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Methods to Sequence and assignment of backbone ORF SNP sets.

Genomic DNA was isolated from the study isolates and indexed fragment libraries were
constructed for sequencing on the lllumina MiSeq platform. Pair-end reads of 150bp were
generated to a depth of ca. 100x sequence coverage and each genome was assembled with
Velvet (v1.1.04-64). All assemblies passed our inrhouse contamination screen and satisfied the
metrics for a high quality draft sequence defined by the NIH Human Microbiome Project (1).
While variant calling was read-based (below), the evaluation of assemblies provided assurance

that there was no significant contamination or other quality issues in the data.

Pair-end MiSeq reads of isolate was mapped to the reference genome Sakai
(gi:15829254, NC002695.1) using BWA (version 0.5.9 (2) and SNPs were detected using
Samtools (version 0.1.12) (3). A minimum read depth of 10 was required for each SNP
detected. Nucmer (an algorithm from MUMmer v3.19) was applied to align the assembled
contigs of each strain to the backbone ORFs of the reference Sakai genome and to generate
primary SNPs calls. Only the SNPs detected by both Samtools and Nucmer and that were in the
backbone ORFS of Sakai were further analyzed. SNPs were also identified for strains 86-24,
87-14, 493-89, TB182A and TW14359 by comparing their backbone ORFs to the backbone
ORFs of Sakai utilizing Nucmer. Further comparison of the SNPs between the strains was

performed in R (4). ANNOVAR was used appropriately to annotate the final SNPs (5).

SNPs were validated by orthogonal sequencing using Life Technologies lon Personal
Genome Machine Sequencer. Life Technologies kits were used for library construction (lon
Fragment Library Kit, size selected for 390 base pairs +/- 5%), template preparation (lon

OneTouch 200 Template Kitv2 DL), and sequencing (lon PGM 300 Sequencing Kit, 640 flows
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on a 318 chip). Sixteen samples were prepared and sequenced as replicates over two runs.
Library construction methodologies were identical for both runs. Subsequent alignment and
variant calling, and detection of SNPs and insertions and deletions, were performed on an
individual sample basis, in a parallel approach. One path utilized Life Technologies Torrent
Suite (6) software and another, independent, evaluation was performed with the Burrows-

Wheeler Aligner (2, 7) package and SAMtools (www.samtools.sourceforge.net) (3). The Torrent

Suite analysis pipeline, which includes the Torrent Variant Caller, produces a variant report
using settings adjusted to match the error model (i.e., homopolymer errors )in lon Torrent data.
In both approaches, all samples were aligned to E. coli O157:H7 strain Sakai, complete genome

to call variants.

For the purposes of this paper, radial SNPs were sought among each of the 3,442,673
nucleotides in the 3,586 Subgroup C Backbone ORFs (radial SNPs and ORFs defined in Tables
S5 and S7 inreference (8)). Backbone ORF SNP sets were defined as sets of SNPs that are
not present in strain TW14359, (8, 9) but present in one or more study isolates, except the
isolate from case M23. Inthe first round of sequencing, we used a pilot set of isolates to
determine if isolates from two exposed cases were isogenic and differed from isolates from
cases in Webster Courty, Missouri, and Washington State. Next, we sequenced additional
isolates, including isolates from cases who reported definite, possible, or no exposure to the
incriminated vehicle or outlet. SNP analysis was performed by authors (H.G. and P.1.T.) who did
not know the epidemiologic history or the origin of the isolates, except for the two Washington
State E. coli O157:H7. The code for the isolates and their epidemioclogic data was held by a third
author (G.T.), and not broken until after the phylogenetic relationship of the isolates was

constructed by P.1T. (Figure 1).

We characterized SNPs in each of the newly sequenced E. coli O157:H7 as belonging to

terminal or proximal backbone ORF SNP sets. Terminal backbone ORF SNP sets are defined
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as sets of one or more SNPs that by themselves differentiate that group from other groups of
sequenced isolates in the TW14359 lineage. Proximal backbone ORF SNP sets are defined as
sets of one or more SNPs that are shared by isolates that each possess additional and different
terminal backbone ORF SNP sets. One SNP setin this study was a proximal (for one set of

isolates) and a terminal (for three additional isolates) backbone ORF SNP set.

