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Figure S2 Maximum growth rates in the absent of UV were maintained over 56 days. The growth rates of the

ancestral and evolved cells (day 28 and day 56 ) were measured by the same method with our previous study (Shibai,

et al., 2017). Typically, the maximum growth rate was obtained as the slope of the exponential growth phase

(OD595=0.01~0.06). The error bars represents the standard deviation (n=10).



Figure S3 Relationship between number of synonymous mutations, total UV dose and total increase in cell density

over 56-day experiment. UV exposure time and accumulated synonymous BPSs did not show significant correlation

(ρ=0.43, t=0.82, df=3, P=0.47) (a), while the UV exposure time reflected the difference in increase of cell densities

between lineages (b). Small numbers represent corresponding evolved lineage.
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Figure S4 Growth curves in repeated serial transfer with automated UV irradiation (colored version of Fig. 4)
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Figure S6 Mutation rates of the different mutation strategies. The mutation rates for the wild type (WT), mutS-

defective strain (ΔS’) and the manual-UV strain were obtained from previous studies8-10.
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Table S1. Detailed mutation list

Lineage Genome Position Mutation (nucleotide change) Gene Amino acid change Gene product Synonymous/Non-synonymous
1 12883 G→C dnaK V241L chaperone Hsp70, co-chaperone with DnaJ Non-synonymous
1 36378 A→T caiT S127T predicted transporter Non-synonymous
1 39928 G→A fixC M308I predicted oxidoreductase, FAD/NAD(P)-binding domain Non-synonymous
1 75514 G→A leuC A59V 3-isopropylmalate isomerase subunit, dehydratase component Non-synonymous

1 106384 G→A mutT/yacG -
nucleoside triphosphate pyrophosphohydrolase, marked preference for dGTP/conserved
protein

-

1 106969 G→A yacF S152S conserved protein Synonymous
1 108373 C→T guaC F35F GMP reductase Synonymous
1 117004 C→T pdhR P30S DNA-binding transcriptional dual regulator Non-synonymous
1 120037 C→T aceE S732S pyruvate dehydrogenase, decarboxylase component E1, thiamin-binding Synonymous
1 130685 GCTTCTTC→GCTTC speE - spermidine synthase (putrescine aminopropyltransferase) -
1 168797 G→A dgt G234S deoxyguanosine triphosphate triphosphohydrolase Non-synonymous
1 171908 C→T cdaR P195P DNA-binding transcriptional regulator Synonymous
1 175862 G→A glnD A550A uridylyltransferase Synonymous
1 191312 C→A fabZ F117L (3R)-hydroxymyristol acyl carrier protein dehydratase Non-synonymous
1 206377 C→T proS K420K prolyl-tRNA synthetase Synonymous
1 209869 A→T metI F205Y DL-methionine transporter subunit Non-synonymous
1 214883 G→C rrlH -88- 23S rRNA (rrlH) (RNA gene)
1 236708 T→A yafM D70E conserved protein Non-synonymous
1 236709 G→A yafM D71N conserved protein Non-synonymous
1 270637 T→C yahL F91F predicted protein Synonymous
1 283764 T→A codA/cynR - cytosine deaminase/DNA-binding transcriptional dual regulator -
1 283767 T→C codA/cynR - cytosine deaminase/DNA-binding transcriptional dual regulator -
1 283795 C→T codA/cynR - cytosine deaminase/DNA-binding transcriptional dual regulator -
1 309267 C→A yaiB R47R predicted protein Synonymous
1 322242 C→A sbcC A419S exonuclease, dsDNA, ATP-dependent Non-synonymous
1 324213 G→A sbcD Y161Y exonuclease, dsDNA, ATP-dependent Synonymous
1 329864 A→G proY Q379R predicted cryptic proline transporter Non-synonymous
1 333803 T→A queA I350I S-adenosylmethionine:tRNA ribosyltransferase-isomerase Synonymous
1 356337 C→T cyoC G23R cytochrome o ubiquinol oxidase subunit III Non-synonymous
1 366288 T→C clpX S374P ATPase and specificity subunit of ClpX-ClpP ATP-dependent serine protease Non-synonymous
1 368061 T→C lon I477I DNA-binding ATP-dependent protease La Synonymous
1 385740 G→A ylaB I207I conserved inner membrane protein Synonymous
1 393686 G→A acrR E61E DNA-binding transcriptional regulator Synonymous
1 401531 G→C dnaX R566P DNA polymerase III/DNA elongation factor III, tau and gamma subunits Non-synonymous
1 428058 G→A ybbA E195K predicted transporter subunit Non-synonymous
1 431622 A→G ybbB I20I tRNA 2-selenouridine synthase, selenophosphate-dependent Synonymous
1 445783 G→A allD P346S ureidoglycolate dehydrogenase Non-synonymous
1 465290 C→T argU/envY - tRNA-Arg(UCU)/DNA-binding transcriptional activator -
1 469654 C→A nfrA L234L bacteriophage N4 receptor, outer membrane subunit Synonymous
1 474210 T→A cusR Q212L DNA-binding response regulator in two-component regulatory system with CusS Non-synonymous
1 474827 G→A cusR V6V DNA-binding response regulator in two-component regulatory system with CusS Synonymous



1 474968 T→C cusR/cusC -
DNA-binding response regulator in two-component regulatory system with
CusS/copper/silver efflux system, outer membrane component

-

1 486268 G→A fepA/fes - iron-enterobactin outer membrane transporter/enterobactin/ferric enterobactin esterase -
1 532749 T→A tatE/lipA - tatABCE protein translocation system subunit/lipoate synthase -
1 539168 G→A mrdB P221L cell wall shape-determining protein Non-synonymous
1 554187 G→A djlC E154K Hsc56 co-chaperone of HscC Non-synonymous
1 563798 A→T ybeX I106I predicteed ion transport Synonymous
1 575291 C→T nagB G218S glucosamine-6-phosphate deaminase Non-synonymous
1 625538 C→T sucB/sucC - dihydrolipoyltranssuccinase/succinyl-CoA synthetase, beta subunit -
1 640973 T→C tolB I167I periplasmic protein Synonymous

1 648120 G→C ybgS/aroG -
conserved protein/3-deoxy-D-arabino-heptulosonate-7-phosphate synthase, phenylalanine
repressible

-

1 654991 C→A galE/modF - UDP-galactose-4-epimerase/fused subunits of molybdate transporter -
1 655056 ATTTTT→ATTTT modF - fused subunits of molybdate transporter -
1 670577 GCC→GC ybhB - predicted kinase inhibitor -
1 684874 C→T ybhN G120S conserved inner membrane protein Non-synonymous
1 696409 C→A dinG R203S ATP-dependent DNA helicase Non-synonymous
1 725869 C→T ybiY G135S predicted pyruvate formate lyase activating enzyme Non-synonymous
1 739820 G→A yliG Q317* predicted SAM-dependent methyltransferase Non-synonymous
1 739821 G→A yliG F316F predicted SAM-dependent methyltransferase Synonymous
1 741378 G→A yliH/yliI - conserved protein/predicted dehydrogenase -
1 803415 C→T serS L419L seryl-tRNA synthetase, also charges selenocysteinyl-tRNA with serine Synonymous
1 817285 C→T focA/ycaO - formate transporter/conserved protein -
1 832411 T→C ycaQ F97S conserved protein Non-synonymous
1 843116 G→A mukB G1353D fused chromosome partitioning proteins Non-synonymous
1 906180 A→T ymcE E39D cold shock gene Non-synonymous
1 910758 A→G torT Q94R periplasmic sensory protein Non-synonymous
1 911201 G→A torT E242K periplasmic sensory protein Non-synonymous

1 930884 G→A putA A739V
fused DNA-binding transcriptional regulator/proline dehydrogenase/pyrroline-5-
carboxylate dehydrogenase

Non-synonymous

1 949332 T→C ymdB L171P conserved protein Non-synonymous
1 974612 G→A rne I376I fused ribonucleaseE endoribonuclease/scaffold for formation of degradosome Synonymous
1 975647 A→T rne S31R fused ribonucleaseE endoribonuclease/scaffold for formation of degradosome Non-synonymous
1 982980 T→C fabG/acpP - 3-oxoacyl-[acyl-carrier-protein] reductase/acyl carrier protein -
1 1005596 C→A ycfT L314L predicted inner membrane protein Synonymous
1 1011046 C→T cobB S52F deacetylase of acetyl-CoA synthetase, NAD-dependent Non-synonymous
1 1024813 G→A trmU F111F tRNA (5-methylaminomethyl-2-thiouridylate)-methyltransferase Synonymous
1 1032756 A→G ycgK Y49H predicted protein Non-synonymous
1 1035783 T→C hlyE K14E hemolysin E Non-synonymous
1 1039155 C→T nhaB A331T sodium:proton antiporter Non-synonymous

1 1052845 A→G treA/dhaH -
periplasmic trehalase/fused predicted dihydroxyacetone-specific PTS enzyme HPr
component/EI component

-

1 1111771 A→G cls L368L cardiolipin synthase 1 Synonymous
1 1129592 C→T yciQ S206S predicted inner membrane protein Synonymous
1 1137448 T→G topA R724R DNA topoisomerase I, omega subunit Synonymous



1 1162311 C→T puuP G369D putrescine importer Non-synonymous
1 1202073 T→C aldA I427T aldehyde dehydrogenase A, NAD-linked Non-synonymous

1 1206680 C→T trg/ydcI -
methyl-accepting chemotaxis protein III, ribose and galactose sensor receptor/predicted
DNA-binding transcriptional regulator

-

1 1222139 G→A ydcQ E31K predicted DNA-binding transcriptional regulator Non-synonymous
1 1227432 G→T ydcV D37Y predicted spermidine/putrescine transporter subunit Non-synonymous
1 1227440 G→T ydcV A39A predicted spermidine/putrescine transporter subunit Synonymous
1 1233635 T→C yncD K665E predicted iron outer membrane transporter Non-synonymous
1 1235624 T→C yncD K2E predicted iron outer membrane transporter Non-synonymous
1 1238698 C→T ansP/yncG - L-asparagine transporter/predicted enzyme -
1 1255385 C→T fdnG D386D formate dehydrogenase-N, alpha subunit, nitrate-inducible Synonymous
1 1263026 G→A bdm H28Y biofilm-dependent modulation protein Non-synonymous
1 1277008 A→G gadC F103F predicted glutamate:gamma-aminobutyric acid antiporter Synonymous
1 1294803 A→T ydeR I107I predicted fimbrial-like adhesin protein Synonymous
1 1295034 A→T ydeR V30V predicted fimbrial-like adhesin protein Synonymous
1 1298980 C→G hipA M8I regulator with hipB Non-synonymous
1 1314134 T→C lsrG/tam - conserved protein/trans-aconitate methyltransferase -
1 1322059 T→C yneJ F143F predicted DNA-binding transcriptional regulator Synonymous
1 1387729 G→T rsxA G127V predicted inner membrane subunit Non-synonymous
1 1415633 G→A ydhD L18L conserved protein Synonymous
1 1419979 C→T purR P185S DNA-binding transcriptional repressor, hypoxanthine-binding Non-synonymous
1 1437558 T→C pykF F93S pyruvate kinase I Non-synonymous
1 1456480 C→T aroD T71I 3-dehydroquinate dehydratase Non-synonymous
1 1457307 A→G ydiF L46L fused predicted acetyl-CoA:acetoacetyl-CoA transferase: alpha subunit/beta subunit Synonymous
1 1458735 G→A ydiF M522I fused predicted acetyl-CoA:acetoacetyl-CoA transferase: alpha subunit/beta subunit Non-synonymous
1 1486071 TC→T arpB - predicted protein (pseudogene) -
1 1487836 T→A ydiY/pfkB - conserved protein/6-phosphofructokinase II -
1 1488589 G→T pfkB V213F 6-phosphofructokinase II Non-synonymous
1 1515036 T→A ydjX I18N predicted inner membrane protein Non-synonymous
1 1518811 G→A ynjB G386S conserved protein Non-synonymous
1 1531372 T→C sppA L318S protease IV Non-synonymous
1 1535572 C→T ydjE/ydjF - predicted transporter/predicted DNA-binding transcriptional regulator -
1 1537039 A→T ydjG D172E predicted oxidoreductase Non-synonymous
1 1556097 C→T yeaN I93I predicted transporter Synonymous
1 1556152 G→T yeaN G112C predicted transporter Non-synonymous
1 1557918 G→A yeaP E20K predicted diguanylate cyclase Non-synonymous
1 1560810 G→T yeaS L32L neutral amino-acid efflux system Synonymous
1 1562106 A→G yeaU K17E predicted dehydrogenase Non-synonymous
1 1572783 A→T yoaA L200H conserved protein with nucleoside triphosphate hydrolase domain Non-synonymous
1 1573035 G→T yoaA A116E conserved protein with nucleoside triphosphate hydrolase domain Non-synonymous
1 1573202 C→T yoaA L60L conserved protein with nucleoside triphosphate hydrolase domain Synonymous
1 1576141 G→A pabB L397L aminodeoxychorismate synthase, subunit I Synonymous
1 1585228 T→C yobD F94F conserved inner membrane protein Synonymous
1 1587617 G→A yobF L41L predicted protein Synonymous
1 1587755 G→A yobF/yebO - predicted protein/predicted protein -



1 1587756 T→A yobF/yebO - predicted protein/predicted protein -
1 1591813 G→A yebQ/htpX - predicted transporter/predicted endopeptidase -
1 1644755 G→T otsA F80L trehalose-6-phosphate synthase Non-synonymous
1 1649547 A→G araF/yecI - L-arabinose transporter subunit/predicted ferritin-like protein -
1 1669391 G→T yedJ R168R predicted phosphohydrolase Synonymous
1 1693186 T→A amn L437L AMP nucleosidase Synonymous
1 1757660 G→A yegX H47Y predicted hydrolase Non-synonymous
1 1759997 G→A yohL/yohM - conserved protein/membrane protein conferring nickel and cobalt resistance -
1 1766524 A→C yehD/yehE - predicted fimbrial-like adhesin protein/predicted protein -
1 1768237 G→A mrp P27S antiporter inner membrane protein Non-synonymous
1 1770122 C→T metG T559I methionyl-tRNA synthetase Non-synonymous
1 1771000 A→T molR E127V DNA-binding transcriptional regulator, N-ter fragment (pseudogene) Non-synonymous
1 1776170 T→C yehI L582S conserved protein Non-synonymous
1 1817049 G→T yeiB N22K conserved inner membrane protein Non-synonymous
1 1819546 C→T cirA L457L ferric iron-catecholate outer membrane transporter Synonymous
1 1823783 A→G yeiE/yeiH - predicted DNA-binding transcriptional regulator/conserved inner membrane protein -
1 1832201 G→C yeiN A105G conserved protein Non-synonymous
1 1835323 T→A fruA S79C fused fructose-specific PTS enzyme IIB'BC components Non-synonymous
1 1850423 T→C yejE F335S predicted oligopeptide transporter subunit Non-synonymous
1 1851071 G→A yejF G209S fused predicted oligopeptide transporter subunits Non-synonymous
1 1852988 CAAAA→CAAA bcr - bicyclomycin/multidrug efflux system -
1 1855708 G→A yejH L310L predicted ATP-dependet helicase Synonymous
1 1884485 C→T rcsD H211Y phosphotransfer intermediate protein in two-component regulatory system with RcsBC Non-synonymous

1 1893738 C→T atoC/atoD -
fused response regulator of ato opeon, in two-component system with AtoS/acetyl-
CoA:acetoacetyl-CoA transferase, alpha subunit

-

1 1913255 T→A yfaL N428Y adhesin Non-synonymous
1 1927431 A→G yfaD E54G conserved protein Non-synonymous
1 1959778 T→C yfbP F100S predicted protein Non-synonymous
1 1960891 C→A nuoN V268F NADH:ubiquinone oxidoreductase, membrane subunit N Non-synonymous
1 1960894 C→T nuoN G267R NADH:ubiquinone oxidoreductase, membrane subunit N Non-synonymous
1 1969221 G→A nuoG R440C NADH:ubiquinone oxidoreductase, chain G Non-synonymous
1 1969831 G→A nuoG G236G NADH:ubiquinone oxidoreductase, chain G Synonymous
1 1976110 T→A lrhA E300V DNA-binding transcriptional repressor Non-synonymous
1 1977542 A→G lrhA/yfbQ - DNA-binding transcriptional repressor/predicted aminotransferase -
1 1979034 C→T yfbQ F369F predicted aminotransferase Synonymous
1 2008394 T→A flk N26K predicted flagella assembly protein Non-synonymous
1 2026163 T→C yfcV/sixA - predicted fimbrial-like adhesin protein/phosphohistidine phosphatase -
1 2045832 T→C evgS F242F hybrid sensory histidine kinase in two-component regulatory system with EvgA Synonymous
1 2063533 G→A ypdD S562S

fused predicted PTS enzymes Hpr component/enzyme I component/enzyme IIA
component

Synonymous
1 2073846 CGTG→CG lysV/xapR - tRNA-Lys(UUU)/DNA-binding transcriptional activator -
1 2076761 C→T xapA E179K purine nucleoside phosphorylase II Non-synonymous
1 2080271 A→T yfeH Q303H predicted inner membrane protein Non-synonymous
1 2094966 C→T cysP G327D thiosulfate transporter subunit Non-synonymous
1 2151140 G→A hyfD E235K hydrogenase 4, membrane subunit Non-synonymous
1 2156942 G→A hyfI G204R hydrogenase 4, Fe-S subunit Non-synonymous



