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AB
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TI
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TI
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TI
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I
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AB
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M
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TI
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TI
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TI
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M

B0623 SU
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M
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TI
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M
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TI
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AB
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AB
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M
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AB
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M
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AB
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M
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M
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TI

G
ranulicatella sp001058355 U

M
B5615B R

U
TI

G
ranulicatella sp001058355 U

M
B5615A R

U
TI

Staphylococcus epiderm
idis UM

B0894 CO
NTRO

L

Staphylococcus epiderm
idis UM

B7933 UTI

Staphylococcus epiderm
idis UM

B0025 CO
NTRO

L

Staphylococcus epiderm
idis UM

B3156B RUTI

Staphylococcus epiderm
idis UM

B3164B RUTI

Staphylococcus epiderm
idis UM

B7765 RUTI

Staphylococcus epiderm
idis UM

B7781 RUTI

Staphylococcus epiderm
idis UM

B8493 O
AB

Staphylococcus epiderm
idis UM

B3157 RUTI

Staphylococcus epiderm
idis UM

B1201 UTI

Staphylococcus epiderm
idis UM

B0593 SUI

Staphylococcus epiderm
idis UM

B0626 SUI

Staphylococcus epiderm
idis UM

B1188 UTI

Staphylococcus epiderm
idis UM

B0039 CO
NTRO

L

Staphylococcus epiderm
idis UM

B6899 CO
NTRO

L

Staphylococcus epiderm
idis UM

B1308B UTI

Staphylococcus epiderm
idis UM

B0723B CO
NTRO

L

Staphylococcus epiderm
idis UM

B0723A CO
NTRO

L

Staphylococcus epiderm
idis UM

B0053 CO
NTRO

L

Staphylococcus epiderm
idis UM

B8077 RUTI

Staphylococcus epiderm
idis UM

B6731 CO
NTRO

L

Staphylococcus epiderm
idis UM

B0988B CO
NTRO

L

Staphylococcus epiderm
idis UM

B0988A CO
NTRO

L

Staphylococcus epiderm
idis UM

B1227 UTI

Staphylococcus epiderm
idis UM

B3102-SG
298 RUTI

Staphylococcus capitis UM
B1017 UTI

Staphylococcus capitis UM
B6688 RUTI

Staphylococcus caprae UM
B9967 UTI

Staphylococcus caprae UM
B1181 UTI

Staphylococcus warneri UM
B0017B CONTROL

Staphylococcus warneri UM
B7767-LI436BR RUTI

Staphylococcus warneri UM
B0046 CONTROL

Staphylococcus warneri UM
B0017A CONTROL

Staphylococcus warneri UM
B0053 CONTROL

Staphylococcus warneri UM
B0026 CONTROL

Staphylococcus warneri UM
B0030B CONTROL

Staphylococcus warneri UM
B0328 OAB

Staphylococcus lugdunensis UM
B10323 UTI

Staphylococcus lugdunensis UM
B9348 UTI

Staphylococcus lugdunensis UM
B1187A UTI

Staphylococcus lugdunensis UM
B1187B UTI

Staphylococcus lugdunensis UM
B7933 UTI

Staphylococcus lugdunensis UM
B0011 CONTROL

Staphylococcus lugdunensis UM
B1112B UTI

Staphylococcus lugdunensis UM
B1283 UTI

Staphylococcus hom
inis UM

B1296A UTI

Staphylococcus hominis UMB1296C UTI

Staphylococcus hominis UMB1024 UTI

Staphylococcus hominis UMB0722B CONTROL

Staphylococcus hominis UMB1176 UTI

Staphylococcus haemolyticus UMB1179 UTI

Staphylococcus haemolyticus UMB8702 RUTI

Staphylococcus aureus UMB1046C UTI

Staphylococcus aureus UMB1070 UTI

Staphylococcus aureus UMB9289 UTI

Staphylococcus aureus UMB0930 UTI

Staphylococcus aureus UMB0036A CONTROL

Staphylococcus aureus UMB0984 CONTROL

Staphylococcus aureus UMB3159 RUTI

Staphylococcus aureus UMB0046 CONTROL

Staphylococcus aureus UMB8702 RUTI

Staphylococcus pettenkoferi UMB5813 CONTROL

Staphylococcus pettenkoferi UMB0889A CONTROL

Staphylococcus pettenkoferi UMB0048 CONTROL

Staphylococcus urealyticus UMB10092B Bladder cancer

Staphylococcus simulans UMB6735-LG378 RUTI

Staphylococcus simulans UMB0800 CONTROL

Staphylococcus simulans UMB1112B UTI

Staphylococcus condimenti UMB3102-SG298 RUTI

Nosocomiicoccus ampullae A UMB6521 CONTROL

Gemella morbillorum UMB750B OAB

Gemella morbillorum UMB750A OAB

Gemella sanguinis UMB0186 OAB

Bacillus subtilis UMB7766-LJ435 RUTI

Bacillus subtilis UMB4856B CONTROL

Bacillus licheniformis UMB5838 CONTROL

Metabacillus sp002871465 UMB0899 OAB

Bacillus P sp002858905 UMB0893 CONTROL

Priestia megaterium UMB0500 OAB

Cytobacillus oceanisediminis B UMB4692 CONTROL

Bacillus AB infantis UMB0728 CONTROL

Peribacillus frigoritolerans UMB7856-SM462 RUTI

Niallia taxi UMB4589-SAG329G RUTI

Paenibacillus B sp UMB7765-SE434 RUTI

Paenibacillus sp000499205 UMB7784-LJ446 RUTI

Peptoniphilus A harei A UMB0065B OAB

Peptoniphilus A harei A UMB0065A OAB

Peptoniphilus A harei A UMB9796A CONTROL

Peptoniphilus A harei A UMB9796B CONTROL

Peptoniphilus A harei A UMB10161 CONTROL

Peptoniphilus A harei A UMB10226B Bladder cancer

Peptoniphilus A harei A UMB10226A Bladder cancer

Peptoniphilus A harei A UMB12087A CONTROL

Peptoniphilus A lacrimalis UMB12383B With symptoms

Peptoniphilus A lacrimalis UMB12383A With symptoms