All SNPs (except those from the isolate from case M23) that were not present in strain
TW14359 were amplified by PCR for corfirmatory (Sanger) sequencing using primers in Table

S1 and published conditions (8).
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Table S$1. SNP Details.
Section A. SNPs previously identified in strain TW 14359 in Leopold, et al, Proc Natl Acad Sci U S A. 2009:106:8713-8, and deposited in GenBank
under accession number GENBANK: EU892409.1.

Amino Acid start and stop
Backbone change, if coordinat es (based
OFF NP not on Ecoli 0157
set number Locus synonymous R udy strains in which SNPfound Sakai) ORF Full name of ORF and comments
1 6674GA HY WC1, WC2, Wal, Wa2, M1-22, K1, K2 6546/7976 Bs7 putative inner membrane transport protein
1 14317GA AT WC1,WC2, Wat, Wa2, M1-22, K1, K2 14185/15315 Ex15 DnaJprotein
1 430790CT WC1,WC2, Wat, Wa2, M1-22, K1, K2 430715/431524 ECs405 2-keto-4-pentenoate hydratase
1 479657CT WIC1, WC2, Wal, Wa2, M1-22, K1, K2 479123/479812 ECs449 Positive response regulator for pho regulon PhoB
1 556909CT R/IC WC1,\WC2, Wat, Wa2, M1-22, K1, K2 556777/557154 EGs521 putative gene 58
1 656910AG WC1,\WC2, Wat, Wa2, M1-22, K1, K2 656307/656939 B597 fimbrial Z protein
1 661692CT WC1,WC2, Wat, Waz2, M1-22, K1, K2 659139/662111 ECs600 bacteriophage N4 adsorption prot ein NfrA
1 723747CT WC1,\WC2, Wat, Wa2, M1-22, K1, K2 723442/724680 ECs647 putative oxidoreductase
1 T873T5AT WC1,\WC2, Wat, Wa2, M1-22, K1, K2 786116/787780 EG710 gutamine tRNA synthetase
1 866365CT WC1,WC2, Wat, Waz2, M1-22, K1, K2 865949/866992 BEx778 quinolinate synthetase A protein
1 94164806 TS WC1,WC2, Wat, Wa2, M1-22, K1, K2 941413/941658 ECs862 molybdopterin biosynthesis protein D chain
1 946192CT AT WC1,WC2, Wa1, Wa2, M1-22, K1, K2 946103/946864 ECs868 hypothetical protein
1 988913GA AV WC1,\WC2, Wat, Wa2, M1-22, K1, K2 988714/989463 ECs904 molybdopterin biosynthesis MoeB protein
1 1049196GA R/H WC1,\WC2, Wat, Wa2, M1-22, K1, K2 1047548/1049206  B3:962 hypothetical protein
1 1151284AG WC1,WC2, Wat, Wa2, M1-22, K1, K2 1151201/1153363 BE>1044  hypothetical protein
1 1226849GA WC1,WC2, Wal, Wa2, M1-22, K1, K2 1224980/1227076 BE>1140  hypothetical protein
1 1725872CT WC1,WC2, Wat, Wa2, M1-22, K1, K2 1725087/1728830 E1729  nitrate reductase 1 dpha subunit
1 1837132GT G C WC1,\WC2, Wal, Wa2, M1-22, K1, K2 1836538/1839213 E1849  aconitate hydrase 1
1 1902934AG  Y/IC WC1,\WC2, Wat, Wa2, M1-22, K1, K2 1902564/1904198 EX1911  putative transport periplasmic protein
1 2002772GA WC1,\WC2, Wat, Wa2, M1-22, K1, K2 1998948/2002793 EX>2015  ATR-dependent helicase HpA
1 2055091TC  KE WC1,WC2, Wat, Waz2, M1-22, K1, K2 2054201/2055094 E2067  hypothetical protein
1 2118004GA WC1,WC2, Wal, Wa2, M1-22, K1, K2 2117977/2122008  EG2117  hypothetical protein
1 2346918CT  P/IL WC1,\WC2, Wat, Wa2, M1-22, K1, K2 2346842/2348446  BEGs2375  hypothetical protein
1 2410770GA WC1,\WC2, Wat, Wa2, M1-22, K1, K2 2410648/2412039 E2435  part of akinase
1 2416801TC D/G WC1,WC2, Wat, Wa2, M1-22, K1, K2 2416659/2418011 E2440  phospho-beta-dgucosidase
1 2423779TA  /Q WC1,WC2, Wat, Waz2, M1-22, K1, K2 2423028/2423915 E2447  putative excinuclease subunit
1 2452510GT WC1,WC2, Wat, Wa2, M1-22, K1, K2 2452172/2452831 ECs2475  hypothetical protein
1 2452556TC  F/L WC1,\WC2, Wal, Wa2, M1-22, K1, K2 2452172/2452831 BE2475  hypothetical protein
1 2473176GA R/H WC1,\WC2, Wat, Wa2, M1-22, K1, K2 2472122/2473465 E2494  hypothetical protein
1 2508129GT F/L WC1,\WC2, Wat, Wa2, M1-22, K1, K2 2508081/2508890 E32532  putative enzyme
1 2512684CT WC1,WC2, Wat, Wa2, M1-22, K1, K2 2511995/2513479 BE>2538  putative transport protein
1 2544711GA WC1,WC2, Wat, Wa2, M1-22, K1, K2 2544493/2545248 E2568  putative ATR-binding component of atransport system
1 2769998GA FIS WC1,WC2, Wat, Wa2, M1-22, K1, K2 2769387/2770400 Es2828  regulaor of length of O-antigen component of

