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1yaaV
1 caif
1 caiE.
1 caid
1 caiC
1caiB
1 caiA
1caiT
1 fixA
1fixB
1fixc
1 fixX
0 yabP
0yabQ
1yabM
1yabB
0 yadC
1 yadk
0 yadL
0 yadM
0 htrE
0 ecpD
0 yadN
1 fhuA
0 yael
1yafT

060309
1 ykgH
1betA
1 betB
1 betl

1 betT
0yahA
1yahB

Product

Uncharacterized conserved protein
transcriptional regulator of cai operon

possible synthesis of cofactor for carnitine racemase and dehydratase

carnitine racemase

probable crotonobetaine/camitine-CoA ligase

I-carnitine dehydratase

probable carnitine operon oxidoreductase

probable carnitine transporter

probable flavoprotein subunit, caritine metabolism

probable flavoprotein subunit, caritine metabolism

flavoprotein; electron transport

putative ferredoxin

orf, hypothetical protein

orf, hypothetical protein

putative transport protein

orf, hypothetical protein

putative fimbrial-like protein

putative fimbrial protein

putative fimbrial protein

putative fimbrial-like protein

probable outer membrane porin protein involved in fimbrial assembly
probable pilin chaperone similar to PapD

putative fimbrial-like protein

outer membrane protein receptor for ferrichrome, colicin M, and phages T1, T5, and phig0
orf, hypothetical protein

putative aminopeptidase

orf, hypothetical protein

putative EC 3.5. amidase-type enzyme

orf, hypothetical protein

putative acyl-CoA dehydrogenase (EC 1.3.99.-)

orf, hypothetical protein

damage-inducible protein J

putative lipoprotein

orf, hypothetical protein

flagellar biosynthesis

putative motility protein

damage-inducible protein P; putative tRNA synthetase

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

outer membrane pore protein E (E,Ic,NmpAB)

orf, hypothetical protein

orf, hypothetical protein

putative DNA repair protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative GTP-binding protein

putative transcriptional regulator LYSR-type

putative transposase

orf, hypothetical protein

putative amino acid/amine transport protein

putative enzyme

putative ATP-binding component of a transport system

putative transport system permease protein

orf, hypothetical protein

putative lyase/synthase

putative dehydratase

putative permease

putative beta-xylosidase (EC 3.2.1.37)

putative regulator

oithine carbamoyltransferase 2, chain F

orf, hypothetical protein

orf, hypothetical protein

DNA-binding protei
orf, hypothetical protein

orf, hypothetical protein

putative phage integrase

putative transcriptional regulator LYSR-type
orf, hypothetical protein
orf, hypothetical protein
orf, hypothetical protein
putative xanthine dehydrogenase (EC 1.
orf, hypothetical protein
putative ferredoxin

orf, hypothetical protein
putative receptor

putative enzyme

orf, hypothetical protein
orf, hypothetical protein
putative regulator

orf, hypothetical protein
putative ribosomal protein
attaching and effacing protein, pathogenesis factor
putative ARAC-type regulatory protein
orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative oxidoreductase

putative ARAC-type regulatory protein
putative dehydrogenase subunit

orf, hypothetical protein

putative transporter

orf, hypothetical protein

orf, hypothetical protein

choline dehydrogenase, a flavoprotein
NAD+-dependent betaine aldehyde dehydrogenase
probably transcriptional repressor of bet genes
high-affinity choline transport

orf, hypothetical protein

putative transcriptional regulator LYSR-type
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1 fimz,

00538
060539
0 emrE
0 ybeK
0 ybeL

orf, hypothetical protein

putative transcription factor

orf, hypothetical protein

putative oxidoreductase subunit

orf, hypothetical protein

orf, hypothetical protein

putative kinase (EC 2.7.2.2).

putative deaminase

putative oxidoreductase

orf, hypothetical protein

orf, hypothetical protein

putative cytochrome subunit of dehydrogenase
orf, hypothetical protein

regulator for prp operon

putative phosphonomutase 2

orf, hypothetical protein

putative ci ynthase; propionate

orf, hypothetical protein

putative propionyl-CoA synthetase

cytosine permeaseftransport

cytosine deaminase

cyn operon positive regulator

carbonic anhydrase

cyanate aminohydrolase, cyanase

cyanate transport

thiogalactoside acetyltransferase

galactoside permease (M protein)
beta-D-galactosidase

transcriptional repressor of the lac operon
transcriptional regulator for mhp operon
3-(3-hydroxyphenyl)propionate hydroxylase
2,3-dihydroxyphenylpropionate 1,2-dioxygenase
2-hydroxy-6-ketonona-2,4-dienedioic acid hydrolase
2-keto-4-pentenoate hydratase

acetaldehyde dehydrogenase
4-hydroxy-2-ketovalerate aldolase

putative transport protein
nucleoprotein/polynucleotide-associated enzyme
putative esterase (EC 3.1.1.1)

alcohol class I1I;

putative alpha helix chain

orf, hypothetical protein

putative transferase

orf, hypothetical protein

polysaccharide metabolism

orf, hypothetical protein

taurine transport system periplasmic protein
taurine ATP-binding component of a transport system
taurine transport system permease protein
taurine dioxygenase, 2-oxoglutarate-dependent
orf, hypothetical protein

orf, hypothetical protein

putative flagellin structural protein

orf, hypothetical protein

putative enzyme

orf, hypothetical protein
thiamin-monophosphate kinase

putative transport protein

protoheme I famesyltransferase (haeme O biosynthesis)
cytochrome o ubiquinol oxidase subunit IV
cytochrome o ubiquinol oxidase subunit 111
cytochrome o ubiquinol oxidase subunit |
cytochrome o ubiquinol oxidase subunit 11
regulates beta-lactamase synthesis

orf, hypothetical protein

recombination and repair

orf, hypothetical protein

acyl-CoA thioesterase I; also functions as protease |
putative ATP-binding component of a transport system
putative oxidoreductase

thsD protein in rhs element

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative capsule anchoring protein

putative transcriptional regulator LYSR-type
orf, hypothetical protein

putative regulator

glyoxylate carboligase

glyoxylate-induced protein

putative oxidoreductase

orf, hypothetical protein

putative transport protein

putative hydrolase

putative transport

orf, hypothetical protein

orf, hypothetical protein

putative hydantoin utilization protein
putative malate dehydrogenase (EC 1.1.1.37)

involved in protein transport; multicopy suppressor of dominant negative ftsH mutants

orf, hypothetical protein
putative carboxylase

putative fimbrial-like protein

putative chaperone

putative outer membrane protein, export function
involved in fimbrial asembly

putative fimbrial-like protein

fimbrial Z protein; probable signal transducer
prophage DLP12 integrase

putative sensory transduction regulator

putative exonuclease (EC 3.1.11.3) similar to lambda
methylviologen resistance

orf, hypothetical protein

orf, hypothetical protein



C ol hrhrhr R R R R R R RO R OR R R R OO O OOOOO00000000000000000000RORLRRERREREREREREELERLELELELELELELEELEOOOOOORLLHROORLOOOOORORLOOOOOO

I R N O T = TR TR =T T T e o o R o o o I o L L R

I N - T = T T T S . - =T T o

I . - - T o R o TR - T = T T I L - I o RN =)

e - = T =T = == T T T R N o o R e e T

= T T T = = T - T I RS

= T T T = = T - T I R RS

PO R LR R R R R R R R R OO OOO O R ORREREOOOO R R R OR LR R R R R R R R R R R R R R R R R R R REOORROOOO0OROROOOOO K

- =TT = - T R o o o o o R R T SR o SRS o

= T T T = = = = T - T oI R oS o

F O R R R LR R R R R R R OOCOOOO R OR OO OOR LR R OR R R R R EOOOOOOOOHOOROOOOOOOORLRRLERERERLELELLEOOREOOOOORORLOOOO K

PO R R LR R R R R R R OO OOO O R OR R REOOOORROR LR R OR R R R RO R R OR R R R R R R R REOOOR 00000 RO R L LR R R

F O R R R LR R R R R R OO OOO O R OR R REOOO Ok R R R R R R R OOOROOOOO0000000000ORLRORLELERELELELEOORHROOOOOOROROOOOO K

= =TT = = 1= =T T - T oI =R oS Ro=

0ybeM
0 ybeN
0 ninE
0ybcO

0ybeQ
1nmpC
1ybeR
1ybes
1ybeT
0 ybeU
0ybev
0 ybew
0 nohB
0 ybeX
1ybey
1ylcE
0appY
0 ompT
Lenvy
1ybeH
1nfrA
1nfiB
1ybez
1ylcA
1ylcB
1ylC
1yleD
1 ybdE
1 ybdK
1entD
1fepA

1entF
1 fepE
1fepC
11epG
1fepD
1ybdA
1fepB
LentC
1entE

1ybdB

putative ARAC-type regulatory protein

orf, hypothetical protein

similar to phage 82 and lambda proteins

orf, hypothetical protein

endodeoxyribonuclease RUS (Holliday junction resolvase)
orf, hypothetical protein

outer membrane porin protein; locus of gsr prophage
orf, hypothetical protein

bacteriophage lambda lysozyme homolog

bacteriophage lambda endopeptidase homolog
bacteriophage lambda Bor protein homolog

putative an envelop protein

orf, hypothetical protein

bacteriophage DNA packaging protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

regulatory protein affecting appA and other genes

outer membrane protein 3b (a), protease Vi1

envelope protein; thermoregulation of porin biosynthesis
orf, hypothetical protein

bacteriophage N4 receptor, outer membrane protein
bacteriophage N4 receptor, outer membrane protein
putative 2-component sensor protein

putative 2-component transcriptional regulator

putative resistance protein

orf, hypothetical protein

putative resistance protein

putative inner membrane component for iron transport
orf, hypothetical protein

enterochelin synthetase, component D

outer membrane receptor for ferric enterobactin (enterochelin) and colicins B and D
enterochelin esterase