Peptoniphilus A lacrimalis UMB10230B Bladder cancer

Peptoniphilus B duerdenii UMB10230B Bladder cancer

Anaerococcus hydrogenalis UMB0204B OAB

Anaerococcus hydrogenalis UMB0204A OAB

Anaerococcus hydrogenalis UMB0204C OAB

Anaerococcus hydrogenalis UMB0204 OAB

Anaerococcus octavius UMB0119 OAB

Finegoldia magna UMB0115 OAB

Clostridium P perfringens UMB9555A CONTROL

Clostridium P perfringens UMB9555B CONTROL

Peptostreptococcus anaerobius UMB10161 Bladder cancer

Fusobacterium animalis UMB0249 OAB

Dialister micraerophilus UMB10230A Bladder cancer

Dialister micraerophilus UMB10230B Bladder cancer

Dialister micraerophilus UMB12087A CONTROL

Veillonella nakazawae UMB10444 Bladder cancer

Veillonella parvula A UMB0371 OAB

Veillonella atypica UMB10101 Bladder cancer

Pauljensenia turicensis UMB8039B UTI

Pauljensenia turicensis UMB8041B UTI

Pauljensenia turicensis UMB8039A UTI

Pauljensenia turicensis UMB8041A UTI

Pauljensenia turicensis UMB0895 CONTROL

Pauljensenia turicensis UMB1177 UTI

Pauljensenia turicensis UMB1218B UTI

Pauljensenia turicensis UMB8040A UTI

Pauljensenia turicensis UMB6358 CONTROL

Pauljensenia turicensis UMB9872 UTI

Pauljensenia turicensis UMB1235 UTI

Pauljensenia turicensis UMB0250 OAB

Pauljensenia odontolytica B UMB0018B CONTROL

Pauljensenia odontolytica B UMB0018 CONTROL

Pauljensenia sp000411415 UMB3104 RUTI

Pauljensenia radingae A UMB10120 UTI

Gleimia europaea A UMB10119B UTI

Gleimia europaea A UMB10119A UTI

Gleimia europaea A UMB0652 OAB

Gleimia europaea A UMB3107 RUTI

Gleimia hominis UMB0859 OAB

Winkia sp002849225 UMB750B OAB

Winkia sp002849225 UMB750A OAB

Winkia sp002849225 UMB10116 RUTI

Winkia sp002849225 UMB3105 RUTI

Winkia sp002849225 UMB1096A CONTROL

Winkia sp002849225 UMB1185 UTI

Winkia sp002849225 UMB6473-AN360BR RUTI

Winkia sp002849225 UMB3164B RUTI

Winkia sp002849225 UMB0138 OAB

Winkia sp002849225 UMB0045B CONTROL

Winkia sp002849225 UMB0889B CONTROL

Winkia sp002849225 UMB1295A UTI

Winkia sp002849225 UMB3164A RUTI

Winkia sp002849225 UMB3158 RUTI

Winkia sp002849225 UMB1295B UTI

Winkia neuii UMB9073 UTI

Winkia neuii UMB0402 OAB

Varibaculum cambriense B UMB0796 OAB

Varibaculum cambriense UMB10230B Bladder cancer

Varibaculum cambriense UMB0744 SUI

Actinomyces urogenitalis UMB0319 OAB

Actinomyces urogenitalis UMB10319 UTI

Actinomyces urogenitalis UMB6473-AN360BR RUTI

Actinomyces naeslundii UMB0181 OAB

Actinomyces oris UMB0183 OAB

Actinomyces graevenitzii UMB0286 OAB

Actinotignum timonense UMB9078 UTI

Actinotignum timonense UMB8968 UTI

Actinotignum timonense UMB8705 UTI

Actinotignum timonense UMB9819B RUTI

Actinotignum timonense UMB9819A RUTI

Actinotignum timonense UMB0063 OAB

Actinotignum timonense UMB9350 UTI

Actinotignum timonense UMB0086 OAB

Actinotignum timonense UMB7855 UTI

Actinotignum timonense UMB7836 UTI

Actinotignum timonense UMB12087A CONTROL

Actinotignum timonense UMB10119A UTI

Actinotignum timonense UMB9903 UTI

Actinotignum timonense UMB8037 UTI

Actinotignum timonense UMB8043 UTI

Actinotignum schaalii UMB0929 CONTROL

Actinotignum sanguinis UMB8039A UTI

Actinotignum sanguinis UMB8041A UTI

Actinotignum sanguinis UMB8039B UTI

Actinotignum sanguinis UMB9819B RUTI

Actinotignum sanguinis UMB3164A RUTI

Actinotignum sanguinis UMB3161A RUTI

Actinotignum sanguinis UMB3161-CI310P RUTI

Actinotignum sanguinis UMB1218A UTI

Actinotignum sanguinis UMB7835A UTI

Actinotignum urinale UMB0759 OAB

Actinobaculum massiliense UMB8039B UTI

Actinobaculum massiliense UMB10432 Bladder cancer

Trueperella bernardiae UMB0116 OAB

Trueperella bernardiae UMB1304A UTI

Bifidobacterium vaginale UMB6972 CONTROL

Bifidobacterium vaginale UMB1428 CONTROL

Bifidobacterium vaginale UMB0032A CONTROL

Bifidobacterium vaginale UMB0032B CONTROL

Bifidobacterium vaginale UMB0386 OAB

Bifidobacterium vaginale UMB0233 OAB

Bifidobacterium vaginale UMB1218B UTI

Bifidobacterium vaginale UMB1190B UTI

Bifidobacterium vaginale 18-4B Unknown

Bifidobacterium vaginale UMB0061 OAB

Bifidobacterium vaginale UMB10121 UTI

Bifidobacterium vaginale UMB0038B CONTROL

Bifidobacterium vaginale UMB0670 OAB

Bifidobacterium vaginale UMB0768 CONTROL

Bifidobacterium vaginale UMB0298 OAB

Bifidobacterium vaginale UMB9230 RUTI

Bifidobacterium vaginale 23-12A Unknown

Bifidobacterium vaginale UMB1019 UTI

Bifidobacterium vaginale 18-4A Unknown

Bifidobacterium vaginale UMB0388 OAB

Bifidobacterium vaginale UMB1190A UTI

Bifidobacterium vaginale UMB6789 CONTROL

Bifidobacterium piotii UMB6791B CONTROL
Bifidobacterium piotii UMB6791A CONTROL
Bifidobacterium piotii UMB0989 CONTROL
Bifidobacterium piotii UMB0663 OAB
Bifidobacterium piotii UMB6794B CONTROL
Bifidobacterium piotii UMB9259 UTI
Bifidobacterium piotii UMB0767B CONTROL
Bifidobacterium piotii UMB1230 UTI
Bifidobacterium vaginale B UMB1197 UTI
Bifidobacterium leopoldii UMB0264 OAB
Bifidobacterium leopoldii 26-12C UnknownBifidobacterium leopoldii UMB0170 OABBifidobacterium leopoldii UMB0411B OABBifidobacterium leopoldii 26-12B UnknownBifidobacterium leopoldii UMB0411A OABBifidobacterium leopoldii UMB9936 UTIBifidobacterium leopoldii UMB1642 CONTROLBifidobacterium leopoldii UMB6685 CONTROLBifidobacterium leopoldii UMB6791A CONTROLBifidobacterium leopoldii UMB6774 CONTROLBifidobacterium leopoldii UMB0682 OABBifidobacterium leopoldii 30-4B UnknownBifidobacterium leopoldii 30-4A UnknownBifidobacterium leopoldii UMB1428 CONTROL