lipopolysaccharide chains
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2792291GT
2799943GA
2804346GA
2807112TC
2887014CT
2887845AC
29731347G
3053617CT
3069642GA
3069841CT
3095943CT
3098294TC
3164771CA
3165502GA
3222307CT
3281701GA
3286717TC
3293290GA
3296574CT
3322711CT
3323566GA
3384416GC
3439915GA
3443184GC
3529080TC

3535377GT
3656053GT
3672410GT
3697431CT
3763970AG
3838445CT
3947080CT
4007053GA
4055003GA
4058766GA
4062632GA
4151813GA
4198837GA
4223005GC
4253565GA
4273017GA

Y

ANV
FIS

V/iL

O/H

AS

TA

AV

S
Wi

WC1,WC2, Wat, Waz2, M1-22, K1,
WC1,WC2, Wal, Wa2, M1-22, K1,
WC1,WC2, Wal, Wa2, M1-22, K1,
WC1,WC2, Wal, Wa2, M1-22, K1,
WC1,WC2, Wat, Wa2, M1-22, K1,
WC1,WC2, Wat, Wa2, M1-22, K1,
WC1,WC2, Wat, Waz2, M1-22, K1,
WC1,WC2, Wat, Wa2, M1-22, K1,
WC1,WC2, Wal, Wa2, M1-22, K1,
WC1,WC2, Wat, Wa2, M1-22, K1,
WC1, WC2, Wat, Wa2, M1-22, K1
WC1, WC2, Wat, Waz2, M1-22, K1
WC1,WC2, Wal, Wa2, M1-22, K1,
WC1,WC2, Wal, Wa2, M1-22, K1,
WC1,WC2, Wat, Wa2, M1-22, K1,
WC1,WC2, Wat, Wa2, M1-22, K1
WC1,WC2, Wat, Waz2, M1-22, K1,
WC1,WC2, Wat, Wa2, M1-22, K1,
WC1,WC2, Wal, Wa2, M1-22, K1,
WC1,WC2, Wal, Wa2, M1-22, K1,
WC1,WC2, Wat, Waz2, M1-22, K1,
WC1,WC2, Wat, Wa2, M1-22, K1
WC1,WC2, Wal, Wa2, M1-22, K1,
WC1,WC2, Wat, Wa2, M1-22, K1,
WC1,WC2, Wat, Wa2, M1-22, K1,