/ATP-dependent serine activating enzyme.

ferric enterobactin (enterochelin) transport

ATP-binding component of ferric enterobactin transport
ferric enterobactin transport protein

ferric enterobactin (enterochelin) transport

putative transport

ferric enterobactin (enterochelin) binding protein; periplasmic component

2,3-dihydroxybenzoate-AMP ligase
2,3-dihydro-2,3-di
orf, hypothetical protein
carbon starvation protein
Uncharacterized conserved protein
putative oxidoreductase
putative aminotransferase
orf, hypothetical protein
orf, hypothetical protein
putative transcriptional regulator LYSR-type
thiol:disulfide interchange protein
putative oxidoreductase
orf, hypothetical protein
regulator of nucleoside diphosphate kinase
RNase I, cleaves phosphodiester bond between any two nucleotides
putative a membrane protein
orf, hypothetical protein
orf, hypothetical protein
citrate lyase alpha chain
citrate Iyase beta chain (acyl lyase subunit)
citrate Iyase acyl carrier protein (gamma chain)
citrate Iyase synthetase (citrate (pro-35)-lyase ligase
putative sensor-type protein
sequence similarity to Shigella regulator
transport of dicarboxylates
orf, hypothetical protein
putatiy of
orf, hypothetical protein
putative tRNA ligase
orf, hypothetical protein
putative dnaK protein
putative tRNA synthetase
1S5 transposase
putative pectinase
orf, hypothetical protein
orf, hypothetical protein
Predicted DNA-binding protein
putrescine transport protein
oithine decarboxylase isozyme, inducible
Uncharacterized protein
sensor for high-affinity potassium transport system
high-affinity potassium transport system
ATPase of high-affinity potassium transport system, B chain
ATPase of high-affinity potassium transport system, A chain
orf, hypothetical protein
thsC protein in rhs element
orf, hypothetical protein
orf, hypothetical protein
orf, hypothetical protein
putative receptor protein
putative DNA ligase
orf, hypothetical protein
ibodipyrimidine photolyase
putative transport protein
orf, hypothetical protein
putative carboxylase
putative carboxylase
putative lactam utilization protein
endonuclease V111 and DNA N-glycosylase with an AP lyase activity
putative transport protein
orf, hypothetical protein
putative chaperone
putative outer membrane protein
putative fimbrial-like protein
transcriptional regulator of succinyICoA synthetase operon
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0b1044
1b1045

protein madification enzyme, induction of ompC
putative sugar hydrolase

membrane spanning protein, required for outer membrane integrity
putative homeobox protein

putative phosphatase

putative transcriptional regulator LYSR-type

orf, hypothetical protein

putative membrane pump protein

putative enzyme

putative pectinesterase

orf, hypothetical protein

orf, hypothetical protein

putative synthetase

orf, hypothetical protein

orf, hypothetical protein

putative enzyme

putative outer membrane receptor for iron transport

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative receptor

putative dehydrogenase

putative transferase

orf, hypothetical protein

orf, hypothetical protein

putative enzyme

transmembrane water channel; aquaporin Z

putative membrane protein

putative ATP-binding component of a transport system
anaerobic dimethyl sulfoxide reductase subunit B

anaerobic dimethyl sulfoxide reductase subunit C

orf, hypothetical protein

putative transport

putative transport

putative transcriptional regulator LYSR-type

orf, hypothetical protein
orf, hypothetical protein
putative heat shock protein
orf, hypothetical protein
outer membrane protein 1a (1a:biF)
putative ATP-binding component of a transport system
putative transport system permease protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative fimbrial-like protein

putative chaperone

putative outer membrane protein

homolog of Salmonella FimH protein

putative fimbrial-like protein

putative fimbrial-like protein

orf, hypothetical protein

putative phosphatase

putative function in exopolysaccharide production

orf, hypothetical protein

orf, hypothetical protein

putative regulator

cold shock-like protein

homolog of Salmonella cold shock protein

suppresses fabA and ts growth mutation

orf, hypothetical protein

sensor protein torS (regulator TorR)

fesponse transcriptional regulator for torA (sensor TorS)
trimethylamine N-oxide reductase, cytochrome c-type subunit
trimethylamine N-oxide reductase subunit

part of trimethylamine-N-oxide oxidoreductase

orf, hypothetical protein

curved DNA-binding protei; functions closely related to Da)
orf, hypothetical protein

periplasmic glucose-1-phosphatase

orf, hypothetical protein

trp repressor binding protei; affects association of trp repressor and operator

orf, hypothetical protein
putative transport protein

orf, hypothetical protein

putative enzyme

putative acetyltransferase

orf, hypothetical protein

putative synthetase

orf, hypothetical protein

proline dehydrogenase, PSC dehydrogenase
major sodium/proline symporter
High-affinity iron permease

orf, hypothetical protein

orf, hypothetical protein

PhoB-dependent, ATP-binding pho regulon component; may be helicase; induced by P starvation

orf, hypothetical protein
orf, hypothetical protein

orf, hypothetical protein

putative outer membrane protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative ribosomal protein

curli production assemblytransport component, 2nd curli operon
curli production assemblytransport component, 2nd curli operon
curli production assemblytransport component, 2nd curli operon
putative 2-component transcriptional regulator for 2nd curli operon
minor curlin subunit precursor, similar 1o CsgA

curlin major subunit, coiled surface structures; cryptic

putative curli production protein

orf, hypothetical protein

putative polyprotein
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1ymdD
1yceK.
0msyB
1ycel
1b1057
1pyrc
1B
1 rimJ
1figs
1figl

1 fhuE
1ycfo
1yefT
1yefx
1 cobB.
0b1121
0ymfA
1 potB
1potA
1 pepT
1ycfd
0ymfD
0 ymfE
olit

0 intE
0b1141
0 ymfH
o ymfl
0ymf)
1b1145
1b1146
1ymfL
0ymfM
1ymfN
1ymfR
1ymfo
1b1152
1b1153

0b1155

1ycw

orf, hypothetical protein
orf, hypothetical protein
acidic protein suppresses mutants lacking function of protein export
orf, hypothetical protein

putative cytochrome

dihydro-orotase

glutaredoxin 2

acetylation of N-terminal alanine of 30S ribosomal subunit protein S5
flagellar biosynthesis, cell-proximal portion of basal-body rod
homolog of Salmonella P-ring of flagella basal body

outer membrane receptor for ferric iron uptake

orf, hypothetical protein

orf, hypothetical protein

putative NAGC-like transcriptional regulator

putative nicotinic acid ide:5,6-di

homolog of virulence factor
orf, hypothetical protein

spermidine/putrescine transport system permease
ATP-binding component of spermidine/putrescine transport
putative peptidase T

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

phage T4 late gene expression; at locus of e14 element
prophage e14 integrase

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative phage repressor

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative tail fiber protein

inversion of adjacent DNA; at locus of 14 element
restriction of DNA at 5-methylcytosine residues; at locus of e14 element
orf, hypothetical protein

orf, hypothetical protein

putative transcriptional regulator

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative proteases

putative ATP-binding component of a transport system
putative part of putative ATP-binding component of a transport system
orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

hemolysin E
SOS mutagenes
SOS mutagenesis and repair

alanine racemase 2, catabolic

orf, hypothetical protein

orf, hypothetical protein

trehalase, periplasmic

putative PTS system enzyme |

putative dihydroxyacetone kinase (EC 2.7.1.2)

putative dihydroxyacetone kinase (EC 2.7.1.2)

putative sensor-type regulator

putative adhesion and penetration protein

cation transport regulator

nitrate reductase 1, alpha subunit

nitrate reductase 1, beta subunit

orf, hypothetical protein

thymidine kinase

orf, hypothetical protein

orf, hypothetical protein

CoA-linked and iron-dependent alcohol

(DMB)

rror-prone repair; processed to UmuD'; forms complex with UmuC

putative channel protein
orf, hypothetical protein
orf, hypothetical protein
putative structural proteins
orf, hypothetical protein

anthranilate synthase component I, glutamine ami and
anthranilate synthase component |

orf, hypothetical protein

orf, hypothetical protein

osmotically inducible lipoprotein

orf, hypothetical protein

aldehyde dehydrogenase, prefers NADP over NAD
4-aminobutyrate aminotransferase

phage shock protein

putative polysaccharide hydrolase

putative transport periplasmic protein

putative binding-protein dependent transport protein
putative transport system permease protein

putative oxidoreductase

putative transient receptor potential locus

putative dehydrogenase

orf, hypothetical protein

putative beta-phosphoglucomutase

putative ATP-binding component of a transport system
outer membrane protein

putative LACI-type transcriptional regulator

transferase
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putative EC 2.1 enzymes

orf, hypothetical protein

putative transcriptional regulator LYSR-type

putative transport periplasmic protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

transcriptional regulation of aerobic, anaerobic respiration, osmotic balance

p
putative pump protein (transport)

orf, hypothetical protein

putative aminohydrolase (EC 3.5.1.14)
putative transcriptional regulator LYSR-type
orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein
'ATP-dependent RNA helicase

orf, hypothetical protein

putative transposase

orf, hypothetical protein

orf, hypothetical protein

festriction alleviation and modification enhancement
recombinase, DNA renaturation
exonuclease V111, ds DNA exonuclease, 5" --> 3' specific
defective prophage rac; contains recE and oriJ
Uncharacterized conserved protein
orf, hypothetical protein