Bifidobacterium breve UMB5641 RUTIBifidobacterium breve UMB1343A CONTROL
Bifidobacterium breve UMB6681 RUTI
Bifidobacterium breve UMB6370 CONTROL
Bifidobacterium breve UMB0002 CONTROL
Bifidobacterium breve UMB1218B UTI
Bifidobacterium breve UMB0089 OAB
Bifidobacterium bifidum UMB0776B CONTROL

Bifidobacterium scardovii UMB9902 UTI
Bifidobacterium dentium UMB0016 CONTROL
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Fig. S1: Phylogenomic tree of 1134 bladder isolated genomes.  
71 core universal bacterial genes were used to reconstruct the phylogenetic 
tree. Bacterial species are colored by GTDB-identified phylum. Disease 
status of the host for each isolate is indicated in the isolate’s name. Additional 
File 2: Table S1 contains detailed information for the isolates and hosts.  
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Fig. S2: Whole-genome ANI comparison of the 196 different GTDB-
identified bacterial species in the bladder isolated genomes.  
The 95% ANI and 96% ANI cut-offs were used to cluster genomes into 
different groups using MASH clustering and fastANI in dRep. 
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Fig. S3: Phylogenomic tree of 169 bacterial species (assigned by GTDB) 
represented in the bladder genome collection from the symptomatic 
group.  
One single genome per species was selected out of the 837 high quality 
isolated genomes (>90% completeness, < 5% contamination) isolated from 
the symptomatic group to recons truct the multiple sequence  alignment of 71 
core bacterial genes . Bacterial species are colored by phylum. 
 



Bifidobacterium piotii UMB0989

Bifidobacterium vaginale UMB0768
Bifidobacterium leopoldii UMB1642Bifidobacterium breve UMB6370

