Yable s2. Mulatlonal snec!rum of Escherichia coli evol
pos tation

E Dunula!lons under genetic drift.

e
22796 G_A
33671 6A
3112 _ibp
41251 A G
4713046
49456 4G
51834 C_T
54597 CT

316425 _1bp
321440 G_A
322200 C_T
325685 C_T

402275 _1bp
402488 A_G
416097 A_G
423013 C_T
425029 C_T
426515 T_C
430536 A_G
434579 T_C
441822 C_T
442461 G_A
442724 A_G
442739 G_A
453184 T_C
453600 ANAME?
476519 A_G
478405 A_G
479413 G_A
495884 A_G
496125 A G
497791 CT
499630 C_T
506229 G_A
507905 C_T
500491 A_C
510725 T_C
511679 C_T
512387 T_C
514124 A_G
517351 C_T
518073 HNAME?

707910 C_T
718387 _1bp
730627 AG
731841 6_A
743135 €T
746597 #NAME?
748134 7_C
751391 €T
751705 G_A
754880 G_A
761818 _1bp
765276 C_T

949011 C_T

annotation _gene criptior
intergenic (+ thrl/thrA boumlbuuu. (hv operon S eader 1and '
G1365(GGT_les isoleucyl-tRNA synthetase
G952D(GGC_carB 3 carbamoyl-phosphate synthase large subunit
intergenic (+ carB/caif v activator
H227H(CAT_ cail b0040 predicted transporter
M442V(ATG_yaaU b004s predicted transporter
NSG3S(AAC_. kefC b0047  potassium:proton antiporter
TI99T(ACG s rsmA b00S1  1657RN transferase, P
V36I(GTC_ATsurA b0053  peptidyl-prolylcis-trans isomerase (PPlase)
G78DIGGT_CIptD b00S4  LPS assembly OM complex LptDE, beta-barrel component
R179C(CGT_ thip b0067  fused thiamin transporter subunits of ABC superfamily: membrane components
L68L(CTG_CTthiP. b00S7  fused thiamin transp of ABC superfamily:
L235L(TTG_CthiB b0068  thiamin transporter subunit
GABEG(GGT_ murC b00S1  UDP-N-acetylmuramate:L-alanine ligase
Y208C(TAT_TampE bO111  predicted inner membrane protein
AIB7T(6CT s aceF b0115  py
D394G(GAC_ lpd b0116 p of three enzy p
E700G(GAA_acnB mm bif | v
AB3IT(GCG_ acnB 18 ctional 22 v
intergenic (+ cue0/ged mm/hnm
S536NIAGC_ged b0124  glucose dehydrogenase
VOV(GTG_GT panC 60133 pantothenate synthetase
PS7A(CCT_GifhuA b0150 ferrichrome outer membrane transporter
AISIV(GCC_hemt b0154
G79D(GGC_Cmtn b0159 .
Q787Q(CAG_ginD bO167 uridylyltransferase
224D(GGC_gInD bO167 uridylyltransferase
GS4E(GGG_CglnD bO167 uridylyltransferase
V9AV(GTT_G map. b0168  methionine aminopeptidase
: b0168/b016¢ i it s2
GSBG(GGT_C pyrH bO171  uridylate kinase
K535K(AAA_ dnak b0184  DNA polymerase ll alpha subunit
QBQ(CAA_CAtilS b0188  tRNA(lle)lysidine synlhelise
GA185(GGT_ pros b0194  proly-RNA synthetas
coding (651/ gloB b0212 hvdvoxvacvlg\u(almune hydrolase
coding (900/ fadE 0221 acylcoenzyme A dehydrogenase
GA1G(GGT_CfadE b0221  acyl Loenzvme A dehydrogenase
P216P(CCA_tyafl b0227  predicted lipoprotein and C40 family peptidase
L231(CT6_CTgpt b0238  guanine-hypoxanthine phosphoribosyltransferase
b0244/b462( ai farmily
R602W(CGG.yagF wzss CP4-6 prophage; predicted dehydratase
RE00R(CGT_(yagX predicted aromatic compound dioxygenase
intergenic (- matC/mats mzaz/buzq predicted protein/cyptic i imbrilin ene
pseudogene ykgA 3 putative ARAC protein
intergenic (-7ykgl/ykgC  b0303/b030: predmd
intergenic (+ ykgD/ykgE b0305/b030! predicted DNA-binding
11791(ATC_A" betA 311 choline dehydrogenase, a flavoprotein
VAG7V(GTG_betd b0312  betaine aldehyde dehydrogenase, NAD-dependent
VAS2V(GTC_ betT wzu cholme transporter of high affinity
ASSOV(GCG_ betT ine transporter of high affiniy
intergenic (+ betT/yahA boswbuar cholme transporter of high affinity/c-di-GMP-specific phosphodiesterase
€6_TC predicted inner membrane protein
maﬂ/hnsn predicted inner membrane protein/ankyrin repeat protein
b0324 predicted deaminase with metallo-dependent hydrolase domain
b0324 predicted deaminase with metallo-dependent hydrolase domain
Q147*(CAA_ yahK 225 predicted oxdoreductase, Zn-dependent and NAD(P)-bincing
intergenic (+yahK/yahl b0325/b032! predicted dent and NAD(P)- protein
coding (578 mhpR wzas DNA binding transcriptional activator, 3HPP- binding
196H(CGT_ mhp! 3-dihydroxyphenylpropionate 1,2-dioxygenase
m(ergemr,( 1frmR/yaio bossﬂbuasx vegulzmr protein that represses frmRAB operon/outer membrane protein
VI4SA(GTA_ yaiO 358 membrane protein
A98V(GCG_CtauC b0367  taurine transporter subunit
peudogene yaiT b4580  predicted 3 s putative flagellin structural protein; interrupted by IS3
pseudogene yaiT basg0  predicted ; Not cl 5 p gellin structural protein; interrupted by 153
L93P(CTG_CCsbmA b0377  microcin B17 transporter
V248A(GTA_ddIA wm D alanme D-alanine ligase A
S99S(AGT_ACpsiF d protein, PsiF family, pho regulon
intergenic (+.yaiA/aroM wsa?lbusgl Dredmred protein/conserved protein, AroM family; regulated by aroR
SS(AAC_A aroM 50390 rotein, AroM family; regulated by arol
NB2S(AAC_A proY. b0402 pralme'spemlnt permease
TIS6IACT_A secD b0408  SecYEG protein translocase auxillary subunit
R235C(CGT " secF b0409  SecYEG protein translocase auxillary subunit
KI122K(AAA_ tsx b0411  nucleoside channel, receptor of phage T6 and colicin K
1170T(ATC_A dxs b0420  1-deoxyxylulose-5-phosphate synthase, thiamine- requiring, FAD-requiring
TISBA(ACC_(dxs b0420  1-deoxyxylulose-5-phosphate synthase, thiamine- requiring, FAD-requiring
G2515(GGT_ cyoE b0428  protoheme IX farnesyltransferase
138L(CT6_TT cyoE b0428 protoheme IX farnesyltransferase
CBAR(TGC_CicyoD b0429  cytochrome o ubiquinol oxidase subunit IV
L59L(CTG_TT cyoD booze eytochrome o ubiquinol oridase subunit IV
F298L(TTT_C clpX ClpX-ClpP P
intergenic (+ clpK/lon was/hnos( ATpase of ClpX-ClpP ATP- depend o protease La
918L(TTC_CacrB b0as2  multidrug efflux system protein
L289P(CTG_CacrB b0462  multidrug efflux system protein
R358R(CGC_racrA b0463  multidrug efflux system
D298G(GAC_gsk b0477  inosine/guanosine kinase
V378V(GTA_ gsk w477 inosine; /gmosm kinase

intergenic (- fsr/ushA
D6D(GAC_G#copA
RISSW(CGG, ybaT
V796(6TG_Cybbl

wns/bom Wedmed fosmidomycin efflux system/bifunctional UDP-sugar hydrolase/S'- nucleotidase

