FAAL--GSKEAEKY-Q------------------KEM--IT--PET----------------P----EYET-Y---LKRGKD--VA-QTV-
TEKD-WMKNIYYGWLWTLQ-----------GLT--K-G-Y--GE--GWPSF-----MQKEAWAWKDLNTALCSWAELRHDTILYAKQ------S-MA---------EM-G-G---M---------M--------KD------E--EI-P------A--GYVEPNIELYAKLLRLTKY--TRLNLENRGLL--------------D-E-----------K-------LKTSVE-DMEKFMET---LLAISVKELQ-EE--PLSKEE-NEFIR--T-IGG-LL-EK--FQI-------D-F-S--E----------KE-DG-T-Y-----RL-----M--S----E--E--------NSTMA-----------LISDYHT--V-AP------------N-S-E----G--PGG-VIEAAVGLPHEIYVV-VP--I-N---GKLYLTIGSVMRYYEFL--SQ--E-RLTDEQWIQM--------------L--------------------------------------------KT-S-E-A--P------------K--GL---D-WQKSIFVS
WP_048141591.1 TNESRNLL---YKNG-FVVL-----AGEDSENQ------------L---I-T----------------GK---------------------------T-L---VNETYRD------L-KIA---D---VPIFITSDSLLHLYHIQFDETLKRVESEEFYSELWKLDKALLEAS-IYDYNSAS----------G------------GKK---------EAARRNVAYF-----TV-ALSLL-Q--P--EE-------------------N--QI---------------------------------------------------------------KS---Q----F--K-V----P--E--------------FVKDDVEA-ELALIEAHK-G-F-EASP-------------I---F---------K---------------------Y---------N----EDYSQYVPRGH--------------YTNSEILEKYFKTMMWHGR--ISMFL----QS------------------D-------------MIT----------EEESTAEELAAEYQE--N---------------E---ERI----QTMQAFLISD-NF--------------D-R-----D---K----------NIR-----E---SWDRIYYVTAFYVGFSDDLGPYEYATA-LDTV-FG------------ND---R-SG--V-S---F-D----N-ESLAEL-ITEL-DKY-E-SPKI-YGGTG----KLI------P---AG---------P-E-T--EN-------E--T-FEAA------K------------GFRFM-GQRYIPDSYILQKLNP------P---------------------------------------------------------------------------------------------ALNI-MSLL--GSERAREH-L------------------KNM------GVSE----------N----E----AYKN-R---YRSLEK--EF-GAF-
DEED-WNKNLYWAQLYALK-----------PLL--V-S-Y--PE--GYPTF-----MQNKAWEDKQLNAALASWTELRHDTILYAKQ------E-YF---T-----GP-----P-P---------P------K-E--K----R--VQ-----------GYVEPVPEFYARMLALTKM--AHSGLAEMEVL--------------D-E-----------Q-------SDEDFT-TLENTLEI---LLKISIKELE-NK--ELTDAE-YKFIR--N-FGQ-NI-AP--MLE---------------------------------------NV--------D----I--K--------SQMST-----------LVADVYT--S-P-------------A-----G---------VLEEGTGKLDLIVVA-YK--Q-P-D-GRIVLGAGPVMSYYEFWQPPG--K-RLTDEEWRYM--------------V--------------------------------------------AN-N-P----P------------E--RP---E-WVDSFRG-
ABI68677.1 SDNVQAAL---VKNG-FVVL-------------------------------P----------------AM-------------------------G-H-E---FFMTYEL--------NRY---D-N-VPNLITTDAVVHNYHLFYSHLLQNVEQQVLIPELKKLNANLMQRA-ETDYKDFK----------G-----T------DWE---------NAARRNLAFF-----TV-GSRLL-N--P------------------------------------------------------------------------------------------------D----T--R-I----P--A--------------AVKAEVEQ-EISLIKKHD-S-T-ELSP-------------V---M---A-M---G-TKPD----------LIEG--L---------K----EDYTQYIPRGH--------------YAKTDDLKQYFQSMMWYGR--ITFRL----KD-----------------------------------------------------------A------------------D----------ETRSAILMTL-AL---Q----NGI---G-A-----R--------------------------EWEKIYSTTNFMVGKSDDIGYHQYAEL-LEQA-YG------------KN---L-TP--K-K-I-AVD----S-QGFDKF-RQLA-RDL-E-PPVI----------NSI------P---IF---------D-A-T--IQ-------P----DRDK--E-V-L------------GFRFM-GQRYTLDAEIFQHLIY------RE--V----TEN--------PA-----------GE--------------------------------------R---------------RMLPSGLDV-PAAM--GSSTAETI-L------------------NKQ------GAFE----------F----N----KYST-N---MAKMQK--YI-AGL-
NDE--WHQNLYWSWLYTLL-----------PLT--A-D-K--PD--GYPSF-----MLNKAWNHKELATFLGSWAELKHDTILYTKQ------N-YA---------EM-G-G---G-GME--E--I--------D-------------D------R--GYVEPNPHLYARLASLTAM--TRDGLKMRGLI--------------D-Q-----------K-------DSQNMD-QLYELVLQ---LKVISEKELA-NK--ALTEEE-YELIR--T-FGG-QL-EH--FWY-------E-V-Y--R----------------G-D--GL-ES-R---S--Q----I--S--------DFPAM-----------LIADVAT--N-PP------------A--------E------VLEVGTGYVDNIYAV-VP--V-A---GTLRIAKGGVYSYYEFPWNAA--D-RLTDQKWQEM--------------I--------------------------------Y-----------ND-K-A----P------------A--LP---E-WTANYRIK
EFM25777.1 NDEQTKAL---VENK-FFVD-------------------------------G----------------SR------------------------AY-E-Q---PFEVYEG--------NEY-G-F---LPNFVTADSLLHLFHISYDGLLRELEVKEFMPRLIEVSRTMATKS-LEDYNNSK----------D-----P------EVK---------ELAMKNTAYF-----VL-AEKLF-G--E--EY--------------------------------------------------------------------------------------------S----G--E-L----P--Q--------------EVKDLVDK-EYKNIEVMS-K---ADSN-------------L---V----------------------------A--K---------A----VDYSQFKPRGH--------------YTRSEELKKYFRGAMLFSQ--EAMIF----YD-----------------------------------------------------------D--E----GK----PID--E----------NIIQGLMMAK-NL---I------------N-----D---E----------ESF-----K---KWEDVNDSVNFLVENSEDVDPYLMGQV-YFNH-FD------------KD---T-DV--D-K---LAD----E-KNLEKV-HKTL-DQL-P-KPKI----------QYY---------------------E---D--------------------------T------------SFRFM-PQRAVLDNVWAQNLLD----T-NR--P---------------SK-------------------------------------------------------------------RPLYSGLDI-MGVM--GNKVAEEM-V------------------LSN---E--QNKK----------W----D----EFEN-R---YQETKE--MA-
KVLDDETE-GRKNIYRSWLWMLK-----------SYE--E-E-I--PG--SIPEF-----MKSKAWTFKDLNSQLGSWAQLKHDTILYGKQ------A-GA---------EMGG-G---G---------E--------E-------K--EM-P------K--SYVEPRVHLYDRMIWAMNY--MRENLKSRELL--------------S-E-----------S-------NEKNMN-NFIDMVEF---LRKVSISELK-NE--TVDAKD-QERLF--Y-IGG-EM-EN--IFI-------K-F-V--D-------EKAKY----F-A-----EI-----E--E----Q--S--------DRNMA-----------TIADLMV--T-VE------------N-T-V----GIEPNK-YLEVGSGMAQEMFVV-YQ--I-G---DKLIMGTGPVYAYYEFL--SD--E-RMTDEDFQNK--------------LYDSLY---------------------------------------TP-D-A-KNPL------------K--QP---S-WTEIYIKN
EFK39730.1 PDKVKEHI---IKDG-FYVD-------------------------------N----------------SY------------------------GS-E-E---PFQTYEY--------NEY-L-S---MSNFVTTDSMVHLYHVFYDNTLRKIEEDKFLPMLKNFNSKMLEYA-IKDYTEAK----------D-----D------TVK---------EAAKKNLILFETGELII-GDNLI-K--S--DN--------------------------------------------------------------------------------------------N----L--R-V----D--E--------------EIFNLASD-EYKNIRSEK-S---LVSN-------------I---S----------------------------G--E---------D----FDYSQFKVRGH--------------YTKSENLKKYFQLNMLYSQ--NKF-Y----IK-----------------------------------------------------------D--E----NQ----LNY--G----------NIIGSLLATK-NI---L------------K-----D---E----------ELS-----K---IYLDVVGTLDFLVEESEKASPVKMAIY-YKKY-FD------------KT---S-DI--N-K---LND----K-KVLEKI-GEDL-DKD-K-L-EI----------AGF---------------------K---G--------------------------N------------YFAII-PQKAPIDNKWAQKLVD-VGGN-G---P---------------SQ-------------------------------------------------------------------KPIYKGIEI-MALI--GNQTAQKL-V------------------EED---E--DIKK----------W----D----KYPK-I---FQNLRD--EV-ENL-
PENF-YNKNLYRGYFSLMK-----------EFS--N-T-Y--GN--KSPKF-----MQNENWNKKNLSSALGLWAALKHDTILYSEV------V-SA---------EM-G-G---G---------Y--------D-------V--EI--------C--NFVEPNIKLYERLDYLLNF--TKENLTDRNLL--------------D-D-----------E-------QLKAFD-NFIDLNKF---LIECSVSELE-NS--TLSKEA-NDRLT--S-IGG-EM-EN--IFI-------S-F-V--D-------PNAKA----F-W-----EL-----E--D----S--S--------QRDMA-----------VVADIMQ--V-PA------------N-T-W----GLKEGD-FQEVGLGYSNDMYVV-YA--L-N---GKLYMGRGPVLTYYEFQ--SE--N-RLNDDEFRVK--------------L--------------------------------------------RN-N-E----L------------E--QE---A-FTNSYSFN
AGL03447.1 SPEAKQLL---VENG-FVVV-------------------------------P----------------NQY------------------------N-R-E---FFMLYET--------NLY---E-P-VPSFITTDSMLHNYHLFFSHLLRVIEKGKLAPELKELTAAMLTAS-QKQYAALK----------G-----S------DWE---------NAARRNIGFF-----AV-AEKLL-D--P------------------------------------------------------------------------------------------------Q----M--P-V----P--Y--------------QVEQVVEE-ELRLIENAS-G-I-QNSP-------------L---M---N-M---G-QDLK----------GTDT--L---------Q----EDYSQYIPRGH--------------YTTDEMLQSYFKAMMWYGR--MTFRI----KS-----------------------------------------------------------E------------------D----------ETKSAVLITS-AL---G----ESD---F-E-----Q--------------------------KWDKIYQPTSFFVGKADDLSYPQYREL-LDKT-YG------------TG---I-RL--K-D-L-ASG----S-DQWTAF-MEAA-AEL-E-PPVI----------NSI------P---IF---------D-E-E--LQ-------P----DREG--A-I-K------------GFRFM-GQRFTLDAAVFQRLVY------RN--V----KEN--------SQ-----------GE--------------------------------------R---------------RMLPKGLDI-PAAM--GSGEAYSI-L------------------EAE------GETD----------Y----A----GYPA-N---MNKLQQ--YI-AGL-
DKEI-WTQNLYWGWLYTLE-----------PLL--Q-E-R--GK--GYPSF-----MQSQAWTRKDLNSFLASWTELKHDTILYAKQ------I-YA---------EM-G-G---G-MAG-----V--------D-------------D------R--GYVEPNPHLYARLAALVNM--TREGLASRDLL--------------D-Q-----------T-------DRDSLD-RLEQLALS---LKTISEKELS-DI--PLTDEE-FELIR--S-YGG-QL-EH--FWL-------E-A-L--S----------------D-I--GV-DH-R---S--A----I--D--------ENPAA-----------LVADVAT--D-PG------------G--------R------VLQEATGHIFEIYAV-VP--V-D---GSLRIARGGVYSHYEFSWPLS--D-RLTDKKWHEL--------------L--------------------------------D-----------SG-Q-A----P------------P--LA---G-WTKTFIAQ
KGF11520.1 NQEQKQAL---VKNK-FFVD-------------------------------G----------------KT------------------------VT-D-Q---PFQWYEG--------NEY-S-Y---KPNFVTADSVLHLFHISYDALLRELEVEKFSPKLQELNEIMAQES-AKDYQAAK----------D-----P------LVK---------EAALKNTAYF-----AL-AADLF-A--K--PL--------------------------------------------------------------------------------------------E----G--E-I----P--Q--------------EAKDLAQE-ELEKIQGES-K---GQSS-------------L---V----------------------------N--K---------T----VDYSQFKPRGH--------------YTRSQELTNYFRGSMLYSQ--LAMTF----YN-----------------------------------------------------------D--K----GE----ALL--D----------NAIQALLMAK-NL---C------------K-----E---E----------SSF-----H---VWEDVNDPLNFLVENAEDLDPYGLGQI-YYRH-FK------------KE---M-PV--D-K---LSQ----K-ENLDKV-YGDL-EKI-P-KPKI----------QYY---------------------E---G--------------------------L------------SFRFL-PQRAVLDNVLGQMLVD----T-QK--P---------------SR-------------------------------------------------------------------RPLYSGVDI-MGLL--GNPLADEL-V------------------QAN---E--ENKE----------W----P----DFSK-N---YKQAKS--VA-
QVLEDEKE-GRKNVYRSWLWMLK-----------GYQ--E-P-V--EE--KFPEF-----MKSKAWEAKDLNSALGSWAQLKHDTILYGKQ------V-GA---------EMGG-G---G---------E--------E-------K--PI-P------K--SYVEPRVPVYDRLLWTLNY--MTENLKNRDLL--------------S-Q-----------A-------NEKNLA-NFSDLIRF---LRDTSILELE-GK--SPDAKA-QERLF--Y-IGG-EM-EN--IFV-------K-F-Y--D-------EKAEN----F-F-----DI-----E--E----Q--A--------DRNMA-----------TVADLMV--S-VD------------N-T-L----GIKPGQ-YLEVGSGMTQVAYVV-YP--L-D---GQLILGTGPVYSYYEFL--AP--Q-RMTDEDFQNQ--------------LMQGLY---------------------------------------NE-N-STQEAI------------K--QP---A-WTDEYKAD
OLS24079.1 PSNYYSYL---EEHG-FVLV-------------------------------E----------------SD-------------------------S-K-Q---IYTFYS-----------D-T-D---TPKYITTDIALHAFHVLFDLSLRILETNHFYYNFESLLYLLRTDQ-RSLLNTLS----------E-----S------SFQ---------DALLKNIAYL-----SV-MLHLI-D--P------------------------------------------------------------------------------------------------G----S--Y-P--I-P--Y--------------EVQALTQA-EIDNINSQT---F-GFSS-------------I---F----------------------------G--Y---------K----EDYSQYIVRGH--------------YTRTDLLEKYFQSMMYAGR--MSFLL----QG-----------------------------------------------------------L--E----GEVD--IGI--D----------QTRMALLLLS-SF---N----STT-----N-----N---E----------SGW-----D---LWNKIYNPTVFYVGTSDDLTPKEYHTL-WSDL----------------D---I-TL--E-D---LSD----D-IIVLDF-ITKA-KSF-R-KPKI----------NSM------I---IS---------D---Q--YE-------A----ENVT------Q------------GFRLM-GQRFIPDSYIFQQLVH------TK--V----KD------------------------------------------------------------------------------RLMPTALDV-FSVF--GSPRAEEL-L-------------------LI------ENQT----------Y----H----DYNG-Q---IQKLRE--EF-NNL-
TDQD-WTQNLYWLWVYTLF-----------PLL--K-T-D--MS--GYPGY-----MNSPSWVDKSLMTALSSWVELRHDTILYAKQ------S-YT---------QW---K-----S----V--P--------P--L----------L------K--GYVEPYPDLYSRLSSLVKM--MKSGLESRGLI--------------D-G-----------K-------LLDKMS-RLSYVYDN---LTALSIKELT-NQ--ALTEEE-YRYIN--D-IGT-AF-AR--LAS-------F-D-N-------------------T-E--YE-NI-----I--G----D--E--------DSRMA-----------VVADVHT--D-PN------------R-M------K------VLQVATGNPYIIYVI-VQ--D---NIGNLYLTKGATYSYYEFTNDIS--T-RLTDGTWHDL--------------L--------------------------------E-----------S--N-Q----I------------P--IP---G-WLSESLPL
WP_071027216.1 TDEQKQLL---LKNG-FFVL-------------------------------D----------------SY------------------------GA-E-Q---PFQIYEF--------NEY-F-S---NSSFVTTDSMVHLYHVFYDNMLRQVEEDKFLPLLEEFNGLMLEKS-LDDYKNTE----------D-----E------EIK---------EAAKANVILFATGEFVI-GDNLI-K--S--DK--------------------------------------------------------------------------------------------S----L--G-I----D--E--------------EIFKLASD-EFKKIRGQS-S---DISN-------------I---T----------------------------G--T---------D----LDYSQFIPRGH--------------YTKSDNLKKYFALNMLYSQ--NKF-N----FF-----------------------------------------------------------N--G----SK----NLK--S----------HLLSSLLITR-NL---V------------N-----D---D----------KTK-----D---IYLKVVGTLDFLVEKSEKTDAIDLARL-YYKN-FN------------FS---D-DI--N-S---LND----G-KKLNNI-FEEL-KKV-P-I-KI----------NPG---------------------L---G--------------------------N------------YFAVI-PQKAPIDNTWAQKLVD-TAEA-GK--A---------------SN-------------------------------------------------------------------KPKYSGLEI-MALL--GSSISENI-I------------------KND---E--NIQK----------W----D----EYPK-R---YEEVKS--EV-ENL-
DKDF-WNKNLYRGYFSLMR-----------EYN--N-S-Y--GE--GYPKF-----MTNDEWKKKDINSALGLWAALKHDTILYSEA------V-VA---------EM-G-G---G---------E--------E-------V--EV--------G--NFVEPNIRLYERLDYLLRF--TLENLKARDLL--------------S-A-----------D-------QIKGFD-NFISLNKF---LMDCSHKELE-SG--SLSKED-NDRLS--Y-IGG-EM-EN--IFI-------S-F-V--N-------PKAQG----F-W-----EL-----G--D----K--S--------DRDMA-----------VVADLMK--I-PE------------N-S-W----NLPAGH-YEEVGLGYCKEMYVA-YT--I-N---GKVFIGIGPVLSYYEFV--SE--K-RLNDEEFRGL--------------L--------------------------------------------ME-N-K----I------------D--EL---E-FTKSYKAK
KJS64323.1 SEAARSLL---IKNC-FVVV-------------------------------P----------------GE-------------------------H-R-E---FFMLYET--------NSY---E-P-VPSFITTDSMLHNYHLFFSHLLRVVETEKLAPGLRELNTAMLSEA-QKQYDGLK----------G-----T------GWE---------NAAKRNVGFF-----SV-GASIL-E--P------------------------------------------------------------------------------------------------G----A--A-V----P--Q--------------TVEGEVKK-ELDLIEKHQ-G-V-AISP-------------V---M---N-T---G-GSLD----------DLNA--L---------K----EDYSQYIPRGH--------------YERTEQLKAYFKAMMWYGR--QTFRL----KN-----------------------------------------------------------E------------------D----------EIKSAVLITI-AL---E----RDQ---N-R-----Q--------------------------GWEKIYDPTAFFAGKSDDITFIQFKDL-LDKI-YG------------SG---A-DL--Q-T-V-LTD----S-QKWATF-LEEA-GKL-D-PPAI----------NSM------P---VF---------D-Q-N--IQ-------P----DRER--E-I-K------------GFRFM-GQRFTIDASIFQRLVY------RE--V----EEN--------SQ-----------GQ--------------------------------------R---------------RMLPRGLDI-PAAM--GSKEAYAI-L------------------KSM------GETD----------Y----R----DYPE-N---MAKMRG--YI-KSL-
GKET-WTQNLYWGWMYSLL-----------PLT--V-E-K--PE--GYPSF-----MRSPAWDRKDLNTFLGSWTELKHDTVLYAKQ------V-YA---------EC-G-G---G-GD------V--------D-------------D------R--GYVEPSPVVYARLASLTGM--TREGLKARDLL--------------N-P-----------R-------DEESLC-RMEKLALY---LKTISEKELN-NI--PLSDEE-YQLIR--S-YGG-SL-EH--FWL-------E-A-L--R----------------D-E--GI-DH-R---S--A----A--F--------DRPAA-----------LVTDVAT--DIGG------------G--------R------VLQEATGKIYEIYAV-VP--V-D---GKLRIAKGGVYSYYEFPGPLA--D-RLTDTKWHSM--------------L--------------------------------D-----------NG-E-L----P------------D--LP---E-WTRAFMAQ
KPU43725.1 -IIDKYML---SKNQ-FLIK-------------------------------K----------------PE------------------IVY------E-Q-P-FNIYEDN------M-K---K-G---IPNFITTDSILHAYNLMCDYVIRTMERERLIDELKLLTEGMFGKS-IEIYYGTK----------D-----A------NVK---------KAALSNIAYF-----GI-AMRLL-E--L--NL--------------------------------------------------------------------------------------------P-GG------I----P--L--------------EASRIIDN-DVKKIKARW-P-N-GASE-------------I---F-----P-------------------------Y---------E----LDYGIYITDGH--------------YSREAEFKNYFLTMMWYGSTPIIFDT----YD-------------------------------------------S---------------D------------------S---DTF--I-KNDEQIAMAV-IM---T----SAI---L-G-----D---E----------KLR-----T---LWEDIYKVSTVYFDKSEDMTIYDLSDV-IKSV-YG------------KN---I-DF--D-K---VWN----D-KLFKKV-YELS-RQK-V-GLNK----------GKT------L--------------P-D-K--IN-------D----INDE------T------IKYT--QFRLM-GQIYALDKDIFDKVSV------TG--L---------------------------------------------------------------------------------------PQGLYL-PAVY--GSDRAYEI-L------------------RGN------I-ND----------Y----K----NDEE-NEDIIDKLRI--VLNADS-
QEEP-IKYSLKNSLFWVLK-----------GSI--N-S-V--QQ--GYPGF-----MLNDGWNVKKHITYLGGVADSKHSSYISLKQ--N---K-GQ---------AV-G-Q-------------L--------P--L----S--DT-DISDAVIP--GYVEPEIDIYSRLEYMAKY--IKAVFS-----------------V-N-E----FKVP---E-------VYRAVD-SFISLTSF---LKTISEKELL-GK--PLTKDE-ETRLK--N-YGR-EL-RN--LTI---------C-M--I-----E------------E--SG-SV--------K----Y-----------WESIP--ETERNMA--AVSDAYI--H-EN------------Q---------------VLHAAIGSPDYLFVV-IP--Y-N---EELYLARGSTYSYYEFIEPQS--K-KLQDDVWQDW--------------V--------------------------------------------ED-N-M----E------------P--QQ---QQWIRNIRQN
AFC99749.1 DDAGKKAL---AEKF-FYLV-------------------------------P----------------SS-------------------------D-A-Q---IYDVYKG--------LSK-E-G---LPAFVTTDSVLHAYHILFDYILRMLEVQRFSPDIVSLSRLMLDES-MAQMESAA----------E-----P-------VK---------TAALKNAAFF-----AV-ALTLL-G--E------------------------------------------------------------------------------------------------T----P--D-V----P--S--------------SVKGMVQG-ELALINAHE-G-F-AKSP-------------I---F----------------------------G--Y---------K----EDYSQYVPRGH--------------YTRNEALKKYFMAMMWYGR--MMFRL----IF-----------------------------------------------------------K-------DDPA--VAK--E----------QTRMAILITL-AL---K----------------------G----------KAF-----D---LWKGIYEPTVFFVGESDDLSAFDYSQL-LLEV-YG------------SD---A-SL--D-D---LAD----D-TKLQAF-IDKA-IKL-K-EPKI----------VST------L---LS---------Q---EYAES-------G----YDTI------K------------GFRFM-GQRFIPDSYMFQELVY------AK--V----GTQ---------------------AD--------------------------------------P---------------RLFPMGLDV-MAVL--GSKRAYEI-LD-----------------KVY------NETH----------Y----L----NYEK-Q---MDSLKR--QF-AAL-
KAED-WTQNLYWCWLYCLM-----------ALL--N-E-K--GD--GYPSF-----MKSQAWTDKELNTSLGSWTELRHDTILYAKQ------S-YT---MRT---SA---A-----I----P--T--------E--L----------A------K--GYVEPNPELYGRLASLTTM--TIEGLRSRSLL--------------L-E-----------A-------FSGRLT-ALKDLLVS---LKSISEKELT-ST--ALSDDD-YNLIR--G-YGN-IL-EN--LTT-------F-P-P-------------------E-V--S--GV-----D--K----N--V--------DKRMA-----------IVADVHT--D-VN------------T-G------M------VLEEAVGNPYHIFVA-VP--I---E-GNLTITKGAAFSYYEFKQPMS--D-RLTDEKWQEM--------------L--------------------------------D-----------GQ-K-A----P------------E--TP---E-WTKSFKA-
CAJ37375.1 DSAGKDLL---TRNL-FIAR-------------------------------P----------------SR-------------------------Y-D-Q---VYEIYKH--------CKD-S-G---TPVIVTSDSVLHTYHILFDYTLRILEVDKFSPAATEMTQLLLRES-LAQLNAGI----------P-----E-------LK---------DLSVKNVAFF-----AV-AQNLL-A--D------------------------------------------------------------------------------------------------SW---D--S-V----P--A--------------EARSLAEA-ELKLIEAHE-G-F-ADSP-------------I---F----------------------------G--M---------K----EDYSQYVPRGH--------------YTRNDTLKKYFKAMMWYGR--MSFSL----YR-----------------------------------------------------------Q-------PGAE--PDL--D----------STRQAIMISL-AL---K----------------------D----------RAL-----D---LWKSVYDPTVFFVGETDDLSIYDYMPL-IREV-FG------------SQ---V-SL--A-D---LKD----D-GKVQAF-IEKA-AAL-K-APKI----------ISG------L---IV---------D---S---E-------N----KKVL------K------------GFRLM-GQRFIPDSYIFQGLVY------DK--V----GTQ---------------------GN--------------------------------------P---------------RTFPMGLDV-MGVL--GSERAYEI-LD-----------------KVY------GQTE----------Y----L----NYKE-Q---FEALKA--EF-AAL-
GAED-WTQNLYWCWLYCLL-----------ALL--N-E-K--GE--GHPSF-----MTNQAWVDKDLNTALGSWTELRHDTILYAKQ------S-YA---VLT---SM---P-----I----E--R--------E--E----------A------K--GYVEPNPELYGRLASLTKM--TIDGLTSRGLL--------------V-D-----------E-------FSQKLE-NLHNLLVS---LKEISEKELT-GT--TLSEDE-YWLIK--N-IGG-TL-ES--IAT-------F-S-A-------------------E-T--SE-AI-----E--S----E--A--------DKKMA-----------VVADVHT--D-PN------------T-G------M------VLEEGVGKPYELLVI-VP--I---E-GKLTLVTGASFSYYEFKHPMS--D-RLTDEAWQAM--------------L--------------------------------A-----------EG-K-A----P------------E--PP---E-WTKSFAG-
WP_077369390.1 TEEQKKIL---AKNC-FVVN-------------------------------P----------------TK-------------------------Q-E-Q---IFYIYED--------NQY-K-D---IPSFITTDSVLQVYHIFYDYALRTLENEKLLATIEELTDKMLKNS-ITIYNGIK----------N-----K------DIK---------NIQLKNIAYF-----TV-AELCL-E--R--NI--------------------------------------------------------------------------------------------P----S--E-V----P--E--------------EAKTIALE-EYEKINAHG-G-F-AESS-------------L---F----------------------------P--Y---------E----LDYSQYVPRGH--------------YTRSEDFERYFKAMMWYGQ--APFPL----YF-----------------------------------------------------------N--E----DEDN--RNI--E----------QTLQALLITY-SI---C----TD----------------E----------DCF-----K---LWEKIYEPTNFFVGSSDDLDIYQYGEL-LIKV-YG------------NN---P-NL--N-K---LND----V-KKLDEF-YSEA-KNL-P-EPKI----------KAKYTSV--T---TP---------V---G--------------------------K------------QFKLM-GQRYVLDAEIIQELVE----------P---------------IV-------------------------------------------------------------------RPIPSGLDV-LGVL--GSERAESI-Q------------------MNK---E--ENKY----------W----E----DYPK-M---FEKMKD--KI-GAL-
DDNE-WKSNMYQGWLWTLK-----------GLL--E-A-Y--GE--GYPSF-----MTNEAWTDKNLTTALASWSELKHDTILYGKQ------S-GA---------EC-G-D---G---------Y--------G----------ET--------K--GYVEPNIEVYEKLLWLTKY--SVENLRQRNIL--------------V-P-----------E-------IEGKME-VFEELLTF---LIDCSVKELR-NE--ELTVEQ-NERIL--L-YGG-TL-EY--LSA-------S-F-A--G----------EG-LR-W-F-----EI-----T--S----E--T--------DKNMA-----------VIADFHT--V-AP------------N-E-Y----S--EGG-YLEAGVGPAFEIYVV-VP--I-G---DKLYLTRGGVFSYYEFV--SD--E-RLTDENWQSM--------------I--------------------------------------------KE-N-K-E--P------------P--IP---D-WTNSFIRG
EFW37963.1 SDEQRKLL---EQNA-FFIT-------------------------------P----------------ES-------------------------Y-E-Q---PFFLYKD--------NK--D-Y---IPSFVTTDSVLHIYHIFYDFLLRKLEAEEFLPKLEALNDGLLKKS-IEVYNQVK----------N-----P------QLK---------KAAILNCAYF-----AA-GQKLL-N--K--PL--------------------------------------------------------------------------------------------P----K--G-L----P--K--------------EAAKLAAT-DFKNVNAIS-G-K-NALS-------------L---P----------------------------W--P---------N----VDFTQFTVRGH--------------YTRSPELSNYFKTIMWYGQ--LGFFA----LN-----------------------------------------------------------Y--E----SDNK--DYF--K----------NPRNEFIMMR-AL---M-ISKLVS-----D-----S---P----------EFL-----K---SWESLYGPICFFVGDADDLSVKEFASL-IKSV-YG------------EK---A-DY--N-D---FAD----N-EKMNSF-YTEL-FKL-P-MPKV----------QKH---------------------K---G--------------------------Y------------NFRIF-SQRTVFDAEVFETLVDMV----RFGSP---------------SR-------------------------------------------------------------------RPLASGLDV-MAAL--GSKTAKEI-Q------------------LNE---P--VNQK----------W----E----EYAP-R---LENEIK--RV-AAI-
PETE-MQKNIYTKWITIVK-----------LFV--E-S-T--PK--NYPEF-----MQSNAWSKKNLNSALGSWAELKHYTVLYAKQIYPRVET-SA---------TP-G-G---T---------S--------DE------Q--EP-P------K--SYVEPSIKIYEALKKLIED--SAAVLKEKDLL--------------K-D-----------D-------TEYYLQ-RFSGLISF---FIDCSKKELA-NK--PLSSDE-YEQLN--T-IGK-TL-EG--ISM-------L-F-V--E----------GS-LRKW-Y-----QI-----E--N----E--T--------DRNMA-----------IISDLYR--I-PT------------N-I-F----N--ITG-FLETGIGPAYIIYVA-VP--I-E---GKLYLTRGAVFSYYEFA--HD--E-RLTDEKWQAM--------------L--------------------------------------------KN-K-K-A--P------------E--HP---G-WLKTIMAE
OQX12581.1 SPECVKSL---SESG-VSVQ------------P------------------P----------------AS-----TR--------------------N-E---IYALYAG------Y-KEK---S---LPLFITTDMLFHTAHKVFDYSLMTSELE-LLPLLETFSKEMLQAA-LKLKTDCD--------K-N------------EAL-I-------SPVNALIGYL-----AV-PNILL-G-----------------------------------------------------------------------------------------------N---E----V--K-L----E--D--------------SLKKKTES-EIELIRNKK-G-F-DFSK-------------V---L---------N---------------------Q---------K----EDYSQYAVRGH--------------YSRSEELKKYFLVSMWYGR--RMFRF-D--ES----DPQG--AGEPSDT-P-------------DIK---GGWH-S-SSQNKLHEIA----R--D---------------E---ITA----GCLMVYLIEN-TK--------------I-E-----G---K----------SAV-----E---VYQRLKSPFDFLVGRSEDISIEMLSKS-IKEE-FG------------EN---W-KP--A-D---LSN----E-TKLAAM-AKQV-ADS-N-TVKIDASGMG----------------------------------------------------R------K------------GLTLL-GQRFILDAALFQSLVH------SK--K----NPL-----P---------------YT----QKASK-------------GE-K-----PFTWVM-D-NAD----G---EV-RGFPRGMDL-MAVF--GSEKAAEI-L------------------KQK------GDAD----------Y----E----NYTN-K---LESLKK--EY-LKF-
KPEN----NIYEKMLYAFM-----------PLF--Q-A----GK--DAPQF-----MQSDLWKEKSLNTALGAWTELRHDTVLYGKQ------S-YT---S-V---SR-G-G-I-G------Y--P----------------S--KE-----------AYLEPNPEVYRRLSSLF------SKMKEAEII--------------K-D-------S---E-------MSNKYK-SLSEIFDE---LVKISEKELK-GS--FPDETE-TDFLI--G-LSE-KL-KS--EAKAPQKIAEK-------------------------------IS--------G----Q--A--------DSQMP-----------LVTDVHT--R-------------I-P-----E---------ALTEAVGFPMEIIVA-VP--V-K-E-KPVLF-FGGVYSCYEFKVPYE--N-RLTDEQWAEE--------------L--------------------------------------------KS-E-E----L------------K--HN---R-LFF-----
OFW68420.1 SDAERQVL---ARQS-FVAV---GLP-------------------------S----------------EE-------------------------T-AWK---FWQVYET--------ARY-Q-S---LPLLVTTDSMLNAYHGLFDTLLQRMEESALSDQAVAMTEALYAAA-ADQWDTAV----------D-----L------TIK---------EEARLNMAYF-----AV-GSALL-A--E------------------------------------------------------------------------------------------------T----A--A-I----P--D--------------EVQSEVEA-ELALIDAAA-G-P-AESP-------------V---L----------------------------D--Y---------T----EDYSQYKPRGH--------------YTRSEQLERYFKAMIWYGH--TGFFV----NP-----------------------------------------------------------R----------N--PDV--T----------EEEAASLTRR-AI---L----ISS---S-L-----V---G----------PAR-----E---AWTAIYEPTSFLVGRADDLTVDDMGQV-ISQV-FG------------TA---QPEP--D-A---LAD----A-GKIATV-REKL-NEF-P-APKI----------QSA------T---TR---------EPGDT--ED-------R----EENE------R------------SFRLM-GQRYIPDSYAFQQLVW------AY--V----GTE---------------------DN--------------------------------------K---------------RSLPMGLDI-MAVL--GSEQAYKIEK------------------EDF------GQDQ----------Y----D----KWED-Q---IQKVSG--EF-AER-
SPDL-WPVNLYTGWLESLQ-----------HVM--V-L-P--AE--GAPAF-----MRSPAWALKSLNAALGSWTELRHDTILYAKQ------S-VT---------AE-G-E-----GGE--E--P--------E-------------S------P--GYVEPYPAFYAKIAELATT--LRQGLLEYDLV--------------D-P-----------E-------SADKLE-TMIWLAET---LASISEKELA-GE--ELTAEE-LTLIQ--E-YGH-YL-ET--LEQ-------F-S-T--S----------------E-E--GL-TL-----S--P-------S--------PEKSP-----------LVADVHG--D-YT------------S---DPP--R------ALEEATGYPLVLYAA-F-----ELD-EKLQLFAGASYAYYEFTVPVG--E-RLTDEEWTAL--------------L--------------------------------D-----------SG-S-A----P------------P--RP---A-WTDEWIVE
KYK31748.1 TQGQIDAL---HTNG-FVVV-------------------------------P----------------GW-------------------------Y-N-Q---FYEVYKD--------CKQ-A-N---TPMFVTTDSVLHTYHILYDYTLRILETEHFSQDLLVLTQMMRDSS-LQYYKETG----------D-----N-------------------AALKNVAYF-----CV-AGKLL-D--D------------------------------------------------------------------------------------------------T----F--A-V----P--P--------------EVQEMVQK-ELELIREHR-G-F-SGSP-------------I---F----------------------------E--Y---------R----EDYSQYVPRGH--------------YTRSETLGKYFKAMMWYGR--VMFRL----KS-----------------------------------------------------------E------------------E----------ETKQALYIVK-AI---D------------------D---T----------CTL-----D---LWDTIYEPTVFFVGKTDDLNIFEYDAL-AKEV-YG------------ED---F-TI--S-D---LQD----A-EKLNQF-IEEA-WEL-R-DPRI----------NSS------W---VE---------D---Y--QE-------V----EEET------K------------GFRFM-GQRFIPDSYMFQQLVY------DK--V----GTA---------------------SD--------------------------------------P---------------RLFPKGLDV-MAVL--GSERALHH-L--------------------E------PEKL----------Y----Y----NYEE-Q---MDALRE--EF-STL-
DQLV-WTQNLYWTWLYCLL-----------PLF--Q-E-K--DD--TYPAF-----MQSDAWTDKELNTALGSWTELRHDTILYAKQ------S-YT---LRVT--AM---P-----P----P--T--------Q--L----------T------K--GYVEPNPYVYARLASLAQM--MREGLQQRNLL--------------L-P-----------E-------YTEKLE-TLEHLLLQ---LKTISEKELS-GE--PLTEDE-YQLIW--N-IGE-TL-ES--LVT-------F-K-T---------------------------AV-----E--S----E--A--------DKSVA-----------IVADVHT--D-VN------------T-S------M------VLEEGVGNVFLIFVV-VK--I---D-GRILITKGGVFSYYEFLQPMS--N-RLTDEQWQAM--------------------------------------------------------------E-K----P------------P--LP---E-WTNSFIIQ
OFW57102.1 PADASSSL---AQRG-FIVI-------------------------------P----------------GN----------------E----------D-R---IADVYRN------T-SGA---K------FITVDAVLDACLTLNDYTMFSLENEILAEDLKDLVTSLLEAL-QGIYQG------T---Q-G------------TVR---------EAALKDLGFV-----GV-AARLL-D--L------------------------------------------------------------------------------------------------E----A--E-I----P--D--------------GISDAVDK-EVSLISVHK-G-R-AISP-----L-----------F---------G------------------------S------E----KDYSIYSPEGY--------------YLDEGDLERHFKAMTWLS------------QD--------------------------------FFS---PHPG-T---------------S--Q----------AEV--D-R-GRN----STRQALLLVA-AL---H----KAK---L-G-----E---R----------EAL-----K---IWDGIYQPAAFLKGVPNELNVYSYGTT-AIEE-FG------------VN---L-EL--S-R---FSD----D-SLIDSF-IESV---L-E-LATI----------SGL---------------------E---D-----------A----DSSA------A------------SFTLF-APKAQTDFRIFKQLVE------PA--V---------------PE-------------------------------------------------------------------RTMPRGLDI-PAAY--GSDRALDI-L------------------DKL------YKDT--------------------QYES-Y---LNNIKSLRRE-PEL-
NPLQ-THSSVYSSVTKVLR-----------VLL--K-P-A--PD--GYPSF-----MRNASWQDKDVYSFLAGSTELKKSAPDFGLQ------T-NP---P-----AP-G-S-A-S---------S----A---E-----K-----------------GYVEPRPEAFAVLAATVDT--LRRGLSERGMA--------------V-E-----------E-------VTDRLE-LLNTRLLS---FKGIAEKELG-NQ--PISAEE-YQLIS--G-FGD-SL-KY--LTG---------F-----------------------------PV-----S--S----A--E--SSLLR-ETG-------------LIDDLYH--D-TI----------N-G-E-------------VLQAGLGKPNVYYVI-VP--V-D---GKLTLTIGGGFSYFESVKAED--Q-KLTDESWNES--------------I--------------------------------N-SG-----------Q-A----P------------A--QP---A-WCISFLK-
WP_019010474.1 SAAQRAAL---TTQG-FVIA-------------------------------P----------------AN-------------------------W-R-Q---FDAVYEA--------TRY-A-D---QPVLITTDSMLHIYHLVFDKMLRDLERESLAPAVRRMTALLVQDA-RRQAAALA----------G-----T------NLA---------PQARQAVAYL-----AV-AQQLA-D--P------------------------------------------------------------------------------------------------A----A--K-P----P--P--------------EVAALVAA-ELKLIDAHA-G-I-AKSP-------------I---F-------------------------ASTE--L---------T----EDYSQYVPRGH--------------YTRSEALKRYFRAMMWLGR--MNLRA----DK-----------------------------------------------------------P------------------T----------ETLTAALLTR-LI---D----GNA---E-V-----R----------------------T---LWARVYDPTALLVGASDDLNYRQYAQV-LKSV-TG------------GD---I-----R-Q---LAS----A-GKLAAV-QAAL-FKL-P-PPRV----------NSV------F---VV---------A---K--PG-------E----GVDV------R-QRET------LGFRLM-GQRFTLDGAALQQLVY------RE--V----GTE---------------------TN--------------------------------------P---------------RLLPRGLDL-LAAL--GSTAALNE-A------------------RTL------GDAK----------F----L----NYES-Q---MTKVRG--QF-AAL-
KPAD-WTANVYSGWVYVLQ-----------ALAQPE-A-R--DA--RYPAF-----MRTPAWTRKEMLTALGSWTELRHDTLLYAKQ------V-MA---------EM-G-A-----G-E--P--P--------E--S----------P------R--GYVEPNSAVWTRLLALEAL--TRRVLVGQKVL--------------S-E-----------R-------TGGNLD-ELKNMLTF---LNRVSAQELA-GT--ALSRDD-YDRIH--F-YGG-WL-EQ--MKL-------A-S-T--D----------------P-E--DGTDG-----G--SPTF-D--E--------PPYAA-----------VVADVAT--A-GG---------------------E------ALEQATGTIHELYAV-VP----NGR-GGVQVARGGVYSQYEFTVPSA--N-RLTDEAWRAQ--------------L--------------------------------K-----------AG-K-V----P------------P--TH---P-WLRGIV--
OQX52796.1 TDSASKSL---SKDG-F-IF-------------------------------T----------------KT-----DE--------------------K-D---IYNVYST------L-KKN---Q---RPMFITTDLVLHTDHLLFDYILRILEIEKLDNHLKELSSHMLKTI-LTLYRTNR-----------------------LTP-FEK-----RALERDIGFF-----AV-ACRTL-G-----------------------------------------------------------------------------------------------M---D----I--H-I----P--K--------------FIDKKVKK-ELLFIEQAE-G-F-ENSP-------------L---F---------E---------------------I---------K----EDYSQYKPRGH--------------YTRNETLKRYFRAMMWYGR--MGFYL-KP-PH------------------S-------------NIS-----------GDP----------E--R---------------L---GKS----LTLSALYITY-AL--------------K-R-----N---P----------ALL-----D---GYNWVYNITSFFVGESDDLGVKDYLRL-MDRV-YG------------NV---Q-VI--Q-K---LSR----Q-ENFNKF-IEEA-EKT-K-PPRI-IS--G-----------------------LLT--D-R-E--TR-------E--A-A---------R------------SFKFM-GQRFIPDSYMFQNLVY------DK--V----TNF-----T---------------GK----------------------GR-------VFTAIP-S-QVG--------IV-RGFPRGLDV-MAVL--GSDDALNI-L------------------SEE------GDTS----------F----K----GYNE-Q---MAKLRK--EF-SSL-
DEKE-WRKNIYYNFIYQFK-----------KLL--E-N-V--EE--FKNPY-----INKKQWVKKVLNTLLGAWAELRHDTILYAKQ------S-YT---I------------M-V---------TFVRPHVP-A--R----Q--IP-----------AYIEAYPHFYSENLEFVKS--MVKMLEKQNLV--------------P-D-----------E-------VVSNLK-NFESILLQ---LQEISEKENR-ME--KLNDKT-IGYLR--S-VPD-RL-EG--VVKFSPSIMKE-------------------------------IT--------N----G--T--------DSKMA-----------VIADVHT--D-VN----------T-N-----Q---------VLEEGVGN-PLKIFI-LV--P-V-N-NRPYLMEGGTFSYYEFKQKMS--N-RLNDEEWQKR--------------I--------------------------------------------TDGK-L----P------------P--LQ---K-WFKELVK-
KPL20104.1 NDAAKARL---RANG-FVVL-------------------------------P----------------DQ----------------DI---------E-R---LSDAYMR------L-FGE---E-R-VSVLITTDVALHLFHNVLDDLLAEVEKAHLTADVHRQVEDLYTAS-VAHYEAIP---DT---Q-A------------LGK---------AAARHNVLFF-----AV-AARLL-D--D------------------------------------------------------------------------------------------------S----F--V-L----P--D--------------YVESEASQ-YLQKVLDHN-T-T-EFYP-----------------------------------------------------------G----DDYTQYEPRGH--------------YAGDESLERYFRAVKWLSR--RIFRI----ED--------------------------------YFY---P--------------------A--D----------ADV--E---------------LTAAT-LL---A----QSI---T-G-----N---T----------AIE-----A---LWDKVYDVTRQLAGPADSITPPMVRQA-VDNV-FG------------SG---F-TV--G-M---LEDAANRA-ALRAEF-QRDI---Y-P-TSEI-------IP-VPL---------------------Q---F-----------P----DQIP------P------------KYVQFLGERYLPDAEAMQETVF------PH--V---------------AE-------------------------------------------------------------------RYLPSGLDVMVTVL--ASDRAEHW-L-------A----------GEI------AAHP--------------------ELAV-K---LGELQA--QF-DAY-
SEAD-WTKSTYNGWLYSLR-----------PLL--Q-P-M--PL--GAPAF-----MQGTAWQDKELNTAFGSWTQLRHDFILYGKQ------T-YV---P-----AP-W-A-E-G---------P--------------------------------GLVEPVPATFGRLAELCAQ--VHSALSGHNML--------------P-E-----------I-------HGRSLN-SLAAKLRT---WRGYAQKVAD-GG--WLSEEE-QDDIH--R-VG-----IW--LLG---------F-----------------------------FV-----D--D----R--G-----LE-EKSPM-----------LVADVAT--D-SN----------S-G-R-------------VLHEGTGHFNPLIVLYTP--P-G---GEPIAGIGYVFSHYEFVEPAW--N-RLNDAEWELR--------------L--------------------------------Q-Q------------N-P----P------------P--RP---P-WAASFLP-
GAQ20351.1 NAAQRSAL---SRSG-FVIT-------------------------------P----------------AQ-------------------------W-R-Q---FDAVYES--------TRY-A-E---QPVFVTADATLHVYHLIFDKLLRDLERESLAPAARRLTALLVADS-RRQLTALK----------G-----T------PLE---------ADARLTLAYL-----AV-AQKLA-D--P------------------------------------------------------------------------------------------------A----V--T-P----P--A--------------EVAALVAA-ELKLIDAHQ-G-I-AGSP-------------I---F-------------------------SGSG--L---------R----EDYSQYVPRGH--------------YTRSEALKRYFRTMMWLGR--MNLRV----EK-----------------------------------------------------------A------------------S----------ETRVAGLLTS-LM---G----ANA---E-A-----Q----------------------K---LWARIYDPTALLVGRSDDLNYRQYAQA-LRAA-AG------------GQ---V-----R-R---LAD----P-AVLAAF-QAEL-RKL-P-PPQV----------NSA------V---VV---------A---K--PG-------E----GREV------R-DAQT------LGFRLM-GQRFTLDGAAFQRLVY------RE--V----GTD---------------------EQ--------------------------------------P---------------RLLPSGLDL-LAVL--GSDAALNE-L------------------RRS------GQAK----------Y----A----NYEA-N---MAKLRA--NF-AAL-
KPGD-WTANVYSGWLYALQ-----------ALAKPE-A-R--DA--RYPAF-----MRTPAWTRKDMLTALGSWTELRHDTILYAKQ------T-MA---------EL-G-G-----GGD--P--P--------E--P----------P------R--GYVEPNPALWARLQTLEAL--TRRVLKDQGVL--------------S-E-----------R-------TELSLD-KLRDMLGV---LSRATTKQLA-GT--PLTAEG-YDQIH--Y-FGG-WL-EE--MKT-------A-S-A--D----------------P-Q--DG-EN-----A--S-EF-D--E--------DAMAA-----------VVADVAT--G-GD------------R---TGN-VV------ALEEGTGFIHELYAV-VP----DGR-GGLQVARGGVYSQYEFTVPVS--G-RLTDEAWRAQ--------------L--------------------------------Q-----------RG-K-V----P------------P--AH---P-WLDGVL--
ASN82612.1 NAAQRAAL---SRNG-FVIT-------------------------------P----------------AT-------------------------W-R-Q---FDAAYEA--------YRY-A-D---QPVFVTTDSMLHMYHLVFDKLLRDLERESLAPALRRMTALLMADA-VKLHTNLK----------G-----H------PLE---------RDALTTLAYL-----AV-AQKLI-D--P------------------------------------------------------------------------------------------------A----A--R-V----P--A--------------AVQAPVAA-ELRSIDAHA-G-L-GPSS-------------V---F-------------------------STSQ--M---------T----EDYSQYVPRGH--------------YTRSDLFKRYFRSMMWLGR--VNLRV----QN-----------------------------------------------------------A------------------G----------ETRTAALLTH-LI---T----NNA---E-V-----R----------------------T---LWARLYDPTALLVGRSDDLDYRHYAAA-LTQA-TG------------GQ---I-----R-R---LAE----P-VTLQAL-QAAL-AKL-P-PPQV----------NSV------F---VQ---------A---R--PG-------E----GRDV------R-DRET------LGFRMM-GQRFTLDGAALQRLVY------RE--V----GTD---------------------GQ--------------------------------------P---------------RLFPRGLDL-LAGL--GSDAALNI-L------------------RAQ------GETR----------Y----V----NYDA-Q---MKLVRA--AF-AAL-
KPAD-WNTSVYSGWIYTLQ-----------GLAKPD-P-R--DD--RYPAF-----MRTPAWTRKELLTALGSWTELKHDTLLYAKQ------V-MA---------EM-G-A-----GGD--P--P--------K--Y----------P------R--AYVEPNPAVWSRLTNLERL--TRRVLTEQRLL--------------T-E-----------G-------TAYRLD-ELRDMLAL---LSKATGAQLS-GK--LLSRDE-NDRLH--F-YGG-WL-EQ--MKM-------S-S-A--D----------------A-D--GP-EG-----G--SPEF-D--E--------NAMAA-----------VVADVAT--A-EN---------------------T------ALQEGTGFIHDLYAV-VP----DWN-GRLQVAHGGVYSQYEFTVPSS--G-RLTDEAWRAQ--------------L--------------------------------S-----------RN-Q-L----P------------P--AH---P-WLDGIV--
WP_031386110.1 KDRTASML---HANG-FAVV-------------------------------P----------------GA-----AL--------------------Q-S---MEEVYAT------L-RTE---N---IPILATTDSILHFTHRIFDQLLHLVETDQVIGDLKELTGIMLRRS-IQNYEAAE-----------------------NDK-I-R-----QALRSNVLFF-----SV-AARLL-G-----------------------------------------------------------------------------------------------L---R----P--A-V----P--S---------ELVP-ALESLVEQ-EIELILAGR-G-F-APSP-------------V---L---------G---------------------Y---------L----EDYSQYAPRGR--------------YTQSKALRSYFLAMTWYGR--IGFYV-GP-IG------------------S--------L----RVT-----------DD------------------------------L---ARR----LTRQALLMVR-AL--------------H-QPDAETD---P----------GL------A---AWERINAAIVLLIGPADDLDVHDYRKA-AVTV-FG------------GL---P-DD--D-D---LAD----D-SRLETY-MEEI-RRG-R-PPGI-LSTLG-----------------------LDA--E-Q-E--PN-------R--G-PGRV------R------------ALRFL-GQRFTPDAWILQQLVY------PR--V----MDY-----T---------------GA----------------------SR-------PFTLVM-S-QRG--------PI-RGLPRGLDV-MAAL--GSDLAARI-I------------------RAE------GDGD----------Y----V----GFDE-Q---LRMLQN--AF-SR--
QGSG-WPFALYWDRLRCVT-----------PLL--G-P-V--PG--NAPGF-----MQSEAWAKKSLNTALGAWAELRHDSILYAKQ------S-YT---E------------M-G---------T-GRPR-P-V--E----R--TF-----------SHVEPYPEFYARVRALVDK--VRTNSARHGAI--------------S-R-----------E-------VHGKLD-EFAGLLAV---LTAAAEKELA-GE--ALSPDE-YETIW--M-IGS-LL-ES--AASFPAPEAEY-------------------------------ES--------S----R--A--------ANGAA-----------VVADVHT--D-PN----------S-G-----Q---------VLQVGVGR-PFVMYV-SM--V-R-D-GRERIAAGPVYSYYEFKQPMA--G-RLTNEQWREM--------------L--------------------------------------------QRDQ-V----P------------P--LQ---N-WSASFVA-
AIE84938.1 KAPHLAAL---RKNM-FFTA-------------------------------P----------------SD-------------------------D-K-A---LYWVYGS--------NDY-R-E---IPSFVTTDNVLQIYHTFFESTLRGVEEKALLPELRKLTHDMVLQA-EKTYRAQK----------G-----T------PLA---------KPALKNLAYF-----AV-ADRLL-N--D------------------------------------------------------------------------------------------------G----A--R-A----P--D--------------TARGLVDL-ELGKIQGAT-G-R-QRSS-------------I---F----------------------------P--Y---------D----LDYSQFIVRGH--------------YSRTPALKQYFKGMMWYGL--VPFSV----AQ-----------------------------------------------------------R------------------K-GHTVTPLSEQIQQALLLAD-DL---K----ASK---S-E-----G---R-----------------------WRRIYGATALFAGKSDNLTPQEWKAA-ASRV-FK------------RT---S-------D---YGK----P-ALLKTF-ATAV-SKLRP-ASIV----------PKL-------------------------K--DG-------T----NPSE------V------------QLRFM-GQRAIPDSMILQTLCD------PD--K------------------------------------------------------------------------------------RPFPSPLDV-MAVL--GSPQAKSI-L------------------DAHPSVY--NPKG----------W----R----PYRS-E---RNRLQA--AF-ANR-
SQSD-WSRDLYSSWLDSLR-----------ATI--A-S-P--PR--NYPKF-----MRSDAWGKKSLYTALASWAELRHDTILYGKQ------S-NA---------EM-G-D-----GEE--P--V--------T--V-----------------K--GYVEPNVAFYRRMLALMHQ--TAGGLKARGFL--------------S-N-----------Q-------VADNFI-EANKLIAF---LSSVSDKELA-GK--RLTKDE-HNRIR--F-IEG-EL-ES--ANV-------E-----------------------I-M--KT-AT-GYNTL--T----E--D--------DLDMA-----------LVADVHT--A-YG------------K---------------ALTVAVGRADHLFAV-VP--I-D---GKLFLARGSTLSYFEFLVPSS--Q-RMTDEAWKKQ--------------L--------------------------------N-----------AG-K-I----P------------A--RP---D-WTKAFYVP
OFX15143.1 TPRAIAMV---ARNG-FVVT-------------------------------P----------------TD-------------------------Y-T-Q---MFHVYEN--------NEY-Q-RPRKFQAFITTDSMLHTYHVFYDYSLRTVESTKLFEACVKMTDAMLAAS-GQDLIAAK----------P-----P------ELK---------DAARRNVAYF-----AV-ARKLL----G------------------------------------------------------------------------------------------------G----A--A-P----P--E--------------IVKDLANA-DLKKIEGHA-E-R-DFSD-------------V---F----------------------------G--H---------K----VDFSQFVPRGH--------------YTRSEKLKRYFKAMMWYGL--TQFAI----PQ-----------------------------------------------------------G------------------KIG------PRPTRMALLVVR-NL---R----TAK---A-G-----N---A----------PVM-----K---LWDMIYEPTVFYVGSADDYTVYDYSRL-SDKI-YG------------KK---P-SV--E-D---FAD----D-ARLKTF-ISEA-EKL-P-ASGI----------ENF------I---AI---------S---R--SN-------S----NPDPWFP-VLR------------QFRLM-GQRFIPDSRTMQELTH------PK--A------------------------------------------------------------------------------KG----RNFPKGLDV-FAAM--GSDRALDI-L------------------QNT---Y--SVNV----------F----K----GFEE-Q---MKKMRS--EM-EET-
PRQK-WQSNLYYGWVWSLQ-----------SIT--K-P-T--PL--GYPTF-----MHNDAWLDKSLFTALGSWTELRHDTILYAKQ------S-VS---------EC-G-G-----DGE--E--I--------P--I----------P------K--GYVEPNLEFWTKLKWLNQY--TKEGLVSRGLL--------------T-E-----------E-------LKDKFA-RLGDWIDF---CRRITVKELT-NQ--KVTEEE-YQQIC--M-YGS-EL-EH--LTL-------D-----------------------F-A--GG-AI-----L--S----E--A--------DKDMA-----------LVADVHT--S-FE------------N---------------VMEEGTGRAGAIYVV-VP--I-E---GKLYMTRGAVYTQYEFEWPAA--D-RLTDEKWQKM--------------L--------------------------------Q-----------TN-R-E----P------------G--FA---E-WIKSFFID
OGO49676.1 SVEALQRL---RDDG-FVVV---RPA-------------------------P----------------GT-------------------------Y-Q-E---FYQVYES--------LRYEQ-D---QPVFITTDAVLHVYHLIFDKMLRDLEREKFITAIGAFTRTMLAAS-IDQQAAVT----------G-----T------ALA---------EPALRNVAFF-----AV-AARLL-G--L------------------------------------------------------------------------------------------------T----D--S-F----P--A--------------EVQVMVDS-ELTLIQAHQ-G-P-QVSP-------------I---WDRAD------------LA-------PEKK--L---------V----EDYSQYVPRGH--------------YTRSEELERYFRAMMWYGR--LTFRL----RD-----------------------------------------------------------A------------------F----------ETQRALLVVQ-AL---R----GAS---S-S-----EA--G----------SAE-----N---LWRSVYEPTVFIVGKADDLSVQEYGAL-SDGI-FG------------VG---A-PP--A-S---FAD----G-VKLDQF-REAA-AKL-P-PPQV----------NSM------W---VW---------I---W--ED-------K----QEAT------S------------GFRVM-GQRFTLDAYVFGQLIW------RN--V----GTA---------------------DN--------------------------------------P---------------RGLPKGLDF-FAAM--GSPEALGI-L------------------DAQ------GETA----------Y----A----NYPS-Q---MQKVQT--EI-AAL-
GKDS-WTQNLYWAWLYSFQ-----------PLL--A-P-K--DA--RYPAF-----MRSTAWLRKDLNTALGSWTELKHDTILYAKQ------V-MA---------EM-G-G-----M----G--P--------D-NP----------P------H--SYVEPNPEAFARLLALSQM--TRTGLGQRGLL--------------T-D-----------L-------TRSNLE-NLEDLLAF---LKGSAEKELS-GA--PISDDD-YTRMR--Y-FGG-EI-EA--LTL-------A-A-ADRD----------------P-N--DP-SQ-----R--D----L--H--------DQKAA-----------LVADVAT--G-IG------------R---DGL-LA------VLEEAIGQPAVIYVV-AP----D---TPWRVAAGAVFTYYEFTVTPE--N-RMTDEAWQAQ--------------E--------------------------------E-----------GG-L-A----P------------P--LP---D-WTSMFL--
OGO69146.1 SPAQRELL---AQNG-FVVA---PPV-------------------------P----------------GM-------------------------Y-R-E---FYQIYES--------FRY-S-D---QPLFITTDAVFHIYHLIFDKMLRDLETTHFIATLNSLTNAMITVS-QDQVQQLQ----------G-----T------PLE---------EPARRNLAYF-----AV-GAQLL-E--L------------------------------------------------------------------------------------------------P----T--P-V----P--E--------------AVADLVAS-EVALIEAHA-G-A-QISP-------------I---WDRAD------------LP-------ADKK--L---------I----EDYSQYVPRGH--------------YTRSDELKRYFKAMMWYGR--MTMRA----RD-----------------------------------------------------------A------------------F----------ETRRALLLVQ-AL---R----QAE---D-A-----DG--V----------PAT-----E---LWQRIYDPTVFIVGKADDLSYQEYGVL-SDSV-FG------------AS---A-PL--E-S---FAD----D-AKLEAF-TAAV-RQL-P-PPQV----------NSM------W---VW---------I---T--ED-------K----TEAT------Q------------GFRFM-GQRFTLDAYVFGQMIW------RN--V----GTP---------------------DD--------------------------------------P---------------RGLPKGLDF-FAAM--GSDEALVI-L------------------EEM------GETH----------Y----E----KFDA-Q---MTKVRL--EI-AGL-
GMDS-WTQNLYWSWLYAFQ-----------PVI--E-E-K--DE--RFPAF-----MQTLAWVRKDLHTALGSWTELKHDTILYAKQ------V-MA---------EL-G-G-----G----P--E--------E-GP----------P------H--GYVEPNPEAFARLLALAQM--TRDGLESRGLL--------------T-D-----------L-------TRFNLE-NLMTELEF---LKAAAESELA-GQ--PLTDDD-YWHIK--Y-FGG-VL-EQ--LTL-------A-A-A--D----------------T-Q--DP-SD-----R--N----L--E--------DQKAA-----------LIADVAT--G-LD------------Q---TGQ-LA------ALEEAIGQPTEMYVV-LP----D---EPWRMAVGAVFTYYEFPVPVA--G-RMTDEQWQEA--------------V--------------------------------E-----------AG-N-A----P------------P--PP---E-WTSSFM--
KPL91606.1 TPAQRQAL---QAHG-FVVV---PPV-------------------------P----------------GA-------------------------H-K-E---FYQVYER--------LRYES-G---GHIYVTADAVLHVYHLLFSKLLRDLEQDVFLPDLQRLTQGMLAAS-AEQYQILR----------G-----G------PLG---------EAALGNAAYF-----GV-AARLL-G--L------------------------------------------------------------------------------------------------E----D--A-V----P--P--------------EAEERVQA-ELALIESAQ-G-P-AVSP-------------I---WE------------------------PGGE--Y---------L----EDYSQYIPRGH--------------YTRSAEMERYFRAMMWYGR--MTFRL----RS-----------------------------------------------------------E------------------L----------ETQRALLITL-AA---Q----QGQ---S-G-----EQ--A----------N-L-----D---LWKTIYEPIGFLVGKAEDPSIYEYGAA-ARAV-YG------------DA---L-GL--D-A---LAD----P-ARLAQF-RASA-RAL-P-PPRV----------NSM------W---VW---------L---G--EE-------Q----DEAT------Q------------GFRFM-GQRFTLDAYIFGQLIW------QK--V----GSF---------------------EN--------------------------------------R---------------RDLPRGMDV-LAAM--GSQEALTI-L------------------EEM------GETQ----------Y----D----HYLS-Q---MDKVRG--EV-AAL-
SQED-WTQNVYWGWLYNFQ-----------PLL--T-P-K--DG--RYPAY-----MRTAAWQRKELNTALGSYTELKHDTLLYAKQ------V-MA---------EM-G-G-----A----E--P--------E-EG----------A------Q--GYVEPVPEVYARLYALAHM--TRAGLQQRGLA--------------V-D-------------------SLGALE-NLMDLLGF---LQTCAEKELA-GQ--ALSPEE-RLRIY--Y-FGG-EL-EA--LTL-------A-A-A--D----------------S-A--DI-HA-----S--A----L--E--------DQPAA-----------LVADVAT--G-IG------------R---------------VLEEAVGDPALIYVI-LP----D---EPYRLGAGAVYSYYEFALPSE--E-RMTDETWRGL--------------V--------------------------------A-----------AG-K-T----P------------P--LP---E-WTRLFM--
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L. APD family