Bifidobacterium bifidum UMB776

Bifidobacterium dentium UMB16

Pauljensenia turicensis UMB895

Pauljensenia odontolytica B UMB0018

Winkia sp002849225 UMB0045

Actinotignum timonense UMB12087A

Actinotignum schaalii U
MB929

Micrococcus luteus UMB31

Pseudoglutamicib
acte

r cu
mminsii 

A UMB6496

Rothia m
ucila

ginosa
 UMB0024

Brev
iba

cte
riu

m sp
 U

MB10
44

2

Cor
yn

eb
ac

ter
ium

 sp
90

05
39

98
5 U

MB12

Cor
yn

eb
ac

te
riu

m
 st

ria
tu

m
 U

M
B6

35
5

Co
ry

ne
ba

ct
er

iu
m

 tu
sc

an
ie

ns
e 

UM
B0

79
2

Co
ry

ne
ba

ct
er

iu
m

 ri
eg

el
ii U

M
B0

04
3

C
or

yn
eb

ac
te

riu
m

 a
m

yc
ol

at
um

 U
M

B6
49

4

C
or

yn
eb

ac
te

riu
m

 a
m

yc
ol

at
um

 A
 U

M
B0

04
2

G
or

do
ni

a 
te

rra
e 

U
M

B0
77

7
C

ut
ib

ac
te

riu
m

 a
cn

es
 U

M
B4

1B
E

sc
he

ric
hi

a 
co

li 
U

M
B

07
89

C
itrobacter freundii U

M
B

12596
Enterobacter horm

aechei A U
M

B6720
Klebsiella pneum

oniae U
M

B9139
Klebsiella m

ichiganensis U
M

B9553

Serratia ureilytica U
M

B12739

Providencia rettgeri UM
B11008A

Providencia stuartii UM
B11141A

Proteus m
irabilis UM

B0038

Haemophilus seminalis UMB862

Pseudomonas aeruginosa UMB7777

Oligella urethralis UMB1341

Alcaligenes phenolicus

Neisseria perflava UMB0023

Peptoniphilus A harei A UMB9796A

Clostridium P perfringens UMB9555A

Dialister micraerophilus UMB12087A

Staphylococcus warneri UMB26

Staphylococcus epidermidis UMB6731

Staphylococcus hominis UMB0722

Staphylococcus lugdunensis UMB11

Staphylococcus aureus UMB984
Staphylococcus pettenkoferi UMB889

Staphylococcus simulans UMB800

Nosocomiicoccus ampullae A UMB6521

Bacillus P sp002858905 UMB0893

Bacillus licheniformis UMB5838

Bacillu
s AB infantis UMB0728

Stre
ptococcu

s m
itis

 AT UMB0788

Stre
pto

co
cc

us
 or

ali
s B

A U
MB61

1

Stre
pto

co
cc

us
 m

itis
 0 

UMB00
29

St
re

pto
co

cc
us

 m
itis

 L 
UMB9

52

St
re

pt
oc

oc
cu

s o
ra

lis
 U

M
B1

89
6

St
re

pt
oc

oc
cu

s 
or

al
is 

S 
UM

B0
00

8

St
re

pt
oc

oc
cu

s 
an

gi
no

su
s 

UM
B1

09
0

St
re

pt
oc

oc
cu

s 
pa

st
eu

ria
nu

s 
U

M
B0

05
4

St
re

pt
oc

oc
cu

s 
ag

al
ac

tia
e 

U
M

B8
66

St
re

pt
oc

oc
cu

s 
sa

liv
ar

iu
s 

U
M

B0
72

7

En
te

ro
co

cc
us

 fa
ec

al
is

 U
M

B9
87

La
ct

ob
ac

ill
us

 m
ul

ie
ris

 U
M

B
47

Lactobacillus jensenii U
M

B0037

Lactobacillus crispatus U
M

B0044

Lactobacillus delbrueckii U
M

B5

Lactobacillus paragasseri U
M

B1398

Lactobacillus gasseri U
M

B0045

Lactobacillus iners UM
B734

Lacticaseibacillus rham
nosus UM

B1351

Lacticaseibacillus paracasei UM
B7433

Limosilactobacillus fermentum UMB10

Aerococcus urinae D UMB12087B

Aerococcus urinae C UMB864

Aerococcus urinae UMB0028

Aerococcus christensenii UMB6794

Tree scale: 1

Phylum

Actinobacteriota

Proteobacteria

Firmicutes_A

Firmicutes_C

Firmicutes

 
Fig. S4: Phylogenomic tree of 76 bacterial species (assigned by GTDB) 
represented in the bladder genome collection from the asymptomatic 
group.  
One single genome per species was selected out of the 239 high quality 
isolated genomes (>90% completeness, < 5% contamination) isolated from 
healthy group to reconstruct the multiple sequence alignment of 71 core 
bacterial genes. Bacterial species are colored by phylum. 
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Fig. S5: COG function comparisons of bladder isolated genomes with 
vaginal and gut isolated genomes. 
A-B. DAPC and PCoA of COG functional diversity of bacterial species 
isolated from the asymptomatic individuals of different niches. C-D. Volcano 
plots of t tests corrected by the Benjamini and Hochberg (BH) method for 
changes of COG functions between bladder and vagina/gut. An FDR cutoff 
of 0.01 and [logFC] > 0.3 were used. Data points highlighted in red indicate 
COG functions that were significantly enriched in gut or vagina, while data 
points highlighted in blue indicate COG functions that were significantly 
enriched in the bladder. E. Selected COG functions that were enriched in the 
bladder as compared with gut and/or vagina. An FDR cutoff of 0.01 and more 
than 10% prevalence in all bladder genomes were used. 
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Coenzyme transport and metabolism
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ABC−type thiamine/hydroxymethylpyrimidine transport system, permease component (YkoE)
Panthothenate kinase (CoaA)
Flavin−dependent oxidoreductase, luciferase family (includes alkanesulfonate monooxygenase SsuD and methylene tetrahydromethanopterin reductase) (SsuD)

Protoheme ferro−lyase (ferrochelatase) (HemH)
1,4−Dihydroxy−2−naphthoyl−CoA synthase (MenB)
Thiamin−binding stress−response protein YqgV, UPF0045 family (YqgV)
Protoporphyrinogen oxidase HemY/PPOX (HemY)
Lipoate synthase (LipA)
2−succinyl−5−enolpyruvyl−6−hydroxy−3−cyclohexene−1−carboxylate synthase (MenD)
Lipid II flippase MurJ/MviN (peptidoglycan biosynthesis) (MurJ)
7,8−dihydro−6−hydroxymethylpterin pyrophosphokinase (folate biosynthesis) (FolK)
Dihydroneopterin aldolase (FolB)
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Inorganic ion transport and metabolism

High−affinity Fe2+/Pb2+ permease (FTR1)
ABC−type Fe3+ transport system, permease component (FbpB)
K+ uptake protein Kup (Kup)
Ferredoxin subunit of nitrite reductase or a ring−hydroxylating dioxygenase (NirD)
Coproheme decarboxylase/chlorite dismutase (HemQ)
Cadmium resistance protein CadD, predicted permease (CadD)
Alkylhydroperoxidase family enzyme, contains CxxC motif (YciW)
ABC−type hemin transport system, periplasmic component (ChuT)
Multisubunit Na+/H+ antiporter, MnhF subunit (MnhF)
Multisubunit Na+/H+ antiporter, MnhE subunit (MnhE)
Multisubunit Na+/H+ antiporter, MnhC subunit (MnhC)
Multisubunit Na+/H+ antiporter, MnhG subunit (MnhG)
ABC−type enterochelin transport system, periplasmic component (CeuA)
ABC−type enterochelin transport system, permease component (CeuB)
ABC−type enterochelin transport system, ATPase component (CeuD)
ABC−type enterochelin transport system, permease component (CeuC)
Periplasmic deferrochelatase/peroxidase EfeB (EfeB)
Predicted Fe2+/Mn2+ transporter, VIT1/CCC1 family (Ccc1)
Multicopper oxidase with three cupredoxin domains (includes cell division protein FtsP and spore coat protein CotA) (SufI)

Formate hydrogenlyase subunit 3/Multisubunit Na+/H+ antiporter, MnhD subunit (HyfB)
Catalase (KatE) (PDB:6RJR)
Periplasmic Zn/Cd−binding protein ZinT (ZinT)
ABC−type molybdate transport system, ATPase component ModC (ModC)
ABC−type Fe3+−citrate transport system, periplasmic component (FecB)
Predicted flavoprotein CzcO associated with the cation diffusion facilitator CzcD (CzcO)
Siderophore synthetase component IucA/IucC/SbnC (IucA)
Putative copper export protein (PcoD)/Cytochrome c oxidase assembly protein CtaG (CtaG)
Phosphodiesterase/alkaline phosphatase D (PhoD)
Ferric iron reductase protein FhuF, involved in iron transport (FhuF)
ATP sulfurylase (sulfate adenylyltransferase) (MET3)
Nitric oxide reductase large subunit (NorB)
Copper(I)−binding protein
Nitric oxide synthase, oxygenase domain
ABC−type hemin transport system, ATPase component
Nitrate reductase beta subunit (NarY)
Nitrate reductase gamma subunit (NarI)
Nitrate reductase assembly protein NarJ, required for insertion of molybdenum cofactor (NarJ)
Nitrate reductase alpha subunit (NarG)
ABC−type iron transporter FetAB, ATPase component (FetA)
3−mercaptopyruvate sulfurtransferase SseA, contains two rhodanese domains (SseA)
Iron uptake system EfeUOB, periplasmic (or lipoprotein) component EfeO/EfeM (EfeO)
ABC−type enterobactin transport system, permease component (FepG)
NADPH−dependent ferric siderophore reductase, contains FAD−binding and SIP domains (ViuB)
Truncated hemoglobin YjbI (YjbI)
Hemoglobin−like flavoprotein (Hmp)/Flavodoxin/ferredoxin−−NADP reductase (Fpr) 
Copper−binding protein CopC (methionine−rich) (CopC) 
Kef−type K+ transport system, membrane component KefB (KefB)/Trk/Ktr K+ transport system regulatory component TrkA/KtrA/KtrC, RCK domain (TrkA) 