ATIV(GCG_CybbM
T254A(ACG_ ybbN
VITOA(GTC tesh
ABIOV(GCC_ ybbP
intergenic (+ ybbP/rhsD
N715S(AAC_, hsD.
G8B1G(GGC_rhsD
ASBV(GCG_Cecl
T6T(ACA_AlghR
G93G(GGG_(ybbY
Q359*(CAG_ ylbE
AL3SA(GCA_ybeF
GB6S(GGT_AlpxH
L180L(CTG_CfolD
Y21C(TAT_TCsfmA
coding (326/'sfmH
pseudogene nmpC
coding (187/ rzpD
TBIA(ACT_GinohD
L241L(CTG_Ceuss
A216A(GCG_pheP
F123((TTC_Cnfs8
E1261G(GAGentF
intergenic (+ entF/fepE
A192V(GCC_entC
KGE(AAA_GA cStA
T349A(ACC_(cstA
R134C(CGT_ ybdM
G213E(GGG_dsbG
G479D(GGC_citT
RI41K(AGA_ ybeF
L22L(CTG_TT mrd8
intergenic (-1leus/ybel

FA09L(TTC_CasnB
5241(TCA_TasnB
H20V(CAT_T/seqA
coding (894/ kdpD
TIBAIACT_GIybiC
pseudogene ybil
L238L(TTG_Tybg0
coding (448/ ybgQ
S401G(AGT_gltA
R207C(CGT_ sdhA
A311A(GCG_sdhA
A437T(GCG_such
coding (969/ mngA
D811D(GAC_mngB
$2S(AGC_AG nadA
W130°(T6G. modA
5214P(TCA_(modA
intergenic (-1ybhD/ybhH

b0484  copper transporter
b04gs predicted transporter
bodgs i protein that the fisH htpX activity of QmcA
b0489/b049( oy ftsH htpX double mutant; predicted p o
60851 inner membrane protein, UPFO0LA family
Dnak co-chaperone, thioredoxin-like protein
94 multifunctional acy-CoA thioesterase | and protease | and lysophospholipase L1
b049 predicted ABC transporter permease
b0496/b049: predicted ABC transporter permease/rhsD element protein
b0497  rhsD element protein
b0497  rhsD element protein
b0507  glyonylate carboligase
509 reductase, depend
b0S13  predicted uracil/xanthine transporter
b4572  were a pseudo gene - frameshift fixed
b0521  predicted carbamate kinase
bOS24  UDP-23-cacylglcosamine pyrophosphatase
b0529  bifunctional 5, hy: B hyl
b0530  predicted fimbrial-like adhesin protein
b0533  predicted fimbrial-like adhesin protein
b0S53  DLP12 prophage; truncated outer membrane porin (pseudogene);is, phage, Tn; Phage o Prophage Related; outer membrane porin protein; locus of st prophage
b0S56  DLP12 prophage; predicted murein endopeptidase
b0S60  DLP12 prophage; DNA packaging protein
b0S70  sensory histidine kinase in two-component regulatory system with CusR, senses copper ions
b0576  phenylalanine rnsporter
msm reductase
enterobactin synthase mul(lenlvme complex component, ATP-dependent
wsss/bnsg enterobactin synthase component, of length of O-antigen
b0593 isochorismate synthase 1
b0598  carbon starvation protein
598 carbon starvation protein
b6 conserved protein
b0504 thioldisulfide interchange protein, periplasmic
bO512  citrateisuccinate antiporter
b0529 predicted DNA-binding transcriptional regulator
b0634 cell wall shape-determining protein
b0542/b064: leucyl-tRNA synthetase/conserved protein, DUF1451 family
b0655 glutamate, aspartate binding protein, periplasmic; part of GItKLI ABC transporter
b066S  tRNAGIn
4 asparagine synthetase B
b0574  asparagine synthetase B
b0687  regulatory protein for replcation initation
b0895  fused sensory Kinase in v system with KdpE: protein
b0704  predicted Drolem
b0705  predicted tra factor; ified; putative receptor p
60716 predicted fmbrit ke adhesin proten
b0718  predicted outer membrane protein
0720 citrate synthase
b0723  succinate dehydrogenase, flavoprotein subunit
b0723  succinate dehydrogenase, flavoprotein subunit
60726 2-oxoglutarate decarboxylase, thiamivrequiring
b0731  fused enzymes: t
b0732  alpha-mannosidase
b0750  quinolinate synthase, subunit A
b0763 mo\vbdale transporter subunit

Iybdate transporter subunit
b0768/b076¢ predmd DNA-binding transcriptional regulator/conserved protein

A41OV(GCG_ybhi 770 predicted transporter
intergenic (<ybhC/cl  bO772/_  acyhC: lambda repressor protein CI
intergenic (<ybhC/cl  b0772/_  acyl-CoA thioesterase, lipoprotein/phage lambda repressor protein CI
1373VIATC_G bioF b0776  8-amino-7-oxononanoate synthase
AT79A(GCT_ ybhK b0780  predicted transferase with NAD(P)-binding Rossmann-fold domain
T310T(ACC 4 moaA b0781  molybdopterin biosynthesis protein A
A2T(GCA_AC moak 785 molybdopterin synthase, large subunit
intergenic (+ ybhL/ybhM b0786/b078 protein, UPF0005 protein, UPF000S family
(2ybi protein, DUF1768 family/ATP-dependent DNA helicase
coding (1593 dinG b0799  ATP-dependent DNA helicase
NISS(AAC_A ybiB msnu predicted family 3 glycosyltransferase
coding (1085 ybiC predicted dehydrogenase
intergenic (- ybil/ybiX wsns/bnsok DksA-ty protein, function prot erfamily
Y232C(TAT_TybiU 821 predicted protein
S267(TCC_Tybiv wm sugar phosphatase; preference for fructose-1-P, ribose-5-P and glucose-6-P
coding (1003 gsiA 829 glutathione transporter ATP-binding protein, ABC superfar
P1405(CCG _gsiB b0830 glutathione periplasmic binding protein, ABC superfamily Uansporler
coding (668/ mdfA b0842 multidrug efflux system protein

V44A(GTT_G ybjH
intergenic (-3artl/artM

W165°(TGG_ pfiA

predicted protein

bossulbuas arginine binding protein, periplasmic/arginine transporter subunit
id-cluster [4Fe-25- 201 proten nanacrobic terminal reductses

mmg fused macrolide of family: ATP-binding

6089 DNAtranslocase o septal ing srtng dzuxhtev chromsomes
b0894  dimethyl sulfoxide reductase, anaerobic, subunit

b0898 predicted MFS-type transporter

b0302  pyruvate formate Iyase activating enzyme 1



963258 C_T
982146 T_C
987463 #NAME?
997267 C_T

1002578 #NAME?

1003105 #NAME?

1011629 €T

1016768 T_C

1017402 _1bp

1018428 G_A

1019952 A_G

1029131 HNAME?

1031054 G_A

1031983 A_G

1051935  ANAME?

1076351 G_A
1095636  #NAME?
1095998  HNAME?
1113240 C_T
1118656 G_A
1118855 C_T
1119121 7_C
1133524 A G

1226193 HNAME?
1228996 C_T
1233366 G_A
1233622 €T
1237270 C_T
1241502 A_G

1311722 _1bp
1321140 C_T
1323770 AG
1325931 _1bp
1331393 C_T
1331956 A_G

109 CT
i
1416324 _1bp
1418882 A_G
1423233 _1bp
1429333 _2bp

1615024 _1bp
1616154 7_C
1621575 ANAVIE?
1629659 T_C
1631282 T_C

1711563 _1bp
1711567 AG
1713748 7_C
1719838 3bp
1720760 7_C
1721498 A_G
1727141 7.
1727326 G_A
1727882 7.