1 2190315 G→A ndk F59F
multifunctional nucleoside diphosphate kinase and apyrimidinic endonuclease and 3'-
phosphodiesterase

Synonymous

1 2196993 G→A yfhM Q308* conserved protein Non-synonymous
1 2208139 T→A iscR/yfhQ - DNA-binding transcriptional activator/predicted methyltransferase -
1 2208160 T→A iscR/yfhQ - DNA-binding transcriptional activator/predicted methyltransferase -
1 2215467 C→T hcaE P270L 3-phenylpropionate dioxygenase, large (alpha) subunit Non-synonymous
1 2232245 G→A hmp V262M fused nitric oxide dioxygenase/dihydropteridine reductase 2 Non-synonymous
1 2236724 A→G yfhK L1S predicted sensory kinase in two-component system Non-synonymous
1 2280766 G→A rluD S291S 23S rRNA pseudouridine synthase Synonymous
1 2287345 T→A yfiL L120* predicted protein Non-synonymous
1 2312885 G→A nrdE V335I ribonucleoside-diphosphate reductase 2, alpha subunit Non-synonymous
1 2315387 TA→T proV - glycine betaine transporter subunit -
1 2320336 G→A ygaZ S62N predicted transporter Non-synonymous
1 2325994 A→C gshA I327M gamma-glutamate-cysteine ligase Non-synonymous
1 2325995 A→T gshA I327N gamma-glutamate-cysteine ligase Non-synonymous
1 2330682 C→A alaS R622L alanyl-tRNA synthetase Non-synonymous
1 2358215 C→T hycC C521Y hydrogenase 3, membrane subunit Non-synonymous
1 2374523 T→A ygbL N132K predicted class II aldolase Non-synonymous
1 2410224 G→A ygcW A195A predicted deoxygluconate dehydrogenase Synonymous
1 2415053 T→A ygcE/ygcF - predicted kinase/conserved protein -
1 2415054 T→G ygcE/ygcF - predicted kinase/conserved protein -
1 2434147 G→A yqcB S58F tRNA pseudouridine synthase Non-synonymous
1 2436072 T→C yqcD W64R conserved protein Non-synonymous
1 2465179 C→T recB V454M exonuclease V (RecBCD complex), beta subunit Non-synonymous
1 2468660 G→A ptr R254C protease III Non-synonymous
1 2473424 C→T ygdB E90K predicted protein Non-synonymous
1 2483818 GCCCC→GCCC ygeD - predicted inner membrane protein -
1 2484242 G→A ygeD P52P predicted inner membrane protein Synonymous
1 2495128 C→T yqeF E334K predicted acyltransferase Non-synonymous
1 2497166 A→G yqeG E262G predicted transporter Non-synonymous
1 2498195 A→G yqeH E42G conserved protein with bipartite regulator domain Non-synonymous
1 2501234 C→T ygeF S49F predicted protein Non-synonymous
1 2504410 C→T ygeI/pbl - predicted protein/predicted peptidoglycan-binding enzyme (pseudogene) -
1 2512201 G→A ygeV P82S predicted DNA-binding transcriptional regulator Non-synonymous
1 2512892 T→A ygeV/ygeW - predicted DNA-binding transcriptional regulator/conserved protein -
1 2537364 G→A ygfT Q76* fused predicted oxidoreductase Fe-S subunit/nucleotide-binding subunit Non-synonymous
1 2555859 G→A gcvH L117L glycine cleavage complex lipoylprotein Synonymous
1 2567547 G→A yliK E14K methylmalonyl-CoA mutase Non-synonymous
1 2577530 C→T fbaA D125N fructose-bisphosphate aldolase, class II Non-synonymous
1 2611615 A→T mltC/nupG - membrane-bound lytic murein transglycosylase C/nucleoside transporter -
1 2620854 A→C hybE V65V hydrogenase 2-specific chaperone Synonymous
1 2680331 T→C ttdA F179S L-tartrate dehydratase, alpha subunit Non-synonymous
1 2702224 A→T ygjK K2* predicted glycosyl hydrolase Non-synonymous
1 2741285 A→G yhaB V33V predicted protein Synonymous
1 2742653 A→T yhaC E302D predicted protein Non-synonymous



1 2766203 G→A yraL L156L predicted methyltransferase Synonymous
1 2805590 C→T yhbE G160E conserved inner membrane protein Non-synonymous
1 2875388 G→T yhdT P54P conserved inner membrane protein Synonymous
1 2887000 T→C yhdV/yhdW - predicted outer membrane protein/predicted amino-acid transporter subunit -
1 2900010 G→T smg R103S conserved protein Non-synonymous
1 2920311 G→A rplC F156F 50S ribosomal subunit protein L3 Synonymous
1 2959453 C→T yhfU A59T predicted protein Non-synonymous
1 2972784 T→C yrfA I54M predicted protein Non-synonymous
1 2992062 C→T yhgF/feoA - predicted transcriptional accessory protein/ferrous iron transporter, protein A -
1 3010999 G→A rtcR G269E sigma 54-dependent transcriptional regulator of rtcBA expression Non-synonymous
1 3019966 T→C glgC E430G glucose-1-phosphate adenylyltransferase Non-synonymous
1 3030647 T→C gntR K2K DNA-binding transcriptional repressor Synonymous
1 3074411 T→A yhiK T55S predicted protein (pseudogene) Non-synonymous
1 3074415 A→T yhiK D53E predicted protein (pseudogene) Non-synonymous
1 3103704 A→T gadW/gadY - DNA-binding transcriptional activator/small RNA -
1 3114407 C→T yhjE L239L predicted transporter Synonymous
1 3115247 C→A yhjG E676* predicted outer membrane biogenesis protein Non-synonymous
1 3125664 G→A bcsC A806V cellulose synthase subunit Non-synonymous
1 3134876 T→A yhjQ/yhjR - cell division protein (chromosome partitioning ATPase) (pseudogene)/conserved protein -
1 3140491 C→T yhjV S341L predicted transporter Non-synonymous
1 3177891 C→T avtA I241I valine-pyruvate aminotransferase Synonymous
1 3209131 T→A lldD S31T L-lactate dehydrogenase, FMN-linked Non-synonymous
1 3212091 C→A gpsA R262L glycerol-3-phosphate dehydrogenase (NAD+) Non-synonymous
1 3225282 G→A rfaC G30G ADP-heptose:LPS heptosyltransferase I Synonymous
1 3225978 G→A rfaC T262T ADP-heptose:LPS heptosyltransferase I Synonymous
1 3227840 T→G rfaK I229I lipopolysaccharide core biosynthesis Synonymous

1 3230640 C→T rfaY/rfaI -
lipopolysaccharide core biosynthesis protein/UDP-D-
galactose:(glucosyl)lipopolysaccharide-alpha-1,3-D-galactosyltransferase

-

1 3241297 G→A yicR A159V hypothetical protein Non-synonymous
1 3256571 C→T recG/gltS - ATP-dependent DNA helicase/glutamate transporter -
1 3259244 G→A yicE G363S predicted transporter Non-synonymous
1 3318161 C→T tnaA A73A tryptophanase/L-cysteine desulfhydrase, PLP-dependent Synonymous
1 3319241 C→T tnaA D433D tryptophanase/L-cysteine desulfhydrase, PLP-dependent Synonymous
1 3339178 T→G pstC E145A phosphate transporter subunit Non-synonymous
1 3339879 T→C pstS K287R phosphate transporter subunit Non-synonymous

1 3345200 A→G atpC/atpD -
F1 sector of membrane-bound ATP synthase, epsilon subunit/F1 sector of membrane-
bound ATP synthase, beta subunit

-

1 3347963 G→A atpA P370S F1 sector of membrane-bound ATP synthase, alpha subunit Non-synonymous
1 3355910 C→T asnC G103S DNA-binding transcriptional dual regulator Non-synonymous
1 3411817 A→C hisR/leuT - tRNA-His(GUG)/tRNA-Leu(CAG) -
1 3435420 A→G recQ Q115R ATP-dependent DNA helicase Non-synonymous
1 3437801 C→T rhtB D158N neutral amino-acid efflux system Non-synonymous
1 3453825 G→A rfaH N70N DNA-binding transcriptional antiterminator Synonymous

1 3459337 G→A fadB T283I
fused 3-hydroxybutyryl-CoA epimerase/delta(3)-cis-delta(2)-trans-enoyl-CoA
isomerase/enoyl-CoA hydratase/3-hydroxyacyl-CoA dehydrogenase

Non-synonymous



1 3464951 T→C rrsA -70- 16S rRNA (rrnA) (RNA gene)
1 3471129 A→G mobA L28L molybdopterin-guanine dinucleotide synthase Synonymous
1 3500745 A→T yihS V75V predicted glucosamine isomerase Synonymous
1 3513065 G→A fdoG F657F formate dehydrogenase-O, large subunit Synonymous
1 3513981 G→T fdoG T352N formate dehydrogenase-O, large subunit Non-synonymous
1 3556319 C→T rpmE L32L 50S ribosomal subunit protein L31 Synonymous
1 3577657 A→G yijO/yijP - predicted DNA-binding transcriptional regulator/conserved inner membrane protein -
1 3605022 C→T thrT -19- tRNA-Thr(GGU) (RNA gene)
1 3605045 T→C thrT/tufB - tRNA-Thr(GGU)/protein chain elongation factor EF-Tu -
1 3629210 C→T yjaG A165V conserved protein Non-synonymous
1 3634968 G→A purD F59F phosphoribosylglycinamide synthetase phosphoribosylamine-glycine ligase Synonymous
1 3662950 A→G lysC/pgi - aspartokinase III/glucosephosphate isomerase -
1 3670460 C→T xylE V336V D-xylose transporter Synonymous
1 3673881 G→T malF S136R maltose transporter subunit Non-synonymous
1 3682885 G→A ubiA Q219Q p-hydroxybenzoate octaprenyltransferase Synonymous
1 3695184 C→T alr L64L alanine racemase 1, PLP-binding, biosynthetic Synonymous
1 3705059 G→A yjcC E126K predicted signal transduction protein Non-synonymous
1 3712846 C→T actP E424K acetate transporter Non-synonymous
1 3727793 G→A fdhF L226L formate dehydrogenase-H, selenopolypeptide subunit Synonymous
1 3736916 C→T alsE S222N allulose-6-phosphate 3-epimerase Non-synonymous
1 3737228 G→T alsE P118Q allulose-6-phosphate 3-epimerase Non-synonymous
1 3745041 G→T phnN N48K ribose 1,5-bisphosphokinase Non-synonymous
1 3745156 C→T phnN G10E ribose 1,5-bisphosphokinase Non-synonymous
1 3747690 C→T phnK Q59Q carbon-phosphorus lyase complex subunit Synonymous
1 3775872 C→G fumB G186A anaerobic class I fumarate hydratase Non-synonymous
1 3784030 T→C lysU/yjdL - lysine tRNA synthetase, inducible/predicted transporter -
1 3787164 C→T cadA E186K lysine decarboxylase 1 Non-synonymous
1 3803681 A→G yjeJ/yjeK - predicted protein/predicted lysine aminomutase -

1 3808477 C→T frdD/frdC -
fumarate reductase (anaerobic), membrane anchor subunit/fumarate reductase (anaerobic),
membrane anchor subunit

-

1 3810438 C→A frdA R328L fumarate reductase (anaerobic) catalytic and NAD/flavoprotein subunit Non-synonymous
1 3822555 G→A yjeS T205T predicted Fe-S electron transport protein Synonymous
1 3824213 C→A yjeF P349Q predicted carbohydrate kinase Non-synonymous
1 3847620 G→A ulaR/ulaG - DNA-binding transriptional dual regulator/L-ascorbate 6-phosphate lactonase -

1 3858011 C→T ytfB/fklB -
predicted cell envelope opacity-associated protein/FKBP-type peptidyl-prolyl cis-trans
isomerase

-

1 3868567 A→G ytfJ/ytfK - predicted transcriptional regulator/conserved protein -
1 3872915 G→A ytfM G478S predicted outer membrane protein and surface antigen Non-synonymous
1 3872916 G→A ytfM G478D predicted outer membrane protein and surface antigen Non-synonymous
1 3892693 G→A treC F373F trehalose-6-P hydrolase Synonymous

1 3902340 A→G yjgH/yjgI -
predicted mRNA endoribonuclease/predicted oxidoreductase with NAD(P)-binding
Rossmann-fold domain

-

1 3935802 C→T dnaT G87R DNA biosynthesis protein Non-synonymous
1 3941577 G→T rsmC L223I 16S rRNA m2G1207 methylase Non-synonymous
2 5900 T→A yaaA E187V conserved protein Non-synonymous



2 35820 G→A caiT P313S predicted transporter Non-synonymous
2 46634 G→A ksgA R208C S-adenosylmethionine-6-N',N'-adenosyl (rRNA) dimethyltransferase Non-synonymous
2 64961 A→C araB/araC - L-ribulokinase/DNA-binding transcriptional dual regulator -
2 65356 C→T araC L49F DNA-binding transcriptional dual regulator Non-synonymous

2 103057 T→C secM/secA -
regulator of secA translation/preprotein translocase subunit, ATPase that targets protein
precursors to the SecYE core translocon

-

2 107022 C→T yacF D135N conserved protein Non-synonymous
2 111604 A→T hofB N107K conserved protein with nucleoside triphosphate hydrolase domain Non-synonymous
2 112019 C→T ppdD G119D predicted major pilin subunit Non-synonymous
2 129865 G→A speD I181I S-adenosylmethionine decarboxylase Synonymous
2 210254 G→A metI P77S DL-methionine transporter subunit Non-synonymous
2 211616 G→A metN/gmhB - DL-methionine transporter subunit/D,D-heptose 1,7-bisphosphate phosphatase -
2 265011 T→C yahG F166F conserved protein Synonymous
2 286005 G→A cynS A110T cyanate aminohydrolase Non-synonymous
2 297708 G→T mhpC R99L 2-hydroxy-6-ketonona-2,4-dienedioic acid hydrolase Non-synonymous
2 297709 A→T mhpC R99R 2-hydroxy-6-ketonona-2,4-dienedioic acid hydrolase Synonymous
2 303639 T→A yaiL/frmB - nucleoprotein/polynucleotide-associated enzyme/predicted esterase -
2 303663 C→T yaiL/frmB - nucleoprotein/polynucleotide-associated enzyme/predicted esterase -
2 303667 C→T yaiL/frmB - nucleoprotein/polynucleotide-associated enzyme/predicted esterase -
2 308838 G→A ddlA/yaiB - D-alanine-D-alanine ligase A/predicted protein -

2 342023 A→G ribD K276E
fused diaminohydroxyphosphoribosylaminopyrimidine deaminase and 5-amino-6-(5-
phosphoribosylamino) uracil reductase

Non-synonymous

2 357058 C→T cyoB A443T cytochrome o ubiquinol oxidase subunit I Non-synonymous
2 369800 A→G ppiD Q48R peptidyl-prolyl cis-trans isomerase Non-synonymous
2 375920 C→T cof H256Y thiamin pyrimidine pyrophosphate hydrolase Non-synonymous
2 396854 T→A kefA L859* fused mechanosensitive channel proteins Non-synonymous
2 401225 C→T dnaX S464L DNA polymerase III/DNA elongation factor III, tau and gamma subunits Non-synonymous
2 425203 T→G ybbN K274Q predicted thioredoxin domain-containing protein Non-synonymous
2 425431 C→T ybbN D198N predicted thioredoxin domain-containing protein Non-synonymous
2 431834 C→T ybbS A281A transcriptional activator of the allD operon Synonymous
2 433933 G→A allR A156A DNA-binding transcriptional regulator Synonymous
2 434770 C→T gcl R134C glyoxylate carboligase Non-synonymous
2 447317 G→A fdrA P61P predicted acyl-CoA synthetase with NAD(P)-binding Rossmann-fold domain Synonymous
2 491411 G→A entF E1247K enterobactin synthase multienzyme complex component, ATP-dependent Non-synonymous
2 541338 A→T mrdA I132I transpeptidase Synonymous
2 556618 C→T hscC V98I Hsp70 family chaperone Hsc62, binds to RpoD and inhibits transcription Non-synonymous
2 560630 C→T gltI E212K glutamate and aspartate transporter subunit Non-synonymous
2 569124 T→A glnW -13- tRNA-Gln(UUG) (RNA gene)
2 577315 C→T nagE F347F fused N-acetyl glucosamine specific PTS enzyme IICBA components Synonymous

2 593303 T→A speF/kdpE -
ornithine decarboxylase isozyme, inducible/DNA-binding response regulator in two-
component regulatory system with KdpD

-

2 663505 C→T ybhH P5L conserved protein Non-synonymous
2 665931 G→A ybhI G438S predicted transporter Non-synonymous
2 705838 A→G ybiN E258E predicted SAM-dependent methyltransferase Synonymous
2 721389 C→T ybiU E136K predicted protein Non-synonymous



2 812019 G→A ycaN L95F predicted DNA-binding transcriptional regulator Non-synonymous
2 813735 A→C pflA F27V pyruvate formate lyase activating enzyme 1 Non-synonymous
2 837934 C→T mukF R295C Ca2+ binding protein Non-synonymous
2 845553 G→A ycbB D592N predicted carboxypeptidase Non-synonymous
2 867401 G→A ycbF/pyrD - predicted periplasmic pilin chaperone/dihydro-orotate oxidase, FMN-linked -
2 877041 T→A pqiB L350L paraquat-inducible protein B Synonymous
2 883124 G→A ompA/sulA - outer membrane protein A/SOS cell division inhibitor -
2 891555 G→A yccW P354L predicted methyltransferase Non-synonymous
2 891556 G→A yccW P354S predicted methyltransferase Non-synonymous
2 908312 C→T torS R695Q hybrid sensory histidine kinase in two-component regulatory system with TorR Non-synonymous
2 913124 G→T torC G275V trimethylamine N-oxide (TMAO) reductase I, cytochrome c-type subunit Non-synonymous