phage superinfection exclusion protein
Uncharacterized conserved protein
orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative DNA replication factor

orf, hypothetical protein

putative Rac prophage endopeptidase
trk system potassium uptake; part of Rac prophage
orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative alpha helix protein

orf, hypothetical protein

orf, hypothetical protein

putative membrane prot
orf, hypothetical protein

putative transposon resolvase

orf, hypothetical protein

putative filament protein

putative outer membrane protein

putative oxidoreductase, Fe-S subunit

heat shock protein hsld

fermentative D-lactate dehydrogenase, NAD-dependent

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

regulatory protein for 2-phenylethylamine catabolism
phenylacetaldehyde dehydrogenase

copper amine oxidase (tyramine oxidase)

putative aldehyde dehydrogenase

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative oxidoreductase

putative enzyme

putative enzyme

putative enzyme

orf, hypothetical protein

putative acyltransferase

orf, hypothetical protein

orf, hypothetical protein

putative transferase

split orf

split orf

putative dehydrogenase

orf, hypothetical protein

probable enzyme

putative phosphatidate cytidiltransferase

orf, hypothetical protein

putative enzymes

acyl carrier protein phosphodiesterase

helicase, ATP-dependent

orf, hypothetical protein

aldehyde dehydrogenase, NAD-linked

Glyceraldehyde-3-phosphate dehydrogenase

cytochrome b(561)

orf, hypothetical protein

orf, hypothetical protein

methyl-accepting chemotaxis protein 111, ribose sensor receptor
putative transcriptional regulator LYSR-type

orf, hypothetical protein

putative glycoprotein

orf, hypothetical protein

orf, hypothetical protein

acetylation of N-terminal serine of 30S ribosomal subunit protein L7; acetyl transferase
orf, hypothetical protein

tellurite resistance

tellurite resistance

orf, hypothetical protein

putative virulence protein

putative membrane transport protein

orf, hypothetical protein

putative collagenase
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orf, hypothetical protein
orf, hypothetical protein
orf, hypothetical protein

putative transcriptional regulator, also putative ATP-binding component of  transport system

putative transport protein

putative ATP-binding component of a transport system
putative transport system permease protein

putative transport system permease protein

putative aldehyde dehydrogenase

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative resistance protein

putative oxidoreductase

orf, hypothetical protein

putative outer membrane receptor for iron transport
putative receptor

L-asparagine permease

orf, hypothetical protein

thsE protein in rhs element

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative receptor

orf, hypothetical protein

orf, hypothetical protein

putative N-hydroxyarylamine O-acetyltransferase

orf, hypothetical protein

cryptic nitrate reductase 2, gamma subunit

cryptic nitrate reductase 2, delta subunit, assembly function
crypic nitrate reductase 2, beta subunit

crypic nitrate reductase 2, alpha subunit

nitrite extrusion protein 2

orf, hypothetical protein

putative glycoportein

putative outer membrane porin protein

orf, hypothetical protein

formate dehydrogenase-N, nitrate-inducible, alpha subunit
formate dehydrogenase-N, nitrate-inducible, iron-sulfur beta subunit
formate | nitrate-inducible, cytoch

orf, hypothetical protein

alcohol dehydrogenase

NAD-linked malate dehydrogenase (malic enzyme)
orf, hypothetical protein

osmotically inducible protein

putative ATP-binding component of a transport system
putative ATP-binding component of a transport system
putative transport protein

putative transport system permease protein
putative hemin-binding lipoprotein

orf, hypothetical protein

putative enzyme

orf, hypothetical protein

orf, hypothetical protein

acid sensitivity protein, putative transporter
glutamate decarboxylase isozyme

putative peptidase

orf, hypothetical protein

putative ATP-binding component of a transport system
putative enzyme

putative sulfatase

putative ARAC-type regulatory protein

orf, hypothetical protein

putative oxidoreductase, major subunit
putative adhesin; similar to FimH protein
putative fimbrial-like protein

putative fimbrial-like protein

putative outer membrane protein

orf, hypothetical protein

persistence to inhibition of murein or DNA biosynthesis, DNA-binding regulator
persistence to inhibition of murein or DNA biosynthesis; regulatory protein
putative ATP-binding component of  transport system and adhesin protein
orf, hypothetical protein

putative kinase

putative transcriptional regulator, sorC family

putative ATP-binding component of a transport system

putative transport system permease protein

putative transport system permease protein

putative LACI-type transcriptional regulator

orf, hypothetical protein

orf, hypothetical protein

putative enzyme

orf, hypothetical protein

altronate oxidoreductase

orf, hypothetical protein

orf, hypothetical protein

putative glutaminase

putative aldehyde dehydrogenase

putative transcriptional regulator LYSR-type

orf, hypothetical protein

putative resistance / regulatory protein

orf, hypothetical protein

multiple antibiotic resistance; transcriptional activator of defense systems
multiple antibiotic resistance protein

orf, hypothetical protein

putative transport protein

orf, hypothetical protein

Uncharacterized protein

orf, hypothetical protein

orf, hypothetical protein

dipeptidy! carboxypeptidase 11

putative oxidoreductase

orf, hypothetical protein

orf, hypothetical protein

putative oxidoreductase

putative transport protein

B556(Fdn) gamma subunit



00O OO OrrOOR LR R R OROR R OR R OO R R OR LR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R OROOO0O000000000ORLHOOORLROOOOOOOOOO

I T T I o e =T N T o R R o o BRI o S o o o o O - R RN

O = =T =T T T N T T oI R o o o o o o = R T T I o o o O R - T R R o o R RS

e I T e - =TI o R T R =R ol o o o o N

PR R OR LR R R OROR LR RO O R R R R R R R R R R R R R R R R R R R RO R R R R R R R R R R R R R R R R R R R R R R R R R OOROOOOOROOOORLERRROOOOROROOOOOOOOOO

PR R LR R R R R R R R R R R R R OO R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R EOOROOOOOROROORLERLERROOOROROROOOOOOOO

PR R R R R R R R R R R R R R R R R OO R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R EOOROOOOOROROORLERELERROOOROROROOOOOOOO

PR R R R R R R R R R R R R R R R R OO R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R RO R R R R R R R R R R R R R R R R R R R OOROOOOOROOOORLERLERROOOOOROOOOOO0OOOO

PR R LR R R OR R R R R R R R R R OO R R R R R R R R R R R R R R R R R R R R R R R RO R R R R R RO R R R R R R R R R R R R R R R R R R R OOROOOOOROOOORLERLERROOOOOROOOOOOOOOO

PR R R R R R R R R R R R R R R R R OO R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R RO R R R R R R R R R R R R R R R R R R EOOROOOOOROOOORLERLERROOOROROOOOOOOOO K

PR R R R R R R R R R R R R R R R OO R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R RO R R R R R R R R R R R R OOR R R HEOOROOOOOROOOORLERLELRROOOROROOOOOOOOO K

PR R R R R R R R R R R R R R R R R OO R R R R R RO R R R R R R R R R R R R R R R R R R R R R R R RO R R R R R R R R R R R R R R R R R R R OOROOOOOROOOORLERLERROOOOOROOOOOOOOO K

PR R R R R R R R OR R R R R R RO OO R R R RO O R R R R R OROR R R R R R R R R OR R R R R R R R R R R OR R OROROOROOOOO0000ORLRLELRROOOROOOOOOOOOOO K

P OlR LR LR R OR R R R R R R R R R R R R R R R R R R R OOO OOk R R R R R R R OR oL R R R R R R R OOR LR R REOOROOOOOROOOORLELELELROROORLELROOOOOO K O K

orf, hypothetical protein
orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

homolog of Qin prophage packaging protein NUL
orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

cold shock-like protein

orf, hypothetical protein

putative lysozyme

orf, hypothetical protein

orf, hypothetical protein

cold shock protein; may affect transcription
cold shock protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

polypeptide destructive to membrane potential
orf, hypothetical protein

negative regulator of translation

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

regulator of dicB

regulator of dicB

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

inhibition of cell division

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative transposase

starvation sensing protein

starvation sensing protein

orf, hypothetical protein

orf, hypothetical protein

spermidine N1-acetyltransferase

orf, hypothetical protein

orf, hypothetical protein

putative oxidoreductase, major subunit
putative oxidoreductase, major subunit
putative oxidoreductase, Fe-S subunit
putative DMSO reductase anchor subunit
putative oxidoreductase component

putative chloride channel

orf, hypothetical protein

putative transport protein

pyridine nucleotide transhydrogenase, alpha subunit
orf, hypothetical protein

fumarase C= fumarate hydratase Class I isozyme
fumarase A = fumarate hydratase Class I aerobic isozyme
orf, hypothetical protein
membrane-associated protein

glucuronide permease

beta-D-glucuronidase

repressor for uid operon

NAD-dependent 7alph:

repressor of malX and Y genes
putative membrane protein
11; specific for apurinic andlor apyrimidinic sites
transcriptional regulator for cryptic hemolysin
orf, hypothetical protein
putative membrane protein
superoxide dismutase precursor (Cu-Zn)
orf, hypothetical protein
orf, hypothetical protein
orf, hypothetical protein
putative transport protein
transcriptional repressor for pur regulon, glyA, gInB, prsA, speA
orf, hypothetical protein
orf, hypothetical protein
orf, hypothetical protein
putative oxidoreductase, Fe-S subunit
orf, hypothetical protein
orf, hypothetical protein
putative oxidoreductase, Fe-S subunit
orf, hypothetical protein
orf, hypothetical protein
orf, hypothetical protein
orf, hypothetical protein
orf, hypothetical protein
putative transport system permease protein
putative amino acid/amine transport protein
putative oxidoreductase
putative enzyme
putative oxidoreductase
putative ARAC-type regulatory protein
putative transport protein
putative flavoprotein
flavoprotein; probably electron transport
orf, hypothetical protein
putative ligase/synthetase
orf, hypothetical protein
orf, hypothetical protein
Ankyrin repeat protein
orf, hypothetical protein
orf, hypothetical protein
orf, hypothetical protein
orf, hypothetical protein
catalase; hydroperoxidase HPII(111)
orf, hypothetical protein
phospho-beta-glucosidase; cryptic
negative transcriptional regulator of cel operon

of bile acids

PEP-dependent phosphotransferase enzyme 111 for cellobiose, arbutin, and salicin
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1cheR