1781742 #NAME?
1782401 G_A
1796410 G_A

1898950 G_A

P1725(CCG_Tyeal

b0913

, ComEC family of competence proteins

R24R(CGT_Crychl b0927  predicted metal-binding enzyme
intergenic (-¢asnS/pncB  b0930/b093: asparaginyl tRN
AL18V(GCA_elfD mesg predicted periplasmic pilin chaperone
coding (207/ ycbF predicted periplasmic pilini chaperone
intergenic (+ ych/pyrD wsdt/hnga' predicted periplasmic pilini chaperone/dihydro-orotate oxidase, FMN-linked
P4025(CCG 1 pai aquat-inducible membrane protein A
intergenic (uvcbz/mw wst/bDle predicted pepidase/Ter macrodomain organizer matS-binding proten
PA b0956/b0) (3ail1%G;d)
TI7T(ACC_AcompA b0957 outer membrane protein A (3a1%/61)
E130E(GAA_1sxy b0959  required for expression of CRP-5-dependent promoters
£ tuse/y required for 2-thiolation step of binding inner , UPFO00S farmily
G164D(GGC_hyaA b0972  hydrogenase 1, small subunit
N102S(AAC_ hyaB b0973  hydrogenase 1, large subunit
coding (2639 tors b0993  hybrid sensory v TorR
74P(CCG_ttors, b0993  hybrid v two- vy TorR
Pag3S(CCC_Ttors b0993  hybrid v ystem with TorR
AL0SV(GCC_torT b099a  periplasmic sensory protein associated with the TorRS two-component regulatory system
SL14L(TCA_TtorT b03%4  periplasmic sensory protein associated with the regulatory sy;
N134S(AAC_ torC b099 trimethylamine N-oxide (TMAO) reductase |, cytochrome c-type subunit
S285S(AGT_/yecE b1001  predicted protein
coding (319/ rutB b1011 ureidoacrylate amidohydrolase
mmunc c putA b1014
63196(66¢ b1014  fused DNA-binding
intergenic (. vcdu/mx 1029/b103; predicted inner membrane protein/tRNA-Ser
noncoding (85 b10: e
V2261(6TC_p mdtG b1053  predicted drug efflux system
ALI9V(GCG_solA b1059  N-methyltryptophan oxidase, FAD-binding
ASIT(GCT_ArsolA b105: N-methyltryptophan oxidase, FAD-binding
IA/bssS  b1059/b106( dase, F regulator
QU24R(CAG_flgG b1078 flagellar component of cell-distal portion of basal-body rod
TI75AACC_(flgH b1079 flagellar protein of basal-body outer-membrane L ring
D192G(GAC_figl b1083 flagellar hook-filament junction protein
L828L(TTG_Trme b108s  fused e RN & protein
E241E(GAA_IycfH b1100  predicted DNAse
G9AG(GGA_ChinT b1103  purine nucleoside phosphoramidase, dadA activator protein
G184D(GGC_ndh b1109  respiratory NADH dehydrogenase 2/cupric reductase
T42A(ACG_Gycf) b1110 predicted protein
VB12A(GTA_ mfd bl1114  transcription-repair coupling factor
TEDZT(ACG Jmfd bllla  transcription-repair coupling factor
AIBTA(GCT_ ol bi1s I
T16A(ACC_ s pepT b1127  peptidase T
G477D(GGT_phoQ b1129  sensory histidine kinase in two-component regulatory system with PhoP
intergenic (<ymf/lit  b1138/b113¢e14 prophage; predicted inner membrane protein/e14 prophage; cell death peptidase, inhibitor of T4 late gene expression
W32*(TGG_TtfaP 1155 e14 prophage; predicted protein
g} b1160/b116: Izer during Mg starvation, anti-Rss8 factor/predicted protein
pseudogene ycgH b4491 Probable Dseudngene, putative ATP-binding component of a transport system
N27D(AAT_Gymgl b4593  hypothetical prot
intergenic (+ ycgl/minE  b4521/b117: Dseudugene/ce” {avision topological specificty factor
E30E(GAG_GpliG predicted prc
coding (55/2 yegl. b1179  comserved proten
intergenic (-JhlyE/umuD  b1182/b118: hemolysin E/ONA polymerase V, subunit D
V2I(GTC_ATCfadR 1187 DNA-binding transcriptional dual regulator of fatty acid metabolism
AB7V(GCG_Gfadk b1187  DNA-binding transcriptional dual regulator of fatty acid metabolism
G4256(GGC_dadA b1189  D-amino acid dehydrogenase
S2P(TCT_CCTIdeA b1192  LD-carboxypeptidase A
RSR(CGT_CremtA b1193 lytic murein endotransglycosylase £
M201T(ATG_dhal b1199  dihydroxyacetone kinase, C-terminal domain
GAB5G(GGT._ yce) b1202  predicted adhesin
R69H(CGC_C ispE b1208  4-diphosphocytidyl-2-C-methylerythritol kinase
1222/b1 histidine kinase in with Nart transporter
Ad6V(GCG_Chns b1237  gokal DN binding ranscrpionl dusl regu\atar HNS
S645P(TCC_Cadhe 201 fused dent alcohol 1o
intergenic (+ychE/oppA  b1242/b124: predicted inner membrane pra(eln/ahgapep(ldetranspuner subunit
H291R(CAC_ oppA b1243  oligopeptide transporter s
FISE(TTT_TT oppB b1244 u\lgovepndetranipor\ersubuml
T279A(ACC_(0ppB b1244  oligopeptide transporter subunit
coding (477/ompW 1256 outer membrane protein W
S198L(TCG_TyciV b1266  conserved protein
HB00R(CAC_ yciQ b1268  predicted inner membrane protein
coding (408/ ycik b1271  predicted oxoacy-{(acyl carrier protein) reductase, EmrKY-TolC system
R105C(CGC_ cysB b1275  DNAbinding dual regulator, O
A292A(GCA_cysB. b1275 DN dual regulator, I
P119L(CCG_(acnA 01276 aconitate hyratase 1
VABA(GTC_G pgpd b1278  phosphatidylglycerophosphatase B
G1420(GGC_pyrF b1281  orotidine-5-phosphate decarboxylase
GL09E(GGG_gmr b1285  cyclic-di-GMP phosphodiesterase; csgD regulator; modulator of Rnase I stability
Intergenic (£robjyciW  b1286/b128:ribonuclease Il predicted oxdoreductase
V247V(GTT_ifabl 1288 1 reductase, depend
Q252*(CAG_ puuD 51298 gamma-Glu-GABA hydrolase
R442*(CGA_ puuC P
intergenic (+ycN/ycjO b131u/b131 predicted sugar transporter subunit: periplasric-bindng component of ABC & porter subunit: of ABC
A221V(6CG_yciO b131 predicted sugar transporter subunit: membrane component of ABC superfamily
coding (763/ yciz b1sze predicted DNA-binding transcriptional regulator
coding (428/-sieB b1353  Rac prophage; phage superinfection exclusion protein
N18OD(AAT_ydal b1359  Racprophage; conserved protein
intergenic (+yda¥/ynaA ~ b1366/b136t pseudogene, Prophage prophage; pseudogene, tail protein v;Phage or Prophage Related; helix protein
coding (3059stfR b1372  Rac prophage; predicted tal fiber protein
ABSIV(GCC_ydbK b1378  fused predicted conserved FeS binding protein
A265V(GCG_ydbK b1378  fused predicted py flavod conserved Fes binding protein
V31IA(GTC_ paaZ b1387  fused oxepin-CoA hydrol: :
coding (697/ paaZ b1387  fused oxepin-Co
A32A(GCA_G pacA b1388 ring 1,2-phenylacetyl-CoA epoxidase subunit
pseudogene ydbA b4492  pseudogene, autotransporter homolog; interrupted by 152 and 1530
pseudogene ydbA b4492  pseudogene, autotransporter homolog; interrupted by 152 and I530
pseudogene ydbA b4492  pseudogene, autotransporter homolog; interrupted by 152 and 1530
Q413*(CAA_ydbD b1407  predicted PF10971 family periplasmic methylglyoxal resistance protein
K541K(AAA_ynbC b1410  predicted hydrolase
E383K(GAA_ynbD blall  predicted phosphatase inner membrane protein
V9IV(GTT_G ydcs b1440  polyhydroxybutyrate (PHB) synthase, ABC transporter periplasmic binding protein homolog
A286A(GCG_ydcU 442 predicted spermidine/putrescine transporter subunit
intergenic (-2yncD/yncé  b1451/b14s; predicted iron outer membrane transporter/ATP-binding protein, periplasmic, function unknown
C26C(TGT_TcnarY 1467 nitrate reductase 2 (NRZ), beta subunit
C112Y(T6C_ fdnH b1475  formate dehydrogenase-N, Fe-S (beta) subunit, nitrate-inducible
V213A(6TC_ fdnH b1475  formate dehydrogenase-N, Fe-S (beta) subunit, nitrate-inducible
coding (22/1 maeA b1479
C309Y(TGT_1ddpD b148a  D,D-dipeptide permease system, ATP-binding component
intergenic (-3 ddpB/ddpA b1486/b14: D-ala-D-ala transporter subunit/D-ala-D-a la transporter subunit
R7IR(CGC_C ddpX b1488  D-ala-D-ala dipeptidase, Zn-dependent
S748S(TCG_Tpaal b149a  predicted peptidase
FI74(TTC_CyddB b1495  predicted porin protein
TISAAACC_(ydeN b1498  conserved protein
V2SA(GTT_G safA b1500  Two component system connector membrane protein, EvgSA to PhoQP
VS091(GTC_AydeP b1501 predicted oxidoreductase
VAOBA(GTA_ ydeP bis01 predicted oxidoreductase
pseudogene yneO 695 pseudogene, AidA homolog
pseudogene yneO b469%  pseudogene, AidA homolog
pseudogene yneO b4696 pseudogene, AidA homolog
N104S(AAC_, lsrD bI515  autoinducer 2 import system permease protein
A247T(GCT_IstF bi517  putative autoinducer-2 (Al-2) aldolase
coding (771/ ydeA b1528 predicted arabinose transporter
intergenic (-marC/marR b1529/b153(nr protein, UPFO0S6 repressor of multiple antibiotic resistance
coding (149/ ydel b1536  conserved protein
pseudogene ydfl b4600  pseudogene, MFS transporter family; interrupted by Qin prophage;Phage or Prophage Related; putative transport protein
pseudogene ydf) b4600  pseudogene, MFS Ivanspar\er family;interrupted by Qin prophage;Phage or Pmphage Related; putative transport protein
pseudogene ydf) 4500 pseudogene, Mi y; interrupted by Qin pr Prophage Related; putative transport protein
pseudogene ydfl b4600  pseudogene, ws uznsnnr\er family inerrupted by Qin prophage.Phage or rophage Related: putative transport prtein
pseudogene ydf) b4600  pseudogene, MFS transpor Iy; interrupted by Qin prophage;Phage or Prophage Related; putative transport protein
A38BV(GCA_ynfE b1587  prabable seenate redutase, perplasmic
G6185(GGC_ynfE b1587  probable selenate reductase, periplasmic
T127A(ACC_tynfL b1595 predicted DNA hmdmgvans:npuuna\ regulator
V213A(GTG_folM b1606 uctase, 3 reductase isozyme
A43T(GCA_A fumA bl612  fumarate hydratase (fumarase A), aerobic Class |
62935(GGC_ydgA bi614  conserved protein, DUF9AS fami
V28SA(GTG_add b1623  adenosine deaminase
V296A(GTT_IrsxC b1629 electron 1ranwur\ complex protein required for the reduction of SoxR; predicted membrane-associated NADH oxidoreductase
permease S-transferase
Intergenic (+ dtpA/gStA  b1634/b163! dipeptide and tipepic permease Aglutathionine 5 ransferase
T234A(ACC_ttyrs 1637 tyrosyltRNA synthetase
coding (493-ydhK bias  Efflux protein family (PET) component of predicted YdhIK efflux pump
Ma72T(ATG_ydhK bl64s  Efflux protein family (PET) component of predicted YdhIK efflux pump
VI28A(GTC_s0dC bl646  superoxide dismutase, Cu, Zn
1277T(ATC_Alhr b1653  predicted ATP-dependent helicase
A33IT(GCA_ Ihr b1653  predicted ATP-dependent helicase
V524A(GTC_ Ihr b1653  predicted ATP-dependent helicase
R323R(CGT_tydhC b1660 predicted transporter
V366V(GTG_ydhV b1673  predicted oxidoreductase
AT20A(GCG_ydhY bi674  predicted 4Fe-4s ferridoxin-type protein
intergenic (-)ynhG/sufE  b1678/b167¢ murein L,D-transpeptidase/sulfur acceptor protein
rswm:e Gsufc 1682 BCO complex, BC superfamil
E944K(GAA_ydil b1687  predicted FAD-linked oxidoreductase
codm& (251/ yds b1687 predicted FAD-linked oxidoreductase
coding (1487 fadk b1701  short chain acyl-CoA synthetase, anaerobic
P646L(CCG_(ppsA b1702  phosphoenolpyruvate synthase
[& heM b1714/b171¢ RN t hetase operon leader peptide
Y254Y(TAC_TthrS b1719  threonyltRNA synthetase
coding (48/7 ydiY b1722  predicted outer membrane protein, acid- inducible
A218T(GCT_ydiN b1729  predicted transporter
intergenic (-2ydjO/cedA  b1730/b173: predicted proteinjcell division modulator
intergenic (-1cedA/kate  b1731/b173; cell division modulator/catalase HPII, heme d-containing
coding (778/.xthA b1749  exonuclease Il
L170L(CTA_CydiX b1750  inner membrane protein, TVP38/TMEMG4 family
intergenic (<ydjl/ydi)  b1773/b177: predicted aldolase/predicted oxidoreductase, Zn-dependent and NAD(P)-binding
G1715(GGT_ yeak aldo-keto reductase, methylglyoxal to acetol, NADPH-dependent
AL96T(GCC_ yeaH b1782  conserved protein
R13Q(CG6_C (veaK conserved protein
Q/yoaG b1795/b1 protein, protein
intergenic (-¢ dmiR/dmlA b1799/b180( DNA-binding transcriptional activator for dmlA/D-malate oxidase, NAD-dependent; probable tartrate dehydrogenase
G55G(GGT_CdmlA D-malate oxidase, NAD-dependent; probable tartrate dehydrogenase
TI8ST(ACA dmlA b1800  D-malate oxidase, NAD-dependent; probable tartrate dehydrogenase
F298L(TTC_CyeaV. b1801 predicted transporter
intergenic (-1y0aA/yoaB  b1808/b180¢ conserved protein with nucleaside triphosphate hydrolase domain/conserved protein, UPFO076 famiily
intergenic (-1yoa€/manX b1816/b181 fused predicted membrane pecific PTS enzymes: I1A