SARAABAAAASA0 B0AARSAAR00AAR00RBARARBARD

WC1,WC2, Wal, Wa2, M1-22, K1,
WC1,WC2, Wal, Wa2, M1-22, K1,
WC1,WC2, Wat, Wa2, M1-22, K1,
WC1,WC2, Wat, Wa2, M1-22, K1,
WC1,WC2, Wat, Waz2, M1-22, K1,
WC1,WC2, Wal, Wa2, M1-22, K1,
WC1,WC2, Wal, Wa2, M1-22, K1,
WC1,WC2, Wat, Wa2, M1-22, K1,
WC1,WC2, Wat, Wa2, M1-22, K1,
WC1,WC2, Wat, Waz2, M1-22, K1,
WC1,WC2, Wat, Waz2, M1-22, K1,
WC1,WC2, Wal, Wa2, M1-22, K1,
WC1,WC2, Wal, Wa2, M1-22, K1,
WC1,WC2, Wal, Wa2, M1-22, K1, K2
WC1,WC2, Wat, Wa2, M1-22, K1, K2
WC1,WC2, Wal, Waz2, M1-22, K1, K2

2791287/2792507
2799895/2801118
2804279/2805025
2806228/2807445
2886917/2887648
288764 1/2888777
2972763/2974283
3053138/3053914
3066200/3069952
3066200/3069952
3095531/3096133
3097584/3098552
3164303/3165298
3165295/3166473
3221900/3222535
3280421/3281782
3286544/3287947
3292222/3294501
3295760/3297763
3322357/3323007
3323012/3324592
3383943/3384746
3439397/3440119
3442923/3444281
3528967/3530169

3534928/3535458
365544 1/3656088
3671642/3672973
3696255/36984 14
3763916/3765235
3838187/3838780
3946901/3947506
4006883/4007227
4054330/4055274
4058537/4060024
4062486/4064129
4149992/4151878
4198735/4200513
4222256/4223083
4252582/4254903
4272795/4273553

ECs2849
ECs2855
ECs2860
ECs2862
BECs2929
ECs2930
ECs3041
ECs3108
ECs3116
EGs3116
ECs3140
ECs3142
ECs3205
ECs3206
ECs3255
EGs3312
ECs3317
ECs3325
ECs3327
ECs3347
ECs3348
ECs3399

ECs3452
ECs3540

ECs3546
ECs3660
ECs3675
ECs3693
ECs3756
ECs3830
ECs3945
ECs3999
ECs4047
ECs4050
ECs4053
ECs4138
ECs4201
ECs4223
ECs4251
ECs4266

putative colanic acid biosynthesis glycosyl transferase
putative colanic biosynthesis dycosyl transferase
putative colanic acid biosynthesis glycosyl transferase
putative giycosyl transferase

hypothetical protein

hypothetical protein

ATR-binding component of methyl-galactoside transport system
hypothetical protein

putative ATP-binding component of atransport system
putative ATR-binding component of atransport system
auminum-inducible protein

putative sugar transferase

cell division protein

putative transport protein

hypothetical protein

ethanolamine ammonia-lyase heavy chain
ethanolamine utilization protein B.tE

putative multimodular enzyme

transketolase 2 isozyme

hydrogenase 4 membrane subunit

hydrogenase 4 membrane subunit

extragenic suppressor protein SUhB

hypothetical protein

phosphaticylserine synthase

ATRbinding component of glycine betaine / proline transport
system

regulator of plasmid mcrB operon
L-fuculose-1-phosphete alclolase

N-acetylglutamate synthase
2-acyl-glycerophospho-ethanolamine acyltransferase
hypothetical protein

putative ribosoma protein

L-tartrate cdehydratase subunit B

threonine dehydratase operon activator protein

1RINA pseudouridine 5Ssynt hase

transcription termination-antitermination factor NusA
putative alkaline phosphatase |