2 930116 T→A putA E995V
fused DNA-binding transcriptional regulator/proline dehydrogenase/pyrroline-5-
carboxylate dehydrogenase

Non-synonymous

2 943817 A→G ycdZ/csgG - predicted inner membrane protein/outer membrane lipoprotein -
2 961088 C→T yceI E118K predicted protein Non-synonymous
2 962712 C→A solA E280* N-methyltryptophan oxidase, FAD-binding Non-synonymous
2 991889 AT→A fhuE - ferric-rhodotorulic acid outer membrane transporter -
2 1025834 G→T ymfC P164T 23S rRNA pseudouridine synthase Non-synonymous
2 1030718 G→A minD A24A membrane ATPase of the MinC-MinD-MinE system Synonymous
2 1030748 A→T minD V14V membrane ATPase of the MinC-MinD-MinE system Synonymous
2 1045829 G→A cvrA A557A predicted cation/proton antiporter Synonymous
2 1057402 C→T dhaR L303L predicted DNA-binding transcriptional regulator, dihydroxyacetone Synonymous
2 1072598 A→T ychQ I83F predicted transcriptional regulator Non-synonymous
2 1088154 A→T narG M955L nitrate reductase 1, alpha subunit Non-synonymous
2 1111273 A→G yciU L36P predicted protein Non-synonymous
2 1112381 A→G cls L165S cardiolipin synthase 1 Non-synonymous
2 1113594 G→T kch S302Y voltage-gated potassium channel Non-synonymous
2 1129191 T→A yciQ L73I predicted inner membrane protein Non-synonymous

2 1133422 ATTT→ATT yciK/sohB -
predicted oxoacyl-(acyl carrier protein) reductase, EmrKY-TolC system/predicted inner
membrane peptidase

-

2 1160427 C→A sapA A305S predicted antimicrobial peptide transporter subunit Non-synonymous
2 1171635 C→A pspF L169L DNA-binding transcriptional activator Synonymous
2 1174235 G→A pspE/ycjM - thiosulfate:cyanide sulfurtransferase/predicted glucosyltransferase -
2 1188010 C→T ycjW D61N predicted DNA-binding transcriptional regulator Non-synonymous

2 1194107 G→A fnr/ogt -
DNA-binding transcriptional dual regulator, global regulator of anaerobic growth/O-6-
alkylguanine-DNA:cysteine-protein methyltransferase

-

2 1194743 T→C ogt/hrpA - O-6-alkylguanine-DNA:cysteine-protein methyltransferase/ATP-dependent helicase -
2 1215521 G→T ydcL G168V predicted lipoprotein Non-synonymous
2 1221388 C→T ydcP/yncJ - predicted peptidase/predicted protein -
2 1248100 G→A narZ P440S nitrate reductase 2 (NRZ), alpha subunit Non-synonymous
2 1254588 T→A fdnG W121R formate dehydrogenase-N, alpha subunit, nitrate-inducible Non-synonymous
2 1257612 C→T fdnH L109L formate dehydrogenase-N, Fe-S (beta) subunit, nitrate-inducible Synonymous
2 1263638 G→A osmC A63T osmotically inducible, stress-inducible membrane protein Non-synonymous
2 1266684 A→G ddpC F18F D-Ala-D-Ala transporter subunit Synonymous
2 1290280 A→T ydeO L79I predicted DNA-binding transcriptional acfivator Non-synonymous



2 1300135 G→A ydeU S253L conserved protein, predicted pseudogene Non-synonymous
2 1304035 G→A ydeK L293L predicted lipoprotein Synonymous
2 1304039 C→T ydeK R292K predicted lipoprotein Non-synonymous
2 1305307 C→T ydeK/ydeV - predicted lipoprotein/predicted sugar kinase -
2 1307870 G→A ydeW R67C predicted DNA-binding transcriptional regulator Non-synonymous
2 1312434 A→T lsrB E186V AI2 transporter Non-synonymous
2 1318916 G→A yneG C79C conserved protein Synonymous
2 1338827 C→T ynfC G72S predicted protein Non-synonymous
2 1355318 C→T mdtJ/ydgG - multidrug efflux system transporter/predicted inner membrane protein -
2 1374319 T→G uidC N39T predicted outer membrane porin protein Non-synonymous
2 1376086 T→A uidA E523D beta-D-glucuronidase Non-synonymous
2 1376087 T→A uidA E523V beta-D-glucuronidase Non-synonymous
2 1385754 G→A ydgJ D46D predicted oxidoreductase Synonymous
2 1399413 C→T pdxH E60K pyridoxine 5'-phosphate oxidase Non-synonymous
2 1429572 T→A ydhS L287M conserved protein with FAD/NAD(P)-binding domain Non-synonymous
2 1429573 T→G ydhS L287W conserved protein with FAD/NAD(P)-binding domain Non-synonymous
2 1434216 G→A ydhV L400L predicted oxidoreductase Synonymous
2 1442801 G→A sufD L192L component of SufBCD complex Synonymous
2 1482309 G→A thrS D615D threonyl-tRNA synthetase Synonymous
2 1507052 T→A spy K53* envelope stress induced periplasmic protein Non-synonymous
2 1515547 T→C ydjX I188I predicted inner membrane protein Synonymous
2 1531480 C→G sppA A354G protease IV Non-synonymous
2 1531481 A→T sppA A354A protease IV Synonymous
2 1549163 C→T yeaG L225L conserved protein with nucleoside triphosphate hydrolase domain Synonymous
2 1560239 A→G yeaR/yeaS - conserved protein/neutral amino-acid efflux system -
2 1572104 A→G yoaA F426F conserved protein with nucleoside triphosphate hydrolase domain Synonymous
2 1585419 C→T yobD/yebN - conserved inner membrane protein/conserved inner membrane protein -
2 1588317 A→G yobF/yebO - predicted protein/predicted protein -
2 1594245 C→A prc E240* carboxy-terminal protease for penicillin-binding protein 3 Non-synonymous
2 1601437 C→T yebU L357F predicted methyltransferase Non-synonymous
2 1602474 A→G pphA L214L serine/threonine-specific protein phosphatase 1 Synonymous
2 1628829 T→A nudB/aspS - dATP pyrophosphohydrolase/aspartyl-tRNA synthetase -
2 1632595 C→T yecN L62L predicted inner membrane protein Synonymous
2 1647965 T→A araG K163* fused L-arabinose transporter subunits Non-synonymous
2 1652026 C→T yecR/ftn - predicted protein/ferritin iron storage protein -
2 1655410 G→A cysT/glyW - tRNA-Cys(GCA)/tRNA-Gly(GCC) -

2 1673553 C→A hchA/yedV -
Hsp31 molecular chaperone/predicted sensory kinase in two-component regulatory system
with YedW

-

2 1675756 G→T yedW/yedX -
predicted DNA-binding response regulator in two-component system
withYedV/conserved protein

-

2 1680442 A→C serU/yeeI - tRNA-Ser(CGA)/conserved protein -
2 1683748 G→T yeeJ V675F adhesin Non-synonymous
2 1693023 G→A amn W383* AMP nucleosidase Non-synonymous
2 1721252 T→C ugd Q297R UDP-glucose 6-dehydrogenase Non-synonymous
2 1727108 G→A asmA Q238* predicted assembly protein Non-synonymous



2 1743564 C→T mdtB Q699* multidrug efflux system, subunit B Non-synonymous
2 1766378 C→T yehD/yehE - predicted fimbrial-like adhesin protein/predicted protein -
2 1768527 G→A metG L27L methionyl-tRNA synthetase Synonymous
2 1775823 T→C yehI L466L conserved protein Synonymous
2 1798381 A→G pbpG F213L D-alanyl-D-alanine endopeptidase Non-synonymous
2 1871237 C→T napA G628G nitrate reductase, periplasmic, large subunit Synonymous
2 1887900 C→A rcsC V782L hybrid sensory kinase in two-component regulatory system with RcsB and YojN Non-synonymous
2 1890613 C→T atoS L68L sensory histidine kinase in two-component regulatory system with AtoC Synonymous
2 1890953 C→T atoS R182C sensory histidine kinase in two-component regulatory system with AtoC Non-synonymous
2 1901170 G→T yfaS I1215I predicted protein (pseudogene) Synonymous
2 1920039 C→T inaA/yfaH - conserved protein/conserved protein -
2 1924430 G→T glpA E473* sn-glycerol-3-phosphate dehydrogenase (anaerobic), large subunit, FAD/NAD(P)-binding Non-synonymous
2 1956799 G→A yfbL M191I predicted peptidase Non-synonymous
2 1995373 C→A hisM L76L histidine/lysine/arginine/ornithine transporter subunit Synonymous
2 2008209 G→A pdxB L4F erythronate-4-phosphate dehydrogenase Non-synonymous
2 2035379 G→T vacJ/yfdC - predicted lipoprotein/predicted inner membrane protein -
2 2036697 T→G argW -8- tRNA-Arg(CCU) (RNA gene)
2 2036705 C→T argW -10- tRNA-Arg(CCU) (RNA gene)
2 2039366 G→A dsdX E263K predicted transporter Non-synonymous
2 2042638 G→A emrY T91I predicted multidrug efflux system Non-synonymous
2 2045791 A→C evgS N229H hybrid sensory histidine kinase in two-component regulatory system with EvgA Non-synonymous
2 2052335 C→T oxc D117N predicted oxalyl-CoA decarboxylase Non-synonymous
2 2073846 CGTG→CG lysV/xapR - tRNA-Lys(UUU)/DNA-binding transcriptional activator -
2 2114150 G→A eutG S330F predicted alcohol dehydrogenase in ethanolamine utilization Non-synonymous
2 2123834 G→A maeB A57A fused malic enzyme predicted oxidoreductase/predicted phosphotransacetylase Synonymous
2 2188536 G→A yfgA/yfgB - conserved protein/predicted enzyme -
2 2188725 G→T yfgA/yfgB - conserved protein/predicted enzyme -
2 2197504 A→G yfhM V137V conserved protein Synonymous
2 2197791 A→T yfhM S42T conserved protein Non-synonymous
2 2205975 T→A iscS D395V cysteine desulfurase (tRNA sulfurtransferase), PLP-dependent Non-synonymous
2 2211558 G→A csiE G166E stationary phase inducible protein Non-synonymous
2 2231013 G→A glyA P41L serine hydroxymethyltransferase Non-synonymous
2 2322951 G→T emrA L330L multidrug efflux system Synonymous
2 2364767 C→T hypE P313S carbamoyl phosphate phosphatase, hydrogenase 3 maturation protein Non-synonymous
2 2409675 A→T ygcU V93V predicted FAD containing dehydrogenase Synonymous
2 2441904 C→T ygdG D135D Ssb-binding protein, misidentified as ExoIX Synonymous
2 2466479 C→G recB L20L exonuclease V (RecBCD complex), beta subunit Synonymous
2 2466585 C→T ptr E945E protease III Synonymous
2 2482976 G→A tas R282K predicted oxidoreductase, NADP(H)-dependent aldo-keto reductase Non-synonymous
2 2497993 T→A yqeG/yqeH - predicted transporter/conserved protein with bipartite regulator domain -
2 2498678 T→A yqeH I203N conserved protein with bipartite regulator domain Non-synonymous
2 2501365 A→T ygeF M93L predicted protein Non-synonymous
2 2519716 C→T yqeB G394G conserved protein with NAD(P)-binding Rossman fold Synonymous
2 2573323 C→T ygfI R170Q predicted DNA-binding transcriptional regulator Non-synonymous
2 2586395 G→A tktA T633T transketolase 1, thiamin-binding Synonymous



2 2586396 G→A tktA T633I transketolase 1, thiamin-binding Non-synonymous
2 2610078 G→A yggX E13K protein that protects iron-sulfur proteins against oxidative damage Non-synonymous
2 2633669 A→T metC V395V cystathionine beta-lyase, PLP-dependent Synonymous
2 2639185 A→G ygiQ V737V conserved protein Synonymous
2 2651441 G→A qseC E237K sensory histidine kinase in two-component regulatory system with QseB Non-synonymous
2 2666000 G→T yqiJ G154C predicted inner membrane protein Non-synonymous
2 2666200 G→A yqiK D2N conserved protein Non-synonymous
2 2669389 G→A rfaE S233F fused heptose 7-phosphate kinase/heptose 1-phosphate adenyltransferase Non-synonymous
2 2682865 A→T ygjD *338K predicted peptidase Non-synonymous
2 2700036 C→A ygjI S157* predicted transporter Non-synonymous
2 2704700 A→G ygjK/fadH - predicted glycosyl hydrolase/2,4-dienoyl-CoA reductase, NADH and FMN-linked -
2 2704750 A→G ygjK/fadH - predicted glycosyl hydrolase/2,4-dienoyl-CoA reductase, NADH and FMN-linked -
2 2704758 C→T ygjK/fadH - predicted glycosyl hydrolase/2,4-dienoyl-CoA reductase, NADH and FMN-linked -
2 2752299 G→A kbaZ G18E tagatose 6-phosphate aldolase 1, kbaZ subunit Non-synonymous
2 2891383 T→G rrfF -4- 5S rRNA (rrfF) (RNA gene)
2 2904697 A→G trkA K110E NAD-binding component of TrK potassium transporter Non-synonymous
2 2921058 G→C rpsJ T22S 30S ribosomal subunit protein S10 Non-synonymous
2 2945856 A→T tsgA/nirB - predicted transporter/nitrite reductase, large subunit, NAD(P)H-binding -
2 2960683 C→T yhfW E353K predicted mutase Non-synonymous
2 2991671 C→T yhgF/feoA - predicted transcriptional accessory protein/ferrous iron transporter, protein A -
2 3058005 C→T dcrB L12L periplasmic protein Synonymous
2 3066401 C→T nikE T203T nickel transporter subunit Synonymous
2 3075394 C→T yhiL G132S predicted protein Non-synonymous

2 3111242 G→A yhjB/yhjC -
predicted DNA-binding response regulator in two-component regulatory system/predicted
DNA-binding transcriptional regulator

-

2 3132347 C→T bcsA W599* cellulose synthase, catalytic subunit Non-synonymous
2 3139459 G→A rdlD/yhjV - regulatory, antisense sRNA/predicted transporter -
2 3140486 T→C yhjV I339I predicted transporter Synonymous
2 3158045 T→C yiaF/yiaG - conserved protein/predicted transcriptional regulator -
2 3182763 T→A yiaN S166T predicted transporter Non-synonymous
2 3183727 G→C yiaO G57A predicted transporter Non-synonymous
2 3189350 A→G yiaT/yiaU - predicted protein/predicted DNA-binding transcriptional regulator -
2 3206575 C→A yibL/lldP - conserved protein/L-lactate permease -
2 3210590 T→A yibK F54L predicted rRNA methylase Non-synonymous
2 3210613 A→T yibK D62V predicted rRNA methylase Non-synonymous
2 3223686 T→C rfaD I162I ADP-L-glycero-D-mannoheptose-6-epimerase, NAD(P)-binding Synonymous
2 3228114 A→T rfaK L138* lipopolysaccharide core biosynthesis Non-synonymous
2 3228752 T→G rfaZ K220T lipopolysaccharide core biosynthesis protein Non-synonymous
2 3265403 T→G yicJ/selC - predicted transporter/tRNA-Sec(UCA) -
2 3272455 G→A yicO S183F predicted xanthine/uracil permase Non-synonymous
2 3306400 C→T yidB L93L conserved protein Synonymous
2 3308613 G→A gyrB I240I DNA gyrase, subunit B Synonymous
2 3333275 C→A bglF S512S fused beta-glucoside-specific PTS enzyme IIABC components Synonymous
2 3353986 G→A gidA F287F glucose-inhibited cell-division protein Synonymous
2 3355808 C→T asnC E137K DNA-binding transcriptional dual regulator Non-synonymous



2 3359300 A→G yieN L336S fused predicted transcriptional regulators Non-synonymous
2 3370765 A→G yieP/rrsC - predicted transcriptional regulator/16S rRNA (rrnC) -
2 3388098 G→C ilvC D306H ketol-acid reductoisomerase, NAD(P)-binding Non-synonymous
2 3412553 T→C aslB L128S predicted regulator of arylsulfatase activity Non-synonymous

2 3448465 C→T ubiE T133I
bifunctional 2-octaprenyl-6-methoxy-1,4-benzoquinone methylase/S-
adenosylmethionine:2-DMK methyltransferase

Non-synonymous

2 3462701 C→T trkH T115I potassium transporter Non-synonymous
2 3493075 G→A ompL T145I predicted outer membrane porin L Non-synonymous
2 3501424 T→A yihT E147D predicted aldolase Non-synonymous
2 3501425 T→C yihT E147G predicted aldolase Non-synonymous
2 3517205 G→A yiiG D331N conserved protein Non-synonymous
2 3531080 G→C kdgT A60P 2-keto-3-deoxy-D-gluconate transporter Non-synonymous
2 3549260 A→G menA I101I 1,4-dihydroxy-2-naphthoate octaprenyltransferase Synonymous
2 3600861 A→C rrfB -4- 5S rRNA (rrfB) (RNA gene)
2 3604759 C→T tyrU -25- tRNA-Tyr(GUA) (RNA gene)
2 3684964 A→T plsB I239N glycerol-3-phosphate O-acyltransferase Non-synonymous
2 3709124 C→A yjcD/yjcE - predicted permease/predicted cation/proton antiporter -
2 3740532 C→T alsB D205N D-allose transporter subunit Non-synonymous
2 3740533 C→T alsB L204L D-allose transporter subunit Synonymous
2 3762539 C→T basR E172K DNA-binding response regulator in two-component regulatory system with BasS Non-synonymous
2 3769272 C→T adiA D119N biodegradative arginine decarboxylase Non-synonymous