1907902 A_G

2064578 _35590bp
2107559 7_C
2109313 T.C
2117469 T_C
2143240 G_A
2144679 G_A
2156727 C_T
2166084 T_C
2183092 #NAME?
2183183 T_C
2183989 T.C
2192433 C_T
2199926 T A
2208780 _1bp
2209908 T_C
2213732 A6
2221259 G_A
2227264 G_A
2230166 G_A
247282 7.C
2266740  #NAME?
2269332 6_A
2284189 _1bp
2285778 +c

3051424 C_T
3053912 G_A
3071788 G_A
3078743 AT

P134P(CCA_(yebQ b1828  predicted transporter
H277RICAC_ ptrB b1835 protease l
: i ONA-binding regulator
12911(ATT_ATpykA b185a  pyruvate kinase Il
intergenic (- ruvC/yebC  b1863/b186: component of RuvABC resolvasome, endonuclease/conserved protein, UPF082 family
N724S(AAC_ torZ 1872 N-oxide i,
D239N(GAT_argS b1876  arginyltRNA synthetase
D265G(GAT_tap b1885  methyl-accepting protein IV
genic (- 1897/b446( phate phosphatase, L-arabinose transp: of AB famil
coding (614/ araF b1901  Larabinose transporter subunit
GI54G(GGA. uvrC b1913  excinuclease UVrABC, endonuclease subunit
pseudogene intG b1936  predicted defective phage integrase (pseudogene)
L24L(CT6_CTdem b1961  DNAcytosine methyltransferase
M223I(ATG_ hchA b1967  Glyoxalase Il and Hsp31 molecular chaperone
FI04L(TTC_C hiuH b1970  Hydroxyisourate hydrolase
TI413T(ACT_yee) b1978  probable adhesin
Q2316*(CAA yeel 1978 probable adhesin
A307T(GCC_ shiA b1981  shikimate transporter
noncoding (3asnW b1984  tRNA-Asn
G130G(GGT_ nac 1988 DNA-binding transcriptional dual regulator of nitrogen assimilation
: b4639/b199: transposase and