Table 1-defined conserved VRs features marked above secondary structure predictions

PQxxPxs VDxxa
FINAL --------------------HHHHHHHHHHHHHHHHHHHEEE------EEE--------------HHHHHHHHHHHHHHHHH-----EEEEEE--EE-----EEE-------EEE----------EEEE-----HHHHHHHHHHHHH--EEEEEE------EEEEEEHHHHHH-------EEEEEEE----EEE----HHHHHHHHHHHHHHHHHH----EEEEEE------EE---HHHH----------HHHHHHHHHHHHHHH---HHHHHHHHHHHHHHH--------HHHHHHHHH---------EEEEEE------EEEEEE----------
ALIGN -----------------------------------EEEEEE------------------------HHHHHHHHHHHHHHHH------EEEEEE--EEEEE--EE-----------------------------HHHHHHHHHHH-----EEEE------------EEEEEEE--------EEEEEE------EEE----HHHHHHHHHHHHHHHHH----EEEEEE-----------------------------HHHHHHHHHHH----HHHHH--HHHHHHHHHH--HHHHHHHHHHHH--------HHE----EEE----EEEEEHHH-------
HMM -----------------------------------EEEEEEE-----EEEE--------------HHHHHHHHHHHHHHHHH-----EEEEE---HHHHHHHEEEEE-----EEEE-------------HHHHHHHHHHHHHHH-----EEEEEE----EEEEEEEEEHHHHH----H-EEEEEEH-----HHH-HHHHHHHHHHHHHHHHHHHHH---EEEEEEE-----EEEE-------------------HHHHHHHHHHHHH--HHHHHHHHHHHHHHHHHH--H---HHHHHHHHHH-------EEEEE-EEE---EEEEEE----------
FREQ -------------------HHHHHHHHHHHHHHHHHHHHHHHHH------------------------------HHHHE--E----EEEEEEE-EEEE---EEE-------EEE---------EEEE--------HHHHHHHHHHHHHHHHHHH-------H----EE--EE-------EEEEEEEEEEEEEEEEEEE----HHHHHHHHHHHHHH----EEEEE-------EEHHHHHHH----------HH------EHEEHHH-----HHE------------------HHHHHHHHH----------EEEEE------EEEEE-----------
PSSM -----------------------------------EEEEEE------------------------HHHHHHHHHHHHHHHHH-----EEEEE----------EE----------------------EEEE----HHHHHHHHHHHHH----EEE-----------HHHHHHHH-------EEEEEE-------------HHHHHHHHHHHHHHHHH----EEEEE--------------------------HHHHHHHHHHHHHHHH--HHHHHHHHHHHHHH---------HHHHHHHHH---------EEEE-----EEEEEEEEE----------
EHR76952.1 ----MFESWVQGFVFGLNADADIAVKRLACIMTQGEIVAGCLAPHPPHLVYAENPPQNEPVAEGGWEQLRWGYERLRASLKDV-EYDAIVLLSPHWQTYIGTHFLGLPNFKSLSVDPVF--PNLFRYHYDLNIDVDLSTKIHDKAAEAGLTVKMMENPDFRVDYGTITTGHMVNPVWD-KPLVVVSSNRSRDYYSVEVMQEMMIELGRVTREAILESGKKVVVIASNSLSHRHFTTESEIPEDMSKEHIASHAMHLWDMRMIEYIRSGQSQRILDEMPEFTEQAIAE--SDGGGLSWLLSTLDTP-SYPGILHGYGTIIGTGNAIVEWPERNHKGASQ-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_004405267.1 MSRVFRVPVAPARSGGARRYDTTERPSAEPTPARAGIVAGVLSPHPPHLIYAENPPQNEPRSTGGWEVLRWAYERLRKRIREVHRPDVLIVHAPHWITMVGHHVNCVPNPRGVSVEPIF--PHLFRYSYDFRTDVELGEAIADEATDLGLVTRKLHDPRVRVDYATIGALHLVNPAWD-IPVVSLSANNNPYFYSEAS-LEEMEVLGEATRRAVERTGRRAVLLASNSLSHLHWHEEPELPEDMEREHPYNNHQYRWDMKLLEAIRRGPTAPLRELITEHIEATASE--TKAGSLTWMLAAMGWP-QVPGDVMGYGTIIGTGNAVVEWTPEGGHRG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_018783791.1 MSKVFRVPLAPTR-GGATAAPRAPRP-ATTGPPRCGIVAGCLSPHPPHLIYAENPPQNEPRSTGGWETLRWAYERLRARIREVHKPDVLIVHAPHWITMVGHHVNCVPNPRGISVEPIF--PHLFRYRYDFRSDVELGEAIAEEASGLGLVTRTMRDARVRVDYATIGALHLANPAWD-IPVVSLSANNNPYFYSDAS-LEEMEVLGEATRRAVEATGRRAVLLASNSLSHLHWHEEPELPEDMEREHPYNNHQYRWDMKLLEAIRRGPTAPLRELIPEHIEATASE--TKAGSLTWMLAAMGWP-KVAGDVLGYGTIIGTGNAVVEWLPEGSRHG-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AEI74584.1 --------------------------------MQGEIIAGFLAPHPPHLVYGENPPQNEPRSQGGWEVLRWAYERARERLDAM-KPDVLLVHSPHWITSVGHHFLGVPELSGKSVDPIF--PNVFRYDFSLNVDVELAEACAEEGRKAGLVTKMMRSPKFRVDYGTITTLHLIRPQWD-IPVVGISANNSPYYLNTKEGMSEMDVLGKATREAIRKTGRKAVLLASNTLSHWHFHEEPTIPEDMSKEYPATMAGYQWDIRMIELMRQGKTSEVFKLLPQFIDEAFAE--VKSGAFTWMHAAMQYP-ELAAELFGYGTVIGTGNAVMEWDLRKAGLSMLGAADQKQRSAAVA----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AAT35226.1 ------------------------------MKMQGEIIAGFLAPHPPHLVYGENPPQNEPRSQGGWEVLRWAYERARERLDAM-KPDVLLVHSPHWITSVGHHFLGVPELSGKSVDPIF--PNVFRYDFSLNVDVELAEACAEEGRKAGLVTKMMRNPKFRVDYGTITTLHLIRPQWD-IPVVGISANNSPYYLNTKEGMSEMDVLGKATREAIRKTGRKAVLLASNTLSHWHFHEEPTIPEDMSKEYPATMAGYQWDIRMIELMRQGKTSEVFKLLPQFIDEAFAE--VKSGAFTWMHAAMQYP-ELAAELFGYGTVIGTGNAVMEWDLRKAGLSMLGAADQKQRSAAVA----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_003978676.1 -------------------------------MKDGEILSGFLAPHPPHLVYGENPPQNEPRSRGGWESLRWAYDHVRESIERL-QPDVLLVHSPHWITQVGHHFLGVPRLEGRSVDPIF--PDLFRYDFGMDVDVELAEACCEEGRKLGLVTKMMRNPKFRVDYGTITTLHMVRPQWD-IPVVGLSANNTPYYLNTQEGQKEMDLLGRATREAIRKSGRRAVLLASNTLSHWHFHEQPEVPEDMSKEHPARYDGYLWDIRMIELMRKGRMDEVFELLPQFIDEAFAE--VKSGAFTWMHAAMGYP-QLAGKFHGYGTVIGTGNAVMEWNLQEAGLSRLEQPAGAAA---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_785083.1 -------------------------------MREGVILAGFLAPHPPHLVYGENPPQNEPRSEGGWEPLRWAYAQARESIARL-KPDVLLVHSPHWITQVGHHFLGVPRLSGRSVDPIF--PNLFRYDFGMDVDVELAEACCEEAAHLGLVSKMMRNPRFRPDYGTITTLHMIRPQWD-IPVVGISANNTPYYLNTKEGLGEMDVLGRATREAIRKTGRRAVLLASNTLSHWHFHEEPALPEDMTKEHPERYDGYKWDVRMIDLMRQGRMKEAFALLPQFIDEAFAE--VKSGAFTWMHAAMGYP-ELAGRLHGYGTVIGTGNAVIEWNLQDAGLAGLTPATQSA----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_559855.1 -------------------------------MNEGKILSGLLAPHPPHLVYGENPPQNEPRSQGGWEPLRWAYDQVRENIEHL-KPDVLIVHSPHWITQVGHHFLGVPRLTGRSVDPIF--PNLFRYDFGMNVDVELAEACCEEATKLGLVSKMMRNPSFRVDYGTITTLHMVRPQWD-IPVVGISANNTPYYLNTKEGLGEMDLLGRATREAIRKTGRRAVLLASNTLSHWHFHEEPALPEDMSKEHPERYDGYLWDVRMIELMRKGHMKEVFELLPQFIEEAFAE--IKSGAFTWMHAAMGYP-ELAGKLHGYGTVIGTGNAVIEWNLEDVGLSRLESVA-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O33477.1 -------------------------------MANGEIISGFIAPHPPHLVYGENPPQNEPKSTGGWEQLRWAYERARASIEEL-KPDVLLVHSPHWITSVGHHFIGVDHLQGRSVDPIF--PNLFRFDYSINFDVELSEACCEEGRKAGLVTKMMRNPRFRPDYGTITTLHMIRPQWD-IPVVSISANNTPYYLSMEEGLGEMDVLGKATREAILKSGKRAVLLASNTLSHWHFHEEPVPPEDMSKEHPQTKIGYEWDMRMIELMRQGRMEEVFQLLPQFIEEAFAE--VKSGAFTWMHAAMQYP-NLPAELHGYGTVIGTGNAVVEWNLVKAGLARVAGKAA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AAK26519.1 -------------------------------MATGEIISGFLAPHPPHMLYAENPPQNEPRSNGGWEQLRWAYERARASVEAL-KPDVLLVHSPHWITSVGHHFIGVPELSGRSVDPIF--PNLFRFDYSMKVDVDLAEACYEEGRNVGLETKMMRNPRFRVDYGTITTLHMIRPQWD-IPVVSISANNTPYYLSMEEGLTEMDLLGKATLEAVRKSGKRAVLLASNSLSHWHFHQEPEPPEDMTKEHPESLAGYQWDMRMIDLMRRGQMQEVFRLLPQFIEEAFAE--VKSGAFTWMHAAMQYP-ELAAELHGYGTVIGTGNAVMEWNLVKAGLAHSAAAAR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AAB71524.1 -------------------------------MATGEIISGFLAPHPPHMLYAENPPQNEPRSNGGWEQLRWAYERARASVEAL-KPDVLLVHSPHWITSVGHHFIGVPELSGRSVDPIF--PNLFRFDYSMKIDVDLAEACYEEGRNVGLETKMMRNPRFRVDYGTITTLHMIRPQWD-IPVVSISANNTPYYLSMEEGLTEMDLLGKATLEAVRKSGKRAVLLASNTLSHWHFNQEPEPPEDMTKEHPESLAGYQWDMRMIDLMRRGQMQEVFRLLPQFIEESFAE--VKSGAFTWMHAAMQYP-ELAAELHGYGTVIGTGNAVMEWNLVKAGLARSAAAAR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_001748883.1 -------------------------------MANGEIISGFLAPHPPHILYAENPAQNEPRAKGGWEQLRWAYERARASIEAL-KPDVLLVHSPHWITSVGHHFIGVEHLAGRSVDPIF--PNLFRFDYSIKFDVELAEACCEEGRKVGLQTKMMRNPRFRVDYGTITTLHMIRPQWD-IPVVSVSANNTPYYLSMEEGQVEMDLLGKATREAIIKSGKRAVLLASNTLSHWHFHQEPEPPEDMTKEHPQSQLGYQWDMRMIDLMRRGEMKEVFRLLPQFIDEAFAE--VKSGAFTWMHAAMQYP-ELAAQLHGYGTVIGTGNAVMEWNLVKAGLARAATQAI------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
EHR76951.1 -------------------------------MSEGRLVGSFIVPVHPHT------VLVPEQNE-GWQRLRDAFDDAAQRIKDS-NADLLVIYSTTWPSIIGHQIQADPNPEWVMVDHDF--HDLGSIPYSFNIDSEFAHAWDEANKKRGLKSRTINYTGFPIDVGSVVALKLLNPDNA-IPAVIVSSN---VYANRSE----TTVLAKSCLDVIKATGRKAVAVTAMSLSNRMFTTAIDPKDD----KIHSLKDDEWNRKILEFLGEGRLEDVGQLSRTIHKQIRVQKVVAFKPMWWLAGMNENRNNLTGDVLAYEAIHGAGGAVVHLDPTPSGAGDKEYDEDDVEFFSGERNVLDAEGGAPSFDAQIPQPSKASTSSGPALWEPTTGESSVNSDAAPKPVGMYPHARRVGDLLYLSGVGPRQPGTNAIPGGPICDDQGAPLNYDIKAQTRAVVDNITRILEEAGGSIDDVLDVTSFLVDMDRDFAGYNEVWADTLGKVGPTRTTLAIRALPTPIAVEMKVIARAPKGN
YP_004405266.1 -------------------------------MADTGIVAGALLPGMPH-------LLAEKPAQ-CWADLAAAAREVGDRLRRL-KPDVVLLLSTQWFTVLGHQFQCDPNPRGEHVDENWYAYDYGELRYDLRFDVPFTERWTDHVNKAGMQARRTRYDGFPIDTGTIVTSALLDPDRE-LRWAQVSCN---LYADAQT----LADVGAAGAAAAREAGVRAAVVVVTGMSSGLIQQWIEPHDD----HVSDPGHDRWNRRVLDLLTAGKVDEVLKIREDFARQAQAD--SQFRALAFAAGA-GAT-AGPAQLHAYGPLWGTGGAVLSWNLP------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_018783792.1 ------------------------------MADRTGIVAGALLPGMPH-------LLADEPAP-SWSALADAARDVGARLRRL-EPDVVLLLSTQWFTVLGHQFQCDPNPRGRHVDENWYAYDYGLLDYDLRFDVDFTERWAARVQASGLQARRTRYEGFPIDAGTIVTSALLDPDRK-LRWAQVSCN---LYADAGT----LAEVGRAGGAAARDAGLRAAVVVVTGMSSGLLQEWIEPGQD----RIGAAGHEQWNTRILDLLTAGKVDEALAVREDFARQAQAD--SQFRALAFAAGA-GAA-TGPAHLHAYGPIWGTGGAALSWNLTDHH---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_003978677.1 ----------------------------------MTIVSAFLVPGSPL-------PQLRSDVA-PWGRLNQALRAAGKSLAAS-RPDVVLVYSTQWMAVLDQLWITRARSTGVHVDENW--HEYGELPFDIASDAGLADACVQGCRDAGIHARGVDYDQFPIDTGTITVSTLMGFGSDQLPVTLAANN---LYHDNAQ----TEQLSRIAVQAAAAQGKRAAVIGIGGLSNTMFREPVAPESD----RLISQADDDWNRRMLALLESGDAAQLREAMPEYAGQAKAE--MGFKHMSWLLGALGDQ-FRGGKVLEYAPLYGSGGAVVEFKVG------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_785084.1 ----------------------------------MTIVSAFLVPGSPL-------PQLRPDVA-PWGRFRDALRQVGRSLARS-RPDCVLVYSTQWFAVLDQLWITRARSTGLHVDENW--HEFGEQPFDIYSDAQLAHRCVQACNEAGIKTRSVDYDQFPIDTGTITASTLMNFGTEDLPVITAANN---LYHSAAQ----TEQLGSIAACALQD--KRVAVLGIGGLSNSMFREAIDVHED----HIISEGDDAWNKRLLALIEDGDLPALRASLPEYSKAARPD--MGLKQLHWLLGAMGDR-YQQAVVHEYGPLYGSGGAVVEFKLQ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
YP_559854.1 ----------------------------------MTIVSAFLLPGSPL-------PQLRPDIT-PWGRIREGLSRAGKALAES-KPDCVLVYSTQWFAVLDQLWITRARSTGVHVDENW--HEFGEQAFDIHSDCALAQRCVDACNAAGIKTRGVDYDQFPIDTGTITATTLMGFGSASLPVVIAANN---LYHSAEQ----TEQLGAIASAALQD--KRAAVLGIGGLSNSAFRENIDLEKD----HILSEADDKWNQRVLALMESGDIEAIRAILPQYSTEARPD--MGLKHFYWLLGAMNAS-FKKATVHEYAPLYGSGGAIVQFDVQ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AEI74585.1 ----------------------------------MTVVSAFLVPGTPL-------PQLKPEVP-SWGQLAAATERAGKALAAS-RPDVVLVYSTQWLAVLDQQWLTRPRSEGVHVDENW--YEFGDLAYDIRADTALAEACVTSSPLHGVHARGVNYDGFPIDTGTITACTLMGIGTDAFPLVVGSNN---LYHSGEI----TEKLAALAVDCAKDQNKRVAVVGVGGLSGSLFREEIDPRED----RIANEEDDKWNRRVLKLIEAGDVSALREAMPVYAKEARVG--MGFKHLHWILGALKGK-FSGANVLGYGPSYGSGAAVIEFRL-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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YP_001967697.1 ----------------------------------MTVVSAFLVPGTPL-------PQLKPEVP-SWGQLAAATERAGKALAAS-RPDVVLVYSTQWLAVLDQQWLTRPRSEGVHVDENW--YEFGDLAYDIRADTALAEACVTSSPLHGVHARGVNYDGFPIDTGTITACTLMGIGTDAFPLVVGSNN---LYHSGEI----TEKLAALAVDCAKDQNKRVAVVGVGGLSGSLFREEIDPRED----RIANEEDDKWNRRVLKLIEAGDVSALREAMPVYAKEARVD--MGFKHLHWILGALKGK-FSGANVLGYGPSYGSGAAVIEFRL-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O33478.1 ----------------------------------MTIVSAFLVPGSPL-------PHLRPDVK-SWESFKVAMQNVGEKLRAS-KPDVVLIYSTQWFAVLDEIWLTRQRSLDIHVDENW--HEFGELPYDIYSDVDLANACIESCRAAGVNARGADYESFPIDTGTIVACNALKVGTSDLPVVVASNN---LYDDQAA----TERLAALAVACISEKGKRIAVIGVGGLSGSVFTTAIDPAED----RVVKAVEDDCNKNILSLMESGNIQALREALKSYSKEARAE--MGFKHFHWLLGALDGH-FKGATVHHYGALYGSGAAVVEFSI-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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AAB71525.1 ----------------------------------MTIVSAFLVPGSPL-------PQLRADVP-GWHNFQQAMRQAGAALKES-RPDVVLIYSTQWFAVLDEIWLTRRHSEDIHVDENW--HEFGELPYSLFSDVDLANACVEACRSQGVPARGADYKAYPIDTGTIVACTAMGIGTEALPLVVASNN---LYYNGEA----TENIGAIAAKAALDQGKRVAVIGVGGLSGSVFTSQIDPLDD----HIVKPEEDEWNRQILSLLESGNLPALKEQIPHYVKAARVD--MGFKHFNWVLGAIGGE-FRSAKVYHYGAIYGSGAAVVEFNL-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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M. Classical Memo family

Table 1-defined conserved VRs features marked above secondary structure predictions
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YP_004531776.1 NEKGRHPVVAGL----FYPEEKIDLESQLCSLG-------L--------------E------S---G-----------------V-------------------------G-----------------------------------------------------------------------------GKAAAIIAPHGAWNLSGAPAAAAFSAAAG---RAWQ-R-N-G--GEGISRVVILGTIH---NKEDQGIFFSDS-QFFETPLGRMWIDSEV--------SETLAS----------------------C-S---TLFETNDIPHLKETSVEVLLPLVQFCFP-------------------------------------GAAIVPVLMGGAQPR--LVSALARALQVSLE--P-I--LNDTLLVISSNISLQDD------------------------------------------------------------------------------------------------------------------------------EPGARSAAESCIRLLEEK-------------KTAEFISGVQDG------RIS---SCGGPLIAALLESGL-----------------------------VAD--RKVRLVSNPLL--------TAK--GDWGHYTCYAGI--AFE
WP_002683593.1 STYIRPPAVAGM----FYPANPAELQQMVKQFL----------------------Q--VA--T---P-----------------P-S-----------------------A-----------------------------------------------------------------------------IQPKALIVPHAGYLYSGAIAATAYAYWLS----------L-A---RTIKRVVLLGPSH---RYPLRGLALSTA-QAYASPLGNVLLDHQT--------DETLLK------------------L---------PFVHAIDQAHQSEHSLEVHLPFLQQLFQ-------------------------------------QFTLIPLVVGDASPQ-----QVGQVLELLWG-------GEETVIVISSDLSHYHP------------------------------------------------------------------------------------------------------------------------------YATAQAMDARTSQAIEQL-------------NFNAL-------------HYE--DACGRNPIAGLLCVAK------Q--R----HL-------------TIT--TVDLRNSGDTA-------------GSHDKVVGYGAY--ILH
YP_123495.1 -MSVRQPAVAGY----FYPDDPLTLKQTVLNFL----------------------D---Q--A---P-----------------I-H-----------------------K-----------------------------------------------------------------------------PAPKAILVPHAGYVYSGSVAASAYASLRD----------K-K---NSINKIIILGPAH---RLYFKGIAYDPV-DKFATPLGEIQQDKEL--------LTQIID------------------L---------PYVYSLPEAHQNEHCLEVQLPFCQMIFS-------------------------------------KFKILPLVVGETNPQ-----DVARLIARVWG-------GDDTLLIISSDLSHYLP------------------------------------------------------------------------------------------------------------------------------YHIAQREDKKTCLSIDTL-------------NGEEI-------------LHD--AACGYFPLRGFLYFAR------Q--H----HI-------------YSR--LLDLRNSGDTA-------------GDKERVVGYAAY--HFY
WP_010322961.1 HAAVRQPAVAGV----FYPGTETDLNQLVDQLLVQ-----S--------------T---E--P---V-----------------S-L-----------------------P-----------------------------------------------------------------------------RHPCAFVVPHAGLVYSGPIAALVYRQIER----------W-M-PLAGWRQVVLLGPNH---RVPLSGFAGVAE-TNWHTPLGDVAIDLDL--------ERSLQA------------------R---------FDLPVRQDAHQLEHCLEVQLPFLQKVAP-------------------------------------DARVLPLLVGHTPVE-----TVSALIAELWQ-------REDVLVLVSSDLSHFHP------------------------------------------------------------------------------------------------------------------------------WEEARQLDAQTTRQILNL-------------ESV-I-------------EPE--QACGCQALNGLLLAAR------K--A----EL-------------ELH--CLGQNTSGDTA-------------GDKARVVGYGAY--VCY
WP_020158684.1 --MNRQPAVAGT----FYPANPQQLHQMLNRYL----------------------N---D--A---Q-----------------S-D-----------------------A-----------------------------------------------------------------------------KVPKAIIAPHAGYIYSGPVAASAYARLKG----------A-R---HLINRVVLIGPSH---RVAFRGLAVSRA-QTFSTPLGNIEVDEEA--------VKTLVK------------------L---------PFVEYIEQAHTYEHSLEVHLPFLQEMLD-------------------------------------GFKLIPIVAGDATPE-----QVSQVIELMWG-------HDETLIVVSSDLSHYHD------------------------------------------------------------------------------------------------------------------------------YMTAQQLDRSTSEAIEHL-------------QYEQL-------------VFE--SACGKVPVSGLLKLAR------D--K----SL-------------SVR--TIDLRNSGDTG-------------GDKARVVGYGAY--VIE
WP_017365938.1 MRSVRAPAVAGL----FYPADRRQLHALLQGFL----------------------G---E--A---K-----------------T-A-----------------------G-----------------------------------------------------------------------------TPPKALIAPHAGYVYSGPVAASAYVLLKP----------L-R---HSIRRVVLLGPSH---RIAFRGLALSST-QSFATPLGEIPLDLEA--------QSVLAA------------------L---------PFVHVLDQAHVLEHSLEVQLPFLQEMLE-------------------------------------DFKLVPIVVGDAVPG-----QVAEAIDLVWG-------GDETLIVVSSDLSHYHD------------------------------------------------------------------------------------------------------------------------------YATARRMDRATSDAIESL-------------HPEEI-------------GFE--DACGRLPVAGLLIAAR------R--R----GL-------------SAK--TVDLRNSGDTA-------------GSKDSVVGYGAY--VIE
WP_004998692.1 ARKVREPAVAEL----FYPGEAESLRRLLGELM----------------------S---R--P---V-----------------A-E-----------------------P-----------------------------------------------------------------------------HTPKALIVPHAGYVFSGSTAAAAYARIAP----------A-H---ARIERVVLLGPAH---RVRFAGLAAHTG-DAFLTPLGEVALDGSA--------LGRLAD------------------L---------AYVSFSDKAHAEEHSLEVQVPFLQYLLD-------------------------------------DFRLVPLAVGDASAE-----AVAAVLERLWG-------GAETLVVISTDLSHYHD------------------------------------------------------------------------------------------------------------------------------YETARRLDNRTAENILGK-------------RPEAI-------------GYQ--DACGRTPLVGLLELAR------R--R----EL-------------RIE--QLRLCSSGDTA-------------GNRQRVVGYGAF--AVY
YP_129464.1 -MTMRLPAVAGR----FYEESAPLLQKQLDDWC----------------------S---P--P---T-----------------T-H-----------------------R-----------------------------------------------------------------------------DLIRALIVPHAGYIYSGEVAAKAYCQLQA----------------ETIKKVILIGPSH---RYAFHGCAVPNS-DYFSTPLGSVSIDVQS--------IDNLIK------------------I---------DDIKVSEQVHAQEHCLEVQLPFLQTCLH-------------------------------------QFTLLPLLTSNVSFI-----KVAKIIDALWQ-------QDDTLLVISSDLSHFHP------------------------------------------------------------------------------------------------------------------------------YADAQCIDQNTCSTIERF-------------EPSL--------------TAE--QACGSTGINALLLLAK------K--R----GY-------------QLT--RMELKNSGDTA-------------GDKERVVGYVSY--LIS
WP_019615162.1 -MKYRGPVVAGS----FYPASPEQLNTQLHTFL----------------------A---V--S---P-----------------E-Q-----------------------N-----------------------------------------------------------------------------LIPHALIVPHAGYCYSGAVAGEAYVYLNA----------I-A---SEIKRVIVLGPSH---RVPLQGCAISNY-DVFSTPLGKIHVASDC--------YKKLLK------------------S---------ALVSFCDSAHLFEHSLEVQLPFLQSCLQ-------------------------------------DFTIVPIVVGQCPPS-----LVSDLLNTLEAD------QPSTLVVVSTDLSHYHS------------------------------------------------------------------------------------------------------------------------------YRQAQLLDSQSIEKILSN-------------DNNL--------------HGQ--DACGCYAVNGLLDYAA------K--K----GW-------------KIK--LTAQANSGDTL-------------GDKQQVVGYASF--VLY
WP_008048079.1 -MTIRTPAVAGT----LYEADTQRLLVQMENWL----------------------E---S--A---P-----------------V-K-----------------------T---------T----------------------------------------Q--------------------------STPKVLIAPHSGFHYSGESAARAYQTLNA----------V-Y---DRIRRVILLGPAH---RTTVDHLVLPED-DVFATPLGQVPLDKTA--------VNWLRR------------------Q---------PGVITDNTLHAPEHSLEMQLPFLQTALE-------------------------------------DFFLVPIIVGQVDPD-----LVADILDALWL-------GDDSLIVVSTGLSRKLT------------------------------------------------------------------------------------------------------------------------------QADAEAQDRRTADRILEL-------------DPSL--------------SYT--EACGYSALNGALTWAR------R--Q----GL-------------HGQ--ELQLTTSADRG-------------GNQDSVRGFGSF--VLG
YP_001673183.1 FTSIRPAAVAGL----FYPAAPDELRAMLEGYLARARMSLI--------------S---Q--A---N-----------------T-Q-----------------------H-----------------------------------------------------------------------------SQAKVIIVPHAGYIYSGLVAAHAYVLIES----------M-A---ATVNKVLLIGPAH---RVYLQGGALPQS-QYFETPLGQISIDKRS--------VEMLES------------------N---------PHITVSDLPHQQEHCLEVQLPFLQHCLN-------------------------------------QFELIPLLIGESDPQ-----ETAKLLEQLWG-------GEETLVVVSTDLSHFHR------------------------------------------------------------------------------------------------------------------------------YAEATHLDKLTCQKILQG-------------LETI--------------FPE--QACGSFCLNALMLQLK------R--H----QL-------------CLT--QLSYQNSGDTA-------------GDKNRVVGYASF--ASR
WP_018936216.1 SPAIREPAVAGR----FYPAEAAVLRQMVEGFL----------------------AEVSP--P---E-----------------A-D-----------------------A-----------------------------------------------------------------------------PAPRAIVAPHAGFPFSGPVAASAYARLRP----------L-A---DQVRRVVLLGPSH---RVPFRGIATTDS-AYYRSPLGDIPVDREA--------VDALAG------------------L---------PGVQCLEAAHGPEHSLEAQLPFLQVVLE-------------------------------------DFRLIPLVVGDASPD-----QIEAVLDRLWD-------DPETLVVVSSDLSHFHD------------------------------------------------------------------------------------------------------------------------------EATAQRLDAATQQAIERM-------------DDSAL-------------GPE--EACGCRPLAGLLRAAR------R--R----GL-------------DIT--TLDRRTSADTA-------------GPRDQVVGYGAW--ALQ
YP_005025058.1 -MKYREAAVAGR----FYPATANELITQLDGYF----------------------A---E--Q---A-----------------L-L-----------------------T-----------------------------------------------------------------------------EAPKALIVPHAGYFYSGEVAAKAFRLLSN----------S-K---NTFSRVVLFGPSH---HVALDGCAVPDS-DVFLTPTGEVMIDREG--------VEDLLS------------------Q---------DLVATSDQAHHWEHSLEVQLPFLQYCLN-------------------------------------DFTLLPIVVGRDLHG-----YVKRILEAVTQ-------TPNTLIVVSSDLSHYHP------------------------------------------------------------------------------------------------------------------------------YSEANEIDADTIQRVLSF-------------GSN-I-------------HPE--RACGCNAINGLLDFAK------E--Q----HW-------------EIK--CINYTNSGDVM---AHHENRAP--EPSEGVVGYASF--ILF
YP_003654962.1 -MIKNKMNFSGT----FYPDDKKELLKYFEVFT---AN--E--------------E--------------------------------------------------------KIKLD-----------------------------------------------------------------------INPRAIIVPHAGYIYSGSVANVAYNLSKD----------------TKPKRVIVIGPSH---RYFLQGASIAQF-DSYETPLGDLVIDKEF--------GSKLIE------------------K--------YDFLHFVEDAHM-EHSTETQIPFIKNYF--------------------------------------DVKVLEIVYGKIDAK-----ELSLLVLELLK-------DKDNFLVISTDLSHFYT------------------------------------------------------------------------------------------------------------------------------LDEANILDGICIDAIKNQ-------------DIEKL-------------TKD-CEACGKEGVKALLQTAK------V--F----DY-------------KVK--FLDYKTSYEIT-------------KDKSKVVGYASF--LVG
YP_004167169.1 --MIRLAGNMGA----FYPANCSEIEKMIEHWN---GI--L--------------D------E---A-----------------L-T-----------------------D-KSVLD-----------------------------------------------------------------------EKPRAIIVPHAGYIYSGFTANIAHRILAN----------------SRPKRVVVIGPSH---HVYFEGVSASMQ-ESYQTPCGNLPIDKAY--------IEELTK------------------E---------YPLEFVPEAHHKEHSTETQMPFIQHYEP-------------------------------------QAKVVELIYGKIDYR-----QLVPLIDTILS-------DPENVVVISSDLSHFYT------------------------------------------------------------------------------------------------------------------------------LEEAKQLDNICLAGVAEE-------------SVEIL-------------EKG-CEACGIIGIKAIVEVAK------K--H----GW-------------KTQ--LLDYRTSADAS-------------GDTSRVVGYMSA--LIL
YP_001356575.1 --MKRMMSVAGA----FYPAECGSIESMIAQFN---SI--L--------------D------K---A-----------------I-E-----------------------D-QSYFS-----------------------------------------------------------------------LKPRAIISPHAGYVYSGFTANVAHRLLQN----------------TAAKRVVVIGPSH---RVYLSGISGSFY-DAFETPCGDLLIDTAY--------LEMLAQ------------------K---------FGIGFVPEAHQ-EHSTEVQMPFIHHYLP-------------------------------------NTSVIELVYGDVDPR-----NVAMICEEVLS-------DPHNVVVISTDLSHYYP------------------------------------------------------------------------------------------------------------------------------LSKAKELDMHCLQGVAEL-------------DITEL-------------HNG-CEACGKIGVEAIILAAK------D--L----GL-------------RPR--ILDYRTSADAS-------------GDTSSVVGYMSA--AFL
YP_004060181.1 -MSTRTMSVAGS----FYPASAAEINDMIFHFN---SV--I--------------E------A---H-----------------S-D-----------------------IIKSFST-----------------------------------------------------------------------LYGNAIIVPHAGWVYSGFTANVAYRILNN----------------SEPKTVVVIGPSH---RVGFDGVSICDL-THYQTPLGDLTIDPQL--------TKELRE------------------R---------FALPYFSEAHH-EHSTEVQMPFIKHYLP-------------------------------------DVQVVELVYAYAEPF-----MLEPVIEYCLA-------RQNTAVVISTDLSHYYN------------------------------------------------------------------------------------------------------------------------------LSQAQQLDSICLEAIREE-------------DSDKL-------------HQG-CEACGMIGVEAMLNIAK------K--R----DL-------------KNI--ILDYRTSADAS-------------QDTSRVVGYASV--LFY
WP_021286858.1 --MKREMSVAGT----FYPREASDILRYFGSFS---AL--F--------------N------K---K---------------------------------------------SSLIK-----------------------------------------------------------------------AKTRAVIVPHAGYVFSGYSANIAYRVLAK----------------SSVKNFVVIGPSH---RVAFDGVSMCLA-SEYLTPFGAIAKSELI--------YESLEK------------------N---------FGLKEII-THA-EHSTEVQFPFIKHYIE-------------------------------------GAKIVELVYGSVDPS-----ALSEIIDMILS-------LEDCGVIISTDLSHFYN------------------------------------------------------------------------------------------------------------------------------EQYANELDNVCLEAIEKL-------------DTFLL-------------HKG-CEACGILGVEAMMLSAR------A--Q----KL-------------NPI--ILDYRTSSDAS-------------GDESSVVGYMSA--CFV
YP_001358291.1 -MSTRETAVAGQ----FYPSDANEIKEMFEHYN---RI--I--------------E------E---H-----------------L-Q-----------------------N-EELLH-----------------------------------------------------------------------MKPRAVIVPHAGYVYSAFTANVAMRLLGN----------------TEAKRVVVIGPSH---RVYLKGTSISDY-DSYNTPLGALPIDREL--------VNELKS------------------R---------FGLQFVPDAHH-EHSTEVQMPFVKTYDT-------------------------------------DASVVELVYGDEDPA-----RLAEVIDYLLD-------DPDTVVVISTDLSHYYD------------------------------------------------------------------------------------------------------------------------------INKAKQLDSICLDAVQKL-------------DTAEL-------------HQG-CEACGKIGVEAMLITAK------R--R----GL-------------KPL--LLDYRTSADAS-------------GDESQVVGYMSA--AFL
YP_001359070.1 PQGIRKAAVAGS----FYPERCREIRRYIREFN---AA--F--------------D------R---L-----------------S-I-----------------------K-KEILD-----------------------------------------------------------------------IRPGAIIVPHAGYIYSGFTANFAYRFLKH----------------TKPKRIIVIGPSH---HYYFKGISAGHF-ENFETPCGEIEIDNPY--------LFALAK------------------E---------FNIGFDPKAHEKEHSTEVQMPFIQHYFP-------------------------------------KAKVIELVYGDVPAK-----ELALIITALLK-------NPDNAVVISSDLSHFYP------------------------------------------------------------------------------------------------------------------------------LEKAEKLDRNCLRAVVKL-------------DMNEL--------------KG-CEACGITGITAMILAAR------K--L----GL-------------SSK--LLDYSTSAKTT-------------HDESSVVGYMSA--IFY
YP_465801.1 --MVREPAVAGA----FYDARAATLAAEVDGWL---------S-AG------G--A------P-----------------------------------------------------------------------------------------------------------------------------APALGVLVPHAGYVYSGAVAGATFARV------------------AVPPRAIVLGPNH---TGLGHAAAALWPGGAWRTPLGTVPVDAEL--------TAALAA----------------------A-----PGVAGDRLAHLREHSLEVEVPFLQRARP-------------------------------------GVAIAALCLGPLSFA--ECEALGTAVGAAAR-------AAGALVVASSDMSHYLP------------------------------------------------------------------------------------------------------------------------------AAEARRRDRRALERLLAL-------------DAEGLYDVVRRE------GIT---MCGIVPATVMLVAAR------A--L----GA---------T---GAE--LVRYAHSGEVS-------------GDDDAVVGYAGV--VVR
YP_005166060.1 --MDRHPIVAGR----FYDAQPDELYAMVDGFL---------G-LA------EKRQ------A-----------------------------------------------------------------------------------------------------------------------------EQTLLAMVPHAGYVFSGAVCGKTLGTA------------------DLASTVLLLGPNH---TGRGERFALWPD-GSWLIPGGSLAVDTGL--------AEALLA----------------------A-D---PAIMADTAAHMGEHSLEVVLPFLFRLNP-------------------------------------ATTIVPVCVSAPSLD--SLERVGRAVGRVLA--D--Y-PEPVSIVVSSDMSHYIS------------------------------------------------------------------------------------------------------------------------------HEDAREMDGMALEPMMTL-------------APARLYDTVRSR------RIS---MCGVLPMTMGLFAAG------E--L----GA---------E---RAE--LVAYATSGEVS-------------GDFEQVVGYAGV--LVA
YP_006720920.1 --MTRQPAVAGQ----FYTDEPKRLRGDLQRMI---------P-AE------T--M------K-----------------------------------------------------------------------------------------------------------------------------QRVKGIVAPHAGYVYSGHVAGAVYGAI------------------EIPSTVVILGPNH---HGFGAAAALYPE-GEWLTPLGSVPIDVRL--------SQLVQK----------------------H-V---PLVEPEMSAHRFEHSLEVQVPFLQYCRA-------------------------------------DVSIVPICLGFGDYE--RCRLLGEGIARAIR--E--F-GEDVLIVASSDMTHYES------------------------------------------------------------------------------------------------------------------------------ADAARAKDEQAIAEVLAL-------------NPEGLVQICRRK------NIT---MCGVIPATVMLVTAK------A--L----GA---------S---KAE--LISYATSGDVT-------------GDNRQVVAYAAM--AVY
YP_003270047.1 RETIREPAVAGR----FYPHDAGELSTQVESFL---------Q-PA------GFAP------P-----------------------------------------------------------------------------------------------------------------------------QPAVAVMVPHAGLVYSGKVAGQVFAEV------------------EIPERVIILAPNH---TGRGPQVSVMAS-GQWRMPGGEVAVDERL--------AAELLA----------------------A-Y---PRAQADTEAHAGEHAIEVELPFLVARRP-------------------------------------GVRIVPVVLGMLSEL--EAVHLGQALATAIA--A--V-GDEVLVVASSDMSHFLS------------------------------------------------------------------------------------------------------------------------------EQQARRIDRVALEPLLEG-------------EPEGLYRTVQEH------RIS---MCGFIPATVMLAYAR------Q--L----GR---------G---TPR--LVSYATSADAF-------------GDSSRVVGYAGV--ILS
YP_901362.1 --MQRQPVVAGQ----FYPGNPDQLRNDLARMI---------P-QA------D--P------K-----------------------------------------------------------------------------------------------------------------------------RRVRGIIAPHAGYVYSGAIAGQAYGAI------------------QIPATALIIGPNH---HGAGDPAALFPA-GQWLTPLGPVTINSRL--------NDLIAT----------------------H-V---PFVHLDSLAHRFEHSLEVQLPFLQALRP-------------------------------------EITCAALCLGHGDYT--LLKELGEGIAAAIR--E--Y-GEDVLIVASSDMTHYES------------------------------------------------------------------------------------------------------------------------------AASARRKDDLALERVLAF-------------DPQGLLHVCRSE------MIS---MCGAVPAAVMLIAAR------E--L----GA---------T---AAE--VVAYGTSGDVT-------------GDNRQVVGYAAV--LVA
YP_845425.1 AERIRESVIAGS----WYPDNPGALRNEIAGYL---------K------------R------A-----------RP--------H-P-----------------------G---------R-------------------------------------------------------------------ENLIGLVAPHAGYMYSGEVAAHAYRQLEG----------------SRFERVLIVAPSH---RTRFPSSTIYHL-GGFRTPLGVVPLDVDL--------VQAFLE----------------------H-P---QLRGYYPQAEDQEHSLEIQLPFLQVVLG-------------------------------------EFKLVPIIMGNQTYE--HCTELAELIEKLCR-------NKNVLLIASSDLSHYHS------------------------------------------------------------------------------------------------------------------------------YREAKQLDGIVTARVAAF-------------DCQGLFRDLNDG------ACE---ACGAGPMVAVMLAAG------K--L----GA---------N---VSR--VLHYANSGDVT-------------GERSGVVGYMAA--AFY
YP_846114.1 PEQVRKPAIAGT----WYPASPVELRKQIEGFL---------N------------R------V-----------PE--------P-K-----------------------P---------R-------------------------------------------------------------------GQLVALISPHAGTIYSGQVAAYGYKLLEK----------------QKFASVIVISPSH---RARFEGVATYEL-GGFQTPLGIVPLDRDL--------IEALRR----------------------R-D---KRIAHRPEVHSEEHALEIQLPFLQTVLE-------------------------------------EFKLVPLIMGEQDFA--TCKRLAEAIADTVR-------EKRVLVIASSDLSHFHP------------------------------------------------------------------------------------------------------------------------------YERAKALDKVAADRVGAL-------------DPQGLSYSLAGG------ECE---ACGGGPMVTAMLAAM------R--L----GA---------N---SAE--VLKVANSGDVT--------GNK--NDARGVVGYMSA--ALW
YP_007552046.1 TASIRPAAVAGY----FYPDDPRVLQMQISEML----------------------S---TAVP---L-----------------E-V-----------------------V-----------------------------------------------------------------------------HAPKALVVPHAGYVYSGPVAASGYACATE----------L-R---QRVRKVVMLGPAH---RAEVRGFALPAS-QSFATPLGMVKLHHSD--------WQALQA------------------R---------PDVVVDDRPHEFEHCLEVQLPFLQTVLD-------------------------------------AFEIVPILVGGATGE-----QVADLLGQLWG-------GPETLILISSDLSHYHT------------------------------------------------------------------------------------------------------------------------------YDQARSTDRHAVDQVLRM-------------KPVLD-------------HQQ---ACGATPINGLIRAAA------A--R----GL-------------EPH--LLDLRNSGDTA-------------GDRSRVVGYASI--AFT
YP_285187.1 MINTRPPAVAGT----FYPGDPETLSTTVDRFL----------------------A---DA-S---P-----------------Q-S-----------------------G-----------------------------------------------------------------------------QQPKALIVPHAGYIYSGSTAANAYATLKP----------W-A---KTIRRVILLGPTH---RVAVEGIALPEV-EAFSTPLGTIRLDAQA--------IASIAG------------------L---------PQIVFSNHVHAFEHSLEVHLPFLQRILE-------------------------------------QFTLVPLAVGDAAPD-----AVAEILDLLWG-------GPETLIVVSSDLSHFLP------------------------------------------------------------------------------------------------------------------------------YGTAQQVDGNTCRHILQF-------------DTHIH-------------PEQ---ACGAYPINGLLLAAR------Q--R----GL-------------TPS--LLGLCNSGDTA-------------GDKSRVVGYAAF--SFA
YP_004294577.1 MATIRSPAVTGL----FYPADEHQLRQDVQFLL----------------------E---K--A---N-----------------Q-H-----------------------D-----------------------------------------------------------------------------LKPKALIVPHAGYQYSGAIAATAYASLRV----------A-A---ANIQRVVLLGPAH---RLAMQGLALPGV-DVFTTPLGGVNVDTEL--------VNAIAN------------------L---------PQVSINRAAHALEHSLEVQLPFLQSVLN-------------------------------------EFTFLPLAIGRASAE-----EVAEVLDYLWG-------GEETLIVISSDLSHFLP------------------------------------------------------------------------------------------------------------------------------YATAQHIDNQTVQSILQL-------------QQPIA-------------SDH---ACGSIAINGLIIAAQ------K--H----GL-------------IPH--LLDLRNSGDTA-------------GTRDQVVGYAAI--AFG
YP_315344.1 MPTVRPAAVAGL----FYPDDPVVLTQTLDALL----------------------A---EGEA---G-----------------A-E-----------------------R-----------------------------------------------------------------------------LTPKAVIVPHAGYIYSGPIAAAAYARLGD----------L-K---GRIRRVVLLGPAH---RVFVRGLALPEA-ERFVTPLGEVTIDREA--------IELLAA------------------L---------PQVTRSDAAHQMEHSLEVQLPFLQRVLG-------------------------------------DFTLVPLAVGQARAE-----EVAEVLDALWG-------GDETLIVISSDLSHFLP------------------------------------------------------------------------------------------------------------------------------APLARQSDRAAADAILAL-------------EPQLS-------------HEQ---ACGATPVNGLLLAAR------R--H----GL-------------RPL--ELDLRNSSDTA-------------GDPERVVGYGAF--AFV
WP_022195703.1 MTKTREPAVAGI----FYASELRQLDSEVEHYL----------------------S------A---E-----------------I-R-----------------------P---------G------------------------------------------------------------------TARPEILIVPHAGYVYSAPVAAQAYLQLKN----------Y-A---GKIKNVILVGPSH---RVAFKGIAASSA-DEFKTPLGKVQVNREL--------MDRIVAA-----------------N---------AAVRILDDAHRQEHSLEVQLPFLQKVLG-------------------------------------RFKIVPLVYGDVSAE-----ELARVLEPYVT-------DAGTVIIVSADLSHYFD------------------------------------------------------------------------------------------------------------------------------YDTARALDGKTAG-LIEQ-------------NRPEI-------------ENH--MSCGATGINAALLLAA------E--K----HL-------------RPE--TLELANSGDTV-------------GDRDSVVGYGAW--SFA
WP_022186756.1 LARYRNPAVAGI----FYSADKDRLDSEVEHYL----------------------A------D---T-----------------A-S-----------------------P---------L------------------------------------------------------------------DYQPRILIVPHAGYVYSASTAAKAYGRLQK----------Y-A---AKIKNVILLGPSH---RVAFRGAALPSA-DFFATPLGAVPVNREL--------TAQLAA------------------L---------PGFKIDDHPHKEEHSLEVQLPFLQKVLK-------------------------------------KFKIIPVVYGEVDPG-----LLAQALEPLVE-------RDDTLLVVSADLSHYND------------------------------------------------------------------------------------------------------------------------------YETARELDGRTAD-MVAN-------------NQAEL-------------ENH--MSCGADGINAALLIAK------E--A----AL-------------RPE--MLELLNSGDTS-------------GDKQRVVGYGAW--SFG
YP_423069.1 MTAIRPTAVAGQ----FYPADFAEANRQLTAFL----------------------DGAVA--A---P-----------------C-A-----------------------G-----------------------------------------------------------------------------RRPKALIAPHAGWVYSGPVAAGAYALLKP----------F-R---GSWSRVVLLGPSH---RVAFQGMALSSA-DQWASPLGAVPLDKDW--------SR-LAG------------------V---------AGVGVLDQAHAQEHSLEVHVPFLQATIG-------------------------------------EFTLLPVVIGDSSPE-----MVAGLLEALWG-------GDETLIVISTDLSHYLP------------------------------------------------------------------------------------------------------------------------------YEQCRSTDGQTVAAIEHM-------------DAAAL-------------SRD--GACGRLPVGGLLTAAK------R--R----GL-------------EIV--TLDVRNSGDTA-------------GPKDRVVGYGAW--ALF
YP_005418511.1 MLPLRPTAVAGI----FYPDAPTALARAVDDLL----------------------A---EA-P---G-----------------S-D-----------------------A-----------------------------------------------------------------------------PAPKALIAPHAGYVYSGPTAAAAYARLAP----------G-R---DTIERVVLLGPSH---RVPFRGLALTEA-QGYASPLGPVAIDHAW--------ADRLRA------------------L---------PYAGTLEDAHLPEHALEVHLPFLHRMLT-------------------------------------RFTLVPVVCGQVSVA-----QMAAALAELWG-------GPETLIVVSSDLSHYLP------------------------------------------------------------------------------------------------------------------------------YDQARALDDATAQTIEAL-------------DAEAL-------------GPR--EACGHIPVAGLLALAR------A--H----GG-------------RLE--RLDLRSSGDTA-------------GSRERVVGYGAW--ALA
WP_008892236.1 MTIIRPPAVAGT----FYPADADLLRSEIDGLMD-AAL--H--------------S------D---A-----------------V-S-----------------------G-------D---------------------------------------------------------------------ASPKAIIVPHAGLMFSGSLAALGFATVRA----------L-K---DTIKRIVIIGPAH---RMAFQGIALARA-DQFATPLGNMRCDLPA--------LQKALA------------------L---------PHVQMLDDAHTLEHGLEIELPFIQRLFGEDA----------------------------------DIGIVPLLVSRCSPR-----QVHEVIEKLWG-------GPETLIVISSDLSHFHD------------------------------------------------------------------------------------------------------------------------------YDTAQRMDNRTRTMIENF-------------DAENI--------------DT-TDACGALPVAGMLMVAR------N--R----GM-------------KIK--TLGMRNSGDVT-------------GDKSRVVGYGAW--AVY
WP_007221639.1 --MIREPAVAGS----FYSGDAIQLKRDIEDFS---------I-KG------C--E------K-----------------------------------------------------------------------------------------------------------------------------QPVLGIISPHAGYIYSGRVAGNLYSRI------------------EIPNTVVILAPNH---TGYGVPYSVWPD-GSWNTPLGNVKVDEEV--------VEELVQ----------------------A-S---DLIKKDKEAHFSEHAAEVQIPFIQYFNP-------------------------------------SVKIVVIVISSGDII--NLKDIGKNLSRVLQ--K--L-RPDALVVASSDMTHYES------------------------------------------------------------------------------------------------------------------------------QTSANRKDKIAIHEILSL-------------NESNLYYEVYSK------HIT---MCGIYPTIAMLVCSK------D--R----GA---------K---NAE--LVRYETSGDIT-------------GDYNQVVGYAGI--MIS
WP_002644283.1 GTEIRPAGVAGT----FYPADPARMTAQLGELF---------H-DQ------V--D------A-----------------------------------------------------------------------------------------------------------------------------QPWAAAMVPHAGWKYSGKIAARVLNRI------------------QLPSTIIVIGPKH---TREGVDWAVAPH-QAWQLPGGNLNSDRAL--------AQKLAE----------------------Q-I---PGLELDAAAHRSEHAIEVELPLIQRLAP-------------------------------------DAKVIGIVIGSGNLP--RCEEFAAGLARVIQ--E--M-PEPPLLLISSDMNHFAT------------------------------------------------------------------------------------------------------------------------------DKENRRLDELALEKMRSL-------------DPEGLLETVREY------HIS---MCGVLPAVIVMKTLQ------K--M----GKL--------N---QIE--QVGYATSGDVT-------------GDSSRVVGYAGL--LIN
WP_007220519.1 LQEVWEPQVAGR----FYSENENVLKGQINTFF----------------------K------N---I--P--------------E-Q---------------P-------D---------K-------------------------------------------------------------------GKPLAVISPHAGYQYSGQVAAYGYKSIKG----------------YEFTRVILLSPSHFSSGKRFRGVSILKT-KNFKTPLGLITVDQEA--------CNYLLT--------------FAKGSSPTAPQKTTTLFGSYEGAYSGEHSLETQLPFLQLSLG-------------------------------------NFTLVPIMVGILVDD--DFDQIAHAIRPLLN--------DKTLVVVSSDFTHYGEGYGY-VP-----FK-T------------------------------------------------------N------------------------------------------------I------EKNIKALDYGAFEKILSK-------------DFHGLRTYRKET------GIN---TCGIIPIALLLKLLP------E--N-A-----------------QGE--ILNYDTSGRQS-------------NNFSFSVSYASILFTK-
CAJ70765.1 PPQTWESQVAGR----FYPGNEAALKGQINEFL----------------------N------E---V--S--------------S-Q---------------K-------S--------------------------G--------------------------------------------------NRPLAIISPHAGYVYSGQVAAYGYSAIKG----------------HGFKRVIVLSPSH--SGRRYRGASILKA-TSYKTPLGKISIDQEA--------CDYLLN------------TSFTAESKNKRNSSPLKLFGDYDGAYKGEHSLEMQLPFLQMTLG-------------------------------------DFNLVPIMIGILIDN--DFDKVAEAIRPLLD--------DKTLLVVSSDFTHYGDAYRY-VP-----FR-E------------------------------------------------------N------------------------------------------------V------EENIKILDYGAFEKILNK-------------DFDGLREYRKQT------GIN---ACGILPISILLKLLP------D--S-A-----------------KGQ--ILHYDTSGHQT-------------NNFVYSVSYASILFTK-
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YP_002248185.1 -MIKRRPSVAGY----FYPSNSKELLQEIEEYM-----------PT------T--L------K-----------------------------------------------------------------------------------------------------------------------------IDAFGAICPHAGYVYSGSVAGAVYSKL------------------KPKEIFILIGPNH---TGYGENVALMTE-GEWEIPLGSIKIHSEL--------AKKIIE----------------------K-S---PLAKDDIHAHLHEHSLEVQLPFIYKLNP-------------------------------------EAQIVPITLKMLSLK--DCLSLAQGIVLAVN--ELNF-RDKVVVVASTDMSHYLP------------------------------------------------------------------------------------------------------------------------------DELARKVDSLAVEKIRHF-------------DPEGLYNTVLEH------GIS---MCGFVPTVTMLYTTK------L--L----GA---------K---EIQ--VIKYTTSAEVS-------------RDYDKVVGYLGA--IVY
WP_022458067.1 --MKKRASAAGT----FYPSEKHELEQLIESFR-------------------------------------------------------------------------------IKEPE-----------------------------------------------------------------------YYSRAVIIPHAGYVYSGKLAAKGIQQLK-----------------KDAKNVFIFAPAH---YERIFGCTVCDY-DAFETPLGDIEVNKEF--------NGEIAK------------------F---------CDCNAGNFVFEKEHSIEVQLPLIKTFLP-------------------------------------DAKIIPVLYGCENFK-----NLAETIENFYE-------NEDNVFIISSDLSHFYP------------------------------------------------------------------------------------------------------------------------------EKEAYKIDNYTAKLIEEN-------------NLSNF-------------EQE--QACGAVGICGLVEFAK------K--K----NF-------------SLI--RAGLTNSAAAT-------------GDSSRVVGYGSW--FLY
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WP_022441795.1 --MIKEMNAAGT----FYPAQKDELEELFKNYT-------------------------------------------------------------------------------VESPK-----------------------------------------------------------------------YYSRAIIIPHAGYKYSGQLAAKGIQQLN-----------------KAVKNIFIFAPAH---YERIFGCSICDY-KAFETPLGNIEVNQTL--------TKEIAK------------------L---------CDCNIGNFAFEKEHSIEVQLPLIKYFLP-------------------------------------NAKIIPVLYGCENFK-----NLSETIEHFYE-------DEENAFIISSDLSHFYP------------------------------------------------------------------------------------------------------------------------------EKEASKIDNYTAKMIEEN-------------NLSNF-------------EQE--QACGAVGICGLIEFAK------K--K----NY-------------SLI--RKGLINSAAAT-------------GDSSRVVGYGCW--ILY
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YP_002353397.1 -MKRRLPSVAGY----FYPAREKELLNMLSQFI---------K-EV------P--Q------K-----------------------------------------------------------------------------------------------------------------------------TPLLGCVVPHAGYIYSGKVAGLIYSIM------------------EVPEVAIIIGPNH---NGLGYPSAIYSE-GVWATPLGDVEIDSIL--------SRKIIN----------------------N-S---KYLKEDFVAHHPEHSLEVQVPFLQYLNF-------------------------------------NIKIVPITVVDYSYE--VLKDLGYAIGKSLL--D--Y-EKNTVIIASSDFSHYEP------------------------------------------------------------------------------------------------------------------------------YEIAKQKDFYAIEAILNL-------------DEKEFIKRVVEK------DIS---ICGVGPIVITIIAVK------L--L----GG---------R---KAQ--LVAYQTSGDIT-------------KDIDQVVGYAGI--IFP
YP_002251218.1 -MKKRLPAVAGY----FYPATSRELLNMLSQFI---------K-EV------P--N------K-----------------------------------------------------------------------------------------------------------------------------VPLWGCIVPHAGYIYSGKVAGAVYSLM------------------EVPDVAIIIGPNH---NGLGYPSAIYSE-GIWTTPLGDVEIDSVL--------SQKILQ----------------------E-S---DYLKEDALAHQPEHSLEVQVPFLQYINP-------------------------------------NIKIVPITVVDYSYE--VLKNLGYAISQAVR--D--Y-EYNTVIIASSDFSHYEP------------------------------------------------------------------------------------------------------------------------------HEIAKQKDLYAIESILNL-------------DEKEFIKRVIEK------DIS---ICGVGPIVITMIAVK------L--L----GS---------K---RAK--LVEYQTSGNVT-------------RDFDQVVGYAGI--IFP
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YP_006971247.1 MELVRREAAAGV----FYPREGETLRREVEGLL----------------------E------A---A-----------------R-T-----------------------P---------P------------------------------------------------------------------LPGVRGALAPHAGYLYSGRVAAEAFRALSA----------W-K---GRARRVLLLGPSH---FVPFLGVAFHPY-RAWRTPLGETPVDLEG--------GRRLLAR-----------------G---------HPFRALEEPFREEHSLEVLLPFLQVALP-------------------------------------QTPILPLLFGEVDPL-----GVAEALEEEL--------GPRDLVVASSDLSHYHP------------------------------------------------------------------------------------------------------------------------------EPVARARDGKTLEKALAL-------------DPLAL-------------AES--EACGRLPWASLTALAR------G--L----GW-------------RPR--LLAYATSAEAK-------------GERARVVGYAAV--AYL
YP_003504560.1 --MHRQAAVAGV----FYPADAGSVTEFIKSSL---------P-DG---------A------P-----------------------------------------------------------------------------------------------------------------------------EKAVGVVVPHAGYIYSGATAVRTLARV------------------KIPDTVILVGPNH---TGAGPSISVYPE-GSWATPLGDVPVDSVL--------VDKFCE----------------------N-----PLFNKDTTAHHSEHSLEVILPILKYFNP-------------------------------------DVKVVCVTVKYINLE--TAETAAKHIADV----------TDALFVISSDLNHFED------------------------------------------------------------------------------------------------------------------------------AEITERKDMAVMEKLLEM-------------DMNGLYYIVPEE------NIS---MCGVVPACMGIRYCQ------A--K----GA---------D---TAV--FVEHIHSGLVS-------------GDNNRVVGYAGL--YYK
YP_004604096.1 --MYRDTVVSGL----FYPSDKNKIISFIESNK---------T-IE---------T------A-----------------------------------------------------------------------------------------------------------------------------QEAKMIIVPHAGYVFSGATAVKTISRI------------------KLPKNIILLGPNH---TGTGGRIAVYPG-GKWSCPLGDVPVNENM--------VEKLID----------------------------KGFESDQPAHVKEHSLEVQLPILKYFRD-------------------------------------DLNIVPIAFKGLGFD--DCRNAGKVLKDLVD-------ETDSMIVVSSDFNHFED------------------------------------------------------------------------------------------------------------------------------IETTNEKDFDAINRILDL-------------DSKGLYDTVLSK------NIS---MCGIIPTVVALESLE------K--K----EN---------L---KAS--LVEHTTSAETS-------------GDASQVVGYAGI--IIK
YP_003496921.1 --MLRKAAVKGY----FYPDKKEELIDFFEKNK---------T--E---------S------K-----------------------------------------------------------------------------------------------------------------------------IDAFLAIVPHAGYIYSGKTAVKTLSSL------------------NLKKKVLLIGPNH---TGFGERVALYPD-GEWETPFGFVRVDSEL--------NRKLSL----------------------I-----PEIEEDIIAHVREHSLEVILPILHYFKK-------------------------------------DITFSAITMMPLKYN--QCVKLASDIYKQIK-------DEDLNIIISSDFNHYED------------------------------------------------------------------------------------------------------------------------------AETTDKKDLMAIEKILSL-------------DTKGLYDTVFDN------DIS---MCGIYPAIVGIEIAK------R--F----GA---------K---EGI--LIEHTHSGFVN-------------GDFSQVVGYAGI--LIK
YP_004051706.1 --MRREAVVKEY----FYPSDRGTLKKLFQSWG-------Q-V-DT---------S------K-----------------------------------------------------------------------------------------------------------------------------KDALVSIVPHAGYIYSGEVAFRVLSAI------------------NIKRRVILMGPNH---TGFGQRVSIYPG-GSWETPFGDIDIDEEL--------VERFVN----------------------------VGLKTDTLAHLKEHSLEVILPILKYLNE-------------------------------------NCKIVPITISYLRYD--ECMMVAEKILDVVNYF-----KDEVTFVISSDFNHFED------------------------------------------------------------------------------------------------------------------------------EKTTLLKDKYAIDAILRL-------------DPEGLYNVVRDK------DIS---MCGVIPSTIGLIVAK------N--L----GA---------Q---KGE--LLIHTTSGRVS-------------GDYDRVVGYAGI--VIS
WP_022852037.1 --MLRKAAVKGL----FYPSTVSEISEFIESAR---------E-GS---------G------T-----------------------------------------------------------------------------------------------------------------------------MGARAVLVPHAGYVYSGRTAVKTLSRV------------------RIPDTVILIGPNH---TSMGSPFSVYSE-GAWEVPGGEVRVDDSA--------AGRLIS----------------------S-----GVFTHDTAAHRNEHSLEVIVPILKQLNP-------------------------------------DVAILPVTVGRGDLR--TVRELGRIMAEAFK-------DEDILVVISSDFNHFEN------------------------------------------------------------------------------------------------------------------------------ASITEEKDRMAIDAVLKM-------------DTEELFKSVTDN------SIS---MCGVIPAGIGIEYLK------Q--L----GG---------S---NPQ--LVEHTHSGEVS-------------GDNDKVVGYAGI--IFP
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YP_008856386.1 --MLRPASAAGR----YYPASKEKIRSVITPLE---------I-KG------V--T------K-----------------------------------------------------------------------------------------------------------------------------ERYLGAVMPHAGYPYSGGVAMAVASRL------------------DLPETVIILGPSH---TGIGAEYAIMAS-GIWQTPMGEVEIDSPL--------AHSIMK----------------------Y-C---RHIKADPSAHQYEHSIEVQIPILQYFKP-------------------------------------DIKIVPITLSFGKTE--TLEDIGHGIASALR--E--T-GREAIIIASSDMTHYEP------------------------------------------------------------------------------------------------------------------------------QAEAHLKDSMALDAIVKL-------------DAADMLERIQAN------HIT---MCGYAPVAAMLTAVK------E--M----GA---------K---RAR--VVAYQTSGDIT-------------HHMDQVVGYAGL--VVE
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YP_003462864.1 --MLRQASAAGR----YYPASKEKIRSVITPME---------V-KG------I--A------K-----------------------------------------------------------------------------------------------------------------------------ERYLGAVMPHAGYPYSGGVAMAVASRL------------------DLPEIAIILGPSH---TGIGAEYAIMAS-GIWQTPMGEVEIDSPL--------AHSIMK----------------------Y-C---RHIKADPSAHQYEHSIEVQIPILQYFKP-------------------------------------DIKIVPITVSFGKSE--TLADIGYGIASALR--E--T-GREAIIIASSDMTHYES------------------------------------------------------------------------------------------------------------------------------QSDAHLKDSLALDAIIKL-------------DAAEMLERIQQN------HIT---MCGYAPVAAMLTAVK------E--M----GA---------K---RAR--VVAYQTSGDVT-------------HHLDQVVGYAGL--VVE
YP_002014976.1 NENVRYPAVAES----FYPSDREELDTFLESIL----------------S-----E------S---T-------AT---N----N-S-----------------------E---------K-------------------------------------------------------------------ASIRALLVPHAGYAFSGRASAEAYSRLAG----------------NQYRTVFILGNAH---AYRFNGIALDTH-HIWQSPLGRIPINMDA--------AEQFRT----------------------AAP---RLIDYLDIAHHSDHVLEVQLPFLQKTLK----T--------------------------------GFSILPILFGENAKD--ISLKTARILSDIL--------QPDDLLIASSDLSHYPS------------------------------------------------------------------------------------------------------------------------------YDDANAIDRKTLDAIVNI-------------DMKGLERHVRNTMKQNVAHED--AFCGPDGLKTLLRIAT---------Q----RG---------W---TAE--ELAYCNSGDAEW------------RDRDAVVGYGSVA-FYE
YP_001999492.1 QRNIRNPAVAGA----FYPADPSELNTLLAELF-----------------------------E---K-------TS---Q----P-S-----------------------S---------Q-------------------------------------------------------------------PSPKAVIVPHAGYRFSGRVAARAFSTLEG----------------QHIRTAVLLGNAH---AALFDSIAIDPH-DGWRTPLGTVPLDKMM--------RIRLIE----------------------LDP---TLYHQSDIAHQRDHVLEVQLPLLQHALA----S--------------------------------GFKILPVLFGQNPAG--TYWQCAEALLSLL--------SDDDLLIASSDLSHYPT------------------------------------------------------------------------------------------------------------------------------YHDAQAIDTRTLEHLVEL-------------DIQGLEQHEQEVMQRRIPGLE--TFCGPDAVKTVLEIGS---------R----LG---------W---KGK--LLSYRNSGDADQ------------ASRDAVVGYGAVM-FTT
YP_001942258.1 NPEIRYPAVAEA----FYPADIRELESLITSLL----------------------Q------Q---V-------KP---E----H-K-----------------------K---------R-------------------------------------------------------------------KKIRAIVTPHSGYLYSGSIAACAYKAITG----------------STFKNVFLMGHAH---AYLFEGVALDSH-KAWHTPLGNVPVNTDM--------NARLIG----------------------LAP---ELVHELNIAHHSDHTLEVQIPFLLRTLK----P--------------------------------DFSIVPMLFGENAID--VHLKTADLLLPLL--------NPDDLLVVSTDLSHYPA------------------------------------------------------------------------------------------------------------------------------YRDANTIDRLTLEHIVSS-------------DIDGLEEHERRTINENASDEI--SCCSPDALKTLLVIAG---------R----LG---------W---HAE--KLCYNNSGDTPH------------DDKMNVVGFGTVI-FFE
WP_021928248.1 MTKVHSPAVAGQ----FYPSDADTLKAVVDGFL-----------------------------D---S-------AS--------A-R-----------------------P---------Q-------------------------------------------------------------------GRVQAVIVPHAGYVFSGAVAAEAYASIAP------------T---ERYERVFLIGPSH---REAFRGASVDVECDWYETPIGRLRVDTEA--------GFELIG----------------------A-D---SIFRDFHNAHVREHCLEVQLPFLQERLR----E--------------------------------VPSIVPIIIGSVDGG--GLRRIARVLGPYM--------NEDNLFVISSDFSHYPS------------------------------------------------------------------------------------------------------------------------------YEDACRVDGATGEAIASG-------------SVNRFLDVLLDNARAKVPNLA--TACGQLPIAALLMMME------G--R----DD---------L---EIR--HLDYRNSGDAAVY-----------GDKSEVVGYHAFS-VMY
WP_007573622.1 AQNVRQMAVAGQ----FYAASRQDLQSDLEKCY----------------------A------E---G-------RGLLARSGVVV-G-----------------------D---------S-------------------------------------------------------------------ARVQAVIVPHAGYVFSGSVAASAFASIPK------------D---ASYQHIFLLGPSH---HVAFDGVSVCSVFDAYRTPLGDVAVDTKL--------CKELMR----------------------R-S---PVFTYVSSAHDREHCLEVQLPFLQYRLA----S--------------------------------LPPIVPMIIGTQDFA--TLKKMAEVLMPYF--------TPDNLFVVSSDFSHYPS------------------------------------------------------------------------------------------------------------------------------YSDALTVDRNSGEAITTG-------------RLDKFVEALRENECRGVDNLY--TACGQSAIAVLLMMAA------ASVE----NP---------P---SIH--HIAYLNSGDSPY------------GGKKEVVGYHAFC-VLR
WP_010528400.1 EVKDRQPSVAGM----FYAGEPVALQNHLKSLF----------------------E------E---A-------QP--------G-V-----------------------G---------D-------------------------------------------------------------------AQVAALIVPHAGYLYSGGVAASGFAQINE------------N---AHYKTIFLIGSSH---RMAFNGASVYTQ-GDYLTPLGRVDVDKAL--------AQKLVE----------------------S-S---PYITDIFAPHKDEHSLEVELPFLQYRLK----N--------------------------------SFKLVPIVMGPHDAV--GARMVAEALKPYF--------KPGNLFVISTDFSHYPK------------------------------------------------------------------------------------------------------------------------------YEDAKKVDAITVDAILKN-------------DPDLLLNTLEQNRKLGVTNLV--TLCGWTSVLTLLYITQ------D--D----TC---------L---DFR--HIEYRNSGDVPF------------GDSSRVVGYHAIA-VFR
WP_010663136.1 LKRDRKPAVAGM----FYEDDASLLHGHLKELF----------------------S------R---A-------KP--------R-D-----------------------T---------N-------------------------------------------------------------------DEVAAIIVPHAGYVYSGKIAASGFNQIPE------------D---AKIERIFLIGSSH---RVAFDGAAVYMQ-GDFMTPFGPVEVDADV--------AGELVE----------------------Q-E---SGIFSDPEVHAREHSLEVQVPFLQFHLK----H--------------------------------PFKLVPLLVGPHDAS--VTPRIAKTLEKWF--------TSGNLFVISTDFSHYPS------------------------------------------------------------------------------------------------------------------------------YEMALQVDANTAEAVLKN-------------DPDELLSVLERNRKLNVEGLS--TMCGWSSVLTLLNITR------H--V----GG---------I---RWE--EVDFGNSGDVSV------------GDKERVVGYRAMA-VYR
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YP_002121598.1 --MVREEAVAGL----FYPGDKDILLQAINLVC---------E-NE---VI----Q------D-----------------------------------------------------------------------------------------------------------------------------VDAKGVIVPHAGYIYSGHTACSVYKRL------------------KPKKNIIMMGPNH---TGQGPVISIDSS-DAWKTPLGEVPINKEL--------RDKIAS----------------------------FGIEIEPKAHIKEHSLEVQLPFLQVYFK-------------------------------------DFTIVPMILGFLDYE--TIVKFGKFLSSFVD--------DDTLILVSSDMSHYIS------------------------------------------------------------------------------------------------------------------------------QEEAQKKDSFLYDTISRL-------------DSKELYRRAIQY------NIT---MCGFIPAAVAIEALK------D--K-----V---------K---KAY--AVEYTNSGMVT-------------KDFEKVVAYLGV--IFE
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N. YgiD-like family