1 chew
1 cheA
1 motB
1 motA
1fihc

1fhD

1yecG

LotsB
1 araH
1araG
1 yecs
1fiic
11iD
11lis
1T
1amyA
1yedd
1 yedE
1 yedk

PEP-dependent phosphotransferase enzyme 11 for cellobiose, arbutin, and salici
PEP-dependent phosphotransferase enzyme IV for cellobiose, arbutin, and salicin
putative excinuclease subunit

orf, hypothetical protein

orf, hypothetical protein

putative aldehyde dehydrogenase

exonuclease 111

putative ATP-binding component of a transport system

putative thiosulfate sulfur transferase

putative cytochrome oxidase

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

cytoplasmic L-asparaginase |

putative transport protein

putative DEOR-type transcriptional regulator

orf, hypothetical protein

putative kinase

putative aldolase

putative oxidoreductase

putative transport protein

putative oxidoreductase

glyceraldehyde-3-phosphate dehydrogenase A

putative an aldehyde reductase

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative ARAC-type regulatory protein

putative amino acid/amine transport protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative transcriptional regulator LYSR-type

putative tartrate dehydrogenase

putative transport protein

orf, hypothetical protein

putative diogenase beta subunit

putative outer membrane protein

orf, hypothetical protein

putative enzyme

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative enzyme

cold shock protein

orf, hypothetical protein

putative resistance protein

orf, hypothetical protein

DNA polymerase 111, theta subunit

orf, hypothetical protein

orf, hypothetical protein

protease 1

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

phosphoribosylglycinamide formyltransferase 2

2-keto-3-deoxygluconate 6-phosphate aldolase and 2-keto-4-hydroxyglutarate aldolase
6-phosphogluconate dehydratase

glucose-6-phosphate dehydrogenase

orf, hypothetical protein

pyruvate kinase I, glucose stimulated

Holliday junction helicase subunit B; branch migration; repair

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

biotin sulfoxide reductase 2

putative cytochrome C-type protein

orf, hypothetical protein

flagellar protein

flagellar biosynthesis; possible export of flagellar proteins

putative part of export apparatus for flagellar proteins

chemotactic response; CheY protein phophatase; antagonist of Che as switch regulator
chemotaxis regulator i to flagelllar motor
response regulator for chemotaxis (cheA sensor); protein methylesterase
response regulator for is; protein glutamate

methyl-accepting chemotaxis protein IV, peptide sensor receptor
methyl-accepting chemotaxis protein 11, aspartate sensor receptor

positive regulator of CheA protein activity

sensory transducer kinase between chemo- signal receptors and CheB and CheY
enables flagellar motor rotation, linking torque machinery to cell wall
proton conductor component of motor; no effect on switching
regulator of flagellar bi i acting on class 2 operons; initiation factor
regulator of flagellar biosynthesis, acting on class 2 operons; transcriptional initiation factor
putative regulator

trehalose-6-phosphate synthase

trehalose-6-phosphate phophatase, bi

/ABC-type arabinose transport system, permease component

ATP-binding component of high-affinity L-arabinose transport system
putative transport system permease protein (former yecC)

flagellar biosynthesis; flagellin, filament structural protein

flagellar biosynthesis; filament capping protein; enables filament assembly
flagellar biosynthesis; repressor of class 3a and 3b operons (RfIA activity)
flagellar biosynthesis; repressor of class 3a and 3b operons (RfIA activity)
cytoplasmic alpha-amylase

orf, hypothetical protein

putative transport system permease protein

orf, hypothetical protein
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1wcaB

orf, hypothetical protein
orf, hypothetical protein
orf, hypothetical protein
orf, hypothetical protein
orf, hypothetical protein
flagellar biosynthesis; basal-body component, possibly at (MS-ring)-rod junction

i basal-body and ing and collar protein
component of motor switct
export of flagellar proteins?
flagellum-specific ATP synthase
flagellar fliJ protein
flagellar hook-length control protein
flagellar biosynthesis
flagellar biosynth

flagellar biosynth
flagellar biosynthesis
flagellar biosynth
flagellar biosynthesis
positive regulator for ctr capsule biosynthesis, positive transcription factor
orf, hypothetical protein
orf, hypothetical protein
orf, hypothetical protein
orf, hypothetical protein
orf, hypothetical protein
putative transmembrane subunit
DNA mismatch endonuclease, patch repair protei
DNA cytosine methylase
orf, hypothetical protein
orf, hypothetical protein
putative outer membrane protein
putative outer membrane protein
orf, hypothetical protein
putative 2-component sensor protein
putative 2-component transcriptional regulator
orf, hypothetical protein
putative reductase
orf, hypothetical protein
orf, hypothetical protein
putative cytochrome
orf, hypothetical protein
putative factor
orf, hypothetical protein
orf, hypothetical protein
putative transport protein, shikimate
AMP nucleosidase
orf, hypothetical protein
transcriptional regulator cys regulon; accessory regulatory circuit affecting cysM
nitragen assimilation control protein
100 Loon <0 . o

transferase
cobinamide ki inamide phosph

orf, hypothetical protein

orf, hypothetical protein

putative histone

outer membrane fluffing protein, similar to adhesin
orf, hypothetical protein

putative DNA repair protein, RADC family
orf, hypothetical protein

putative structural protei

orf, hypothetical protein

orf, hypothetical protein

putative alpha helix protein

orf, hypothetical protein

SbmC protein

penicillin binding protein 6b

orf, hypothetical protein

putative transport system permease protein
putative transcriptional regulator LYSR-type
putative enzyme of sugar metabolism

orf, hypothetical protein

L-histidinal:NAD+ oxi

L-histidinol:NAD+
histidi

hosphats
phosp!

N-(5'-phospho-L-fibosyl-formimino)-5-amino-1-(5" ibosyl)-4-i

imidazole glycerol phosphate synthase subunit in heterodimer with HisH
- h e

p
regulator of length of O-antigen component of lipopolysaccharide chains
UDP-glucose 6-dehydrogenase

luconate-6-phosphat

g phosp!
Predicted glycosyltransferase

putative glucose transferase

putative O-acetyl transferase

putative Galf transferase

O-antigen polymerase

UDP-galactopyranose mutase

putative O-antigen transporter

dTDP-6-deoxy-D-glucose-3,5 epimerase

glucose-1-phosphate thymidylyltransferase

dTDP-6-deoxy-L-mannose-defydrogenase

dTDP-glucose 4,6 dehydratase

homolog of Salmonella UTP--glucose-1-P uridyltransferase, probably a UDP-gal transferase
orf, hypothetical protein

putative colanic acid biosynthesis glycosyl transferase

putative galactokinase (EC 2.7.1.6).

probable export protein
putative colanic acid biosynthsis UDP-glucose lipid carrier transferase
phosphomannomutase

mannose-1-phosphate guanyltransferase

putative colanic biosynthesis glycosyl transferase

GDP-mannose mannosyl hydrolase

putative nucleotide di-P-sugar epimerase or dehydratase
GDP-D-mannose dehydratase

putative transferase

putative colanic acid biosynthesis glycosyl transferase

putative colanic acid polymerase

putative glycosyl transferase

putative transferase

ing and energizing, enabling rotation and determining its direction

component of motor switch and energizing, enabling rotation and determining its direction
flagellar biosynthesis, component of motor switch and energizing, enabling rotation and determining s direction