T229A(ACT_(rfbA

|_{wbt [b4640]_
9

b203¢

 yoe!
glucose-1-phosphate thymidylyltransferase

membrane components

H, yoeA, insD, insC, yeeP, lu, yeeR, yees, yeeT, yeeU, cbtA, yeeW, yoeD, yoeF, yeeX, yeeA, sbmC, dacD, sbcB, yeeD, yeeE, plaP, yoel, yeeY, yeeZ, yoe, yefM, hisL, hisG, hisD, hisC, hisB, hisH, hisA, hisF, hisl, cld, ugd, gnd, insH, [wbbL]</i>

5261G(AGC_ b8 b2041  dTDP-glucose 4,6 dehydratase, NAD(P)-binding

Y437C(TAC_Tweal b2047  predicted UDP-glucose liid carrier transferase

A9T7A(GCG_ yegE b2067  predicted diguanylate cyclase, GGDEF domain signaling protein

T29MIACG_/alka b2068  3-methyl-adenine DNA glycosylase I

T343M(ACG_mdtC b2076  multidrug efflux system, subunit C

VSOA(GTA_Gyegs 2085 phosphatidylglycerol kinase, metal-dependent

intergenic (- 7rcanran b2105/b2101 DNA-binding transcriptional repressor of rcnA/membrane protein conferring nickel and cobalt resistance

FISL(TTC_CT rc b P g nickel and

intergenic (+. ran/ran b2106/b210° and cobalt of Ni and Co efflux

L304L(CTG_TmetG 114 methionyl- A Symhe(ase

DBOBE(GAT_yeh! 2118 conserved p

coding (332/.yehR b2123lipoprotein, i farmily

E93E(GAA_G yehT b2125  predicted response regulator in two-component system withYehU

H300H(CAT_ yehX b2120  predicted transporter subunit: ATP-binding component of ABC superfamily

T2791ACC_ApbpG b2134  D-alanyl-D-alanine endopeptidase

P116S(CCT_TdusC b2140  tRNA dmydwurldme synthase C

622D(GGC_CsanA b214a  vancomycin hi lusion protein; h permeable to 42 degrees

S114S(AGT_/yeiH b2158 inner membrane protein, UPF0324 'am\ly

coding (663/ IpxT 2174 LpidA p

461T(ACG i tn b2176  resistance protein for phages lambda and N4, when overexpressed

pseudogene yejo b2190  pseudogene, outer membrane transport; Not classified; putative ATP- binding component of a transport system

pseudogene yejO 2190 pseudogene, transport; ified; putative ATP- a

RI2IR(CGT_tnarP 02193 DN-indingresporse reulstor i two-component regulatory system with Narcor Nar

intergenic (+eco/mao  b2209/b221( g domain

intergenic (+eco/mao  b2209/b221( ecotin, a serine py domain

R32C(CGT_Ttada b2213  fused DNA-binding dual regulator/Of

DB4ON(GAC_ rcsD 12216 phosphotransfer intermediate protein in two- component regulatory system with ResBC

G146G(GGT_atoE. 2223 short chain fatty acid transporter

coding (87/1 atoB 2224 acetyl-CoA acetyltransferase

pseudogene yfaS b4500  pseudogene, UPFO192 family; putative membrane protein

RS8H(CGC_C nrd8 b2235 o 3, betasubun, ke
1A b2240/b224: sn-glycerol-3-phosph I , large subunit, FAD/NAD(P)-binding

Y149H(TAT_(glpC b2243 anaerch\csn gycerol 3 phosphate dehydrugenase,(subunn 4545 ron-sulfur cluster

M361I(ATG_ arnB b2253  uridine PLP-dependent

coding (914/ amC b2254 undecawenv\ phosphate-L-AradFN transferase

coding (4/97 yfbl 2271 predicted peptidase

N33D(AAC_GaloA 2290 valine-pyruvate aminotransferase 2

KI126K(AAG_ yfbV b2295  inner membrane protein, UPF0208 family

coding (634/ argT b2310  lysine/arginine/ornithine transporter subunit

Y76C(TAC_TCfolC b2315  bifunctional synthase

G374E(GGG_yfc) b2322  predicted transporter

V2SIAGTT_imnmC 2324 fused d \d FAD-dependent

A253V(6CG_aroC b2329  chorismate synthas

AI36A(GCC_yfcQ b2334  predicted fimbrial| e schesin protein

coding (12/5 yfcR b2335  predicted fimbriak-ike adhesin protein

N9IS(AAC_A yicS 3 predicted periplasmic pilus chaperone

inergenc (Vs 62339/z34t predicte fiaile adhsi protei/phasphohistiing phosphatase

NIOD(AAT_Gfad) 23 fused enoyl-CoA hy &

intergenic (+ fadL/yfdF  b2344/b234 long-chain fatty acid outer membrane nanspmer/pvemaeu protein

intergenic (+ fadL/yfdF  b2344/b234! long-chain fatty acid outer membrane transporter/predicted protein

A3GIT(GCT_gtrs b2352  serotype-specific glucosyl transferase, CPS-53 (KpLE1) prophage

L836L(TTA T eveS. 2370 hyb v v EvgA

SB54P(TCC_CeveS b2370  hybrid sensory ystem with EvgA

RI3IH(CGC_ypdA b2380 predicted sensory kinase in two-component system with Ypds

Q191*(CAG_ypdC b2382  predicted DNA-binding protein

R141R(CGT_typdE b2388  aminopeptidase

A286V(GCC_ mntH b2392  manganese/divalent cation transporter

HS66R(CAC_yfeA b2395  predicted diguanylate cyclase

L227L(CTA_Cyfen b2395  predicted diguanylate cyclase

K240K(AAA_ gltX. b2400  glutamyl4RNA synthetase

P254P(CCA_(yfeR 2409 predicted DNA-binding transcriptional regulator

M221V(ATG_cysZ b2413  predicted inner membrane protein

GL16G(GGC_ucpA b2426  predicted short-chain oxidoreductase

L2314(CTC_Cmurk 02427 Repressor for murPQ, MurNAc 6-P inducible

M250T(ATG_ murP b2429  N-acetylmuramic acid permease, EIIBC component, PTS system

AL166(GCC_yfeX 31 deferrrochelatase, cytoplasmic

intergenic (+ intZ/yffL  b2442/b244: CPZ-55 prophage; predicted mlegrase/CPZ 55 prophage; predicted protein

coding (53/6.yffL 2443 CPZ-SS prophage; predicted pr

DI6AN(GAT_eut) 2454 predicted chaperonin, e&hinu\amme utiizati

1483T(ATT_A mae8 b2463  fused 4

L305L(CTG_TacrD b2470  aminoglycoside/multidrug efflux system

V714M(GT6_ acrD 2470 aminoglycoside/multidrug efflux system

CI8C(TGT_TchyfA b2481  hydrogenase 4, 4Fe-45 subunit

coding (193/ hyf8 02482 hydrogenase 4, membrane subunit

S61P(TCC_CChyfE b2485  hydrogenase 4, membrane subunit

TI3AIACC_G hyfH b2438  hydrogenase 4, Fe-S subunil

1270M(ATA hyfR 52491 DNA-binding transcriptional activator, formate sensing

D490D(GAT_ hyfR b2491  DNA-binding transcriptional activator, formate sensing

G394D(GGT._yfgF b2503  cyclicdi-GMP phosphodiesterase, anaerobic

N1725(AAC_ vig! b2506  conserved protein

AIG7V(GCC_guaB b2508  IMP dehydrogenase

coding (632/ bamB b2512  lipoprotein required for OM biogenesis, in BamABCDE complex

R85C(CGT_Tendk b2518  multifunctional nucleoside diphosphate kinase and d3-

R140R(CGG_hscA b2526  Dnak-like molecular chaperone specific for IscU

G1736(GGC_yfhR b2534 59 peptidase family protein, function unknown

5284L(TCG_Typhs b254a  conserved protein

A9ITV(GCC_glyA b2551  serine hydroxymethyltransferase

GBBG(GGA _(rseC b2570  RseC protein involved in reduction of the SoxR iron-sulfur cluster