Table 1-defined conserved VRs features marked above secondary structure predictions
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YP_001190550.1 ------------------------------------------------------------------------------------------MIGLFVSHGSPTILVEDIP----------------WKKLMREVGEKI------RSEVNPETVVVISPHFISWSG------------------------KHLVEVQEKLECIQDYYG-FPDELY-----------KFCYSADNDVELARQIVSAGKK-------AGLE-----VEE--------------DSSWGLDHGAWIPLSYMFP----------------------------GLRVVSISITDG-------TPQE----HYKLGEVIAQASSGR----------RVLILGTGSPTHRLDGL--------------------------------YLGIKPKQSRFDQVLMGLLKEG---------------KFDEIMEL----PKTKMWVEAQPE-----GLLNPLYTVLGFV-----------KPRKA--EILGYDVPW-GGVSMLAVRFE-----------------------------------------
EWG06755.1 -----------------------------------------------------------------------------------------MKLGYFVSHGSPTILVENVK----------------WKSTLSSIGKEI------KKEVNPDVVVVSSPHFFTFSD------------------------VHYVEVSEKLECIQDYYG-FPDELY-----------KFCYSAENDVELARKIAELSH--------GKFV-------E--------------DKSWGLDHGAWIPLYYMFPEG--------------------------GVKVVTVSINED-------SPEE----HYELGEVIAKAVEALGR--------RAVFLATGSPTHRLDLF--------------------------------YFKLKPRPSKFDHLLVDLLKEG---------------KFEEVLKAKE--LYPKEWKEAMPE-----GELNTMYMLMGFV-----------KPKRA--EVIDFDVPW-TGVSMLATAFYG----------------------------------------
NP_343316.1 ---------------------------------------------------------------------------------------MMMTVGLFISHGSPTILTEENK----------------WKDLLRNIGKDV------MEKYKPDTIIVSSPHFISWSG------------------------DYYIENSEKLECIQDYYG-FPEETY-----------KYCYEAYNDVELVNEIVMAS---------DGII------KE--------------DNRWGLDHGAWIPLLFMFPEY--------------------------KPKVVTISITDN-------SPES----HYAIGEKIRNAVEKLGR--------KVLFLATGSPTHRLDLF--------------------------------YFKITPKPTNFDIILMDMIKSG---------------EFDKILRINE--LYPKEYQTAMPE-----GNLNTLYILLGFV-----------KPKRA--EILGYDTPW-PGVSMLAASFYD----------------------------------------
WP_016732126.1 ------------------------------------------------------------------------------------MEFLLMTIGLFISHGSPTILIDENK----------------WKDLLRKVGKEI------EEKYKPETIIVSSPHFVSWTE------------------------TFYIESSEKLECIQDYYG-FPDETY-----------KYCYNALNDTELVEEIVKNAEG-------KVVK----------------------DDKWGLDHGAWIPLFYMFPEY--------------------------KPKVVTISITGN-------SPES----HYEIGEKIRKAVEKLGR--------KAVFLATGSPTHRLDLF--------------------------------YFKITPKPTKFDVILMDLIKSG---------------EFEKILKINE--LYPKEYQTAMPE-----GNLNTLHMLLGYV-----------KPKKA--EILGYDTPW-PGVSMLAASFYE----------------------------------------
WP_016729858.1 ------------------------------------------------------------------------------------MEFLLMTIGLFISHGSPTILIDENK----------------WKDLLRRVGKEI------EEKYKPETIIVSSPHFVSWTE------------------------TFYIESSERLECIQDYYG-FPDETY-----------KYCYNALNDTELVEEIVKNAEG-------KVVK----------------------DDKWGLDHGAWIPLFYMFPEY--------------------------KPKVVTISITGN-------SPES----HYEIGEKIRKAVEKLGR--------KAVFLATGSPTHRLDLF--------------------------------YFKITPKPTKFDVILMDLIKSG---------------EFEKILKINE--LYPKEYQTAMPE-----GNLNTLHMLLGYV-----------KPKKA--EILGYDTPW-PGVSMLAASFYE----------------------------------------
YP_005645201.1 -----------------------------------------------------------------------------------------MTIGLFISHGSPTILIDENK----------------WKDLLRRVGKEI------QEKYKPETIIVSSPHFVSWTE------------------------TFYIESSERLECIQDYYG-FPDETY-----------KYCYNALNDTELVEEIVKNAEG-------KVVK----------------------DDKWGLDHGAWIPLFYMFPEY--------------------------KPKVVTISITDN-------SPES----HYEIGEKIRKAVEKLKR--------KAVFLATGSPTHRLDLF--------------------------------YFKITPKPTKFDVILMDLIKSG---------------EFEKILKISE--LYPKEYQTAMPE-----GNLNTLHMLLGYI-----------KPKKA--EILGYDTPW-PGVSMLATSFYE----------------------------------------
WP_016731472.1 ------------------------------------------------------------------------------------MEFLLMTIGLFISHGSPTILIDENK----------------WKDLLRKVGKEI------EEKYKPETIIVSSPHFVSWTE------------------------TFYIESSEKLECIQDYYG-FPDETY-----------KYCYNALNDTELVEEIVKNAEG-------KVVK----------------------DDKWGLDHGAWIPLFYMFPEY--------------------------KPKVVTISITDN-------SPES----HYEIGEKIRKAVEKLGR--------KAVFLATGSPTHRLDLF--------------------------------YFKITPKPTKFDAILMDLIKSG---------------EFEKILKISE--LYPKEYQTAMPE-----GNLNTLYMLLGYI-----------KPKKA--EILGYDTPW-PGVSMLAASFYE----------------------------------------
NP_343447.1 ------------------------------------------------------------------------------------MEFLLMTIGLFISHGSPTILIDENK----------------WKDLLRRVGKEI------EEKYKPETIIVSSPHFVSWTE------------------------TFYIESSEKLECIQDYYD-FPDETY-----------KYCYNALNDTELVEEIVKNAEG-------KVVK----------------------DDKWGLDHGAWIPLFYMFPEY--------------------------KPKVVTISITDN-------SPES----HYEIGEKIRKAVEKLGR--------KAVFLATGSPTHRLDLF--------------------------------YFKITPKPTKFDAILMDLIKSG---------------EFEKILKISE--LYPKEYQTAMPE-----GNLNTLHMLLGYI-----------KPKKA--EILGYDTPW-PGVSMLAASFYE----------------------------------------
YP_003418837.1 -----------------------------------------------------------------------------------------MTIGLFISHGSPTILIDENN----------------WKDLLRRVGKEI------EEKYKPETIIVSSPHFVSWTE------------------------TFYIESSEKLECIQDYYD-FPDETY-----------KYCYNALNDTELVEEIVKNAEG-------KVVK----------------------DDKWGLDHGAWIPLFYMFPEY--------------------------KPKVVTISITDN-------SPES----HYEIGEKIRKAVEKLGR--------KAVFLATGSPTHRLDLF--------------------------------YFKITPKPTKFDAILMDLIKSG---------------EFEKILKISE--LYPKEYQTAMPE-----GNLNTLHMLLGYI-----------KPKKA--EILGYDTPW-PGVSMLAASFYE----------------------------------------
YP_002842699.1 -----------------------------------------------------------------------------------------MTIGLFISHGSPTILIDENK----------------WKDLLRRVGKEI------EEKYKPETIIVSSPHFVSWTE------------------------TFYIESSERLECIQDYYG-FPDETY-----------KYCYNALNDTELVEEIVKNAEG-------KVVK----------------------DDKWGLDHGAWIPLFYMFPEY--------------------------KPKVVTISITDN-------SPES----HYEIGEKIRKAVEKLGR--------KAVFLATGSPTHRLDLF--------------------------------YFKITPKPTKFDAILMDLIKSG---------------EFEKILKISE--LYPKEYQTAMPE-----GNLNTLHMLLGYI-----------KPKKA--EILGYDTPW-PGVSMLAASFYE----------------------------------------
YP_002828808.1 -----------------------------------------------------------------------------------------MTIGLFISHGSPTILIDENK----------------WKDLLRKVGKEI------EEKYKPETIIVSSPHFVSWTE------------------------TFYIESSEKLECIQDYYG-FPDETY-----------KYCYNALNDTELVEEIVKNAEG-------KVVK----------------------DDKWGLDHGAWIPLFYMFPEY--------------------------KPKVVTISITGN-------SPES----HYEIGEKIRKAVEKLGR--------KAVFLATGSPTHRLDLF--------------------------------YFKITPKPTKFDAILMDLIKSG---------------EFEKILKISE--LYPKEYQTAMPE-----GNLNTLHMLLGYI-----------KPKKA--EILGYDTPW-PGVSMLAASFYE----------------------------------------
WP_020374054.1 ---------------------------------------------------------------------------------------MALLGGIYAPNTPTLIGDLGIRHEA-------------TERALKDLGQRL------QDLSSIDAILVISPHFVTGRG-------------------------FGLVNSSPLRQIFDFTG-FPSAFY-----------HVHYSPPGAPEVVQTLEQLARQ-------VDVP-----IAV--------------TDQWGLDHGAWAPLHHLFPAA--------------------------KIPVVPISICPE------LGPAV----HETLGHQIHQLAEKF----------HLLVIATGSLIHRLDLW-----------------------------NQDLVSYPEDARQYLRTAKEAFMQG---------------QWELLWNA-----PISWREHAAPE-----GGELPLRVLAGAI-----------PSFRA--EILAEEEEF-SAVSLTTVFFQPTGE-------------------------------------
WP_021789408.1 --------------------------------------------------------------------------------------------MCFLPNTPTLIGDLGVKNDK-------------TLSALRSLGDEI--------RDTTDAVIIMSPHFQTSGS-------------------------FGIVSSPRLKQIYDFYG-FPSDFY-----------EIKYEPPGDPDLAKEIMKLGSE-------NSIR-----IGQ--------------VTNWGLDHGAWSPLFHIFRDS--------------------------DVPVVPLSICPE------IGPQA----HVLLGKLMRSQSIKK----------NICVLSTGSLIHRLDLF-----------------------------QRGNQETPPAAVEYLNLCISAFNEG---------------NWEKIWNA-----PPDIVRAASPE-----GHNLPLRFIQGAV----------GEKFKS--RVLSNEIEF-NAASLTTVIFKNL---------------------------------------
NP_394576.1 --------------------------------------------------------------------------------MYALIHRMTLNAMVYAPNTPTLIGDLGVKHTE-------------TERALNEIGRSC--------ADRIDTVIVVSPHFITSGG-------------------------FGIVASERPKQLYDFYG-FPDSFY-----------LVKYDPPGNPEMGEMLIRELLK-------QGIP-----AGN--------------ATSWGLDHGAWSPLRLMFPDA--------------------------DKRVLPVSISPA------LGADS----HLKLGMAIRKVSSEH----------DAMLLVTGSIIHRLDLY-----------------------------SKGTGEMPEEALKYLELAAKYMVAG---------------SWEAIWNI-----SHDLFIAASPE-----GGEYPSRVLAGSAS----------NRMRG--RIMAQELEF-NAVSLTTILFSEGLR-------------------------------------
EWY81671.1 -------------------------------------------------------------------------------MGSIPAQKKKPTPVFLFAHGSTMMLGEESE----------------PARIWESIGNEC-------LRRGVKRIVMMGAHWDSPYD-------------------------TVRVSM-NPDAKKDPVGSVTEARY------------MPYKMVADLKGGQRVIDMLRG-------AGIN-----AQA--------------DPKFEWVHDTFLIVIRMFPHC-------------------------IPLPTTIVSMNAR------YDPHL----HTKIGAALRPLRYE-----------DTLIIGSGGSVHNLYRN------------------HWYQMLTYRDNFAQPVPPGDFALEFRQALEDAVTQN---------------TGPALRRAVTRLMKHPRYKEAHGT----DDHYMATLFAAGAAGHHED------QG-PN--KFLGECWEL-VNMCNSQYQLGDWDESL-----------------------------------
XP_001824339.2 ---------------------------------------------------------------------------------------MTLTPVHFFSHGSTMMLGEESS----------------SADYWKQCGDEA-------LRNGIKGVILMGAHWDCFGD------------------------QIQVSTNPNPGKSPVAY--VHPSKY------------VDYKINNDLKTAQRCIDLLDE-------AGYN-----VSG--------------NDTFDWIHDTYLILIRMFPNG--------------------------CPPSTLISMNAR------YDPHF----HMKVGSTLRQLRKE-----------NYLIIGTGGAVHNLYRNRWA------------------PMLRFRDNFAQDSPPEHWALEFRQSVEDVFLKT---------------SGPQLRRAMTRLMKHPEYRDAHAT----DDHFMAAMFVAGAAGDFED------EGTPA--ILATETWEL-TNMCNSQFTIGSWPKVAA----------------------------------
XP_003719196.1 -------------------------------------------------------------------------------------MANNLTPVYFFSHGSTMMLGEESE----------------SADYWKKAGDDA-------LAKGIKGIVMMGAHWDALGD-----------------------RRIDVATNPNPGKSPVAY--VHPSKY------------VDYKLNPDLVGAEKAISLLNE-------AGFD-----ARG--------------NPTFDWIHDTYLILIRMFPNG--------------------------CPPTTLISMNGR------YDPHE----HLAVGAALHPLRAQ-----------GYLIIGSGGAVHNLYRNHWM------------------PMIRFSDNFAQERPPEPWALEFRQAVEDVLRNN---------------SGPTLRRAAARLMKHPQFRDAHAT----DDHFMPLLFAAGAVGDEED------QGANG--RLMAETWEL-TNMCNSQFMFGHWPEAIKV---------------------------------
EAR94934.2 MNQKNIKQLTIVQVIIILFLVYYLPQFQFSALQKVSKAEQQPQSQTNLLKIQNQQQKKLASETNLKLNTDKNQNKSKTNQKDQMTSQATRLPSLFISHGLVGETLNPDT---------------QLFKCLNKYTKDN------KLQSRIKTAIIISGHWEEKQV--------------------------TVNLNPHPKVVHDHPS---KWLY-----------KFNFSLDTNVELAKQIHQKLLD-------NKIQ-----AKT--------------TTSEDIDHGGWGGLFCLYDIN------------EQQ--KAFQSNTKYAPQIVQVSLHSG------MDTAF----HYKIGQILEQFRDE-----------NTIIINSGASTHSFTYM-------------------------------NHPQFTAWSKEWEKYLIEIVTNKDEQK-----------RRDAIVAI----KQHKMYNYMHHS----DDHFMPLLVALGTS------------KYPG--ELICLEQQF--TFMCSCYSFQ-----------------------------------------
XP_503543.1 ---------------------------------------------------------------------------------------MARTPVYFIPHGGPTFMYENHP-----------GGDKGAFDYLRHLGRDL-IQKHKENPDSVKGVIVMSAHWESANQQDENPKGTGNNEFPKVNGKGIPVGIVTDKNDNYPNLEYDFFN-FPAHMY-----------EEKFWAKGNHASAEKIAKLIDN-------TPGY----YAQL--------------RSDKKWDHGVWVASRVMFEEA-----------GEEK--------GALKFPIINISEPAGDDVDH-LSPRQLSERFYNLGKALAPLRDE-----------GYWIIGSGMSVHNLRERRKF----------------------------ADGGEPEYSQPFEDAVKDVVENVTSVPVSD------EQNLENLSEL----WKNPHRPAAHPT----AEHLFPFYFSAGAA-----------DGDKG--VQEYTKIS--GSTAWGLFKWGGSTGDY-----------------------------------
XP_712470.1 ------------------------------------------MNLFFIPIIASIIYYYYFTNPNLNTKETQIANDMASQLSKKFIQNPTPFPTYFFSHGGPTFMYELDD-----------FGNKGAWNTVKKIGNNI------KKNWKPDYIIVISAHWQSKGD--------------------NLIEIDCPRNNEENPLIYDFYG-FPDHMY-----------KEEFHSKNNLFIANEIKKELEK-------NGFN------SS--------------LTNRGIDHGVWVPFKVAFSDYNTQSRPQPEVKGLDL----------PDTSVIQVSLTSRD-----GDFAK----HFKLGEVLSKFRNELIWDESRQKYLSGLIICSGMSVHNLRDL--------------------------GASFRQPKQIMPYVKPFNQLLTKTVEEN---------------HGESLLQAFLELKKNPLLRQAHPT----LEHFLPIVVAGGVASKS--------DDNIK--EVYNDSM---LSLGWGVYQVGQYNNNNSSKV-------------------------------
XP_452872.1 ---------------------------------------------------------------MSWFNNIFRQSIKPVAMSLSPSTVGAATPVFFLSHGGPTFMYSEKD-------KDIFGGDFGAFQTVANVGQTI------IQDIKPKFIVYVSAHWQSKAD-----------------NLIEVAVPKSLQQGLQNELIYDFYG-FPEYMY-----------HETFRSENDLSLAKEIVNTINH-SE----TGLR------AK--------------LTERGIDHGVWVPLKVAFPND--------ELVQH-------------NIPLVQVSLTRND-----LDFDS----QYKLGQILSEYRSK-----------GGIVLTSGMSVHNLRDM-------------------------------GSAGSKHYSEEFTSVLNDILLTK------------QHNKLDKFKAFFTDGKSKELLFKAHPT----LDHFVPIIVALGAA---------EPTEDDL--NVKELYNKCQGSLGWGIYQFGDLL--------------------------------------
XP_773759.1 ------------------------------MSRWSLALWAITIFFAIIAIQTFQARIASYTLKGVQSAIKNNAFREQSFSTMSEANTSKVGDVYFLSHGGPPTIEQYDS---------------APYEGWRKFGKIL-------QANPPKGIVVVSAHWENQEA---------------------FRSGVIVNNNSSNPLIYDFYG-FPKHFY-----------ELTFRSRAEPELQNKVVEALKE-------GGIT------VS--------------RANRGLDHGVWVPFRAALGDE-----------T--------------NFPLVQVSLPAS------SDPRE----SVKVGKALASLRQE-----------GYAIIGTGQVVHNLRDL-------------------------------FTGGGLSYTSPFLSAVSIAVSEP--------------DLVASTLKL----TAHPLYRRAHPT----DEHFFPLLVASGAV----QP-----GEKVE--EIYKGVVDM-GGRNVKNDGLGWGMWRWTAA--------------------------------
XP_001257486.1 MSSSADTPPSSTSDQHTSRKLVIFSVGSLLVAILLAAFGYGLSAENTNTDTTAKLFGLRRLFGTQSAAAGVVKRDISTSSAIPKSGSTMKTPVYFLSHGGPNIMYERDH--------------PAYRKL-GEIGREI------TTKVKPRAVVVFSAHWQAGRD------------------------TIQVNTAEMTDLIYDFYG-FPSHYY-----------KEKFPNVGSKEVANKVLGALKE-------AGIK------AE--------------GVRRGLDHGVWASFKCAFDPD--------SNPL--------------NVPIVQASLFNT------EDPAQ----HYRLGQAVSKLRDE-----------NILIIVSGMAVHNLRDL---------------------------QFTWGNPKPMPYTTSFDEALKDAVTKP------------PAEREQAMSDL----LKRPDARQAHPS----FDHLLPIHIGAGAA-----------GDDLG--KRLWTLKE--GSMSWAQYRFGDAGDNSSL---------------------------------
ESA05242.1 -------------------------------------------------------------------------------------MSTARLPCYYISHGGPSILIEEED---------------ITHQWLKRWGKLI------IEEIRPKAIAVISAHWETTNI-------------------------KVTNFSNKTPIIYDFYG-FPQILY-----------QQTYDCKGSPEVAKKAVELLTQ-------AGFE-----VEL--------------NDKRGFDHGCWIPMKIAIPEPG-------------------------DLPIIQISLTRK------ASYEY----NIKVGHVLASLRDE-----------GVLIVGSGSLVHNLKET---------------------FSAYNKETNTFEDYVASYVEPFDKDIEEFCTKSTGKE-----------RDQKLIDL----INHPLLRQAHPT----DDHLVPLHIAVGAA-----------GDEQG--TKLHTQYV--AGLSMSAFGFGSGASVNPNL--------------------------------
NP_595449.2 --------------------------------------------------------------------MASSRLLDWMSRMRSVPQLERLIPALYLAHGSPFLMLPQSSDDEVFSNDSKLG--GLHYQFLEQLGPFL------LEKFRPKGIIVFSAHYESRGS------------------------VEVYSRDDENPLFYDYYG-FPDYLY-----------QIKFHSKGSKRIADQIISALKE-------YQIP------AK------------TVSGDRGLDHGVFVPFKIMFPDGL-------------------------NIPLIEVSMH-T------LDPMQ----LYKVGQALQSLRKE------------YLIVSGGLNIHTFEDLSAF----------------------------NEDTAADGYKEFQLDILKAIETD----------KQND-RLNKLLGL----QLHPYFRKAHPR----EEHFVPLYVAAGLG-----------SSGKS--KVVCDLYGA-VSAF---FGIDE----------------------------------------
XP_001878636.1 ----------------------------------------------------------------------MASQQDWRKALNDLPSTPENIPAFFFAHGSPVLAFPKSDAGSMGEMGSYQGSAGPLAQFLADFGSTL------LQKYKPKAIVVYSAHWETATE------------------------RRVTDYKEENPLLMDYYG-FPPELY-----------QLKFKSKGDSALSQRIVDLYKN-------AGQK------ARTTSVLESRGQDGRGFSGPGLDHGVFVPFRIMFGEEFT------------------------EIPIVQVSIDSS------LDPAK----NWELGKAVADLRKE-----------GVLILSGGLTAHNLRDRSSF----------------------------SPTTARPIHKEFDRAIHDAVGVE----------NAEL-RKKALFDL----TKHSGFRDSQPR----EEHFVPLYVAAGAG-----------EGGEV--RTLMSMYGI-PTFA---FGV------------------------------------------
XP_006678897.1 -----------------------------------------------------------------------------------MSAPSTTLPAIFLAHGSPGLIWPKEIPRRPPAPGEVGGPLGPHRKFLETYGPHI------LEKYQPKAIVVFSAHWETKDA------------------------IQVMDNE-ENELLYDYYN-FPEQLY-----------NLHFKSKGSSKISSRVVELLTK-------NGIK----AEKL--------------HNGRGLDHGVFVPFLLMFPNDF-------------------------NIPIIEVSIDAS------LDPEK----HLDIGKALAPLRDE-----------NVLIISGGLTIHTFQDGDAW----------------------------NPLTASPGYLDFENQIKSGVTHA------------AFERNEKLLKV----TTHPFYRKAHPR----VEHFIPIYIAAGAG-----------SREGD--KASVVSDLH-GAITIE-FGV------------------------------------------
EGF80223.1 -----------------------------------------------------------------------------------MSAPSTTLPAIFLAHGSPGLIWPKEIPRRPPAPGEVGGPLGPHRKFLETYGPHI------LEKYQPKAIVVFSAHWETKDA------------------------IQVMDNE-ENELLYDYYN-FPEQLY-----------NLHFKSKGSSKISSRVVELLTK-------NGIK------AE------------KLHNGRGLDHGVFVPFLLMFPNDF-------------------------NIPIIEVSIDAS------LDPEK----HLDIGKALAPLRDE-----------NVLIISGGLTIHTFQDGDAW----------------------------NPLTASPGYLDFENQIKSGVTHA------------AFERNEKLLKV----TTHPFYRKAHPR----VEHFIPIYIAAGAG-----------SREGD--KASVVSDLH-GAITIE-FGV------------------------------------------
YP_002121810.1 -------------------------------------------------------------------------------------------MIYFISHGSPMLLLENND----------------FTKMLKNQEKRI---------KSSKYIIVLSSHWLTEEP--------------------------MISENPYP-IMYDFYG-FPKELY-----------SIDYKAFTDKNIVDSIS------------SKLH------LA--------------KTKRGLDHGAWALLYHMLKDA--------------------------SLPIVQISIPIG------KDLDF----YIDFGEKLSHFKDE------------ASILFSGGAIHNLMLI--------------------------------KDTTEDWAYEFHDFIKNAVLNH---------------DIKSLKNF----KHHRYANIAHPT----IEHFIPLFYFIGAC-------------QRP--TLLYDGFEL-GNLSLLSFGCIN----------------------------------------
AHJ13830.1 --------------------------------------------------------------------------------------MKNTMPCLFLGHGSPMNLVLENS----------------FTEALEALCKEL---------PTPKAILVISAHWYTNQT------------------------AVSISSGIAYETLYDFYG-FPPTLY-----------EMSYPSPSNNTLSKRIATLLDA------------------P--------------LVERGLDHGAWMPLHFLFPKA--------------------------SVPIIQLSLNKN------LPLSL----HVKIGEQLQVLREE-----------GIMIIGSGNITHNLGMV---------------DFY------------NINAPAVQWAQNVDDFVHQAFTCN---------------DVESLVRI-E--ERCPDFKTAHPS----IDHYLPLLYIAGAR----R------EDDTV--KILTPFFQN-ASLSMRGYMLS-----------------------------------------
WP_023645853.1 ------------------------------------------------------------------------MTSYSISDLESRLLPSPRTPVLFIGHGNPMHAISDNE----------------FTQSWARVGADL---------PPAQAIVVISAHWLTPGQ-------------------------THITDAPRNRVIYDFGG-FPAELS-----------RVQYPTDGDPAVARILARQLVE-------YEAQ------L---------------DAQWGLDHGTWAVLKHLAPAP--------------------------TVPVLQISIDYA------MPLQQ----LMDLFSRLRALRHR-----------GVLFIGSGNIVHALNRV---------------KWD--------------GGGAWDWATEFDRVTADALVER---------------RHDLLLDP-F--AHWDTARLAVPT----DDHYRPMVASLGLL----E------DGEDL--EFFNDRIDM-GSVGMRSFLTV-----------------------------------------
WP_020535372.1 -------------------------------------------------------MERKKFLQSILALTAMGTLSSLKNFTDTLPSQSKKMPVLFTSHGNPMDIPVSRSERE-------------FWQKLYDLGINL------QKNYEVKAALVVSAHWCTKGT--------------------------FVNVSPDQKQIYDYYG-FPEEYY-----------KVYYNAKGSPEIAHEVKKIVPS---------VS------Q---------------TTEWGLDHGAWPMLMHLFPDA--------------------------NIPVFQLSIDYY------AKPEY----HYELGKQLKSLRNK-----------GVLIIGSGALIHNLPLA-------------MQKMR------------TNNTTPYGWEAEYDAWIKQQIDSR---------------NFANLINY-Q--NSHKLGKLAAPT----PDHYVPVLYSLGLI----DK-----TDEIK--HFFEGEPTI-PAFSERSFIIES----------------------------------------
WP_000184347.1 ----------------------------------------------------------------------------------------MTNPVLFLGHGSPMNLITTSD----------------FTQNLETFGSTL---------SEIKNILVISAHWKTRGT--------------------------YVTVADPPEQIYDFYG-FPQELY-----------EVKYRPSGSTELAQQIQKLVKT-------VDVW------A---------------TKDWGLDHGSWGVLYFLFRKA--------------------------NFPVIQLSIDAN------CNPEK----QYEIGKELRPLREE-----------GTLILGSGNIVHNLHKA---------------DFY------------NLNATPTNWAIEFDEYMRQALESR---------------NDKTILDF-Q--NKGEIAKLAAPS----TEHLEPIFYVLGAM----K------PEEKV--KFIHHSFQN-RTVSMRSFTSV-----------------------------------------
WP_004446694.1 ----------------------------------------------------------------------------------------MTNPVLFFGHGSPMNLITPSD----------------FTRNVEEFGSTL---------SEVKNILVISAHWKTRGT--------------------------YVTVADPPEQIYDFYG-FPQELY-----------EVKYRPSGSTELAQQIQKLVKS-------VNVW------A---------------TKDWGLDHGSWGVLYFLFRKA--------------------------NLPVIQLSLDAN------FNPEK----QYKIGKELRPLREE-----------GTLILGSGNVVHNLHKA---------------DFY------------NLNSTPADWAIEFDEYIRQALESR---------------NDKAILDF-Q--NKGEIAKLAAPS----TEHLEPIFYILGAM----K------PEEKV--KFIHHSFQN-RTVSMRSFTSV-----------------------------------------
WP_018462363.1 ---------------------------------------------------------------------------------------MKTMPALFIGHGSPMIAIEDNN----------------ITREMSEIGNQI-----IRDYGQPKAILVISAHWYKNRT--------------------------LIQKTENPQQIFDMYG-FPKALY-----------DVKYKPKGCTELSDAILAMKEL--------GAE------V---------------DNTWGIDHGTWTPFVHMFPDA--------------------------NIPVVQLSVNGV------LSPEQ----CYEIGRHLAPLRKQ-----------GYLIVGSGNVVHNLRLV---------------NWD--------------SDHGSPEAIAFNNYITEAVERR---------------EDETVINY----SSHKDARYSVPT----SDHFLPLLYVLGAS-----------DGKKV--TTFNNQCEL-DSMAMTSYLIEE----------------------------------------
YP_004896199.1 --------------------------------------------------------------------------------MIKEVSPMKRMPALFIGHGSPMLALDHNE----------------MTKTLTELGKRI-----ITDYGRPKAIAVVSAHWYSRGS--------------------------YVNAAQKPEQIYDMYG-FPQALY-----------EVSYPALGDPQTARRIHDLTGA----------V------M---------------TEDWGIDHGVWTLFVHMFPDA--------------------------SLPVVPLSVDGT------LSPHD----QYAFGEKLAALREE-----------GIVVAGSGNIVHNLMQT---------------DWN--------------NPHGSKEADEFDAFITEKVQER---------------DDEAVLAY----RDHPLASYAAPT----PDHFLPLLYLLGAS-----------KGETP--EVFNHIRNL-GSISMTSYLFP-----------------------------------------
ETI98046.1 ---------------------------------------------------------------------------------------MKRMPTLFVGHGSPMMALEHTE----------------TTTTFKSVGQNI-----INKYGKPKAILAISAHWYADGT--------------------------YVQSAENPKQIYDMYG-FPQELY-----------EVVYPAKGDSNLTKEVQKLLGN--------SVS------I---------------NDTWGIDHGMWTVLVHMFPDA--------------------------SIPVVQLSINKY------LSPKE----AYQLGTKLQSLRDE-----------GYLIMGSGNIVHNLRRI---------------EWD--------------SPSGTSATIEFDQYISKAVLEN---------------DIDAIVNY----TRHTQASYAAPT----PDHYLPLIYIMGAS-----------ESAKP--TVFNQTYNL-GSLSMTGFIFEDENREK-----------------------------------
WP_005897771.1 ---------------------------------------------------------------------------------------MKKMPVIFVGHGDPMIALKINE----------------MTETLKKIGKDI-----IEKYGEPKAILCISAHWYTKDT--------------------------FIQSTEIPNQVYDMFG-FPNELY-----------EVKYPVKGSKELTKDVEKILGN--------EVK------I---------------NDDWGIDHGTWTVFVHMFPEA--------------------------KIPVVQLSVNAN------LSANK----AYKLGEKLAKLREK-----------GYLIVGSGNIVHNLRKI---------------EWD--------------NPKGTQEADKFDRYILDNISKR---------------EDEKVIKY----EEHEYSNYAVPT----PDHFMPILYILGAS-----------QGEKP--YIFNEMREL-GSLSMTSYIFGL----------------------------------------
EUB24682.1 ---------------------------------------------------------------------------------------MEKMPVIFVGHGDPMIALKINE----------------MTETLKKIGKNI-----IEKHGEPKAILCISAHWYTKDT--------------------------FIQSTEIPNQVYDMFG-FPNELY-----------EVKYPVKGSEELTKEVEKILGD--------EVK------I---------------NDDWGIDHGTWTVFVHMFPEA--------------------------KIPVVQLSVNAN------LSANK----AYKLGEKLAKLREK-----------GYLIVGSGNIVHNLRKI---------------EWD--------------NPKGTLEADKFDRYILENISKR---------------EDEKVIKY----EEHEYSNYAVPT----PDHFIPILYILGAS-----------QGEKP--YIFNEMREL-GSLSMTSYAFGL----------------------------------------
WP_005840501.1 ---------------------------------------------------------------------------------------MKKMPAIFVGHGSPMIALDHNE----------------LTETYRRLGKRI-----LEEFGKPKAILMVSAHWYTRGT--------------------------LVQSAAKPRQVYDMYG-FPKELY-----------ELKYEPAGCADLTRAVTDLLGA--------DVE------V---------------DDSWGIDHGAWSILVHIFPKA--------------------------DIPVVQLSVNGL------IDARQ----SYELGQKLASLREK-----------GYLIMGSGNVVHNLRLV---------------EWE--------------NKYGNPAADRFDKAIKSAIEAR---------------DDEAVIDF----HRYPDADYAVPT----PDHFLPLFYILGAS-----------QGESP--YTFNNVRNL-GSMALTGYAFGL----------------------------------------
WP_009163969.1 ---------------------------------------------------------------------------------------MKRMPAVFLGHGDPMIALADNE----------------LTRRFRALGERI-----VAGFGRPKAILAVSAHWYNART--------------------------FVQTDPEPRQVYDMTG-FPKELY-----------ELKYPVRGDAGLSARVLAAPGL--------DAR------V---------------DDSWGVDHGVWSVLVHVFPEA--------------------------DVPVVQLSVNRF------LDASA----SYEAGKKLAFLRDE-----------GYLILASGNVVHNLRRV---------------DWD--------------NPAGTPEADAFDEWIRAQVEAR---------------RDDAVIDF----RRHGDAAYAVPS----PDHFLPLLYALGAS-----------AGEKP--CAFNVVRTL-AAISMTSYAFGMDA--------------------------------------
WP_023947488.1 ----------------------------------------------------------------------------MAHSSNISISSTSSMPAIFVGHGSPLNAISDNA----------------FTRAWESLGALF----------APRAIVGISAHYHTRGL--------------------------RINSTPTPRQIYDMSG-FPRALY-----------ELAYQPKGDPALAERLSKILSP-------FDAQ------L---------------EDSWGIDHGLWSVLCKMYKNA--------------------------DIPLVCLSVDLS------ASLES----QLAIGRVLSVLRQE-----------GVMILASGNIVHNLSLL---------------EWE-------------REDFGYPWALEFDRYIIKRTLER---------------DVQGLLEF-E--KI-DGARACVPT----LDHFLPFLIAFGAS----T------PEDSI--NVFNRFYTC-GVISMTSFVFA-----------------------------------------
YP_003968710.1 --------------------------------------------------------------------------------------MNRKQPVLFIGHGNPMNAISYNN----------------FTKSLKKISETI---------EKPDAIVVISAHWQTKGT--------------------------SITLSDDPKQIYDFYG-FPRELY-----------NVIYQPKGNEKLSNYIIETLNA------EGAIV------TG--------------VDYWGLDHGSWGILIHIFPDG--------------------------DIPVLQLSLDVD------LDVDS----HYQLGKKLSFLRDM-----------GVLVIGSGNIVHNLKNI--------------------G--------KETLSEPYSWAVEFDRYIADSVSSD---------------KHNNLIDY-K--NAGECAELSLPT----DEHYLPLIYVAAMQ----T------PGEKT--EFFYDEIHH-SSLSMRCLKIG-----------------------------------------
YP_006465694.1 ---------------------------------------------------------------------------------------MNKMPVVFVGHGSPMNAIEDNQ----------------FTRNWVEISKQI---------PKPEAILAISGHWVTDGT--------------------------RINDDPHPEIVHDMYG-FPRELY-----------EVDYRPKGAPELAHFTKDLILG--------NVQ------T---------------DNSWGIDHGIWSILKIMYPEA--------------------------DIPVYHMSVSRN------ENPDY----HFNLGNELKPLRDK-----------GILIFASGNVVHNLAHI---------------KWD--------------MKGGYDWAVEFDDFIKETISEK---------------KYRSVIDY-R--LAGVSAKLSVPT----SEHLDPLFYILGAA----D------EHDQL--SIYNDSCTV-GSLSMTSYLLKE----------------------------------------
WP_022824632.1 ----------------------------------------------------MHRKEFLKTLAVLPFAFPMNSLQDLHKTASSFQKTI-KMPVLFVGHGSPMNALADNP----------------FTQTLHQLGRDI------RNRQPPRAVLVVSAHWLTRGT--------------------------FVAVNERPETIHDFGG-FPQELF-----------DMQYPAPGAPDVAQEVLAALPD----------A------HP--------------TDEWGLDHGTWTVLHHIFPEA--------------------------DIPVFQLSIDYH------QPMTF----HAELARQLQFLRRR-----------GVLILGSGNIVHNLRQS-------------MPKFM------------ADDATPYAWAQEFDEWAKAKIDQR---------------DLLALAHY-Q--QAGASGPLAVPT----PDHYIPMLYSLALA----E------PNDAI--RHAYEEVSF-GGMSMRTFVIGE----------------------------------------
XP_001423917.1 -----------------------------------------------------------------------------------MFQTVLTLPVIFFGHGSPMNGIEINA----------------FTLKWKELAKTL---------PKPNSILAVSAHWETDGV--------------------------KVTGNKIQKTIHDFGG-FPKKLY-----------EQQYTPPGNLKLCERILQLIPD---------AK------I---------------DNSWGLDHGSWTILQQIYPDQ--------------------------DIPVIQLSLSTR------LSEQE----HYNIGKKLAPLRKE-----------GVLIIGSGNIIHSFKEM---------------EWT-------------DTAKPRPWAAQFNLQVKDMILKK---------------EHDKLINY-K--KLEHGL-RASPT----PEHYLPLLYILGLQ----E------SADKV--TFFNDEVVM-ASFSMTSLILSS----------------------------------------
NP_615450.1 --------------------------------------------------------------------------------------MEKVMPVLFVGHGSPMNAIEENE----------------FTESWREISEKI---------SRPKAILAISAHYEREDS--------------------------SVTSNEKPKTIHDFYG-FPKELY-----------DQKYDCSGSKELITKVKDLAQE---------VD------F---------------DSRWGIDHGVWCVLSKMYPNA--------------------------DIPVVELSINRK------LSMQQ----HYDLARKLYKLREE-----------GILIFCTGNVVHNLMLA------------------------------RMSGTPYKWASSFDEKVKKYVTAR---------------DDLKLVNY-E--LLGEDALLSVNS----AEHYIPLIYALGAT----D------RNESV--SFFCEEIVL-ASVSMRCILFEDKNG-------------------------------------
YP_306170.1 --------------------------------------------------------------------------------------MEKIMPVLFVGHGSPMNAIEDNE----------------FTRSWENISKKI---------PKPKAILAISAHYEREDT--------------------------SVTSNEILKTIHDFYG-FPKQLY-----------DKKYDCSGSQELVLNIKNLIED---------VN------F---------------DSNWGIDHGVWCVLSKMYPNA--------------------------EIPVVELSINRK------LSMQQ----HYELGKKLYKLREK-----------EILIFCTGNVVHNLMVA------------------------------DISESPYKWAISFDEKVKKFVTTR---------------DDLKLVNY-K--LIGEDALLSVNS----AEHYIPLIYSLGAT----N------KNETV--RFFCEKIVY-ATISMRCIFFGNLS--------------------------------------
WP_023844656.1 -----------------------------------------------------------------------MSGNT----------STNKMPVLFIGHGSPMNIVLDNS----------------YTQSLMKLGKEL---------PRPKAIMVISAHWMTDGT--------------------------YVTCNEKPKTIYDFYG-FPRRLY-----------EVDYPSPGAPNEAELACKTVRK-------ATVE------C---------------SNQWGLDHASWAVLKHMYPEA--------------------------DIPVFEMSIDYSFNEWHPKMMQY----HYDLASELKELRNH-----------GVLIIGSGNIVHNLGLI---------------DFQ------------NVDAKPYDWAVELDEKVKENLLSG---------------NHKDLIEY-L--NMGEVAKLGIPT----LDHYLPMIYAIALQ----E------EDETL--EFTHEGFQH-ASVSMRGFKIG-----------------------------------------
YP_007313843.1 ------------------------------------------------------------------------MGDMMHREIDEELPGTERMPVLFIGHGSPLNIILNNS----------------YTDSLVRLGKSL---------PKPRAILVVSAHWLTNGT--------------------------YVTCNEKPRLIYDFYG-FPRELY-----------GVKYSSPGSPDIARLTCATVRK-------VQVK------C---------------SNDWGLDHASWAVLKHMYPKA--------------------------DIPVFEMSLDYSFNEWHPKMIQH----HYDLASELGELRKK-----------GVLIIGSGNIVHNLGML---------------DFR------------NIDAKPFDWAVEFDEKVKYNLLSG---------------NHRDLIDY-R--NMGRTAHFAVPT----LEHYLPMIYALALQK----------KDDHL--EFVHEGFQY-GSVSMRSFRIG-----------------------------------------
WP_007315350.1 ------------------------------------------------------------------------------------------MPVLFIGHGSPMNMVLSNG----------------FTKSLAEIGNTL---------PRPEAIMVISAHWLTRGT--------------------------YVTCMNKPGIIYDFYG-FPKELY-----------QVKYECPGAPNHAKGLTGLEPA---------IR------C---------------DHTRGLDHASYSVLMHMFPAA--------------------------DIPVFEMSLDYQFDDRHPRPVSY----HYALAKKLRPLRKG-----------GILIIGSGNMVHNLRLI---------------DFE-------------IDATPVGWALEADERIKSHLVAG---------------EHQHLIEY-R--SMGEAVTLGIPT----LDHYLPMIYSLALQD----------EGESI--RFFYEGFQN-GSISMRGFQIG-----------------------------------------
YP_001404299.1 ------------------------------------------------------------------------------MTSPHDHPAEKKMPVLFIGHGSPMNMVLDNR----------------FTRHLAALGASL---------PRPKAILVISAHWLADGS--------------------------YVTCTDRPRMIYDFYG-FPGELY-----------HVQYGCPGAPSPAQRTVESSGG--------AIR------C---------------DQSWGIDHAGYSILKYMFPNA--------------------------DIPVFEMSLDYAFGDRHPKPIAY----HYTLAQKLAPLREQ-----------GVLIIGSGNIVHNLGLV---------------DFA------------DMDAAPPAWAVEADAWMRDRIIAG---------------EHRKLFTYPW--EGGSAASRAVPT----LDHYLPMIYALALQ----E------KEENV--RFTFEGFQN-GSLSMRSFRIG-----------------------------------------
XP_001579476.1 ---------------------------------------------------------------------------------------MTRLPVLFLGHGSPMNTLFSNN---------------TYNQAFAKIAQTF---------PKPKSILVISAHWCSRRT--------------------------EIMTWKEAPLVYDFYG-FPRELY-----------QLKYPSPGSPELAKRVSEILSE-------YHVK------P---------------EERRGLDHGAWCVLRHLYPQA--------------------------DVPAIQLSIDVT------LSPEQ----HWKIAEKLRVLRDE-----------GVLILCSGDIVHNLGEM---------------DFD-----------RAEQLYQYKWADDFRKKINEAILSK---------------DKDTLVNF-E--NL-PFARKAVPT---PSDHYLPIIYAMAQA----T------EKDRI--DIFNDDIVG-GSLSMTSVCIHE----------------------------------------
XP_001307884.1 ---------------------------------------------------------------------------------------MSKLPVLFLGHGSPMNTLFPNN---------------KYNLEFARIVKTF---------PKPKSILVISAHWCTRKT--------------------------EIMTWKNAPLEYDFYG-FPPELY-----------ELKYPTPGSPELAKRVSEILSD---------YH-----IRS--------------QAKRGLDHGAWCILRHLYPDA--------------------------DVPAIQLSIDVT------LPPEK----HWEIAEKLNVLRDE-----------GVLILCSGDIVHNLGQV---------------DFD-----------RVDEIYQYQWADEFRNKINEAILKK---------------DKTTLVEF----EKIRYARMAVPN---PSDHYLPLIYAMAQAT----------EKDKI--EIFNDDIVG-GSLSMTSIMIHE----------------------------------------
YP_004061077.1 ----------------------------------------------------------------------------------------MRQSAIFISHGSPMNVIDDNP----------------YTRSLKQLGKTL---------SKPKAILIISAHWATNES--------------------------VVSVVDKPETIHDFYG-FPDSLY-----------LVRYDAPGEMSASMLLAHL-TH---------AR------I---------------DRRHGLDHGAWSVLVHLFPDH--------------------------DVPVFQLSIDLS------KPASW----HYALGKTLSQLRDQ-----------GVMIIGSGNVTHNLSDI---------------EPE-------------RDAPVVPWAKEFDTAFADALI-D---------------HHEKIINY-----DLPHFNHAHPT----LEHYLPILPILGSQ----K------EDEAI--TTIYEGFQH-ATLSMRCFQIG-----------------------------------------
WP_023916120.1 -----------------------------------------------------------------------MHPVSSLSALRDRFAPSDRMPLVFLGHGSPMNAIEDTA----------------NSRAWTALGRSL---------PRPKAILVVSAHWMTRGT-------------------------TLVDVSALPRTIHDFYG-FPKALF-----------DQRYPAPGDPALAREVVSLLAS-------HRAA------G---------------DDSWGLDHGAWTVLKFLYPEA--------------------------DVPVFQVSVDMS------RDLAH----QLEIGRTLSELRNR-----------GVLILGSGNVVHNLRAV---------------TWS-------------DDAKPLDFAQDFDALFTDRLAGR---------------DFAALADR-A--GLGSLLSQAHPS----LDHYLPTLTIAGAS----D------AGDDL--TFLTETIDL-GAISMRSFVFHPR---------------------------------------
WP_009807832.1 ------------------------------------------------------------------------MQTQSLQDLRDRLAPSDRLPLVFLGHGSPMNVIEDNA----------------YSRAWSVLGKSL---------PRPKAILVVSAHWMTRDT-------------------------TLVDVSAMPRTIHDFYG-FPEALY-----------AQAYLAPGQPDLAQEVVTLLKS-------HRAQ------E---------------DDRWGLDHGAWAVLKFLYPEA--------------------------DVPVFQVSIDMS------RGLAH----QLDIGRTLSELRNR-----------GVLILGSGNVVHNLRAM---------------RRG-------------GE--PLEFALEFDALFADRLADR---------------DFAALADA-K--NLGTLLPAAHPT----VDHYLPALTIAGAS----D------ARDDL--TFMTDAIDL-GSVSMRSFIFHAN---------------------------------------
WP_020333027.1 -----------------------------------------------------------------------MSVMSSLQKLKNRFKASPRMPVVFLGHGSPMNVIEDNE----------------FTRSWVELGRTL---------PKPQAILVVSAHWMTQGS-------------------------TLVDVSALPRTIHDFYG-FPDALY-----------EKQYPAKGHPDLAKEVAALLSD-------HHVH------T---------------DDTWGLDHGAWSVLNSLFPAA--------------------------DVPVFQLSIDIT------KDMNW----HLSIGKKLSELRDR-----------GVLILGSGNIVHNLRAL---------------QFD-------------GK--PHDWAIEFDQYVAEKLNNR---------------DFKSLADV-A--SMGSLLRMANPT----LEHYAPALTIAGAS----N------LKDEL--IYTSQGVEL-GSISMRSFVFNGA---------------------------------------
WP_004284301.1 ---------------------------------------------------------------------------------------MNKTPALFLGHGSPMNVIEADN---------------PFTRGFRQVAAQF---------PKPRAILMISAHWYGDAL--------------------------QVSGSAAPAMIYDFYG-FPEELN-----------QVQYPASGSPELTAEVQRLLAP-------EPVS------V---------------DMLRGFDHGTWGVLKHLYPEA--------------------------DIPVVQLSLNRN------QPAEW----HFALAQKLKPLREQ-----------GVLVIGSGNIVHNLRTI---------------SFT--H--------IRQAGAAYEWAETFRRDINQAILNR---------------DNETLIHY-L--RLGEAAALSVPT----PEHYLPLLYIMALR----D------EEDEV--KLFNDEIVG-GSLSMTSVLIR-----------------------------------------
WP_016421244.1 --------------------------------------------------------------------------------------MTKKIPALFVGHGNPMNALDEQS---------------PFNQKFAEITQSF---------ANPKAILCISAHWYSNGL--------------------------FIMGNPNPPMIYDFYG-FPKVLS-----------EVQYPAMGSPELVAQVQELLAD-------TDLK------V---------------DPERGFDHGAWAVLKFLYPKA--------------------------DIPVVQLSLDAT------KPAQW----HTDLAKKLAPLREQ-----------GVLILASGDIVHNLRLM---------------NFR--Y--------INDLDAGYDWAFAFRDQINQTITDN---------------NLEALVHF-E--QFGENAKLSVPT----PDHYLPLLYVMALR----E------EDDEV--LIFNDSIVG-GSISMTSVLVGGKS--------------------------------------
YP_087333.1 ----------------------------------------------------------------------------------------MKQPAIFVGHGSPMNVIEENN---------------PFNQKFAEITRTF---------AKPKAILCISAHWYSKEL--------------------------EVQSGANPKMIYDFYG-FPPQLS-----------RVQYPASGNPRLAAQIQQLLAP-------EEVR------L---------------NPDRGYDHGAWAVLKHLYPEA--------------------------DIPVIQLSLDRT------KPASW----HFALAQKLKSLREQ-----------GVLILASGNIVHNLSAL---------------SYE--H--------INRLDAGYDWAYEFRDQINRAIAGN---------------NIELLTHI-E--RLGRPAMLSVPT----PEHYLPLLYVVAMR----E------EQDNV--ELFNDHLVG-GSLSMTSVFIG-----------------------------------------