Uncharacterized conserved protein ApaG affecting Mg2+/Co2+ transport (ApaG)
ABC−type metal ion transport system, periplasmic component/surface antigen (NlpA)
ABC−type Zn uptake system ZnuABC, Zn−binding component ZnuA (ZnuA)
ABC−type Mn2+/Zn2+ transport system, permease component (ZnuB)
ABC−type Mn2+/Zn2+ transport system, ATPase component (ZnuC)
DNA−binding ferritin−like protein (oxidative damage protectant) (Dps)
Fluoride ion exporter CrcB/FEX, affects chromosome condensation (CrcB)
Co/Zn/Cd efflux system component (CzcD)
Tellurite resistance membrane protein TerC (TerC)
Cyanate permease (CynX)
MFS family permease, includes anhydromuropeptide permease AmpG (ProP)
NhaP−type Na+/H+ or K+/H+ antiporter (NhaP)
Superoxide dismutase (SodA)
Integral membrane protein YbhL, putative Ca2+ regulator, Bax inhibitor (BI−1)/TMBIM family (YbhL)
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Membrane H+−translocase/NADH:ubiquinone oxidoreductase subunit 5 (chain L)/Multisubunit Na+/H+ antiporter, MnhA subunit (NuoL)/Multisubunit Na+/H+ antiporter, MnhB subunit (MnhB)

Pyruvate dehydrogenase complex, dehydrogenase (E1) component (AceE)
Succinate dehydrogenase/fumarate reductase, cytochrome b subunit (SdhC)
Heme/copper−type cytochrome/quinol oxidase, subunit 2 (CyoA)
Heme/copper−type cytochrome/quinol oxidase, subunit 1 (CyoB)
Heme/copper−type cytochrome/quinol oxidase, subunit 3 (CyoC)
Zn−dependent alcohol/formaldehyde dehydrogenase (FrmA)
Formate dehydrogenase assembly factor FdhD, a sulfurtransferase (FdhD)
Glutathionyl−hydroquinone reductase (ECM4)
Zn−dependent glyoxalase, PhnB family (PhnB) (PDB:5KEF)
Cytochrome c oxidase assembly protein CtaG (CtaG)
Na+−translocating membrane potential−generating system subunit MpsB, UPF0753/DUF2309 family (MpsB)
Dihydrolipoamide dehydrogenase (E3) component of pyruvate/2−oxoglutarate dehydrogenase complex or glutathione oxidoreductase (Lpd)/Copper chaperone CopZ (CopZ)

NADH:ubiquinone oxidoreductase 49 kD subunit (chain D) (NuoD)
Monomeric isocitrate dehydrogenase (IcdM)
Ferredoxin (Fdx)
Succinate dehydrogenase, hydrophobic anchor subunit (SdhD) 
Acyl−CoA synthetase (NDP forming) (PatZN)/Protein N−acetyltransferase, RimJ/RimL family (RimL)
Na+−translocating membrane potential−generating system subunit MpsC, DUF2294 family (MpsC)
Phosphotransacetylase (includes Pta, EutD and phosphobutyryltransferase) (Pta)/BioD−like N−terminal domain of phosphotransacetylase (PtaN) 

NADH:ubiquinone oxidoreductase, NADH−binding 51 kD subunit (chain F) (NuoF)
NADH dehydrogenase/NADH:ubiquinone oxidoreductase 75 kD subunit (chain G) (NuoG)
Succinate dehydrogenase/fumarate reductase, flavoprotein subunit (SdhA)/Uncharacterized conserved protein, contains FMN−binding domain

NAD/NADP transhydrogenase beta subunit (PntB)
NAD/NADP transhydrogenase alpha subunit (PntA)
2−oxoglutarate dehydrogenase complex, dehydrogenase (E1) component, and related enzymes (SucA)
Cytochrome c biogenesis protein ResB (ResB)
Flavodoxin/ferredoxin−−NADP reductase (Fpr)
Pyruvate/2−oxoglutarate dehydrogenase complex, dihydrolipoamide acyltransferase (E2) component (AceF) /
2−oxoglutarate dehydrogenase complex, dehydrogenase (E1) component, and related enzymes (SucA)
Ferredoxin (Fdx) (PDB:1KRH)!!!Flavodoxin/ferredoxin−−NADP reductase (Fpr)
Heme/copper−type cytochrome/quinol oxidase, subunit 4 (CyoD)
Isocitrate lyase (AceA)
Malate synthase (AceB)
Cytochrome b subunit of the bc complex (QcrB/PetB)
Cytochrome c, mono− and diheme variants (CccA)
Na+(or H+)/acetate symporter ActP (ActP)
Molybdopterin−dependent catalytic subunit of periplasmic DMSO/TMAO and protein−methionine−sulfoxide reductases (MsrP)
Dihydrolipoamide dehydrogenase (E3) component of pyruvate/2−oxoglutarate dehydrogenase complex or glutathione oxidoreductase (Lpd)

Asp−tRNAAsn/Glu−tRNAGln amidotransferase C subunit (GatC)
Quinol monooxygenase YgiN (YgiN)
ABC−type transport system involved in cytochrome bd biosynthesis, fused ATPase and permease components (CydC)
Succinyl−CoA synthetase, beta subunit (SucC)
L−lactate permease (LldP)
Inorganic pyrophosphatase (Ppa)
Phosphoenolpyruvate carboxylase (Ppc)
Pyruvate/2−oxoglutarate/acetoin dehydrogenase complex, dehydrogenase (E1) component, beta subunit (AcoB)
TPP−dependent pyruvate or acetoin dehydrogenase subunit alpha (AcoA)
FMN−dependent dehydrogenase, includes L−lactate dehydrogenase and type II isopentenyl diphosphate isomerase (LldD)
Acylphosphatase (AcyP)
NADP−dependent 3−hydroxy acid dehydrogenase YdfG (YdfG)
Pyruvate/2−oxoglutarate dehydrogenase complex, dihydrolipoamide acyltransferase (E2) component (AceF)
NAD(P)H−dependent FMN reductase (SsuE)
Fumarate hydratase class II (FumC)
NADH dehydrogenase, FAD−containing subunit (Ndh)
Inorganic pyrophosphatase/exopolyphosphatase (PPX1)
Cytochrome bd−type quinol oxidase, subunit 2 (AppB)
Cytochrome bd−type quinol oxidase, subunit 1 (AppC)
Glycerol−3−phosphate dehydrogenase (GlpA)

NADPH:quinone reductase or related Zn−dependent oxidoreductase (Qor)
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Replication, recombination and repair