S310L(TCA_TyfiQ b2584 mmbmng aceylransferase foracety-CoA synthetase

G8ASG(GGT_yfiQ bZSSA r acetyl-Ca

coding (500/ yfi conserved prtein, UPFaL24 family

intergenic (+ bamb/raiA bzsas/msg lipoprotein required for OM biogenesis, in BamABCDE shock prot with 30 ribosomal subunit
il b2601/b260: , tyrosi l

W351*(TGG_yfjD b4461  inner membrane protein, UPFO0S3 family

CAGRITGT_Ceyfil b2625  CP4-57 prophage; predicted protein

CS3V(TGC_THyijP CP4-57 prophage; predicted GTP-binding protein

intergenic (+ ViiT/yfjU  b2637/b263: CP4-57 prophage; predicted protein/CP4-57 prophage; conserved protein;Phage or Prophage Related

N1523D(AACYPIA 2647 adhesin-like autotransporter

61 b2647

pseudogene ygaQ 62 predicted protein; putative enzyme

A21SA(GCG_gabD b2661  succinate-semialdehyde dehydrogenase I, NADP- dependent

G48G(GGC_(gabT b2662  d-aminobutyrate aminotransferase, PLP-dependent

P207P(CCG_tgabT b2662 d-aminobutyrate aminotransferase, PLP-dependent

intergenic (+ygaM/nrdH  b2672/b267: predicted protein/Hydrogen donor for NrdEF electron transport system; glutaredoxin-fike protein

pseudogene yga¥ b2681 predicted transporter (pseudogene);putative transport; Not classified; putative transport protein

GB17G(GGC_alas b2697  alanyl-tRNA synthetase

S425(TCT_TC recA 2699  DNAstrand with protease and Y

coding (499/ mit8 62701 membrane-bound e murei transglycosylase 8

T219A1ACG_ norW 2711 NADH:flavorubredoxin oxidoreductase

C44Y(TGC_T hyeH b2718  protein required for maturation of hydrogenase 3

G4245(GGC_hycE b2721  hydrogenase 3, large subunit

A291A(GCC_ hycE b2721 hydrogenase 3, large subunit

A286T(GCC_ hypD 2729 protein required for maturation of hydrogenases

W17*(T66_ThypE b2730  carbamoyl dehydratase, hydrogenases 1,2,3 maturation protein

1617V(ATT_GygcB. b2761  Cas3 predicted helicase needed for Cascade anti- viral activity

H71R(CAC_C queD b2765  6-pyruvoyl tetrahydrobiopterin synthase (PTPS)

A418T(GCC_ yacE

inner membrane protein, predicted transporter

HA19R(CAC_rlmC.
V87I(GTC_ATgudP
coding (192/ sdaC
S335P(TCT_CsdaC
AZB1T(GCT_fuck

H339Y(CAC_ mitA
noncoding (6 metv

LISBLICTG TrecC
coding (279/ ppdC
F24SFTTC Tigt
G1176(G66,ygda
A303A(GCT_ lysR

coang 777 veon
coding (101/ ygeR
HA3Y(CAT_T/ygeY
GIS3G(GGT. yeeY
intergenic (£yaeC/mocA

R98*(CGA_TiprfB
P169S(CCT_Tfau

TIT(ACC_A(rpiA
AT16A(GCC_yggP
DE16E(GAT_'speA

b2775
b2777/b468;
b2785 231

b2789

b28;
b2876/b287
b2878
b2878
badsd
b2886
b2887
b2891

ynthase; queosine protein
S RN
predicted D-glucarate transporter
predicted serine transporter
predicted serine transporter
Luculokinase
membrane-bound Iytic murein transglycosylase A
AM
exonuclease V (RecBCD complex), alpha chain
exonuclease V (RecBCD complex), gamma chain
exonuclease V (RecBCD complex], gamma chain
predicted protein
phosphatidylglycerol-prolipoprotein dna:ylglycery\ transferase
inner membrane protein, UPFO053 fam
DNA-binding transcriptional dual regu\amr
predicted acyltransferase
predictedtranscriptional regulator
novel lipoprotein, function unknown
novel lipoprotein, function unknown
predicted peptidase
predicted peptidase
conserved protein/CTP:molybdopterin cytidylyltransferase
predicted oxidoreductase, Fe-S subunit
predicted oxidoreductase, Fe-S subunit
predicted purine permease
predicted oxidoreductase, 4Fe-4s ferredoxin-type subunit
fused predicted oxidoreductase: Fe-5 subunit/nucleotide-binding subunit
peptide chain release factor RF-2
conserved protein, 5-formyltetrahydrofolate cyclo-ligase family
ribose 5-phosphate isomerase, constitutive
predicted dehydrogena
biosynthetic arginine decarboxylase, PLP- binding




3081809 C_T
3091281 G_A
3093341 7.C
3095712 _1bp
3096674 7_C
3096971 A_G
3104125 A_G
3105091 T_C
3115501 G_A
3116307 4G
3117751 T_C
3124197 T.C
3128873 G_A
3129030 #NAME?
3129245 G_A
3130836 A_G
3139861 A_G
3140914 AT
3152045 T_C
3160152 G_A
3170470 +C
3172183 _1bp
3176821 7.C
3177383 A_G
3179794 +¢
3182657 G_A
3186448 G_A
3188029 _1bp
3189036 H#NAME?
3195785 C_T
3202668 A_C
3223480 T

3331774 #NAME?
3331775 _ibp
3331775 #NAME?
3332238 A G
3335221 G_A

3381013 T_C
3384682 G_A
3391730 T_C
3394215 G_A
3397191 _1bp

3151477 16p_CC
3456114 T_C
3473420 G_A
3476289 G_A
3497261 A_G

T
3026232 #NAME?