isomerase
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1bglx

1pbpG

1sanA
1b2146
1yeiG

1 yeil
1 yeik

putative regulator
orf, hypothetical protein
probable protein-tyrosine-phosphatase
putative polysaccharide export protein
uridine/cytidine kinase
putative sensor-type protein
3-methyl-adenine DNA glycosylase II, inducible
putative heat shock protein
putative chaperonin
orf, hypothetical protein
orf, hypothetical protein
orf, hypothetical protein
putative membrane prot
orf, hypothetical protein
orf, hypothetical protein
prophage P2 ogr protein
orf, hypothetical protein
orf, hypothetical protein
orf, hypothetical protein
Galactitol utilization operon repressor
galactitol-1-phosphate dehydrogenase
lactitol-specific enzyme 11B of y:
galactitol-specific enzyme I1A of y:
putative tagatose 6-phosphate kinase 1
tagatose-bisphosphate aldolase 1
orf, hypothetical protein
putative nucleoside permease protein
orf, hypothetical protein
putative kinase
putative transcriptional regulator
orf, hypothetical protein
orf, hypothetical protein
orf, hypothetical protein
putative type-1 fimbrial protein
putative outer membrane protein
putative chaperone
putative fimbrial-like protein
orf, hypothetical protein
putative ATPase
molybdate metabolism regulator, first fragment
molybdate metabolism regulator, second fragment 2
molybdate metabolism regulator, third fragment
putative regulator
Uncharacterized conserved protein
orf, hypothetical protein
orf, hypothetical protein
orf, hypothetical protein
orf, hypothetical protein
orf, hypothetical protein
putative transcriptional regulator
putative transport system permease protein
putative ATP-binding component of a transport system
putative transport system permease protein
putative transport system permease protein
beta-D-glucoside glucohydrolase, periplasmic
D-lactate dehydrogenase, FAD protein, NADH independent
penicillin-binding protein 7
orf, hypothetical protein
orf, hypothetical protein
putative oxidoreductase
Predicted dehydrogenase
putative channel/filament proteins
orf, hypothetical protein
putative regulator protein
orf, hypothetical protein
putative seritonin transporter
cytidine/deoxycytidine deaminase
vancomycin sensitivity
orf, hypothetical protein
putative oxidoreductase
mgl repressor, galactose operon inducer
putative esterase (EC 3.1.1.-).
putative kinase
orf, hypothetical protein
putative transcriptional regulator
orf, hypothetical protein
putative kinase
PTS system, fructose-specific I1A/fpr component
putative transport
putative oxidoreductase
putative transport system permease protein
putative ATP-binding component of a transport system
putative ATP-dependent helicase
putative ATP-binding component of a transport system
outer membrane protein 1b (Ibic)
sensor protein AtoS for response regulator AtoC
fesponse regulator of ato, ornithine decarboxylase antizyme (sensor ATOS)
acetyl-CoAiacetoacetyl-CoA transferase alpha subunit
acetyl-CoAiacetoacetyl-CoA transferase beta subunit
short chain fatty acid transporter
acetyl-CoA acetyltransferase
orf, hypothetical protein
orf, hypothetical protein
Large extracellular alpha-helical protein
orf, hypothetical protein
orf, hypothetical protein
3 iquinone-0 3. and 2-octaprenyl-6-hy
putative ATP-binding component of a transport system
pH-inducible protein involved in stress response
orf, hypothetical protein
glycerophosphodiester phosphodiesterase, periplasmic
sn-glycerol-3-phosphate permease
sn-glycerol-3-phosphate dehydrogenase (anaerobic), large subunit
sn-glycerol-3-phosphate dehydrogenase (anaerobic), membrane anchor subunit
orf, hypothetical protein
orf, hypothetical protein

phenol methylase
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0 b2246

putative transport protein

putative racemase

putative regulator

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

protein induced by aluminum

putative enzyme

putative sugar transferase

putative transformylase

orf, hypothetical protein

orf, hypothetical protein

putative transport/receptor protein
polymyxin resistance protein B
o-succinylbenzoyl-CoA synthase; conversion of chorismate to 2-o-succinylbenzoyl-CoA
dihydroxynaphtoic acid synthetase
2-oxoglutarate decarboxylase; SHCHC synthase
orf, hypothetical protein

orf, hypothetical protein

putative sulfatase / phosphatase

orf, hypothetical protein

putative aminopeptidase

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

NADH dehydrogenase | chain N

NADH dehydrogenase | chain F

putative alpha helix protein

putative transport protein

putative phosphatase

orf, hypothetical protein

orf, hypothetical protein

acetate kinase

phosphotransacetylase

putative S-transferase

putative regulator

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

histidine transport system permease protein
histidine-binding periplasmic protein of high-affinity histidine transport system
3 14 rboxy-I

y! ly

thetase: di
y ; nthetase

putative transport protein

putative peptidase

putative transporting ATPase

murein DD-endopeptidase, penicillin-insensitive
orf, hypothetical protein

orf, hypothetical protein

putative fimbrial-like protein

orf, hypothetical protein

putative fimbrial protein

putative chaperone

PapC-like porin protein involved in fimbrial biogenesis
putative fimbrial-like protein

orf, hypothetical protein

putative acyltransferase

transport of long-chain fatty acids; sensitivity to phage T2
orf, hypothetical protein

putative transport

putative prophage Sfé-like integrase

orf, hypothetical protein

putative glycan biosynthesis enzyme
putative ligase

orf, hypothetical protein

orf, hypothetical protein

putative RNA polymerase beta

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

D-serine dehydratase (deaminase) transcriptional activator
transport system permease (seine?)
D-serine dehydratase (deaminase)

multidrug resistance protein Y

multidrug resistance protein K

putative positive transcription regulator (sensor EvgS)
putative sensor for regulator EvgA

putative enzyme

putative receptor protein

putative enzyme

putative enzyme

orf, hypothetical protein

orf, hypothetical protein

putative heat shock protein

putative aminotransferase

putative 2-component transcriptional regulator
putative ARAC-type regulatory protein

orf, hypothetical protein

putative peptidase

putative transport protein

putative PTS system enzyme 11B component
orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative transport system permease

regulator for xapA

xanthosine permease

xanthosine phosphorylase

putative sugar hydrolase

putative transcriptional regulator LYSR-type
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1hyfD

1hyfH
1 b2490
1hyfR
1 focB
1uraA
1 upp
1purN
1b2504
1 b2505
1 xseA
1b2510
1b2512

0 b2520
1sseA
1 yfhE
1hcaR
1 hcaAl
1 hcaA2
1 hcaC
1 hcaB
1 hcaD

1yphB

ynthase A, O i A
PTS system protein HPr
PEP-protein phosphotransferase system enzyme |
orf, hypothetical protein
orf, hypothetical protein

ATP-binding component of sulfate permease A protein; chromate resistance

orf, hypothetical protein
putative regulator

putative beta-lactamase

orf, hypothetical protein

orf, hypothetical protein
N-acetylmuramoyl-I-alanine amidase |
orf, hypothetical protein

orf, hypothetical protein

ethanolamine ammonia-lyase, light chain
ethanolamine ammonia-lyase, heavy chain
putative prophage integrase

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

ethanolamine utilization; homolog of Salmonella putative transport protein

ethanolamine utilization; homolog of Salmonella enzyme, similar to iron-containing alcohol dehydrogenase

ethanolamine utilization; homolog of Salmonella gene
ethanolamine utilization; similar to acetaldehyde dehydrogenase
detox protein
detox protein

ethanolamine utilization; homolog of Salmonella acetyl/butyryl P transferase

orf, hypothetical protein
orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative multimodular enzyme

transaldolase A

transketolase 2 isozyme

orf, hypothetical protein

orf, hypothetical protein

putative oxidoreductase, Fe-S subunit

sensor for nitrate reductase system, protein histidine kinase (acts

on NarP and narL)

sensitivity to acriflavine, integral membrane protein, possible efflux pump
N-succinyl-diaminopimelate deacylase
orf, hypothetical protein

lipoprotein-34
hydrogenase 4 Fe-S subunit

hydrogenase 4 membrane subunit

hydrogenase 4 membrane subunit

hydrogenase 4 membrane subunit

hydrogenase 4 membrane subunit

hydrogenase 4 membrane subunit

hydrogenase 4 subunit

hydrogenase 4 Fe-S subunit

putative protein processing element

putative 2-component regulator, interaction with sigma 54
probable formate transporter (formate channel 2)

uracil transport

uracil phosphoribosyltransferase
phosphoribosylglycinamide formyltransferase 1

orf, hypothetical protein

putative outer membrane lipoprotein

exonuclease VII, large subunit

orf, hypothetical protein

putative dehydrogenase
putative membrane prot
orf, hypothetical protein

putative thiosulfate sulfurtransferase

orf, hypothetical protein

transcriptional activator of hca cluster

large terminal subunit of phenylpropionate dioxygenase

small terminal subunit of phenylpropionate dioxygenase
ferredoxin subunit of phenylpropionate dioxygenase
2,3-dihydroxy-2,3-dihydrophenylpropionate dehydrogenase
ferredoxin reductase subunit of phenylpropionate dioxygenase
orf, hypothetical protein

orf, hypothetical protein

putative oxidoreductase

putative transport system permease protein

putative ATP-binding component of a transport system
putative LACI-type transcriptional regulator

orf, hypothetical protein

putative NAGC-like transcriptional regulator

putative 2-component sensor protein

protein interacts with RecR and possibly RecF proteins
putative enzyme

orf, hypothetical protein

orf, hypothetical protein

suppressor of ftsH mutation

chorismate mutase-P and prephenate dehydratase

chorismate mutase-T and prephenate dehydrogenase

3-deoxy-D-arabinoheptulosonate-7-phosphate synthase (DAHP synthetase, tyrosine repressible)

orf, hypothetical protein
orf, hypothetical protein

orf, hypothetical protein

putative outer membrane protein

small membrane protein A

prophage CP4-57 integrase

putative histone

prophage CP4-57 regulatory protein alpA
orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

= SAICAR synthetase
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0 yfiL

1hycB
1hypC
1 hypD
1 hypE

0 chpA
0chpR
1ygeX
1ygey
1b2789
162790
1yqeB
1b2792
1syd
1yqeD
1ygdH
1 sdaC
1sdaB
lexo
1fuco

orf, hypothetical protein

orf, hypothetical protein

putative cell division protein

orf, hypothetical protein

putative GTP-binding protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

Arsenite permease

orf, hypothetical protein

orf, hypothetical protein

putative DNA repair protein

orf, hypothetical protein

orf, hypothetical protein

putative ATP-binding component of a transport system

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative enzyme

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

succinate-semialdehyde dehydrogenase, NADP-dependent activity

4-aminobutyrate aminotransferase activity

transport permease protein of gamma-aminobutyrate

putative transcriptional regulator

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

DNA-binding protein;

orf, hypothetical protein

orf, hypothetical protein

ribonucleoside-diphosphate reductase 2, alpha subunit
d lytic murein B

glucitol (sorbitol)-6-phosphate dehydrogenase

orf, hypothetical protein

putative flavodoxin

putative oxidoreductase

transcriptional regulatory protein

ascBF operon repressor

PTS system enzyme I ABC (asc), cryptic, transports specific beta-glucosides

6-phospho-beta-glucosidase; cryptic

I-NS-like protein; chaperone activity; RNA splicing?