2 3777887 AT→A dcuB/dcuR -
C4-dicarboxylate antiporter/DNA-binding response regulator in two-component
regulatory system with DcuS

-

2 3780093 G→T dcuS R224R
sensory histidine kinase in two-component regulatory system with DcuR, regulator of
anaerobic fumarate respiration

Synonymous

2 3780641 A→T dcuS S42T
sensory histidine kinase in two-component regulatory system with DcuR, regulator of
anaerobic fumarate respiration

Non-synonymous

2 3799825 C→T groS V12V Cpn10 chaperonin GroES, small subunit of GroESL Synonymous
2 3807938 C→T ampC E37K beta-lactamase/D-alanine carboxypeptidase Non-synonymous
2 3853935 G→A yjfY/rpsF - predicted protein/30S ribosomal subunit protein S6 -
2 3875424 C→T ytfN A737A conserved protein Synonymous
2 3916431 T→C yjgQ F4F conserved inner membrane protein Synonymous
2 3922892 G→A idnD S206F L-idonate 5-dehydrogenase, NAD-binding Non-synonymous
2 3926803 G→A gntP P187L fructuronate transporter Non-synonymous
2 3964669 G→A yjjK Q133* fused predicted transporter subunits Non-synonymous
2 3974325 G→A arcA N175N DNA-binding response regulator in two-component regulatory system with ArcB or CpxA Synonymous
2 3975291 C→T yjjY/yjtD - predicted protein/predicted rRNA methyltransferase -
3 164 TAAAAA→TAAAA yjtD/thrL - predicted rRNA methyltransferase/thr operon leader peptide -
3 270 A→T thrL/thrA - thr operon leader peptide/fused aspartokinase I and homoserine dehydrogenase I -
3 874 C→T thrA P180S fused aspartokinase I and homoserine dehydrogenase I Non-synonymous
3 28354 C→A carB P905T carbamoyl-phosphate synthase large subunit Non-synonymous
3 32253 G→A caiC Q138* predicted crotonobetaine CoA ligase:carnitine CoA ligase Non-synonymous
3 51880 T→A imp S19C exported protein required for envelope biosynthesis and integrity Non-synonymous
3 101914 C→T lpxC S178F UDP-3-O-acyl N-acetylglucosamine deacetylase Non-synonymous
3 111077 T→C hofB Q283R conserved protein with nucleoside triphosphate hydrolase domain Non-synonymous



3 114561 T→A ampE I152I predicted inner membrane protein Synonymous
3 116685 G→A aroP/pdhR - aromatic amino acid transporter/DNA-binding transcriptional dual regulator -
3 132740 G→C cueO G278A multicopper oxidase Non-synonymous
3 148684 G→A htrE S523L predicted outer membrane usher protein Non-synonymous
3 150902 C→T ecpD S42N predicted periplasmic pilin chaperone Non-synonymous
3 152375 C→A folK L61L 2-amino-4-hydroxy-6-hydroxymethyldihyropteridine pyrophosphokinase Synonymous
3 204965 C→T nlpE/yaeF - lipoprotein/predicted lipoprotein -
3 205177 T→C yaeF I230V predicted lipoprotein Non-synonymous
3 212602 A→G gmhB/rrsH - D,D-heptose 1,7-bisphosphate phosphatase/16S rRNA (rrsH) -
3 218635 C→A dkgB P203T 2,5-diketo-D-gluconate reductase B Non-synonymous
3 221237 A→T yafE L150F predicted S-adenosyl-L-methionine-dependent methyltransferase Non-synonymous
3 228334 A→C yafV Y240D predicted C-N hydrolase family amidase, NAD(P)-binding Non-synonymous
3 235234 T→C dinJ E44G predicted antitoxin of YafQ-DinJ toxin-antitoxin system Non-synonymous
3 244319 G→A pepD T87I aminoacyl-histidine dipeptidase Non-synonymous
3 247759 A→G phoE F143S outer membrane phosphoporin protein E Non-synonymous
3 250948 C→A proA/thrW - gamma-glutamylphosphate reductase/tRNA-Thr(CGU) -
3 278530 T→A prpD I376N 2-methylcitrate dehydratase Non-synonymous
3 288036 ATT→AT lacA - thiogalactoside acetyltransferase -
3 303188 T→C yaiL L76L nucleoprotein/polynucleotide-associated enzyme Synonymous
3 307822 A→T ddlA I282N D-alanine-D-alanine ligase A Non-synonymous
3 332652 A→G yajB L4L conserved protein Synonymous
3 334746 G→T tgt A289A tRNA-guanine transglycosylase Synonymous
3 353803 C→T yajR G203S predicted transporter Non-synonymous
3 354524 G→A yajR/cyoE - predicted transporter/protoheme IX farnesyltransferase -
3 382991 G→A tesB/ybaY - acyl-CoA thioesterase II/predicted outer membrane lipoprotein -
3 395145 G→A kefA Q289Q fused mechanosensitive channel proteins Synonymous
3 397548 G→A kefA Q1090Q fused mechanosensitive channel proteins Synonymous
3 424211 G→T ybbL V184L predicted transporter subunit Non-synonymous
3 427877 A→T ybbA L134F predicted transporter subunit Non-synonymous
3 438412 T→G ybbW L109V predicted allantoin transporter Non-synonymous
3 456511 T→A ybcI G166G conserved inner membrane protein Synonymous
3 461218 T→A sfmD L356* predicted outer membrane export usher protein Non-synonymous

3 474910 A→G cusR/cusC -
DNA-binding response regulator in two-component regulatory system with
CusS/copper/silver efflux system, outer membrane component

-

3 504403 A→T cstA T332S carbon starvation protein Non-synonymous
3 511604 TGTCG→TG dsbG - periplasmic disulfide isomerase/thiol-disulphide oxidase -

3 513241 G→C ahpC/ahpF -
alkyl hydroperoxide reductase, C22 subunit/alkyl hydroperoxide reductase, F52a subunit,
FAD/NAD(P)-binding

-

3 516161 AGG→AG ybdR - predicted oxidoreductase, Zn-dependent and NAD(P)-binding -
3 516805 C→T ybdR S401L predicted oxidoreductase, Zn-dependent and NAD(P)-binding Non-synonymous
3 531537 G→A crcB/ybeH - predicted inner membrane protein/predicted protein -
3 533507 G→A lipA L76L lipoate synthase Synonymous
3 538818 G→A mrdB L338L cell wall shape-determining protein Synonymous
3 550601 A→T ybeR L125F predicted protein Non-synonymous
3 554348 A→T djlC E207D Hsc56 co-chaperone of HscC Non-synonymous



3 564066 C→T ybeX G17E predicteed ion transport Non-synonymous
3 570513 T→A asnB L332F asparagine synthetase B Non-synonymous
3 573707 GCCCCC→GCCCCCC nagC - DNA-binding transcriptional dual regulator -
3 576324 C→T nagE P17L fused N-acetyl glucosamine specific PTS enzyme IICBA components Non-synonymous

3 593232 T→A speF/kdpE -
ornithine decarboxylase isozyme, inducible/DNA-binding response regulator in two-
component regulatory system with KdpD

-

3 633901 T→G mngB/cydA - alpha-mannosidase/cytochrome d terminal oxidase, subunit I -
3 685912 G→A ybhO R187R cardiolipin synthase 2 Synonymous
3 709489 C→T glnP E122K glutamine transporter subunit Non-synonymous
3 721780 A→G ybiU F5F predicted protein Synonymous
3 729325 C→T iaaA H9Y L-asparaginase Non-synonymous
3 731061 C→T yliA A259V fused predicted peptide transport subunits Non-synonymous
3 760747 T→C ybjO F9S predicted inner membrane protein Non-synonymous
3 762588 A→C artJ F241V arginine transporter subunit Non-synonymous
3 764383 G→A artQ P201S arginine transporter subunit Non-synonymous
3 764442 A→G artQ L181S arginine transporter subunit Non-synonymous
3 772295 A→T poxB I496I pyruvate dehydrogenase (pyruvate oxidase), thiamin-dependent, FAD-binding Synonymous
3 791937 C→T cydD E587K fused cysteine transporter subunits Non-synonymous
3 800104 G→A lolA M1I chaperone for lipoproteins Non-synonymous
3 806518 C→T dmsB T124T dimethyl sulfoxide reductase, anaerobic, subunit B Synonymous
3 811645 A→T ycaN I219I predicted DNA-binding transcriptional regulator Synonymous
3 818309 C→T ycaO E353K conserved protein Non-synonymous
3 856281 A→G ssuB L166S alkanesulfonate transporter subunit Non-synonymous
3 862024 T→G ycbS F26V predicted outer membrane usher protein Non-synonymous
3 924511 T→G ycdH N21H predicted oxidoreductase, flavin:NADH component Non-synonymous
3 928166 T→C ycdM K21K predicted monooxygenase Synonymous

3 933120 G→A putA/putP -
fused DNA-binding transcriptional regulator/proline dehydrogenase/pyrroline-5-
carboxylate dehydrogenase/proline:sodium symporter

-

3 945039 G→A csgF N30N predicted transport protein Synonymous
3 952391 C→T mdoG S19L glucan biosynthesis protein, periplasmic Non-synonymous
3 957633 C→T mdtG S274N predicted drug efflux system Non-synonymous
3 974283 A→G rne V486A fused ribonucleaseE endoribonuclease/scaffold for formation of degradosome Non-synonymous
3 977077 G→A rluC A256T 23S rRNA pseudouridylate synthase Non-synonymous
3 986610 C→T tmk R39W thymidylate kinase Non-synonymous
3 987375 C→T holB P81L DNA polymerase III, delta prime subunit Non-synonymous
3 998650 C→T ndh I398I respiratory NADH dehydrogenase 2/cupric reductase Synonymous
3 998749 G→A ndh L431L respiratory NADH dehydrogenase 2/cupric reductase Synonymous
3 1012761 G→A ymfA P113S predicted inner membrane protein Non-synonymous
3 1013453 T→C potD E250G polyamine transporter subunit Non-synonymous
3 1016771 G→A potA L66L polyamine transporter subunit Synonymous
3 1017305 C→CT pepT - peptidase T -
3 1034089 G→A ycgM G195S predicted isomerase/hydrolase Non-synonymous
3 1034942 T→G hlyE K294T hemolysin E Non-synonymous
3 1039169 G→A nhaB S326L sodium:proton antiporter Non-synonymous
3 1047491 G→A cvrA A3A predicted cation/proton antiporter Synonymous



3 1049105 CAAAA→CAAAAAA emtA - lytic murein endotransglycosylase E -
3 1055253 T→A dhaK E338D dihydroxyacetone kinase, N-terminal domain Non-synonymous

3 1100857 C→T ychG/adhE -
predicted protein, N-ter fragment (pseudogene)/fused acetaldehyde-CoA
dehydrogenase/iron-dependent alcohol dehydrogenase/pyruvate-formate lyase deactivase

-

3 1110716 C→T oppF H242Y oligopeptide transporter subunit Non-synonymous
3 1113190 A→T cls/kch - cardiolipin synthase 1/voltage-gated potassium channel -
3 1113191 A→T cls/kch - cardiolipin synthase 1/voltage-gated potassium channel -
3 1122895 C→T trpC D374N fused indole-3-glycerolphosphate synthetase/N-(5-phosphoribosyl)anthranilate isomerase Non-synonymous
3 1130307 G→A yciQ E445K predicted inner membrane protein Non-synonymous
3 1133563 G→A sohB V1V predicted inner membrane peptidase Synonymous
3 1145167 A→G yciM E127E conserved protein Synonymous
3 1148404 C→T yciT D58N predicted DNA-binding transcriptional regulator Non-synonymous
3 1150465 G→T gmr S169S modulator of Rnase II stability Synonymous
3 1150590 C→T gmr D128N modulator of Rnase II stability Non-synonymous
3 1165113 C→A puuA E9* gamma-Glu-putrescine synthase Non-synonymous
3 1191092 T→C tyrR F48F DNA-binding transcriptional dual regulator, tyrosine-binding Synonymous
3 1200587 C→T ydcF S264L conserved protein Non-synonymous
3 1209490 CTTTTTT→CTTTTTTT mdoD - glucan biosynthesis protein, periplasmic -
3 1246496 C→T narZ L974L nitrate reductase 2 (NRZ), alpha subunit Synonymous
3 1252266 G→A yddK T92T predicted protein Synonymous
3 1252640 A→T yddL I72I predicted lipoprotein Synonymous
3 1253254 C→T yddG G229D predicted methyl viologen efflux pump Non-synonymous
3 1268546 C→A ddpA V255L D-Ala-D-Ala transporter subunit Non-synonymous
3 1280993 A→T pqqL L346Q predicted peptidase Non-synonymous
3 1288302 G→A ydeN I350I conserved protein Synonymous
3 1290067 G→A ydeO P150S predicted DNA-binding transcriptional acfivator Non-synonymous
3 1291060 G→A ydeP P752S predicted oxidoreductase Non-synonymous
3 1298235 G→A hipA Q257* regulator with hipB Non-synonymous
3 1332984 C→T dcp L408L dipeptidyl carboxypeptidase II Synonymous
3 1350692 C→T ynfL V162I predicted DNA-binding transcriptional regulator Non-synonymous
3 1372256 C→T ydgA S274S conserved protein Synonymous
3 1377848 G→A uidA/uidR - beta-D-glucuronidase/DNA-binding transcriptional repressor -
3 1384035 G→A add D74N adenosine deaminase Non-synonymous
3 1406741 T→A ydhF N159Y predicted oxidoreductase Non-synonymous
3 1424811 A→T ribC I5I riboflavin synthase, alpha subunit Synonymous
3 1432549 G→A ydhX I16I predicted 4Fe-4S ferridoxin-type protein Synonymous
3 1432661 C→T ydhW *216* predicted protein Synonymous
3 1464387 A→T ydiT M42L predicted 4Fe-4S ferredoxin-type protein Non-synonymous
3 1478727 G→A pheT F267F phenylalanine tRNA synthetase, beta subunit Synonymous
3 1485029 G→T arpB S118I predicted protein, N-ter fragment (pseudogene) Non-synonymous
3 1490106 C→T yniA S243F predicted phosphotransferase/kinase Non-synonymous
3 1506386 C→T ydjR A45A conserved protein Synonymous
3 1509799 G→T astB T15K succinylarginine dihydrolase Non-synonymous
3 1530461 G→A sppA W14* protease IV Non-synonymous
3 1535777 C→T ydjF A221T predicted DNA-binding transcriptional regulator Non-synonymous



3 1554811 T→C yeaL L105S conserved inner membrane protein Non-synonymous
3 1582502 G→A manX M103I fused mannose-specific PTS enzyme IIAB components Non-synonymous
3 1587528 GCC→GC cspC - stress protein, member of the CspA-family -
3 1589566 G→A kdgR S227F predicted DNA-binding transcriptional regulator Non-synonymous
3 1630108 G→A aspS F187F aspartyl-tRNA synthetase Synonymous
3 1630847 G→A aspS/yecD - aspartyl-tRNA synthetase/predicted hydrolase -
3 1642290 A→T yecT N58I predicted protein Non-synonymous
3 1662027 G→A yodD *76* predicted protein Synonymous
3 1670027 G→T yedR V91V predicted inner membrane protein Synonymous
3 1683051 G→T yeeJ L442L adhesin Synonymous
3 1703240 ATT→AT cobU/sbmC -

bifunctional cobinamide kinase/cobinamide phosphate guanylyltransferase/DNA gyrase
inhibitor

-
3 1703290 C→T cobU/sbmC -

bifunctional cobinamide kinase/cobinamide phosphate guanylyltransferase/DNA gyrase
inhibitor