Superfamily II DNA and RNA helicase (SrmB)
DNA polymerase III, epsilon subunit or related 3'−5' exonuclease (DnaQ)
Ribonuclease HIII (RnhC)
ATP−dependent helicase YprA,  contains C−terminal metal−binding DUF1998 domain (YprA)
RecB family exonuclease (Slr0479)
Endonuclease YncB, thermonuclease family (YncB)
Endonuclease NucS, RecB family (NucS)
Superfamily II RNA helicase (Dob10)
Excinuclease UvrABC, nuclease subunit (UvrC)/DNA polymerase III, alpha subunit (gram−positive type) (PolC)
DNA recombination−dependent growth factor RdgC (RdgC)
Scaffold subunit RecC of the DNA repair enzyme RecBCD (exonuclease V) (RecC)
Ribonuclease HI (RnhA)/Ribonuclease HI−related protein, contains viroplasmin and RNaseH domains (Rnh1)
Predicted endonuclease, GIY−YIG superfamily (YhbQ)/tRNA1(Val) A37 N6−methylase TrmN6 (TrmN6)
Alkylated DNA repair dioxygenase AlkB (AlkB)
ADP−ribose pyrophosphatase domain of DNA damage− and competence−inducible protein CinA (CinA)
DNA repair exonuclease SbcCD ATPase subunit (SbcC)/Chromosome segregation ATPase Smc (Smc)
Membrane protein MutK/YedI, may be involved in DNA repair (MutK)
Superfamily I DNA or RNA helicase (UvrD)/RecB family exonuclease (Slr0479)
Deoxyribodipyrimidine photolyase (PhrB)
3−Methyladenine DNA glycosylase, HhH−GPD/Endo3 superfamily (HP0602)
5'−3' exonuclease Xni/ExoIX (flap endonuclease) (ExoIX)
Regulator of replication initiation timing YabA (YabA)
ssDNA−specific exonuclease RecJ, DHH superfamily, may be involved in archaeal DNA replication intiation (RecJ) /ssDNA−specific exonuclease RecJ (RecJ)

DNA polymerase III, delta prime subunit (HolB)
3−methyladenine DNA glycosylase Mpg (Mpg)
Adenine−specific DNA N6−methylase (YtxK)
Replication initiation and membrane attachment protein DnaB (DnaB2)
Superfamily II DNA/RNA helicase required for DNA uptake (late competence protein) (ComFA)
Rad3−related DNA helicase DinG (DinG)/DNA polymerase III, alpha subunit (gram−positive type) (PolC)
Formamidopyrimidine−DNA glycosylase (Nei)
3−methyladenine DNA glycosylase Tag (Tag)
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Secondary metabolites biosynthesis, transport and catabolism

Catechol 2,3−dioxygenase or related enzyme, vicinal oxygen chelate (VOC) family (GloA)/Catechol−2,3−dioxygenase (CatE)
MbtH family protein, regulates adenylation domains of NRPSs (MbtH)
1,2−phenylacetyl−CoA epoxidase, catalytic subunit (YdbO)
Putative cysteine ligase BshC/YllA (bacillithiol biosynthesis) (BshC)
Protocatechuate 3,4−dioxygenase beta subunit (PcaH)
Lysine/ornithine N−monooxygenase (IucD)
2−hydroxychromene−2−carboxylate isomerase (NahD)
Acetoin utilization deacetylase AcuC or a related deacetylase (AcuC)
NADPH−dependent curcumin reductase CurA (CurA)
4'−phosphopantetheinyl transferase EntD (siderophore biosynthesis) (EntD)
EntE, 2,3−dihydroxybenzoate−AMP synthase component of non−ribosomal peptide synthetase (EntE)
2−keto−4−pentenoate hydratase (MhpD)
Phenylpyruvate tautomerase PptA, 4−oxalocrotonate tautomerase family (PptA)
Predicted ABC−type transport system involved in lysophospholipase L1 biosynthesis, permease component (YbbP)
Dienelactone hydrolase (DLH)
Isochorismate synthase EntC (MenF) (PDB:5JXZ)
Alpha−acetolactate decarboxylase (AlsD)
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General Functional Prediction only

HD superfamily phosphohydrolase (YdhJ)
Uncharacterized membrane protein YozV, TM2 domain, contains pTyr (TM2)
ABC−type uncharacterized transport system, ATPase component (YhaQ)
Uncharacterized membrane protein YeaQ/YmgE, transglycosylase−associated protein family (YeaQ)
Glutamine amidotransferase related to the GATase domain of CobQ
Alpha/beta superfamily hydrolase
Predicted phosphoesterase YmaB, NUDIX family (YmaB)
Uncharacterized HEPN domain protein YutE, UPF0331/DUF86 family (YutE)
Predicted dinucleotide−binding enzyme
Predicted thiol−disulfide oxidoreductase YuxK, DCC family (YuxK)
Predicted metal−dependent phosphohydrolase, HD superfamily
Predicted esterase of the alpha/beta hydrolase fold (YdeN)
Secreted phosphatase, PhoX family (PhoX)
Predicted RNA−binding protein, contains EVE domain (EVE) 
General stress protein YciG, contains tandem KGG domains (GsiB)
Predicted alpha/beta hydrolase
Uncharacterized conserved protein, contains thioredoxin−like domain
Uncharacterized conserved protein, contains thiamine pyrophosphokinase N− and C− domains (MT1736)
Vitamin K epoxide reductase (VKOR) family protein, predicted involvement in disulfide bond formation
Predicted RNA−binding protein, associated with RNAse of E/G family, DUF402 domain
FxsA protein affecting phage T7 exclusion by the F plasmid, UPF0716 family (FxsA)
Glyoxalase superfamily enzyme, possible 3−demethylubiquinone−9 3−methyltransferase 
Predicted hydrocarbon binding protein, contains 4VR domain
Plastocyanin domain containing protein
Predicted secreted acid phosphatase
Predicted hydrolase of the alpha/beta−hydrolase fold (YheT)
YtpQ protein involved in methylglyoxal resistance, DUF1444/UPF0354 family (YtpQ)
Predicted lipid transporter YdfJ, MMPL/SSD domain, RND superfamily (YdfJ)
Predicted Zn−dependent metalloprotease, SprT family (SprT)
Uncharacterized OsmC−related protein (YhfA)
Polyisoprenoid−binding periplasmic protein YceI (YceI)
Uncharacterized conserved protein involved in sex pheromone biosynthesis (CamS)
Predicted metalloprotease (YpfJ)
NAD dependent epimerase/dehydratase family enzyme (YfcH)
Uncharacterized membrane protein AbrB, regulator of aidB expression (AbrB)
Uncharacterized NAD(P)/FAD−binding protein YdhS (YdhS)
Sugar isomerase−related protein YecE, UPF0759/DUF72 family (YecE)
Predicted ATP−dependent carboligase, ATP−grasp superfamily
Uncharacterized Tic20−related protein, DUF4870 domain (Tic20a)
Predicted sugar epimerase, cupin superfamily (CFF1)
Predicted acyl esterase
Uncharacterized conserved protein, phosphatidylethanolamine−binding protein (PEBP) family (PEBP)
Predicted triphosphatase or cyclase YjbK, contains CYTH domain (YjbK)
Competence protein CoiA, contains predicted nuclease domain (CoiA)
Putative NADH−flavin reductase (YwnB)
Uncharacterized conserved protein YbjT, contains NAD(P)−binding and DUF2867 domains (YbjT)
Predicted flavin−nucleotide−binding protein, pyridoxine 5'−phosphate oxidase superfamily
Predicted CoA−binding protein (YccU)
Predicted esterase (YpfH)
Predicted RNA−binding protein YhfF, contains PUA−like ASCH domain (YhfF)
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Nucleotide metabolism and transport