protease involved in processing C-terminal end of the large subunit of hydrogenase 3

processing of large subunit (HycE) of hydrogenase 3 (part of the FHL complex)
hydrogenase activity

probable iron-sulfur protein of hydrogenase 3 (part of FHL complex)

large subunit of hydrogenase 3 (part of FHL complex)

probable small subunit of hydrogenase-3, iron-sulfur protein (part of formate hydrogenlyase (FHL) complex)

pleiotrophic effects on 3 hydrogenase isozymes
pleiotrophic effects on 3 hydrogenase isozymes

plays structural role in maturation of all 3 hydrogenases
orf, hypothetical protein

methyl-directed mismatch repair

protein phosphatase 2

putative DEOR-type transcriptional regulator

putative dehydrogenase

orf, hypothetical protein

putative epimerasealdolase

orf, hypothetical protein

putative transport protein

RNA polymerase, sigma S (sigma38) factor; synthesis of many growth phase related proteins

lipoprotein
putative hydrogenase subunit

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

sulfite reductase (NADPH), flavoprotein beta subunit
putative 6-pyruvoyl tetrahydrobiopterin synthase
orf, hypothetical protein

putative anti-terminator regulatory protein

putative flavoprotein

putative transport protein

putative transport protein

orf, hypothetical protein

putative oxidoreductase subunit

putative oxidoreductase

putative transport protein

putative kinase

orf, hypothetical protein

orf, hypothetical protein

probable growth inhibitor, PemK-like, autoregulated
suppressor of inhibitory function of ChpA, Pem-like, autoregulated
putative glucarate dehydratase

putative glucarate dehydratase

putative transport protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

interacts with secY

orf, hypothetical protein

orf, hypothetical protein

probable serine transporter

L-serine dehydratase (deaminase), L-SD2

5'-3' exonuclease

L-1,2-propanediol oxidoreductase
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1 fucA

L-fuculose-1-phosphate aldolase

fucose permease

L-fucose isomerase

L-fuculokinase

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein
brane-bound lytic murein A

DNA helicase, ATP-dependent dsSDNA/sSDNA exonuclease V subunit, ssDNA endonuclease

prepilin peptidase dependent protein C

prepilin peptidase dependent protein B

positive regulator for lys

low-affinity L-arabinose transport system proton symport protein

2-deoxy-D-gluconate 3-dehydrogenase

homolog of pectin degrading enzyme 5-keto 4-deoxyuronate isomerase

putative acyltransferase

putative transporter protein

orf, hypothetical protein

putative sensory transducer

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative invasion protein

orf, hypothetical protein

orf, hypothetical protein

putative 2-component transcriptional regulator

orf, hypothetical protein

orf, hypothetical protein

Uncharacterized protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative lipoprotein

orf, hypothetical protein

putative dehydrogenase

putative dehydrogenase

putative transcriptional regulator

putative carbamoyl transferase

putative dehydratase

putative deacetylase

orf, hypothetical protein

putative kinase

putative synthases

orf, hypothetical protein

orf, hypothetical protein

putative oxidoreductase, Fe-S subunit

putative proteoglycan

orf, hypothetical protein

putative dehydrogenase

orf, hypothetical protein

orf, hypothetical protein

putative oxidoreductase

putative oxidoreductase, Fe-S subunit

putative oxidoreductase, Fe-S subunit

putative permease

lysine tRNA synthetase, constitutive; suppressor of ColEL mutation in primer RNA

protein disulfide isomerase 11

putative oxidoreductase

orf, hypothetical protein

2 |

ap
proline aminopeptidase P 11

orf, hypothetical protein
putative ligase

orf, hypothetical protein
methylmalonyl-CoA mutase (MCM)
putative nucleotide-binding protein
putative enzyme

putative coenzyme A transferase
putative transcriptional regulator LYSR-type

putative transport protein

D-erythrose 4-phosphate dehydrogenase

putative kinase

putative transcriptional regulator

orf, hypothetical protein

putative oxidoreductase

orf, hypothetical protein

PTS system, mannitol-specific enzyme Il component, cryptic

PTS system, mannitol-specific enzyme Il component, cryptic

orf, hypothetical protein

DNA-specific endonuclease |

putative ribosomal protein

periplasmic L-asparaginase Il

putative secretion pathway protein

putative general secretion pathway for protein export (GSP)

putative general secretion pathway for protein export (GSP)
orf, hypothetical protein

putative peptidase

orf, hypothetical protein

putative endoglucanase

putative permease

malate synthase G

orf, hypothetical protein

glycolate oxidase iron-sulfur subunit

glycolate oxidase subunit D

transcriptional activator for glc operon

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

low-affinity phosphate transport

may modulate levels of hydrogenease-2

probable large subunit, hydrogenase-2

Predicted hydrolase

orf, hypothetical protein
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putative oxidoreductase
orf, hypothetical protein

putative oxidoreductase

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

Fe-S oxidoreductase

suppressor of ftsl

putative transport periplasmic protei
orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

modulator of drug activity B
putative fimbrial-like protein
putative membrane protein
putative membrane protein

orf, hypothetical protein

glycogen biosynthesis, rpoS dependent
putative oxidoreductase

putative membrane protein

putative kinase

orf, hypothetical protein

aerotaxis sensor receptor, flavoprotein
putative tRNA synthetase

regulator of ebg operon

evolved beta-D-galactosidase, alpha subu
evolved beta-D-galactosidase, beta subunit
putative oxidoreductase

orf, hypothetical protein

putative isomerase

putative NADPH dehydrogenase

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative cytochrome

Uncharacterized conserved protein
putative transport system permease protein
putative L-serine dehydratase

putative L-serine dehydratase

orf, hypothetical protein

probable formate acetyltransferase 3
putative kinase

anaerobically inducible L-threonine, L-serine permease
threonine dehydratase, catabolic

transcriptional activator of tdc operon

threonine dehydratase operon activator protein

orf, hypothetical protein

orf, hypothetical protein

putative dehydrogenase

orf, hypothetical protein

putative transport protein

putative hydrolase

putative protease; htrA suppressor protein

orf, hypothetical protein

putative DEOR-type transcriptional regulator of aga operon
putative tagatose 6-phosphate kinase 2

; cryptic gene
; cryptic gene

PTS system, i ific 11B component 2 (EIIB
PTS system N-acetylgalactosameine-specific 11C component 2

putative N-acetylgalactosamine-6-phosphate deacetylase

putative tagatose-6-phosphate aldoselketose isomerase
tagatose-bisphosphate aldolase 2

PTS system, ic, N ific 11B component 1 (EIIB

PTS system N-acetylgalactosamine-specific 11C component 1
PTS system, N-acetylglucosamine enzyme 11D component 1
putative galactosamine-6-phosphate isomerase

putative fimbrial-like protein

putative chaperone

putative outer membrane protein

putative fimbrial protein

putative alkaline phosphatase |

protein export - membrane protein

putative ATP-binding component of a transport system
regulator of tBDF operon, induction of Ntr enzymes
putative chaperone

putative outer membrane protein

orf, hypothetical protein

putative transcriptional regulator

orf, hypothetical protein

orf, hypothetical protein

putative transport protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

fod shape-determining protein

regulator of ftsl, penicillin binding protein 3, septation function
orf, hypothetical protein

putative transcriptional regulator

transmembrane protein affects septum formation and cell membrane permeability
integral transmembrane protein; acridine resistance

orf, hypothetical protein

putative periplasmic binding transport protein

putative transport system permease protein

putative transport system permease protein

putative ATP-binding component of a transport system
mechanosensitive channel

Uncharacterized conserved protein

putative transcriptional regulator

orf, hypothetical protein

calcium-binding protein required for initiation of chromosome replication
putative export protein A for general secretion pathway (GSP)
putative general secretion pathway for protein export (GSP)
putative general protein secretion protein

putative general secretion pathway for protein export (GSP) (TYPE Il TRAFFIC WARDEN ATPASE)

putative general protein secretion protein
putative general protein secretion protein
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0yrhB

1yhhA
1ugpQ
1ugpC
1 ugpE
1ugpA
1ugpB
11ivF

11vG

1livH

0yhhs
1yhhG
0 rhsB.
0 yhhH
0 yhht

1 yhhy
1 yhit
1 yhit

1 yhis

1 yhik
1 yhiL
0 yhim
1 yhin
1yhiQ
1 yhiR
larsR

1arsB

1larsC

1 yhis

1 yhiD
1 yhiw
1 yhix
1 gadA
1yhjA
1 treF

1yhjg
1 yhic
1 yhiE
1yhiG
1 kdgk
1 yhjK
1 yhiL
1 yhjm
1 yhiN
1yhiQ
1 yhjs

1 yhjT
1 yhju
1yhjv
1 dppF
1dppD.
1dppC
1 yhjw
1 yhjx
1yiaC
1bisC

1yiaF

1yisA

putative general protein secretion protein
putative export protein for general secretion pathway (GSP)
putative export protein | for general secretion pathway (GSP)
putative export protein J for general secretion pathway (GSP)
putative general protein secretion protein

putative general secretion

leader peptidase, integral membrane protein

bacterioferrin, an iron storage homoprotein

orf, hypothetical protein

putative enzyme

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

nitrite reductase (NAD(P)H) subunit

orf, hypothetical protein

putative amino acid/amine transport protein

putative transport protein

orf, hypothetical protein

orf, hypothetical protein

putative kinase

putative transcriptional regulator

orf, hypothetical protein

putative transport system permease protein

putative mutase

orf, hypothetical protein

orf, hypothetical protein

phosphoglycolate phosphatase

putative transport

protein histidine kinase/phosphatase sensor for OmpR, modulates expression of ompF and ompC
ferrous iron transport protein B

orf, hypothetical protein

orf, hypothetical protein

positive regulator of mal regulon

RNA phosphate cyclase

orf, hypothetical protein

putative 2-component regulator

fepressor of the glp operon

protein of glp regulon

protein of glp regulon

sn-glycerol-3-phosphate defydrogenase (aerobic)

orf, hypothetical protein

orf, hypothetical protein

regulator of gluconate (gnt) operon

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

gamma-glutamyltranspeptidase

orf, hypothetical protein

glycerophosphodiester phosphodiesterase, cytosolic
ATP-binding component of sn-glycerol 3-phosphate transport system
sn-glycerol 3-phosphate transport system, integral membrane protein
sn-glycerol 3-phosphate transport system, integral membrane protein
sn-glycerol 3-phosphate transport system periplasmic binding protein
ATP-binding component of leucine transport