-
3 1711062 G→T yeeZ L199M predicted epimerase, with NAD(P)-binding Rossmann-fold domain Non-synonymous
3 1724198 T→C yegH F30F fused predicted membrane proteins Synonymous
3 1764159 T→G yehB Q300P predicted outer membrane protein Non-synonymous
3 1785356 TAAAA→TAAA yehQ/yehR - predicted protein/conserved protein -
3 1785772 G→A yehR G134D conserved protein Non-synonymous
3 1786271 G→A yehS L25L conserved protein Synonymous
3 1851557 C→T yejF P371S fused predicted oligopeptide transporter subunits Non-synonymous
3 1859718 T→G yejM F399C predicted hydrolase, inner membrane Non-synonymous
3 1870678 C→T napA E815K nitrate reductase, periplasmic, large subunit Non-synonymous
3 1900098 G→C yfaQ P23A predicted protein Non-synonymous
3 1943461 T→G yfbJ L68R predicted inner membrane protein Non-synonymous
3 1977519 A→G lrhA/yfbQ - DNA-binding transcriptional repressor/predicted aminotransferase -
3 1985447 C→G pta P112A phosphate acetyltransferase Non-synonymous
3 2002884 C→T folC V142V bifunctional folylpolyglutamate synthase/dihydrofolate synthase Synonymous
3 2039729 G→A dsdX E384K predicted transporter Non-synonymous
3 2059582 C→T ypdA T60I predicted sensory kinase in two-component system with YpdB Non-synonymous
3 2073846 CGTG→CG lysV/xapR - tRNA-Lys(UUU)/DNA-binding transcriptional activator -
3 2113306 G→C eutH L143L predicted inner membrane protein Synonymous
3 2126910 G→A tktB D550N transketolase 2, thiamin-binding Non-synonymous
3 2148552 G→A hyfB D370N hydrogenase 4, membrane subunit Non-synonymous
3 2168201 A→C purN K114T phosphoribosylglycinamide formyltransferase 1 Non-synonymous
3 2173475 A→T yfgF M364K predicted inner membrane protein Non-synonymous
3 2226059 C→T yphG E772K conserved protein Non-synonymous
3 2265949 C→T yfiQ P124S fused predicted acyl-CoA synthetase NAD(P)-binding subunit Non-synonymous
3 2266154 T→A yfiQ L192H fused predicted acyl-CoA synthetase NAD(P)-binding subunit Non-synonymous
3 2266175 G→A yfiQ S199N fused predicted acyl-CoA synthetase NAD(P)-binding subunit Non-synonymous
3 2277039 C→T rrsG/clpB - 16S rRNA (rrnG)/protein disaggregation chaperone -
3 2283128 T→G yfiA/pheL - cold shock protein/pheA gene leader peptide -
3 2299099 C→T recN/smpA - recombination and repair protein/small membrane lipoprotein -
3 2303677 C→A gabT G136G 4-aminobutyrate aminotransferase, PLP-dependent Synonymous
3 2311120 G→A ygaM/nrdH - predicted protein/glutaredoxin-like protein -
3 2323048 C→T emrA P363S multidrug efflux system Non-synonymous
3 2327769 A→G yqaB L90L predicted hydrolase Synonymous



3 2327770 A→T yqaB L90H predicted hydrolase Non-synonymous
3 2328680 T→C argZ/argY - tRNA-Arg(ACG)/tRNA-Arg(ACG) -
3 2328684 T→C argZ/argY - tRNA-Arg(ACG)/tRNA-Arg(ACG) -
3 2328693 T→A argZ/argY - tRNA-Arg(ACG)/tRNA-Arg(ACG) -
3 2328718 A→G argZ/argY - tRNA-Arg(ACG)/tRNA-Arg(ACG) -
3 2340525 A→G gutQ I60V predicted phosphosugar-binding protein Non-synonymous

3 2371818 GAAA→GAA ygbI/ygbJ -
predicted DNA-binding transcriptional regulator/predicted dehydrogenase, with NAD(P)-
binding Rossmann-fold domain

-

3 2427943 C→T barA Y784Y hybrid sensory histidine kinase, in two-component regulatory system with UvrY Synonymous
3 2442302 T→C ygdG L268S Ssb-binding protein, misidentified as ExoIX Non-synonymous
3 2444532 T→A fucA/fucP - L-fuculose-1-phosphate aldolase/L-fucose transporter -
3 2448395 C→T fucK A141A L-fuculokinase Synonymous
3 2525281 C→T ygfK S855F predicted oxidoreductase, Fe-S subunit Non-synonymous
3 2531701 G→A ygfO V231V predicted transporter Synonymous
3 2531702 G→A ygfO D232N predicted transporter Non-synonymous
3 2546851 G→A fldB V113V flavodoxin 2 Synonymous
3 2600379 G→A yggR T217T predicted transporter Synonymous
3 2638805 G→T yqhG A303S conserved protein Non-synonymous
3 2742294 T→A yhaC L183M predicted protein Non-synonymous
3 2748955 C→T garD P114L (D)-galactarate dehydrogenase Non-synonymous
3 2757701 G→A agaB E67K N-acetylgalactosamine-specific enzyme IIB component of PTS Non-synonymous
3 2774865 C→T yhbU A16A predicted peptidase Synonymous
3 2792494 T→C argG F175F argininosuccinate synthetase Synonymous
3 2799722 T→C ftsH K183E protease, ATP-dependent zinc-metallo Non-synonymous
3 2814772 A→T kdsD G58G D-arabinose 5-phosphate isomerase Synonymous
3 2841095 G→A nanA P112S N-acetylneuraminate lyase Non-synonymous
3 2881555 C→T envR/acrE - DNA-binding transcriptional regulator/cytoplasmic membrane lipoprotein -
3 2896469 C→T rrsD -49- 16S rRNA (rrnD) (RNA gene)
3 2909092 G→A rpsD R146C 30S ribosomal subunit protein S4 Non-synonymous
3 2914451 G→A rpsN L96L 30S ribosomal subunit protein S14 Synonymous
3 2940547 C→T yhfK L611L conserved inner membrane protein Synonymous
3 2955635 T→C frlD I181I fructoselysine 6-kinase Synonymous
3 2974114 C→T yrfD W188* predicted pilus assembly protein Non-synonymous
3 3063545 C→T nikB N96N nickel transporter subunit Synonymous
3 3093616 G→A yhiF T9T predicted DNA-binding ranscriptional regulator Synonymous
3 3093770 ATT→AT yhiF - predicted DNA-binding ranscriptional regulator -
3 3097607 C→T gadE S112L DNA-binding transcriptional activator Non-synonymous

3 3110928 C→T yhjB/yhjC -
predicted DNA-binding response regulator in two-component regulatory system/predicted
DNA-binding transcriptional regulator

-

3 3110977 C→T yhjB/yhjC -
predicted DNA-binding response regulator in two-component regulatory system/predicted
DNA-binding transcriptional regulator

-

3 3110989 A→T yhjB/yhjC -
predicted DNA-binding response regulator in two-component regulatory system/predicted
DNA-binding transcriptional regulator

-

3 3112026 C→A yhjC L260M predicted DNA-binding transcriptional regulator Non-synonymous
3 3152757 G→A yiaC E67K predicted acyltransferase with acyl-CoA N-acyltransferase domain Non-synonymous



3 3158081 G→A yiaF/yiaG - conserved protein/predicted transcriptional regulator -
3 3195114 T→A yiaY I60F predicted Fe-containing alcohol dehydrogenase Non-synonymous
3 3195663 T→A selB N555Y selenocysteinyl-tRNA-specific translation factor Non-synonymous
3 3207927 G→T lldP G439C L-lactate permease Non-synonymous
3 3225226 G→A rfaC G12S ADP-heptose:LPS heptosyltransferase I Non-synonymous
3 3229658 T→C rfaY R174R lipopolysaccharide core biosynthesis protein Synonymous
3 3229856 T→G rfaY E108D lipopolysaccharide core biosynthesis protein Non-synonymous
3 3234450 T→A rfaP I238I kinase that phosphorylates core heptose of lipopolysaccharide Synonymous
3 3273646 A→G ade E157G cryptic adenine deaminase Non-synonymous
3 3289925 G→A yidL A154T predicted DNA-binding transcriptional regulator Non-synonymous
3 3300432 C→T dgoT W171* D-galactonate transporter Non-synonymous
3 3314812 A→G yidC N175S cytoplasmic insertase into membrane protein, Sec system Non-synonymous
3 3330504 TAA→TA bglH - carbohydrate-specific outer membrane porin, cryptic -
3 3331476 C→T bglH/bglB - carbohydrate-specific outer membrane porin, cryptic/cryptic phospho-beta-glucosidase B -
3 3331649 A→T bglB S422S cryptic phospho-beta-glucosidase B Synonymous
3 3334657 C→T bglF V52M fused beta-glucoside-specific PTS enzyme IIABC components Non-synonymous
3 3338758 G→A pstC A285V phosphate transporter subunit Non-synonymous
3 3339296 C→T pstC G106S phosphate transporter subunit Non-synonymous
3 3340859 C→T pstS/glmS - phosphate transporter subunit/L-glutamine:D-fructose-6-phosphate aminotransferase -
3 3344930 G→A atpC R86C F1 sector of membrane-bound ATP synthase, epsilon subunit Non-synonymous
3 3370830 A→G yieP/rrsC - predicted transcriptional regulator/16S rRNA (rrnC) -
3 3370867 A→G yieP/rrsC - predicted transcriptional regulator/16S rRNA (rrnC) -
3 3400217 G→A rffE G291D UDP-N-acetyl glucosamine-2-epimerase Non-synonymous
3 3414378 C→T aslA K281K acrylsulfatase-like enzyme Synonymous
3 3414413 C→T aslA D270N acrylsulfatase-like enzyme Non-synonymous
3 3493128 G→A ompL N127N predicted outer membrane porin L Synonymous
3 3497171 G→C yihQ A440G alpha-glucosidase Non-synonymous
3 3514738 C→T fdoG D100N formate dehydrogenase-O, large subunit Non-synonymous
3 3554395 C→T priA A543A primosome factor n' Synonymous
3 3575284 G→A pflD G693R predicted formate acetyltransferase 2 Non-synonymous
3 3608581 C→T rplA R164C 50S ribosomal subunit protein L1 Non-synonymous
3 3608960 C→T rplA/rplJ - 50S ribosomal subunit protein L1/50S ribosomal subunit protein L10 -

3 3652842 G→A iclR/metH -
DNA-binding transcriptional repressor/homocysteine-N5-methyltetrahydrofolate
transmethylase, B12-dependent

-

3 3675905 G→A malE/malK -
maltose transporter subunit/fused maltose transport subunit, ATP-binding component of
ABC superfamily/regulatory protein

-

3 3676154 A→T malK E53V
fused maltose transport subunit, ATP-binding component of ABC superfamily/regulatory
protein

Non-synonymous

3 3677500 T→A lamB F106Y maltose outer membrane porin Non-synonymous
3 3686868 C→T lexA L181F DNA-binding transcriptional repressor Non-synonymous
3 3690157 C→T yjbM L116F predicted protein Non-synonymous
3 3726770 C→A fdhF D567Y formate dehydrogenase-H, selenopolypeptide subunit Non-synonymous
3 3733795 A→G yjcS I635I predicted alkyl sulfatase Synonymous
3 3763909 G→A eptA P262S predicted metal dependent hydrolase Non-synonymous
3 3767198 G→A adiY/adiA - DNA-binding transcriptional activator/biodegradative arginine decarboxylase -



3 3767215 A→G adiY/adiA - DNA-binding transcriptional activator/biodegradative arginine decarboxylase -
3 3770639 T→A melR E31V DNA-binding transcriptional dual regulator Non-synonymous

3 3780851 G→A dcuS/yjdI -
sensory histidine kinase in two-component regulatory system with DcuR, regulator of
anaerobic fumarate respiration/conserved protein

-

3 3816122 G→A yjeP S784L predicted mechanosensitive channel Non-synonymous
3 3836068 A→G rnr K105E exoribonuclease R, RNase R Non-synonymous
3 3841996 T→C yjfM Y170H conserved protein Non-synonymous
3 3878220 G→A chpB/ppa - toxin of the ChpB-ChpS toxin-antitoxin system/inorganic pyrophosphatase -
3 3879471 G→A ytfQ L136L predicted sugar transporter subunit Synonymous
3 3885142 AT→A mpl - UDP-N-acetylmuramate:L-alanyl-gamma-D-glutamyl-meso-diaminopimelate ligase -
3 3916248 T→C yjgP F310S conserved inner membrane protein Non-synonymous
3 3959961 A→T serB Q175L 3-phosphoserine phosphatase Non-synonymous
3 3960194 C→T serB L253L 3-phosphoserine phosphatase Synonymous
3 3970924 C→T creB F125F DNA-binding response regulator in two-component regulatory system with CreC Synonymous
4 497 C→T thrA T54I fused aspartokinase I and homoserine dehydrogenase I Non-synonymous
4 18562 G→A ileS Q449Q isoleucyl-tRNA synthetase Synonymous
4 18563 G→A ileS A450T isoleucyl-tRNA synthetase Non-synonymous
4 26245 A→G carB K202E carbamoyl-phosphate synthase large subunit Non-synonymous

4 36986 A→G caiT/fixA -
predicted transporter/predicted electron transfer flavoprotein subunit, ETFP adenine
nucleotide-binding domain

-

4 41483 G→A yaaU G284G predicted transporter Synonymous
4 48413 G→A surA S372L peptidyl-prolyl cis-trans isomerase Non-synonymous
4 62301 G→A araA L288F L-arabinose isomerase Non-synonymous
4 69815 C→T tbpA G164E thiamin transporter subunit Non-synonymous
4 84261 T→A fruR/mraZ - DNA-binding transcriptional dual regulator/conserved protein -
4 101735 C→T lpxC A118A UDP-3-O-acyl N-acetylglucosamine deacetylase Synonymous
4 117889 C→T aceE D16D pyruvate dehydrogenase, decarboxylase component E1, thiamin-binding Synonymous
4 135024 C→G gcd D343H glucose dehydrogenase Non-synonymous
4 137711 T→C yadG L36L predicted transporter subunit Synonymous
4 138068 T→C yadG P155P predicted transporter subunit Synonymous
4 144814 A→T yadC L322H predicted fimbrial-like adhesin protein Non-synonymous
4 148999 G→T htrE S418* predicted outer membrane usher protein Non-synonymous
4 151028 A→G ecpD/yadN - predicted periplasmic pilin chaperone/predicted fimbrial-like adhesin protein -
4 155398 G→A dksA S11F transcriptional regulator of rRNA transcription, DnaK suppressor protein Non-synonymous

4 168034 C→A pfs/dgt -
5'-methylthioadenosine/S-adenosylhomocysteine nucleosidase/deoxyguanosine
triphosphate triphosphohydrolase

-

4 169217 G→T dgt E374* deoxyguanosine triphosphate triphosphohydrolase Non-synonymous
4 185398 G→A cdsA/yaeL - CDP-diglyceride synthase/zinc metallopeptidase -
4 195794 C→T dnaE S603L DNA polymerase III alpha subunit Non-synonymous
4 226995 G→T yafT/yafU - predicted aminopeptidase/predicted inner membrane protein -
4 228546 C→T yafV R169H predicted C-N hydrolase family amidase, NAD(P)-binding Non-synonymous
4 233977 C→T yafK V231I conserved protein Non-synonymous
4 237615 T→C fhiA K440E flagellar system protein, promoterless fragment (pseudogene) Non-synonymous
4 267971 C→A yahJ H220N predicted deaminase with metallo-dependent hydrolase domain Non-synonymous
4 267995 G→A yahJ E228K predicted deaminase with metallo-dependent hydrolase domain Non-synonymous



4 267999 C→T yahJ P229L predicted deaminase with metallo-dependent hydrolase domain Non-synonymous
4 286795 C→A cynX F205L predicted cyanate transporter Non-synonymous
4 311977 C→T yaiC L178F predicted diguanylate cyclase Non-synonymous
4 354428 T→A yajR/cyoE - predicted transporter/protoheme IX farnesyltransferase -
4 359495 G→A cyoA/ampG - cytochrome o ubiquinol oxidase subunit II/muropeptide transporter -
4 363326 T→C tig W151R peptidyl-prolyl cis/trans isomerase Non-synonymous
4 363437 G→A tig A188T peptidyl-prolyl cis/trans isomerase Non-synonymous
4 363573 T→A tig F233Y peptidyl-prolyl cis/trans isomerase Non-synonymous
4 363851 G→A tig E326K peptidyl-prolyl cis/trans isomerase Non-synonymous
4 375181 G→A cof M9I thiamin pyrimidine pyrophosphate hydrolase Non-synonymous
4 388547 T→C ybaJ/acrB - predicted protein/multidrug efflux system protein -
4 427750 T→C ybbA F92S predicted transporter subunit Non-synonymous
4 443319 T→A glxK L326* glycerate kinase II Non-synonymous
4 455325 C→A cysS A87E cysteinyl-tRNA synthetase Non-synonymous
4 486010 T→A fepA M1L iron-enterobactin outer membrane transporter Non-synonymous
4 490538 A→G entF K956E enterobactin synthase multienzyme complex component, ATP-dependent Non-synonymous
4 511494 A→G dsbG M199T periplasmic disulfide isomerase/thiol-disulphide oxidase Non-synonymous
4 516783 G→T ybdR E394* predicted oxidoreductase, Zn-dependent and NAD(P)-binding Non-synonymous
4 517962 G→A rna F186F ribonuclease I Synonymous
4 524650 C→T citC L241L citrate lyase synthetase Synonymous
4 534058 T→G ybeF K279N predicted DNA-binding transcriptional regulator Non-synonymous
4 540853 G→A mrdA P294L transpeptidase Non-synonymous
4 556446 G→C hscC A155G Hsp70 family chaperone Hsc62, binds to RpoD and inhibits transcription Non-synonymous
4 568858 G→T glnX/glnV - tRNA-Gln(CUG)/tRNA-Gln(CUG) -
4 569156 ACCCC→ACCC glnW - tRNA-Gln(UUG) -
4 580596 T→C glnS/ybfM - glutamyl-tRNA synthetase/predicted outer membrane porin -
4 581438 T→A ybfM F258L predicted outer membrane porin Non-synonymous
4 584497 A→T ybfF Y213N conserved protein Non-synonymous
4 584498 C→T ybfF Q212Q conserved protein Synonymous
4 623134 G→A sucA E566K 2-oxoglutarate decarboxylase, thiamin-requiring Non-synonymous
4 624779 T→A sucB S175R dihydrolipoyltranssuccinase Non-synonymous
4 628383 A→G mngR Y76H DNA-binding transcriptional dual regulator, fatty-acyl-binding Non-synonymous
4 629336 A→G mngA E207G fused 2-O-a-mannosyl-D-glycerate specific PTS enzyme IIABC components Non-synonymous
4 640051 A→T tolA N326I membrane anchored protein in TolA-TolQ-TolR complex Non-synonymous
4 657535 C→T ybhT F10F predicted protein Synonymous
4 663735 G→T ybhH V82F conserved protein Non-synonymous
4 685887 G→A ybhO L196L cardiolipin synthase 2 Synonymous
4 685985 T→A ybhO E163V cardiolipin synthase 2 Non-synonymous
4 737585 C→T yliE S625L conserved inner membrane protein Non-synonymous
4 760238 T→A potI L141H putrescine transporter subunit Non-synonymous
4 766111 C→A artP L119L arginine transporter subunit Synonymous
4 791968 T→A cydD P576P fused cysteine transporter subunits Synonymous