GAE85330.1 ------------------------------------------------------------------------------------------MPILFVGHGSPMNAIEENE----------------FSKEWQALSATL---------PRPTAIVSISAHWETKGT--------------------------FVTLSPTPQTIHDFYG-FPQALY-----------QQRYAAKGDPQLAQEIINQLDP-------A-VG------G---------------DNQWGLDHGTWSVLKYIYPQA--------------------------DIPVIQISLDHY------LSPQQ----HMELARQLAFLRTK-----------GVLVLGSGNMIHNLRMV---------------NVKGGD--------FNA-EHGYDWAFELNDVFKTKLLNR---------------DIQPLVNF-S--SLHPDIKLAIPT----AEHYLPMLYILGMM----Q------PNEKI--SLFNDKVIA-GSLSMTSFLINDYT--------------------------------------
WP_007324092.1 ------------------------------------------------------MLRQNFLKTIAMASGAVTIGASLQAMAETLPEDGNVMPAFFIGHGSPMNALGDNE----------------FTRGWKAAMEDV---------PKPKAILCVSAHWLTRGT--------------------------WVTAMDRPKTIHDFGG-FPRELS-----------EAQYAAPGDPKLAGLVSDTVKG-------TPVG------L---------------DQGWGLDHGTWSVLKPVFPMA--------------------------DIPVVQVSIDIA------KPGAW----HYGLAKELMSLRRR-----------GVLIIGSGNIVHNLGLM---------------NFQ--N--------FER---GFDWAIEIDETIKQLILNR---------------DHGKLCDY-R--SLGKSAKLAIPT----PDHYYPLLYALALQ----D------ANEEA--TIFNDKAVA-GSITMTSVRIG-----------------------------------------
WP_006261235.1 --------------------------------------------------------------------MGEQVLNDLFWLKDRTE----EMPVLFVGHGSPMNAIEDNE----------------FSQYWKNLGRQL---------PKPEAILVVSAHWLTKGT--------------------------LVTANSTLETIHDFRG-FPKALF-----------DVEYNVKGNPILANEITLLSER-------QDIH------E---------------DLTWGLDHGAWSILCHLFPEA--------------------------NIPVLQLSIDYY------KGPEY----HLEIGKQLKALRKK-----------GVLIIGSGNIVHNLSAL---------------DWH--N--------MNKDNYAFDWAIESNELVKQAILNR---------------SFTDLLDY-K--NKGVSMQYAVPT----PDHYYPLLYILGLT----N------SSDNI--HIFNDKYVG-GSLSMTSYLFG-----------------------------------------
WP_010584460.1 -------------------------------------------------------MDRKQFLTSAIGLSSMLTLNKFKAIADEIHEQDQEMPVLFVGHGSPMNALEDNE----------------FTRTWMTLGKSL---------PKPKAILCISAHWETKGS--------------------------FVTAMEKPKTIHDFGG-FPKALF-----------DFQYNAAGSQWLAAQTQSTVHS-------AAIG------L---------------DNAWGLDHGCWSILSRLYPAA--------------------------DIPVVQLSLDQT------KPAQY----HYDLARELSGLRKK-----------GVLIVGSGNVIHNFRYL---------------NMN--A--------TKQNPMSLDWAIEANREFKALVIDR---------------NHRELINY-T--KHNRAFQLAAPT----PEHYLPMLYAIALA----G------KDEKV--TFFNDAIVA-SSISMTSLKIG-----------------------------------------
YP_003585167.1 -----------------------------------------------------------------------MNLADIYKISTDFKTTP-KMPVLFFGHGSPMNAIEENE----------------FVANWRKVAASL---------PKPKTILCISAHWITGGT--------------------------AVTAMSNPRTIHDFGG-FPQALF-----------DVEYPARGNSKLAEVTAGLLTG-------ENIH------L---------------DHQWGLDHGAWSVLKHLYPEA--------------------------NIPIVQLSLDAY------KSPQQ----HYRLAKELAILRRK-----------GILILGSGNIVHNLHLI---------------DWP--H--------MNKIDHAFDWARDADTKIKNLILSK---------------DHNALQDY-A--NLGTAVKLAVPT----SDHYLPLLYILALQ----E------DNDKL--EFFNDKAVG-GSLTMTSLKLS-----------------------------------------
XP_005970922.1 -----------------------------------------------------------------------MGDLSLLKGWNATLPNTEVMPVLFLGHGSPMNAIQTND----------------FTRSWNRIGAEM--------STQPTAILCISAHWLTQGG-------------------------TAVTAMQQPKTIHDFGR-FPQALF-----------DVQYPATGNKALVEATTEAIHS-------IEVH-------H--------------DHSWGLDHGTWGVLCHVFPQA--------------------------NIPVVQLSVDYS------QGAQY----HYDLAKQLAQLRRK-----------GVLIVASGNLVHNLSKI---------------AFD-----------KFDDHYGYDWALEADAKMKNFLATH---------------NHQALIDW-Q--KQGAEFLLSIPT----PDHYYPMLYALGLQE----------EKDEL--HIFNDQAVA-GSLTMTSFRLDQH---------------------------------------
WP_008623289.1 ---------------------------------------------------------------------MANSLHSLYNWSLDQLSQD-LMPTLFVGHGSPMNGIENNE----------------FSLQWQQLGKTL---------PRPKAILVVSAHWLTRGT--------------------------HVTAMDFPETIHDFGG-FPKALH-----------EVQYPAPGEPTLANWMQEHFSN-------PSIH------T---------------DHEWGLDHGAWTVVRHMYPDA--------------------------RIPVLQLSIDYH------QSPAF----HYELGRQLGILRRK-----------GVLVIGSGNMVHNLRMV---------------AWD--K--------LAQPGFGYDWAIEMNAFFKARIADK---------------RHEDLLDL-E--KMGNAGRLAIPT----PDHYNPLLYILGMQ----G------SADQV--SIFNDRLVG-GSLTMTSVLMS-----------------------------------------
YP_004446019.1 ------------------------------------------------------MKRKQFIKTI-SGAAVMMTMGSFQNFRDELEEQDVKMPLLFLGHGSPMNGIEDNI----------------FSQGWKQLAKDM---------PVPKAVLVVSAHWLTRGT--------------------------HVTAMPTPRTIHDFGG-FPKALF-----------DVQYPAPGNPELAETTQKLITK-------TPVG------L---------------DHEWGLDHGTWTVIRHMYPEA--------------------------NIPVLQLSIDYY------KSPQY----HYELIQELAELRKK-----------GVLIVGSGNMVHNLGMV---------------AWD--R--------LKDDSYGFDWTLEMNDLFKTHIADG---------------NHQPLIQY-E--GLHKSAKLAIPT----PDHYYPLLYILGLQ----D------KNDPV--HFFNDKAVG-GSLTMTSVKLG-----------------------------------------
WP_003001303.1 ---------------------------------------------------------------------MISGLKDLKNLSDSLRTQSKLMPVLFVGHGSPMNGIEDNE----------------FSGNWSNMAKEI---------PQPQAVLVISAHWYTDST--------------------------KVTAMEKPKTIHDFYG-FPKELF-----------AVTYPAPGSPKLAMETKSLISH-------TQVE------L---------------DHDWGLDHGTWTVVRYMYPDA--------------------------QIPVLQLSIDYR------QHPSW----HYELGKELLALRKK-----------GVLIIGSGNMVHNLRMV---------------SWD--M--------IH--GGGYDWAYQMNDTFKKLIESK---------------EHQKLIRY-D--ELGSGAMLAIPT----PEHYLPMLYSLSLQ----Q------SNEDV--SFFNDKLVG-GSLNMTSLKIS-----------------------------------------
YP_003094522.1 ----------------------------------------------------------------------MSNLAGFNTFTSSLQDQGQLMPVLFMGHGSPMNGIEDNE----------------FSAKWVEMGRNI---------PEPKAVVVVSAHWFTRGT--------------------------QVTAMDFPKTIHDFGG-FPQALF-----------DVEYPAPGDPELAKETAGLIHS-------TAVG------L---------------DHDWGLDHGAWTVVRHMYPKA--------------------------NIPVLQLSIDYT------KDATY----HYNLAKELSALRKK-----------GVLILGSGNMVHNLRMM---------------SWE--M--------IN--GGGYDWALEMNEKFKSLIMNG---------------EHQPLLNY-Q--RLGSAAMMAIPT----PEHYLPLLYTLGLQ----N------KNEEV--SLFNDKAVG-GSLTMTSVRVG-----------------------------------------
WP_020595139.1 ------------------------------------------------------MKRDHFLKTILTGAITMNSLSDFKKFTADLDEKGPLMPVLFVGHGSPMNGIEDNE----------------FSRRWTKIATEI---------PTPTAVLVVSAHWFSRGT--------------------------KITAMDFPETIHDFGG-FPQALF-----------DVQYPAPGNPALARETASLIHS-------AQVE------L---------------AHDWGLDHGTWTIVRHMYPDA--------------------------KIPVLQLSIDFT------KGTQF----HYDLARELYTLRKK-----------GVLIMGSGNMVHNLRMV---------------AWD--K--------MNVPNYGYDWALLLNDRFKQLISDG---------------DTKPLINY-N--LLGREAALAIPT----PEHYLPLLYTLGLK----G------SNDSV--SFFNDRAVA-GSLTMTSVRLG-----------------------------------------
YP_001195578.1 ----------------------------------------------------MDRKDFLKTMAILPIGAAAMKLSSLKTVSDSFAATE-RMPVLFLGHGNPMNALADNN----------------FTQGFQNVSKTL---------PKPKAILCISAHWETKGT--------------------------FVTAMEKPETIHDFGG-FPQALF-----------DVQYPAPGSPELALETQKIITS-------TSVG------L---------------SHDWGLDHGCWTVVKFLYPDA--------------------------DIPVIQMSIDYT------KPASY----HYELGKELAALRRK-----------GVLIVGSGNSVHNLRLA---------------AWD--K--------MMLPGYAFEWAHIANEKMKKMIIEE---------------DHQSLVNF-D--KQGKEFQLAVPT----PEHYMPLLYILSLR----E------KDEKA--TIFNDAIVA-GSLNMMSVKIDKA---------------------------------------
YP_004238111.1 -----------------------------------------------------------------------MNLKHLTNLTKNLPNTP-TMPVLFMGHGNPMNAIEENS----------------FVQEMRNIVKRI---------PPPKLILCISAHWETLGT--------------------------KVTAMETPQTIHDFFG-FPQALF-----------EVQYPAPGSREWAIYIKDLLSG-------NSVS------L---------------DETWGLDHGAWSVIKHMYPEA--------------------------NIPVIELSLDYR------KSPKE----HYELARDLHSLRNK-----------GVLVLGSGNNVHNLRAI---------------DWR--K--------IND-NFAFDWALEANEKMKDFMLRH---------------EHEKLINF-S--AQGTAFQLSIPT----PEHYLPMLYTLSLQ----N------ENDQL--SFFNDAPVG-GSLFMTSVILEAS---------------------------------------
ETN94704.1 ---------------------------------------------------MNRKTFLKTLLASVPVTMVGMNLKHLHKITDAFGNSS-KMPVLFLGHGSPMNAIAENE----------------FVQGFRNISTEI---------EIPKAIVVISAHWETKGT--------------------------KVTAMEYPATIHDFGG-FPKELY-----------EIQYPAPGMPELAHEIKNITKT-------SEVS------L---------------DEKWGLDHGAWTVIRHMYPKA--------------------------DIPVIQLSLDYS------KNPQD----HYELAKELASLRHK-----------GILVVGSGNLVHNLGMV---------------HWQ--K--------LNE-NFGFDWANEANDKMKKFILEG---------------NHQALINY-S--KQGSAFNLSIPT----PEHYLPLLYALALQ----D------DKDEL--KIFNDEPVG-GSLTMTSLKIG-----------------------------------------
GAE65921.1 -----------------------------------------------------------------------MNLHDLQNISDQFNSTQ-RMPVLFLGHGSPMNAIEENQ----------------FVQGFRKAAGEI---------PKPNAILCISAHWYTEGT--------------------------FVTAMDMPKTIHDFYG-FPKALF-----------DVQYPAPGSPELAKETAELLLP-------AIVE------E---------------DHSWGLDHGAWSVIKHMYPEA--------------------------DIPVIQLSIDHT------KPAQY----HYDLAKQLNRLREK-----------GILIIGSGNIVHNLRLI---------------DWK--N--------INTVGAGWDWAIEAREKTNNWLLDG---------------NFQNIIEY-H--KQGTSLQYAIPT----PDHYLPLIYTLGLK----D------RSEEL--ALFNDELIG-GSLSMTSVRIG-----------------------------------------
YP_006408479.1 ---------------------------------------------------------MVPLAIAGPLAISTMKLKELNKMTDSLGKTQ-KMPVLFLGHGSPMNGIEENE----------------FVAGFRNIAKEI---------PKPNAILCISAHWETKGT--------------------------LVTAMQHPPTIHDFGG-FPQALF-----------DVQYPAPGSPDLARETQGLITK-------TNVE------M---------------DDKWGLDHGAWSVIKHLYPNA--------------------------DIPVVQMSLDHY------QTPQY----HYELAAELKSLREK-----------GVLIIGSGNMVHNLRML---------------AWG--K--------MNE-NYGFDWAIEANETMKNFIHSG---------------DHRSLINF-R--SQGKAFDLAIPT----PEHYLPLLYTLGLQ----E------KGEEL--SLFNDQAVA-GSLTMTSVKVG-----------------------------------------
WP_009778662.1 ----------------------------------------------------MNRLDFLKMAAMLPILGAAMKLKDLEKWNQSLPNTE-KMPVLFLGHGSPMNAIEENQ----------------FVTEFRKLGQEL---------TRPQAILCISAHWETRGT--------------------------FVTAMEHPQTIHDFGG-FPQALF-----------DVQYPAPGSPELALATQKLVTS-------TEVH------L---------------DDKWGLDHGSWSVIKHMYPDA--------------------------MVAVIQMSIDYT------QPAQY----HYDLAKELAALRHK-----------GVLIVGSGNMIHNLRRV---------------AWD--K--------LNA-PYAYDWALEAREKMNTAILTH---------------DHQTLIDF-R--KQGTAFDLSIPT----PEHYLPLIYALALQ----D------DQDEV--QLFNDEPVG-GSLSMTSLKIA-----------------------------------------
YP_003278779.1 -------------------------------------------------MSLGAASVLAAGGGWKAFSMNSTSSSLLPEQLLQQLKPSPRMPVMFLGHGSPMNVIEDTH----------------WRQSWKALGQEL-----TAKGIAPQLILCVSAHWLTESD-------------------------WALTGMAQPRTIHDFGG-FPQELF-----------DQQYPAPGAPEVARQLAAELHS---PLDGSALL------L---------------DQKWGFDHGTWSVLLPMFPEA--------------------------SIPVMQLSMPYG------LAPEK----HFEMGRQLRALRDR-----------GVLIVGSGNIVHNLRAM---------------------------QRGASDNQAYDWTIQFDTEVQQRLDSG------------NLADLSTFLDW------GPQARLAHPT----HDHYLPLLYAAGAVQ----------EGEAP--RVFNTAYQY-AALSMRSAIWGLSA--------------------------------------
YP_006854597.1 --------------------------------------------------MAALTGLAAFPGAFMTTSLSSAATA----PALQALKPSPRMPVMFVGHGSPMNAIEDNA----------------WRRSWQAMGAEL-----MARAVQPQLILCVSAHWLTRGG-------------------------WQLTGMANPKTIHDFGG-FPQALF-----------DQQYPVPGAPMVARSLAKELKS---PATGAALG------VD--------------EGEWGLDHGTWSVLKPMFPQA--------------------------RIPVMQLSMDYS------RPPAE----HYVLGQQLKALRER-----------GVLIVGSGNIVHNLRAS---------------RRG------------SAANEAYDWATEFDTVVQEQIKKG---------------QLGALQDF-Q--KLGAVAQQALPT----YEHYLPLLYAAGAV----L------PSEMP--RFFNTGYQS-ASISMRSVLWG-----------------------------------------
WP_007867007.1 -----------------------------------------------------------------MLPMIDASAL----DRIASLKKSDRMPVLFVGHGSPMNAIGDNE----------------YRRSWQALGAEF-----GSKYPRPQLILCISAHWLTEGW-------------------------W-LTAMDKPKTIHDFGG-FPQELF-----------DQQYPAPGDPAAARAISQLVRQ---RAS-APLG------LD--------------ESEWGLDHGAWSVLKPMFPDA--------------------------DIPVIQLSMDYS------RAPED----HYALAKQLKALRDR-----------GVLVVASGNIVHNLRQM---------------QRG------------ASGSQAYDWALEFDQITGGYMQQG---------------NLDALQNF-Q--KLGQVAKMAHPT----HEHYLPLLYAAGAA----D------GKEPM--RFFNTSFQA-GSISMRSAVWG-----------------------------------------
WP_018295494.1 ----------------------------------------------------------------------------------------MTTQALFVGHGSPMNAIEDNT----------------FTRKWAEMGKSM----------APRAILSVSAHWYTRGT--------------------------GVTAMTDPKTIHDFWG-FPPELN-----------AVEYHAPGDPEIAELVSDIAKP-------TLVE-------Q--------------DFNWGLDHGTWSVLKHMFPEA--------------------------TIPVVQLSIDGT------KPLEH----HINLGQKLARLAEE----------NDVLIVGSGNVVHNLSMV---------------QW-------------QAGDTGFGWADSFDEAAA-ELMAT---------------EPERLAAL----ESHEAYQRAVPT----PDHFLPLAYIAGAASAL--------KGTEV--GEFNKQRTM-GSLSMTGFTVNS----------------------------------------
YP_002491407.1 ---------------------------------------------------------------------------------MERQGAGRRMPVLFVGHGSPMNAIEDNR----------------WSCAFRGLAPLL---------PRPRAILAVSAHFVTEGS--------------------------VLTGQERPETVHDFGG-FPDALF-----------RVRYPAPGAPELARRAAALVAG-------DGAR------V---------------VDAWGLDHGTWSVLVHLFPAA--------------------------DVPVVQLSISAE------LDPAA----HLALGRALAPLRDE-----------GVLVMGSGNLVHDLRHA-------------FDAWR------------RGDATTPAWAARFDADAAAALERG---------------DARWLVEA----LGTPDGRRAHPT----PEHYLPLLYAAGAA-----------GADPV--RFPITGFDM-GSLSMRAALFG-----------------------------------------
YP_464145.1 ---------------------------------------------------------------------------------MERQGAGRRMPVLFVGHGSPMNAVEDNR----------------WSRAFRGLAPLL---------PRPRAILAVSAHFVTAGS--------------------------LLTGQERPETLHDFGG-FPDALY-----------RVRYPAPGAPELARRAAALVAG-------DGAR------V---------------VDGWGLDHGTWSVLVHAFPAA--------------------------DVPVVQLSIDAE------LDAAG----HLALGRALAPLRDE-----------GVLVMGSGNLVHDLRHA-------------FAALR------------RGDATPPAWAARFDADAAAALERH---------------DTRWLVDA----IGSPDGRRAHPT----PEHYLPLLYAAGAA-----------GADPV--RFPITGFDM-GSLSMRAALFG-----------------------------------------
AHI05199.1 ---------------------------------------------------------------------------------------MKSMPVVFIGHGSPMNAIQKNA----------------FTEELKTLSSQI---------PKPRAILCVSAHWETQGT--------------------------QVSSNPRPQTIHDFYG-FPQALF-----------QVQYPAPGSPELAQKIMSLA---------PEVK------A---------------NPEYGFDHGSWSVLVHMYPDA--------------------------DIPVVQLSVSHS------LSAQE----HLELGKKLAPLRDD-----------NVLIMATGNIVHNLRKL---------------EW-------------NRPHGGTEWTEKFDREIEKALTTR---------------DTDTLVNYAT--KLAPEAQLAVPS----EEHYLPLLYIYGASN----------ERDTL--SFPYEGYEM-GSLSMRSVMYTAQ---------------------------------------
WP_006366366.1 --------------------------------------------------------------------------------------MSMVMPAVFFGHGSPMNAMQSNR----------------YSESWRRYGQTI---------PRPGAILAISAHWYLPES--------------------------AVTASPHPETMHDFGG-FPAELY-----------SVTYPAPGSPGLARRVQQFLLP-------VAVR------L---------------DEQRGLDHGTWSLLAHIFPDG--------------------------DIPVVQLSIDAS------MNPEF----HFETGRRLQPLREE-----------GVLILCSGNIVHNLAAY---------------AWG------------DESVPPCEWALRFEHEARKLIIEG---------------RGRELVDY-R--KMGEDARLSVPT----PEHFLPLLYLLGLQ----R------EDEPP--GFPVEGIEG-GSLSMLSVSVGG----------------------------------------
YP_002756146.1 --------------------------------------------------------------------------------------MPDLMPAIFFGHGNPMNALSRNG----------------YTEAWRRIGAEV---------PKPRAILAISAHWYVPGT--------------------------GVTISTSPRTIHDFGG-FPPELF-----------RVQYPAPGDPQLARRVQQLLAP-------MPVD------L---------------DNSWGLDHGTWSVLVHAYPMA--------------------------DVPVVQLSINES------QTAAF----HFEIGRRLAPLREE-----------GVLILGSGNLVHNLHAY---------------AWG------------RHMPEPYDWAIRFELDARQRMFTG---------------DVEALVAY-E--KLGKDALLSIPT----PDHYLPLLYVMATQ----Q------PGEKI--GFPVEGVDG-GSISMLSVSVG-----------------------------------------
YP_001412263.1 ----------------------------------------------------------------------------------MQTNKIRPQPAIFFGHGSPGNVMEDNF----------------ITRTWENLGREF---------GKPKGIICISAHWYTRGV--------------------------RVTAGAHPGTIHDFGG-FPKAMY-----------DMRYPAPGSPALAAAIRERLAP-------LDVE------L---------------DEERGFDHGSWCVLAKVFPEA--------------------------DVPLVQVGMDAS------LSPSR----HFEIGKALGAFRDE-----------GYLLMGSGNIVHNLPEM---------------DWQ------------MRD-GSYEWAGRFGDYIRGSIASD---------------TPANLIDY-T--SQNRDALLSVPH----PDHYLPLLYVMGAR----R------ENDPV--RFETPIVEY-GSLDMTTVVVGG----------------------------------------
WP_006833878.1 ---------------------------------------------------------------------------------------MPRMPALFIGHGSPMNTLEANG----------------YTNAWRAFGRTL---------PRPKAILAVSAHWYFGAT--------------------------AVTAMARPRTIHDFYG-FPQELF-----------AFDYPAKGDPDLAGEIVEAVKP-------QWVG------LD--------------QDQWGLDHGTWSVLAHLYPDA--------------------------DIPVVQLSLNAT------RPLDY----HLDLARRLSALRDR-----------GVMILASGNVVHNLRAL---------------RW-------------DQPNLGFDWAQRFDDAAAEQLLR----------------DPADILKL----AEHPDFAAAVPT----PDHFLPLLYAAGLA---------SAEGAAL--EALVRGYSM-GSISMSCYGLGAEIELRKDPTCAARLPAGVPPEQSNI---------------
WP_009796699.1 ------------------------------------------------------------------------------------------MPALFIGHGSPMNTLENNG----------------YTQAWRKLGQTL---------PRPRAVLVVSAHWFIGAT--------------------------AVTAMARPRTIHDFYG-FPEELF-----------AFEYPAPGLPELAGEVAEVVKP-------HWVG------AD--------------RDQWGLDHGTWSVLAHLFPKA--------------------------DVPVVQLSINAL------KPLDY----HLDLATKLKALRKQ-----------GVMILSSGNIVHNLRRI---------------EW-------------SRPDIGFDWAHRFDDAVARQMTE----------------APADILRA----VEHPDYHMAVPT----PDHFIPLLYTAGLA----------AEDRDA--QALLRGYAM-GSLSMTCYGVGMKNVTCEEADGAAQLPKGVPPDQTNI---------------
YP_007617107.1 ------------------------------------------------------------------------------------------MPAIFIGHGSPMNTLEKND----------------YTDAWRRIGRAL---------PRPRAILCVSAHWFVGVT--------------------------AVTAMARPRTIHDFYG-FPDELF-----------AFQYPAPGLPELAEEVAAVARP-------HWVG------AD--------------VDQWGLDHGTWSVLAHLFPDA--------------------------DVPVVQLSINAL------KPMDY----HLDLGARLAPLRDA-----------GVLILASGNVVHNLRRI---------------QW-------------NMPDAGEAWAQRFDEAVAALMGE----------------SPGEVLKA----ADHPDYAMAVPT----PDHFIPLLYTAGLAVA---------ANEGA--KPIVRGYSL-GSLSMTCYGVGMDMVACEECHGAASLPGDIPPIDMNV---------------
WP_006898710.1 -----------------------------------------------------------------------------------MTSSQVTMPVAFIGHGNPMNALEHNR----------------YTEAWRALGRAV---------PRPRAILVISAHWYTNAT--------------------------AVTAMPRPRTIHDFYG-FPQELF-----------DVRYPAPGDPEIADLVCEVVKP-TW----CGLD----------------------IDSWGIDHGTWSVLVHTFPDA--------------------------SIPVLQLSLNAF------KDFEH----HFELGRKLSALREQ-----------GVLIVGSGNIVHNLRAV----------------------------DFGRADEGYDWAHRFDDAARQTLQD----------------DPTAVLRL----DAHPDFDLAVPT----PDHFLPLLYIAGLA-----------AESPL--DLLVDGYAA-GSISMAAYTQGLDLEAGRFGSEPAAELPSDLPPTDSNI--------------
YP_008904741.1 ------------------------------------------------------------------------------------------MPAAFIGHGSPMNAVDDNR----------------YTASWRAFGQSV---------PRPRAILVISAHWYINAT--------------------------AVTTMSWPRTIHDFYG-FPRELY-----------DIRYPAPGLPNLVDEISAIVQP-------TWVG------AD--------------EDSWGIDHGAWSVLVHAFPEA--------------------------DIPVVQLSINAE------QPLEY----HLNLGARLAPLRDA-----------GVLVLGSGNIVHNLRLM----------------------------DSGFADTGFDWATRFDTAARELLTT----------------DPAEVLRL----REHADYPIAVPT----PDHFIPMLYFAGIA-----------GARPA--SVLVDGYSY-GSLSMTSYVAD-----------------------------------------
XP_005961914.1 ---------------------------------------------------------------------------------------MPRMPVLFVGHGSPMNAIEDNA----------------WSRDWRRLGQTL---------PRPRAILMVSAHWETRGA-------------------------SAVSASSAPETIHDFYG-FPRALF-----------DVRYPAPGDPALAARVAALLAP-------DPV-------VQ--------------HPTRGLDHGAWGVLAPMYPDA--------------------------DIPVVQLSLDRG------KPERW----HYEAGKRLSPLRDE-----------GVLIMGSGDIIHNLRAA---------------DFR------------RPE-AP-AWADRFNERAKAAG------------------DHDPLIDW-R--DLGPDAETAINS----AEHYLPLLYVLGAG----D------KGEPV--SFFTDDV-F-AAISMTGVKVG-----------------------------------------
WP_007666967.1 --------------------------------------------------------------------------------------MTARLPVLFLGHGSPMNAIDDNA----------------WSQAWARLGAEL---------PRPKAVLMISAHWETMGA-------------------------SAVSAAEHPETIHDFGG-FPQALF-----------DVRYDAPGDPALALRVAELLAPD------RVVQ----------------------HPTRGLDHGAWGVLRPMYPHA--------------------------DVPVVQLSLDRG------RPDQW----HYDAGARLAALRDE-----------GVLIVGSGDIVHNLRAV-----------------------------NFRTGEIPDWAPRFNDKAKALIAAG---------------DHGPLIDW-R--SLGPDAEAAINS----AEHYLPLLYVLGAQ-----------QPAEP--VSFFTDDLF-AAISMTSVRIG-----------------------------------------
YP_001155260.1 -------------------------------------------------------------------------------------MTSHRQPAVFAGHGSPMYAIEPNR----------------YTQAWANLGKNL---------KRPDAILVISAHWVTRGT--------------------------WVTAMAKPKTIHDFGG-FPQTLF-----------DIQYPAPGSPALADRVQELLD--------IPIV------LE--------------ENEWGIDHGAWSVLKYLYPNA--------------------------DVPVVQLSLDGS------MSARE----HYELAKQLRPLRDE-----------NILILASGNVVHNLRTI---------------HWQ------------DDA-QPYPWAKDFNDFFSSEIRAN---------------HHDPLIDW-E--RYGDAAHLSIPT----AEHYWPALYILALQ----Q------DDEIA--KVFIDGIEM-SSISMLSFSVQ-----------------------------------------
WP_001650722.1 -----------------------------------------------------------------------MVMLTKCLSCKDNIMSLTCMPALFLGHGSPMNVLDDND----------------YTRAWRRLGEAL---------PRPQAIVVVSAHWYTRGT--------------------------GVTAMERPQTLHDFGG-FPQALY-----------DTHYPAPGSPALAQRLVELLAP-------VPVA------LD--------------KEAWGFDHGSWGVLIKMYPNA--------------------------DIPMVQLSVDST------KPAAW----HFEVGRKLATLRDE-----------GVMLVASGNVVHNLRTV---------------RWH------------GDN-IPYPWAASFNDFVKANLTWQG-PV-----------EQHPLVNY-L--QHEGGA-LSNPT----PEHFLPLLYILGAW----D------GKEPI--TIPVDGIEM-GSISMLSVQVG-----------------------------------------
EWF40594.1 -------------------------------------------------------------------------------------MSRTRMPALFLGHGSPMNVLEDNR----------------YTRAWAQLGETL---------PRPKAIVVVSAHWFTRGT--------------------------GVTAMEAPKTIHDFGG-FPQALY-----------DTHYPAPGSPALAQRLVELLSP-------VPVT------LD--------------TEAWGFDHGSWGVLIKMYPQA--------------------------DIPMVQLSIDST------KPPAG----HLEMGRKLASLRDE-----------GIMLVASGNVVHNLRTA---------------RWH------------GEN-TPYPWAESFNNYVKANLQWQG-LD-----------EQHPLVNY-L--AHEGGS-LSNPT----AEHFLPLLYVLGTW----D------GVEAM--TIPVDGIEM-GSLSMLSVLVGA----------------------------------------
CDL31869.1 -------------------------------------------------------------------------------------MSSSRMPALFLGHGSPMNVLEDNV----------------YTRAWRQLGETL---------PRPKAIVVVSAHWFTRGT--------------------------GVTAMETPKTIHDFGG-FPQALY-----------DTHYPAPGSPELAQRLVDLLAP-------VPVA------LD--------------KEAWGFDHGSWGVLIKMYPNA--------------------------DIPMVQLSIDST------KPAAW----HMEMGRKLASLRDE-----------GIMLIASGNVVHNLRTV---------------RW-------------HGENTPYPWATAFNDYVKDNLAWQG-PV-----------ERHPLVNN----LEHDGGSLSNPT----PEHFLPLLYVLGAWD----------GQEVI--TTPVDGIEM-GSLSMLSVQVG-----------------------------------------
XP_004532725.1 -------------------------------------------------------------------------------------MSSSRMPALFIGHGSPMNVLEDNV----------------YTRAWRHLGDTL---------PRPKAIVVVSAHWFTRGT--------------------------GVTAMETPKTIHDFGG-FPQALY-----------DTHYPAPGSPALARRLVELLAP-------VPVA------LD--------------KEAWGFDHGSWGVLIKMYPDA--------------------------DIPMVQLSVDST------KPPAW----HLEMGRRLAALRDE-----------GIMLVASGNVVHNLRTA---------------RW-------------HGENTPYPWAASFNEFVKENLTWQGDSL-----------EDHPLANY----LDHEGGSLSNPT----ADHFLPLLYALGSWD----------GKEPV--TIPVDGIEM-GSLSMLSVQVG-----------------------------------------
WP_019079122.1 -------------------------------------------------------------------------------------MNTSRMPALFLGHGSPMNVLEENS----------------HTQAWRALGETL---------PRPKAILAISAHWYTRGT--------------------------AVTAMEKPRTIHDFGG-FPQALF-----------DTQYPAPGSPELATQIQQLLAP-------IAVQ------AD--------------TSEWGLDHGNWGVLIKMYPDA--------------------------DIPVVQLSIDGT------QPAEY----HYELGRKLAVLREQ-----------GVMIVASGNVVHNLRMV---------------RW-------------QGESSPYPWAESFNQFVRDNLSYQG--------------DNHPLVNF----MQHEGAALSNPS----PEHYLPLLYVLGSWD----------GKEPI--SIPTDGIEM-GSLSMLSVQLG-----------------------------------------
YP_003881118.1 -------------------------------------------------------------------------------------MSTSRMPALFLGHGSPMNALDEND----------------YTLAWRKLGETL---------PRPKAIVAVSAHWYTRGT--------------------------AVTAMDKPRTIHDFGG-FPQALF-----------DTQYPAPGAPDVAKRVQDVLAP-------VSVY------AD--------------HQEWGLDHGTWGVLIKVYPEA--------------------------DIPVVQLSVDGT------KPPAY----HYELGRKLAALRDE-----------GIMIVASGNVVHNLRMI---------------KW-------------NGDGAPYGWATSFNDFVRSNLAWQG-DA-----------AEHPLVNF----MQHNDAALSNPT----PDHFLPLLYVLGSWD----------GQEPV--STPTDGIVM-GSLSMMSVQVG-----------------------------------------
XP_002999214.1 ---------------------------------------------------------------------------------MSSNDDVYHHPVLAFSHGPGPLWLLKHG---------VENRTSKPARNVSSIFKKL----YPGEQHKPKRILLVSAHWETYRI------------------------GFEISNSPAPGMLFDYEG-FSPDAY-----------KVVYSAKGDPDFANEVATLLSRRK-----VKLT----------------------QVLRAFDHAAFVPLTLLRRQA--------------------------DIPVVTLSINWK------LNARA----HFELGRALAPLRDQ-----------DTLIICSGQATHGL--------------------------------RGEGDNVPQSGLDFQAWLDSVLTKSEEGQEDFTYAQ----RQEKLLAW----ESAPGALEAHPR----ADHFMPFLVAAGAGM--------EKKVPQA--TKLYGGWGADNHLSYATYAYGTSPPAQ-----------------------------------
ETI49506.1 -------------------------------------------------------------------------------------MPTFRHPVVAVSHGPGPLWLLSSG------FDEMRRDSRPAAELLSSLFKKL----YPKNENLPKRILIVSAHFESDSS------------------------GFEISNAANPEMVYDYYG-FPDEAY-----------DVVYPAKGDPAFAQRVKEQLEN-------NKIK------AK--------------LVNRGFDHGVFVPMKLIRPQA--------------------------DIPIVTMSINSY------LSNLD----HFNLGKILTTFRDE-----------DTLVVCSGQSTHNLRGL-----------------------------HFRSPSLVEGTRTFQYWLDQTLASESKLSVEE--------RTKQITNW----RNAPGAKYAHPS----PDHFMTFIVAAGAGM--------EDKKPGA--KPLFGGWAL-GHMSFANYAWGM----------------------------------------
ELU06526.1 ------------------------------------------------------------------------------MENMNGDSCPARMPLWFVSHGPGPAWLLPAA--ILGPMLGKSDQDSESANSLKDLAKNY------PLPFTPKAVLVISAHWEAATF--------------------------TISTNSKPGLYYDYYG-FPEESY-----------KVQWPAPGGPSHIVDRAKGLLQS------AGID-----YAE--------------DSKRGFDHGVFVPLKLIFPEA--------------------------NVPVFQVSLKSS------LDLSE----HLKLGETLSELRNE-----------GVLIVGSGHTTHNT--------------------------------LDRSVTIEDWAERFRDWIHGVLTDPELSPEE---------RKARLLAA----NDEPTFKKAHPR----SEHFMPMAVVAAAA-----------GYEKG--LIMYEEFIM-GSLFCSHVKFN-----------------------------------------
XP_006963721.1 ---------------------------------------------------------------------------------------MTLAPVIALSHGGGPLPILGDP---------------LHKDIVNSLKNRVPKILKLGTPQQPRAIVLVTAHWSTDKP--------------------------TISSAASHKLLYDYYN-FPPEAY-----------TLQYPAPGHPEVAQEVKAALEE-------QGLK-----PVL--------------DAERGWDHGVFIPMLLVNPAA--------------------------NVPIVQVSVLES------EDPEE----HLRMGAALSKLRQD-----------NIAIVGSGFASLHNFQAYHEL------------------------RSGSPAKIKSWTDRVDQWNRALTEAVGAESREE--------RWRRLKGW----RELPHADDMHPP--RRGEHFLPLVVCAGAAL----------EGERA--GVYEDEF---MGAGIKTYYWGAETVA------------------------------------
EPY29526.1 ------------------------------MRVSLTFFLLVIAVLAVAVLIPCLPRPSFTPPPSPSDKTEAALGPQPSAAPAAQVAATVLYPALFICHGGGPLPVLGDP---------------QHAEMVEKWQEHV--SYLTGRYGRPSAIAVVSAHYQTRHP--------------------------EVGSAARPAMHYDYSG-FPAAAY-----------ALVYTAPGAPALATEMVDALRS-------RGMS-----ARA--------------NPQRPYDHSVFVPLLRMFPAA--------------------------DIPVVPIAVLRS------DDPGE----HIRIGEALRRFRER-----------GVLFIGSGSSMHHFDYL-----------------------------YSQRDAGRTFNDALTRVLT-AEAPLTPAA-----------RREEMVRV----KSFPGFDEAHPS--YGQEHLMPLLTLLGTA-----------GGRPA---REVANMPF-LAANVRHYLFEE----------------------------------------
EPY26724.1 -----------------------------------------------------------------------------------MSQSRGMYPALFICHGGGPMPILGDP------------GHKPMVDKWKQHAQDI-----VAKYGKPTAIAVVSAHYNTSAP--------------------------EVGGAGRPEMWYDYYG-FPKEGY-----------TIQYSAPGNPSLAQEMAQAMKD-------AGLK-----ATA--------------NPSRRYDHGVFVPLLTMFPDA--------------------------DIPVIPVSVLAG------DSPTE----HMKMGTALRPFRER-----------GVFFLGSGSSMHHFGNL------------------------------GRKGAGTTFNNALTEALT-KHEEWSGEE-----------RMAALAKV----ETFAGFDEAHPP--GAHEHLMPLLTLLGTA-----------AGNAA---KEVANLPF-ISANVRHYLFEN----------------------------------------
ACS87840.1 ------------------------------------------------------------------------------------MSHAQVYPALFICHGAGPLPVLGAE------------GHVHMVDAWKAHVSSI-----LKRYGNPRAIAVVSAHYQTAEA--------------------------AVGGGAQPGMIYDYYN-FPPAAY-----------ELRYPAPGDAALSARMVAALQK-------AGFS----TAAA--------------DPERGFDHGVFVPLLATFPDA--------------------------SIPVIPISVLAS------DDPAE----HIRFGQALRPFREE-----------GVLFIGSGSSFHHSQYY------------------------------QVVDAGSRFGDALTTVLGDETLSKQQ-------------RLEKLAEV----GAFDGFEEAQPPG--RHEHLMPLLTLAGTA-----------NGAAA---REAASIPF-GLANAREYIFEE----------------------------------------
ACS87841.1 -------------------------MRRLMSWLLVLFTLFAALFVGFYHGVSPKVPLDTSTSTSTTATPPATPTPLTTMSAAAPTTTSKLYPALYLCHGAGPMPLLGDP--------DHVPMMTKWKEHVKDIVSRY---------GAPTAIAVVSAHYQTTAP--------------------------EVGGCPQPEMYYDYGG-FPREAY-----------SIVYPAPGAPEVAAAMVSQMQK-------AGLY-----ASL--------------NPKRKYDHGVFVPLMAMFANA--------------------------SIPVIPVSVLRS------DDPAE----HIRMGQALRSFREQ-----------GVFFVGSGSSMHHFDRF------------------------------FVPNAGKRFGDALTALLEDTTLSNEQ-------------RLAKMTNI----KAFDGFSDAQPPR--HHEHLMPLLTLLGTA-----------NGAAA---REAASVPF-YAANVRHYIFEEKESA------------------------------------
CCC51386.1 ---------------------------------------------------------------------------------------MPPYPALFVCHGGGPLPLMGDD------------GHQQLVAALKRHKEQL-----VRQFGLPKAIGLISAHYETEAP--------------------------RVGGAAHPALLYDYYG-FPTEAY-----------RLQYSAPGYPALANAIVDALKR-------DGFE-----AAV--------------DPHRPFDHGVFVPLMLMFPKA--------------------------DIPVVPISVLRS------GSAAE----HIRMGQALRSLRFN-----------GLLLIGSGSSMHHFGNM------------------------------WKKNAGKTFGDSLSSVLCGTNRSLT--------------NDERLAEM-SRVKEMEGFDEAQPRD--ALEHLMPLLTIVGAS-----------GGTAA--TEVANIYV--GNVNNRNYLFHE----------------------------------------
XP_822819.1 ---------------------------------------------------------------------------------------MTVYPSLFVCHGGGPLPLLRDE------------GHKMLVDALKSHRKLL-----ENRFGLPKAIVVISAHYETNTP--------------------------KVGGAERPSLLFDYYG-FPEESY-----------KFRYPVPGNAPLAAAIVNALTV-------GGFH-----AEM--------------EPERLLDHGVFVPLMIMFPEA--------------------------NIPVVPLSVLRS------GDPAE----HIRMGKALRPLRSD-----------AVMFIGSGSTMHHFAHF------------------------------NREGAGRKFGDALTSILCKNEVATLPED-----------RLKAMERV----KTMEGFTEAQPLR--EHEHLMPLLTLVGAA-----------NGNIA---EEVASISF-GRANVRNYLFTE----------------------------------------
CBH15611.1 ---------------------------------------------------------------------------------------MTVYPSLFVCHGGGPLPLLRDE------------GHKMLVDALKSHRKLL-----ENRFGLPKAIVVISAHYETNTP--------------------------KVGGAERPSLLFDYYG-FPEESY-----------KFRYPVPGNAPLAAAIVNALTV-------GGFH-----AEM--------------EPERLLDHGVFVPLMIMFPEA--------------------------NIPVVPLSVLRS------GDPAE----HIRMGKALRPLRSD-----------AVMFIGSGSTMHHFAHF------------------------------NREEAGRKFGDALTSILCKNEVATLPED-----------RLKAMERV----KTMEGFTEAQPLR--EHEHLMPLLTLVGAA-----------NGNIA---EEVASISF-GRANVRNYLFTE----------------------------------------
XP_004927451.1 --------------------------------------------------------------------------------------MVLIAPALFVNHGGGARPLLGDK-----------DHAKLIEFFTNDVKKLV-------NLKALKAIILVTAHWEEEVV--------------------------TISSGKHHDLYYDYYG-YPPEAY-----------EYRYDAPGYPELANEIHEKLKE-------SGIN-----SKL--------------DDERGWDHGLFVPMRLINPAA--------------------------DIPIVQVSVLKN------QDPRK----HYQLGEALQVFRAQ-----------GIAIIGSGMTYHDFIKI-----------------------------KSHCYQDQVVNKEFDYYLNTVCTAGEESA-----------RREGLIAW----KQQPGAIDAHPEG--AAEHLMPLIVVAGAGGP-------ANRTAGP--AERVFNWDMLGTFRLSSFIWKDL---------------------------------------
XP_004926510.1 --------------------------------------------------------------------------------------MATVAPALFVNHGGEPLPLLGDK-----------EHAGLTVFLRDEVKKHV-------NLKELKAIILVTAHWEEDVV--------------------------TISSGKHHDLYFDYYG-FPPESY-----------KYRYDAPGNPELANRIHEKLKN-------SGID-----SKL--------------DPKRGWDHGVFVPMLLINPAA--------------------------DIPIVQISVLNS------QDPKK----HYELGEALQEFRKE-----------GIAILGSGMSYHNMREF-----------------------------RFGRNQDHVVNTEFDEYLTKVCTAKDEKS-----------RREGLYSW----RDQPGATEAHPVR--AAEHFMPLIVVAGAG-----------GTAQG--ERIFN-WDMANTFRLSAFIWKGL---------------------------------------
EHJ65765.1 --------------------------------------------------------------------------------------MVMVAPALFVNHGGGPMPLLGEK-----------DHLGLTKFLRDEVKKHV-------NLKEIKAIVLVTAHWEESEV--------------------------TISSGDRHELYFDYYG-FPPETY-----------KYKYDAPGDPELAKRIQTALKK-------AGIH-----SKL--------------DPKRGWDHGVFVPMLLINPAA--------------------------DIPIIQISVLSN------QDPEE----HYNIGQVLKQFRKE-----------GIAIFGSGMSYHNMREF-----------------------------FYGRNAGRVVNEEFDEFLNDACTSGNSV------------RKEKLLLW----DQQPGAREAHPTR--AAEHLMPLIVIAGAG-----------GDGPG--ERIFN-WDMSGTFRLSGFIWKND---------------------------------------
XP_005819955.1 -----------------------------------------------------------------------------------MSGASSRLPVFFVNHGGGPFPVLGEE------------GHASLTNSLRSFGKKF-----DPVKRGVKAILVISAHYEASVP--------------------------TLTSAKSPSLLYDYYG-FPPESY-----------EIKYPCPGAPDVAKRIEALLKE-------AGIS-----VAF--------------DEKRGLDHGVFIPLKLMLPSA--------------------------EFPCLQISLHKS------LDPAY----HLKLGKAMARLREE-----------GVLIIGSGMTTHNMQGL------------------------------MSQDMKRDQNLAFDRWLIESCKAVE-KE-----------RETRFIQW----KTAPGALYNHPR----EEHLVPLFVCAGAA-----------ESDAG--QILFADDMW--SARVTSFQFGE----------------------------------------
YP_007109471.1 -------------------------------------------------------------------------------------MTAQKGQIVYLSHGGGPLPLLGEA------------NHKAMINFMLQLPSLL---------KKPDAILVISAHWEEKLA--------------------------TLLGAQNPPMFYDYYG-FPNEAY-----------EITYPAPGSPELANKIASLLTQ-------KNIP-----ARI--------------DSQRGFDHGLFVPLKLMFPKA--------------------------DIPAMQLSLLHN------LDSSA----HIALGKALRGLIAE-----------NILVIGSGFSFHNMEAF---------------SW-------------QGINIPDPANEAFQNWLIEVCSDTVSQS----------EREHRLVEW----QKAPSARYCHPR----EEHLLPLHVCVGMA-----------EKPAS--TIFNDYI---LGKRSVAFLW------------------------------------------
NP_840817.1 ---------------------------------------------------------------MEYTRLATLVFSVNGCFLMMSRVSQALAPVLFLPHGGGPLPVLGDK------------EHEKMVSFLREIATEL---------GEPPAILIISAHWEEEQA--------------------------TITSNSQPGIIYDYYG-FPAAAY-----------EIQYAAPGHPGLANEIYTLLTA-------NGIP-----ARL--------------DEQRGFDHGMFVPLKLMFPQA--------------------------RIPCVQLSLLNN------LNPRM----HIALGKAITALRSR-----------NILIVGSGMSFHNLKAF-----------------------------FSSTVDGRGENEAFDNWLIETCTHPAIAPEM---------REQRLIEW----EKAPFARFCHPR----EEHLLPLHVCYGVACV---------DTPTA--RTVFNGEIM--GRKVTSFLWQ-----------------------------------------
YP_005166126.1 ----------------------------------------------------------------------------------MQEPKPGRHAVIYISHGAGPLPLLGDE------------GHAEMVANLKVLTARI---------PRPSAILVISAHWEESAP--------------------------TVTMGDRPPLYYDYYG-FPPESY-----------EIAYPAPGDDALSQAVRDALAA-------RGLP-----CGQ--------------EPERGYDHGLFVPLKIMYPEA--------------------------DIPCVQLSLLKG------LDPAA----HLALGRALADLDRD-----------NLLILGSGFSFHNMRAF----------------------------FTPDTAETADANDAFQRWLIETCADPALTPDE---------RGQRLVHW----ESAPHARYCHPR----EEHLLPLHVCCGAA-----------GRPCD--EHFRLTI---IGKGASTFLWRPTD--------------------------------------
YP_001995929.1 -------------------------------------------------------------------------------------MKNKTKTILFLSHGGGPLPLLGDE------------SHSEMVKNLKILAEEI---------DKPSAIILISAHWEEEIP--------------------------TITSAATPSLSYDYYG-FPEESY-----------QIQYPCPGEPLLANEVRRLLNK-------SGIN-----TRL--------------DEHRGFDHGLFVPLKIMYPNA--------------------------DIPCVQLSLLKS------LNPAE----HIRIGSALSEIKYE-----------KLLIIGSGFSFHNMRAF----------------------------FNTQTAETKAMNESFEQWLIDTCSNQEIGE---------AERTKRLENW----ENAPFGRYCHPR----EEHLLPLHICYGVA------------------QSACKKYIELRILNKKSSFYLW----------------------------------------
YP_001183249.1 -----------------------------------------------------------------------------------MQVNASRMPVLFVPHGGGPMPLLNDV------------NHRELRAFLTSVTAPM---------PTPKAIVLITAHWEESVV--------------------------TLSSSPKPSILYDYYG-FPPEAY-----------QLTYPAPGEPELAEQIANMLAD-------KGIA-----ARL--------------DSERAFDHGTFVPLKLMYPEA--------------------------NIPVVQMSLVHS------LDPKI----HIAIGEALAPLRNQ-----------GVLIVGSGMSFHNMRAF-----------------------------FSSDLTVQSRSAEFDHWLTQTLTASDSAA----------EVKTALTHW----QSAPEARFSHPR----EEHLLPLHVCFGAG---------HHGSSHA--ERNFNGILL--NTLISGYIWQ-----------------------------------------