Formyltetrahydrofolate hydrolase (PurU)
Flavoprotein (flavin reductase) subunit CysJ of sulfite and N−hydroxylaminopurine reductases (CysJ)
Cytidylate kinase (Cmk)/Double Era−like domain GTPase Der (Der)
Phosphoribosylformylglycinamidine (FGAM) synthase, synthetase domain (PurL1)
GMP synthase, glutamine amidotransferase domain (GuaA1)
Phosphoribosylformylglycinamidine (FGAM) synthase, PurS subunit (PurS)
Phosphoribosylformylglycinamidine (FGAM) synthase, glutamine amidotransferase domain (PurL2)
dCTP deaminase (Dcd)
Deoxyadenosine/deoxycytidine kinase (Dck)
Ribonucleotide reductase beta subunit, ferritin−like domain (NrdB)
Thymidylate kinase (Tmk)
Thymidylate synthase (ThyA)
IMP dehydrogenase/GMP reductase (GuaB)
Flavodoxin NrdI, NrdF−interacting activator of class Ib ribonucleotide reductase (NrdI)
Phosphoribosylaminoimidazole carboxylase (NCAIR synthetase) (PurK)
Pyrimidine operon attenuation protein PyrR/uracil phosphoribosyltransferase (PyrR)
Nucleoside diphosphate kinase (Ndk)
Ribonucleotide monophosphatase NagD, HAD superfamily (NagD)
Inosine−uridine nucleoside N−ribohydrolase (URH1)
Nucleotide monophosphate nucleosidase PpnN/YdgH, Lonely Guy (LOG) family (PpnN)
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Function Unknown

Uncharacterized membrane protein YdjX, related to fungal oxalate transporter, TVP38/TMEM64 family (TVP38)
Uncharacterized conserved protein YoxC, contains an MCP−like domain
Uncharacterized conserved protein YeaO, DUF488 family (YeaO)
Uncharacterized conserved protein Veg, DUF1021 family 
Uncharacterized membrane protein (PUBMED:15101977)
Uncharacterized conserved protein YktA, UPF0223 family (YktA)
Uncharacterized membrane protein YwzB (YwzB)
Uncharacterized conserved protein YpmB, contains C−terminal PepSY domain (YpmB) 
Uncharacterized conserved protein YqgQ, DUF910 family (YqgQ) 
Uncharacterized conserved protein associated with RNAses G and E,  UPF0374/DUF402 family (YgaC)
Uncharacterized conserved protein YabE, contains G5 and tandem DUF348 domains (YabE)
Uncharacterized conserved protein YneF, UPF0154 family (YneF)
Uncharacterized conserved protein YlbG, UPF0298 family (YlbG)
Uncharacterized conserved protein YozE, UPF0346 family (YozE)
Uncharacterized conserved protein YutD, DUF1027 family (YutD)
Uncharacterized membrane protein YphA, DoxX/SURF4 family (DoxX)
Uncharacterized conserved protein YwlG, UPF0340 family (YwlG)
Uncharacterized membrane−anchored protein
Uncharacterized membrane protein YdbT, contains bPH2 (bacterial pleckstrin homology) domain (YdbT)
Uncharacterized N−terminal coiled−coil domain of peptidoglycan hydrolase CwlO (CwlO1) /Surface antigen
Uncharacterized conserved protein (PDB:2LA3)
Uncharacterized short protein YbdD, DUF466 family (YbdD)
Uncharacterized membrane protein YidH, DUF202 family (YidH)
Uncharacterized conserved protein, contains Extensin−like_C domain
Uncharacterized conserved protein YjgD, DUF1641 family (YjgD)
Uncharacterized conserved protein YuzB, UPF0349 family (YuzB)
PPE−repeat protein (PPE)
Uncharacterized conserved protein YpbQ, isoprenylcysteine carboxyl methyltransferase (ICMT) family (YpbQ)
CHAD domain, binds inorganic polyphosphates (CHAD) 
Uncharacterized conserved protein YabE, contains G5 and tandem DUF348 domains (YabE)/
Uncharacterized protein HemY, contains HemY_N domain and TPR repeats (unrelated to HemY−type protoporphyrinogen oxidase) (HemYx)
Uncharacterized conserved protein (PDB:4LQE)
Uncharacterized conserved protein, DUF2267 family
Uncharacterized conserved protein YcnI, contains cohesin/reeler−like domain (YcnI)
Uncharacterized conserved protein YlaI, DUF2197 family (YlaI)
Uncharacterized conserved protein, DUF2316 domain
Predicted metal−dependent hydrolase (YpuF) 
General stress protein CsbA (function unknown) (CsbA)
Uncharacterized conserved protein YkvS, DUF2187 family (YkvS)
Uncharacterized membrane protein YpjA (YpjA)
Uncharacterized conserved protein YfkK, UPF0435 family (YfkK)
Uncharacterized membrane−anchored protein YjiN, DUF445 family (YjiN)
Uncharacterized lipoprotein YehR, DUF1307 family (YehR)
Uncharacterized conserved protein YebE, UPF0316/DUF2179 family (YebE)
Uncharacterized membrane protein YqjE (YqjE)
Uncharacterized conserved protein YktB, UPF0637 family (YktB) 
Uncharacterized conserved protein, DUF501 family
Uncharacterized membrane protein, YccA/Bax inhibitor family
Low temperature requirement protein LtrA (function unknown) (LtrA)
Stress response protein YsnF (function unknown) (YsnF)
Uncharacterized membrane protein YgdD, TMEM256/DUF423 family (YgdD)
Uncharacterized conserved protein, contains Zn−finger domain of CHY type
Uncharacterized membrane protein, DUF485 family (YjcH)
Uncharacterized membrane protein, UPF0182 family
Uncharacterized membrane protein YagU, involved in acid resistance, DUF1440 family (YagU)
Uncharacterized conserved protein YneR, related to HesB/YadR/YfhF family (YneR)
Uncharacterized conserved protein YpbB, contains C−terminal HTH domain (YpbB)
Uncharacterized conserved protein YtzB
Uncharacterized integral membrane protein YrvD (YrvD)
Uncharacterized conserved protein YueI, DUF2278 family (YueI)
Uncharacterized conserved protein with an alpha/beta hydrolase fold
Uncharacterized conserved protein YkuJ, DUF1797 family (YkuJ) (PDB:2FFG)
Uncharacterized conserved protein YchJ, contains N− and C−terminal SEC−C domains (YchJ)
Uncharacterized conserved protein (PDB:2O2A)
Uncharacterized conserved protein YbgA, DUF1722 family (YbgA)
Uncharacterized conserved protein, DUF1033 domain
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Signal transduction mechanisms, and Intracellular trafficing and secretion