ATP-binding component of high-affinity branched-chain amino acid transport system
high-affinity branched-chain amino acid transport system; membrane component
putative transport

orf, hypothetical protein

thsB protein in rhs element

orf, hypothetical protein

putative receptor

putative transporter

putative ATP-binding component of a transport system, fragment 1
putative membrane protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

transcriptional repressor of chromosomal ars operon

arsenical pump membrane protein

arsenate reductase

orf, hypothetical protein

putative transport ATPase

putative ARAC-type regulatory protein

putative ARAC-type regulatory protein

glutamate decarboxylase isozyme

putative cytochrome C peroxidase (EC 1.11.1)

cytoplasmic trehalase

putative regulator

putative transcriptional regulator LYSR-type

putative transport protein

orf, hypothetical protein

ketodeoxygluconokinase

orf, hypothetical protein

putative oxidoreductase subunit

putative endoglucanase

orf, hypothetical protein

orf, hypothetical protein

putative protease

orf, hypothetical protein

orf, hypothetical protein

putative transporter protein

putative ATP-binding component of dipeptide transport system
putative ATP-binding component of dipeptide transport system
dipeptide transport system permease protein 2

orf, hypothetical protein

putative resistance protein

orf, hypothetical protein

biotin sulfoxide reductase

orf, hypothetical protein

15150 hypothetical protein
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1aldB
1yiay
1selA

0yibA

1yibH

1yidP

1dgoT

1dgok
153694
1yidw
1yidx
1yidA
1tnaA
1tnaB
1yidy
1yieE
1 yieF
1yieG
1 yieH
1yiel
1yiel

1S150 putative transposase

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

xylulokinase

D-xylose isomerase

xylose binding protein transport system

putative ATP-binding protein of xylose transport system

putative xylose transport, membrane component
putative regulator of xyl operon
putative ATP-binding protein
alpha-amylase

Janine-alph

o (o valine-pyruvate)
orf, hypothetical protein
putative regulator

putative dehydrogenase
putative lipase

orf, hypothetical protein
putative membrane protein
putative solute-binding transport protein
Loxylulose kinase, cryptic

probable 3-hexulose 6-phosphate synthase
probable 3-hexulose-6-phosphate isomerase
putative epimerase/aldolase

putative outer membrane protein

putative transcriptional regulator LYSR-type
putative membrane protein

orf, hypothetical protein

aldehyde

putative oxidoreductase

selenocysteine synthase: L-seryl-RNA (Ser) selenium transferase

thsA protein in hs element
orf, hypothetical protein
orf, hypothetical protein
orf, hypothetical protein
putative membrane protein
orf, hypothetical protein

PTS system, mannitol-specific enzyme I1ABC components

mannitol-1-phosphate dehydrogenase
repressor for mtl

orf, hypothetical protein

L-lactate permease

transcriptional regulator
glycerol-3-phosphate dehydrogenase (NAD+)
putative 2,3-bis i

putative regulator
threonine dehydrogenase
involved in lipopolysaccharide biosynthesis

heptosy transferase I; lipopolysaccharide core biosynthesis
O-antigen ligase; lipopolysaccharide core biosynthesis
probably hexose transferase; lipopolysaccharide core biosynthesis

lipopolysaccharide core biosynthesis
lipopolysaccharide core biosynthesis

'UDP-D-

'UDP-D- alpha-1,3-D-
'UDP-D- i ide-1,6- D-
lipopolysaccharide core biosynthesis

i ide core bi is; phosphory

I i ide core

lipopolysaccharide core biosynthesis
formamidopyrimidine DNA glycosylase

DNA repair protein

putative transcriptional regulator

putative alpha helix protein
DNA-damage-inducible protein

putative RNA methylase

glutamate transport

orf, hypothetical protein

orf, hypothetical protein

putative permease

two-module transport protein

putative permease transporter

lipoprotein-28

putative transport protein

orf, hypothetical protein

orf, hypothetical protein

probable adenine deaminase (synthesis xanthine)
regulator of uhpT’

acetolactate synthase ,valine-sensitive, large subunit

putative transcriptional regulator
orf, hypothetical protein

orf, hypothetical protein

putative cotransporter

putative ARAC-type regulatory protein
probable 6-phospho-beta-glucosidase
putative transcriptional regulator
putative transport protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

D-galactonate transport

2-0x0-3-deoxygalactonate 6-phosphate aldolase and galactonate dehydratase

2-0x0-3-deoxygalactonate kinase
putative FADA-type transcriptional regulator
regulator protein for dgo operon

putative replicase EC 2.7.-

orf, hypothetical protein

tryptophanase

low affinity tryptophan permease

putative transport protein

orf, hypothetical protein

orf, hypothetical protein

putative membrane / transport protein
putative phosphatase

orf, hypothetical protein

orf, hypothetical protein
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1yieK
0 yieL.
0yieC
1bgiB
1bglF
1bglG
1 phoU
1 atpC
1 atpB
1 mioC
1yieM
1yieN
1kup
11bsD
1rbsA
11bsC
11bsB
11bsR
1yieO
1yiep
1yifE
1yif8
1ivm
1ilvE
1ivD
Lilvy
1ilvC
0yifN
1hiB
1 wecB
1 wecC

1 weeD
1 wecF
1asiB
laslA
1 hemX
1 hemC
1eyay
163808
1yigA
1 xerC
1yige
1yigF
1yige
1yigl

1yigL
1yigh
1 metR
1ysgA
1udp
1yigN
1yigP
1yigu
1 faH
1 fadB
1yigz
1 mobB
1yitF
1yihG
1yinL
0 yihm
0 yitN
0yshA
0yiho
0yitP
0yihQ
0yitR
1yihs

1hyde
1purD
0yjaA

putative isomerase
putative xylanase

putative receptor protein

phospho-beta-glucosidase B; cryptic

PTS system beta-glucosides, enzyme 11, cryptic

positive regulation of bl operon

negative regulator for pho regulon and putative enzyme in phosphate metabolism
menbrane-bound ATP synthase, F1 sector, epsilon-subunit
membrane-bound ATP synthase, FO sector, subunit a

initiation of chromosome replication

orf, hypothetical protein

putative 2-component regulator

low affinity potassium transport system

D-ribose high- y transport syster br iated protein
ATP-binding component of D-ribose high-affinity transport system
D-ribose high-affinity transport system

D-ribose periplasmic binding protein

regulator for rbs operon

putative transport protein

orf, hypothetical protein

orf, hypothetical protein

putative 2-component regulator

acetolactate synthase I1, valine insensitive, small subunit

branched-chain amino-acid aminotransferase

dihydroxyacid dehydratase

positive regulator for ilvC

ketol-acid reductoisomerase

Uncharacterized conserved protein

putative ATP-dependent RNA helicase

UDP-N-acetyl i pi ; synthesis of

UDP-N-acetyl-D- inuronic acid

dTDP-glucose 4,6-dehydratase

orf, hypothetical protein

TDP-Fuc4NAc:lipidil transferase; synthesis of enterobacterial common antigen (ECA)

putative arylsulfatase regulator

arylsulfatase

uroporphyrinogen 111 methylase
il deaminase =

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

synthesis of

synthase

site-specific recombinase, acts on cer sequence of ColEL, effects chromosome segregation at cell division

Predicted periplasmic protein
orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein
'ATP-dependent DNA helicase
Predicted hydrolase (HAD superfamily)
orf, hypothetical protein

regulator for metE and metH

putative enzyme

uridine phosphorylase

putative alpha helix chain

orf, hypothetical protein

orf, hypothetical protein

transcriptional activator affecting biosynthesis of lipopolysaccharide core, F pilin, and haemolysin

4-enzyme protein
orf, hypothetical protein

g is protein B
putative GTP-binding protein
putative endonuclease
putative transcriptional regulator
orf, hypothetical protein
putative resistance protein (transport)
orf, hypothetical protein
putative permease
putative permease
putative glycosidase
putative aldose-1-epimerase (EC 5.1.3.3)
orf, hypothetical protein
putative aldolase
putative dehydrogenase
putative kinase
putative DEOR-type transcriptional regulator
orf, hypothetical protein
orf, hypothetical protein
affects formate dehydrogenase-N
orf, hypothetical protein
putative frv operon regulatory protein
frv operon protein
PTS system, fructose-like enzyme 11BC component
PTS system, fructose-specific 1A component
thamnulose-phosphate aldolase
L-rhamnose isomerase
thamnulokinase
positive regulator for thaBAD operon
positive regulator for rhaRS operon
rhamnose transport
2-keto-3-deoxy-D-gluconate transport system
Uncharacterized periplasmic protein
putative transport system permease protein
6-phosphofructokinase |
orf, hypothetical protein
glycerol kinase
i I1and he it n
orf, hypothetical protein
glycerol dehydrogenase, (NAD)
putative transaldolase
orf, hypothetical protein
biotin-[acetylCoA ynthetase and biotin operon repressor
protein chain elongation factor EF-Tu (duplicate of tufA)
heat shock protein htrC
sensor kinase for HydG, hydrogenase 3 activity
response regulator of hydrogenase 3 activity (sensor HydH)
phosphoribosylglycinamide synthetase = GAR synthetase
orf, hypothetical protein

common antigen (ECA)
ial common antigen (ECA)
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1yjaB
1 acek
larp
1iclR
1yjbE
1yjbF
1yjbG
1yjbH
1xylE
1 malG
1 malF
1 malE
1 malk
1 lamB
1 malM
0 yjbl
1yjbL
1yjbM
1uvA
1yjcB
1yjcC
1 50xS
1 s0xR
1yjcD
1yjcF
1yjcG
1yjcH