4 794864 T→A trxB/lrp -
thioredoxin reductase, FAD/NAD(P)-binding/DNA-binding transcriptional dual regulator,
leucine-binding

-

4 801095 G→A ycaJ Q123Q recombination protein Synonymous



4 812068 C→T ycaN Q78Q predicted DNA-binding transcriptional regulator Synonymous
4 821260 A→G serC K292R 3-phosphoserine/phosphohydroxythreonine aminotransferase Non-synonymous
4 824636 C→A cmk/rpsA - cytidylate kinase/30S ribosomal subunit protein S1 -
4 827466 T→C ycaI V138V conserved inner membrane protein Synonymous
4 854916 T→C pepN F521S aminopeptidase N Non-synonymous
4 860740 C→T ycbQ A47V predicted fimbrial-like adhesin protein Non-synonymous
4 871682 C→T ycbY P369L predicted methyltransferase Non-synonymous
4 897423 C→A hyaB N479K hydrogenase 1, large subunit Non-synonymous
4 949707 T→C ymdC Y118H predicted hydrolase Non-synonymous
4 955551 G→A mdoG/yceK - glucan biosynthesis protein, periplasmic/predicted lipoprotein -
4 958961 G→A lpxL V195V lauryl-acyl carrier protein (ACP)-dependent acyltransferase Synonymous
4 978272 A→G yceD E36G conserved protein Non-synonymous
4 1000436 G→A ycfQ/ycfR - predicted DNA-binding transcriptional regulator/predicted protein -
4 1032320 A→T ycgJ Y98F predicted protein Non-synonymous
4 1037324 G→T umuC L237L DNA polymerase V, subunit C Synonymous

4 1037903 C→G umuC/dsbB -
DNA polymerase V, subunit C/oxidoreductase that catalyzes reoxidation of DsbA protein
disulfide isomerase I

-

4 1047391 T→A cvrA I37F predicted cation/proton antiporter Non-synonymous
4 1052795 G→A treA P4S periplasmic trehalase Non-synonymous
4 1057523 G→A dhaR A344T predicted DNA-binding transcriptional regulator, dihydroxyacetone Non-synonymous
4 1059745 T→A ycgV K546* predicted adhesin Non-synonymous
4 1063795 A→G pth T49T peptidyl-tRNA hydrolase Synonymous
4 1099744 G→A tdk/ychG - thymidine kinase/deoxyuridine kinase/predicted protein, C-ter fragment (pseudogene) -
4 1099745 T→A tdk/ychG - thymidine kinase/deoxyuridine kinase/predicted protein, C-ter fragment (pseudogene) -
4 1099751 G→T tdk/ychG - thymidine kinase/deoxyuridine kinase/predicted protein, C-ter fragment (pseudogene) -
4 1104634 T→A ychE V203V predicted inner membrane protein Synonymous
4 1105969 C→T oppA H187Y oligopeptide transporter subunit Non-synonymous
4 1132929 A→G yciK L138S predicted oxoacyl-(acyl carrier protein) reductase, EmrKY-TolC system Non-synonymous
4 1134059 C→T sohB P167S predicted inner membrane peptidase Non-synonymous
4 1144890 T→C yciM L35S conserved protein Non-synonymous
4 1186294 T→A ompG V40D outer membrane porin Non-synonymous
4 1195809 C→T hrpA L44L ATP-dependent helicase Synonymous
4 1199532 T→C hrpA/ydcF - ATP-dependent helicase/conserved protein -
4 1207813 C→T ydcI/ydcJ - predicted DNA-binding transcriptional regulator/conserved protein -
4 1240424 T→A yncH/nhoA - predicted protein/N-hydroxyarylamine O-acetyltransferase -
4 1249644 C→T narU G415D nitrate/nitrite transporter Non-synonymous
4 1251417 G→T yddJ P44T predicted protein Non-synonymous
4 1285610 T→C yddA E187G fused predicted multidrug transporter subunits Non-synonymous
4 1300680 G→A ydeU L71L conserved protein, predicted pseudogene Synonymous
4 1301664 C→T ydeK E1084K predicted lipoprotein Non-synonymous
4 1305183 G→A ydeK/ydeV - predicted lipoprotein/predicted sugar kinase -
4 1306073 G→A ydeV R322C predicted sugar kinase Non-synonymous
4 1316407 G→A uxaB F367F altronate oxidoreductase, NAD-dependent Synonymous
4 1318142 A→T yneF L180L predicted diguanylate cyclase Synonymous
4 1335067 T→G rspB E144D predicted oxidoreductase, Zn-dependent and NAD(P)-binding Non-synonymous



4 1346994 T→A clcB F33I predicted voltage-gated chloride channel Non-synonymous
4 1355395 A→G mdtJ/ydgG - multidrug efflux system transporter/predicted inner membrane protein -
4 1373002 G→A ydgA/uidC - conserved protein/predicted outer membrane porin protein -
4 1377667 A→T uidA/uidR - beta-D-glucuronidase/DNA-binding transcriptional repressor -
4 1393183 C→T nth F26F DNA glycosylase and apyrimidinic (AP) lyase Synonymous
4 1407482 A→G ydhL F8L conserved protein Non-synonymous
4 1437489 C→T pykF P70L pyruvate kinase I Non-synonymous
4 1437547 G→A pykF Q89Q pyruvate kinase I Synonymous
4 1491320 C→G yniC H120D predicted hydrolase Non-synonymous
4 1491323 A→G yniC M121V predicted hydrolase Non-synonymous

4 1502838 A→T chbC/chbB -
N,N'-diacetylchitobiose-specific enzyme IIC component of PTS/N,N'-diacetylchitobiose-
specific enzyme IIB component of PTS

-

4 1504884 G→A nadE/ydjQ - NAD synthetase, NH3/glutamine-dependent/endonuclease of nucleotide excision repair -
4 1513118 C→A astC G150W succinylornithine transaminase, PLP-dependent Non-synonymous
4 1514176 T→C xthA Y56H exonuclease III Non-synonymous
4 1514252 C→A xthA P81H exonuclease III Non-synonymous
4 1547296 G→A yeaE/mipA - predicted oxidoreductase/scaffolding protein for murein synthesizing machinery -

4 1548260 T→G mipA/yeaG -
scaffolding protein for murein synthesizing machinery/conserved protein with nucleoside
triphosphate hydrolase domain

-

4 1564653 G→A yeaV W440* predicted transporter Non-synonymous
4 1585237 A→G yobD K97K conserved inner membrane protein Synonymous
4 1585830 T→A yobD/yebN - conserved inner membrane protein/conserved inner membrane protein -
4 1586349 G→T yebN L172L conserved inner membrane protein Synonymous
4 1622187 C→T znuA E181E zinc transporter subunit Synonymous
4 1649547 A→G araF/yecI - L-arabinose transporter subunit/predicted ferritin-like protein -
4 1672158 T→A yedS/hchA - predicted protein, C-ter fragment (pseudogene)/Hsp31 molecular chaperone -
4 1679845 C→T yodB/serU - predicted cytochrome/tRNA-Ser(CGA) -
4 1696968 C→T cbl E254E DNA-binding transcriptional activator Synonymous
4 1697566 C→A cbl R55L DNA-binding transcriptional activator Non-synonymous
4 1697591 C→T cbl E47K DNA-binding transcriptional activator Non-synonymous
4 1707657 G→A yeeE Q133* predicted inner membrane protein Non-synonymous
4 1749967 C→T baeS L295L sensory histidine kinase in two-component regulatory system with BaeR Synonymous
4 1755550 G→A yegV G103D predicted kinase Non-synonymous
4 1766800 A→C yehE P48P predicted protein Synonymous
4 1805748 G→A yohK E195K predicted inner membrane protein Non-synonymous
4 1811849 T→C mglC I18V methyl-galactoside transporter subunit Non-synonymous
4 1817827 C→T folE/yeiG - GTP cyclohydrolase I/predicted esterase -
4 1829027 G→A rihB H103Y ribonucleoside hydrolase 2 Non-synonymous
4 1830213 C→T yeiL/yeiM - DNA-binding transcriptional activator/predicted nucleoside transporter -
4 1831203 C→A yeiM G94C predicted nucleoside transporter Non-synonymous
4 1863154 A→G ccmG Y60H periplasmic thioredoxin of cytochrome c-type biogenesis Non-synonymous

4 1877272 T→G mqo/yojI -
malate dehydrogenase, FAD/NAD(P)-binding domain/fused predicted multidrug
transporter subunits

-

4 1879063 C→T alkB E216K oxidative demethylase of N1-methyladenine or N3-methylcytosine DNA lesions Non-synonymous
4 1882576 C→A ompC G181C outer membrane porin protein C Non-synonymous



4 1893945 T→A atoD V44V acetyl-CoA:acetoacetyl-CoA transferase, alpha subunit Synonymous
4 1895975 C→T atoE L285L short chain fatty acid transporter Synonymous
4 1956259 A→T yfbL L11F predicted peptidase Non-synonymous
4 1959069 C→T yfbO P41L predicted protein Non-synonymous
4 1963914 G→T nuoL V500V NADH:ubiquinone oxidoreductase, membrane subunit L Synonymous
4 1969895 T→C nuoG E215G NADH:ubiquinone oxidoreductase, chain G Non-synonymous
4 1974225 T→C nuoC/nuoB -

NADH:ubiquinone oxidoreductase, chain C,D/NADH:ubiquinone oxidoreductase, chain
B

-
4 2020171 C→A yfcO S82S predicted protein Synonymous
4 2071988 C→T gltX D367N glutamyl-tRNA synthetase Non-synonymous
4 2073846 CGTG→CG lysV/xapR - tRNA-Lys(UUU)/DNA-binding transcriptional activator -
4 2079914 G→C yfeH W184C predicted inner membrane protein Non-synonymous
4 2082144 A→T ligA R150R DNA ligase, NAD(+)-dependent Synonymous
4 2091128 C→T cysM V291V cysteine synthase B Synonymous
4 2129089 G→A yffH T6I predicted NUDIX hydrolase Non-synonymous
4 2129425 C→A aegA V576V

fused predicted FeS binding subunit/predicted NAD/FAD-binding subunit of
oxidoreductase

Synonymous
4 2129631 C→T aegA G508S

fused predicted FeS binding subunit/predicted NAD/FAD-binding subunit of
oxidoreductase

Non-synonymous
4 2171895 C→T ppx S385F exopolyphosphatase Non-synonymous
4 2175829 C→T yfgH T137T predicted outer membrane lipoprotein Synonymous
4 2181218 A→T xseA K454* exonuclease VII, large subunit Non-synonymous
4 2198143 G→A sseA G8E 3-mercaptopyruvate sulfurtransferase Non-synonymous
4 2205122 G→A hscB/iscA - DnaJ-like molecular chaperone specific for IscU/FeS cluster assembly protein -
4 2206242 T→A iscS N306I cysteine desulfurase (tRNA sulfurtransferase), PLP-dependent Non-synonymous
4 2210841 T→C yfhR F284F predicted peptidase Synonymous
4 2215334 G→A hcaE G226R 3-phenylpropionate dioxygenase, large (alpha) subunit Non-synonymous
4 2228505 A→G yphH N6D predicted DNA-binding transcriptional regulator Non-synonymous
4 2231467 T→C hmp L2L fused nitric oxide dioxygenase/dihydropteridine reductase 2 Synonymous
4 2234113 C→A yfhA K106N predicted DNA-binding response regulator in two-component system Non-synonymous
4 2267924 T→A yfiQ V782E fused predicted acyl-CoA synthetase NAD(P)-binding subunit Non-synonymous
4 2285632 A→G tyrA L22S fused chorismate mutase T/prephenate dehydrogenase Non-synonymous
4 2292078 C→T ffh G449S signal recognition particle (SRP) component with 4.5S RNA Non-synonymous
4 2292568 G→A ffh F285F signal recognition particle (SRP) component with 4.5S RNA Synonymous
4 2297829 C→A recN L136L recombination and repair protein Synonymous
4 2299150 T→C recN/smpA - recombination and repair protein/small membrane lipoprotein -
4 2303224 T→C gabD L473L succinate-semialdehyde dehydrogenase I, NADP-dependent Synonymous
4 2328309 A→T yqaB/argQ - predicted hydrolase/tRNA-Arg(ACG) -
4 2340208 A→G srlR S209S DNA-binding transcriptional repressor Synonymous
4 2370200 C→T mutS/pphB - methyl-directed mismatch repair protein/serine/threonine-specific protein phosphatase 2 -
4 2389542 GAAAAA→GAAAA ygbT - conserved protein -
4 2405783 C→A ygcQ G178* predicted flavoprotein Non-synonymous
4 2416353 A→T ygcG L36F predicted protein Non-synonymous
4 2422446 G→A relA Q581* (p)ppGpp synthetase I/GTP pyrophosphokinase Non-synonymous
4 2438027 T→C ygdH I395I conserved protein Synonymous
4 2444901 T→C fucP L44L L-fucose transporter Synonymous
4 2447062 C→T fucI A315V L-fucose isomerase Non-synonymous
4 2448591 T→A fucK L207I L-fuculokinase Non-synonymous



4 2468859 T→C ptr E187E protease III Synonymous
4 2473031 G→A ppdC S90L predicted protein Non-synonymous
4 2484942 A→T aas I536I

fused 2-acylglycerophospho-ethanolamine acyl transferase/acyl-acyl carrier protein
synthetase

Synonymous
4 2486124 A→G aas L142L

fused 2-acylglycerophospho-ethanolamine acyl transferase/acyl-acyl carrier protein
synthetase

Synonymous
4 2492992 C→A araE/kduD - arabinose transporter/2-deoxy-D-gluconate 3-dehydrogenase -
4 2501230 G→A ygeF E48K predicted protein Non-synonymous

4 2504965 T→A pbl/ygeK -
predicted peptidoglycan-binding enzyme (pseudogene)/predicted DNA-binding
transcriptional regulator

-

4 2511643 G→A ygeV H268Y predicted DNA-binding transcriptional regulator Non-synonymous
4 2527343 T→C ygfM L49S predicted oxidoreductase Non-synonymous

4 2556747 C→T gcvT A193A
aminomethyltransferase, tetrahydrofolate-dependent, subunit (T protein) of glycine
cleavage complex

Synonymous

4 2571611 C→T ygfH A51V propionyl-CoA:succinate-CoA transferase Non-synonymous
4 2599355 T→C yqgE L157P predicted protein Non-synonymous
4 2611643 C→T mltC/nupG - membrane-bound lytic murein transglycosylase C/nucleoside transporter -
4 2623366 C→T hybB E350K predicted hydrogenase 2 cytochrome b type component Non-synonymous
4 2642203 G→A sufI S239F repressor protein for FtsI Non-synonymous
4 2676353 C→T cca A377V

fused tRNA nucleotidyl transferase/2'3'-cyclic
phosphodiesterase/2'nucleotidase/phosphatase

Non-synonymous
4 2707515 C→T ygjN D92N conserved protein Non-synonymous
4 2726604 T→C yhaI/yhaJ - predicted inner membrane protein/predicted DNA-binding transcriptional regulator -
4 2740527 T→C tdcA/tdcR - DNA-binding transcriptional activator/DNA-binding transcriptional activator -
4 2772701 A→G yhbO K132R predicted intracellular protease Non-synonymous
4 2787732 G→A infB T539I fused protein chain initiation factor 2, IF2 Non-synonymous
4 2791478 T→A yhbC/metY - conserved protein/tRNA-initiator Met(CAU) -
4 2794231 G→A yhbX S239F predicted hydrolase, inner membrane Non-synonymous
4 2794398 G→A yhbX T183T predicted hydrolase, inner membrane Synonymous
4 2794964 C→T yhbX/leuU - predicted hydrolase, inner membrane/tRNA-Leu(GAG) -
4 2796078 T→C glmM V442V phosphoglucosamine mutase Synonymous
4 2805715 A→G yhbE F118F conserved inner membrane protein Synonymous
4 2822908 C→T mtgA A79T biosynthetic peptidoglycan transglycosylase Non-synonymous
4 2827152 T→C yhcC K78E predicted Fe-S oxidoreductase Non-synonymous
4 2834141 C→G gltD/gltF - glutamate synthase, 4Fe-4S protein, small subunit/periplasmic protein -
4 2834395 C→T gltD/gltF - glutamate synthase, 4Fe-4S protein, small subunit/periplasmic protein -
4 2853310 A→C argR/yhcN - DNA-binding transcriptional dual regulator, L-arginine-binding/conserved protein -
4 2866358 A→G mreD L124L cell wall structural complex MreBCD transmembrane component MreD Synonymous
4 2884495 A→T acrF T537T multidrug efflux system protein Synonymous
4 2900648 C→A smf G255G conserved protein Synonymous
4 2904992 A→T trkA E208V NAD-binding component of TrK potassium transporter Non-synonymous
4 2942239 G→A pabA L173F aminodeoxychorismate synthase, subunit II Non-synonymous
4 2943110 A→G fic Y94H stationary-phase protein, cell division Non-synonymous
4 2945819 T→C tsgA/nirB - predicted transporter/nitrite reductase, large subunit, NAD(P)H-binding -
4 2948365 T→C nirB F810S nitrite reductase, large subunit, NAD(P)H-binding Non-synonymous
4 2964369 G→A yhfZ/trpS - conserved protein/tryptophanyl-tRNA synthetase -
4 2989813 A→G yhgF E168G predicted transcriptional accessory protein Non-synonymous
4 3002948 C→A malP L484L maltodextrin phosphorylase Synonymous