Nucleotide−binding universal stress protein, UspA family (UspA)
ABC−type amino acid transport/signal transduction system, periplasmic component/domain (HisJ)
RNase adaptor protein RapZ for GlmZ sRNA degradation, contains a P−loop ATPase domain (RapZ)
Adenylate cyclase, class 3 (AcyC)
Signal−transduction protein containing cAMP−binding, CBS, and nucleotidyltransferase domains
GAF domain (GAF)/Signal transduction histidine kinase ComP (ComP)
ESX protein secretion system component YukD (YukD)
Predicted component TssA of the type VI protein secretion system (TssB)
Predicted component TssB of the type VI protein secretion system, VipA/VipB/TssB family
GAF domain (GAF)
Predicted FMN−binding regulatory protein PaiB (PaiB)
Signal transduction histidine kinase NarQ, nitrate/nitrite−specific (NarQ)/Sensor histidine kinase WalK (WalK)
Type VI protein secretion system component TssA1/VasJ/EvfE, contains ImpA_N domain (TssA1)
Type VI protein secretion system component VasK (IcmF)
Predicted secreted protein YlbL, contains PDZ domain (SdrC)
Predicted ABC−type exoprotein transport system, permease component (EcsB)
Diadenosine tetraphosphatase ApaH/serine/threonine protein phosphatase, PP2A family (ApaH)
Membrane protein LiaF, inhibitor of the LiaRS two−component envelope stress sensory system (LiaF)
Preprotein translocase subunit SecF (SecF)
Preprotein translocase subunit SecD (SecD)
Phosphohistidine phosphatase SixA (SixA)
YycI protein, regulator of the WalKR two−component signal transduction system (YycI)
YycH protein, regulator of the WalKR two−component signal transduction system (YycH)
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Defense mechanisms and Mobilome: prophages, transposons

SLT domain protein (SLT)/Phage−related tail protein
Transposase and inactivated derivatives, TnpA family
Phage−related replication protein YjqB, UPF0714/DUF867 family (YjqB)
Prophage pi2 protein 07
Replication initiaton protein REP (rolling circle plasmid replication) (REP)
Competence protein ComGF (ComGF)
Stereoselective (R,S)−S−adenosylmethionine hydrolase (adenosine−forming)
Transposase (or an inactivated derivative), DDE domain (Rve)
Organic hydroperoxide reductase OsmC/OhrA (OsmC)
Secreted virulence factor YukE/EsxA, WXG100 family (EsxA)
GAF domain−containing protein, putative methionine−R−sulfoxide reductase (MsrC)
Multidrug transporter EmrE and related cation transporters (EmrE)
Uncharacterized conserved protein YjbJ, UPF0337 family (yjbJ) 
Competence protein ComGC (ComGC)
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Post−translational modification, protein turnover, chaperone functions

Cytochrome b6 maturation protein CCB3/Ycf19 and related maturases, YggT family (Ycf19)
Metal−sulfur cluster biosynthetic enzyme (PaaD)
Glutaredoxin (GrxC)
Thiol−disulfide isomerase or thioredoxin (TrxA)
Cytochrome oxidase Cu insertion factor, SCO1/SenC/PrrC family (Sco1)
Disulfide oxidoreductase YuzD (YuzD) 
Cytochrome oxidase assembly protein ShyY1 (Shy1)
Predicted membrane metallochaperone YozB (3H, Sco1 fusion), DUF420 family (YozB)
Cytochrome c biogenesis protein CcdC (CcdC)
Secreted trypsin−like serine protease
Chaperedoxin CnoX, contains thioredoxin−like and TPR−like domains, YbbN/TrxSC family (CnoX)
Dolichyl−phosphate−mannose−−protein O−mannosyl transferase (PMT1)
Protein adenylyltransferase (AMPylase) SelO/YdiU (selenoprotein O) (SelO)
Disulfide bond formation protein DsbB (DsbB) 
Zn−dependent metallopeptidase, zincin/DUF2342 superfamily (Zincin)
Gamma−glutamyl:cysteine ligase YbdK, ATP−grasp superfamily (YbdK)
Peptide methionine sulfoxide reductase MsrA (MsrA)
Zn−dependent protease with chaperone function (HtpX)
Predicted metalloendopeptidase (PepO)
Peroxiredoxin (Tpx)
Pyrrolidone−carboxylate peptidase (N−terminal pyroglutamyl peptidase) (Pcp)
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Peptide methionine sulfoxide reductase MsrB (MsrB)
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Translation ribosomal structure and biogenesis
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NAD(P)H−hydrate repair enzyme Nnr, NAD(P)H−hydrate dehydratase domain (Nnr2)
tRNA−binding EMAP/Myf domain (EMAP)
Midasin, AAA ATPase with  vWA domain, involved in ribosome maturation (MDN1)
Queuosine precursor transporter YhhQ, DUF165 family (YhhQ)
Succinyl−CoA synthetase, alpha subunit (SucD) 
Ribonuclease PH (Rph)
tRNA A58 N−methylase Trm61 (Gcd14)
Methionyl−tRNA synthetase (MetG)
tRNA U34 5'−hydroxylase TrhO, rhodanese family (TrhO)
HrpA−like RNA helicase (HrpA)
Lysyl−tRNA synthetase (class II) (LysU)
Asp−tRNAAsn/Glu−tRNAGln amidotransferase A subunit or related amidase (GatA)
Asp−tRNAAsn/Glu−tRNAGln amidotransferase B subunit (GatB)
16S rRNA G1207 methylase RsmC (RsmC) 
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Transcription, RNA processing and modification
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Fig. S6: COG functions enriched in the bladder based on COG category. 
The COG functions with an FDR cutoff of 0.01 and [logFC] > 0.3 were 
displayed in different categories. 
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