4042354 €T

4269249 ANAME?

4287686 HNAME?

AL82V(GCA_ metk 12942 S-adenosylmethionine synthetase
G745(GGC AvegU b2953  conserved protein, UPFO235 family
5290G(AGT_yggM b2956  conserved protein
coding (591/ YeeN b2958 predicted protein
N47D(AAC_Gyggl b2959  conserved protein, DUF469 family
HI87H(CAT_ trm! 2960 tANAm(7)G46 methyltransferase, SAM-dependent
ZspeC/y inner , DUFSS4 family
noncoding (4 pheV b2967  tRNA-Phe
P153L(CCG_(glcA 2975 glycolate transporter
synthase G
N24SS(AAT_glcB. b2976  malate synthase G
pseudogene yghO b2981  pseudogene, DNA-binding transcriptional regulator homology
V22M(GTG_syghT b2986 predicted ATP-binding protein
coding (221/ yghT b2986 predicted ATP-binding protein
E146K(GAA_ yghT b2986 predicted ATP-binding protein
V72A(GTT_G pits b2987  phosphate transporter
R360R(CGT_thybO 12997 hydrogenase 2, small subunit
HIQ(CAT_CAhybO 2997 hydrogenase 2, small subunit
R248R(CGT_tdkgA b3012  2,5-diketo-D-gluconate reductase A
NI67N(AAC_parC b3019  DNA topoisomerase IV, subunit A
coding (216/ yaiA b3031  acyl CoA esterase in vitro
pseudogene nudk b3034  ADP-ribose pyrophosphatase
ABIA(GCA_GygiD b3039  predicted dioxygenase, Lig8 family
MS2V(ATG_CzupT b3040  zinc transporter
coding (275/ yaiC b3042  conserved protein
pseudogene yaiG b3046  pseudogene; outer membrane; putative
QS8*(CAG_T glgs b3043  predicted glycogen synthesis protein
coding (486/ yaik b3051  PHB family membrane protein, function unknown
coding (1493 yaik b3051  PHB family membrane protein, function unknown
intergenic (-1VgiF/ygiM  b3054/b305! predicted adenylate cyclase/SH3 domain protein
intergenic (+ ttdB/ttdT  b3062/b306: L-tartrate uehyura«ase, beta subunit/L-tartrate/succinate antiporte
R334C(CGC_ yeil b3079  conserved prot
V207A(GTC_ ImG bee  armNAmGIES methyltransferase, SAM- dependent
GATS(GGT_AYajG b3102  predicted S-transferase
S67S(AGC_AitdcF b3113  predicted L-PSP (MRNA) endoribonuclease
coding (807/ tdcA b3118  DNA-binding transcriptional activator
VIGBA(GTC_ garR b3125 tartronate semialdehyde reductase
V3411(GTC_p garD b3128  (D)-galactarate dehydrogenase
G635(GGC_AKbaZ b3132  tagatose 6-phosphate aldolase 1, kbaZ subunit
pseudogene agaW b313a e PTS, fragment entral intermediary metabolism: PTS system
RI90H(CGC_agal b3141  galactosamine-6-phosphate isomerase
TP2AT(ACG iyral 3144 predicted outer membrane protein
DI6AG(GAT_ diah b3149  Dnahinitiator-associating factor for replication initiation
LI7L(CTG_CTyhbT b3157  predicted lipid carrier protein, COG3154 family
S460S(TCC_T pnp b3164  polynucleotide phosphorylase/polyadenylase
TL4TAACC (argG b3172  argininosuccinate synthetase
D235G(GAC_fisH b3178  protease, ATP-dependent zinc-metallo
genic (g b3181/b318; | vl
coding (276/ dacB b3182  D-alanyl-D-alanine carboxypeptidase
KS7K(AAG_A yhbE b3184  predicted inner membrane permease
R340C(CGT_ murA b3189  UDP-N-acetylglucosamine 1- carboxyvinyltransferase
coding (136/ yrbA b3190  predicted DNA-binding transcriptional regulator, BolA family
coding (163/ mlaB b3191  ABCtransporter maintaining OM lipid asymmetry, cytoplasmic STAS component
coding (162/ miaB b3191  ABC transporter maintaining OM lipid asymmetry, cytoplasmic STAS component
coding (162/ mlaB b3191  ABCtransporter maintaining OM lipid asymmetry, cytoplasmic STAS component
vuzN(YAY (m\ac b3192  ABC transporter maintaining OM lipid asymmetry, periplasmic binding protein
ABIA(GCG_CyrbG b3196 predicted calcium/sodium:proton antiporter
m(ergemr, (m mm/vmu " NTPase, g
intergenic (+npr/yrbl  b3206/b320: N-regulated PTS system protein
coding (283/ elbB 09 isoprenoid biosynthesis protein with amidotransferase-like domain
G7185(GGC_glt® 212 glutamate synthase, large subunit
intergenic (+iyhcF/yhcG  b3219/b322(predicted transcriptional regulator/conserved protein
V216A(GTG_yheG b3: conserved proten
A3G6T(GCG_yheG 03220 conserved p
R341R(CGC_inanT b3224  sialic acid transporter
G184G(GGT_nank b3226  DNA-binding transcriptional repressor of the nan operon, induced by sialic acid
coding (739/ yheM b3232  conserved protein with nucleoside triphosphate hydrolase domain
intergenic (+argR/yhcN  b3237/b323t DNA-binding. dual regulator, L- protein
E619G(GAA_aaeB b3240  p-hydroxybenzoic acid efflux system component
MI61I(ATG_ aaeR b3243  transcriptional regulator for aaeXAB operon
Y249C(TAC Trng b3247  ribonuclease 6
G148G(GGC_mreC b3250 wall MreBCD P pr
coding (822/ csrD b3252 targeting factor for csrBC SRNA degradation
STIP(TCG_ClcsiD b3252  targeting factor for csrBC SRNA degradation
Q619Q(CAG_acrF b3266  multidrug efflux system protein
1100T(ATT_A yrdA b3279  conserved protein
TS7IACC_AT rpoA b3295  RNA polymerase, alpha subunit
Qs4Q(CAA_CrpiX b3309 505 ribosomal subunit protein L24
R182R(AGA_ gsph b3323  general secretory pathway component, cryptic
L232L(TTA T gspC b3324  general secretory pathway component, cryptic
A141P(GCC_gspD b3325  general secretory pathway component, cryptic
coding (421/ gspD b3325  general secretory pathway component, cryptic
WI38R(TGG. g5pG b3328  pseudopllin, cryptic, general secretion pathway
AI8V(GCG_CyheV b4s51  predicted protein
G1076(GGG_yhes b3352  fused predicted transporter subunits of ABC superfamily: ATP-binding components
DBIG(GAT_CfriC b447a fructoselysine 3-epimerase
T3P(ACC_CCAfriD b3374  fructoselysine 6-kinase
DIS9G(GAT_hofQ 63391 protein required for the utlzation of DNA as a carbon source; imbrial transporter homolog
A226T(GCC_ mall b3418  DNAbinding mal regulon and ' protein
M472V(ATG_ rteR 3020 sigma S4-dependent wanserptonsl regulator of tcbA expresson
coding (1238 glgX b3431  glycogen debranching enzyme
Y72C(TAT_Tlivk 3458 leucine transporter subunit
AL03A(GCA_yhhs b3473  inner membrane protein, predicted transporter
T66I(ACC_ATyhhS b3473  inner membrane protein, predicted transporter
L1095(TTA_T nikD 479 nickel transporter subunit
intergenic (+ yhiM/yhiN  b3491/b349; \ DUF1323 [Z
C/yhis b
L101P(CTC_CdetR b3507 premea Nibinding anscionsl reguttor
(-2gad 15/b: of C in absence of Gad regulator
inergenic(£gadX/gadh. b3516/6351"ONA i du | P
coding (651 03518 predicted cytochrome C peroidase
ALOIA(GCA_yhiA b3518 predicted cytochrome C peroxidase
ESGG(GAA_GyhjA b3518  predicted cytochrome C peroxidase
A3GIA(GCC_treF b3519  cytoplasmic trehalase
TS6T(ACC_A(dctA b3528  Ca-dicarboxylic acid, orotate and citrate transporter
S653P(TCA_ChesB. b3532  regulator of cellulose synthase, cyclic di-GMP binding
Y218H(TAC_(besh b3533  cellulose Svmhase, catalyic subunit
intergenic (+ besG/IdrD  b3538/b4ds: inner s tide, small
P270L(CCG_(dppF 63540 dipeptide transporter
W433R(TGG dppA b3544  dipeptide transporter
e (+ ghrb/yiaF reductase B/conserved protein
V232A(6TG_yiak b3575  2,3-diketo-L-gulonate reductase, NADH-dependent
G345D(GGC_Iyxk b3580  Lxylulose kinase
coding (695/ yibA b3594  Predicted lyase containing HEAT-repeat
pseudogene yibW b4g51  pseudogene, rhsA-linked
N261SAAC_gomM  b3612  phosphoglycero mutase I, cofactor-independent
D210G(GAC_kbl b3617  glycine C-acetykransferase
6253G(GGG_rfaC b3621  ADP-heptose:LPS heptosyl transferase |
L272L(CTA_CrfaB. b3628 ¢ 3
MOOI(ATG_A rfaG b3631  glucosyltransferase |
TI261(ACA_AfaQ b3632  lipopolysaccharide core biosynthesis protein
V296A(GTC_ waah b3633 transferase (KDO transferase)
MI128I(ATG_ recG. b352  ATP-dependent DNA helicase
HS10R(CAC_yicl 56 predicted alpha-glucosidase
intergenic (-2ivbL/tisB  b3672/b461tilvB operon leader peptide/lexA-regulated toxic peptide involved in persister formation; membrane peptide that decreases proton motive force and ATP levels
S342F(TCT_Tgyr8 699 INA gyrase, subunit
R23H(CGC_C thaC. b3707  tryptophanase leader peptide
L225L(CTG_Tyidz b3711  predicted DNA-binding transcriptional regulator
GL43E(GGA_cbrB b3716  inner membrane protein, creBC regulon
KSAE(AAG_G yiek b3718  predicted 6 Dhuwhog\ucunu\acmnase
1168I(ATC_A" pstC b3727  phosphate transporter
L112CTG_CmnmG  b3741  S-methylaminomethyl- 2-hiouridine modifcaton t GINA U34
E27K(GAA_A mioC 3742 FMN-binding protein Mio
coding (239/ kup b3747 otassium transporter
intergenic (+r7sC/gitU b3756/b375 165 ribosomal RNA of rmC operon/tRNA-Glu
V209V(GTG_ilvY b3773  DNA-binding transcriptional dual regulator
G268G(GGC_iC b3774  ketol-acid reductoisomerase, NAD(P)-binding
A230V(6CG_w2zE b3785  Entobacterial Common Antigen (ECA) polysaccharide chain length modulation protein
G389G(GGC_waxE b3792  O-antigen translocase
HB3H(CAC_C rffT b4l TDP-FucdNACipidiiFucaNAc transferase
L161L(TTG_T hemX b3803 predicted uroporphyrinogen Ill methyltransferase
AL37T(GCT s hemC b3805  hydroxymethylbilane synthase
intergenic (+recQ/rhtC b3 : ATP-dependent DNA efflux pump
T8T(ACG_AC yigP b3834  conserved protein, SCP2 family
genic (-y protein required for normal cell division/activator of Der GTPase
b3871/b387; GTP-binding DNA-binding regulator
intergenic (-3yinQ/yinR  b3878/0387¢ i
W222°(TGG_yihT b3881  predicted aldolase
S95P(TCC_CCyihU b3882 depend
DI191G(GAC_ rhaB b3904  rhamnulokinase
AS8V(GCA_G uspD b3923  stress-induced protein
AGIAGCA_GelpX b3925 fructose 1,6-bisphosphatase I
AL23T(6CT_hslU b3931  molecular chaperone and ATPase component of HsIUV protease
TI3T(ACT_ACmets b3939  cystathionine gamma-synthase, PLP-dependent
1583T(ATC_A pfiD b3951  predicted formate acetyltransferase 2 (pyruvate formate lyase Il
T203A(ACG_argH b3960  argininosuccinate lyase
R6OR(CGT_Cicoah b3974  pantothenate kinase
noncodin (SgtV b4008  tRNAGlu
264V(GCG_aces b4014  malate synthase A
MA9V(ATG_Cpgi b4025  glucosephosphate isomerase
ASOOV(GCG_malF b4033 maltose transporter subunit
H3R(CAC_CGubiC horismate--pyruvate lyase
m(er&emc( yibS/aphA Mszllbws' hypothetical protein/acid phosphatase/phosphotransferase, class 8, non-specific
8G(GGC_GluvrA b40s8  ATpase and DNA damage recognition protein of nucleotide excision repair excinuclease UvrABC
m!ergem: (+ SOR/yicD  b4063/b406+ DNA-binding dual regulator, Fe-s edox-sensing/pr permease
319A(6C6_actP b4067  acetate transporter
Y104H(TAC( 071 nitrite reductase, formate-dependent, penta-heme cytochrome ¢
GB5G(GGC_C nrfC b4072  formate-dependent nitrite reductase, 4Fe4s subunit
RI12H(CGC_ nrfE b4074  hemelyase (NIfEFG) for insertion of heme into c552, subunit NrfE
T6S3A(ACC_(fdhF b4079  formate dehydrogenase-H, selenopolypeptide subunit
WS28R(TGG_fdhF b4079 3 bunit
VAIBA(GTT_lepth b4114  predicted metal dependent hydrolase