YP_005607843.1 ---------------------------------------------------------------------------------------MTRFPTLFLSHGGGPWPFMEDR----------RVQYAKTAAEFGRLPQLL--------PERPKAVLVITGHWEADAF--------------------------TVSISAHPPMVYDYYG-FPEHTY-----------HLKYPAPGKPELAAEVRALLEH-------AGLD-----CRE--------------DPNQGFDHGTFVPLGLMYPNA--------------------------DMPIVLLSLKSS------YDAAE----HIKVGQAIASLRDE-----------GILIVGSGLTYHNMRGF-------------------------------NRPESKPVSYDFEAYLNEAISNPDAAR-----------RNAMLVDW----ENAPSARLAHPR----EDHLLPLMVAAGAA-----------GSDVG--KRVFVDEV--ANVVMASYVFG-----------------------------------------
YP_002540493.1 ------------------------------------------------------------------------------------MTTELRLPTYFVSHGGGPWPYITDD----------------FRRNFDRLEQSLI-EMRTELDNAPKAILVVSGHWEEPGF--------------------------TISSGARPGMVYDYHG-FPEYLY-----------QIKYDAPGSPALAKRVLDLLQARGFD---AGLD-----------------------PARGFDHGTFSIMKPLYPDE--------------------------NIPVVQLSLDAS------YDPAL----HLEAGRALAPLRDE-----------GVLIIGSGLSYHNLREM-------------------------------RGSSGHEPSRQFDAWLQQTLVHSLPHE-----------RAERLLEW----EKAPFARAAHPQ----EDHLIPLMVAVGAA----------RDEPGA--VTYHQTDFA-GGLTASSFRFGNAPGAPLSKGGTQ----------------------------
WP_003574404.1 -------------------------------------------------------------------------------------MTVSRLPTYFVSHGGGPWPYMTGE----------------FRRNFDVLERSLV-DMRAELGGTPKAILMVSGHWEEKGF--------------------------AISSGVKPGMVYDYHG-FPEHLY-----------HITYDAPGSPELANRVQQLLRV-------SGIE-----AAL--------------DPTRGYDHGTFSIMKPLYPEE--------------------------NIPVVQLSMDMG------YDPAL----HLRVGRALAPLRDE-----------GVLIIGSGLSYHNLSAM-------------------------------RGTGGYEPSRRFDAWLQETLVHAPSNE-----------RTERLIAW----EQAPAARAAHPR----EDHLIPLLVVVGAA----------ENEPGV--TTYHQKDFA-GGLTASSFRFGHAPSAMPSNGDPQ----------------------------
WP_006160330.1 -------------------------------------------------------------------------------------MTTPALPTFFISHGGGPWPWMEDQ---------MGGRYDKLKAALQQMPQLV-----QRAGAAPKAILMISAHWEEPEF--------------------------TVMANPKPPMIYDYYG-FPDYTY-----------RIQYPAPGAPQLAARVQGLLED-------AGLA-----TRL--------------DPLRGFDHGMYAPMAAIYPDA--------------------------DMPTLQLSLKRG------LDPQS----HLTLGRALAPLRHE-----------GILIVGSGLSYHNLRAF--------------------------------GPAGKAPSAAFDAWLQQALTATTPAQ-----------RTAALTDW----ESAPAARQAHPR----EEHLLPLMVAVGAA----------EDDIAT--RVYHEDNFA-GGITVSSYMFGGV---------------------------------------
WP_017876945.1 ------------------------------------------------------------------------------MPNLEYAMTETLLATYFLSHGGGPWPFMLDQ---------YGGRYDKLQASLQDIPRQL--------GAPPRAILVVTAHWEGPQF--------------------------LVSSGAQPGMIYDYSG-FPAHTY-----------EVQYPAPGEPALAARVKALLDG-------AGQP-----ASL--------------DDRRGFDHGTFSLLYPIYPQA--------------------------GVPVVQLSLKHR------YDALT----HVRAGRALAPLRRE-----------GVLIVGSGLSYHNLRQF-------------------------------GAGGGHA-SHQFDAWLRQTMALAPAE------------RLAQLLNW----SEAPAARQAHPY----EDHLLPLMVALGAA-----------EQEAA--ATVYHEDEFFGALAVSSFRFGQAAAPDEADKAVDG---------------------------
YP_004833469.1 ----------------------------------------------------------------------------------MTNDKTTPQPSLYIPHGGGPCFFMPDP----------RGIWREMENYLRDMTTRL--------PRRPQAILLISAHWETTGF--------------------------ALTGAERPGLIYDYYG-FPPETY-----------EIAYPVPGAPWLAQRAADLLRA-------AGLE-----ATI--------------DPDRGLDHGVFIPMKVAFPEA--------------------------DIPLVEMSLDAS------LDPAL----HIRAGEAIAALREE-----------NVLVIGSGMSFHNLRAY-------------------------------GDPRALEPSTLFDQWLTQAALAPADA------------RAERLIHW----KDAPYARASHPR----AEHLLPLMVAAGAS-----------SSPGR--QDFGAVVME---SAISGFSFA-----------------------------------------
YP_003267686.1 ------------------------------------------------------------------------------------MPKSEKMPVMFIPHGGGPWPFVELS-------MVTRAEVDTLAGYLRDLPKQL--------AHKPKALLVISAHWETDVP--------------------------TVMTAEQPPLYFDYYG-FPPESY-----------TLTWPAPGSPSLAARVRELLGA-------AGFD-----TAS--------------DSERGFDHGTFIPLKVAYPDA--------------------------DVPTIQLSLMRH------LDPAQ----HLAMGRALAPLREE-----------GVLIVGSGMSFHDLRSF-------------------------------FGRSGRKPSEAFDTWLREAATAPAAE------------RAAKLQAW----ADAPRARRAHPR----EEHLLPLMVVAGAA-----------GDDPG--TVGFDGLF--ADARLSAFHYA-----------------------------------------
XP_002499595.1 --------------------------------------------------------------------------------------MTTPLRTVFINHGGGPCFFMPDG-------------AMGPPGAWNSMASHLKALVPSVCPKKPAAVLVISAHWETEEP--------------------------TVLSCANPPLLYDYYG-FPPETY-----------ELKWPAPGDPALAARVRELLEA-------GGFK-----TGE--------------DAKRGFDHGVFIPLKLSFPDA--------------------------DVPTVQLSLVVG------LDPEK----HLAMGRALAPLRGE-----------NVLIIGSGQSFHNMSGF------------------------------FGGGFEEP-AREFDRWLNETCVGVEPRQ-----------RSERLRNW----TAAPSARAVHPR----EEHLAPLFVAAGAA-----------EDEPG--ERVFADDVL--NLAMSGFAFGATSECVAP---------------------------------
YP_344400.1 -------------------------------------------------------------------------------------MSENRLPSLFIPHGAGPCFFMDWN---------PPGTWERMEAWLRGLTGQV--------GATPKALLVVSAHWEAAVF--------------------------TVNAQAQPGLLYDYNG-FPAHTY-----------RLTWPAPGAPALAAEVGALLAA-------EGFT-----VAE--------------DHERGLDHGVFIPMKLAFPEA--------------------------EVPVVQLSLRSG------LDPTE----HLKAGQALAPLRRQ-----------GVLIVGSGMSYHNMAQL-----------------------------RHGGPAIDPASQHFDAWLAETVALPPGQ------------REPRLTEW----SRAPGARDSHPR----EEHLLPLHVVAGAA-----------DGGPG--LKVFEDQVL-GSVQ-SAFLFGDSSPPP-----------------------------------
WP_008993376.1 --------------------------------------------------------------------------MNAQSAGAGMTAAAALMPTFFIPHGGGPCFFMDWS-----AMGGPADTWDKTEAWLRALVSTL--------PEKPKGIVVISGHWEESAF--------------------------TASTAVEPGMIYDYYG-FPPHTY-----------QLQYPAPGDPALADRVVSLLSE-------AGLP-----ART--------------DPSRGFDHGVFVPFLLVDPEA--------------------------AIPVVPLSLKSD------LDPAE----HMAAGRALAPLREE-----------GILIVGSGMSYHNMRGF------------------------------RTPAATRP-SAVFDQWLTTTIEAS------------PQDRATGLEHW----ADAPAGRLSHPR----EEHLLPLMIAAGAGA----------DSEGA--KVFGDNVMM---ADISAFRFG-----------------------------------------
NP_949622.1 ---------------------------------------------------------------------------------------MPRQPTIFLSHGGGPCFWMEPP------RRFGPHAYDGLRSYLSGVLASL--------PARPRAILAVSGHWEAALP--------------------------TVSTSAAPPMLFDYYG-FPEHTY-----------RLSYPAPGDPALARQVQELLGE-------AGIA-----TAS--------------DAARGFDHGVFVPMLIVDPAA--------------------------QIPVVMLSLQQD------LDPAQ----HLAIGAALAPLRDD-----------NVLIIGSGNSFHNLTTF--------------------------------FDGQEAESVAFDDWLTEAATAPDAAV-----------RNDRLTHW----ASAPGARACHPR----EEHLIPLMVTAGAA-----------GPDPG--RRVFHDAI--GNKRISGYAFG-----------------------------------------
XP_001696677.1 -----------------------------------------------------------------------------MTVLAQQCGASGRMPTLFWNHGGGPMPLLGDR------------SQASLTQYLKGVAARL--------P-KPTAILAVSAHWEAEKV--------------------------MVSTCPAPPMLFDYYG-FPPETY-----------QFKYPAPGDPALAQRVLGLLGS-------AGIA-----AGA--------------DASRGYDHGTFVPLMLAYPEA--------------------------RVPVVQMSVLRS------MDPGA----HLAIGRALAPLRDE-----------GVLIVGSGMTFHNMGAA-------------------------------SNPARQPNTNAFDSWLTAACTEAVGSK-----------RAELLTGW----AKAPGGRESHPR----EEHFIPLLVAAGAA-----------GEEPG--RVDYSDWVM--GTKISGFVFGTAP--------------------------------------
XP_005977023.1 ----------------------------------------------------------------------------------------MKQPALFIPHGGGPCFFMDPA---DPQHPHSDAMWQPMQDYLAGLIAAL--------PERPRAILLVSGHWETPGF--------------------------TVHDGTRPPLLFDYFG-FPPHTY-----------QLRWDAPGAPALADRAAELLEQ-------AGFP-----TAR--------------ESERGWDHGVFIPMKVALPDA--------------------------DIPVAQLSLRRD------LDPAA----HIAAGRALAPLRDE-----------GVLIVGSGMSFHNLRVR----------------------------GAMATAPSREWDDALRDAVTDPDPAR---------------RAARVAAW----DHLPHARFAHPR----EEHLLPLMVALGAG-----------GEDAA--ICAHRSTVL--GWTVSGYRFG-----------------------------------------
WP_019088847.1 -------------------------------------------------------------------------------MPILRSSLPSRQPVLFLPHGGGPCFFMD------------------WPNTWDRMADYL-RSTQSTLPHKPDAIVVVSGHWEEDIP--------------------------TVTAALNPPLIYDYYG-FPPHTY-----------HLQYPAPGSPALASTVCSLLHE-------AGMP-----CTT--------------DNQRGFDHGVFIPFMLAFEDA--------------------------DIPIVELSLLKS------MDPAA----HIALGAALEPLRAQ-----------NVLIIGTGMTYHNLRHF-----------------------------MNGSPATNQAAQEFDTWLERAVTAP------------PIERNAQLAHW----ASAPGAHICHPR----EEHLLPLMVAAGAA-----------GQDEG--MRTYSDTVL--GKALSGFRFG-----------------------------------------
WP_010508497.1 ---------------------------------------------------------------------------MEQQPGARNDTARPRQPVLFLPHGGGPCFFMDWP-----------DTWDHMAAYLRGVAATL--------PRRPDAIVVMSSHWETGVP--------------------------TVTSGAHPPLIYDYSG-FPPHTY-----------QLRYPAPGSPRLAAQVCALLDG-------AGIP-----SAQ--------------DPGRGFDHGVFIPFLLAFPQA--------------------------DIPIVELSLQRD------LNAAL----EIRTGAALQPLRAQ-----------NVLIVGTGMTYHNLHHL-----------------------------MGQNPQSNAVSREFDTWLTHAVESP------------PDIRTEALTQW----THAPGARICHPR----PEHLLPLMFAAGAA-----------GADRG--VRDYSDTVM--GKALSGFRFG-----------------------------------------
XP_005840560.1 --------------------------------------------------------------------------------------------ALFLPIGSPTLLMERSE----------------YSDFLRELGIQM-----HYPERRPTCIVCVSARWISETE------------------------EVKVMSSPSPKTVHDFFG-FAESLY-----------QVQYLARGDAEFAAQVGEALER-------WEIP-----WKF--------------DGTRGYDLGCWSPLSLIFPAA--------------------------DVPILQVSLSGN------LDEAF----HVRLGKALGELRDC-----------GFLLVCTGGVTHSLLDL----------------------------SFGESDPNPAWQSADEAWDA---------------------RSSKLCSWNK--HKDDNIRIAASSSHPTREHFLPLLVASGS------------GGPRS----------------------------------------------------------------
XP_641515.1 --------------------------------------------------------------------------------------MSKLFNSIFISHGAPNLILDHSD---------------KTREFLKTLSKNH------YGSVKPKAVLLISAHWEEREF--------------------------TIQTKPEPDVIYDFGG-FEPEMY-----------RMKYPAKTSPELIDRVSELFAK-------AKIP-----LGK--------------DNKRGYDHGAWMPMKLVYPEA--------------------------DVPIVQLSIKEN------LNAAQ----HFQIGTILRPLREE-----------GYLVLASGGSVHNLRAI----------------------------FDPKYHLDPSWASNFEAWLQNTICEKSGKE-----------REDELLKY----ESLPYYKLAHPR----SEHLIPVFVAAGCA-----------SPDSK--GVRVHDFWKTPVFSVSSYLFSEPNN-------------------------------------
YP_003654402.1 -----------------------------------------------------------------------------------------MFPSLYISHGSPALSIMDNS----------------TTSFLKNLSSNF---------PEPKFILVISAHWLTKNL--------------------------KILYEESPHTIHDFYN-FPKELY-----------QLEYKAKSDLKKCDEIISLIKS-------SGIE----IEKD--------------ISRGGFDHGVWSPLSLIYPKA--------------------------NIPIIQLSLPIN------FDSKK----LFELGVILSKLRED------------TLIIGSGAMTHNIMNS---------------------------TWENENAKPNSYAKEFRDWVVGNIQKG---------------NVNSLLNYE---KEAPNLQINHPS----KEHFLPLFVTFGAS-----------NNHIG--ESLHDIYMY-GNQSMDTIIFKK----------------------------------------
XP_002676444.1 ---------------------------------------------------------------------------------------MNRIAPLFIAHGAPTLAIELDH--------------AMNKFLGNKLSKQY------KGQDAPKAVVVFTAHWEDSIA-------------------NNGVAITFHDANTVYDTIYDFYG-FPDEMY-----------TIKYPAKGAPQVAQRIEQLLNQ-------NNIK-----SRR--------------EYKRGLDHGTWVVLQTLFPGA--------------------------KIPVVQCSVDPR------SSIET----HYNIGKALAPLANE-----------QVLVIGSGSTVHNLGRV-----------------------------NWGKKTPDAWAVEFDDWLVDRISKW---------------NTEELFAYE---RFAPNARAAVPR----SEHYVPLFVAMGMT-----------HEEKT--SKVIERFYDLGSLSYLSFSF------------------------------------------
XP_002676240.1 --------------------------------------------------------------------------------------MPSRIAPLFIGHGSPNLIAQPLH---------------NMSIFLSTLSTQI----------HPKAIVIFTAHWEESIE---------------------NRGVSISFHENEYKTMHDFQG-FSKLSH------------VSYPAKGSPETAQLVETKLNQ-------NGIK-----TRR--------------EYDRGLDHGSWVVLGLMFPDS--------------------------NIPIVQCSIDPT------SSAET----HFKIGKALKELSEM-----------EILVIASGGTVHNLLET-----------------------------NSKKKKTERWAEEFDNWLIDKISQW---------------NLKELFSY-R--EHAPHHQLAIPR----SEHFLPLFIVMGMAQ----------DETSG--KVLFRQYDF-GSLSYLSFSF------------------------------------------
WP_019121986.1 -----------------------------------------------------------------------------------------MVPSLFIAHGAPLLALEDNE----------------YTRFLEGMAKEL---------PRPQAIVIFSAHWEHPVQ--------------------------QVGGAEQYEMIYDFYG-FPEELY-----------RINYPASGDVKLAEEVQSLLQA-------HGIP-----SEL--------------DPVRGLDHGAWVVLRMLYPAA--------------------------DIPVIAMSVNPG------LAPRD----QYAIGKALAGLRER-----------SVLLIGSGGTVHNLRRI-----------------------------EWGSTQPAAWAAAFDDWLSQRLLAW---------------DTEALFDY-E--EQAPYAKEAVPR----NEHFIPLLIAMGAA----------DDSRTA--RMLHRSYVY-GSLSYMCWQFG-----------------------------------------
YP_073993.1 -----------------------------------------------------------------------------------------MQPAIFAAHGSPMLALEENA----------------YTRALRSLGERY----------RPRAVIVFTAHWESNIQ--------------------------AISDVAAYETIHDFGG-FPPELY-----------RMQYPARGDAATAVRAAELLTE-------AGIP-----FVW--------------DRRRGLDHGAWVPLRLIYPDG--------------------------SVPVVQMSVNPW------ASPAE----QYRIGQALAPLRRE-----------DVMILASGGTIHNFATL---------------RW-------------DDPPEADAWAVAFDDWLLGRIREW---------------DLPALFDY-E--RQAPGARLAVPP--GGNEHFVPLFYALGAA----------DDQRTV--QELHRSYRY-GNLSHALWAFGG----------------------------------------
WP_009362742.1 ------------------------------------------------------------------------------------------MTALFLAHGSPMLAIEDSA----------------YTSFLTTFGKHI----------HPKVIVVFTAHWTTRQP-------------------------TVSSIAGTYEMIYDFSG-FPRELY-----------EVTYAAQGSVEWAKRVQQHLKHV------SPIV------HI--------------DETRGLDHGSWVLLSRLFPEA--------------------------NIPIVQASVVPW------WTPKQ----LFQLGEALRPLRDE-----------DVMILGSGGTVHNLMAL----------------------------RWEEQTKADSWAVAFDDWLL-AQSSA---------------HSEDVFHYE---EKAPYAKQAVPT----PEHLAPYWIAYGAG-----------DRSP---HVLFREYEY-GNLSLLAVSF------------------------------------------
YP_008417242.1 ----------------------------------------------------------------------------------------MKAPALFLAHGSPMLAIEDNA----------------YTSFLAKLGEGI----------YPKAIVIFTAHWMTRKP-------------------------TVSAVEGTYGMIYDFSG-FPYDLY-----------EIAYPAYGSVEWAERVRERL---------AGVA----EVAV--------------DRTRGLDHGSWVLLRRLFPKA--------------------------DIPVVQASVVPW------WTPKQ----LFQLGEALRPLRDE-----------GVMVIGSGGTVHNLMAL---------------RW-------------EGHAEADAWAVSFDDWLL-SQSAA---------------RSEDVFDY-E--NKAPYARQTVPT----PEHLAPYWIAYGAGG----------RDQAP--RVLFREYQY-GSLSLMAVAF------------------------------------------
WP_019914680.1 -----------------------------------------------------------------------------------------MISPLFVGHGSPMMAIQNTP----------------CTDFLLSYGQSL----------KPKAIVIFTAHWETETL-------------------------TISSTDDVYEMIYDFGG-FPDPLY-----------QIKYPAKGSVALAQSLAERFSA-------KDIP-----VQF--------------DIKRGLDHGSWVPLSRMFPVP--------------------------DCPVVQISVNPY------LPPSQ----QYLIGEALRGL-DE----------EDILIVGSGATVHNFRTM-----------------------------NPDATAPDPQAVAFDDWLIEHMRKQ---------------DLDSLFNY-T--SLAPNARLAVPR----PEHFVPLYIVMGSG----------NPDRQP--QEVHRSYEM-GSLSYFSVAF------------------------------------------
YP_002445240.1 -----------------------------------------------------------------------------------------MMPSLFLAHGSPMLAIQDTD----------------YTRFLKTLGATY----------KPKAIIIFTAHWESEAL-------------------------TISSSDNEYETIYDFGG-FPPELY-----------EIKYRAKGSSNIASMLETKFKN-------KGIP-----VHH--------------NMTRGLDHGSWTLLHRMYPEA--------------------------NIPVVQISVNPF------LPAKE----QFKIGEALKGLGQE-----------DILIIGSGVTVHNLRAL---------------KWN--------------QTTPEQWAIEFDDWIIKHMQTT---------------DKDALFNW-E--NNAPHAQLAVPR----AEHFVPLFIAMGSG-----------ENNG---EVIHRSYEM-GTLSYLCLQF------------------------------------------
YP_006827862.1 -----------------------------------------------------------------------------------------MMPSLFLAHGSPMLAIQDTD----------------YTRFLKTLGETY----------KPKAIVIFTAHWESKVL-------------------------TISSSDDEYETIYDFGG-FPPELY-----------EIKYRAKGSSSIASMLETKFKN-------KGIP-----VHH--------------NMTRGLDHGSWTLLHRMYPEA--------------------------NIPVVQISVNPF------LPAKE----QFEIGEALKGLGQE-----------DILVIGSGVTVHNLRAL---------------KWN--------------QTTPEKWAIEFDDWIMKHMQTN---------------DIDALFNW-E--KNAPHAQLAVPR----AEHFVPLFIAMGSG-----------ESDGK--VI-HRSYEL-GTLSYLCLQF------------------------------------------
WP_008891453.1 ----------------------------------------------------------------------------MTDPSANTDSTAQSLAPMFISHGSPMLVARQST-----------PAFHFFVDELSKLTDGV------------RAIVMISAHWQTERP--------------------------TISTAQRQETIHDFYG-FPQPLY-----------QLHYDVAGDPELAEQIATQI---------GSET----------------------DAKRGLDHGAWMPMILARPNA--------------------------DIPVFQLSMLGH------GGPRE----HFELGKKLRGLRDL-----------GVLVVASGAMTHNLRAL-----------------------------DRNEGAIDPWAKEFTNWMVEKIKAR---------------DINALLDY-R--SLAPHAAMAHPD----DDHLMPFYVALGAA----------SDDFEP--DLLHDSYEF-GNLAMTALRFYDQGELKPAA--------------------------------
YP_828288.1 ----------------------------------------------------------------------------------------MRTPVAFLAHGSPMSALGGDA----------------HAAALHAFGQKH---------SDLRAILLISAHWQVSRP-------------------------LRVTAWESMPLVYDFYG-FPNELY-----------GIQYPAPGDPGLAARIAATLRAEDQD---ATFD-----------------------SERGLDHGAWVPARLAWPEA--------------------------RIPVLQLSMPF-------LSPQE----LFQLGRALRPLRDE-----------NILVAGTGGIVHNLSRV----------------------------RPDKNAPVDSWAVEFDSWVAEQVQNR---------------ALEKLLDYR---RTAPHARLSVPT----TEHFDPLFITLGAAW----------PDEKI--ETIYTGFHH-GNISMRSFAAA-----------------------------------------
YP_004666361.1 --------------------------------------------------------MGDELDRRVVLQGAAAAGVVGVLGAGGPGGVQAVSPAVFISHGSPMVALDSDA----------------YPQALRRFGDGA----------PARALVVVSAHWETPGE-------------------------VRVTASAQPPLIHDFYG-FPEPLY-----------RLRYGAPGAPSLAEDVVARLKA-------GGLP----AVAD---------------AERGLDHGAWVPLLHAFPQA--------------------------KLPVVQVSMPLG------ANPAD----LARMGELLRPLRAQ-----------GVLLMGSGGIVHNLRRL---------------------------NFHEKAASVEPWAAAFDAWIAQKLAAR---------------DFTGAQAW----LDAPNARLAHPR----AEHLMPLYFVLGAAL----------PEDRL--TPVFEGFHH-GTLSMRSFALCA----------------------------------------
YP_003956130.1 ------------------------------------------------------MGSGFDRREVLQMAAAVGVASVSETGGPGAGRTPAMAPAAFISHGSPMVALDADA----------------YPKALRGFGENV---------GGVRAIVVVSAHWETPGG-------------------------VRVTASPTPSLIYDFGG-FPEALY-----------RLTYPCPGEPSVAREAVERLSA-------AGFS-----CVA--------------DAERGLDHGTWVPLRLALPAA--------------------------NVPVVQVSMSRE------ASAAE----VMRMGEALRPLRAQ-----------GVLLLGSGGVSHNLRRV---------------------------VFQDKAAPPQSWAQAFDAWVADRLEAR---------------DFQQLLEW----TRAPNARLAHPT----PEHFLPLYFVLGAAL----------PEDRL--IPIFEGFHH-GTLSMRSFALGA----------------------------------------
XP_004334766.1 --------------------------------------------------------------------------MRQASSSIKSTTDLSKTRVVFVSHGAPTLAIDRQH---------------PSHQFFKQLGKQL---------GRPKAIVCISAHWEEQKA--------------------------AVNTALAPPQIYDFYG-FPDEMY-----------QIKWTPAGSPDIAARVAEALRA-------EGIE-----CRG--------------DPKHGLDHGTWVPLHLMYPEA--------------------------DIPVLQLSLIDS------FEPRL----HFRMGKALTALVKEE----------DVLVIGSGLITHNLRDW------------------------------RAFKKREQWAVDFDKWVEEGVTKTG-KE-----------REDHFATF----KQHPLIHDAHPR----VEHFVPLLPLVGVS-----------GTGKA--IKLHEHWD--GSFSMAAYAFPFVTPEEDSATTSAPADEL-----------------------
WP_009741322.1 ------------------------------------------------------------------------MSTASASSPLEPAPGGARMPAIYATQGAPPL-IDHPR----------------WPAELAAWGRAL---------PRPRAILVISAHWEQNPI-------------------------AYGATTTPVPLYYDFYG-FPERFY-----------RLSFPAPGAPDLAAEVARLLGP--S----QPLV-------E--------------QADRGLDHGAFIPLIYMYPDA--------------------------DVPVLQISLPT-------QDPVG----LLELGRRLAPLRDE-----------GVLIFATGLLTHSTGYADLS---------------------------NPDSSPHPDVAAFDAWVADALGRG---------------DLDALVHY-R--DRAPGVRRALPS----QEHFVPLFVALGAA-----------LDTPGPVIFPHHGFWY--GNSMRSVQFGAPVTADVPA--------------------------------
YP_005529432.1 ------------------------------------------------MTNRSVHDLLNLANPAGAYDALLTRVLPQARVQRRWEPSDGPLPSLFVSHGAPPT-LDDPQ----------------WLDDLFTWGQAM---------PKPRGIVIVSAHWENAPA-------------------------ALSGSAAGTPLFYDFGG-FHPRYY-----------TLQYATPDATDLARRIASTMSS--T----GPVH-------Q--------------FTDRGLDHGAFIPLMAMYPAA--------------------------DVPVVQLSMPS-------LDPQA----LLRLGQRLRRLREE-----------GILVIGSGFMTHNFAVM-------------------------------RKPALVDYTIAFDTWAADAISRG---------------DVDTLTDY-R--AKAPGADIAHPT----ADHYVPLLLTLGAA-----------TDLST--ATSAIERIH-YGNSIRSIQLD-----------------------------------------
YP_008146780.1 -----------------------------MDRRAALKLLLAAGGAAPIAGAACRRPTPTTSSSASTTGATSIATEGGFMSETHDKAHAGRMPALFLAHGSPFL-LDDRA----------------WVAELRAWAQAM---------PRPKAILMLSAHWVDAPA--------------------------TVGATETVPLVYDFYN-FPEKYY-----------RVTYPAPGAPALARRVRELLGR--V----GPVA-------E--------------DPRRGLDHGAYVPLVCMYPDA--------------------------DIPVLQISLPT-------LSPAP----LLEVGRALAPLRDE-----------GVLLIGSGFLTHNLRAA---------------DW-------------RGDAVAQPWATEFDAWCAEVLGRR---------------DVDALLDY-R--RRAPGVKMALPT----HEHFVPVVAALGAS-----------IDVSEAAAFPITGLTY-GSFTKRSVQFG-----------------------------------------
YP_008986341.1 -----------------------------------------------------------------------------------MTIDSATTPALFLSHGAPPL-VDSEL----------------WVSQLQRWAADL---------PRPTAILVVSAHWESAPL-------------------------TIGSTITGTPLVYDFGG-FPRRFY-----------EVTYTSPGAPELARQVAALMPDD------EPVV------QQ---------------PNRGLDHGAYVPLTVMYPDA--------------------------DIPVLQISLPT-------LDPER----LLHLGARLRPLREQ-----------GVLIIGSGFTTHGLPFLRDP---------------------------RPEAAAPGWSSEFDHWTAEQLARG---------------DVDALLDF-R--HRAPGMPYAHPS----VEHFAPLFVTLGAS-----------DAPGRGIDQVVDGFWM--GLAKRSFQVA-----------------------------------------
WP_023962940.1 -------------------------------------------------------------------------------------MSVSRMPALFLSHGAPPL-VNDTR----------------WVCELRAWSGDL---------PRPSAILIVSAHWESAPL-------------------------TIGSTDPTVPLTYDFGG-FPEHYY-----------RARYDAPGAVDLAGQVAALMPD-------GQAV-----HHD---------------TDRRLDHGAYVPLTVMYPEA--------------------------QIPVLQVSLPT-------LDPEK----LLDLGRRLRPLRDQ-----------GVLIIGSGFTTHGLPFLRDP---------------------------RPDAPAPTWSKEYDSWAAERFAAG---------------DVESLVRF-R--TEAPGMPYAHPT----VEHWSPLFVALGAS----DD-----PEQQG--QQIIDGFWM--GLSKRSLQLS-----------------------------------------
GAF34006.1 ------------------------------------------------------------------------------MSANETRERVDRMPVLYLSHGAPPL--AEDP---------------IWPGQLAAWSAEL---------PRPTAILVVSAHWEDAPV--------------------------TLGATTTVPLLYDFWG-FPEHYY-----------RVRYAAPGAPELAAKVRALLGR-------PGQP-----VHE--------------APTRGLDHGAYVPLVEMYPDA--------------------------DIPVLQLSLPT-------LDPVG----LFDLGRRLAPLRDE-----------GILILGSGFFTHNLREA---------------NFG------------MPSDFAPDWSKEFDHWGDEALTAG---------------DIDALLNF-E--RAAPDARRAHPR----TEHFAPLFVTLGAG-----------AEELSSQRTAIDGFWY--GMAKRSIQIG-----------------------------------------
YP_004903628.1 ----------------------------------------------------------------------------------MSTPTTERMPTLYLSHGAPPL--ADDP---------------IWPGELAAWSADL---------PRPKAILMVSAHWEEAPL--------------------------AIGAIETVPLVYDFWG-FPEHYY-----------QVRYAAPGAPELAASVRKLLNA-------PGTP-----VQD--------------VPDRGLDHGAYVPLVEMYPDA--------------------------DIPVLQVSLPT-------LDPRK----LMEIGRKLAPLRDE-----------GVLIVGSGFFTHNLRAL------------------------------SPDGRISSVMAEFDDWGHRALEAR---------------DLDALLDF-E--HKAPAGRLAHPR----TEHFAPLFVTLGAG-----------EADLGDQRSVIDGFWM--GLAKRSIQLG-----------------------------------------
YP_004803088.1 -----------------------------------------------------------------------------------MTVTAERMPALYLSHGAPPL--ADDP---------------VWPAELAAWSAEL---------PRPKAILMVSAHWEEAPL--------------------------ALGATATAPLVYDFWG-FPEHYY-----------GVRYAAPGAPKLADDVRKLLRR-------AGTP-----VQD--------------IPDRGLDHGAYVPLVEMYPDA--------------------------DVPVLQISLPT-------LDPRK----LMDIGRRLAPLRDE-----------GVLIVGSGFFTHNLAAL------------------------------RHAGGTPGWSAEFDDWGHRALGSG---------------DVDALLDF-E--HASPAGRLAHPR----TEHFAPLFVTLGAA-----------EGELDQGRSVIDGFWM--GLAKRSVQFG-----------------------------------------
WP_005485981.1 ----------------------------------------------------------------------------------MSAATAERMPALYLSHGAPPL--ADDP---------------IWPGELAAWSATL---------PRPKAVLMISAHWEEAPL--------------------------ALGAIETLPLVYDFWG-FPEHYY-----------KVRYAAPGAPELAASVRKLLQA-------PGTP-----VQD--------------IPDRGLDHGAYVPLVEMFPDA--------------------------DIPVLQISMPT-------LDPRK----LMDIGRKLAPLRDE-----------GVLIIGSGFFTHNLAAL-------------------------------RQAGTPTWSTEFDDWGNRALESR---------------DWDALLDF-L--HKSPAGQLAHPR----TEHFAPLFVTMGAAEASG-------ELDAQ--RSVIDGFWM--GLAKRSVQFG-----------------------------------------
YP_288419.1 ------------------------------------------------------------------------MGSDTEEKTMATAETPENLPVLYFGHGAPPL-ADDEL----------------WTSQFAAWSAEL---------PRPKAILVISAHWESAPL--------------------------TIGATTTVPLVYDFWG-FPERYY-----------QVTYPAPGAPQLAASVRALLSG-------SGTP-----VAE--------------APARGLDHGAYVPLKEMYPEA--------------------------DVPVLQISMPT-------LDPEE----LFALGRRLAPLRDE-----------GVLIMGSGFLTHNLSCV--------------------------DMSRGPDYAPPSWSAEFDDWAAQAVHTG---------------DVDALLDW-Q--AKGPAATIAHPR----SEHLAPLFVALGAS-----------SGTTETARSVIDGFWY--GLSKRAFQFD-----------------------------------------
YP_003298318.1 ---------------------------------------------------------------------------------------MNRMPALYLSHGAPPL--ADDP---------------LWSRQLADWAAAL---------PRPRAVLMISAHWEEAPL--------------------------TVGATETVPLVYDFWG-FPRRYY-----------QVTYEAPGAPWLAEQVRALLAG-------GKWP-----VRH--------------DPARGLDHGAYVPLAEMYPAA--------------------------DVPVLQISLPT-------LDPAE----LLEIGRRLAPLRDQ-----------GVLIVGSGFTTHNLSAF--------------------------DPSRGPDGPPPSWSAEFDQWADQTVAAR---------------DIDALLDF-R--RKAPAALIAHPR----TEHFAPLFVALGTD-----------VDRPGETQAVIDGYWY--GLAKRSFQFG-----------------------------------------
WP_005271796.1 -----------------------------------------------------------------------------------MTQTGNVPPVLFLSHGAPPL-ADD-A---------------TWTRQLADWSAGF---------EKPKDILMVSAHWENAPV-------------------------TLSATERKTDLVYDFWG-FPQKYY-----------DVTYDAPLAPELATEVDRLVAG-------HGHH-----VER--------------DEARGLDHGAYVPLVEMFPEA--------------------------DVPVVQMSMPT-------LDPQG----LFELGKSLAPLRER-----------GTLIVGSGFTTHNLRWF---------------NPA-----------AGPDTTPPAASSEFDHWAEEAMARG---------------DVDSILDF-L--HKAPAAREAHPR----SEHWAPLYVALGAAY--GSS-----GIEAK--TA-IDGFWY--GLSKRSWTLT-----------------------------------------
WP_009776235.1 --------------------------------------------------------------------------------------MDTRSPVIYLSHGAPPL-ADDER----------------WTGELATWSGDL---------PRPTSILVVSAHWEQAPI-------------------------SVSSTTANTPLLYDFWG-FPQKYY-----------DVTYAAPPAPELAKSVAGLLGEVG-----GGLH-------Q--------------DPSRGLDHGAYVPLVEMFPEA--------------------------DIPVIQLSMPT-------LDPQE----LFTIGTRLAPLRDE-----------GTMIIGSGFTTHNLGWF--------------------------NPHAGADSAPPAPSAEFDHWAAEAVDAG---------------DVDAILDF-M--AKAPAAREAHPR----TEHWAPLFVSLGAA---HAS-----GGIDG--QSIIDGFWF--GLSKRSWQFA-----------------------------------------
YP_003409072.1 ----------------------------------------------MTTLGPATTAAADARIPADHLFAQHLRRVAALDPHRAWTPEDGALPSLYLSHGGGPMPFWRPE----------------WLNPLHDWARAL---------PKPKAILVVSAHWESAPL--------------------------SISAPRPTELVYDFGG-FDPLYY-----------TFRYDTPDAGELARDVVRLMPDT------EHVH-------Q--------------HASRGLDHGSWVPLKIMYPEA--------------------------DVPVLQLSLPTE-------DPDR----LLAIGERLRPLREE-----------GVLVVGSGHMTHGLPFI--------------------------TRGMLEGTEVPAWSTDFDGWAADALARG---------------DVAELSRY-R--SAAPGLPYAHPT----VEHFTPLFVALGAA-----------TDPTAPVITTLDGYSF--GLSRRSFQAA-----------------------------------------
YP_008735061.1 -----------------------------------------------------MNSIMNPAVHAGAYDTFLPEALPRAQAQRDWTPADGPLPTLYLSHGAPPL-FNDGP----------------WLRELFDWAQSM---------PKPKSILIVSAHWETAPV-------------------------MLSSPAARTPLVYDFGG-FDRRYY-----------TMRYETPDATELARQVTGLV---------PGVF-------A--------------HPSRGLDHGAWVPLMAMYPLA--------------------------DVPVLQLSMPTQ-------DPGG----LLDLGRRLRSLREE-----------GVLVVGSGFMVHGLPFV--------------------------TREMFLHGTVPAWSSDFDAWAADALARG---------------DIDELAGYV---TKAPGMPYAHPT----PDHFTPLFVTLGAA-----------DRPEGPVRTAIEGYMM--GFSKRSFQTVSD---------------------------------------
YP_001362389.1 ------------------------------------------------------------------------------------------MPALYLSHGAPPL-FDDPH----------------WINQLFGWAQNL---------PTPRAVLIVSAHWESQSA-------------------------MLSSPVAATPLVYDFGG-FAQRYF-----------EMTYATPDATTLAAQVAALMPDT------ESLH-------T--------------SATRGLDHGAWVPLKVMYPYA--------------------------DVPVLQLSMPTH-------DPQK----LLDLGRRLRPLREQ-----------GVLVIGSGYMTHGLPYI--------------------------TRDMIMYGTIPGWSSEFDAWSTEALLRG---------------DIDTLADY----RRAPGMPYAHPT----VEHFTPLFITMGAA-----------TDATAAPKMIISDYAM--GMAKRSFQVA-----------------------------------------
WP_020677740.1 ---------------------------------------------------------------------------------------MQELPAIFLSHGAPDLVLSQEP----------------ARQALIDLGKSL---------PRPKGILIISAHWQAAQF--------------------------TLGEALQFSTIYDFGG-FPAELY-----------RLTYPAQGAAWLISLCREVLQE-------GNID-----FNG--------------DPQRGLDHGAWIPLMLAWPEA--------------------------EIPVLSLSLKRG------ASLTE----HLALGRALAPLRKA-----------GVLIVASGAITHNLGKL-----------------------------LPSGSPPEPWVLEFSSWVEEKLLQG---------------ASADLLGY-R--EHAPHARLAHPT----PEHFEPLLVAYGAG-----------NEQPG--TLLHRSFSY-GNLAMETFAFGGG---------------------------------------
YP_419588.1 ----------------------------------------------------------------------------------------MDVTTLFLSHGSPMMVLEDTP----------------TRRFLKELGRRL---------PRPPAVIAVSAHWQTAEP--------------------------VLGFAAWPDKINDIYG-FPPELY-----------QLAYAPPGAPEVAARAADRLGA-------ACRR----------------------DPGAGIDHSIWSVMSLMWPEA--------------------------DVPVVPMSVQPE------AGASH----HYFLGRRLAPLVAE-----------GVLVIGSGAATHNLEDY---------------------------FRRKTTEAVEPAVVEFTDWLAATAERG---------------DVAALLDY-R--VRAPHALRNHPT----EEHLLPLFVALGAS-----------AHGEA--VRLHHDVDS-GVLAMDAYGFR-----------------------------------------
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XP_002984954.1 ------------------------------------------------------------------------------------------MDVFYVSHGSPMLPFEEIP----------------ARDFFKGMAKLV--------KHKPKAILMVSGHWETRDP--------------------------MVSTTARNPTIHDFYG-FPRELY-----------ELKYEAPGAPDVARRAKQLLQD-------AGFK----QAGE--------------DPKRGLDHGAWVPLWLAFPDA--------------------------DIPVFQLSLQSH------KDAAY----HYRLGRALTPLTRE-----------GVLIIGSGTTTHNLRHM--------------------------------LPTVPDWGKAFDDWLYDCLIHQ---------------RYDEVTQFM---DKAPYAKLNHPT----PDHFLPLLVALGAA-----------GEGAT--AQAIHRSWH-GSFSMASYVFKPAVGAPGPQQQQQEL--------------------------
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YP_787026.1 ----------------------------------------------------------------------------------------MSWPVLFVSHGSPMLAVDPGR----------------TGAVLAQWSARQ--------AGKPSGILVVSPHWMGQGL--------------------------AVSTRDRQIAWHDFGG-FPPELY-----------ALQYSPPGSPALAARVREALAA-------SSVD-----AVD--------------DPRRPLDHGAWVPLRYLYPQA--------------------------DVPVVQLSLDAG------RDARA----QYELGRALAPLREQ-----------GVLIIGSGSLTHNLRDV----------------------------RMPQTAPPAPYVTAFQQWFAQHLETE---------------DLDALFDWQ---VRAPGAHQAHPH----DDHLMPLYVALGA------------GGMPA--QRLNDEVTY-AALAMDAYQFGV----------------------------------------
NP_880683.1 ----------------------------------------------------------------------------------------MRLPTLFVSHGSPMLAVEPGR----------------TGPALTAWSDGL--------PERPRAVLVVSPHWMGQGL--------------------------AVSTRDRQVAWHDFGG-FPADLY-----------QLQYPAEGSPRLAQQVVDVLAH-------AGIQ-----AGN--------------DARRPLDHGAWVPLRYLYPHA--------------------------DLPVVQLSLDME------RDARG----QYALGQALAPLRDD-----------GVLVIGSGSLTHNLRDV----------------------------RMPHGAPPADYVAPFQQWYAEHLAAG---------------DVEALLDW-Q--ARAPGAARAHPH----DDHLMPLYVALGA------------GGMPA--RRLNDEVAY-GALAMDAYQFGA----------------------------------------
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YP_001234571.1 -----------------------------------------------------------------------------------------MQPSLFVSHGSPMLALTETP----------------ARMFLAGLSATL---------PRPRAILVVSAHWETAEP--------------------------MVNAVVRNETIHDFFG-FPRALY-----------ELSYPAPGDAALAQRIAGLLGE-------AGFP-----TGL--------------DPARGLDHGAWVPLLLAWPAA--------------------------DIPVLQLSVQTR------LGPRH----AFDIGRALAPLRRD-----------DVLIVGSGSFTHDLRRF---------------------------RGQPVDAPEAEDVTAFSAWMDAAIADN---------------DIAALLDY-R--ARAPHARDEHPT----EEHLLPLFTAIGVG-----------EGSAA--RRLHNSTEH-AILRMDAYGFGLPA--------------------------------------
XP_005969654.1 -----------------------------------------------------------------------------------------------------MLALDPEQ----------------VGPALHRLGLNL---------PKPQAIVVMSAHWESEAL--------------------------EVNTGVRPETWHDFRG-FPQALY-----------EIRYPAPGNPELAEEILHLLAE-------AHLP-----AHA--------------NSTRPRDHGVWMPLLHMYPEA--------------------------DIPVIEISLPMN------MHADQ----IYQIGQALAPLREK-----------QILLIGSGSITHNLREL---------------SWN------------GKDENVPEWASTFRNYVVSKLNHS---------------NYDAVLEW----DSIPYLQKNHPT----LEHFAPLFFAMGTG-------------HRF--SIVHSSFSM-GALGMDIYRFD-----------------------------------------
EXF20069.1 -------------------------------------------------------------------------------------MELQTLPGLFISHGSPMLALDPEQ----------------VGPALHRLSVNL---------PTPKAIIVMSAHWESKAL--------------------------EVSSSTRPETWHDFRG-FPPELY-----------EIRYSAPGQPELAEEILKLLAD-------AHFV-----AHA--------------NSTRPRDHGVWMPLLHMYPDA--------------------------DIPVVEISLPMS------LSAQE----IYRIGQTLAPLREK-----------QILLIGSGSITHNLAEL---------------SWQ------------GDNSKVPEWASTFRNTVVSKLSHQ---------------DYDGVLEW----QTLPFVKRNHPS----LEHFAPLFFAMGTG-------------HRF--TIVHSSFTM-GSLGMDIYRFD-----------------------------------------
AHI31917.1 ------------------------------------------------------------------------------------------MTSLFVSHGAPTFALEPGL----------------AGPALSQLGTEL---------PRPTAVLVVSPHWMTQEV--------------------------QVGLSEVPPTIHDFRG-FEPAMY-----------ELEYPAHGHPSLAKKALSLLDN-------AGWK-----PVA--------------DAHRGLDHGAWVPLTYLYPGA--------------------------SVPVFQVSLPAN------LDSQS----AYQLGQVLAPLQEE-----------GVLIVGSGSLTHNLYEV-----------------------------RWRDNNSAEYAKAFSQWVREAVLEN---------------DQARLINTL---ALAPHARRAHPT----TEHFLPLLVALGAA-----------GPDARG-SVIEGGVEH-GVLSMDSFIFRNA---------------------------------------
YP_314822.1 ---------------------------------------------------------------------------------------MTPAPCLFISHGSPMFALEPGL----------------LGANLRALGESL---------ADVVAVLVVSPHWQTRGL--------------------------RVGSSPAPETLHDFSG-FPAPLY-----------ALQYPAPGAPRWAQEAATLLAQ-------AGFD-----AGL--------------DERHGLDHGAWVPLRHLFPKA--------------------------DKPVFQVSLPHD------IDAAG----ALRLGRALAALRRR-----------GVLIVGSGSLTHNLYEF------------------------------RQHVRDPEYAQEFADWVRGAVEAR---------------DVAALVDY-R--RRAPHAARAHPS----EDHYLPLLVAAGASD----------ARDAT--RLIEGGMTY-EVLSMDSFAFGLPGADSSAPLR------------------------------
YP_546738.1 ------------------------------------------------------------------------------------------MNTLFISHGAPSLALEPGK----------------TGAMLAALGQTL---------PRPDAILVVSAHWDTSQP--------------------------RISAATQPDTIHDFSG-FPRAMY-----------EMQYPAPGAPALADIVAESLAA-------QGMA-----VEV--------------DPVRGLDHGAWVPLMLMYPEA--------------------------DIPVTQLSIQSH------AGPRA----HYRLGQALAGLQAH-----------RVMLLCSGAITHNLHDF---------------------------FSADRDAQVLDYVPAFSGWMAEKIAAG---------------DVEALLDYR---RQAPGGIRAHPY----EDHLMPLFVALGAT-----------QGKAV---RHTPEHTF-GILAMDAYVWHQGA--------------------------------------
WP_019644770.1 ---------------------------------------------------------------------------------------MQTAASVFVSHGAPTMPLEQSP----------------TRFFLDALGGAL---------PRPAAVIAVSAHWCTEDV--------------------------AVSTAARPETIHDFYG-FPQELY-----------RMTYPAPGAPDLALRVQGLLRD-------AGLP-----VAA--------------DPEYGLDHGAWVPMRLMYPQA--------------------------DLPVFQLSVQPH------LGAAH----AYRVGQALKGLREE-----------GVMILASGAMTHNLREW-------------------------MMRRAAFDATPEGWADDFAEWFADAFQRD---------------DTAALLDWA---AQAPNARRNHPT----PEHLLPLFVAMGAG-----------GAG----QRIHRAMEY-GVLSLDAYRFA-----------------------------------------
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O. HpcB/HpaD-like family 1