1nrA
1nrfB
1nrfc
1nrfD
0 nrfE.
1nrfF
1nrfG
1gitp
1yjco
1 fdhF
1yjcP
1yjcQ
1yjcR
1yjcs
0yjcT
0yjcU
0yjcv
0 yjew
0 yjex
0 iR
0 mpiB
1phnQ
1 phP
1 phno
1 phaN
1 phaM
0 phnL.
1 phk
1 phn
1 phnl
1 phH
1phnG
1 phnF
1b4103
1 phnE
1 phnD
1 phnC
0yjdA
1 proP

1 basR
1yjde
1 melR
1 melA
1 melB
1 yjdF
1 fumB
1 deuB
1yjde
1yjdH
1yjd
1yjdl
0 yjdK
1lysu
0 cadA
0 cadB
0 cadC
1yjdc
1ampC
1frdC
1frdB
1yjeM
0yjeN
0yje0
1hfiX
1yjeB
1 vacB
1yjtH
0yifl
0yifl
0yjfk
1yjfL
1yjfc
12id8
1yjfN
1yjte
1yjfR
1sgaT

orf, hypothetical protein
isocitrate dehydrogenase kinase/phosphatase
regulator of acetyl CoA synthetase

repressor of aceBA operon

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

xylose-proton symport

part of maltose permease, inner membrane
part of maltose permease, periplasmic

periplasmic maltose-binding protein; substrate recognition for transport and chemotaxis

ATP-binding component of transport system for maltose
phage lambda receptor protein; maltose high-affinity receptor
periplasmic protein of mal regulon
orf, hypothetical protein
orf, hypothetical protein
orf, hypothetical protein
excision nuclease subunit A
orf, hypothetical protein
orf, hypothetical protein
regulation of superoxide response regulon
redox-sensing activator of SoxS
orf, hypothetical protein
orf, hypothetical protein
putative transport protein
orf, hypothetical protein
acetyl-CoA synthetase.
periplasmic cytochrome c(552): plays a role in nitrite reduction
pendent nitrite reductase; a px cytochrome ¢
formate-dependent nitrite reductase; Fe-S centers
formate-dependent nitrate reductase complex; transmembrane protein
formate-dependent nitrite reductase; possible assembly function
part of formate-dependent nitrite reductase complex
part of formate-dependent nitrite reductase complex
glutamate-aspartate symport protein
orf, hypothetical protein
o o

t of format H

putative enzyme

putative enzyme

putative membrane protein

orf, hypothetical protein

putative NAGC-like transcriptional regulator

putative epimerase

putative transport system permease protein

putative ATP-binding component of a transport system
putative LACI-type transcriptional regulator
transcriptional repressor of rpiB expression

ribose 5-phosphate isomerase B

orf, hypothetical protein

phosphonate metabolism

putative regulator, phn operon

ATP-binding component of phosphonate transport
phosphonate metabolism

ATP-binding component of phosphonate transport
ATP-binding component of phosphonate transport
phosphonate metabolism

phosphonate metabolism

phosphonate metabolism

phosphonate metabolism

putative transcriptional regulator

orf, hypothetical protein

membrane channel protein component of Pn transporter
periplasmic binding protein component of Pn transporter
ATP-binding component of phosphonate transport
putative vimentin

low-affinity transport system; proline permease 11
sensor protein for basR

transcriptional regulatory protein, member of 2-component regulatory system,

orf, hypothetical protein
regulator of melibiose operon

alpha-galactosidase

melibiose permease Il

orf, hypothetical protein

fumarase B= fumarate hydratase Class I; anaerobic isozyme
anaerobic dicarboxylate transport

putative 2-component transcriptional regulator

putative 2-component sensor protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

lysine tRNA synthetase, inducible; heat shock protein

Iysine decarboxylase 1

transport of lysine/cadaverine

transcriptional activator of cad operon

orf, hypothetical protein

beta-lactamase; penicillin resistance

fumarate reductase, anagrobic, membrane anchor polypeptide
fumarate reductase, anagrobic, iron-sulfur protein subunit
putative transport

orf, hypothetical protein

orf, hypothetical protein

GTP - binding subunit of protease specific for phage lambda cll repressor
orf, hypothetical protein

putative enzyme

orf, hypothetical protein

orf, hypothetical protein

putative alpha helical protein

orf, hypothetical protein

orf, hypothetical protein

putative synthetase/amidase

putative acyl coenzyme A dehydrogenase

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein
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1 uxuB
1uxuR
1yjic
1yjiD
1yjiE
1iadA
1yjic
1yjiH
1yjit
0yjiy
0 yjiK
0yjiL
0yjiM
0 yjiN
0yjio
0yjiQ
0yiiR
0yjis
0yjiT
0yjiu

orf, hypothetical protein

putative PTS system enzyme 11 A component

probable hexulose-6-phosphate synthase

putative hexulose-6-phosphate isomerase

putative epimerase/aldolase

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

transport of D-alanine, D-serine, and glycine

putative oxidoreductase

2:3-cyclic-nucleotide 2-phosphodiesterase

orf, hypothetical protein

suppressor of inhibitory function of ChpB, Peml-like, autoregulated

probable growth inhibitor, PemK-like, autoregulated

putative ATP-binding component of a transport system

putative ATP-binding component of a transport system

putative transport system permease protein

maturation of antibiotic MccB17, see tid genes

anaerobic ribonucleoside-triphosphate reductase

trehalase 6-P hydrolase

PTS system enzyme 1, trehalose specific

aspartate carbamoyltransferase, catalytic subunit

orf, hypothetical protein

orf, hypothetical protein

putative oxidoreductase

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

oithine carbamoyltransferase 1

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

L-idonate transcriptional regulator

L-idonate transporter

5-keto-D-gluconate 5-reductase

L-idonate dehydrogenase

gluconate kinase, thermosensitive glucokinase

putative oxidoreductase

prophage P4 integrase

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

1S4 hypothetical protein

putative transport protein

putative dehydrogenase

orf, hypothetical protein

orf, hypothetical protein

putative transposase

orf, hypothetical protein

ATP-binding component of citrate-dependent iron(Il) transport protein
itrate-dependent iron transport, d protein

citrate-dependent iron(l11) transport protein, cytosolic

citrate-dependent iron transport, periplasmic protein

outer membrane receptor; citrate-dependent iron transport, outer membrane receptor

regulator for fec operon, periplasmic
probable RNA polymerase sigma factor

orf, hypothetical protein

putative transport system permease

putative dehydratase

putative lyase/synthase

putative regulator

putative DEOR-type transcriptional regulator

putative epimerase

putative PTS system enzyme 11 A component

putative nucleoside triphosphatase

putative PTS system enzyme 11C component

putative lyase/synthase

putative methyltransferase

orf, hypothetical protein

putative frameshift suppressor

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

recombinase involved in phase variation; regulator for fimA
recombinase involved in phase variation; regulator for fimA
major type 1 subunit fimbrin (pilin)

fimbrial protein

periplasmic chaperone, required for type 1 fimbriae

outer membrane protein; export and assembly of type 1 fimbriae, interrupted

fimbrial morphology
fimbrial morphology

minor fimbrial subunit, D-mannose specific adhesin
gluconate transport system permease 3
mannonate hydrolase

D-mannonate oxidoreductase

regulator for uxu operon

orf, hypothetical protein

orf, hypothetical protein

putative transcriptional regulator LYSR-type
isoaspartyl dipeptidase

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein

putative transport protein

orf, hypothetical protein

putative enzyme

orf, hypothetical protein

orf, hypothetical protein

putative transport protein

orf, hypothetical protein

putative regulator

orf, hypothetical protein

orf, hypothetical protein

orf, hypothetical protein
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0 merD
0 merC
0 merB
0 yjiw
0 hsds
0 hsdM
0 hsdR
o mrr
1yjiA
1yjix
1tsr
0yjim
1viiQ
1 fhuF
1holD
1yiiG
1osmY
1yjiv
0 il
1serB
0trpR

inhibits McrE 5-methylcytosine restriction system
component of McrBC 5-methylcytosine restriction system, expands range of sequences restricted
component of McrBC 5-methylcytosine restriction system
orf, hypothetical protein

specificity determinant for hsdM and hsdR

host modification; DNA methylase M

host restriction; endonuclease R

restriction of methylated adenine

orf, hypothetical protein

orf, hypothetical protein

methyl-accepting chemotaxis protein 1, serine sensor receptor
orf, hypothetical protein

putative regulator

orf, hypothetical protein

DNA polymerase 11, psi subunit

putative phosphatase

hyperosmotically inducible periplasmic protein
Mg-dependent DNase

orf, hypothetical protein

3-phosphoserine phosphatase

regulator for trp operon and aroH; trp aporepressor