4 3004916 T→C malP/malT -
maltodextrin phosphorylase/DNA-binding transcriptional activator, maltotriose-ATP-
binding

-
4 3015881 G→A yzgL G17G predicted protein Synonymous
4 3023428 G→A glgB F667F 1,4-alpha-glucan branching enzyme Synonymous
4 3029570 G→A gntK/gntR - gluconate kinase 2/DNA-binding transcriptional repressor -
4 3032442 G→A yhhX P97L predicted oxidoreductase with NAD(P)-binding Rossmann-fold domain Non-synonymous
4 3033114 A→G ggt L576S gamma-glutamyltranspeptidase Non-synonymous
4 3038722 G→A ugpA L69L glycerol-3-phosphate transporter subunit Synonymous
4 3039494 A→G ugpB F283F glycerol-3-phosphate transporter subunit Synonymous
4 3040039 T→C ugpB K102E glycerol-3-phosphate transporter subunit Non-synonymous
4 3041930 A→T livG I98I leucine/isoleucine/valine transporter subunit Synonymous
4 3042166 C→T livG A20T leucine/isoleucine/valine transporter subunit Non-synonymous
4 3047598 A→G livJ I26I leucine/isoleucine/valine transporter subunit Synonymous
4 3049688 T→C ftsX K139R predicted transporter subunit Non-synonymous
4 3073413 A→G yhiJ I169I predicted protein Synonymous
4 3097462 T→A gadE L64I DNA-binding transcriptional activator Non-synonymous
4 3105900 T→A gadA E196D glutamate decarboxylase A, PLP-dependent Non-synonymous
4 3159281 G→A cspA/glyS - major cold shock protein/glycine tRNA synthetase, beta subunit -
4 3168186 C→G xylA G15A D-xylose isomerase Non-synonymous
4 3189072 A→T yiaT F87L predicted protein Non-synonymous
4 3212687 G→A gpsA L63L glycerol-3-phosphate dehydrogenase (NAD+) Synonymous
4 3226132 G→T rfaC E314* ADP-heptose:LPS heptosyltransferase I Non-synonymous
4 3228843 A→T rfaZ C190S lipopolysaccharide core biosynthesis protein Non-synonymous
4 3229157 C→T rfaZ S85N lipopolysaccharide core biosynthesis protein Non-synonymous
4 3245023 G→C pyrE/rph - orotate phosphoribosyltransferase/ribonuclease PH (pseudogene) -
4 3248701 C→T yicG H205H conserved inner membrane protein Synonymous
4 3254332 A→G trmH K202R tRNA (Guanosine-2'-O-)-methyltransferase Non-synonymous
4 3266274 C→T setC L37L predicted sugar efflux system Synonymous
4 3269214 T→C nlpA/yicS - cytoplasmic membrane lipoprotein-28/predicted protein -
4 3292719 T→C glvC Q33R arbutin specific enzyme IIC component of PTS Non-synonymous
4 3315827 G→A yidC L513L cytoplasmic insertase into membrane protein, Sec system Synonymous
4 3365291 G→A rbsC G264D D-ribose transporter subunit Non-synonymous
4 3365626 G→A rbsB D46N D-ribose transporter subunit Non-synonymous
4 3369577 C→T hsrA V83V predicted multidrug or homocysteine efflux system Synonymous
4 3371246 A→G rrsC -76- 16S rRNA (rrnC) (RNA gene)
4 3376392 A→T hdfR N263K DNA-binding transcriptional regulator Non-synonymous
4 3386833 G→A ilvY F67F DNA-binding transcriptional dual regulator Synonymous
4 3432330 T→A yigG N26I predicted inner membrane protein Non-synonymous

4 3458714 C→T fadB V491I
fused 3-hydroxybutyryl-CoA epimerase/delta(3)-cis-delta(2)-trans-enoyl-CoA
isomerase/enoyl-CoA hydratase/3-hydroxyacyl-CoA dehydrogenase

Non-synonymous

4 3478857 T→C polA V893V fused DNA polymerase I 5'->3' exonuclease/3'->5' polymerase/3'->5' exonuclease Synonymous
4 3490519 A→T yihM N48Y predicted sugar phosphate isomerase Non-synonymous
4 3494313 C→T yihO A223T predited transporter Non-synonymous
4 3494748 T→C yihO K78E predited transporter Non-synonymous
4 3494898 A→G yihO L28L predited transporter Synonymous
4 3496822 G→A yihQ A556A alpha-glucosidase Synonymous



4 3517174 T→A yiiG L320L conserved protein Synonymous
4 3530779 C→T sodA/kdgT - superoxide dismutase, Mn/2-keto-3-deoxy-D-gluconate transporter -
4 3539604 G→A cdh L154L CDP-diacylglycerol phosphotidylhydrolase Synonymous
4 3543207 T→C fpr K160R ferredoxin-NADP reductase Non-synonymous
4 3546491 G→T glpF T271T glycerol facilitator Synonymous
4 3562644 C→T metF F272F 5,10-methylenetetrahydrofolate reductase Synonymous
4 3566208 C→A yijE V296V predicted permease Synonymous
4 3568156 G→A gldA R31R glycerol dehydrogenase, NAD Synonymous
4 3568253 G→T gldA/fsaB - glycerol dehydrogenase, NAD/fructose-6-phosphate aldolase 2 -
4 3574287 G→A pflD P360P predicted formate acetyltransferase 2 Synonymous
4 3590370 C→T fabR R31C DNA-binding transcriptional repressor Non-synonymous
4 3606394 T→C tufB/secE - protein chain elongation factor EF-Tu/preprotein translocase membrane subunit -
4 3609354 G→A rplJ G49D 50S ribosomal subunit protein L10 Non-synonymous
4 3611681 T→A rpoB S408S RNA polymerase, beta subunit Synonymous
4 3611682 C→A rpoB L409M RNA polymerase, beta subunit Non-synonymous
4 3616367 C→T rpoC S602F RNA polymerase, beta prime subunit Non-synonymous
4 3651714 T→C arpA/iclR - regulator of acetyl CoA synthetase/DNA-binding transcriptional repressor -
4 3664939 T→C pgi/yjbE - glucosephosphate isomerase/predicted protein -

4 3697831 C→T tyrB/aphA -
tyrosine aminotransferase, tyrosine-repressible, PLP-dependent/acid
phosphatase/phosphotransferase, class B, non-specific

-

4 3698504 C→T tyrB/aphA -
tyrosine aminotransferase, tyrosine-repressible, PLP-dependent/acid
phosphatase/phosphotransferase, class B, non-specific

-

4 3703679 T→A ssb G114G single-stranded DNA-binding protein Synonymous
4 3708220 G→A yjcD G177S predicted permease Non-synonymous
4 3785814 A→G cadA Y636H lysine decarboxylase 1 Non-synonymous
4 3791189 G→A cadC/pheU - DNA-binding transcriptional activator/tRNA-Phe(GAA) -
4 3800576 C→T groL I150I Cpn60 chaperonin GroEL, large subunit of GroESL Synonymous
4 3809159 A→G frdB L154S fumarate reductase (anaerobic), Fe-S subunit Non-synonymous
4 3813079 T→A yjeM L47M predicted transporter Non-synonymous
4 3822671 C→T yjeS E167K predicted Fe-S electron transport protein Non-synonymous
4 3822883 G→A yjeS P96L predicted Fe-S electron transport protein Non-synonymous
4 3824711 C→T yjeF P515L predicted carbohydrate kinase Non-synonymous
4 3867645 C→T ytfI T279T predicted protein Synonymous

4 3888500 C→T pmbA/cybC -
predicted peptidase required for the maturation and secretion of the antibiotic peptide
MccB17/cytochrome b562, truncated (pseudogene)

-

4 3889247 C→T nrdG G74S anaerobic ribonucleotide reductase activating protein Non-synonymous
4 3889965 G→A nrdD L600L anaerobic ribonucleoside-triphosphate reductase Synonymous
4 3890678 T→A nrdD Y362F anaerobic ribonucleoside-triphosphate reductase Non-synonymous
4 3904457 T→A yjgK/yjgL - conserved protein/predicted protein -
4 3955536 C→T deoD A37A purine-nucleoside phosphorylase Synonymous
4 3973203 T→C creD V161V inner membrane protein Synonymous
5 78867 A→T leuL/leuO - leu operon leader peptide/DNA-binding transcriptional activator -
5 102006 G→A lpxC G209S UDP-3-O-acyl N-acetylglucosamine deacetylase Non-synonymous
5 131928 A→G cueO L7L multicopper oxidase Synonymous
5 144483 G→A panB/yadC -

3-methyl-2-oxobutanoate hydroxymethyltransferase/predicted fimbrial-like adhesin
protein

-



5 155097 G→C dksA F111L transcriptional regulator of rRNA transcription, DnaK suppressor protein Non-synonymous
5 232958 T→A lpcA L185* D-sedoheptulose 7-phosphate isomerase Non-synonymous
5 265023 A→G yahG V170V conserved protein Synonymous
5 265374 G→T yahG T287T conserved protein Synonymous
5 274407 T→C prpR K76E DNA-binding transcriptional regulator Non-synonymous
5 312992 G→A proC S132S pyrroline-5-carboxylate reductase, NAD(P)-binding Synonymous
5 312993 G→A proC S132F pyrroline-5-carboxylate reductase, NAD(P)-binding Non-synonymous
5 323741 C→T sbcD D319N exonuclease, dsDNA, ATP-dependent Non-synonymous
5 340274 C→T yajI S107S predicted lipoprotein Synonymous
5 350040 A→T thiI E250V sulfurtransferase required for thiamine and 4-thiouridine biosynthesis Non-synonymous
5 361794 G→A yajG S39S predicted lipoprotein Synonymous
5 409376 C→T ybaL E536K predicted transporter with NAD(P)-binding Rossmann-fold domain Non-synonymous
5 423617 G→A ybbK/ybbL - predicted protease, membrane anchored/predicted transporter subunit -
5 438468 G→T ybbW G127G predicted allantoin transporter Synonymous
5 438617 G→A ybbW G177D predicted allantoin transporter Non-synonymous
5 438633 A→T ybbW K182N predicted allantoin transporter Non-synonymous
5 441439 G→A ybbY L140L predicted uracil/xanthine transporter Synonymous
5 443717 T→C ylbA *262* conserved protein Synonymous
5 449204 C→A ylbE I131I predicted protein (pseudogene) Synonymous
5 484507 G→A fepA L502F iron-enterobactin outer membrane transporter Non-synonymous
5 484731 G→A fepA S427L iron-enterobactin outer membrane transporter Non-synonymous
5 508670 GTTTTTTTT→GTTTTTTT ybdM - conserved protein -
5 529499 C→T dcuC/crcA - anaerobic C4-dicarboxylate transport/palmitoyl transferase for Lipid A -
5 530580 G→A crcA G170S palmitoyl transferase for Lipid A Non-synonymous
5 547305 G→A leuS T332M leucyl-tRNA synthetase Non-synonymous
5 559434 A→C gltK F4L glutamate and aspartate transporter subunit Non-synonymous
5 575043 C→T nagA E14K N-acetylglucosamine-6-phosphate deacetylase Non-synonymous
5 578171 C→T nagE Q633* fused N-acetyl glucosamine specific PTS enzyme IICBA components Non-synonymous
5 587031 C→A pgm F381L phosphoglucomutase Non-synonymous
5 590652 A→T speF C714S ornithine decarboxylase isozyme, inducible Non-synonymous
5 627725 G→A sucD V271V succinyl-CoA synthetase, NAD(P)-binding, alpha subunit Synonymous
5 628904 A→G mngA Q63R fused 2-O-a-mannosyl-D-glycerate specific PTS enzyme IIABC components Non-synonymous
5 628905 A→T mngA Q63H fused 2-O-a-mannosyl-D-glycerate specific PTS enzyme IIABC components Non-synonymous
5 644949 G→A nadA M44I quinolinate synthase, subunit A Non-synonymous
5 674654 G→A bioC G134S predicted methltransferase, enzyme of biotin synthesis Non-synonymous
5 684424 C→T ybhN E270K conserved inner membrane protein Non-synonymous
5 707609 A→G ybiO L202S predicted mechanosensitive channel Non-synonymous
5 738228 A→G yliF E54G predicted diguanylate cyclase Non-synonymous
5 763314 A→T artJ/artM - arginine transporter subunit/arginine transporter subunit -
5 794502 C→T trxB P94P thioredoxin reductase, FAD/NAD(P)-binding Synonymous
5 806207 G→A dmsB E21K dimethyl sulfoxide reductase, anaerobic, subunit B Non-synonymous
5 815652 T→C pflB V212V pyruvate formate lyase I Synonymous
5 818090 C→T ycaO D426N conserved protein Non-synonymous
5 836096 C→A ycbC L13F conserved inner membrane protein Non-synonymous
5 836104 T→C ycbC N11D conserved inner membrane protein Non-synonymous



5 841377 G→A mukB P773P fused chromosome partitioning proteins Synonymous
5 848482 T→A aspC/ompF - aspartate aminotransferase, PLP-dependent/outer membrane porin 1a -
5 850661 G→A asnS P353L asparaginyl tRNA synthetase Non-synonymous
5 852951 G→A pncB L47L nicotinate phosphoribosyltransferase Synonymous
5 873608 C→T uup T304T fused predicted transporter subunits Synonymous
5 896513 G→A hyaB G176D hydrogenase 1, large subunit Non-synonymous
5 896853 G→A hyaB W289* hydrogenase 1, large subunit Non-synonymous
5 899387 G→T hyaE G101* hypothetical protein Non-synonymous
5 899390 A→T hyaE N102Y hypothetical protein Non-synonymous
5 901510 A→G appC G346G cytochrome bd-II oxidase, subunit I Synonymous

5 946923 A→G csgD/csgB -
DNA-binding transcriptional activator in two-component regulatory system/curlin
nucleator protein, minor subunit in curli complex

-

5 956550 A→G yceK L3L predicted lipoprotein Synonymous
5 988921 C→T ycfH A258V predicted metallodependent hydrolase Non-synonymous
5 989939 C→T ptsG F233F fused glucose-specific PTS enzyme IIBC components Synonymous
5 1000351 A→T ycfQ/ycfR - predicted DNA-binding transcriptional regulator/predicted protein -
5 1004468 G→A mfd T290I transcription-repair coupling factor Non-synonymous
5 1049460 C→T ycgR G166S hypothetical protein Non-synonymous
5 1050616 G→A ycgY S10N predicted protein Non-synonymous
5 1051172 T→A treA T545S periplasmic trehalase Non-synonymous
5 1054925 G→A dhaL F87F dihydroxyacetone kinase, C-terminal domain Synonymous

5 1056480 A→G dhaK/dhaR -
dihydroxyacetone kinase, N-terminal domain/predicted DNA-binding transcriptional
regulator, dihydroxyacetone

-

5 1075847 T→C rdlC -9- regulatory, antisense sRNA (RNA gene)
5 1093045 C→T tyrT -2- tRNA-Tyr(GUA) (RNA gene)
5 1104218 G→A ychE G65S predicted inner membrane protein Non-synonymous
5 1104219 G→A ychE G65D predicted inner membrane protein Non-synonymous
5 1110947 G→A oppF E319K oligopeptide transporter subunit Non-synonymous
5 1121668 G→A trpB S326F tryptophan synthase, beta subunit Non-synonymous
5 1132220 T→A btuR M123L cob(I)alamin adenolsyltransferase/cobinamide ATP-dependent adenolsyltransferase Non-synonymous

5 1137984 G→A topA/cysB -
DNA topoisomerase I, omega subunit/DNA-binding transcriptional dual regulator, O-
acetyl-L-serine-binding

-

5 1147648 T→A osmB/yciT - lipoprotein/predicted DNA-binding transcriptional regulator -
5 1149619 C→A gmr G451G modulator of Rnase II stability Synonymous
5 1149627 C→T gmr E449K modulator of Rnase II stability Non-synonymous
5 1149709 C→T gmr Q421Q modulator of Rnase II stability Synonymous
5 1164930 A→G puuA F70L gamma-Glu-putrescine synthase Non-synonymous
5 1172018 T→C pspF K42E DNA-binding transcriptional activator Non-synonymous
5 1187470 G→T ycjW Q241K predicted DNA-binding transcriptional regulator Non-synonymous
5 1227510 G→A ydcV D63N predicted spermidine/putrescine transporter subunit Non-synonymous
5 1267040 G→T ddpB A239A D-Ala-D-Ala transporter subunit Synonymous
5 1276003 C→T gadC Q438Q predicted glutamate:gamma-aminobutyric acid antiporter Synonymous
5 1282487 A→G yddB Y654H predicted porin protein Non-synonymous
5 1303343 C→T ydeK G524E predicted lipoprotein Non-synonymous
5 1305310 G→A ydeK/ydeV - predicted lipoprotein/predicted sugar kinase -