Table 1-defined conserved VRs features marked above secondary structure predictions

SE xxG sxp GxxTuxExP
FINAL --------------------------------------------------------------HHHHHHHHH-----EEE-----------HHHHHHHHHHHHHHHHH----EEEEEE--EE----EEE-------EEEE----HHHHH---------HHHHHHHHHHHHH----EEEEE------------EEEEEE----------------EEEEEEE-------HHHHHHHHHHHHHHHH-H----EEEEE------EE----H--HHH-------HHHHHHHHHHHHHHH---HHHHHHHHHHHHHH-------HHHHHHHHHH-------------EEEEEEEE-----EEEEEEE----------------
ALIGN ----------------------------------------------------------------HHHHHHH-----EE-E----------HHHHH--HHHHHHHH------EEEEEEEEEEE----EE--------EEE------E------------HHHHHHHHHHHH----EEEE------------EEE--EE----------------EEEEEEEE-------H-HHHHHHHHHHHHH-H----EEEEE-------------------------HHHHHHHHHHHHHHH----HEEH---HHHHHH------HHHHHHHHHH--------------EEEEEEEE-------EEEEE----------------
HMM ---------------------------------------------------------------HHHHHEEH---EEEEEE-------HHHHHHHHHHHHHHHHHHHH----EEEEEE----H----EEE------EEEEHHHHHHHHH--------HHHHHHHHHHHHH-----EEEEE-E----EEE-EEEEEEEEE---------------EEEEE--H-HHHHHHHHHHHHHHHHHHHHH-H---EEEEEEE-EE-EEEE-------HHHH----HHHHHHHHHHHHHHHHH--HHHHHHHHHHHHHHH------HHHHHHHHHHHH-----HHH---EEEEEEEE------EEEEEEE---------------
FREQ --------------------------------------------------------------HHHHHHHHHH-----E---------------------EE--E--E---EEEEEEE-EEEE---EEE-------EEE-------EE-----------HHHHHHHHHHHH-HHHHHHH--------HH---EE--EE----------------EEEEEEEE--EE-----HHHHHHHHHHHHH-H----EEEEE-------E----H--HHH-------HHHHH-H-EHEEEHH-----HHE----------------HHHHHHHHH--------------EEEEEEEE------EEEEE-----------------
PSSM ---------------------------------------------------------------HHHHHH--------------------HHHHHHHHHHHHHHHHHHH---EEEEE----------------------------------------HHHHHHHHHHHHHH-----EEEE-----------HHHHHHH------------------EEEE--------HHHHHHHHHHHHHHHH-HH---EEEEE---------------------------HHHHHHHHHHHHH---HHHHHHHHHHHHHH--H------HHHHHH---------------EEEE--------EEEEEEEE----------------
YP_003342944.1 -------------------------------------------------------------MGELVMAAKITHVPSIWLSI-QPGKHFGIRKPAEAALEEIGRRARERGADTFLVADTHWMNSIGFHLNGKERHSASYVSHELPHFIHDLEYDYAGDPELAELVREEIAA-GGQKARVH-TYKDLGLEYATLVPMYFMN----GDSS------IRVLPIGC-NIYSTIEENRRIGEALLRAVR-RSDRKVAFLASGSLSHAFPPNEI--AESLLNDVSSEINRQVDMAVLDMWAEGRTADFVDMLPDYNRRCTGEGAMADTAMLFGLLGW-----RDYTGKGEQLCPYFGSSGTGQVVVDFPIPT--------E-IA----------------------------------------------------------
YP_007037595.1 ---------------------------------------------------MT--------MGEVVLAAKITHVPSIWLSI-NPGKHHGIRKPAEVGLAEVGRRARERGADTFVVADSHWMNSMSFHINGKARHQGSYASHELPHFIQDLEYDYPGNQELARLIGEEINA-GGQKSLVH-DVKDLGLEYATLVPMHFMN----RDGD-----PLEVVPVGC-NIYSSIDENRRVGEAIARAVL-RSDRKVAFLASGSLSHQFPPNEI--SSQYLDKISNPINEQADRLVLDQWTTGRIPEFLAALPAYNERFTGEAAMADTGMLFGILGW-----DKYTGHGEQLCDYFPSSGTGQVIVDFPIPD--------G-LKA---------------------------------------------------------
WP_018681469.1 ---------------------------------------------MIPEEEVT--------MGELVLAAKITHVPSIWLSI-QPGKNHGIRRPAELGLAEVGNRARERGADTFLVADSHWMNSMSFHLNGKERHHGSYASHELPHFIQDLEYDYEGAPDLARLIGEEINA-GGQKALVH-DVKDLGLEYATLVPMHFMN----RPENTEGAAPIAVLPIGC-NIYSTIDENRRVGEAMLRAIK-RSDRKVAFLASGSLSHQFPTNEI--SSQYLNTISNPFNEQADRIVLDQWREGRIADFLETLPTYNERCTGEAAMADTAMLFGLLGW-----KDYTGKGEQLCDYFPSSGTGQVIVDFPVPA----------------------------------------------------------------------
WP_009028715.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-LDGPAKGKRQSAIDGHIEIGRRCREAGVDTIVVFDTHWLVNAGYHINCAPHFQGLYTSNELPHFIANMTYEYDGNPELGHILAKGANA-QGIATMAH-DATSLALEYGTLVPMRYMN----PDRH------FKVVSVSALCTSHYLADSAKLGWAFRRAVEDHYDGTVAFFASGSLSHRFAQNGT--ADEYRDKMFSPFLERLDHEVIQMWEQGEWPDFCDMLPEYASKGHGEGFMHDTAMLLGALGW-----NHYDRGVEVVTPFFPSSGTGQINAVFPVTP----------MPP-VLD-DVGRPRAAALAGG------RL-------------------------------
WP_006937126.1 -------------------------------------------------------------MGEIVLAAKVTHVPTMLMSE-QPGPVEGKRQPAINGHYEIARRAKALGATTAIVCDTHWVINAGFHINANNRFEGLFTSNEFPHFIQNLPYAYEGNPEMGDAIAREATE-RGAFTLAH-HLDSLELEYGTLVPMRFMS----REHD------MKVVSVAAWCTVHGHDESRIVGEAIRAAVE-ASDEKVLLLASGSLSHKIWANKDYAANNGTFTISSEFNRQVDLHVLDMWQRGDHATFLKMLPEYADHCCGEGSMHDTAMLYGALGW-----DSYTAECEVVTDYFPSSGTGQTNVIFPVQ-----------------------------------------------------------------------
YP_420167.1 -------------------------------------------------------------MGNLVFAAKVAHVPTMYLSE-QEGPFKGCRQSAVDGHRAMGKRMKDLGVDTVIVLDTHWLVNNAYHINGNAHFKGVFTSNEFPHLLADMPYEHEGNPEMSDLIAKIATEEKGVTVRSH-HIASLELEYGTLIPMWLMG--A-KEYG------FKVVSVACLCTVHDHMESAKVGEAIREAIR-RMDGNFAIVASGSLSHAIHPNTTLKTMDHFFTISNEFYKQVDLRALDLWKEGRFKEFTDMLPLYAKTCHGEGLMHDTAMLLGALGW-----DKYDRGVEIVTPYFEAAGTGQVNAVFPVAA----------------------------------------------------------------------
WP_008334845.1 -------------------------------------------------------------MGEIVLAAKMTHVPTMQMSE-QDGPIKGKRQAAIDGHYEIARRAKALGAETVVICDTHWLVNAGFHINANDRFEGLLTSSEFPQFIRDMPYSHAGNPALGDAIAEAACE-MGVYTLAH-HLDSLDLEYGSLVPLSFMS----REHE------MKVVSIAAFCTVHDHDESRVLGEAIRKAVD-ASDDKVLLVASGSLSHKIWSNKDYAPNNGTFTISSEFNRQVDLMVLEMWKRGDHATFLKMLGDYALHCSGEGSMHDTAMLYGALGW-----DAYTGECEVVTDYFPSSGTGQANVIFPVQ-----------------------------------------------------------------------
WP_019294543.1 -------------------------------------------------------------MGEIVLAAKCTHVPTMLMSE-QPGRLEGTRKPAIDGHREIARRAKELGADTIVICDTHWVINAGFHINANSRFKGLFTSNEFPQFIQNLPYEYEGNPTLGDAIAAAASD-KGVYTLSH-QLDSLELEYGTLVPMRFMS----REGD------FKVVSVAAWCTVHDHGESRVIGEAIREAVE-ASDSKVLLVASGSLSHKIWANKDYAANNGTFTISSEFNRQMDLRVLELWQKGDHATFLKMLGEYADFCCGEGSMHDTAMLYGALGW-----DSYTAPCEVITEYFPSSGTGQTNVIFPVQ-----------------------------------------------------------------------
YP_004303706.1 -------------------------------------------------------------MGKIVLAAKVTHVPTMLLSE-QPGRLHGKRQQAIDGHREIARRARALGADTVVVLDTHWLVNAGYHVNANTRFKGVYTSHEFPQFIQGLEYDYEGNPALGDLIAAKAMA-RGVYTLSH-RIDSLDLEYGTLVPLRYMT----PDAD------LKVVSVSAWCSVHSVESSRKLGEAIREAIE-ASDSNVLLLASGSLSHRIWDNDLYEANNGTFTISSEFNHQVDLRVLELWQTGQIDTFLKMLPDYAEHCSGEGGMHDTIMLFGALGW-----DAYQGKGELIGEYFPSSGTGQANVVFPVG-----------------------------------------------------------------------
WP_008027573.1 -------------------------------------------------------------MG-IVLAAKVTHVPTIWMSH-TMEKYRGIRQPAIDGYARIREQAIAAGVETFVVFDTHWIVNQGFHLNARPQHQGRFTSHELPHMLADMDYGYDGDSELARMIADEVRA-SGQKAMAH-ETPGLGMEYGTLLPMHFIN----QGAY------ARVVPVAV-NQFASIAEHAAAGAALARAVA-ASGRRVGVLASGSLSHAFWPNDK--SEAGINSLNGEFNRQSDLRVLELWAEGRWPEFLAMLPDYAGHCSGECGMGDTALLFGALGW-----EGYKGQATVQTPYFPSSGTGQTNVTFSV------------------------------------------------------------------------
NP_947009.1 -------------------------------------------------------------MGKLVLAAKVSHVPSLMLSETSDSPLRQARAGAVAALRELGRRAKEREVTTFVVFDTHWLSNFGYHINANAQHRGSFTSHEAPHMIQDLRYDLPGDPALAQAIAAEAQS-HGLKVLAH-QVPTLGLEYGTIVPMHYLN----SDGW------AKIVSIAS-PLFTSIEESRALGEATRRAID-ASDERVAILASGSLSHRLWPNKDLGPDAWT-TIASEFNRQVDLRVLQLWQERRYREFTAMLPDYAVKCNGEGGMADTVMLFAALGW-----DDYTGEAEPLCDYFPSSGSGQVNVEFHVS-----------------------------------------------------------------------
WP_008205136.1 -------------------------------------------------------------MGEIVLAAKCTHVPTMLMSE-QDGPVKGKRQPAIDGHYEIARRAKALGADTVVICDTHWVINAGFHINANKRFKGLFTSNEFPQFIQDMPYEYQGNPELGDAIARIASD-KGAYTLAH-HLDSLELEYGTLVPMRFMS----REHD------MKVVSIAAWATVHGHDESRLVGEAIREAVE-ASDSKVLLVASGSLSHKIWPNKDYAANNGTFTISSEFNRQVDLHVLEMWKRGDHATFLKMLGDYANFCCGEGSMHDTAMLYGALGW-----DSYDAPCEVVTEYFPSSGTGQTNVIFPVQ-----------------------------------------------------------------------
WP_010441601.1 -------------------------------------------------------------MGEIVLAAKMTHVPTLLMSE-QEGPIKGKRQPAIDGHREIARRAKELGATTVIICDTHWVINAGFHINANEKFEGLFTSNEFPQFIQNLPYSYRGNPEMGDAIAKIASD-KGTYTLAH-HLDSLELEYGTLVPMRFMS----REHD------MKVVSVAAWATVHDHDESRIIGEAIREAAE-ASDEKVLLVASGSLSHKIWANKDYAANNGTFTISSEFNRQMDLHVLEMWKNGDHATFLKMLGDYANFCCGEGSMHDTAMLYGALGW-----DAYDKKCEVVTEYFPSSGTGQTNVIFPV------------------------------------------------------------------------
WP_006221867.1 -------------------------------------------------------------MGKLALAAKVTHVPSMYLSE-LPGKHHGCREAAIEGHRVIGQRCRELDVDTIVVLDVHWLVNAGYHVNANRAFKGCYTSNELPHFIKDMHYAYDGNPDLGRRIAECANA-AGVGTRSH-EIDSLELEYGTLVPMRYMN----GDAR------FKVVSVAAWCAWHSLDESRRFGAALRQAID-GYEGRVAVLASGSLSHRFNDNNS--PEAAMHQISREFFRQVDLRVVELWRQGDWKSFCAMLPEYADLCVGEGGMHDTAMLLGLLGW-----DGYDKPVEIVTDYFTSSGTGQINAIFPVPD----------------------------------------------------------------------
WP_007853666.1 -------------------------------------------------------------MGTLALAAKITHVPSMYLSE-LDGPRKGFRQAAIDGHVEIGRRCRELGVDTIVVFDTHWLVNANYHINCAPRFGGVYTSNELPHFISNLPYAFPGNPELGQLLAKACCA-QGVETLAH-PATTLAPEYGTLVPMRYMN----ADQH------FKVVSVSALCQVHYLNDSARLGWAMRQAIEEQYDGTVAILASGSLSHRFAQNGT--APDFATKIWSPFLETLDHRVVEMWQAGDWATFCAMLPEYAAKGHGEGFMHDTAMLMGALGW-----SDYTGRAEVLTPYFGASGTGQINAVFPVTP----------QTG---A-AVPGPQASAGGQP---SAGRL-------------------------------
AHG63834.1 -------------------------------------------------------------MGKIALAAKITHVPSLYLSE-QDGPRKGTRQDAIDGLREIGRRCRDLGVDTIVVFDTHWLVNADYHINCAPHFKGLYTSNELPHFISNMDYEFPGNPQLGRLLAQAANQ-LGVTTQAH-DATSLGPEYGTLVPMRYMN----DDGH------FKVISVSALCMAHYLNDSARLGWAIRRAIDDEYDGTVAILASGSLSHRFAQNGQ--APDFAFKIWSPFLEQLDRQVIRMWQAAEWEAFCGMLPEYASKGHGEGFMHDTAMLLGALGW-----SAYDGQAEVLTPYFAASGTGQLNAVFPVTP----------QDG---R-AIPTAQASADHSG-LALTSRL-------------------------------
YP_006968750.1 --------------------------------------------------------MT---MGKLALAAKITHVPSMYLSE-LDGPNKGCRQAAIDGHKEISRRCRELGVDTIVVFDVHWLVNSDYHINCAPRFSGCYTSNELPHFIKNMDYEYPGNPALGHLIADVANE-MGVATRAH-SETSLGMEYGTLVPMRYMN----EDQH------FKVVSVSGWCVWHDLATSVRFGQAVRKAIEERYDGTVAVLASGSLSHHFAENGT--APEYMHKVWDPFLEQVDRRVVELWEQGDWQTFCPMLKLYAEQCWGEGGMHDTAMLLGVLGW-----TDYDQPVEVVTPYFGSSGTGQINAIFPVSP----------LKV---------------------------------------------------------
YP_006894734.1 --------------------------------------------------------MT---MGKLALAAKITHVPSMYLSE-LDGPNKGCRQAAIDGHKEISRRCRELGVDTIVVFDVHWLVNSDYHINCAPRFSGCYTSNELPHFIKNMDYEYPGNPALGHLIADVANE-MGVATRAH-SETSLGMEYGTLVPMRYMN----EDQH------FKVVSVSGWCVWHDLATSVRFGQAVRKAIEERYDGTVAVLASGSLSHYFAENGT--APEYMHKVWDPFLEQVDRRVVELWEQGDWQTFCPMLKLYAEQCWGEGGMHDTAMLLGALGW-----TDYDQPVEVVTPYFGSSGTGQINAIFPVSP----------LKV---------------------------------------------------------
YP_002233984.1 -------------------------------------------------------------MGRLSLAAKITHVPSMYLSE-LPGKHHGCREAAIRGHQLIGERCRALGVDTIVVSDVHWLVNAGYHVNCNARFAGTYTSNELPHFIRDMQYAYPGNPALGRLIAETATE-RGVATRAH-EIDSLELEYGTLVPMRYMN----GDQH------FKVVSIAGWCMWHTLDESRRFGEALLEAIE-KSDSNVAFLASGSLSHRFNDNGS--PEESIHQISREFFRQVDLRVVELWKQGDFKTFCAMLPEYNTHCHGEGGMHDTAMLLGLLGW-----DRYDRPVEIVTDYFASSGTGQINAIFPLP-----------------------------------------------------------------------
YP_008740249.1 -------------------------------------------------------------MGKLSLAAKITHVPSMYLSE-LPGRHHGCRAEAIRGHQAIGERCRALGVDTIVVADTHWLVNAGYHVNCNGHFAGVYTSNELPHFIRDMRYEYPGNPALGHLIAASANE-RGIGTRAH-EIDSLELEYGTLVPMRYMN----ADQR------FKVVSIAGWCMWHALDESRRFGEALRHAID-ASDANVAFLASGSLSHRFNDNGS--PEEAIHMISREFYRQVDLRVVELWKQGDFATFCKMLPEYNAHCHGEGGMHDTAMLLGLLGW-----DRYDKPAEIVTDYFASSGTGQINAIFPLP-----------------------------------------------------------------------
YP_003909315.1 -------------------------------------------------------------MGKLALAAKVTHVPSLYLSE-LDGPHKGCRQPAIDGHHEIGRRCRELGVDTIVVFDVHWLVNSEYHINCAPSFEGVYTSNELPHFIKNMPYAYPGNVGLGHLIAEVANE-MGVKSRAH-SETTLELEYGTLVPMRYMN----SDQH------FKAVSVAGWCMWHQLETSARFGLAVRKAIEERYDGTVAILASGSLSHHFAENGT--AEQFMHKVWSPFLEQMDRRVVELWQAGDWKTFCAMLPLYNEKCWGEGGMHDTAMLLGALGW-----DRYEGKVEVVTPYFGSSGTGQINAIFPVTP----------LPV---------------------------------------------------------
YP_553304.1 -------------------------------------------------------------MGKLALAAKVTHVPSLYLSE-LDGPHKGCRQPAIDGHHEIGRRCRELGVDTIVVFDVHWLVNSEYHINCAPKFEGIYTSNELPHFIRNMPYAYPGNVELGNLIAEVASE-MGVKSRAH-SETTLELEYGTLVPMRYMN----ADQH------FKAVSVAGWCVWHDLDTSVRFGLAVRKAIEERYEGTVAILASGSLSHHFANNGT--AEQFMHKVWNPFLEQMDRKVVELWEAGDWKTFCEMLPLYNEKCWGEGGMHDTAMLLGALGW-----DRYEGKVEVVTPYFGSSGTGQINAIFPVTP----------LPV---------------------------------------------------------
WP_009548783.1 -------------------------------------------------------------MGKLALVAKITHVPSMYLSE-LPGPRQGTRRDAIEGHQEIGRRCRERGVDTLVVFDTHWLVNANYHLNCAPHFKGLYTSNELPHFISNMPFECPGNPALGQLLAKVASE-HGVETLAH-HATTLDPEYGTLVPLRYMN----ADQR------FKVISVSALCTVHYLNDSARLGWALRRAVEDHYDGTVAFLASGSLSHRFAQNGL--APEYAFKIWSPFLEQLDRRVVQMWENGEWADFCAMLPEYAAKGHGEGFMHDTAMMLGALGW-----SAYDGQAEVVTPYFGASGTGQINAVFPVTP----------QDG---S-AIPKAVASAADGY-TSVATRL-------------------------------
CDM25713.1 -------------------------------------------------------------MGKLALTAKITHVPSMYLSE-LDGPHKGCRQAAIDGHKEIGRRCRELGVDTIVVFDTHWLVNSGYHINCAPHFKGIYTSNELPHFIKDMAYEYDGNPELGRLLADASTA-AGVRTRSH-EIASLELEYGTLVPMRYMN----EDRA------FKVVSVAALCTVHNMEDSARIGAAMRRAVEEQYDGTVAFLASGSLSHRFAQNGV--AEDYLFKVWSPFLETVDHAVIDMWQRGDWATFCDMLPEYNAKCHGEGNMHDTAMLLGALGW-----DQYRGKAEVVTPYFGSSGTGQINVVLPVQ-----------------------------------------------------------------------
WP_020423937.1 -------------------------------------------------------------MGKLALAAKTTHVPSLYLSE-LPGPRHGSRQAAIDGHKEIGRRCRELGVDTIVVFDTHWLVNAGYHVNCAPRFEGLYTSNELPHFIANMEYGFPGNPELGHILADGCRA-MDVDVLAH-DATTLAPEYGTLVPMRYMN----QDQH------FKVISVSAMCTVHYLNDSARLGWAMRKAVEEHYDGTVAFLASGSLSHRFAQNGQ--APSFADRIWTPFLETLDHQVLAMWQRGEWRDFCDMLPEYAAKGHGEGFMHDTAMLLGALGW-----SAYDGKAEVVTPYFGSSGTGQTNAVLPVTP----------QDG---A-AIPAAQAWAGAGN--PCASRL-------------------------------
WP_019573552.1 -------------------------------------------------------------MGKLALAAKITHVPSLYLSE-LPGPRHGTRQDAIDGHHEIGRRCRELGVDTLVVFDTHWLVNANYHVNCGAHFKGVYTSNELPHFISNLPFECPGNPELGRLLARSCNE-LGVETLAH-DATTLNPEYGTLVPLRYMN----ADQH------FKVVSVSALCTGHYLNDSARLGWAMRRAVEDHYDGTVAFLASGSLSHRFAQNGL--APQYAFKVWSPFLEMMDHEVIALWQRGDWPAFCEMLPEYATKGHGEGFMHDTAMLLGALGW-----SAYDGQADIVTPYFGASGTGQINAAFPVTP----------QDG---R-AIPAAQASAASGY-QAFP-RL-------------------------------
WP_018151423.1 -----------------------------MGTGWP--HVLQRIVLSTREALI---------MGKIALAAKVTHVPSMLISE-MPGPNHGCRQTAIDGHREIGRRAKALGVDTVVVIDTHWLVNAGYHINAASQFEGVYTSNEFPHFIQNLPYNYKGNTALGEAIARIASD-KGVSTRAH-NIPTLDVEYGTLLPMHYMN----TDAA------FKVVSIAGWVAWGSMEESRLVGEAIREAIE-ASDSTVAIVASGSMSHRIHDNKN--VNAGLFTISDEFYRQSDLRALDLWQQGRFEEFTAMLPTYAKVCYGEGWMHDTAMLLGALGW-----DQYQGKAEIITDYFASSGTGQVNAIFPV------------------------------------------------------------------------
WP_019429207.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-IPGPRFGTRQSAIDGHHEISRRCRAMGVDTLVVFDTHWLVNAGYHINCAPHYKGVYTSNELPHFISNMAFESPGNPVLGQLLAKVANA-HGVETLAH-EATTLQPEYGTLVPLRYMN----ADQH------FKVVSVSALCTSHYLNDSARLGWAMREAVEQHYDGTVAFLASGSLSHRFAQNGL--APEFAHKIWSPFLEKLDEQVLRMWDQREWKAFCEMLPEYASKGHGEGFMHDTAMLLGALGW-----TGYDGAVDILTPYFGASGTGQLNAVFEITP----------QTG---Q-HIPAAQASSAQGY-TAVSTRL-------------------------------
WP_008954106.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-LDGPHKGCRQAAIDGHKEIGRRCRELGVDTIVVFDTHWLVNSGYHVNCAPEFEGVYTSNELPHFIKNMPYAYHGNPQLGQLLADAATE-AGVHTRAH-DATTLALEYGTLVPMRYMN----PDQH------FKVVSVSALCTVHNLADSAKLGAAMRRAVEEQYDGTVAFFASGSLSHRFAQNGV--ADQFLHKVWSPFLETMDHEVVEMWKRGDWKTFCAMLPEYADKCHGEGFMHDTAMLLGALGW-----DQYTGQAEIVTPYFGSSGTGQINVILPV------------------------------------------------------------------------
WP_017522874.1 ----------------------------------------------------------------------------MYLSE-LDGPHKGCRQAAIDGHHEIGRRCRELGVDTIVVFDVHWLVNSEYHINCAPSFQGVYTSNELPHFIKNMPYEYPGNPGLGHLIADVANE-MGVASRAH-SETTLGLEYGTLVPMRYMN----GDQH------FKVVSVSGWCAWHDLAESEKFGLAVRKAIEERYDGTVAVFASGSLSHHFANNGT--APEYMHKVFDPFLEAVDHSVVDMWKNGDWGTFLDMLPMYNDKCWGEGGMHDTAMLLGLLGG-----RDYDQGVEIITPYFGSSGTGQINAIFPVTP----------LKATA-------------------------------------------------------
YP_001899524.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-LPGKHHGCREAAIEGHRIIGQRCRDMGVDTIVVSDVHWLVNAGYHVNCNARFEGVYTSNELPHFIKDMRYAYPGNPALGRLIAETATA-RGVFTRAH-EINSLELEYGTLVPMRYMN----SEQH------FKVVSIAGWCAWHTLEESHRFGAALLEAIE-ASDSTVAFLASGSLSHRFNDNGS--PEESIHQISREFFRQVDLRVVELWKQGDWKTFCAMLPEYASLCEGEGGMHDTAMLLGLLGW-----DAYDKGVEIVTEYFASSGTGQINAIFPLPGRDQVQA----------------------------------------------------------------
YP_004617262.1 -------------------------------------------------------------MGTLALAAKITHVPSMYLSE-QPGPNFGCRAAAIEGHREIDRRCRQLGVDTIVVFDVHWQVNSEYHINCGPKFEGVYTSNELPHFIKNMPFAYPGNPKLGHLIADMANE-MGVKSRAH-SDTTLELEYGTLVPMRYMN----GDRH------YQVISVSGWCDWHDLHESGRFGLAVRRAIEERYEGTVAVFASGSLSHHFADNGH--APEFMHKVYDPFLEQVDRRVVALWEAGDWKTFVGMLPMYADKCWGEGDMHDTAMLLGLLGW-----DRYQAPVEVVTPYFGSSGTGQINAIFPVTP----------LPA---------------------------------------------------------
YP_008514099.1 -------------------------------------------------------------MGTLALAAKITHVPSMYLSE-FPGPNFGCREAAINGHKEIDRRCRTLGVDTIVVFDVHWQVNSEYHINCGPKFGGTYTSNELPHFIKNMPYAYPGNPALGHLIADMANE-MGVKSRAH-SDTTLGLEYGTLVPMRYMN----ADQH------YKVISISGWCDWHDLTESGRFGLAVRRAIEERYEGTVAVFASGSLSHHFADNGH--APEFMHKVYDPFLEQVDRRVVELWKAGDWQAFVGMLPMYAEKCWGEGDMHDTAMLLGLLGW-----DRYTAPVEVVTPYFGSSGTGQINAIFPVTP----------LPV---------------------------------------------------------
YP_008890464.1 -------------------------------------------------------------MGKLVLAAKITHVPSMYLSE-LPGPHQGCRQAAIDGHKEIGQRCRDLDVDTIVVFDSHWLVNSAFHINCGEHFKGIYTSNELPHFIKDMEFEYDGNPVLGQLMQEEIAK-TGVRVQVH-NIKSLELEYGTLVPMRYMN----QDRR------FKVVSVSAFCTSHSLQDSRKFGEGLIKAIE-RYDGNVAIFASGSLSHRFIWDWE--AQRGMDTYTREWDRQVDKHVVKMWENAEWAEFCAMLPEYAEYCFGEGGMHDTAMLLGALGW-----DKYNQPAEIITPAFPSSGTGQINAIFPLMP---NT-----------------------------------------------------------------
WP_022995728.1 -------------------------------------------------------------MGEVVLAAKITHVPSMYLSE-LPGKHQGCRQAAIDGHKEIGRRARELGADTAVVFDVHWLVNSGFHINCGERFEGIYTSNELPHFIKDMRYRYGGNPALGENIAAEANA-AGVRTLAH-NLPSLELEYGTLVPMRYMHMDVPEEQH------LSVISIAAWNAWHRLEDSFTFGAAVRRAIE-ASDHKVLVLASGSLSHRFSDDRE--AENNLHKWTREFDRQVDMRVVDLWRQGRFGEFCAMLPDYAEHCYGEGGMHDTAMLLGLLGG-----AEYDKPVEILTEPFGSSGTGQINAVFPLPW----------------------------------------------------------------------
WP_019620651.1 -------------------------------------------------------------MGEIVLAAKVTHVPTMLLSE-RPGPLEGTRQQAIDGHKEIARRAREAGADTVVVLDTHWLVNNGYHINSRDHFKGVYTSNEFPHFIQNMEYEYTGNSALGDLIAEKATE-KGVYTLSH-QVESLDLEYGTLVPMRYMN----PESD------LKVVSVAGWCTVHSIESSRILGEAIREAIE-ASDSKVMLIASGSLSHAIWANDDYEANNGTFTISKEFNRQVDLRVLDLWQQGEISTFLKMLPEYADLCSGEGGMHDTAMLFGALGW-----DKYEGKGEIIGEYFPSSGTGQVNVVFSL------------------------------------------------------------------------
WP_019620027.1 -------------------------------------------------------------MGEVVLAAKVTHVPSMFISE-QEGPLKGIRDAAIEGLRKIGDLCREREVDTIVIADTHWLVNAGFHINAKPDMSGVFTSTEFPHFLNNMEYSYTGDPELGQLIAETATN-SGVTTLCHHEIDTLEIQYGTLVPLRYMG----IDKD------IKVVSIAGWMYDADLEESKVVGEAILKAVK-KSGKRVAFLASGSLSHRIPPNKV--VGDYLFKISRPLNQEIDLMVMDMWKQGRTKDFLDIMPKYAEDCSGEGGMHDTAMLFGLLGW-----DKYEGEAEIMTEYFPSSGTGQCNVVFPLMP----------------S-DKPDTTVHPV------------------------------------------
WP_019531343.1 ----------------------------------------------------------------------------MYISE-LPGPHQGCREQAIEGHRELSRRARELGVDTIVVFDVHWLVNAGYHINCNSAFKGIYTSNELPHFIKDMEYSYSGNPELGRLIAECANA-KGVNTLAH-EVDSLELEYGTLVPCRYMN----SDSH------FNVISIAGWCAWHSHEDSRRFGEAVKEAIE-KSGSKVMVLASGSLSHRFNDNGS--DKESMFDISNEFYRQVDLHVLKLWQQGQWKIFTDMLGTYNETCHGEGGMHDTAMLLGMLGW-----DKYQGKVEILGEYFASSGTGQVNAVFPLS-----------------------------------------------------------------------
WP_005286776.1 -------------------------------------------------------------MGQLALAAKITHVPSMYLSE-LPGKHQGCRQAAIEGHKEIGRRCRELGVDTIIVFDTHWLVNSAYHINCSAHFSGVYTSHELPHFIRDMPYEYDGNPELGQLIADEACR-LGVRAQAH-NIASLALEYGTLVPMRYMN----ADRH------FKVISISAFCTVHDFADSRKMGEAIAKAIE-QYAGKVAVLASGSLSHRFIDDQR--AEQGMHSYTREFDRQMDERVVKLWKEGRFDEFCAMLPEYAHYCFGEGNMHDTVMLLGLLGW-----DRYDGQVEFVTELFASSGTGQVNAVFPLPA------------------VAA-------------------------------------------------
YP_004950416.1 --------------------------------------------------------MGDLSMGKLALAAKITHVPSMYLSE-LPGKNHGCRQSAIDGHKEISKRCRELGVDTIIVFDTHWLVNSAYHINCADHFSGIYTSNELPHFIRDMTYDYDGNPALGQLIADEAVK-LGVRAKAH-NIPSLKLEYGTLVPMRYMN----SDKH------FKVISIAAFCTVHDFADSRRLGEAIVSAIQ-KYDGTVAVLASGSLSHRFIDDQR--AEEGMNSYTREFDRQMDERVVKLWREGKFREFCSMLPEYAHYCYGEGNMHDTVMLLGMLGW-----DTYDGKVEFLTELFPSSGTGQVNAVFPLPASA--------------------------------------------------------------------
WP_023334393.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-LPGKNHGCRQSAIDGHKEISKRCRELGVDTIIVFDTHWLVNSAYHINCADHFSGVYTSNELPHFIRDMTYDYDGNPELGQLIADEAVK-LGVRAKAH-NIPSLKLEYGTLVPMRYMN----ADKH------FKVVSISAFCTVHDFADSRRLGEAIVSAIE-KYDGTVAVLASGSLSHRFIDDQR--AEEGMNSYTREFDRQMDERVVKLWREGQFKEFCSMLPEYADYCYGEGNMHDTVMLLGMLGW-----DSYDGKVEFLTELFASSGTGQVNAVFPLPA----------------------------------------------------------------------
WP_017371572.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-LPGKHHGCRTAAIEGHREISRRCRELGVDTIVVFDTHWLVNSAYHINCNNHFQGIYTSHELPHFIRDMEYEYDGNPELGELIAAQAQG-KGVRARGH-AIASLTLEYGTLVPMRYMN----SDRQ------FKVVSISAFCTVHDFADSRRMGEAVRRAIE-LYDGTVAVLASGSLSHRFIDDQR--AEEGMNAWTREFDEQMDRRVVKLWREGKFAEFCRMLPEYADYCYGEGNMHDTVMLLGLLGW-----DQYHGQVEFITDLFPSSGTGQVNAVFPLDG------------------MPARPAAVGE------------------------------------------
CDL30192.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-LPGKNHGCRQGAIDGHKEISKRCREMGVDTIIVFDTHWLVNSAYHINCADHFEGIYTSNELPHFIRDMTYNYEGNPELGQLIADEALK-LGVRAKAH-NIPSLKLEYGTLVPMRYMN----EDKH------FKVVSISAFCTVHDFADSRKLGEAILKAIE-QYDGTVAVLASGSLSHRFIDDQR--AEEGMNSYTREFDRQMDERVVKLWREGQFKEFCNMLPEYADYCYGEGNMHDTVMLLGMLGW-----DKYDARWSLSPSYSQALAPVRLTLFSRFPRKEPPCRTLSWNVL---KIFVKKPAYLSCLPVLTLHWRQRGFFRLGEYVAGRTGSIPGKWLMASTITPLCI
YP_003237478.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-LPGKNHGCRQGAIDGHKEISKRCREMGVDTIIVFDTHWLVNSAYHINCADHFEGIYTSNELPHFIRDMTYNYEGNPELGQLIADEALK-LGVRAKAH-NIPSLKLEYGTLVPMRYMN----EDKH------FKVVSISAFCTVHDFADSRKLGEAILKAIE-QYDGTVAVLASGSLSHRFIDDQR--AEEGMNSYTREFDRQMDERVVKLWREGQFKEFCNMLPEYADYCYGEGNMHDTVMLLGMLGW-----DKYDGKVEFITELFPSSGTGQVNAVFPLPA----------------------------------------------------------------------
WP_000516999.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-LPGKNHGCRQGAINGHKEISKRCREMGVDTIIVFDTHWLVNSAYHINCADHFEGVYTSNELPHFIRDMTYNYEGNPELGQLIADEAIK-LGVRAKAH-NIPSLKLEYGTLVPMRYMN----EDKH------FKVVSISAFCTVHDFADSRKLGEAILKAIE-QYDGTVAVLASGSLSHRFIDDQR--AEEGMNSYTREFDRQMDERVVKLWREGQFKEFCNMLPEYANYCYGEGNMHDTVMLLGMLGW-----DKYDGKVEFITELFPSSGTGQVNAVFPLPA----------------------------------------------------------------------
YP_005377813.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-PGRLYEGLRRPAIEGHHEIGRLCRQRGVDTIVVFDTHWLVNAGYHINCPARFEGIYTSNELPHFIRNMPYAFPGNPALGQLLAKVAGD-YGVETLAH-DSTTLAPEYGTLVPMRYMN----GDQH------FKVISISALCTVHYLHDSARLGWAMRKAIEDHYEGTVAFLASGSLSHRFAQNGL--APDYIDRIWSPFLDMLDQQVLQLWQHGRWPEFCAMLPEYAAKGHGEGFMHDTAMLLGALGW-----SAYSGHARLITPYFPSSGTGQVNVLFPVTP----------QDG---D-RIPAPQAIAHRPV--PASARL-------------------------------
YP_001338399.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-LPGKNHGCRQGAIDGHKEIGKRCREMGVDTIIVFDTHWLVNSAYHINCADHFQGVYTSNELPHFIRDMTYDYDGNPELGQLIADEAVK-LGVRAKAH-NIPSLKLEYGTLVPMRYMN----SDKH------FKVVSISAFCTVHDFADSRRLGEAILKAIE-KYDGTVAVLASGSLSHRFIDDQR--AEEGMNSYTREFDHQMDERVVKLWREGKFKEFCTMLPEYADYCYGEGNMHDTVMLLGLLGW-----DKYDGKVEFITELFASSGTGQVNAVFPLPAQA--------------------------------------------------------------------
WP_009019529.1 -------------------------------------------------------------MGEIALAAKITHVPSMYLSE-MDGPHKGCRDAAINGHKEISRRCRELDVDTIVVFDTHWLVNSGYHINNAPHFKGVYTSNELPHFIKNMPYEYDGNPALGALIADAATA-AGIPTRAH-SDTSMGLEYGTLVPMRYMN----ADRH------FKVVSVSAMCQVHDLQDSGRLGAALREAVEADYDGKIAVFASGSLSHRFAQNGV--SEEYLFKTWSPMLEHMDREVVRMWERGEWKDFVEMLPEYAEKCDGEGFMHDTAMLLGVMGW-----DQYQGKVEVLTPYFGSSGTGQINAIFPLQ-----------------------------------------------------------------------
WP_008939189.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-LDGPQKGFRQPAIDGHIEIGRRCRELGVDTIVVFDTHWLVNASYHINCGEHFKGNYTSGELPHFISNMEFEYDGNPELGKLLAAECNA-QGVETLAH-DKTTLDPEYGTLVPMRYMN----KDRH------FKVISVSAMCTAHYLNDSARLGWAMRKAIEEHYDGTVAFFASGSLSHRFAQNGQ--APKFATRTWSPFLERMDHEVVRMWENGEWDDFCEMLPEYAVKGHGEGFMHDTAMLLGALGW-----SEYDQKAEVLTPYFGSSGTGQINAVFPIST----------ASG---D-KVPAPQASVTESF-IPGSSRI-------------------------------
WP_020680014.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-LDGPQKGCRQSAIDGHHEIGRRCRELGVDTIVVFDTHWLVNSAYHINCAPHFEGTYTSNELPHFISNMEFGFDGNPELGRILAKACNE-HGVETLAH-DATSLDPEYGTLVPMRYMN----EDRH------FKVISVSAMCMAHYLDDSARLGWAMREAIEQHYDGTVAILASGSLSHRFAQNGQ--APDYLNRVWSPFLEMLDHEIVEMWKRGDWDAFCQMLPEYAVKGHGEGFMHDTAMLLGALGW-----SEYDQGVDIVTPYFGSSGTGQINAIFPVTP----------QTG---A-AVPGPTASVVDKA-KASAGRL-------------------------------
YP_001342012.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-LDGPQKGFRQAAIDGHLEISKRCRELGVDTIVVFDTHWLVNANYHINCAPHWEGVYTSNELPHFINNMPYSLDGNPELGRIIAQVCNE-QGVETMAH-DATTLAPEYGALVPMRYMN----PDQH------FKCISVSALLTVHYLNDSARLGWAIREAIEKHYDGTVAILASGSLSHRFAQNGQ--APNFSTKVWSPFLETLDHRVVEMWENAEWKTFCDMLPEYAAKGHGEGFMHDTAMLLGALGW-----SDYDQKVEVVTPYFGSSGTGQINAIFPVSP----------QTG---D-AVPGPQASVENGSFVYGKSRL-------------------------------
WP_007022704.1 -------------------------------------------------------------MGEIVLAAKVTHVPSMFISE-QPGPNHGCRAAAIEGLKKIGDLCRERGVDTIIISDTHWLVNAGYHINAKPDMSGVFTSTEFPHFLNNMPFKHAGDPELGQLIAETATK-NGVNTLCHHEVETLDLQYGTLVPLRYMG----VEDD------IKVVSIAGWMYDAELEESKTVGESIVEAVK-KSDRKVAFLASGSLSHRIPPNTV--VSDYLFKISRPLNQATDLMVLDMWKKGQTKAFLDILPKYAQDCDGEGGMHDTAMLFGLLGW-----DNYEGCAEMMTEYFPSSGTGQCNVLFPVN-----------------------------------------------------------------------
EXJ12552.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-LDGPQKGFRQAAIDGHKEIGRRCRELGVDTLVVFDTHWLVNAAYHINCGAHFKGTYTSNELPHFISNMEFEFSGNPQLGQLIADECNA-QGVETLAH-ANTSLDPEYGTLVPMRYMN----EDQH------FKVVSISAMCMAHYLNDSARLGWALRQAIEKHYDGTVAILASGSLSHRFAQNGQ--APSFSTKVWSPFLERLDHDVVRMWEAGEWADFCAMLPEYAVKGHGEGFMHDTAMLLGALGW-----SRYDQKVEVVSPYFGSSGTGQINAIFPVSP----------VAG---D-EVPGPQASIADAA-GATAGRL-------------------------------
EXJ12549.1 -------------------------------------------------------------MGEIVLAAKVTHVPTMLLSE-QPGKLQGCRQQAIDGHKEIMRRAREKGADTVIVLDTHWLVNAGFHINSNPVFKGRYTSHEFPHFIQNLDYAYRGDPELGDAIAARATE-KGVHTLSH-QVETLDLEYGTLVPMHFMQ---PGD--------MPIISIAAWCTVHSLQDSKTLGEAIREAVE-ASDRKVLLLASGSLSHKIWENELYAENNGTFTISREFNRQVDLRVLELWQQGDISTFLKMLPEYAQFCSGEGGMHDTAMLFGALGW-----DRYSGKGELIGEYFPSSGTGQANVVFPVI-----------------------------------------------------------------------
NP_246470.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-QPGKHYGCRASAIEGHKEISRRCRDLGVDTIIVFDTHWLVNSAYHVNCCSHFEGVYTSNELPHFIRDITFNYEGNPELGHMIVKHAVA-KGVRAQAH-EIDSLKLEYGTLVPMRYMN----EDKA------FKVISIAAFCTSHSFEDSRKLGEAVLDAIK-EYDGIVAVLASGSLSHYFIPDHL--AKDGMNSYTREFERQIDLHVVDMWRKGNFKDFCKMLPEYAEFCRGEGNMHDTVMLLGMLGW-----DKYDKPVEILTDLFPSSGTGQINAVFPV------------------------------------------------------------------------
YP_003039767.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-LPGKHHGCRQGAIDGHKEISRRCREMGVDTIIVFDTHWLVNSAYHINCADHFSGIYTSNELPHFIRDMSYEYDGNPELGQIIAEEARN-MGVRAQAH-EIPSLKLEYGTLVPMRYMN----SDKH------FKVVSVSAFCTVHSFEDSRRLGEAILKAIE-KYDGTVAVLASGSLSHRFIDDQR--AEEGMNSYTREFDEQMDHRVVQLWKEGKFKEFCKMLPEYADYCYGEGNMHDTVMLLGLLGW-----DKYDGKVEFLTELFASSGTGQVNAVFPLPD------------------YITNKQVIA-------------------------------------------
WP_004914293.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-LPGKNFGCRQAAIDGHKEISRRCRELGVDTIIVFDTHWLVNSAYHINCADHFKGIYTSNELPHFIRDMEYEYDGNSVLGQMIGEEARK-LGVRAQAH-EIPSLTLEYATLVPMRYMN----SDRH------FKVISISAFCTSHSFEDSRKLGEAVLTAIE-KYDGTVAVLASGSLSHRFIDDQR--AEDGMNSYTREFDEQMDKRVVKLWREGRFEEFCKMLPEYADYCYGEGHMHDTVMLLGMLGW-----DKYAEKVEILTDLFASSGTGQLNAVFPLPS------------------YITDKQATT---A---------------------------------------
WP_023085921.1 -------------------------------------------------------------MGKVALAAKITHVPSLYLSE-LPGPRHGCRQPAIDGHREIGRRCRELGVDTIVVFDTHWLVNAGYHINCAPHFEGLYTSNELPHFIANMEYGFPGNPELGRILAEGCNA-LGVETLAH-DATTLGPEYGTLVPMRYMN----QDRH------FKVVSVSALCTVHYLNDSARLGWAMRKAVEEHYDGTVAFLASGSLSHRFAQNGQ--APDFSDRIWSPFLEVLDHEVVQMWQEGRWAEFCGMLPEYASKGHGEGFMHDTAMLLGALGW-----SAYDGKVEVVTPYFGSSGTGQINAVFPVTA----------QDG---S-AIPAAQAGNPAGA--SCASRL-------------------------------
YP_005207950.1 -------------------------------------------------------------MGEVVLAAKICHVPSMYLSE-LPGKHHGCRATAIAGHKEIGRRARELGADTAVVFDVHWLVNSAYHVNSGAHFKGIYTSNELPHFIKNMEYEYSGAPELGELIAAEANA-CDVRTLAH-NIPSLELEYGTLVPMRYMHMDVPQEQK------FNVVSIAAWCAWHRLQDSFTFGAAVRRAIE-KSDRKVLVLASGSLSHRFSDDRN--AEANIHNWTREFDKQVDLHVVEMWRQGRWKEFCAMLPDYAEHCFGEGKMHDTAMLLGLLGG-----PDYDKPAEIITEPFGSSGTGQINAVFPV------------------------------------------------------------------------
YP_001669726.1 -------------------------------------------------------------MGKLALTAKITHVPSMYMSE-LPGPRQGFRQAAIDGHHEISRRCRELGVDTIVVFDTHWLVNANYHVLCGPHFEGVYTSNELPHFISNMPYAFPGNPELGKLLAEECNR-FNVETMAH-HATTLAPEYGTLVPMRYMN----QDQH------FKVVSVSALCTSHYLADSARLGWAMRKAVEDHYDGTVAFLASGSLSHRFAQNGQ--APDFATKVWSPFLETLDHRVVQMWQDGEWEAFCGMLPEYAAKGHGEGFMHDTAMLLGALGW-----SDYDGKAEVVTPYFGSSGTGQINAIFPVTP----------QDG---S-AIPVAQAANPAAV--VSTSRL-------------------------------
WP_010799026.1 -------------------------------------------------------------MGEVVLAAKITHVPSMYLSE-LPGKHQGCREAAIAGHKLIGQRARDLSADTAVVFDVHWMVNSGYHINCGQQFEGIYTSNELPHFIKDMAYQYPGDPELGALIGGEANA-AGIRTMAH-NIPSLELEYGTLVPMRYMHMGVPDSQK------LKVISIAAWCAWHRLEDSFAFGAAVRRAIE-KSDRKVLVLASGSLSHRFSDDRV--AEVNIHKWTREFDKQVDLLVVELWRQGRFKEFCAMLPDYAEHCYGEGKMHDTAMLLGLLGG-----AEYDKPVEIVTEPFGSSGTGQINAIFPV------------------------------------------------------------------------
YP_007875340.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-LPGKNHGCRQAAIDGHKEIGKRCREMGVDTIIVFDTHWLVNSAYHINCADHFKGVYTSNELPHFIRDMTYDYDGNPELGQMIADEAVK-LGVRAKAH-NIPSLKLEYGTLVPMRYMN----SDKH------FKVVSISAFCTVHDFADSRKLGEAIVKAIE-KYDGTVAVFASGSLSHRFIDDQR--AEEGMNSYTREFDHQMDERVVKLWREGKFKEFCTMLPEYADYCYGEGNMHDTVMLLGVLGW-----DKYDGKVEFITDLFASSGTGQVNAVFPLPAQA--------------------------------------------------------------------
YP_002638189.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-LPGKNHGCRQAAIDGHIEIGKRCREMGVDTIIVFDTHWLVNSAYHINCADHFQGVYTSNELPHFIRDMTYDYDSNPALGHLIADEAVK-LGVRAKAH-NIPSLKLEYGTLVPMRYMN----SDKH------FKVVSISAFCTVHDFADSRKLGEAILKAIE-KYDGTVAVFASGSLSHRFIDDQR--AEEGMNSYTREFDHQMDERVVKLWREGKFKEFCTMLPEYADYCYGEGNMHDTVMLLGMLGW-----DKYDGKVEFITDLFASSGTGQVNAVFPLPA----------------------------------------------------------------------
YP_007404410.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-IPGKNFGCRQAAIDGHKEIGARCREMGVDTIVVFDTHWLVNSAYHINCSAHFSGVYTSNELPHFIRDMTYDYDGNPALGQLIADEACK-RGVRAKAH-DIPSLKLEYGTLVPMRYMN----ADKH------FKVVSISAFCTVHDFADSRRLGEALKSAIE-KYDGTVAVLASGSLSHRFIDDQR--AEEGMNSYTRQFDQQMDERVVKLWEEGRFREFCEMLPEYADYCYGEGNMHDTVMLLGLLGW-----DKYDGKVEFITPLFASSGTGQVNAVFPLPAEA--------------------------------------------------------------------
WP_000516997.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-LPGKNHGCRQGAIDGHKEISKRCREMGVDTIIVFDTHWLVNSAYHINCADHFEGVYTSNELPHFIRDMTYNYEGNPELGQLIAEEALK-LGVRAKAH-NIPSLKLEYGTLVPMRYMN----EDKH------FKVVSISAFCTVHDFADSRKLGEAILKAIE-QYDGTVAVLASGSLSHRFIDDQR--AEEGMNSYTREFDRQMDERVVKLWREGQFKEFCNMLPEYADYCYGEGNMHDTVMLLGMLGW-----DKYDGKVEFITERFPSSGTGQVNAVFPLPA----------------------------------------------------------------------
YP_006320969.1 -------------------------------------------------------------MGKLALAAKVTHVPSMYLSE-LPGKHHGCRQAAIDGHKEISRRCRELGVDTIVVFDTHWLVNSAYHINCNDHFQGVYTSHELPHFIRDMEYEYDGNPVLGNLIAEEAIS-SGVRAQAH-AISTLTLEYGTLVPMRYMN----SDRH------FKVVSISAFCTVHDFADSRRMGEAVRRAIE-KYDGTVAVLASGSLSHRFIDDQR--AEQGMNAWTREFDEQMDHRVVKLWREGKFAEFCRMLPEYADYCYGEGNMHDTVMLLGLMGW-----DQYQGKVEFITDLFPSSGTGQVNAVFPLAR------------------TA--------------------------------------------------
WP_020394044.1 -------------------------------------------------------------MGNLALAAKITHVPSMYLSE-LTGKHQGCRQAAIEGHYEISRRCRALGVDTIVVFDTHWLVNSGYHINNAAHFKGIYTSNELPHFIKNMPYEYDGNVELGESLAKAATN-ACVNARAH-SDTSLSLEYGTLVPMRYMN----QDRH------FKVVSVSALCTVHNLADSARLGAAIREAIEQDYQGTVAIFASGSLSHRFAQNGV--SEQYLHKVWSPFLELVDRRVVELWENGEWQTFTEMLPEYAEKCMGEGFMHDTAMLLGALGW-----DKYNGKAEVITPYFGSSGTGQINVIFPVSGI---------PRE---------------------------------------------------------
WP_001961113.1 -------------------------------------------------------------MGKLCIAAKITHVPTMILSE-QPGRLHGCRQAAIDGHKEIAKMAKEVGVDTIIVLDTHWLVNAGYHINSNESFSGNYTSHEFPHFIQNLKYQYRGNRALGDLIAEKATE-KGVFTLSH-QVDSLDLEYGTLVPMRFMN----QDNH------FNVVSIAAWCTVHNIESSRILGEAIREAVE-QSDSRVMLLASGSLSHRIWDNDKYEANNGTFTISKEFNRQVDLRVLELWRNRDYKTFLEMLPDYAALCSGEGGMHDTAMLFGALGW-----DKYQGKSTVITEYFPSSGTGQVNVVFQVTE----------------------------------------------------------------------
NP_934381.1 MRSSITTDHSVSDGDRECYDHLRDDTISIRSVSWKIKTITKHCASNVLNNALGKRKLR---MGKLCIAAKITHVPTMIMSE-QPGRLFGCRQAAIDGHKEIAKMAKEMDVDTIIVLDTHWLVNAGYHINSNDSFSGNYTSHEFPHFIQNLEYQYRGNRALGDLIADKATE-KGVFTLSH-QVDSLDLEYGTLVPMRFMN----QDNH------FNVVSVAAWCTVHNIESSRILGEAIREAVE-QSDSRVMLLASGSLSHRIWDNDEYEANNGTFTISKEFNRQVDLRVLELWRNRDYTTFLEMLPDYAALCSGEGGMHDTAMLFGALGW-----DQYQGESTVITEYFPSSGTGQVNVVFEVTE----------------------------------------------------------------------
YP_003466802.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-MPGKHHGCRQGAIDGHKEISRRCHEMGVDTIIVFDTHWLVNSAYHINCAGHFSGIYTSNELPHFIRDMTYEYDGNPELGRMIAEEARQ-MGVRAQSH-EISSLKLEYGTLVPMRYMN----SDHH------FKVISISAFCTVHAFEDSRKLGEAVLRAIE-KYDGTVAVLASGSMSHSFIDDQR--AEEGMNSYTREFDEQMDRRVVQLWKEGQFKEFCKMLPEYAQYCRGEGNMHDTVMLLGLLGW-----DKYDGKVEFLTELFASSGTGQVNAVFPLSD------------------DAVNEQTTEKIRA---------------------------------------
YP_001721188.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-LPGKHHGCRQAAINGHLEISRRCREQGVDTLIVFDTHWLVNSAYHINCSDSFSGVYTSNELPHFIRDMAYEYEGNPALGQMIAAEACK-LGVRAQAH-NIPSLKLEYGTLVPMRYMN----SDKH------FKVISISAFCTVHAFDDSRNLGQAIINTIE-HYDGIVAVLASGSLSHRFIDDQR--AEEGMNSYTREFDHQMDERVVELWREGKFSEFCQMLPEYAQYCFGEGNMHDTVMLLGMLGW-----DKYDGKVEFVTDLFASSGTGQVNAIFPLAV-------YG-------------------------------------------------------------
WP_006816970.1 -------------------------------------------------------------MGKLALAAKITHVPSMYLSE-LPGKNHGCRQSAIDGHKEIGKRCREMGVDTIIVFDTHWLVNSAYHINCADHFAGVYTSNELPHFIRDMTYEYDGNPALGQLIADEAVK-LGVRAKAH-NIPSLKLEYGTLVPMRYMN----SDRH------FKVISISAFCTVHDFADSRKLGQAILKAIA-AYDGTVAVLASGSLSHRFIDDQR--AEEGMNSYTREFDRQMDERVVKLWREGQFKEFCSMLPEYADYCYGEGNMHDTVMLLGMLGW-----DKYDGKVEFITDLFPSSGTGQVNAVFPLPA----------------------------------------------------------------------
WP_007235061.1 -------------------------------------------------------------MGSIAFAAKITHVPSMYLSE-MDGPHKGCRDAAIAGHHEIARRCRELGVDTIVVFDTHWLVNSGYHINNAPHFKGVYTSNELPHFIKNMPYEYAGNTALGDIIAEGCNR-AGVHTRAH-SDTTLALEYGTLVPMRYMN----PDQH------FKVVSISAMCQVHDLEESGRLGAAVRASVEQHYDGKVALLASGSLSHRFAQNGV--SEHYLHRVWSPMMERLDREVVQMWEQGEWHEFVDMLPEYAEKCHGEGFMHDTAMLLGALGW-----DSYQGKVEVLTPYFGSSGTGQINAAFPLH-----------------------------------------------------------------------
WP_006447586.1 -------------------------------------------------------------MS-LELAMITPHTPRICHRD----RIPEFQKPMVEAMLKCADIIDDVNPDVIVLISCHWMSSFIHYVDITPAHQGVLTAVECPDLITDVAYSHPGHPELGRQLVEAGKA-AGLQVVGI-DDPTYIWDYGTVVPLRYLL----KRPD------IPVVDLSV-CWAASLDESIRWGEVMGEVFL-NTPLRVVFLASGALAHNLGRGPE--------LWPNITEQALDREFCQYLVNGDKASAVSMLPSYVRAAGVESGGRHVAVLLGVLR------KQFTGELHGYGP---SSGSGNPVLTMRYAD----------VV----------------------------------------------------------
WP_004432289.1 -------------------------------------------------------------MS-IVMSVISPHVPSICHDE----HVPEFQKEMVAGMKAVSKKIYEKKPDLVVLVSCHWPSTFNHLVDCTPVHKGILTAQECPDLVSDVPYNYPGDQEIAEKLVQAGQS-AGLNIVGF-NDSSFVWDYGTVVPLRHLV----PNED------IPVINLSV-VLVASLEETYKWGQEIRKVLE-KTDKKVVFVSSGALSHNVVRGRE--------NKPTISEQALDKQYVELVMNKKYKEAYEMLPQYAAAAKVESGGRHLAMLSAILD------ENDEPKYYADGQ---SSGSWNPVITFEKQT----------TDI-----TA--------------------------------------------------
YP_008080054.1 -------------------------------------------------------------MS-IELAALVPHTPRMCFED----KTPDFQKELVKGMKRLSGIIERIQPDAVVLISCHWTSSFDHLIDAAPDHQGVLTALECPNLISDVPYSYPGDTELALQLAEAGAK-EGLSVIPI-NDPAYCWDYGTVVPLRYLV----PKGD------IPVIDLSV-TLAANLEETHLWGRIAGRVLK-ESRKKIVFISSGALSHHLVRGPE--------CMPTLAEQALDAQFLTYLTDNDLISAQQMLPQYAKNAGLEAGGRHIAMLLGVLE------DGCKSTFYGYGQ---SSGSSNVVMAFEPAG----------QKA-----RTHAFNEKDTVR----------------------------------------
WP_017727576.1 -------------------------------------------------------------MT-IELGILGAHVPSICHRE----NVPDFQQKMVAQMDELAGTIKDLKPDAIVLVSCHWISTFHHYVDASPVHKGVLTAFECPDIISDVSYHYPGDQELGEALVMAGKH-ARLPVIAV-NDPTYVWDYGTVVPLRYFV----PNED------IPVVNLSI-TMAASLDETFKWGQEIGKVLN-ASDKRIVFVFSGALAHNLVRGRH--------HMPTISEQALDKQFIDYLMNKDMESAREMLPQYARVAGVEGGGRHLAMMLGALE------GDYKPSFLGYAQ---SSGSGNALMTFEPEK----------TKE-----TV--------------------------------------------------
GAE26594.1 -------------------------------------------------------------MT-IELGILAAHVPSICHRE----NVPDFQKDIVAKMDDISKQIADLKPDAVILISCHWQSTFHHYVDVSPRHKGILTAFECPDIISDVAYDYPGDQELGEALVTAGKR-ARLPVIPV-NDPTYVWDYGTVVPLRYLV----SNAD------VPVVNLSI-TMAAGLDETYKWGQTIREVLN-NSDKKYVFVYSGALAHNLVRGRH--------HMPTISEQALDNQFIDYILDRKWDLAKEMLPQYANVAGVEGGGRHLAMLLGTLE------NEYKPSFLTYAQ---SSGSGNAIMTFEPEK----------SLQ-----GSK-------------------------------------------------
WP_017437560.1 -------------------------------------------------------------MS-LELAMLVPHTPRMCFED----RAPDFQRELVKGMHEVAKVIEQVKPHTLVLISCHWMSSFDHFVDATPRHKGVLTALECPDLIADVPYDYPGDEELGKQLVQAGKE-AGLRVVEV-NDPTYIWDYGTVVPLRYLV----PNED------IAVISLSV-TWAANLQETYIWGQQIGKVLR-ESEKKTMFISSGALSHNLVRRPE--------ALPTLAEQALDREFLQYFKNGDVSAAWNMLPQYARISGVESGGRHLAALLGVIQ------ENYKSRYYGYGQ---SSGSGNVVMTFEPHP----------VQY-----KTMYVSQQMANRL---------------------------------------
GAD15296.1 --------------------------------------------------------------------MLVPHTPRMCFED----RTPEFQHELVKGMHEVAKIIEQVKPDTLVLISCHWMSSFDHFVDATPRHKGVLTAVECPDLIADVPYDYPGDEELGKQLVKAGKE-AGLRVVEV-NDPTYIWDYGTVVPLRYLA----PNED------IAVISLSV-TWAANLEETYTWGQVIGKVLR-ESKKKTMFVCSGALAHNLVRRPE--------ALPTLAEQALDREFLQYLQSNNVQDAWNMLPQYARAAGVESGGRHLAALLGVIQ------ENYQSRYYGYGQ---SSGSGNVVMTFEPAP----------AQY-----KMLYIPQQTAQHS---------------------------------------
BAH79099.1 -------------------------------------------------------------MS-LEMALLAAHVPSICHES----NVPDFQQDLVKGLKQMRDRINELQTDVILLMSCHFPATFHHYVDATPRHTGILTAMECPDLISDVPYDYPGDEELARKLVTAGQE-AGLPIVEI-NDPTYIWDYGTVVPLRYLV----PNQD------KSVISLSV-CWASSLEESYQWGVQIGKVLR-ESEKRAVFISSGALSHNLVRGRH--------HMPSRSEQAMDNQFIEYLLNGDYNAAREMLNQYARIAGVESGGRHLAALLGVLD------DKQRAEFWGYGQ---SSGSGNAIISFVS------------------------------------------------------------------------
WP_004361856.1 -------------------------------------------------------------MSGLIAAAIAAHVPTLGLAQ----NTPDYQQNLVDAEHTLGDALRALQPDLWVIVSSHWVATFDWPVGCQPRHTGHCVADEAPQLLPGSPYDYAGDPEFAGALVEALGA-AGVPSVRN-ESEHYSWDYGTYVPLHHLD----PQAR------VPVVTLPS-VLMASADECLRAGAAVHDTAR-RLGRRAVFVASTALSHVLVRGRS--------NWPTPERQEADARFIERLKTGRIDEAIADFPEYARFVGAEMGGRPLATLLGALRAMGADGSALAARQYGAYTQ--SSGSGNTVMAIAAPE----------VLA-----RLG-------------------------------------------------
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consensus/95% .............................................................Ms.l.hshb.sHsPphh.pp.......s.b..hl.u...lspbhc...s-shllhssHW.ss..aalss...a.G.hTu.EhPphl.sh.a...Gs..lup.ls.......s..s.s..p..sh..-YGTlVPh+ah......p........h.llslus.s......ps..hG..h.pslp.....phhhhuSGuLSH.h..s...........h.p...p.hD..hlphh...p...h..hLs.Ys..s.sEu...c.shLhGhL.......p.ap.....hs....uSGoGp..h.h..........................................................................
consensus/90% .............................................................Mu.l.huhbhsHVPohhhu-.......s.bp.hl.G..blucbh+.b.sDThllhssHWhss..aalsss.papG.hTupEhPchIpsh.a.a.Gs..Lup.ls..s....Gl.sbsa.p.soh..-YGTlVPh+ahs.....p.p......h.Vlslus.s....h.-o..hG.uh.pslc...c.plhhhASGuLSHph..s..........ph.p.h.p.hD.phlphabpsp...h..MLP.Ys..s.uEu..+cssMLhGhLs......s.Yp...b.hs....SSGoGp.sh.F.h........................................................................
consensus/85% .............................................................MGplsLAAKhsHVPohhhSE...G...G.RpsAlpG..clucbh+phssDTlllhDsHWhsN.saHlNssspapG.aTSpEhPcFIpsh.Y.a.Gss.LGphlup.s....Gl.sbuH.p.soL..EYGTLVPhRaMs.....c.c......hpVlSlus.s.hp.h.-S.bhG.Ah.cAlc...-.pVhhlASGSLSHph..s....s.....ph.p.h.c.hD.pVlphWbpGch.pFh.MLPpYA..s.GEG.M+DTsMLhGhLGh.....s.Yp..hchhs.bFsSSGTGQhshhFsl........................................................................
consensus/80% .............................................................MGplsLAAKlTHVPohhlSE.bsG...GhRpsAIcGapEIu+Rh+chGsDTllVhDsHWllNusaHlNssscapGhaTSpEhPHFIpsh.Y.a.Gss.LGphlAp.u....Gl.sbuH.p.soL.hEYGTLVPhRYMs.....-pc......hpVlSluuhs.hp.h.-S.bhGbAlbcAlc...D.pVhhlASGSLSHphhps....s.p...ph.p.F.cphD.pVlchWbpGca.pFh.MLPpYA..s.GEG.MHDTsMLhGhLGW.....spYp..h-hls.hFsSSGTGQhNhhFPl........................................................................
consensus/75% .............................................................MGclsLAAKlTHVPSMhLSE.bsG..pGhRpsAIcGH+EIu+RhR-hGsDTllVhDsHWLVNusaHlNsss+FpGlYTSsEhPHFIpsh.YpYsGNP.LGphlAc.us...GV.sbuH.p.soL.hEYGTLVPMRYMs.....-pc......hKVlSluuhC.hHsh.-S.bhGbAlbcAl-.p.D.pVhhlASGSLSH+hhps.p..s.p...ph.p.F.cphDbcVlchWbpGca.pFh.MLPcYApbs.GEG.MHDTsMLLGhLGW.....spYpsphEhlT.hFsSSGTGQlNhlFPl........................................................................
consensus/70% .............................................................MGclsLAAKlTHVPSMaLSE.bsG.ppGhRpsAI-GH+EIu+RhR-hGVDTllVhDoHWLVNuuYHINsss+FpGlYTSsELPHFIpsM.YpYsGNP.LGphlAc.usp..GVpsbuH.phsoL.hEYGTLVPMRYMN.....Dpc......hKVlSluuhC.hHshp-S.+hGbAlbcAlE.p.DupVAhlASGSLSH+Fhps.p..u.p.h.ph.p.F.cphDbcVlchWbpGca.pFh.MLP-YApbC.GEGsMHDTAMLLGhLGW.....cpYsuphEhlT.hFsSSGTGQlNhlFPls.......................................................................