Ic component 2



4325457 _1bp coding (1440 epth b4114  predicted metal dependent hydrolase

4349100 A G 1275T(ATC_A cadA ba131  lysine decarboxylase, acid-inducible
4355497 G A G284G(GGC_dsbD ba13s  fused i activator of DsbC; d protein
4358824 C_T A270A(GCG_aspA b4139  aspartate ammonia-lyase

4373280 A G R74R(CGT_CifrdA b4154  fumarate reductase (anaerobic) catalytic and NAD/flavoprotein subunit

4374714 C T R256C(CGT_ yjeA b415s  EF-P-lysine3d-lysine ligase

4398757 AG L266L(TTA T rnr b4179  exoribonuclease R, RNase R

4400788 A_G I70VIATT_GT rim8 b4180 235 rRNA (Gm2251)-methyltransferase

4411014 €T intergenic (-€ulaG/ulaA  b4192/b419: L-ascorbate 6-phosphate lactonase/L-ascorbate-specific enzyme IIC component of PTS
4413069 C_T AL9V(GCA_G ulaC b4195  Lascorbate-specific enzyme IIA component of PTS

4419228 A G peudogene yifA b4205  pseudogene, related to transcriptional regulators

4425612 A_G QBSR(CAG_CytfH b4212  predicted transcriptional regulator, HxlR-type, DUF24 family

4438300 A G VIBIVIGTA_ ytiN b4221  large conserved protein, DUF490 family

4447073 _1bp  fructose-1 i ligase
4448855 T_G NI0GT(AAC_ yigA b423a  conserved protein, ribosome-associated

4471270 #NAME?  pseudogene yigN b4257  inner membrane protein, DUF898 family

4473728 A G VA72A(GTT_tvals b4258  valyl-tRNA synthetase

4474935 C_T G70S(GGC_Avals b4258  valy-RNA synthetase

4482671 C_T S387NAGC_ idnT b4265  Liidonate and D-gluconate transporter

4491422 T_C pseudogene yigX b4575  KpLE2 phage-like element; predicted protein, C-ter fragment (pseudogene)

4503345 C_T L125L(TTG_Tfecd b4283  KpLE2 phage-like element; iron-dicitrate transporter subunit

4512640 C_T G229E(GGG_yihF b4296  KpLE2 phage-like element; predicted transporter

4513876 C_T G508G(GGG_yjhG b4297  KpLE2 phage-like element; predicted dehydratase

4523281 G_A intergenic (-35gcX/yihY  b4305/b465t KpLE2 phage-like element; predicted with Zn-depend novel zinc finger family.
4528939 G_C acid i mutarotase
4541716 #NAME? coding (836/ gntP 4321 fructuronate transporter

4544240 _1bp coding (35/1 uxuB b4323  D-mannonate oxidoreductase, NAD-dependent

4548065 #NAME? jiC/irad fter DNA damage,

4556091 A_G 1355T(ATT_A yjiM b4335 predicted 2-hydroxyglutaryl-CoA dehydratase

4564710 C_T pseudogene yiiT b4332  pseudogene

4564845 C T pseudogene ji b4322  pseudogene

4569673 C_T P323P(CCG_(mrB b43a6  S-methylcytosine-specific restriction enzyme McrBC, subunit Mcr8

4578853 G_A G2015(GGC_mrr b4351  methylated adenine and cytosine restriction protein

4580254 A_G YA4H(TAT_CryjiX b4353  conserved protein

4590564 A_G ( transferases | and Il/conserved protein

4590910 T_C transferases | and ll/conserved protein

4597390 #NAME?  noncoding (8leuV/ b4368  tRNA-Leu

4597511 #NAME? noncoding (8leup b4369  tRNA-Leu

4597626 #NAME? noncoding (8leuQ 4370 tRNALeu

4597627 _1bp noncoding (7leua 4370 tRNA-Leu

4600543 C_T H198H(CAC_iiG b4374  dUMP phosphatase

4600633 +C i release factor RF-3

4601290 T_C Y191Y(TAT_TpriC b4375  peptide chain release factor RF-3

4606903 G_A G489G(GC_yil b4330  conserved protein

4612348 A_G K54K(AAA_A deoD b4388  purine-nucleoside phosphorylase

4612459 C T S91S(TCC_TC deoD b433a  purine-nucleoside phosphorylase

4613568 C_T R166*(CGA_ i) b4385  HipA family protein

4614026 A_G Q318Q(CAA.yjj) b4385  HipA family protein

4614061 T_C V330A(GTG_yii) b4385  HipA family protein

4615538 C_T G186S(GGT_ ytjB b4387  conserved membrane protein

4621836 C_T intergenic (ZyjjK/slt  b4391/b439; fused predicted transporter subunits of ABC superfamily: ATP-binding components/lytic murein transglycosylase, soluble
4623593 C_T 55285(AGC_Jslt b4392 lytic murein transglycosylase, soluble

4629474 histidine kinase in with CreB or PhoB, regulator of the CreBC regulon/inner membrane protein

X creD
4630868 ANAME?  intergenic (+ creD/arcA  b4400/b440; inner membrane protein/DNA-binding response regulator in two-component regulatory system with ArcB or CpxA