5 1306282 C→T ydeV G252D predicted sugar kinase Non-synonymous
5 1329751 G→A ydeE/ydeH - predicted transporter/conserved protein -
5 1346422 G→A dmsD E112K twin-argninine leader-binding protein for DmsA and TorA Non-synonymous
5 1351786 A→T ynfM N169Y predicted transporter Non-synonymous
5 1377915 C→T uidA/uidR - beta-D-glucuronidase/DNA-binding transcriptional repressor -
5 1388939 G→A rsxC G146G fused predicted 4Fe-4S ferredoxin-type protein Synonymous
5 1393692 C→T nth S196F DNA glycosylase and apyrimidinic (AP) lyase Non-synonymous
5 1394429 C→T ydgR I26I predicted transporter Synonymous
5 1407835 C→T ydhM S49F predicted DNA-binding transcriptional regulator Non-synonymous
5 1472559 A→G ydiU L90S conserved protein Non-synonymous
5 1482993 G→C thrS F387L threonyl-tRNA synthetase Non-synonymous
5 1486424 C→T arpB T568I predicted protein (pseudogene) Non-synonymous
5 1504721 C→T nadE L227L NAD synthetase, NH3/glutamine-dependent Synonymous
5 1516917 C→T ydjZ S176L conserved inner membrane protein Non-synonymous
5 1520619 T→C ynjD L97S predicted transporter subunit Non-synonymous
5 1537436 T→A ydjG D40V predicted oxidoreductase Non-synonymous
5 1552640 G→T yeaI V225F predicted diguanylate cyclase Non-synonymous
5 1561773 A→G yeaT I61I predicted DNA-binding transcriptional regulator Synonymous
5 1562583 G→A yeaU E176K predicted dehydrogenase Non-synonymous
5 1565354 G→A yeaW V182I predicted 2Fe-2S cluster-containing protein Non-synonymous
5 1572784 G→A yoaA L200F conserved protein with nucleoside triphosphate hydrolase domain Non-synonymous
5 1576042 T→A pabB G364G aminodeoxychorismate synthase, subunit I Synonymous
5 1587592 C→T cspC/yobF - stress protein, member of the CspA-family/predicted protein -
5 1594439 A→G prc L175S carboxy-terminal protease for penicillin-binding protein 3 Non-synonymous
5 1600415 T→A yebU M16K predicted methyltransferase Non-synonymous
5 1606723 C→T exoX T153I DNA exonuclease X Non-synonymous
5 1625194 G→A ruvB N103N ATP-dependent DNA helicase, component of RuvABC resolvasome Synonymous
5 1625195 T→A ruvB N103I ATP-dependent DNA helicase, component of RuvABC resolvasome Non-synonymous
5 1627451 C→A ruvC R24S component of RuvABC resolvasome, endonuclease Non-synonymous
5 1643608 G→T otsA Q463K trehalose-6-phosphate synthase Non-synonymous

5 1658936 G→A uvrY/yecF -
DNA-binding response regulator in two-component regulatory system with
BarA/predicted protein

-

5 1672375 A→T yedS/hchA - predicted protein, C-ter fragment (pseudogene)/Hsp31 molecular chaperone -
5 1675875 C→T yedX N35N conserved protein Synonymous
5 1688399 G→A yeeJ W2225* adhesin Non-synonymous
5 1696267 A→T yeeO L132* predicted multidrug efflux system Non-synonymous

5 1718043 C→T hisA R131C
N-(5'-phospho-L-ribosyl-formimino)-5-amino-1-(5'-phosphoribosyl)-4-
imidazolecarboxamide isomerase

Non-synonymous

5 1729828 A→G yegE Q119R predicted diguanylate cyclase, GGDEF domain signalling protein Non-synonymous
5 1797588 C→T dld F419F D-lactate dehydrogenase, FAD-binding, NADH independent Synonymous
5 1803635 A→T dusC S300T tRNA-dihydrouridine synthase C Non-synonymous
5 1812059 T→A mglA I460F fused methyl-galactoside transporter subunit Non-synonymous
5 1890633 A→C atoS E75A sensory histidine kinase in two-component regulatory system with AtoC Non-synonymous
5 1948821 T→A menD N269I bifunctional 2-oxoglutarate decarboxylase/SHCHC synthase Non-synonymous



5 1994877 C→T hisP/hisM -
histidine/lysine/arginine/ornithine transporter subunit/histidine/lysine/arginine/ornithine
transporter subunit

-

5 2026346 A→C yfcV/sixA - predicted fimbrial-like adhesin protein/phosphohistidine phosphatase -
5 2033681 G→A yfdF A101A predicted protein Synonymous
5 2033771 C→A yfdF F131L predicted protein Non-synonymous
5 2047041 T→A evgS N645K hybrid sensory histidine kinase in two-component regulatory system with EvgA Non-synonymous
5 2049709 T→A yfdE S65C predicted CoA-transferase, NAD(P)-binding Non-synonymous
5 2050524 T→A yfdV A132A predicted transporter Synonymous
5 2073846 CGTG→CG lysV/xapR - tRNA-Lys(UUU)/DNA-binding transcriptional activator -
5 2078633 C→T yfeR G214D predicted DNA-binding transcriptional regulator Non-synonymous
5 2086240 C→T ptsH A20A phosphohistidinoprotein-hexose phosphotransferase component of PTS system (Hpr) Synonymous
5 2123137 C→T maeB E290K fused malic enzyme predicted oxidoreductase/predicted phosphotransacetylase Non-synonymous
5 2123567 A→G maeB I146I fused malic enzyme predicted oxidoreductase/predicted phosphotransacetylase Synonymous
5 2152803 G→A hyfF G87D hydrogenase 4, membrane subunit Non-synonymous
5 2171757 C→T ppx T339I exopolyphosphatase Non-synonymous
5 2171991 A→C ppx K417T exopolyphosphatase Non-synonymous
5 2178581 C→T guaB E373K IMP dehydrogenase Non-synonymous
5 2183006 A→T der/yfgL - predicted GTP-binding protein/protein assembly complex, lipoprotein component -
5 2196044 T→A yfhM K624I conserved protein Non-synonymous
5 2227705 A→T yphG F223Y conserved protein Non-synonymous
5 2254952 G→T rseA P27Q anti-sigma factor Non-synonymous
5 2298022 A→G recN N201D recombination and repair protein Non-synonymous
5 2300376 C→T yfjG G6R conserved protein Non-synonymous
5 2305115 G→T gabP A110S gamma-aminobutyrate transporter Non-synonymous
5 2314706 G→T nrdF D224Y ribonucleoside-diphosphate reductase 2, beta subunit, ferritin-like Non-synonymous
5 2327141 C→T yqaA W112* conserved inner membrane protein Non-synonymous
5 2328149 A→T yqaB/argQ - predicted hydrolase/tRNA-Arg(ACG) -
5 2337349 C→T srlE T141T glucitol/sorbitol-specific enzyme IIB component of PTS Synonymous
5 2354535 T→C hycG K71E hydrogenase 3 and formate hydrogenase complex, HycG subunit Non-synonymous

5 2371907 C→T ygbI/ygbJ -
predicted DNA-binding transcriptional regulator/predicted dehydrogenase, with NAD(P)-
binding Rossmann-fold domain

-

5 2395159 C→A ygcB G866C conserved protein, member of DEAD box family Non-synonymous
5 2397210 G→A ygcB S182F conserved protein, member of DEAD box family Non-synonymous
5 2419985 G→A pyrG L73L CTP synthetase Synonymous

5 2421935 T→C chpR/relA -
antitoxin of the ChpA-ChpR toxin-antitoxin system/(p)ppGpp synthetase I/GTP
pyrophosphokinase

-

5 2437968 T→A ygdH Y376N conserved protein Non-synonymous
5 2443845 G→A fucA P127S L-fuculose-1-phosphate aldolase Non-synonymous
5 2444627 G→A fucA/fucP - L-fuculose-1-phosphate aldolase/L-fucose transporter -
5 2478966 G→A ptsP L2F fused PEP-protein phosphotransferase (enzyme I) of PTS system Non-synonymous
5 2487837 G→A galR G235E DNA-binding transcriptional repressor Non-synonymous
5 2490039 G→A lysR E162K DNA-binding transcriptional dual regulator Non-synonymous
5 2494800 G→A kduI/yqeF - predicted 5-keto 4-deoxyuronate isomerase/predicted acyltransferase -
5 2495414 G→A yqeF L238L predicted acyltransferase Synonymous
5 2499263 C→T yqeI S76F predicted transcriptional regulator Non-synonymous



5 2501752 G→A ygeF/ygeG - predicted protein/predicted chaperone -
5 2505577 G→A ygeK/glyU - predicted DNA-binding transcriptional regulator/tRNA-Gly(CCC) -
5 2512401 G→A ygeV P15L predicted DNA-binding transcriptional regulator Non-synonymous
5 2518521 G→T yqeA E135* predicted amino acid kinase Non-synonymous
5 2585596 G→A cmtB L131L predicted mannitol-specific enzyme IIA component of PTS Synonymous
5 2587313 G→A tktA R327R transketolase 1, thiamin-binding Synonymous
5 2594812 A→T metK/galP - methionine adenosyltransferase 1/D-galactose transporter -
5 2601401 G→A yggS E119K predicted enzyme Non-synonymous
5 2601741 C→T yggS S232F predicted enzyme Non-synonymous
5 2612307 C→T nupG I215I nucleoside transporter Synonymous
5 2721997 C→T yqjB L76L conserved protein Synonymous
5 2745849 C→T garR G81D tartronate semialdehyde reductase Non-synonymous
5 2748510 C→T garP/garD - predicted (D)-galactarate transporter/(D)-galactarate dehydrogenase -
5 2780217 G→A deaD S326F ATP-dependent RNA helicase Non-synonymous
5 2795846 C→T secG/glmM - preprotein translocase membrane subunit/phosphoglucosamine mutase -
5 2797663 G→A folP L194L 7,8-dihydropteroate synthase Synonymous
5 2834523 G→A gltF K5K periplasmic protein Synonymous
5 2871617 C→T yhdH H94H predicted oxidoreductase, Zn-dependent and NAD(P)-binding Synonymous
5 2885147 G→A acrF G755R multidrug efflux system protein Non-synonymous
5 2890414 C→T yhdZ L43L predicted amino-acid transporter subunit Synonymous
5 2899669 G→A yrdD S49F predicted DNA topoisomerase Non-synonymous
5 2905608 G→A trkA V413V NAD-binding component of TrK potassium transporter Synonymous
5 2907696 A→T rplQ I52I 50S ribosomal subunit protein L17 Synonymous
5 2928573 G→T fkpA P258Q FKBP-type peptidyl-prolyl cis-trans isomerase (rotamase) Non-synonymous
5 2951585 C→G yhfL/frlA - conserved secreted peptide/predicted fructoselysine transporter -
5 2951789 C→T yhfL/frlA - conserved secreted peptide/predicted fructoselysine transporter -
5 2997799 C→A gntY Q84K predicted gluconate transport associated protein Non-synonymous
5 3000700 C→T malQ E433K 4-alpha-glucanotransferase (amylomaltase) Non-synonymous
5 3029414 C→A gntK A35A gluconate kinase 2 Synonymous
5 3035296 T→G yhhA S113A conserved protein Non-synonymous
5 3065239 C→T nikD P70S nickel transporter subunit Non-synonymous
5 3100355 T→A mdtF V345V multidrug transporter, RpoS-dependent Synonymous
5 3121271 C→T dctA G362S C4-dicarboxylic acid, orotate and citrate transporter Non-synonymous
5 3127284 G→A bcsC A266V cellulose synthase subunit Non-synonymous
5 3155091 C→T bisC E53K biotin sulfoxide reductase Non-synonymous
5 3177175 T→A avtA F3I valine-pyruvate aminotransferase Non-synonymous
5 3181537 G→A yiaL E111K conserved protein Non-synonymous
5 3184429 C→T yiaO T291I predicted transporter Non-synonymous
5 3185725 A→T lyxK D393V L-xylulose kinase Non-synonymous
5 3226172 C→A rfaL S4Y O-antigen ligase Non-synonymous
5 3226485 T→A rfaL N108K O-antigen ligase Non-synonymous
5 3233927 A→T rfaS F135I lipopolysaccharide core biosynthesis protein Non-synonymous
5 3237522 C→T rfaQ/kdtA -

lipopolysaccharide core biosynthesis protein/3-deoxy-D-manno-octulosonic-acid
transferase

-
5 3266756 A→G setC Q197Q predicted sugar efflux system Synonymous
5 3267504 C→T yicL A15V predicted inner membrane protein Non-synonymous



5 3267977 A→G yicL T173A predicted inner membrane protein Non-synonymous
5 3275163 A→T uhpT G406G hexose phosphate transporter Synonymous
5 3275164 C→T uhpT G406D hexose phosphate transporter Non-synonymous
5 3280412 T→A ilvB N529I acetolactate synthase I, large subunit Non-synonymous
5 3280413 T→A ilvB N529Y acetolactate synthase I, large subunit Non-synonymous
5 3308103 G→A gyrB C410C DNA gyrase, subunit B Synonymous
5 3314927 C→T yidC F213F cytoplasmic insertase into membrane protein, Sec system Synonymous
5 3317934 G→A tnaC/tnaA - tryptophanase leader peptide/tryptophanase/L-cysteine desulfhydrase, PLP-dependent -
5 3318070 G→A tnaA S43N tryptophanase/L-cysteine desulfhydrase, PLP-dependent Non-synonymous
5 3367905 C→A rbsR L156I DNA-binding transcriptional repressor Non-synonymous
5 3369022 G→T hsrA I268I predicted multidrug or homocysteine efflux system Synonymous
5 3369023 A→T hsrA I268N predicted multidrug or homocysteine efflux system Non-synonymous
5 3370685 A→G yieP/rrsC - predicted transcriptional regulator/16S rRNA (rrnC) -
5 3371246 A→G rrsC -76- 16S rRNA (rrnC) (RNA gene)
5 3375833 A→C rrlC/rrfC - 23S rRNA (rrlC)/5S rRNA (rrfC) -
5 3375902 G→A rrlC/rrfC - 23S rRNA (rrlC)/5S rRNA (rrfC) -
5 3375924 C→A rrfC -4- 5S rRNA (rrfC) (RNA gene)
5 3395495 A→T rhoL S18C rho operon leader peptide Non-synonymous
5 3400791 C→T rffD P107S UDP-N-acetyl-D-mannosaminuronic acid dehydrogenase Non-synonymous
5 3400792 C→A rffD P107Q UDP-N-acetyl-D-mannosaminuronic acid dehydrogenase Non-synonymous
5 3415319 G→A aslA/ryiA - acrylsulfatase-like enzyme/regulatory sRNA -
5 3422285 C→T cyaA F640F adenylate cyclase Synonymous

5 3458806 A→G fadB L460S
fused 3-hydroxybutyryl-CoA epimerase/delta(3)-cis-delta(2)-trans-enoyl-CoA
isomerase/enoyl-CoA hydratase/3-hydroxyacyl-CoA dehydrogenase

Non-synonymous

5 3458807 A→T fadB L460M
fused 3-hydroxybutyryl-CoA epimerase/delta(3)-cis-delta(2)-trans-enoyl-CoA
isomerase/enoyl-CoA hydratase/3-hydroxyacyl-CoA dehydrogenase

Non-synonymous

5 3469821 T→C rrfA -31- 5S rRNA (rrfA) (RNA gene)
5 3511000 A→G fdoI F25S formate dehydrogenase-O, cytochrome b556 subunit Non-synonymous
5 3575820 C→T pflC S117F pyruvate formate lyase II activase Non-synonymous
5 3585235 C→T argB P3S acetylglutamate kinase Non-synonymous
5 3604556 A→T coaA/thrU - pantothenate kinase/tRNA-Thr(UGU) -
5 3609488 C→T rplJ R94C 50S ribosomal subunit protein L10 Non-synonymous
5 3643838 A→G metA N116D homoserine transsuccinylase Non-synonymous
5 3663701 C→T pgi S244F glucosephosphate isomerase Non-synonymous
5 3669088 G→A yjbH/yjbA - predicted porin/predicted phosphate starvation inducible protein -
5 3689775 A→T yjbL K81I predicted protein Non-synonymous

5 3756142 A→T phnA/yjdA -
predicted phosphonate metabolizing protein/conserved protein with nucleoside
triphosphate hydrolase domain

-

5 3760610 T→C proP F336S proline/glycine betaine transporter Non-synonymous
5 3766630 T→A adiY K134N DNA-binding transcriptional activator Non-synonymous
5 3768612 C→T adiA E339K biodegradative arginine decarboxylase Non-synonymous
5 3815560 G→T yjeP N971K predicted mechanosensitive channel Non-synonymous
5 3840861 A→G yjfK E153G conserved protein Non-synonymous
5 3844018 A→G aidB K214K isovaleryl CoA dehydrogenase Synonymous
5 3849085 G→A ulaA E2K L-ascorbate-specific enzyme IIC component of PTS Non-synonymous



5 3920866 G→A idnT L254L L-idonate and D-gluconate transporter Synonymous
5 3925518 G→A leuX -4- tRNA-Leu(CAA) (RNA gene)
5 3927827 T→A uxuA V42V mannonate hydrolase Synonymous
5 3927884 C→A uxuA V61V mannonate hydrolase Synonymous
5 3936564 A→T yjjB/yjjP - conserved inner membrane protein/predicted inner membrane protein -