P. HpcB/HpaD-like family 2

Table 1-defined conserved VRs features marked above secondary structure predictions

RxxxsxGx - T GxaxS-ExP PYDxxGxP
FINAL -----------------------------------HHHHHHHHEE---EEEE-------------HHHHHHHHHHHHHHHHH-------EEEEEEE---EEEEEEEEE------EEEE---HHHHH----------HHHHHHHHHHHHH----EEEE-----------HHHHHHH--------EEEEEEEEEE--HHHHHHHHHHHHHHHHH----EEEEEE-------E-------HHH-HHH------HHHHHHHHHHHHHHH----HHHHHHHHHHHH-------H-HHHHHHHH----------EEEEEEE-----EEEEEEE--------------------------------------------------
ALIGN ---------------------------------------E--E------E---HHHHHHH------EEEHHHHHHHHHHHE---------EEEEEE----EEHEHHHHHHHH------------------------HHHHHHHHHHHH-----EEEE-------EEEEEEHHHHH--------EEEEEEEEE---HHHHHHHHHHHHHHHHH----EEEEEE----------HHH---------------HHHHHHHHHHHHHHH-----EEE------------HHHH-HHHHHHHH--HHHHHHH-----EEE------EEEEEE--------------------------------------------------
HMM -------------------------------------EEEEEEEEEEEEEEE-HHHHHHH-----EEEHHHHHHHHHHHHHH-------EEEEEEE---EEEEEEEEE----EEEEEEEHHHHHHHH----E----HHHHHHHHHHH-----EEEEEE-------EE-HHHHHHHH-------EEEEEEEE-----HHHHHHHHHHHHHHHH----EEEEEE-----E----HHH-----------EEE-HHHHHHHHHHHHHHHH---HHHHHHHHHHHHH--HHHHH-HHHHHHHHHHHHHHHHHHHHHHHHHHHE---EEEEEE--------------------------------------------------
FREQ ------------------------------------HHHHHHHHH-----------------------EE----HH-E-----------EEEEEEE-EEEE--EEEE-------EEE--------------------HHHHHHHHHHHHH-HHHHHH-------H----EE--EE---------EEEEEEEEEE----HHHHHHHHHHHHHH----EEEEEE-------E-----HHHHH-HHH------HHHHHHHHHHHHHHH-----EEE---------------H-HHHHHHHH---------EEEEEEEE------EEEEEE--------------------------------------------------
PSSM -----------------------------------HHHHHH------------------------HHHHHHHHHHHHHHHHH--------EEEEE---------EEE-------------HHHHHH----------HHHHHHHHHHHHH-----E-------------HHHHH------------EEE-------HHHHHHHHHHHHHHHHH-----EEEEE-----E----------------------HHHHHHHHHHHHHHHH--HHHHHHHHHHHHHH---------HHHHHHH----------EEE--------EEEEEEEE--------------------------------------------------
WP_010107433.1 ----------------------------------MGKIIGAGLISHAPVVMMSEATRLHENGGR-DFTLATGLMRLRHEVFDAD---DYDTVLVFDSHWRTTTEAVVTAHARREGRFTSDEMPNAIRQLPYDLAGDPELAHAIAERAPRR-ASWIAAVDDPCLPIHYATLNPWTYLGR--PGKRWISVSVCQTATTDDYLRMGEIVAEAVERLD-RDVLLIASGGLSHVFWPLAELRNRM-AGAASNIVTPAARAADERRIAWLEEGRHDRVIEAMPAFLRFQPEANFG-HYLMMAGAIGAHACAARGRLFSEYENGIGTGHVHLWFSPADGGWTR----------------------------AAVPQRPRNAAGA-----
WP_009971298.1 ----------------------------------MGKIVGAGLISHAPVVMMPQAVRLRENGGR-DFTLATGLARLQRDVFDAH---DYDTVLVFDSHWLTTTEAVVTAHARRAGRFTSDEMPNAIRQLPYDLAGDPALAHAIAEQARRR-ASWIDAVDDPCLPLHYATLNPWTYLGR--PDKRWLSVSVCQTATTEDFLRMGETVAQAIAQLE-RKVLLVASGGLSHAFWPLAELRGRM-AGAASNIVTPAARAADERRIAWLEQGRHDRVIDAMPEFLRFAPEANFG-HYLMMAGALGARACAARARRFSEYENGIGTGHVHLWFSPADGGWAR----------------------------AETHNERRTE-TDAASA-
WP_009981113.1 ----------------------------------MGKIVGAGLISHAPVVMMPQAVRLRENGGR-DFTLATGLARLRRDVFDAH---DYDTVLVFDSHWLTTTEAVVTAHARRAGRFTSDEMPNAIRQLPYDLAGDPALAHAIAEQARRR-ASWIDAVDDPCLPLHYATLNPWTYLGR--PDKRWLSVSVCQTATTEDFLRMGETVAQAIAQLE-RKVLLVASGGLSHAFWPLAELRGRM-AGAASNIVTPAARAADERRIAWLEQGRHDRVIDAMPEFLRFAPEANFG-HYLMMAGALGARACAARARRFSEYENGIGTGHIHLWFSPADGGWAR----------------------------AETHNERRTE-TDAASA-
WP_004547809.1 ----------------------------------MGKIVGAGLISHAPVVMMPQAVRLRENGGR-DFTLATSLARLRRDVFDAH---DYDTVLVFDSHWLTTTEAVVTAHARRAGRFTSDEMPNAIRQLPYDLAGDPALAHAIAEQARRR-ASWIDAVDDPCLPLHYATLNPWTYLGR--PDKRWLSVSVCQTATTEDFLRMGETVAQAIAQLE-RKVLLVASGGLSHAFWPLAELRGRM-AGAASNIVTPAARAADERRIAWLEQGRHDRVIDAMPEFLRFAPEANFG-HYLMMAGALGARACAARARRFSEYENGIGTGHVHLWFSPADGGWAR----------------------------AETHNERRTE-TDAASA-
WP_004538861.1 ----------------------------------MGKIVGTGLISHAPVVMMPQAVRLRENGGR-DFTLATGLARLRRDVFDAH---DYDTVLVFDSHWLTTTEAVVTAHARRAGRFTSDEMPNAIRQLPYDLAGDPALAHAIAEQARRR-ASWIDAVDDPCLPLHYATLNPWTYLGR--PDKRWLSVSVCQTATTEDFLRMGETVAQAIAQLE-RKVLLVASGGLSHAFWPLAELRGRM-AGAASNIVTPAARAADERRIAWLEQGRHDRVIDAMPEFLRFAPEANFG-HYLMMAGALGARACAARARRFSEYENGIGTGHVHLWFSPADGGWAR----------------------------AETHNERRTE-TDAASA-
YP_338540.1 ----------------------------------MGKIVGAGLISHAPVVMMPQAVRLRENGGR-DFTLATGLARLRRDVFDAH---DYDTVLVFDSHWLTTTEAVVTAHARRAGRFTSDEMPNAIRQLPYDLAGDPALAHAIAEQARRR-ASWIDAVDDPCLPLHYATLNPWTYLGR--PDKRWLSVSVCQTATTEDFLWMGETVAQAIAQLE-RKVLLVASGGLSHAFWPLAELRGRM-AGAASNIVTPAARAADERRIAWLEQGRHDRVIDAMPEFLRFAPEANFG-HYLMMAGALGARACAARARRFSEYENGIGTGHVHLWFSPADGGWAR----------------------------AETHNERRTE-TDAASA-
YP_110186.1 ----------------------------------MGKIVGAGLISHAPVVMMPQAVRLRENGGR-DFTLATGLARLRRDVFDAH---DYDTVLVFDSHWLTTTEAVVTAHARRAGRFTSDEMPNAIRQLPYDLAGDPALAHAIAEQARRR-ASWIDAVDDPCLPLHYATLNPWTYLGR--PDKRWLSVSVCQTATTEDFLRMGETVAQAIAQLE-RKVLLVASGGLSHAFWPLAELRGRM-AGAASNIVTPAARAADERRIAWLEQGRHDRVIDAMPEFLRFAPEANFG-HYLMMAGALGARACAARARRFSEYENGIGTGHVHLWFSPADGGWAR----------------------------AETHNERRTE-TDAASA-
YP_438436.1 MLISRPAARPASCCSCRDTPSFARSPTHRTGCLFMGKIIGAGLISHAPVVMMPRAVRLRENDGR-DFTLATGLARLRREVFDAH---DYDTVLVLDSHWRTTTEAVVTAHARRTGRFTSDEMPNAIRQLPYDLAGDPELARAIAELATRR-ACWIAAVDDPCLPIHYATLNPWTYLGR--PDKRWISMSVCQTATTDDFLRMGEIVAQAISRLD-RNVLLVASGGLSHAFWPLAELRRRM-AGAASNIVTPAARAADERRIAWLEQGRHDRVIDAMSEFLRFDPEANFG-HYLMMAGAIGARACAARARRFSEYENGIGTGHVHLWFGPVDGGWTR----------------------------AETRAEREAARA------
WP_009898558.1 ----------------------------------MGKIIGAGLISHAPVVMMPRAVRLRENDGR-DFTLATGLARLRREVFDAH---DYDTVLVLDSHWRTTTEAVVTAHARRAGRFTSDEMPNAIRQLPYDLAGDPELARAIAGLATRR-ACWIAAVDDPCLPIHYATLNPWTYLGR--PDKRWISMSVCQTATTDDFLRMGEIVAQAISRLD-RNVLLVASGGLSHAFWPLAELRRRM-AGAASNIVTPAARAADERRIAWLEQGRHDRVIDAMPEFLRFDPEANFG-HYLMMAGAIGARACTARARRFSEYENGIGTGHVHLWFSPVDGGWTR----------------------------AETRAEREAARA------
WP_019255001.1 ----------------------------------MGKIIGAGLISHAPVVMMPRAVRLRENDGR-DFTLATGLARLRREVFDAH---DYDTVLVLDSHWRTTTEAVVTAHARRAGRFTSDEMPNAIRQLPYDLAGDPELARAIAGLATRH-ACWIAAVDDPCLPIHYATLNPWTYLGR--PDKRWISMSVCQTATTDDFLRMGEIVAQAISRLD-RNVLLVASGGLSHAFWPLAELRRRM-AGAASNIVTPAARAADERRIAWLEQGRHDRVIDAMPEFLRFDPEANFG-HYLMMAGAIGARACTARARRFSEYENGIGTGHVHLWFSPVDGGWTR----------------------------AETRAEREAARA------
WP_021810046.1 ----------------------------------MGEVVGVGLIAHVPTIMLPKEIRMELNEGK-DSTLVDGLERLRKDYFEND---DYDTVVVLDSHWATTVEFVVTSHERRHGTFTSEELPRSVNSLPFDYKGDPELAKLMGEQAEKN-GTWITPIDDEHLPVMYATINLWDYLGKGLPEKRWLSVSICQTATDEDFLRAGRAIGEAIAKSD-RRVILLASGALSHTFYKLRELRKHE-MADPAHIFSDAAREADYERLDWFTEGNHAKVLETMPAFHKVRPEAMFG-HWLITAGAIGEDECTVPGVMYSEYENSIGTAQVHVWFPKPEGGFPA----------------------------AKDVVLSRD---------
WP_010206250.1 ----------------------------------MGEVVGAGLIAHVPTIMLPQEIRMELNEGK-DSTLVDGLERLRKDYFEND---DYDTVVVLDSHWATTVEFVVTAHERRHGKFTSEELPRGMSGVPYDFIGDPELAKLMGEQAEKN-GTWITPIDDEYLPIMYATINLWEYLGKGLPDKKWVSVSICQTATDEDFLRAGRAIGEAIAKSD-RRVILLASGALSHTFYKLRDLRKHE-MADPAHIFSDAAREADYERLDWFKAGDHAQVLETMPAFQKVRPEAMFG-HWLMTAGAIGEEACTAPGMMYSDYENSIGTGQVHVWFPKPEGGFPA----------------------------AKDVVLSRD---------
WP_009774278.1 ----------------------------------MGEVVGVGLIAHVPTIMLPKEIRMELNEGK-DSTLVDGLERLRKDYFEND---DYDTVVVLDSHWATTVEFVVTAHERRHGKFTSEELPRGMSGVPYDFQGDPELAKLMGEQAEKN-GTWITPIDDEHLPIMYATINLWDYLGKGLPGKKWVSVSICQTATDEDFLRAGRAIGEAIAKSD-RRVILLASGALSHTFFKLRDLRKHE-MADPAHIFSDAAREADYERLDWFKEGNHAKVLETMPAFHKVRPEAMFG-HWLMTAGAIGEDECTAPGVMYSEYENSIGTGQVHVWFPKPEGGFPA----------------------------AKDVVLSRD---------
WP_005464498.1 ----------------------------------MGEVVGGGLLSHVPTIVLPEAVRRELNNGE-ESTLVTGLRRLREEVFTPD---TYDTVVVFDSHWATTVEFVVTSHTLRAGVFTSAELPRGMRRVPYDFPGDPELAHALAARAGDY-DTWITPVDDPYLPMSYATLNLWSYLGV--EGRRWVSIGVCQTGDTEDHLRLGRALADAIRDVD-RRVLLIASGALSHRFWPLRQLRDHE-AADPRHIITPEAAAADRQCIGRLEAGDHAAVLATLPEFLRYKPEAGFA-HYLMLVGCLGGKDCVARARRYSDYENSAGTGQIHLWFDRPARGWTG----------------------------GDA---------------
WP_010352803.1 ----------------------------------MGEIVGAGLLAHVPLIMLPHEARLEENDGK-EITLVTGLQALRREVFEVA---DYDTVVVMDSHWATTVEFVVTAHDRRAGLFTSDELPRGMCRIPYDWPGDPELAGELVRAGTEQ-DAWITGIDDPYLPTHYATVNLWHYLGRGLADKRWVSIGVCQTGEAEDHLRVGRALATAVERTD-RKVLVIASGALSHAFWPLRQTPLHT-AAAIEHIRTPQAARADLERIAWFQEGNHGKVLATMDEFRAFRPEAGFA-HYLMLAGALGGAECTAAARQFGEYENALGTGQVHLWFDRPESGWTG----------------------------RS----------------
YP_872859.1 ----------------------------------MGEVVGAGLLSHVPTIMLPESTRRELYEGK-DTTLVDGLRRLRTEVFETL---DYDTVVVLDSHWATTVEFVVTAHPLRAGLFTSEELPRGMRRIPYDFMGDPDLAHAIAAAAERH-GTWITAIDDPYLPIFYATVNLWKYLGEGL-DRRWISLSVCQTADMEDFLRAGRALGEAIINSD-RRVILIASGALSHTFWPLRELRKHE-AAGVEHIFSREAADADNERLAWFQKGDHAQVLRTMGEFYRFKPEAKFG-HYLLMMGALGEEACTAPGRLFSAYENSIGTGQVHVWFDRPEGGFPA----------------------------PRATDTRGDD--------
AHH95451.1 ----------------------------------MGEVVGAGLLAHVPTIMLPEQQRRELNNGA-DTTLVAGLDRLRTEVFETL---DYDTVVLLDSHWATTVEYVVTSHPRRAGLFTSEELPRGMCRIPYDYPGDPELAHAIAAHGTER-GTWITPIDDQYLPIFYATVNLWRYLGV--PEKKWISIGVCQTADVEDNLRLGRALADGIAQVD-RKVLIIASGAMSHTFWPLRELRAHE-ASGVEHIRTPEAAKADLERIDWLRAGDHARVLDTMPEFARYRPEAGFA-HYLMMAGAMGESAWTAPGRLFSEYENSVGTGQVHIWFDRPEQGWSA----------------------------TR----------------
EWM12657.1 ----------------------------------MGEVVGAGLLSHVPTIMLPEHERRELNGGR-DFTLVAGLERLRAEVFEAL---DYDTVVVLDSHWATTVEFVVTAHSRRAGLFTSEELPRGMCRIPYDFEGDPELARAVAQHGEKQ-GTWITPIDDQYLPIYYATVNLWRYLGV--EGKRWVSIGVCQTADMEDNLRLGRALAAGIADTE-RKVLLIASGALSHTFWPLRELRQHE-AGGIEHIRTPEAARADLQRIDWFRRGDHASVLDTMPEFAKFKPEAGFG-HYLMMAGALGERAWRAPGRLFSEYENAVGTGQVHVWFDRPTQGWT-----------------------------------------------
WP_017935681.1 ----------------------------------MGEVVGAGLLAHVPTIVLPEEIRRELNNGE-DSTLVSGLQQLRREVFETL---DYDTVVVLDSHWATTVEFVVTAQDRRSGLFTSEELPRGMERRHYDFAGDPELAHLIASKAANH-STWITPIDDHELPIFYATTNLWEFLGDGLPEKKWISIGVCQTADGEDSYRLGRALGEAIAESD-RKVLLLASGALSHTFWPLRKLRDHE-AAGQEHIFSPEALAADLERIEWFKAGDHKRVIDTMPEFLRFRPEAKFM-HYQMMMGAIGEESCTAPGRQYGEYENSVGTGQVHLWFDRPEGGFPGAKQTPLD---------------------PDYARQMNLAGADIPAAG
WP_020510748.1 ----------------------------------MGEVVGAGLIAHVPTIVLPEETRRELNHGE-DSTLVSGLHRLRKEVFDVV---EYDTVVVLDSHWATTVEFVVTAQQRRAGLFTSEELPRGMCRRPYDFPGDPALAHLIASKGAGH-STWITAIDDDHLPIFYATTNLWEFLGQGLPEKRWISIGVCQTADTEDNLRLGRALGDAIAESD-RRVLLIASGAMSHTFWPLRQLRDHE-AAGKEHIFSPEAYAADMERLEWFAEGDHARVLETMPEFSKYKPEARFG-HYLMMIGALGEGDCTAPSRQYGEYENSVGTGQVHLWFDRPSAGFPR----------------------------PHRTAPDPDYLRQTLDV-
WP_006946967.1 ----------------------------------MGEVVGAGLLAHVPTIMLPEDVRRSLNNGE-DTTLVAGLQQLRREVFDVL---DYDTVVVLDSHWATTVEFVVTAQDRRSGLFTSEELPRGMTRRHYDFPGDPELAHLIASKADEH-GTWITAIDDHSLPIFYATTNMWEYLGKGLDDKKWISIGVCQTADTEDNLRLGRALGDAIRESD-RKVLLIASGALSHTFWPLRKLRDHE-AASSEHIFSQEACQADLQRMEWFANGDHARVLDTMDEFYRYKPEARFG-HYLMMIGALGEGDCTAPSRQYGEYENSVGTGQVHLWFDQPDGGFPAPHRTVIDDDVLRQKAA------------SAAAEAGPQHIPDVPAAG
YP_003342928.1 ----------------------------------MGEVVGAGLLAHVPTIVLPEATRRELNEGR-EITLVTGLRELRREVFDRD---DYDTVVVLDSHWATTVEFVVSAQQRRAGLFTSEELPRGMCRMPYDFPGDQDLARAIAAKAGDH-ATWITAIDDPYLPIYYATVNLWTYLGA--PQKPWVTIGVCQTGDAEDHLRLGRALGDAIRESD-RRVLLIASGALSHTFWPLRHLRAHE-SSDPSHIFTAEARRADHERIEWFKTGDHARVLDTMPEFAAYKPEARFG-HYLMMIGALGEGDCTAPGRQYGEYENSIGTGQVHLWFDRPAGGFPA----------------------------PRATDASGDPYPHPA---
WP_003955575.1 ----------------------------------MGEIVGAGLLSHVPTIVLPESSRRALNEGR-EITLVTGLRRLREEVFAGD---GYDTVVVLDSHWATTVEFVVTAQKRRAGLFTSDELPRGMCRVPYDFPGDPELAHAVAGFAGRH-HTWITAIDDPYLPIHYATLNLWRYLGEGLPGKRWITVGVCQTGDMEDHLRLGRALADGIAATPGRRVLLIASGALSHTFWPLRELRHHE-SSDPAHLFSAEARAADLERIAWFREGRHDRVLRTMRDFWRVRPEAKFF-HYLMMIGALGEEACAAGARQYGEYENSIGTGQAHLWFDRPAGGWTVTAADTGNGSGDAPGTGTGNGSRNGNGKRPSAAQDEQES--------
YP_004815732.1 ----------------------------------MGEIVGAGLLAHVPTIVLPEETRRELNDGK-EITLVTGLRRLREDVFARD---DYDTVVVLDSHWATTVEFVVTAQPRRAGLYTSEELPRGMCRMPYDFPGDPELAHAITHFADAH-ATFITAIDDACLPIQYATVNLWKFLGEGLPGKRWMTIGVCQTGDMEDHFRLGRALADGIAATPGRRVLLIASGALSHTFWPLREIRDHE-SSDPRHVFTPEARAADEERIAWFKEGRHDKVLNTMDTFWTYRPEAKFF-HYLMMAGALGERACVARARQYGAYENAVGTGQAHLWFDRPADGWTGTG--------------------------PAASATVPAPHSPV----
YP_008794852.1 ----------------------------------MGEIVGAGLLAHVPTIVLPEETRRELNEGK-EITLVTGLRQLREDVFGRD---GYDTVVVLDSHWATTVEFVVTAHSRRAGLFTSDELPRGMCRMPYDFPGDPELAHSVVQFAEAH-GTFITPVDDPFLPIHYATVNLWKFLGEGLPGKRWMTIGVCQTGDMEDHFRLGRALADGIAATPGRRVLLIASGALSHTFWPLREIRDHE-ASDPRHVFTPRARAADEERIAWFKEGRHDKVLDTMDEFWTHQPEAKFS-HYLMMAGALGERGCVAPARQYGAYENSVGTGQAHLWFDRPADGWTGTGSAAP----------------------ATAPHRPV----------
WP_017599823.1 ----------------------------------MGEIVGAGLLAHVPTIVLPREERLELNEGR-EITLVTGLEELRREVFETV---DYDTVVVLDSHWATTVEFVATAQRRRAGLFTSEELPRGMCRMPYDFPGDPELAHNIARFADEH-GTWITAIDDDHLPIYYATINLWKFLGEGLPDKRWVSIGVCQTGDMEDHLRLGRALADGIAATEGRRVLLIASGALSHTFWPLRELRDHE-SSDPSHVFTPQARAADEERIAWFKEGRHDRVLRTMGEFGRYKPEAKFF-HYLMMAGALGEEACTAPARQYGEYENSIGTGQVHLWFDRPGGGWTA----------------------------PRTDKEPVRA--------
WP_018566117.1 ----------------------------------MGEIVGAGLLAHVPTIVLPEKTRRELNEGK-EVTLVTGLRQLRRDVFERD---DYDTVVVLDSHWATTVEFVVTAQHRRAGLFTSEELPRGMCRMPYDFPGDPELARNIASFAGTH-GTWITPIDDTYLPVYYATLNLWKYLGEGLPDKRWVSIGVCQTGDMEDHLRLGRALADGIAATPGRRVLLIASGALSHTFWPLRELRDHE-ASDPAHIFTPEARAADLERIDWFRQGRHDKVLDTMDTFWKYRPEAKFF-HYLMMAGALGEQACTAPGRQYGEYENSVGTGQVHLWFDRPEDGWTGAG--------------------------PTTPASSARTHRDRA---
WP_006383696.1 ----------------------------------MGEIVGAGLLAHVPTIVLPEADRLELNEGR-EITLVTGLRQLRREVFERDAANEYDTVVVLDSHWATTVEFVVGAQQRRAGLFTSEELPRGMCRMPYDYPGDPELAHNIAQFADKH-GTWITPIDDDHLPVYYATINLWKFLGEGLPDKRWVTIGVCQTGDMEDHLRLGRALADGIAATPGRRVLVIASGALSHTFWPLRQIRDHE-SSDPAHIFTPEARAADEERIAWFKEGRHDQVLDTMDEFWKFKPEAKFF-HYLMLAGALGEQACTAPARQYGEYENSVGTGQVHLWFDRPAAGWTA----------------------------PRTPVQEP----------
WP_020127158.1 ----------------------------------MGEIVGAGLLAHVPTIVLPEADRLELNEGK-EITLVTGLHQLREDVFARD---DYDTVVVLDSHWATTVEFVVTAQHRRAGLFTSEELPRGMCRMPYDFPGDPELAHHIASFADRH-GTWITAIEDDYLPIYYATTNLWKFLGEGLPDKRWVTIGVCQTGDMEDHLRLGRALADGIAATPGRRVLLIASGALSHTFWPLREIRDHE-ASDLVHIRTPEAREADQERIAWFKEGRHDKVLDTMDAFWKYKPEAKFF-HYLMLAGALGEQACTARGRQYGAYENSVGTGQAHLWFDRPADGWTGTGLPAPAA--------------------PHHPHRRS----------
WP_010040758.1 ----------------------------------MGEIVGAGLLAHVPTIVLPEADRLELNEGK-EITLVTGLRELRRDVFERD---DYDTVVVLDSHWATTVEFVVTAQQRRAGLFTSEELPRGMCRMPYDFPGDPELAHNVAKFADQH-GTWITPIDDEYLPIYYATINLWKYLGEGLPDKRWVTIGVCQTGDMEDHLRLGRALADGIAATPGRRVLLIASGALSHTFWPLRELRDHE-ASDPVHIRTPEAREADLERIAWFKEGRHDKVLDTMDEFWTYRPEAKFF-HYLMMAGALGEQGCVARARQYGEYENSVGTGQVHLWFDRPADGWTA----------------------------DHTPAQESAHA-------
WP_020273686.1 ----------------------------------MGEIAGAGLLAHVPTIVLPEEERLELNEGK-EITLVTGLRELRRDVFERA---DYDTVVVLDSHWATTVEFVVTAQQRRAGLFTSEELPRGMCRMPYDFPGDPELAHNVAKFADRH-GTWITPIDDEYLPIYYATLNLWKYLGEGLPDKRWITIGVCQTGDMEDHLRLGRALADGIAATPGRRVLLIASGALSHTFWPLRELRDHE-ASDPVHIRTPEAREADLERIAWFREGRHDKVLDTMDEFWTYKPEAKFF-HYLMLAGALGERGCVARARQYGAYENSVGTGQVHLWFDRPADGWTA----------------------------DHTPAQESAHA-------
WP_009314193.1 ----------------------------------MGEIVGAGLLAHVPTIVLPEAERRELNEGK-EITLVTGLRELRGDVFEGDAANEYDTVVVLDSHWATTVEFVVTAQQRRAGLFTSEELPRGMCRMPYDFPGDPELAYNIERFADRH-GTWITAIEDEYLPIYYATINLWKYLGEGLPDKRWVTIGVCQTGDMEDHLRLGRALADGIAATPGRRVLLIASGALSHTFWPLRELRDHE-ASDPVHIFTPEAREADYERIAWFKEGRHDKVLDTMDEFWKFKPEAKFF-HYLMMAGALGEQACIAKARQYGEYENSVGTGQVHLWFDRPADGWTGTGLPA-----------------------PSTPHSRI----------
YP_003486721.1 ----------------------------------MGEIVGAGLLAHVPTIVLPEADRLELNEGK-EITLVTGLRQLREDVFSRD---DYDTVVVLDSHWATTVEFVVTAQARRAGLFTSEELPRGMCRMPYDFPGDPELARNIERFADEH-GTWITAIEDEYLPIYYATINLWKFLGEGLPDKRWVTIGVCQTGDMEDHLRLGRALADGIAATPGRRVLIIASGALSHTFWPLRELRDHE-ASDPVHIRTPEARAADLERIAWFKEGRHDKVLDTMDEFWKYKPEARFY-HYLMMAGALGEQDCVATARQYGEYENSIGTGQVHLWFDRPAAGWTG------------------------------TPHRLP----------
WP_005484155.1 ----------------------------------MGEIVGAGLLAHVPTIVLPQADRLELNEGR-EITLVTGLRQLREDVFSRD---DYDTVVVLDSHWATTVEFVVTAQARRAGLFTSEELPRGMCRMPYDFPGDPELARNIERFADRH-GTWITAIEDEYLPIYYATINLWKFLGEGLPDKRWVTIGVCQTGDMEDHLRLGRALADGIAATPGRRVLLIASGALSHTFWPLRQLRDHE-SSDPAHIFTPEAREADRERISWFKEGRHDKVLDTMDEFWKYKPEARFF-HYLMMAGALGEQACVARARQYGEYENSIGTGQVHLWFDRPAHGWTGDDSGATSTAAG-----------------PHDPHTRD----------
WP_007379209.1 ----------------------------------MGEIVGAGLLAHVPTIVLPEGDRLELNQGK-EITLVTGLRQLREDVFDSD---DYNTVVVLDSHWATTVEFVVTAQQRRAGLFTSEELPRGMCRMPYDFPGDPELAHNIARFADKH-GTWVTAIDDEYLPIYYATINLWKFLGEGLPDKRWVTIGVCQTGDMEDHLRLGRALADGIAATPGRRVLLIASGALSHTFWPLRELRDHE-SSDPGHIFTSEARDADYERIAWFKEGRHDKVLDTMDEFWKYKPEARFY-HYLMMAGALGEQACVAEARQYGEYENSIGTGQVHLWFDRPAEGWTGTGAPASVS--------------------PRTPHSRS----------
WP_003996167.1 ----------------------------------MGEIVGAGLLAHVPTIVLPRADRLELNEGK-EITLVTGLQQLRKDVFERD---DYDTVVVLDSHWATTVEFVVTAQARRAGLFTSEELPRGMCRMPYDFPGDPELARTIEKFADRH-GTWITAIDDEYLPIYYATINLWKFLGEGLPDKRWVTIGVCQTGDMEDHLRLGRALADGIAATAGRRVLLIASGALSHTFWPLRELRDHE-ASDPSHIFTPAARAADHERIAWFKEGRHDKVLDTMDEFWKYKPEAKFF-HYLMMAGALGERTCVARARQYGAYENSIGTGQVHLWFDRPADGWTGTGRPAASA--------------------PRTPHSRI----------
YP_006242932.1 ----------------------------------MGEIVGAGLLAHVPTIVLPRETRLELNEGK-EITLVTGLEQLREDVFERD---DYDTVVVLDSHWATTVEFVVTAQGRRAGLFTSEELPRGMCRMPYDFPGDPELARNIASFADRH-GTWITAIDDEYLPVYYATINLWKFLGEGLPDKRWVTIGVCQTGDMEDHLRLGRALADGIAATPGRRVLLIASGALSHTFWPLRELRDHE-SSDPAHIFTPEAREADCERIAWFKEGRHDKVLDTMDEFWKYRPEARFF-HYLMMAGALGEQACVARARQYGEYENSIGTGQVHLWFDRPADGWTGTGLPA-----------------------PRTPHSRI----------
WP_021228200.1 ----------------------------------MGEIVGAALVSHHPGLMQTEDFRKKVGAGS-DSDLIAGYERLKAHIDAVK----PDVLVIFDTHWFTTGFHLVDAGAHYAGDYISDEMPWYLHGQKYDYRGAPELAKLVQVVAEES-KVPALAIDAPDLPRHYATINVVNLLKA---KERIVTVSNCQNCSSDDFLEMGKVVGEAIRRSN-SRVVLLASGALSHKFTDISFEQKHERIFHPDNLSSEANHKSDLEAIALLEQGRHDEIIARFPNEYRKIPWEGLGGHYLQMIGALGGAACQSKGETLSEYENARGTGNIHIWFDVE----------------------------------PQHQAEAAE---------
WP_017232369.1 ----------------------------------MGQIVGAALVSHHPGLMQCEEFRVLQGAGT-DSDLIAGYARVRERVVAAR----PDVIVIFDSHWFTTGYHLIDGGAHYSGMYISDEMPWYLHGVPYDYRGHPELALSVEAVARER-GVRARAVLHPDLPRHYPTINVIKQMRL--DAWPVVTVSSCQNCETKHFLQSGDAIGEAIRRSP-LRVVMLASGSLSHRFNGIDWQPHHPRIFHESNVSRPENIESDKRAIEAFREGRHDRILANWDEDYRKRPWEAHGAHYLQMIGALGGAASRHPGTVLSEYENARGTGNVHVWFDTI----------------------------------------------------
WP_010804154.1 ----------------------------------MGQIVGAALVSHHPGLMQCEEFRVLQGAGA-DSDLIPGYARVREHIVAAR----PDVIVIFDSHWFTTGYHLIDGGAHYSGRYISDEMPWYLHGVPYDYRGHPELALGIDAVARER-GVRARAVQHPDLPRHYPTINVIKQMRL--DGWPIVTVSSCQNCETPHFLESGEVIGEAIRRSH-LRVVMLASGALSHKFNGIDWKPNHPRIFHESNVSRPENIASDKRAIEAFREGRHDRILADWDDDYRTRPWEAHGAHYLQMVGALGGAACRNAGTVLSEYENARGTGNVHIWFDTL----------------------------------------------------
YP_008834374.1 ----------------------------------MGQIVGAALVSHHPGLMQCEEFRVLQGAGA-DSDLIAGYARVRERIVAAR----PDVIVIFDSHWFTTGYHLIDGGAHYAGMYISDEMPWYLHGVPYDYRGHPELALTVEAVARER-GVRARAVQHPDLPRHYPTINVIRQMRL--DAWPIVTVSSCQNCETQHFLQSGEVIGEAIRRSP-LRVVMLASGALSHRFNGIDWKPNHPRIFHESNVSRPENIESDKRAIAAMREGRHDRILADWDEDYRKRPWEAHGAHYLQMVGALGGEACRSAGTVLSDYENARGTGNVHIWFDTI----------------------------------------------------
YP_004235483.1 ----------------------------------MGQIVGSALVSHHPGLMQCEEFRRLQGAGE-DSDLIAGFARLKARIEAAQ----PDVVMIFDSHWFTTGYHLVDGGARYTGTYISDEMPWYLNGVPYDYRGHPGLALAIEAVSREQ-GGYNRAIRHPDLGRHYATVNLIKLLQLELSDIPVVTASSCQNCEWPHFLKSGEAIGEAIRRSD-LRVVLLASGALSHKFNGIDWKPNHPRIFHESNVSSPENIESDKGAIALMAEGRHDKILERWDGEYRRKPWEAFGAHYLQMLGALGGAECRAKGEALSAYENARGTGNIHMWFPA-----------------------------------------------------
WP_010461936.1 ----------------------------------MGSIVGAAIVSHHPGLMQCEEFRVLQGAGA-DSDLIPGYARLRERIEKAR----PDVAIIFDSHWFTTGYHLVDGAARYQGTYISDEMPWYLHGVPYDYRGHPDLALAIEAASREQ-GGYNRVINHPDLGKQYATINLVKQLRLERSDTPVVTVSSCQNCDWRHFLKSGEAIAEAVRRSD-LRVLLLASGALSHKFNPIDWKPNHPRIFHESNVSRPENIVSDKDAIALMEQGRHDTVLGRWQDEYRKMPWEAFGAHYLQMLGAMGGADCRARGVALSAYENARGTGNVHMWFDGEEVAHKA----------------------------EVAA--------------
WP_007859849.1 ----------------------------------MGSIVGAAIVSHHPGLMQCEEFRVLQGAGA-DSDLIPGYARLREKIAAAR----PDVVIIFDSHWFTTGYHLVDGAPRYQGMFISDEMPWYLHGVPYDYRGHPDLALEIEAVSREH-KGYNRVINHPDLGKQYATINLVKHLRLERSDTPVVTVSSCQNCDWRHFLKSGEAIAEAVRRSD-LRVLLLASGALSHKFNPIDWKPNHPRIFHESNVSRPENIVSDKGAIALMEQGRHDMVLDRWQDEYRKMPWEAFGAHYLQMLGAMGGADCRARGVALSAYENARGTGNVHMWFDGEASEATA----------------------------KVVA--------------
WP_021622220.1 ----------------------------------MGEIVGAAILSHVPTIMLPEKIRLEMNQGKGDTTLIPGLKKFRTEVLDQL---NADTFIIFDSHWHTTFEMVVDGRDHYEGFHTSDEMPRSLADIPYNYDGDPELAAIIEETAKGYDDVWVHVSRNENLPIHYGTVNLVHYLHR---GERILSIGTAQNGEPEDFLRFGEVLREAIDKSN-RRVVLLGSGGLSHKFYSLRDIRVYE-AFDPKYLITPEAREIDEKIIDLLLEGKHGDVIDLMPIFRTFGPEGRFG-HYLMSAGALGGKEWAAKGQKYSEYEASAGTGQVHMWFPQPVKG-------------------------------------------------
WP_010504572.1 ----------------------------------MGEIVGVGLVSHAPTIMMTKEQRYALNEGK-EISLVTGFQDMRREILEPL---NPDVVIVIDTHWFTIVEFIVTSHQRRQGFYTSEELPRTMNSIPFDITGNPELANNIVERVNEN-GVRCSANDNEHLPIHYPTVNLLEYLQG---NEQWLSMSICGTAKKEHFMKVGRGLKAAIEESD-KRVVILASGGLSHRFWPLDELEKHE-ASDPIHIITSGARKADEKRIDWLKKGDHRSVFDGMDEYNKYSPEGKFG-HYLIMAEAIGGVNCRAKGRQFGDYENATGTGQVHLWFDQPVEGWT-----------------------------------------------
YP_497877.1 ----------------------------------MGEIIGAGIVAHAPTIMMSKEDRFELNEGK-EISLVPGLHRLKAEVLDVL---KPDTIVLFDTHWFTIVEFCIAAHGRRTGLYTSDELPRGMKQIPYDLKGSPALAHAMAERATEA-GVRTTAIDDPWLPIHYPTVNLSTFLQG---EEEWVSVSHAYSGEPDDFLKVGEGIGRAIAESD-KRVVLIASGSMSHRFWPFRQIPLHE-ASDPVHISSPEAREADMERLRWFAEGNHAQVIDTMPDYLRHAPEARFG-HYLMMAAACGGRGWKAKGRQFSDYENATGTSQVHVWFDKPDGGWN-----------------------------------------------
WP_006008677.1 ---------------------------------MMGEIVGAGLISHVPTIMLSKEIRYELNEGK-EISLVPGFHRIRKEVLDVL---KPDVVIVLDTHWGTLVEYVVTSHARRAGKYTSEELPRGMCQVPYDLKGDPDLANAMAEEVNKE-GVRCSAIDDPYLPIHYPTTNLAHYLEQ---GEAWISVSCAMTAGAEENLAVGRGIANAIAKSG-KKVVILASGSMSHTFYPFNELHLHE-SSDPKHIFSDGAREADYERLAWFKQGDHASVINNMDDYYQYKPEGRFA-HYLMMVGALGSDKCKAIGRQFSDYENSVGTSQVHVWFDRPEDGWS-----------------------------------------------
WP_007624875.1 ----------------------------------MGEIVGAGLISHVPTVMLSKEIRDELNDGK-EISLIPGFHKIRKEVLDVV---KPDVVIVFDTHWGTLVEFVVTSHARRTGKYTSDELPRGMSQLPYDLKGDPELAVSMVDKINEE-GIRCSAIDDPYLPIHYPTINLAHYMEK---GEAWISVSCAMTAGVEENLAVGRGIAKAIAESG-KKVVLMASGSMSHTFYPFKELHLHE-SSDPKHIFSDAAREADYERLAWFKKGDHASVINNMDDYYQYKPEGRFA-HYLMMAGALGGEKCTAKGEQYSDYENSVGTSQVHVWFDKPENGWTG----------------------------------------------
consensus/100% ..................................MGplhGsulluH.P.lhbsp..R.....G..-.sLhsuh..hb.ch.........sshhlhDoHW.T..b.hhsu...b.G.a.S.EhP..h....ash.G...LA..h.............s.....Ls..YsT.N..p.h........hhohu.s.ss...c.h..Gc.l..ul......pVlhhuSGuhSH.F..h..............l.p..s...D...h..h..GpH..lh..h.......Pb.....Habb.h.shG.......u..hu.YEsu.GTuphHhWFs......................................................
consensus/95% ..................................MGpllGsulluH.Pslhbsp..R..bs.G..-.sLhsGh.pl+.ch.........DslllhDoHW.T.sb.llsu..+b.G.a.S-EhP..hp...YDh.GpP.LA..h...s.....sb..slpp..Ls..YsT.N.hpbh......b.hlohu.sbssp.pc.hb.Gc.lupul.....bpVlhlASGuhSH.F..h..b..+.......pl.p..s..uD.p.l.hh..GpHspll..h....p..Pb..a..HaLb.hGAhG...h.s.u..hu.YENu.GTuphHhWFs......................................................
consensus/90% ..................................MGpllGuuLluH.Pslhbsp..R.bbs.G..-.sLhsGh.plR.clh........DslllhDoHW.TTsb.llsu..+b.G.a.S-EhP..hp.hPYDh.GcP.LA..h...u.pp.ssbh.slpc..LP..YsT.N.hpbL......b.hlohu.CQssp.cc.Lb.GcslupuI.....b+VlllASGuhSH.F.sl.bb..+.......pl.ps.s..uDbp.l.hh.pGcHspll..hs.b.p..Pb..F..HYLbhhGAlG...h.u.u..hu.YENu.GTGplHlWFs......................................................
consensus/85% ..................................MGclVGAuLluHsPslhhsp..Rbbbs.Gc.-.oLhsGh.pLRp-lh........DsVllhDSHWhTTsEhlVsup.Rb.GbaTS-EhPpshp.hPYDh.GcP.LA..l...upcp.usbhpsl-c..LPbaYuTlN.hpaL.....sc.hlolusCQsup.--aL+hGcslupuI.....++VlllASGuLSH.Fasl.bb..+b...s..pl.os.Ab.uDbc.lshhbpGcHspVlpshspa.pb.PEu.F..HYLhhhGAlG..sC.A.upbau.YENu.GTGplHlWFs.s..Gas...............................................
consensus/80% ..................................MGclVGAGLluHsPslhhsc..RbcbN.Gc.-.oLhsGh.pLRc-lh......p.DsVllhDSHWhTTsEhVVsup.RRsGbaTS-EhPpuhpphPYDh.GDP-LA..l...upcp.usahssl-D..LPlaYATlN.hpaL.b..sscbWlolusCQTus.-DaL+hGcslupuI...s.++VlLlASGuLSH.FaPl.blc.+b..us..pl.os.Ab.ADbcRIsWhcpGcHspVlssMspah+h.PEu.F..HYLhMhGAlG..sC.A.ucbau-YENuhGTGpVHlWFs.s..Gas...............................................
consensus/75% ..................................MGcIVGAGLluHsPslhhPc..RbcbN.G+.-.TLlsGL.cLRc-VFp.....cYDTVlVhDSHWhTTsEaVVTup.RRuGbFTS-EhPpuhpphPYDh.GDP-LA+sls.bApcc.usalsslDD..LPlaYATlNlWpaLGb..ss++WlolulCQTus.EDaLRhGcslupuI..os.R+VlLlASGuLSHsFaPLcblR.Hb.uuss.pI.oP.Ab.ADbcRIsWhcpGcHscVlcsMs-Fh+apPEA.F..HYLMMhGAlG.psCsA.uRbau-YENulGTGpVHlWFs.s.sGas...............................................
consensus/70% ..................................MGcIVGAGLluHsPslhhPc..RbcbN.G+.-.TLlsGL.cLRc-VF-sp...cYDTVlVhDSHWhTTsEaVVTAp.RRuGbFTS-EhPpuhpphPYDa.GDPELA+slspbApc+.usWIsslDD..LPlaYATlNlWcaLGb..ssK+WlolulCQTus.EDaLRhGculucuIs.os.R+VLLlASGuLSHsFWPLccLRpHb.uussspI.oP.A+.ADbcRIsWhcpGcHs+Vl-sMs-Fh+acPEApF..HYLMMhGALG.psCsA.uRbau-YENulGTGpVHlWFsps.sGas.............................s.................

Q. PF0612 family

Table 1-defined conserved VRs features marked above secondary structure predictions

sxp
FINAL --------------------------------------HHHH--------EEEE------HHHHHHHHHHHHHHHHHHHH----EEEEEE---EEE--EEEEE----------------------------EEEEE---HHHHHHHHHHHH-------E-------------------HHHHHHHH----------------------EEEEEE------HHHHHHHHHHHHHHHHH----EEEEEE------------------HHHHHHHHHHHHHH--HHHHHH--HHHHHHHHH---H-HHHHHHHHH--------EEEEEE-----EEEEEEEEE----
ALIGN ---------------------------------------EEEEE-------E---------HHHHHHHHHHHHHHHHHH-----EEEEEE---------HHHHHHHHHH-----------------------------HHHHHHHHHHH-------EEEEEEE------------------HEEHH----------------------EEEEE-------HHHHHHHHHHHHHHHHH----EEEEEE-------------------HHHHHHHHHHHH-----EEE-----HE------HHH-HHHHHHHHH---------HHHE-----HHHHHHHHHH----
HMM ---------------------------------------HHHEEEE---EEEEE------HHHHHHHHHHHHHHHHHHHH----EEEEEE--EEEE---EEEEEEHHHEEEEE------------EE--EEEEEEEE-HHHHHHHHHH------EEEEEEEEE-------EEEE-----HHHHHHH----------------------EEEEE-------HHHHHHHHHHHHHHHHH---EEEEEEE--H------------HHHHHHHHHHHHHHHHH--HHHHHH--HHHHHH--HHHHH-HHHHHHHHHHH-------EEEEEE--HHHHHEEEEE-----
FREQ --------------------------------------HHHH---------EE-------HHHHHHHHHHHHHHHHHHHH-----EEEE-----EE--EEEE-------------------------------E-----HHHHHHHHHHHH-----------------------------HEEHHH----------------------EEEEEEE-----HHHHHHHHHHHHHHHHH----EEEEE-----------------------HHHHHHHHH----HHHH---HHHHHHHHH-----HHHHHHHH--------EEEEEE------EEEEEEEEE----
PSSM ---------------------------------------HHHH-----------------HHHHHHHHHHHHHHHHHHHH----EEEEE---------EEEE-----------------------------EEEEE---HHHHHHHHHHH--------HHHH---------------HHHHHHH-------------------------EEEE-------HHHHHHHHHHHHHHHHH----EEEEEE-----------------HHHHHHHHHHHHHH---HHHHH---HHHHHHH-----H-HHHHHHHH-H--------EEEEE------EEEEEEEE----
WP_020376227.1 ------------------------------------MSLTAVALMSHGTEALMHFLDPHYSVIFHDTCSHQIDVSNKISEKKPETLVVITPHGVRAEGMITISYAEWVEGHLD------------IYPSQPLHDTYAINRPLAEHLIQSLGP--ILTAAISYGASAGEFNRLPLDWGAHVPLRFIQAFLP---------------SSPSVVILTPSRSLSLADLFSYGQHLASLLRHWPSPVALIASGDLSHTHDPSGPYGFDAEAASFDHDFVTMLKTCQARWLLSLPADHIDRVKVDALW-QVAIMLGVLSRV-NHGPWHISGYSCPTYFGMVSSFVDVYET-----
WP_005584989.1 -------------------------------------MRFMGSILPHGTE-IISELAGKESDRFTPTRKAMEKAAKEILSFSPETIVIATPHNVRLEGHIGIATSEWLGGSVE-------------VNDHEIGVRFLNDREFANKLIRACHRDLIPAMGMGYGTKSGPLSELPLDWGAIVPLWFLRSLR----------------DQAKAVLLSPTRDIPWEQLVHLGRLVGEVSESLGRRTLFIASSDQGHAHHQDGPYGYSPLSALFDEKVCTMIREGSLDQLIHLPPQWVEEAKPDSLW-QMLILAGFNEVA--HLKGELLSYQVPTYYGLITAIYR---------
YP_002522888.1 ----------------------------------MAMGIVFGAVAPHGFP-IIPELSEDAEGGLA-TRAAMFELGRRCAAAQPDVLVVATPHGVRVDGMVCLALTARGAGTLR-------------WRGRQIEMNVPLDRAATEAIAGAARELGVPVALAGFAGNRWDQSVIPLDWGTMTPLWFLGHGRNLVGHGDVLAPPPDEDIGPPVVIVTPSRRLPRERLVTFGEAVALAAERDGRRIAFIASCDWAHTHRADGPYGFHPDAAEVDRLVVEALEANDPGRLIELPEEKATNAAIDGLW-QTLMLAGVMRRV--PLRGEVLCYEAPSYYSMIVAAFSPIA------
YP_003318536.1 -----------------------------------MAGLVFACVVPHGFP-IIPDLSDDAEGALA-TRAAMEEVGRRCAAARPDVLVVATPHGTRVDNTICLASVARGAGTLR-------------WEGRQVEMNVPVDGPMTDLIAERAAARGIPIARASFAGNRRDQSVIPLDWGTITPLWFLGHGRNLVGHGDVLAPEPEEDAGPPVVIAAPSRLLPRETMVEFGTAVAEAAAQSGRRVAFVASCDWAHTHKESGPYGYHPAAAKVDAAVVAALRDNDPGRLITLPEDEVQHAAIDGLW-QTLMLAGAMAHT--PMRGELLSYEAPSYYSMIVATFEPVG------
YP_003318512.1 -----------------------------------MAGLVFAAVLPHGFP-IIPDLSDDAEGALA-TRAAMEEAGRRCAAAQPDVIVVATPHGTRVDGAICLASVARGAGTLR-------------WEGRQIEMNIPVDGPMTDLIAERARARDIPIAMAGFAGNRRYQSCIPLDWGTITPLWFLGHGRNMVGHGDVLAPAP-EDIGPPAVIATPSRLLPRETMIDFGVAIAEAAAQSGRRVAFVASCDWAHTHKESGPYGFHPDAAEVDAKVVAALKDNDPGRLISLTEEEVQNAAIDGLW-QTLMLAGAMAHT--PMRGEVLSYEAPSYYSMIVATFTPES------
WP_021294965.1 ----------------------------------MSHPFVFACVTPHGLP-ILEELSGDEPDLMAKTRQSMKQLGAWMHEAAPETIIVLTPHGLKIEGMFSVSTSSFMAGEMSEQTVAMMVGDERPEKGVIIHFKRSVDRDLANAIVTGAEAQSIPVAAANFATAQGPFSTLPLDWGAMVPLHFM--------------------PDVPVVVVTPSRSLSYDDHLAMGRIIAHQVRQSGKRVGLIASCDWSHAHDERGPYGFHENAKALDTQVVELFKTNALEKMTSFSDSFIHHAKPDGIW-QTLILAGAIPEA--SRNNTFLSYEVPTYFGMMCVAYHAS-------
WP_009792371.1 -----------------------------------MNPFVFACITPHGGE-IIPELQGEKPERMEKTRKSMGRLGALMDKARPDSLIVLTPHGTRINGQFAVAVSERLEGEAA-------------ENGSSFMMERKTDLMLASSILAEAEAKGLPAAGINYGTSAGPLSCLPLDWGAIVPLRFM--------------------PEVPVVVITPSREITYEQHIAFGRAIRKAAGESGRKVGLIASCDWSHTHDSEGPYGYHPAAEELDRRTAELIESGRLEDLALFDPELVENAKPDGIW-QTLILAGAVPEE--ERHSRLLSFEAPTYFGLICAAYYQNREAREND
WP_024026499.1 -----------------------------------MNPFVFACMAPHGGE-IIPELQGVYPERMSVTRESMKMLTTFMSKENPDCLIILTPHGTRIHGQFAITDSERMAGTVE-------------ENQASYAMERLVDRELARMINKCALEEGIPSATINFGTVAGPISCLPLDWGVIVPLRFM--------------------PDVPIVVINPARELSFDQHLEFGKALGKAVKQSQKRVGLIASCDWAHAHDEDGPYGFDPAAKAFDEQVVDLIKTNQLEKMAQFEEGFIEAAKPDGIW-QTLILAGAIPAE--ERHVEFLSYEAPTYFGLICAAYYSKRK-----
YP_007180493.1 ----------------------------MKCWIYLMNPFVFACITPHGSE-ILEALSDDASLM-ARTRRSMNSLGHAMHQSAPQVIVVLTPHGTRAEGQFAIANPERLRGTVE-------------HHDHAVVMERLVDRDLARDIAQTALADEVPTALLNYATSEGPLSCMPLDWGAIIPLAFM--------------------PEVPVVVINPPRAFEFTPHLRFGASLARAAAQCGKRVGLIASCDWSHTHAETGPYGFHEAAVKLDTQVVACIESGNFEALAAFEPRLIEDAKPDGLW-QTLVLAGAIPPH--VRRVEVLSYEVPTYFGMICAAVHAPKPDVQP-
YP_004169456.1 -----------------------------------MTQLVFACIAPHGSE-ILEELSGGNLSLMARTRASMVELGRRMTSAAPDVLVVLTPHGTRAEGQFAVANPERVRGEVQ-------------DHGGTVTLERRVDRALAQRIAAEAATDGVPVALLNYATSEGPLSVMPLDWGALIPLWFM--------------------PDVPVVVINPPRGMDFAGHVQFGRALARAASAAGRRVGLIASADWSHTHAASGPYGFHPTAAQVDATVEAYVRAGDLEALATLSADLVKSAKPDGLW-QVLVLAGALPPT--ERQVELLSYEAPTYFGLLCAAVTPTCV-----
WP_019586886.1 ------------------------------MLSVVMSPIVFACIAPHGSE-ILKELCGGNLPLMARTRASLEQLGQWMREAAPDVLVVLTPHGTRAEGQFTVTDSERVRGTVE-------------SHGATVTMERPVDRSLARAIAQAAVEDGLPVALLNFATAEGPLSCLPLDWGAIIPLHFM--------------------PEVPVVVVNPPRGTDFGPHLRFGAALRRATAAPGKRVGLIASCDWSHTHAEFGPYGYHEAAARLDAQVMDLIGRGDLEALASLDPHFVEDAKPDGLW-QALVLAGAVAPE--ARRTEFLSYEVPTYFGLLCAGLWGGGGETEE-
WP_006446103.1 MYSLIFHKPIEAICYSLGHSTQLAYSCDRRRSIMASSSVVFACITPHGLP-ILKELAGDEPHLMAKTRASMEKLGQQMRAEEVDVIVVITPHGLRADNQFTIAASSFMEGELSELTVAQMVGNTRLDVGERVHMRRVVDQAFARAIGVASNSASLPMAVINFATQKGVFSTLPLDWGSLIPLSFM--------------------PDIPIVVVNSARSRTYQEHIRLGEQIARVATSMGRRIAIIASCDWSHTHDPSGPYGWHPDAAVLDDSVVACISRGDLEGLMQFSEEIIENAKPDGIW-QALVLAGAVPPS--ARRPRLLSYERPTYFGMICARML---------
YP_005517315.1 -------------------MWRSREISSTVASGGDSMSIVFAAIAPHGLP-VLPELAGESPDLMAKTRASLVELGRTAQTADPDAFIVITPHGIRAEGQFTLTASAYMEGELSEQTAALMVRVHRLDKGNRVHMRRAVDRELAREIAKFASP-HLPIAVLNFATAEGPLSTLPLDWGTMIPLFFV--------------------PDRPVVVIQTAPSRPFEEHVRLGQAIRAACDALRRRAALIASCDWAHAHAEDGPYGYHEDAARLDEEVVRVIAAGELERLADFPGEMIQHARPDGLW-QALVLAGAVPKG--ERHPRVLSYERPTYFGMLCAQLV---------
YP_003184271.1 ------------------------------------MSIVFAAIAPHGLP-ILPELVGEGPDLMSKTRASLVELGRAAQTADPDALIVITPHGIRAEGQFTLSASAYMEGELSEQTAALMVRAHRLDKGNRVHMRRAVDRELAREIAKLASP-DLPLAVLNFATADGPLSTLPLDWGTMIPLSFM--------------------PDRPVVVVQTAPSRPFEEHVRLGRAIRAACDALHRRAAVIASCDWAHAHAQDGPYGYHEDAARLDAEVERAIAAGDLERLADFPDEMIENARPDGMW-QALVLAGAVPKD--ERHPRVLSYERPTYFGMLCAQML---------
WP_008336770.1 ------------------------------------MSIVFAAIAPHGFP-ILPELAGDRPDLMSKTRASLVVLGQAAQAVDPDAFIVITPHGIRAEGQFTISASAYMEGELSEQTAALMVRAYRPDKGNRVHMRRAVDRQLALEIARVASP-DLPLAVLNFATADGPLSTLPLDWGTMIPLSFM--------------------PDRPVVVIQTARSRPFEEHVRLGRAIRAACDALHRRAAVIASCDWAHAHAEDGPYGYHKDAARLDAEVERAIAAGDLERLADFPDEMIENARPDGMW-QALVLAGAVPKE--KRHPRVLSYERPTYFGMLCAQML---------
WP_021793313.1 -------------------------------------MIHRIYLIPHGDE-LIDIPNEQSKEM----RAAIIEDTSK---DRADVRIILTPHGLSLEKTFSIAFNKKLFGTYI------------TDGGKKLEMNLDNNLDLARLILENNQK----VLSKAFFSG-GEQNTFPIDFGSMMPLTFF--------------------NKKPTLIIGQTRSWDLQELYDFGRNIHRVISTGDSKYSIIFSADQAHTHSPMGPYGFSDNAKIYDQIVKEAVITGRFDSIYGMKRDFIESAKPDSFW-IMVVLGGFLSAS--GMKLSLKYYYVEKYFGMLFACNRNA-------
NP_111958.1 -------------------------------------MLNRIYIIPHGDE-LIDMDTDEDRKM----HEAIKKYSEN---DDSETLVVISPHGIVLDRDVGVIYSSKLSGAYR-------------TKHHYIRKTYDNDLELADSIARSQH-----AQHLRCITLSGNVPC-PLDFGTLIPLQFF--------------------KRKRVVAMGEPRLLDYSAIVGFADDLYSAMSKFERKISLIISADQAHTHSKDGPYGFSEDADLYDKIVIDSINNNDFHALINIDKSIVERAKPDSYQ-NMIVTARLLEIS--RRKMHVDYYYVAGYFGMLLAREA---------
NP_394874.1 -------------------------------------MLNRIYVIPHGDE-ILDRETREDQAM----YDAIKRYTSG---DDSDTFVVISPHGIVLDSYIAVTYSKIITGYYR-------------TKKHVIRKRYENAVDLVDMLASHET-----VQRLRCITLSGNYPCF-LDFGSLIPLAFF--------------------RPKRIVAMGEPRLLSKERIESFSDHLVSVCENYTGRISLIISADQAHTHSPDGPYGYSDMSSYYDETVVKSIDSGDFSALYRMQQAVIDEAKPDSYQ-NMIMLKRILERT--GRRMKVRYYYVAKYFGMAFASESENEK-----
WP_021788122.1 ------------------------------------MALERLYVIPHGDE-IIDVPNQKSREL----RDKIIEVTRG---DNSDSIIVLTPHGMTLSSGIPIINTENLHGEYS-------------TKTVRLVSDHKTNKEIVRNIAAEFGR---EMVTVNFATSSGPLSVFPEDFGTIIPLTFF--------------------EKQKISIISQPRISDPEKLMRLGRNIWNTVDSMNVKISVIFSADQAHTHSKSGPYGYSEYAKLYENKIKGYFQRGSLSGIENMDQGMVVEAKPDSYW-NMVILNGFLKNS--GMHITLDYHYVENYFGMMLAHGIQ--------
WP_021788013.1 ------------------------------------MVLERLYVIPHGDE-IIDVPNQESREL----RDKITEVTRE---DNSDSIIVLTPHGMTLSSGIPIINTENLHGEYS-------------TKTVRLVSDHKTNKEIVRNIAAEFGK---EMVTVNFATSSGPLSVFPEDFGTIIPLTFF--------------------GKQKISIISQPRISDPEKLMRLGRNIWNTVDSMDIKISVIFSADQAHTHSKSGPYGYSEYAKIYENKIKGYFERGSLSGIENMDQGMVVEAKPDSYW-NMVILNGFLKNS--GMNISLDYHYVQNYFGMMLAHGTQ--------
YP_023192.1 -------------------------------------MIERIYVIPHGDE-IIDMPDKESAEM----NKKIREVSKN---DKSDVKLIISPHGLRLENGTVIPMDSYYYGYYK-------------TKTRTFRSKFRNDLELASLIYKNTSY---ITSPGYYITSSGEHSIFPLDFGSIIPLSFF--------------------KKGDIISIGQPRINCRQKLIEFGNDLYKTLELYNKKVSVIISADQSHTHS-NGIYGYSDLSNVYDNKIISWIKNND-DSIKDLDDNIIERAKPDSYW-NMLILYGMIKN---RYRLIFKYYYVMDYFSMLLAVADKAYIYE---
WP_021789547.1 ------------------------------------MSLENLYIIPHGDE-LIDLPDKDSVTM----RNHIAEIADR---DDSDVIVIISPHGMTIKDHMAVINTEYFRAETK-------------LVNKKLDFMCSNERKLTEEIIEKFPE---FCLDVRFSTYSGELSVFPLDFGSSIPLYFF--------------------RQRKIVMIGQPRINDRNKLVDFGSILFHIVKNYPKKVSIILSADQAHTHSAKGPYGYSEDADKYEQTLINAVRNNSLDPLYNIDQEIVNRGKPDSFW-NMMILKGIMNES--GIKMKIDYHYVAVYFGMMLAHSVTEK------
YP_008140992.1 ------------------------------------MVLNNIYMIPHGDE-LIDIPDEDSRKL----NNALKELAEN---DSSDVLVILSPHGVNLSKNIAVVNTEYFKADTQ-------------LKNTYLDFKAQNERKLTEDIIKSTRD---TTEELRFITYSGDISVFPLDFGSSIPLSFF--------------------KQRNIVLIGQSRINNRDKLINFGKSLYNSVQAYNKKVSIIISADQAHTHSDKGPYGYSQNAEKYEHTVKHCFETGSFEELYKIEQEIIDTGKPDSFW-NLMVMYGILQAS--GRKMRLDYHYVEIYFGMMLAHST---------
WP_021793832.1 ------------------------------------MTLSNVYVIPHGDE-LIDVPDQESRKM----QDMIRSLSRS---DGSETVVILSPHGIRISDSVGVVTTEYSKGDQV-------------FGRKRVRRRFRNDVSLATEIAGSIPG---FTRSVSFITSSGPKSEFPLDFGTLIPLSFF--------------------KPERVVLIGQPRVRDREKLMRFGRALYSAVSDRDYGVSVIFSADQAHTHARDGPYGFSESAAEYESIVVSAIKSNDFSSLSKITDKMIDEAKPDSFW-NMMILKGFIEAS--RISLVYDFSYVEHYFGMLLAHSA---------
WP_021791431.1 ------------------------------------MVLHRTYLIPHGDE-ILSFPNEESRIM----NKAITNATKN---DSSQTILIISPHFLRIPNGIPVINTQYLAGKYT-------------IGKNILKGGFQTDRELNSQLFKASRY----FVETGFITTEGELSTFPIDFGSLIPLTFF--------------------CKKNVSILGQWRTPRRELLIELGAKMYDAVSKVDKDVSVVFSADQAHTHSKTGPYGFSSKAKKYDNLVINAIRKNRFDELIKLDEDYIKEARPDSYW-NLLMFYGFTRRG--NLVPKFHYYYLQEYFGMLLATAN---------
YP_004763261.1 -------------------------------------MLIGAAVMPHGNP-VLEPEDDETRRL----TEVLRKIGEEF--KGADVYILISPHNVRMSDHLGVVMAEHLVSWLG-------------FEGKELPGEWETERDLARKIYEAAKRAGLPVVDMNFAALSGDYSRWPLSWGELIPLQFL--------------------EKKPLVLLTPARNVSREALVRFGEIIAEVVEGSEKRVAFIASADHGHGHSEKGPYGKVKESEEYDRLVMEILSENRLERLMEIPEELVRKALVDSYW-QLIVLHGLLKRV--PMEVRETAYACPTYFGMAGALWLRT-------
YP_184616.1 -------------------------------------MLFGIGLMPHGNP-ALSPEDKETEKL----AGVLKDIGKAF--SDADSYVLISPHNVRISDHLGVIMAQHLISWLG-------------FEGVELPGEWETDRGLAEEVYNAWKGAEIPTVDLHFASRSGRYSRWPLTWGELIPLQFL--------------------EKKPLVLLTPARRLSRETLIKAGEVLGEVLEGSEKKIALIVSADHGHAHDENGPYGYRKESEEYDRLIMELINESRLEELPEIPDELIEKALPDSYW-QMLIMLGAMHRV--PVKLVESAYACPTYFGMAGALWVRE-------
WP_010479222.1 -------------------------------------MLVGIGLMPHGNP-VLEPPDEETRKL----ARVLNDIGEAF--GDADSYVLVSPHNVRISDHLGVVMAENLISWLG-------------FEGKELPGEWKTDIELAEKIYRAEKEAGIPIVDLNFASRSGQYSRWPLSWGELIPLQFL--------------------RKKPLVLMTPSRGINRKTLVKAGEILREVLEESGKRVALIISADHGHAHSKNGPYGYRKESEEYDELIMELINEDRLGELLEIPEELISNALPDSYW-GMLIMLGAMRKG--DFELKESAYACPTYFGMAGALWVRKS------
YP_006425294.1 -------------------------------------MLVGIGLMPHGNP-VLEPPDGETRKL----AEVLRRIGEEF--KDVDSYVLISPHNARMSDHLGVVMAEHLVSWLG-------------FEGKELPGKWETDVELAKKIYRAEKEAGMPVVDLNFASLKGQYSRWPLSWGELIPLQFL--------------------ERKPLVLMTPTRGVSRETLIKFGEVLGEVVEGEEKRVALIVSADHGHAHDPNGPYGHRKESEEYDRLVMELIKENRLDELPSVPEELVRNALVDSYW-QMLIMLGAMRKA--EFKLKSSAYACPTYFGMAGALWVRKN------
YP_002960445.1 -------------------------------------MLVGIGMMPHGNP-VLEPPDEETERL----AEVLRRIGEEF--KDADSYVLISPHNVRMSDHLGVVLAENLVSWLG-------------FEGKELPGEWKTDRELAEEIYEAEKNAGMPVVDLNFASLRGEYSRWPLSWGELIPLQFL--------------------ERKPLVLMTPSRGVSRKTLVRFGEILSEVLELEEKRVALIISADHGHGHSENGPYGKVKESEEYDRLIMKLINEDRLEELLSIPEDLVRKALVDSYW-QMLIMLGAMRKA--EFELKASAYACPTYFGMAGALWVRKS------
YP_002582158.1 -------------------------------------MLLGIGLMPHGNP-VLEPEDEETERL----AEVLRRIGEEF--RDADSYVLISPHNVRMSDHLGVVLAENLVSWLG-------------FEGKELPGEWKTDRELAEKIYQAEKEAGMPVVDLNFASLRGSYSRWPLSWGELIPLQFL--------------------ERKPLVLMTPPRGVSRETLVRFGEILGEVLEREEKRVALIISADHGHGHDEKGPYGKVKESEIYDRLIMELINEDRLEELLSIPEDLVRKALVDSYW-GMLIMLGAMRKA--KFELKASAYACPTYFGMAGALWVRKS------
AHL22847.1 -------------------------------------MLVGIGLMPHGNP-VLEPPDEETERL----AEVLRRIGGEF--RDADSYVLISPHNVRISDHLGVVLAENLVSWLG-------------FEGKELPGEWKTDRELAEKIYRAEKEAGMPVVDLNFAALSGEYSRWPLSWGELIPLQFL--------------------ERKPLVLMTPSRGVSRETLVRFGEILGEVLEREEKRVALIISADHGHGHDEKGPYGKVKESEEYDRLIMKLINEDRLEELLSIPEDLVRKALVDSYW-QMLIMLGAMRKA--EFELKASAYACPTYFGMAGALWVRK-------
YP_002994470.1 -------------------------------MYGVKVMLIGAAIMSHGNP-VLKPEDEETRKL----AEALKEIGREF--SKAEAYVIISPHNVRMSEAIGVIMVENLISWLG-------------FDGVHLPGEYKTEKELAKEIYQRAKVKGLPVVDINFASLGGEYSRFPLTWGELIPLHFL--------------------EKRPIVLLTPARKVSRDTLVKFGEVIGEVLEEYDKKVTFVASADHAHAHG-NGPYGHAPEAKEYDELIMRIIKENRLEKLLEISDELINKALPDSYW-QLLVLYGVLKRA--PMKLKLSAYVCPTYFGMGAALFVRK-------
YP_008430424.1 -------------------------------------MLISAAMMPHGNP-VLKPEDEETRKL----AEVLKEIGREL--SKAEVYVLISPHNVRMSEALRVIMAENLISWLG-------------FAGVQLPGEYKTDKELAREICLKAKTEGLPVVDINFASLSGEYSRFPLTWGELIPLHFL--------------------EKRALVLLTPARHIPKETLVKFGEVVGEVLENYEKRAAFIASADHAHAHG-NGPYGYAPEAKGYDELIMRIIQENRLEGLLEIPDELINKALPDSYW-QLLVLYGVLRKV--PMKLIKAAYTCPSYFGMGAALFIRE-------
YP_002307817.1 -------------------------------------MLSGVAMMPHGND-VLDPKDKKTKKL----AETLKEIGRTF--SGAEAYVLVSPHNVRMSDHLGIIMTEHLVSWLG-------------FAGVELPGEYDTDRELAGRIYEKAKAKGIPVVDINFAALSGEYSRFPLTWGELIPLHFL--------------------EKRPLVLVTPARKVPRETLVRFGEVLAEVLEDYEKKVALIISADHGHAHDPNGPYGYAPESKEYDELIMGLIREDRLEELLNIDDELIRKALPDSYW-QLLIMLGSLRKV--PMELKITAYACPSYFGMGAALYVRP-------
YP_004623798.1 -------------------------------------MLAGIAMMPHGND-VLAPKDDETRYL----AEVLRSIGEVF--RTFDAYVLATPHNVRMSDHLGVIFAKHLVSWLG-------------FAGVELPGEYETDRELARLIYEEARKAGLPVVDINFASLSGEYSRFPLSWGELIPLHFL--------------------EKRPLVVVTPARKVSRDTLVRFGEVIAEVVESYPKKVGLIISADHGHAHDPNGPYGYAPESKEYDALIMQLIRENRLGELLNLDEGFIERAKPDSYW-QLLIMLGALRNV--PMTLRATAYACPTYFGMGAALYLRE-------
NP_578341.2 ---------------------------------MVRNMLRYMAIMPHGNE-AVYPIDEDSKIL----NANLKKIGEEL--KDVESYVLITPHNVRSSEAIAIVIAENLIPWLL-----------FNDVPIPVESEYKTDVELAREIYLSSKD-KFPVVDVNFASARGRYSRFPLTWGEMIPLHFL--------------------RKKPLVLISPPREVKREVLVEFGKHLGRVLEGSEKEVALIVSADHGHAHDPKGPYGYAKESKEYDSLIYRLMQNMDFSRLLELENDFIEKAKPDSYW-SLLIAHGVMQEV-KFSKVVHISYACPTYYGMLSALFKR--------
YP_006354396.1 -------------------------------------MLVGMAIMPHGNE-AVYPPDDETRRL----HENLKRIGQEL--EGADTYVLITPHNVRIREHIGIIMAEHLIPWLP-----------FNDVKIPVEEEYRTNRRLALEIFHGART-GFPVVDINFATYSGRYSRFPLTWGEIIPLYFL--------------------RKKDLVLITPAK-LPKEKLIEFGRFLAVLLEKWNEKVAIIVSADHGHAHREDGPYGYAEESKEYDRRVVEMLKKGDLRELLEFEDEFIDRAKPDSYW-SFLMALGVLEEF--EMEPSLVSYACPTYYGMASALFRR--------
YP_004424305.1 -------------------------------------MLVGMAVMPHGNE-AVYPPDEESRKL----NEALREIGKKL--RDAEVYVLISPHNIRMSDKIGIILAEHLIPWLY-----------FNNVNVPCDSEYETDRELAERIYDEARG-KFPVVDVNFASMKGRYSRFPLSWGEIIPLHFL--------------------EKRKLVLITPAR-IKREILVEFGRFLANYLEKENRKIALIISADHGHAHDEKGPYGYAKESREYDEIVVEALKTSNLEVLLNLRDEFINKAKPDSYW-SLLMALGVLREF--PMKSELVTYACPTYYGMASALFTREY------
NP_126982.1 -------------------------------------MLIGMAIMPHGNE-AVYPPDEESKEL----NKALREIGSQL--KEAETYVLISPHNVRLSDHLGIIMAEHLIPWLP-----------FNDVEVPVEGEYETDRELAELIFKETKE-NFPIVDINFATLRGRYSRFPLTWGEIIPLHFL--------------------EKRQIVLLTPAK-IERETLIKFGKALARILNNYERKVALVISADHGHAHDEKGPYGYAKESEEYDKIIVEALKNSNLEMLLELDDEFIAKAKPDSYW-SLLIGLGVLKEI--PMKSSLVTYACPTYYGMASALFTKT-------
NP_142695.1 -------------------------------------MLVGMAVMPHGNE-AVYPPDDESRKL----NEALKEIGRRL--KDSETYVLISPHNVRISDKLGIIMTEYLIPWLP-----------FNDVHVPSESEYKTDRMLAEKIFKEARG-RFPIVDINFASAKGRYSRFPLTWGEIIPLHFL--------------------EKREIVLLTPAR-IDRNILVEFGRFLGKLLEEEEKKIGLIISADHGHAHDEKGPYGYAKESEEYDKIITEALKSSNLETLLSLDDEFIAKAKPDSYW-SLLIGLGVLKEI--PMKSSLVTYACPTYYGMASALFSRK-------
WP_016732690.1 -------------------------------------MISFILVAPHGDE-IIDPKDEKSSLL----NKAMREAASL---VKADKYIVITPHNIRIDDHMAVILTQYAEG-----------------KRDKIKRKYLCDRGLAYEIYERAKGSGLPVVGVNFGALEGKESKITLDWGSSIPLYFL--------------------KRRRIVLLTPARGVKREILRKFGVVIGEVLRDHRKRVGVIVSADHAHTHDPKGPYGYSEYAAVYDSTIVDIFKSEKFEDLMKIDDKVISEAKPDSYWGQLLIMLGILESSYNKYSVKLMEYQVPSYFGMMVALLS---------
YP_002829004.1 -------------------------------------MISFILVAPHGDE-IIDPKDEKSSLL----NKAMREAASL---VKADKYIVITPHNIRIDDHMAVILTQYAEG-----------------KRDKIKRKYLCDRGLAYEIYERAKGSGLPVVGVNFGALEGKESKITLDWGSSIPLYFL--------------------KRRRIVLLTPARGVKREILRKFGVVIGEVLRDHRKRVGVIVSADHAHTHDPKGPYGYSEYAAVYDSTIVDIFKSEKFEDLMKIDDKVISEAKPDSYW-QLLIMLGILESSYNKYSVKLMEYQVPSYFGMMVALLS---------
YP_003418992.1 -------------------------------------MISFILVAPHGDE-IIDPKDEKSSLL----NKAMREAASL---VKADKYIVITPHNIRIDDHMAVILTQYAEG-----------------KRGKIKRKYLCDRGLAYEIYERAKGSGLPVVGVNFGALEGKESKIALDWGSSIPLYFL--------------------KRRRIVLLTPARRVKREILRKFGVVIGEVLRDHRKRVGVIVSADHAHTHDPKGPYSYSEYAAVYDSTIVDIFKSERFEDLMKIDDKVISEAKPDSYW-QLLIMLGILESSYNKYSVKLMEYQVPSYFGMMVALLS---------
YP_005648074.1 -------------------------------------MISFILVAPHGDE-IIDPKDEKSSLL----NKAMREAASL---VKADKYIVITPHNIRIDDHMAVILTQYAEG-----------------KRGKIKRKYLCDRGLAYEIYERAKGSGLPVVGVNFGALEGKESKIALDWGSSIPLYFL--------------------KRRRIVLLTPARGVKREILRKFGVVIGEVLRDHRKRVGVIVSADHAHTHDPKGPYGYSEYAAVYDSTIVDIFESERFEDLMKIDDKVISEAKPDSYW-QLLIMLGILESSYNKYGVKLMEYQVPSYFGMMVALLS---------
NP_343363.1 -------------------------------------MISFILVAPHGDE-IIDPKDEKSSLL----NKAMREAASL---VKADKYIVITPHNIRIDDHMAVILTQYAEG-----------------KRGKIKRKYLCDRGLAYEIYERAKGSGLPVVGVNFGALEGKESKIALDWGSSIPLYFL--------------------KRRRIVLLTPARGVKREILRKFGVVIGEVLRDHRKRVGVIVSADHAHTHDPKGPYGYSEYAAVYDSTIVDIFKSERFEDLMKIDDKVISEAKPDSYW-QLLIMLGILESSYNKYSVKLMEYQVPSYFGMMVALLS---------
YP_007247566.1 -------------------------------------MLSLAAVVPHGDE-ILVP-DEGAEKL----HKAMLLLRDEIVKREIEEYVFISPHNLRIDTHISILLTEYLEGSWR-------------YRNIRFRRKIKSDRSLAFEIYNRARELRLPIVGVNYGALEGPLSKFVLDWGTLIPLYFL--------------------PKRRMTLITPARGIKKEELVKFGEFLAKVLERRNERFALIVSADHAHAHSECGPYGYHKDAEKYDRIIMQSLET--PESILSIDEDLIENAKPDSYW-QLLMLLGALRMK--KLRLRYKVYQRPTYFGMGVAWYG---------
YP_003483776.1 -------------------------------------MLVLAAIVPHGDE-ILIPEDEESARL----HNAMIELGERIKEKKVDEYIFVSPHHLRIQTHMAIMLTEYLEGSWK-------------YKNLRFRRKIKCNKDLAWEIYEKTRK-SLPVVGVNFGALEGELSKICLDWGTLIPLYFL--------------------PKRKMVLMTPAREIPYESLIDFGKIVGEIVMNSKKRIGVIISADHAHAHRKDGPYGYHPDADYYDKYIMENLE--NLDMLLKLKEKTIENAKPDSFW-QLLILNGILKGN--PLKLKKKVYGLPTYFGMAVAWYE---------
WP_008083025.1 -------------------------------------MLVLAAIVPHGDE-ILIPEDEESARL----HNAIIELGERIKEKKVDEYIFVSPHHLRIRTHLAIMLTEYLEGSWK-------------YKNLRFRRKIKCNKDLAWEIYEKTRK-SLPVVGVNFGALEGELSKICLDWGTLIPLYFL--------------------PKRKMVLMTPAREIPYESLIDFGKLVGKIVRDSNKRIGVIISADHAHAHRKDGPYGYHPDADYYDKYIMENLE--NLDMLLKLKEKTIENAKPDSFW-QLLILNGILKEN--PLKLKKKVYGLPTYFGMAVAWYE---------
consensus/100% ...........................................h.sHG...hh.................b............p..lhhoPH.........l..s....s...............................hs..l...............h.s.....s...bsaG...PL.Fh...........................h.............hu..h............hlhSsD.uHsH...G.Yu....u..h-......h.......h..h....h..s..Duhb...hh.......................Yauh..s............
consensus/95% ......................................h....h.PHG...hl...s.............h..hs.......s-.hlhhoPH..php..hsl..s....s.....................h..p..sp..hs..lh..............a.s....bs.hslsaG...PL.Fh........................hshh..s+...b.....hG..l...h.....chuhlhSsD.uHsH..pGPYGb...u..h-..l...h...p...l..h....l.pu..DuhW...hh..Ghh.............a....Yauh..A............
consensus/90% ......................................h..h.hhPHG...hl...s.p...h.......h.phsp......s-.hllhoPHs.php..hsl..s..h.s.....................h..p..ss..hs..lh............h.a.s..G.bS.hsLsaG..lPL.Fh........................hllhs.sR...bp...phG..l...h....b+huhlhSsD.uHsH..pGPYGa...u..h-..l...h...p...l.ph....lppAbsDuhW.p.lhh.Ghh......bp.....a...pYaGh..A............
consensus/85% ......................................l..hhlhPHG...ll...s.cs..h......sh.phup......s-.hllloPHsh+hps.hsl..sp.h.u.....................h..pb.ssb.Ls..Ih.........hh.hsaus.pG.bS.hsLsaG..lPL.Fh.....................p..lVlhs.sR...bp..hphG..l.phhp...c+lulIhSsD.uHsHs.pGPYGa...u..hDp.l..hhpp.php.Lhph.pphlppAbsDuhW.phlhh.Ghh......bp.p...Y.hssYaGMh.A............
consensus/80% ......................................l..hhlhPHGs..ll...s.cs..h......sh.chup.....ps-shllloPHshRhps.hslh.sp.h.u.h...................l..cb.s-b.LA..Ihp........hh.lsFus.pG.bSphPLsaGphIPL.Fh.....................c..lVlhs.sR...bp..hchGp.l.phhp...++lulIhSsD.uHsHs.pGPYGa...u..hDp.lhphhppsphp.Lhph.pchlppAbPDuhW.phllh.Ghh......bp.ph..Y.hssYFGMh.A.h..........
consensus/75% ......................................l..hhlhPHGs..ll...spcs..h....ppshbclup.....ps-shllloPHslRhpsphslh.sp.h.u.h..................pl..ch.sD+.LAbbIhp..p...hPhhslsFus.pG.hSphPLsWGphIPL.Fh.....................cb.lVllsssR.hsb-.llcFGphl.phhpp..++lulIhSuDauHsHs.pGPYGa...u.baDpblhphlppsphc.LhphspchlppAbPDuhW.phLlhhGhhpps...bc.ch..Y.hPoYFGMhsA.h..........
consensus/70% ......................................ls.hhlhPHGs..ll...sp-spbl....ppshbclup.....ps-shllloPHslRhpsphulhhsp.h.u.h...............ps.pl..chbsD+pLAbbIhp.sp...hPhhslNFus.pG.hSphPLsWGphIPL.Fh.....................cb.lVllsPsR.hsb-pLlcFGchl.chlcp.p++lulIhSADauHsHs.pGPYGap..u.baDpblhphlppsph-.LhplscchlppA+PDShW.phLlhhGhlpps...bc.ch..Y.hPoYFGMhsA.h..........

R. p-cumate degrading family

Table 1-defined conserved VRs features marked above secondary structure predictions

Yx- NhWxxxxD
FINAL ---------------------------------------------HHHHH-------------HHHHHHHHH------------------HHHHHHHHHH-----HHHHHHHHHHHHHHHHHHHHHH----EEEEEE--------EE----EEEE---HHHH---------------------------------HHHHHHHHHHHHH----EEHHHH----------HHHHHHHH------------EEEEEEE--HHHHHHHH----EEEE-------------HHHHHHHHHHHHHHHHH---EEEEEE-------------------HHHHHHHHHHHH-----------HHHHHH---HHHHHHHHHHHHHHH-------EEEEEEE-EEE---EEEEEE-----
ALIGN ---------------------------------------------------------------HHHHHHHHH-----------------------------HHHHHHHHHHHHHHHHHHHHHHH-------EEEEE---------------EEEEE--------------------------------EEEE---HHHHHHHHHHHHH----EEEE-------------H-HEEHEH-----------EEEEEE----HHHHHH----EE------------------HHHHHHHHHHHHHH----EEEEEE-----HHHHH----------HHHHHHHHHHH------------HHHHH---HHHHHHHHHHHHHHHHHH------EEEEE-EEE---EEEEEE-----
HMM ---------------------------------------------HHHHHHHHH---------HHHHHHHHHH-------HHHHHHHHH--HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH---EEEEEEE---EEEEEEEEE--EEEE----HH---H------------E-EEE-----EEEEE---HHHHHHHHHHHHHH-EEEHH-H---------HHHHHHHHHHHHHHH------EEEEE-HHHHHHHHHHHH---E-----------------HHHHHHHHHHHHHHHHH---EEEEEE-----HHHHHHHHH-E-HHHHHHHHHHHHHH----EEH----HHHHHHHHHHHHHHHHHHHHHHHHH------EEEEEEE-EEEE--EEEEEE-----
FREQ ------------------------------------------------HE---------------HHHHHH-------------------HHHHHHHHHH------HH-----------HHHHHHH-----EEEEEE-----H--------HEE----HHHH--H-------------------------------HHHHHHHHHHHH----HHHHHH--------------HHH-------------E-EEEE----EEEEEH----EEEEEE---EEEE-------HHHHHHHHHHHHHH----EEEEEE-----H--------------HHHHHHHHHHH-----------EEEEHH---HHHHHHHHHHHHHHH-------EE-E----------HHHHEH-----
PSSM ------------------------------------------------------------------------------------------HHHHHH----------HHHHHHHHHHHHHHHHHHHHH----EEEEE-----------------------------------------------------------HHHHHHHHHHHHH-----EEE--------------------------------EEEEEE------HH------------------------HHHHHHHHHHHHHHHHH----EEEEE-------------------HHHHHHHHHHHH---HHHH----HHHHHH---HHHHHHHHHHHHHHH--------EE-EE--------EEEEEE-----
WP_020498672.1 --------------------------------------------MAELLGLGLTHYPLLAVQDKYMSSLLRATR-RDPDIPEREKDPANWPEQMRAEWSDDRGLAAAAGHRAELLDGLRRCRAALDEFRPDALIVFGDDQYENFREEIIPPFCVLALPDVKVQPYAPMNE----IGLP-NAWGQPEDSSFELRGAPELGKSVATGLLEAGFDMSYAYRQREGIHFPHAIANTQLYLDYEHAGATFPYPMLPILVNCYGRHVIARKGGMAKFADIARGEELDPPGPSPVRCFEMGRALARTLRESEHRVAIVASSSWSHAFLNDKQWHLMPDMDADRALYRALVDGDLDTWLRVRGDDLAAAGQQEMLNWFCLLGAMTEIEAP-LSWSALVET-YIFNSNKCFAIFGQEGA----------------
YP_008907849.1 --------------------------------------------MASILGLGMTHYPMLLSPNAQMSMLLRGTL-SDPDIPAEHKDPANWPELGRREWSDDFGLAAAADHRAALLEALRICRRELDEFEPDVVLVWGDDQYENFREEVVPPFCVLAYPDTQVEPFGVLRR----FGAP-NIWNLPDDTTYTMRGAQAVAKGVVSDVLAAGFDCAYSYQPRQGIHFPHSFANTQTFLDYENAGRKFPYPILPIAVNCYGELVIARRGGMAKFAEILRTEVVDPPGPSPLRCFELGRAIAQSIQNTDLRVAMIASSSWSHAFLNDKDWHIRPDMASDRRLYAALTEGDLDTWKSVTGKQIVEAGQHEMLNWFCLLGAMDALDMK-LTWSDFVET-EIFNSNKAFAVYH--------------------
WP_017987156.1 ---------------------------------------------------------------------------------------------MRAEWSDDHGKAAAAEHRRQLVDGVSRIREKLDDFAPDVVLVWGDDQYENFREEVVPPYCVLAYDDVEVRPFGLLAD----RGLD-NAWNMPHDTTCTLRGDAALARWLTDRLIEDGFDMAYSYKQRADTHFPHSILNTQTFLDYENYGSKLPYRFLPITVNCYGEHLIARRGGLARFDEIK-DAQRDPAGPSPQRCMALGAAVARAMRSSGKRVAFVASSSWSHAFLNDKDWHLRPDTAADQRLYDALASGHRKPWREITSREIVDAGQHEMLNWFCLLGAVDELGLG-LDWSTFVTT-GVFNSNKAFAIYA--------------------
WP_019063491.1 MVVILEAVRAGANSEFRAAELRVDAARVAAVDREASHPSTEEPGMAEVLGLGLTHYPMLAGADTHMANLLKTTL-KDPDIPADRKLPENWPELAQREWGDDEGTAAAARHRAQLRAGLDRCRAALDEFQPDVVVVWGDDQYENFREEIIPSFCVLAYDDTEVDAFAVLRL----LKVP-NAWGLPDDMTFTMRGLPDFAKSLVGDVITGGVDVAYSYEQRKGIHFPHAFANTQIFLDYDNAGREFPYPIVPVAVNCYGEHVIARHGGIARFADIQAGEQLDPPGPTPRRCVELGRAIARSVRAGDKRVALVASSSWSHAFLNDKDWHLRPDTDADRRLYDAMVAGDHDTWTKVTSREVIDAGQHEMLNWFCLLGAMSELGLE-LQWSDFVQT-EILNSNKAFAIFR--------------------
WP_005175433.1 --------------------------------------------MAEVIGVGMTHYPLLAGKDSHMASLLKTTL-KDPDIPAECKDPSSWPPLAQAEWGDDGGVAAAAEHRKRLIADIDVCRSAIDDFEPDVLIVWGDDQYENFREEVIPSFCILAYEDTVVHPFGVLDM----IKVP-NYWDLPGDTSFVMRGDPDFAKQAASEVLGAGVDVAYSYQPREGIHFPHAFGNTQLFLDFDNVGTQFPYPMVPMAVNCYGEHVIARRGGIARFADIEAGESLDPPGPSPRRCFEFGAAVGRFAQRCDKRVALVASSSWSHAFLYDKGWHLRPDTEADQALYDALLDADYDTWNARTSRDVVESGQHEILNWYCLLGAMSALDMS-LTWSDFVTT-EIFNSNKAFAVYQ--------------------
WP_006373113.1 --------------------------------------------MADVIGVGLTHYPLLAGKDSHMASLLTSTL-KDPDIPAELKDPASWSAQAQAEWGDDAGVNAAAEHRKRLMADIDVCRSAIDEFEPDVLIVWGDDQYENFREEVIPSFCILAYDDTVVHPFGVLDM----IKVP-NYWDLPGDTSFVMRGDPAFAKQAAGDVLNSGVDVAYSYQPREGIHFPHAFGNTQLFLDFDNVGSRFPYPMVPMAVNCYGEHVIARKGGIARFADIEAGENLDPPGPSPRRCFEFGAAVGRFAQRSDKRVALVASSSWSHAFLYDKGWHLRPDTEADQALYDAMLVGDYDTWNARTSREVVDSGQHEMLNWYCLLGAMAALDMS-LTWSDFVTT-EIFNSNKAFAVFGG-------------------
YP_923338.1 ---------------------------------------------MDAIGIGMTHYPMLAGTDEHMADLLKWTL-NDPGIPAGYKDPANWPPLMQKEWADDEGVAAAAGHRADLLEHLRRCRDYLDDFQPDVVVVWGDDQYENFREEVVPPFCVLAYPDLEVAPFEHMNE----FGVP-NAWGWPDDFTIPVRGDAARARQLTNDLVRAGFDVAYSYEKRANSRFPHAILNTQLFLDYDNAGSKFPYALVPMTVNCYGQHAIVRRGGMARFADIE-NEDVDPVGPSPQRCFELGRAMARSFRDRDLRVAFVASSSWSHAFLNDKSWHIVPDTPADEKLYEAFQAEDWAAFTAPTVEHIVGAGQHEMLNWFCLAGACAESGLE-LNWSDLVVT-DLFNSNKCFALFS--------------------
WP_005141181.1 --------------------------------------------MAQFLGLGLTHYPLLAGTDEHMASLLRWTL-TDPDIPPERKDPAGWPAAMRDEWGDDQGVTAAAHHRKVLVDNLARCRRALDDFRPDVVVVWGDDQYENFREEVVPPFCVLAYGDVEAEPFELMTE----RGSP-NAWGLPDDTTITLHGAPAIARRLTNGLLQRDFDMAYSYERRKDSAFPHAIVNTQLFLDYPSAGAEFPYPVIAITVNCYGPHVIARRGGLVRFADIV-GEQTDPVGPSPARCFALGRAVAQVFADTDLRVALVASSSWSHAFLVDKNWHICPDTEADLRLYESLRNGDYDTWRTTTTDALLESGQQELLNWFCMTGAVAELGLE-LAWSELVLT-DVFNSNKCFAVFQEGKQG---------------
WP_003890307.1 --------------------------------------------MAHFLGLGITHYPLLAGTDEHMASLLRWTL-QDPDIPAAAKDPANWPESMRAEWGDDAGVAAAAHHRKQLVEALARCREALDEFGPDVVVVWGDDQYENFREEVIPPFCVLAYGDVEVDPFEVMRD----RGSP-NAWGLADDTRITLHGVPEQARRLADRLIDLGFDIAYSYQHRLNAPFPHAITNTQLFLDYPHAGRNFPYPLIPITVNCYGQHAIARRGGLARFAEIA-QEQPDPVGPSPKRCFELGKAVAQAFSDTDLRVALIASSSWSHAFLTDKTWHIVPDTEADLRLYELFKAGDWERWNQTTTADIVDSGQHEMLNWFCLTGAVAEAGLR-LEWSDLILT-DVFNSNKCFAVFKEEIPQ---------------
ABC33900.1 --------------------------------------------MGDFLALGMTHYPLLAGTDEHMAGLLRWTL-TDPDIPGEEKDPAHWPDRMRREWSDDGGTAAAAAHRAELVANLARVREAVDEFAPDVVVVWGDDQYENFREEVVPPFCVLAYGDLEVPAFEVMNE----RGSP-NFWGKPDDFQIVMHGDASGARQLTDGLIERGFDMAYSYKKRAGAHFPHAILNTQLFLDYANAGAEMSYPFIPMTVNCYGQHAIARKGGLARFAEIE-SEVLDPSGPTPARCFQVGRAVAQHFRDHDLRVAFVASSSWSHAFLADKLWHLRPDTEADLRIYKALLEDDFALMREYTSTEVVDAGQHEILNWFCMLGAVEELGLR-REWSDLVVT-DVFNSNKAFAVYS--------------------
YP_002781834.1 --------------------------------------------MGDFLALGMTHYPLLAGNDQHMAGLLRWTL-TDPDIPAEEKDPAHWPDLMRREWSDDGGTAAAAAHRAELVTNLTRVREAVDEFAPDVVVVWGDDQYENFREEVVPPFCVLAYGDLEVPAFEVMNE----RGSS-NFWGKRDDFEIVMHGDVSGARQLTDGLIERGFDMAYSYKKRAGAHFPHAILNTQLFLDYENAGAEMSYPFIPMTVNCYGQHAIARKGGLARFADIE-SEVLDPAGPTPARCFQVGRAVAQHFRDRDLRVAFVASSSWSHAFLADKLWHMRPDTEADMRIYKALLEDDFALMRNYTSAEVVDAGQHEILNWFCMLGAVEELGLR-REWSDLVVT-DVFNSNKAFALFQ--------------------
WP_009475493.1 --------------------------------------------MGDFLALGMTHYPLLAGTDEHMAGLLRWTL-TDPDIPADEKDPAHWPDRMRREWSDDGGTAAATAHRAELVSNLTRVREAIDEFAPDVVVVWGDDQYENFREEVVPPFCVLAYGDLEVPAFEVMNE----RGSP-NYWGKPDDFEIVMHGDVSGARQLTDGLIERGFDMAYSYKKRAGAHFPHAILNTQLFLDYENAGAEMAYPFIPITVNCYGQHAIARKGGLARFADIE-SEVLDPAGPTPARCFQVGRAVAQHFRDRDLRVAFVASSSWSHAFLADKLWHMRPDTEADMRIYKALLEDDFALMRNYTSAEVVDAGQHEILNWFCMLGAVEELRLR-REWSDLVVT-DVFNSNKAFAVYA--------------------
GAF45056.1 --------------------------------------------MGDFLALGMTHYPLLAGTDEHMAGLLRWTL-TDPDIPAEEKDPAHWPDRMRREWSDDGGTAAATAHRAELVSNLTRVREAVDEFAPDVVVVWGDDQYENFREEVVPPFCVLAYGDLEVPAFEVMNE----RGSP-NYWGKPDDFEIVMHGDVSGARQLTDGLIERGFDMAYSYKKRAGAHFPHAILNTQLFLDYENAGAEMAYPFIPITVNCYGQHAIARKGGLARFADIE-SEVLDPAGPTPARCFQVGRAVAQHFRDRDLRVAFVASSSWSHAFLADKLWHMRPDTEADMRIYKALLEDDFALMRNYTSAEVVDAGQHEILNWFCMLGAVEELGLR-REWSDLVVT-DVFNSNKAFAVYA--------------------
YP_004583377.1 --------------------------------------------MAEFLGLGLTHYPLLAGTDEHMAGLLRWTL-QDPDIPEAEKDPASWPELMRREWADDQGVAAAAEHRRELRAGLARCRAALDAFQPDLLVVWGDDQYENFREEVIPPFCVLAYDDTKVHPFALMNE----RGSP-NAWGRPDDMTFTLRSDAAAARALTDDLLQDGFDVAYSYRKRVGAHFPHAIVNTQLFLDYDHAGTEFPYRLLPITVNCYGQHAIARRGALARFAEIR-DEQLDPVGPSPARCFDLGRAVARALSHGNKRIALVASSSWSHAFLTDASWHLRPDTAADLRLYEAFVRGDYATWTSVTGAQIVRAGQHEMLNWFCLAGAMDELGMP-LSWSTFVVT-DVFNSNKCFAIFEGEVGL---------------
WP_010593413.1 --------------------------------------------MAEFLGLGITHYPLLAGTDEHMAGLLRWTL-TDPDIPEDLKDPANWPARMRREWDADGGTAAAAAHRAELVEHLARCRAALDEFEPDLVVVWGDDQYENFREEVVPPFCVLAYDDLEVPAFEVMNE----RGSP-NAWGLPDDFTITLHGDPHAARNLANALIEDGFDMAYSYRKRAEAHFPHAILNTQIFLDYENAGSKLPYPIVPITVNCYGQHAIARKGGLARFADIA-DEQLDPVGPTPNRCFDLGAAVARAFAATDKRVALVASSSWSHAFLTDKLWHLRPDTPVDERLYDAFVHGDVDTWRAVSGAEIVESGQHEMLNWYCLLGAMHELGLP-LTWSTLVTT-DVFNSNKCFAVFSGKPDDAYAGGAGGRAGQEPR
WP_022913656.1 --------------------------------------------MGEVLGVGMTHFPPLAAQDERMTSAFSRML-NHPSTPEEAKTAAALPAELVAELADDNGLAAAAVHRARLRENLSRVRDRIDEFNPDLVVIWGDDQYENFKESIIPPFCVLAYDEFVHKPWQNFHL-----GE--NAWGEDVDTEIKIAGNNKAGRYLTTGLIEAGFDMAYSYRPNEYPGLSHAFTNTVLYLDYDRKG--FPYPILPISVNCYGRLVVSAKGLFVDPGNPPSGDQLDPPSPSPQRCFDLGAATARVLQDSPWKVALVASASWSHGFLAACNRYLYPDVATDRRLFDALKNGDDEVWRSYPLDAIEKSGQQEMLNWFCLLGAMAELGKT-LEWAELVET-HIFNSNKAFVLF---------------------
ETW97825.1 --------------------------------------------MGEMMGMGSTHWPAMIRPDDAGTWPFLRTLAHDPRVPEALQDPRNWPEGVRQEYGDDKGASAHREHRARLVNGFCKLKDEIDQFNPDFILMFGDDQYENFTEDIIPPFCVLAYDELTSYPFK---------GRPGNVWGEPEDHPITMRAKPDVARWLARRFLEEGVDMSYAYKPLHWEGLGHAFVNIQMYLDYDRKG--FDYPVIPMQVNSYGSKIIRNKRAI-----NGAGQEPDPPSPSPKRCFEVGQITARILKESPYRTVMYASGGWSHGFLVEKNHCLWPDIEADRLRCQELQEGRESSWKDLTVAEIEDAGQQELMSWICVAGAMHELGQK-GEVVEYIETAGVFNSGKCLAVWRP-------------------
ETX01268.1 --------------------------------------------MGEILGIGLTHYPPFMAPDEDRLIPLRRTLARDERVPADMKDPANWPEPMRTEFGTDEGYTAAVQHRERLVPGFRKLRAEIDAFNPDLVLIWGDDQYENFKEDIIPPFCVLAYEEMECRPFTLPGG-----GYRRNAWQEPADKIFPYRGHAEAARYLVSELIHDGCDMAYAYRPLHEPGLAHAFLNTLLFLDYDRQG--FNYPILPFAVNCYGNKVISNRGGVLPHKVNGKYLPNDPPGPSPKRCMEIGAATVRALQDSPWRVVLMASSSWSHAFLTAKHHWMWPDLDADRKLFEALRDGNYDTWRQVTTAEIEAAGQQELLNWMCLAGAMEELNYQ-AEIVDYVET-YVLNSNKCLAVFRP-------------------
ETX06511.1 --------------------------------------------MGEILGIGLTHYPPFMAPDEDRMIPLRRTLARDERVPAEMKDPANWPEPMRTEFGTDEGYTAAVQHRERLVPGFRKLRAEIDAFNPDLVLIWGDDQYENFKEDIIPPFCVLAYDEMECRPFTLPGG-----GYRRNAWQEPADKIFPYRGHAEAARYLVAELIDNGCDMAYAYRPLHEPGLAHAFLNTLLFLDYDRKG--FNYPILPFAVNCYGSKVISNRGGVLPHKVNGKYLPNDPPGPSPKRCMEIGAATVRALQQSPWRVVLMASSSWSHAFLTSKHHWMWPDLDADRKLFEALREGNYDTWRQVTTAEIEAAGQQELLNWMCLAGAMEELNYQ-AEIVDYVET-YVLNSNKCLAVFRP-------------------
ETW94488.1 --------------------------------------------MGAILGVGATHYPPGLVPDEYKPWPLARML-QGDRIPAHMKDPANWPEPMRLEWGDDEGITAHQTHRAQVFDAFRRIRQEIDAFKPDVILIWGDDQYENFREDIIPPFCVLAYDNFHFQPFQRLGD------RP-NIWGEPRDQVFKVPGHREAGRYVASGLIEAGIDMAYAYQPLHGDGLGHAFANTLLFLDLDREG--LHYPVLPIAVNCYGRNVIRMRGGAGVHVD-----EPDPPSPSPRRCFEVGQATARVIKESPWRVVLMASSSWSHAFLTEKNFWAYPDLEADRALLEHLKRGNYHKWKDIKLDDIEQSGQQEVLNWFCLVGAMSELGLR-MELLAWAET-WTFNAPKCMALFQ--------------------
YP_004334299.1 --------------------------------------------MAEILGLGVTHYPPLSGTDDNLTRVFRGAL-ADPRLPAELRDPASWPERARREWADDEGVAAGKAHRAALLEGFRRTRAALDEFRPDVVLIWGDDQYENFREDLVPPYAVLAYEDKVVHPWRHADESSNMKGKP-NVWGEGEDTARTIRGHRPFARHLVEGLMNCGVDVPYAYEPLHHPGFAHAFLNTVLYLDYDRQG--FDYPVVAFPLNCYGRKVISYQGNISPLGV---ERELDPPSPSPSRIMDVGAAVARICADSPYRVALVASSSWSHSFLVDSTFRLFPDSAADERMYDALVTGDHSVWEHTTLEDAEKAGQQELLNWWALVGAMRELGVA-PSWTTFAAS-NIFVSNKVFAIYDGAAR----------------
WP_020419096.1 --------------------------------------------MGEILGIGVTHYPPLSGVDEDMAWLLRKNL-QDPLVPEHAKDPASWPERMRQEWGSDEGRAAATRHRERLVSALDHCRSEIDAFEPDVVLIWGDDQYENFREDIIPPYAVLAYPDLTIKPWATMAHSSGMDDKP-NVWNEGPDTVLEVKGAPDIARGLAKDLLEQGIDVSYAYRPLHQEGFAHAFLNTLLYLDYHRRG--FPYPVIAFPLNCYGSLVVANKGFAVSLGETP--AQLDPPSPPPWRFMEVGRAVARAFAATDLRVVLVASSSWSHAFNTDKTWRLQPDVAADRVLYDAMTKGDYDVWRTRTTTEIEDSGQQELLNWYTLAGAMEELGRPKPDWSVFEES-YVFNSSKVFAVYRP-------------------
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S. Dole_0299 family

Table 1-defined conserved VRs features marked above secondary structure predictions

aSG TPxG
FINAL ----------------------------------------------HHHHHHHHHHHHH------------------EEEEEE--------HHHHHHHHHHH------------EEEEEE---------EEE-------------HHHHHHHHHH-----HH----------------HHHHHHHHHHHH----EEEEEEE---HHHHHHHHHHHHHHHH-----EEEEEE------------------HHHHHHHHHHHHHHHHHHHHH--HHHHHHHHH---------HHHHHHHHHH----HH-----EEEEE------------------------------------------EEEEEEEE-
ALIGN -----------------------------------------------HHHHHHHHHHHH--------------------E--------H--HHHHHHHHHHH-------------EEEEE------------------------HHHHHHHHHHH-----HHH----------------EEHHH---HE------EEEEE-----HHHHHHHHHHHHHHHH----EEEEE--------------------EEHEEEH----HHHHHHHH----HHHHHHH-------HHHHHHHHHHHHH----HH------EEEEE----------------------------------------EEEEEE----
HMM --------------------------------------------H-HHHHHHHHHHHH------------------EEEEEEE---HHHHHHHHHHHHHHHH------------EEEEEEEEE------EEEE-----H-----HHHHHHHHHHH-----HHH---------------HHHEHHHHHHHH----EEEEEE----HHHHHHHHHHHHHHHHH----EEEEE--HHHH--------HHHHHHHHHHHHHHHHHHHHHHHHHHH-HHHHHHHHHHH------HHHHHHHHHHH----H------EEEEEEE----------------------------------------EEEEEEEE-
FREQ -----------------------------------------------HHHHHHHHHHHHH-----------------EEEEE----------HHHHHHHHH-------------EEEEE---------EEEE--------------HHHHHHHHH-----HH---HHH-------HH-HHHHH-HHHHHHH---EEEEEEE-----HHHHHHHHHHHHH------EEEEE------------EEE-------HHHHHHHHH---HHHEE----HHHHHHHHE---------HEHHHHHHH----H---HHHHHHHH------------------------------------------EEEEEE---
PSSM ----------------------------------------------HHHHHHHHHHHH--------------------EEEE---------HHHHHHHHHHH------------EEEEE----------EE--------------HHHHHHHHHH-----HH--------HHHHHH----E----HHHHH-----EEEEE-----HHHHHHHHHHHHHHH-----EEEEEE------------------HHHHHHHHHHHHHHHHHHHHH--HHHHHHHHH----EEE-HHHHHHHHHHH----H------EEEE------------------------------------------EEEEEE-EE-
YP_001528186.1 ------------------------------MDIRPATYAGSWYPDTAAECRRQIKAFLAEKTLTPPDR--------EPCGAIVPHAGWIYSGGIACRALALLK------GSQVPDTIVIYGHHLYPKSSPRILSEGSMATPLGMLAVDEALAAKL-----MDRFTFQAESVHHFAPDNTIELQLPFIRYLFGDVKIVPVGVPP-DAMAVEIGRFTVQAARDLGLSVKVVGSTDLTHYGAHFGLSHYGLGEAAHRQVRANEDRRIIDRMLTLDPHRVLDEALSSQNACCAGAVAAALAAGL----EMGTDTAMLTEYATSY----------------------------DK-SPG--DSFVGYAGILF-------
ETR72773.1 ------------------------------MNVRKPRFAGSWYPGTENECRQEIEKFTKFNVSVSSKR-------IKRVGGIVPHAGWQFSGQIACNVLYCLK------GLQDPDLIIVFGMHLPSNGPNIMMPEGAWETPLGLIRVHEDLAQML-----IKRFPFEIETPSKFFQDNTIELQMPLIKYFFPNAKVLAMGVPP-NATSIEIGKTVVKYAEQLNLSIKVLGSTDLTHYGPNFGMTTKGRGRDAVNWVRYENDRRIIELMLDLEPEKVIQEALNNHNACCGGAAAAAIVSAK----QLGATESESLVYATSY----------------------------DK-SPS--DSFVGYAGIIF-------
WP_020878175.1 ------------------------------MNIRKAAFAGSWYPETPEACEREIRAFLGEGTESDLTG-------RVFVGGIVPHAGWYFSGSIACRVIHALS------LSSPPDVIAVFGMHLHPGSPLYMMPEGAWETPFGALPVASDLAAAL-----SERFSFTIETPTRFTPDNTIELQLPFIKYFFRDVRVIAVGAPP-ADTTPAVAETLVSLARETGLSLKVVGSTDLTHYGMNYGFTPKGAGPAALQWVTGENDRRFIEAVLAMDPKGIIREGVGHHNACCSGAAASAVAAAK----ALGARRGEALAYATSH----------------------------DK-HPG--ESFVGYVGVVFE------
YP_002433253.1 ------------------------------MEIRRAQFMGSWYPASENECREKIEDFIADLPQVKPEV--------KRIGGIVPHAGWVYSGKIAAQVIAALK------KNNPPDVIAVFGMHLGPRHPNFIMASGAWETPFGPLAIAEDVAGQL-----AKGFRFEIESPDRHVQDNTIELQLPFIKYFFPDVRIVPIGVPP-VSRSLAIGEAFVDIARHFGYTAKVIGSTDLTHYGANYGFSPVGSGPKAIQWVKNENDKKLVERIEAMDPQGVIDQAMENSNACCGGAAAAAMAAAK----SLGAEKSQILAYSTSC----------------------------DV-VPN--ESFVGYVGAIF-------
YP_002604382.1 MAHLKGELKNLAVYLTKVYLTKVYLTKEGVVERKDAAFKGAWYPADGQACEREIVRFLNERTGTLTGD---------YVGGIVPHAGWVFSGSIACRVIASLAGTGSGGAHGKVDLVLLFGHHMHPLDAPLVMGRGAWETPFGDLVVHQGVAGAL-----AKAVGATTLGPDAFPDENTIELQLPFVKYFFPDAAIVPMGVPP-SAHAERIGILAVEAALKSGLSLRVIGSTDMTHYGPNYGFSPAGKGQAALDWVKNTNDSRAIKAMVEMDVDTILAQGLEHHNLCCPGAVVAAVDAAR----AMGASRGVALDYTTSH----------------------------ET-SPG--SSFVGYSGILFERVPSVR
WP_004074279.1 ------------------------------MGLKKMAFAGSWYPGSADQCRSALERFNDDLRAEADTK-----TLNNPVAGIVPHAGWIYSGKLACRVFAALA-----HGRRAVETIVLFGVHMHADSPSFVLDCTAVDTPLGAIEIDKAFTGRLVKQAAAANVDLKQLTPARFPEENTLELQYPFIKYFFPKARIVVCAVPP-SDAAQALGIIVVEVAQELDRSVAVVGSTDMTHYGPRFGFEPAGSGKAAFDWVAKENDAAAIKALTAMDEKQIIHQGLSRHNMCCAGAACAAVAAAK----KMGAVKGVCLDYASSF----------------------------DPLEPT--SDFVGYCGMIFGA-----
WP_020588179.1 ------------------------------MGVKKMAFAGSWYPGSADQCRSAIKRFSDDLSKREDTK-----FPDNPVAGIVPHAGWIYSGKLACRVFSALA-----HGSRGVDTIILFGVHMHAASPAFVLNCTAVDTPLGTIEIDRELTDALVRRAGTEGVNLEQSGPNRFPEENTLELQYPFIKYFFPKSRIVVCAVSP-SDAAQALGVATVEVAKDLGRSLAVVGSTDMTHYGPRFGFEPAGSGQAAFDWVSKENDAAAIKVLTAMDEKQIIHQGLTHHNMCCAGAACAAAAAAK----RMGAVKGVCLDYASSF----------------------------DPLQPA--DDFVGYCSMIFCA-----
WP_022667959.1 ------------------------------METKKMAFSGSWYPSSASECETSIEKFLTEGEGPLQGE---------FLAGIVPHAGWFYSGSIACRVIASLQ----PRDGEEVDTIVLFGAHMHEQSEPFVMAQGLIETPLGRIEVDEELAGSL-----AAGAGIQPLTPGRFPDENTLELQYPFIKHFFPRARILVCGVAP-SFLASVIGRTSVEEAQNLNRSIRVIGSTDMSHYGPDFGFTPAGIGQKAVDWVTQENDAGAVKAMKTMDEDKIISQGLARKNMCCPGAAAAAAAAAK----KMGAVKAVELDYATSF----------------------------EK-SRS--DSFVGYAGVVYSRPLI--
WP_006967149.1 ------------------------------MEKKRTTFAGTWYPDSADACQQAIQTFLKETLPPDKGR---------FVAGIVPHAGWVFSGSIACRTIAGLV---PPEKSSPVDTIVLFGAHMHRQSEPFIMTSGLIETPLGDIQVDGQLVDAL-----CDNISIRKRSPGRFVDENTLEVQYPFIKYFFPDARIVVCGVAP-SFFAPIIGTMAVDVAHALNKNIRVIGSTDMTHYGPNFGFEPAGLGRDAVQWVTTKNDAAAIDAMASMDEKAILSEGLAHHNMCCPGAAAATAAAAK----KMGAVRARVLAYETSF----------------------------DK-NPS--DSFVGYTGLLYGMD----
YP_004370648.1 -----------------------------MMKVRPRTLPIGWYPESGRECQNRLTAFIAGVKPLAAGA--------KIYGGVMPHAGWYFSGRLAAQVFYLAA------QSGQPQVVCIFGGHLGSGSPPLLVMEDAWETPLGEITLAKEMYQPL---------QEKITCAREYPGDNTIEIQLPMVKHFFPQAKLLALRAPH-SQQAVLLGQAVVAVANDLNLSLLAFGSSDLTHYGPNYGWAPKGYGEAAVKWVKEVNDKKYIDRTLKMDTAGVLDAAARDQSSCSAGATAAAISAST----AMGAAKGVLIDYYTSY----------------------------DI-MPN--DSFVGYAGIIFTG-----
YP_006450478.1 ------------------------------MSTRKRALPSGWYPESAEQCRREIEEFLTGFKAPAGSW----------KGGIAPHAGWYFSGKAAAKVMKTLA------ESAHPDRIVLFGGHLPSGSPIIYA-DDEWETPFGMQPLDSHLAKTA-------VSSGNAVFAGRNFADNTVEIQLPMIRMFFPHIPVIAVHSPA-TKQAAILAESIHNLLNEKGLSAIYIGSADLTHYGPNYGFSPKGTGASAVTWVREENDRSLIDKALTGDVQGVIDDAFQKHNTCSAGPIASVMASVG----FHGIHSGTLLDYYTSH----------------------------DI-MPG--TSFVGYSAIVF-------
YP_003874819.1 ------MSFFIIMYYGTKIEECERFFEEDPMKVRERMLPPGWYPDEKEEVLEEIAGWKRLERRLSTPA----------VACIVPHAGWYFSGELAFMGIRSLD--------PEAEVVAVVGGHLSERSPLLYMPEDGLSTPLGDLPVERPLVETL---------REHVPTEPDVYPDNTVEIQLPLVKYCFPHASVVGLRCPPLLEVAERTARVLYDYGKETGKKPVVIGSTDLTHYGPQYGFTPVGVGRQAEEWVRFSNDQAIIEAFTSLDTARALDLALTRSAACSCGGAAVAMEYAR----LCGREKGTLLAYMQSS----------------------------EK-HPS--RSFVGYAAVAF-------
YP_006045643.1 ------------------------------MKVRERMLPPGWYPDEKEEVLEEIAGWKRLERRLPTPA----------VACIVPHAGWYFSGELAFMGIRSLD--------PEAEVVAVVGGHLSERSPLLYMPEDGLSTPLGDLPVERPLVEAL---------REHVPTEPDVYPDNTVEIQLPLVKYCFPHASVVGLRCPPLLEVAERTARVLYDYGKETGKKLVVIGSTDLTHYGPQYGFTPVGVGRQAEEWVRFSNDQAIIEAFISLDTARALDLALTRSAACSCGGAAVAMEYAR----LCGREKGTLLAYMQSS----------------------------EK-HPS--RSFVGYAAVAF-------
YP_003803652.1 ---------------------------MKGKKVRKRGLPVGWYPDVEREVLKRITDWEATDTESHLDK---------AFASIIPHAGWTFSGALAWKGIRLLN--------EDAESVIVVGGHLFAGSGILMALEDAFDTPLGLIPADIGFRDLL-----LEELSGKVSVREDTETDNSVEIHLPLIKYHFPKAKLIWLRVGS-GDESLVLGECAARLAMDEGGATVMIGSTDLTHYGPDYHFMPAGTGGEAYRWV-EANDAEMIETMVRMEESEVLRRGKEDRSACSSGAAAAVIRFAR----MIGAMKSERLAYYNSY----------------------------KL-YRA--PSFVGYGSVAYGR-----
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T. CT1369 family

Table 1-defined conserved VRs features marked above secondary structure predictions

S
FINAL -----------------------HHHHHHHHHHHHHHH--------------------HHHHH---------HHHHHHHHHHH----------H---------EEEEEE----HHHHHHHHHHHHH-----EEEEEE---------------EEEE----------------HHHHHHHHH----EEEE---HHHHHHHHHHHHHHHHH-----EEEEEEEE---HHHHHHHHHHHHHHHHHHHHH--------EEEEEE--EEE----------EEE-------HHHHHHHHHHHHHHH---EEEHHHHHHHHHHHHHH--------EEE----HHHHHHHHHHHHHH-------H-----EEEEEEE----------------EEEEE--EEEEEEEEHHHH---
ALIGN -------------------------HHHHHHHHHHHHH-HHH-----------------------------HHHHHHHHHHHH--------------------EEEEE-----HHHHHHHHHHHHHHH---EEEEEEEE--HHHHHHH----EEEE-------------EE--HHHHHHHH-----EEE-----HHHHHHHHHHHHHHH----EEEEEEE------HHHHHHHHHHHHHHHHHHHH--------EEEEEE-------------------------HHHHHHHHHHHHHHHH---H-HHHHH---EE------------EE-------HHHHHHHHHHHH-------HHH------EEEE-------------------EE----EEEEEEE------
HMM -----------------------HHHHHHHHHHHHHHH-HHHH-----------------EEEEEEE-----HHHHHHHHHHH----------HH-------EEEEEEE--HHHHHHHHHHHHHHHH----EEEEEEEE-HHHHHHHH---EEEEEE------------E--HHHHHHHHH----EEEEE-HHHHHHHHHHHHHHHHHHH----EEEEEEE----HHHHHHHHHHHHHHHHHHHHHHHHH---EEEEEEE--EEEE---------EEEEE--HHHHHHHHHHHHHHHHHHH---EEHHHHHHHHHEEE-----EEE-EEE-----HHHHHHHHHHHHHH-------H------EEEEEEE--------EE------EEEE---HHHHHHHHHHHH--
FREQ ------------------------HHHHHHHHHHHHHH------H-------------HHHHH-----------HHHHHHHHH----------HHHH-------EEEE-------H--HHHHHHHH-----EEEEE----------------------------------H-HHHHHHHHH---HHHH-------HHHHHHH----H-------EEEEEEEE----HHHHHHHHHHHHHHHHHHHH---------EEEE--------------EEEEE----------HHHHHHHHHHH----EEE------HHHHHHHHH--H-----E-----HEEHHHHHHHHHHH------------HHHHHHHHH--------------HHHHHHHEEEEEEEEEHHE----
PSSM -------------------------HHEEEEEEEE-------------------------------------HHHHHHHHHH----------------------EEEEE----HHHHHHHHHHHHH------EEEE-----------------EE------E----------HHHHHHHHHH-----------------HHHHHHHHHHH----EEEEEE------HHHHHHHHHHHHHHHHHH----------EEEEEE------------------------HHHHHHHHHHHHHHHHHH-H-HHHHHHHHHHHHHH---------EEEEE--HHHHHHHHHHHHHH-------H------EEEEE-----------------EEEE----EEEEEEE-EE----
WP_020263845.1 ----------------------MRKFVKLLIAGMCILS-LTAQER-------------RSIRDDVGFCWNPISMHKLVDYLAS----------QEKETFKAAGLVAAISPHDDYLYAGRIYYPLFKILKAKEVVIFGVTHGTVRNEISGLENILILDEFECWPGFKEPISVSELREYVKDRLDQTVFMTNNRAHAIEHSIEALLPFLQYFNPGIKITPIMVTPMPFARMEEVSMKLSKVIADYINKKHLTAGKDIFFLISSDGNHYGKD----FNNSPFGEGEKARETALKLDQDLIRTYLTGIMDSGKIKGLTKKLWGETYLDYRNTYWCGKYSIPFGLLTVEKIMAL-------TLKKKINGMLFRFSDTYNEGVLPLKKTGMGTTAPFSLRHWVSFFSIGYYVE----
YP_006527162.1 ---------------------MRRVLKRILIILLMSLS-FAEFNAQDK----------RDVRDKIGFCWNAGEMDRFVDWLNKN---------SDDNVDFKGRLIAAVSVHDDYLYAGKVYHPLFKLIDAKEVIILGVTHSTVRKELGSFRNKLILENHKAWTGIYNDVIISPLREIIKKRLPRDYYTVNNRAHQIEHSIEAVIPFLQFYNKEIKITPLMVPGMNRDTMELISGELSEIIAGYIKENKLVLGRDIFILISNDANHYGVD----FDNYPYGLDESAHNAAINNDLRIINDYLVGVIGREKIIGLYGELIEGGN-KTTPPLWCGRYPLLFGLTTVENIVDK-------LQLGNLHGALIKYSDTYTEKLLPFEGSSMGATAPYSLDHWVGFFTLGFYIDGGGK
YP_005845184.1 ---------------------------------MFYIS-LSAQSI-------------REIRDSVGFCWSSNEMDSFISWLEKNQ--------ISDNSFESENLFVAISPHDDYLYAGRIYYQVYKIIKAKEIIIFGVTHGTVRKAINDPQNILILDEFDFWKGPYGNVKVSDLRNEIKSKLDTGFYEVNNLAHSLEHSIEALIPFLQHYNREIKITPVMVTRMPFDRMDSIAVKLSEVILNYANEKNLKPGKDLFILISNDANHYGED----FNNYPYGLDESAHKAATYEDKRIAHK-FNGEISTEKISDISNELWTETEAKEIYPLWCGRYPIVLGLLTSTHLAK--------KLGKDISGKLFCYSDTFTEKVLSFKETKMGMTAPFSLRHWVGFLSAGFYLR----
WP_004570330.1 -------------------------MKKTVLLITILLA-VSCTKKNTNAKEFL-----RPVHDTIGFAQYDWQLDTIYNRL------------HLKDTPNSKTWKTVISPHDDYKYAGKLYHTSLTGINAKTVILIGVAH---KARNYKLQDKIIFGSFTHWKTPYGKLKVSDLNTKIQEKLSKESFVVHDGMQTLEHSLEAIVPFLQKKTAMLKLYPF------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WP_010229080.1 --------------------MKNFKFQYILIFIFGMLSSLSFGQEKNVANSSDSNIKLRHLEDTIGFPQYKWQMDSILSRIE-----------PEDKLSTLEINKATICPHDDYAYAAGLYKKTLSSIKANTIVLVGVAH---RARNFNLKDKIILGSYDQWETAYGTIKISPLRDRLLSIIPDSIYMVHDEMMQLEHSLEAITPFLQQKNNNVEILPMLVPYNSFENMDAFSEVISIALSDLMKEKNMKYGKGLAIVISSDAIHYGNEGWGSSNLAPFGVDSLGTAQAYNKDLKIIESFLTNEISEEGVKNFNKITVKEENYMEYNWTWCGRYSIPFGILMSNKLNLL-------LYNEPLKGTLVDYRSSIHNPHIQVNDLGMGTTAPANSKHWVGYAGIRYH------
YP_862563.1 ---------------------MKLKLSFLLILFLSNLS-LKAQNSTEPEI--------RQFHDSIGFAKHQWQMDSIVARIA-----------DADKIQNQEIYKAVINPHDDYKYAAGLYAKTLSGIKANTVVLIGVAH---RARNFDLQDRLIFGSFNSWEAPYGEVKISALRNELLQNLQEESFVVHDSMMQLEHSLEAIVPFLQYQNKDVEIIPLLVPYMKFEDMQSFSKELSEKLSQIMEEKNLEYGKDLAVVISNDAIHYGSEDWGGSDLAPFGTDKEGNEKAHQKDLKIIDETLKGEIDNTKIKAFNNYTVKAENYKEYKWTWCGRYSVPFGLLFANDLSKI-------TGHGNLNGKMLDYRSSLKNEHIKVEDLGMGTTAPSKATHWVAYLGMAYK------
YP_004432176.1 -------------------------MRFILLICICSIG-IISCNNTPDAKTVTLKNYIRHQEDTIGFAQYSWQMDSIISRID-----------DADKLPNSETYKAVICPHDDYGYAGGLYYKTLSGIKAKTIILVGVAH---RARNFDLQDRIIFGSYDSWQSPDGLIPVSNLRDKLLTKLNKETYVVHDSMMQLEHSLEAITPFLKRKNPALEIIPMLVPYNTFQNMKSFSDDIGSGIAALMKKENLIYGKDIAVVISNDAIHYGSEGWGGGNLAPFGTDNTGTAQARQKDLDIVNETLQGELTIKRVKKFNDITIMEDDYKAYKWTWCGRYSTPFGLLLANRIEKLTATPSEDEQFSNLTGTFIDWRSSIHNPHIKVDDLHMGHTAQADSTHWVAYVGMSYQ------
WP_020258990.1 --------------------------MFILLCGLSTFA-QTPRDELLKRVAIPSQKDLRGLVDLVGFSHTRDQTNSVVSILEKVERKKILENQRKYNFDSNTSFIAGICPHDDYFYAGRGYIQLMKYINAPKVILFGTCH---WAKTYGLKDKFIFDSFKNWRGPYGNISVSPVREEIKKGLDEEDYLVDDEVQTVEHSLEALLPFLQHFNRSVEIVPILVPYMNWEKMDELASRLASVLAEIIKKNNWKLGKDIAFLISTDCVHYGDYGWSYYNYCPFGTDADGYKKGVKQDMALIKNFLCGEIETSRIRDFFWKCVDPNDPYQYKITWCGRFSVPMGLNFLFHLGRK-------LQHKPFHGVFLRYGTSLSFPAPPLEKLNLGTTYYSNLHHWVGFTSIGYLMDEDK-
WP_022810474.1 -------------------------------------------------------------------------------------------------------------------------MTLLKN----------------------------------WRGPYGNISVSPVREEIKKGLDEEDYLVDDEVQTVEHSLEALLPFLQHFNRSVEIVPILVPYMNWEKMDELASRLVSVLAEIIKKNNWKLGKDIAFLISTDCVHYGDYGWSYYNYCPFGTDADGYKKGVKQDMALIKNFLCGEIETSRIRDFFWKCVDPNDPYQYKITWCGRFSVPMGLNFLFHLGRK-------LQHKPFNGVFLRYGTSLSFPAPPLEKLNLGTTYYSNLHHWVGFTSIGYLIDEDK-
YP_001998404.1 ----------------------MRYIARTVISMCLFFA-LILSNSVLLARSDPEFST-RALADTVGFAHKARQMDSVMVRIDRLYHDDL----ARTQQPVGTVWRAAICPHDDYTYASWLYPAVLRNIKAKTVIIFGVAH---KAWRYNLENWLVFDSFSSWRGPYGPVTVSPLREEIIKQLPADMAIVHDPMQSEEYSVEAMIPFLQYQKRDVEVISILVPYMDFERMQTISKHLAKALFIVMSQKNLRWGEDVAILISSDAVHYGDEDWGGYNYAYYGTGSKANALAEAYDREIISTCFDSELTEKKVARFYAYTTKPDNFKEYKWSWCGNYAISVALLTSRDLQKL-------EKSAPLKGVPIAYATSISQPHLKVDDLGMGETAIAMQRHWVGYPAIGFK------
NP_662256.1 --------------------MIKRTEMRTVISICLFFG-MILASSSLFARTDAEPST-RALADTVGFAHRAWQMDSVMARIRALNHDDL----VRTQQPAGTAWRAAICPHDDYTYAGWLYPAVLQNIKAKTVIIFGVAH---TAWRYHLENQLIFDSFSSWRGPYGNVKVSPLRDEILERLPRGMAIVHDPMQSEEYSVEALIPFLQYQNRNVEIISILVPFMDFERMQIVSQHFAKALFAVMKKNNLRWGKDVALLISSDAVHYGDEDWDGRNFAYYGTGGKANALAEAHDREIISHSFESELTEKNIARFYASTTDPNDFKKSRWSWCGRFAIPVGLLTALDLQKL-------EKSAPLSGVPIAYATSISQPHLQVDDLGMGETAIATQRHWVGYPAIGFK------
WP_022838302.1 MRLLPYLKIISKSCSALLSQIDRRQVLLLRMLLLFFFG-LTFGASQGPSQILRS----RPLADTVGFATQAWQLDSLLARIWYQSEARKPPV-YAERYDATQAWKVVISPHDDYAYVGALYPQLFQSLRAKVVIIFGVAH---RARLFNLENQLVFDSFPSWHGVYQPIKPHPLREYLMQQLPQELWQLNDSLQTVEHSVEALLPFVQHFNRQVSFVSVLVPAMPFERMQVIAQACATAIATYARQHNWQWGQDFALVISNDAVHYGDEDWGGKNYAPYGCTPQGYQNALTHEKEIIERCL--------------------------------------------------------------------------------------------------------------
WP_006929715.1 ------------------MKVNKRMFLFALLFILPFVW-QCTKEDASMARKSVV----RAPVDTVGFARYAWQMDSLMKRIHRLQNKQLLNAIIQGKITPQSEFKVAVCPHDDYGYVGYLYPAVMEGIKAKTVIIFGVAH---KARLLNLEDQIIFDTYPAWHGIYGPIKVSDIREEIIRALPEGVYQINDSMQTIEHSVEALLPFLQYYRRDREFVSILVPYMSFERMQKIAKPLARAIAKVMKSRNWQWGKDLALLISTDAVHYGDKDWGGKNFAYYGTDSAGYQKAVQHEMEIINSCLNGPLQEEKIRRFMEFTVQPDDFRKYKWTWCGRYSVPMGLETAYWLAH--------EFKQDLQGRLIGYATSIDHTPLPVEDLRMGFTAPAHVRHWVGYAALGWE------
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