putative integra transmembrane protein
NBM-activable K+ Htantiporter

hypothetical protein

ferrousirontransport protein B

repressor of the dp operon



1 4305379CA  A/S WC1, WC2, Wal, Wa2, M1-22, K1, K2 4305029/4305772 EBEC4295  dycerophosphodiester phosphodiesterase
1 4362446GA  PF/IS WIC1, WC2, Wal, Wa2, M1-22, K1, K2 4361280/4363964 EBEC4359  putative ATR-binding component of atransport system
1 4367684CGA PIL WC1,\WC2, Wat, Wa2, M1-22, K1, K2 4367329/4368939 ECs4362  hypothetical protein
1 4413603CGA WC1,\WC2, Wat, Wa2, M1-22, K1, K2 4413429/4414031 EBEC4400  putative regulator
1 4487234GT WC1,WC2, Wat, Wa2, M1-22, K1, K2 4487192/4487665 EC4456  hypothetical protein
1 4705476GA WC1,WC2, Wat, Wa2, M1-22, K1, K2 4705284/4707113  EC4671  N-acetyl glucosamine-1-phosphate uridyltransferase
1 4773029GA WC1, WC2, Wal, Wa2, M1-22, K1, K2 4772007/4773359  EBEC4727  probable UDP-N-acetyl-D-mannosaminuronic acid transferase
1 4778904CGA WC1,\WC2, Wal, Wa2, M1-22, K1, K2 4777992/4779647 E>4731  HemYprotein
1 4786550CT WC1,\WC2, Wat, Wa2, M1-22, K1, K2 4784811/4787357 ECA736  hypothetical protein
1 4971458CT @IS WC1, WC2, Wal, Wa2, M1-22, K1, K2 4971435/4972535 ECs4896  outer membrane vitamin B12 receptor protein BtuB
1 4988108TG WC1,WC2, Wat, Waz2, M1-22, K1, K2 4987896/4988600 EC4907  50Sribosomal subunit proteinL10
1 4992513CT WC1,WC2, Wal, Wa2, M1-22, K1, K2 4990141/4994169 E34910  RNA polymerase beta prime subunit
1 5137547AC WC1,\WC2, Wat, Wa2, M1-22, K1, K2 5136401/5138050 E5049  putative transport protein
1 5141169GA R/H WC1,\WC2, Wat, Wa2, M1-22, K1, K2 5140913/5142349  EX5052  periplasmic cytochrome ¢(552)
1 5259986GT RIL WC1,WC2, Wat, Wa2, M1-22, K1, K2 5259916/5260341 BEX5154  hypothetical protein
1 5270403GA P/L WC1,WC2, Wat, Waz2, M1-22, K1, K2 5270168/5270596 EX5165  hypothetical protein
1 5337294GA WC1,WC2, Wat, Wa2, M1-22, K1, K2 5336379/5339234 EG5235  valine tRNA synthetase
1 5343889CT WC1,\WC2, Wat, Wa2, M1-22, K1, K2 5342906/5343991 EX5239  hypothetical protein
1 5460247AC  VIG WC1,\WC2, Wat, Wa2, M1-22, K1, K2 5459982/5460308 EX5323  hypothetical protein
5 343210GA  HY WA1, WA2, M1-22, K1, K2 343154/343744 ECs324 putative requlator
5 1226896GA R/W WA1, WAZ, M1-22, K1, K2 1224980/1227076  E>1140  hypothetical protein
5 3285750GA WA1, WA2Z, M1-22, K1, K2 3285697/3286533 EX3316  ethanolamine utilization protein EutJ
5 3319230GA @S WA1, WA2, M1-22, K1, K2 3317913/3319931  E>3344  hydrogenase 4 membrane subunit
5 4352057CGA WA1, WA2, M1-22, K1, K2 4351620/4352384 E4346  ATR-binding protein of nickel transport system
5 5396102CT  F/S WA1, WA2Z, M1-22, K1, K2 5395865/5396467  EX5271  type 1fimbriae regulatory recombinase protein imB
Section B. Details regarding SNPs identified in this study.
start and stop
Amino Acid coordinates
Backbone change. if Forward / Reverse Primer (5'-3')used (based on
ORF SNP set not Sudy strainsinwhich for confirmation of SNP by Sanger Ecoli 0157
number Locus synonymous SNPfound sequencing Sakai) OFF Full name of ORF and comment s
2 801508CT R/H WC1, Wc2 AGTAAG GTT CQCGAT CACCAG 800157/ ECs0723  sensor for high-affinity potassium transport system
TACAGA TTCAGG GAT GCG TGG 802841
2 1245136CT PF/L WC1, We2 AACCGTATCAGT TGCATGACT 1243938/ Ex1158  periplasmic gucose-1-phosphaase
AGGTAG OGA TGA AGTGTTAGT C 1245179
2 1908590GT Y WC1, We2 AAT TGC TCA TCG CAA ATCAQT/ 1908406/ E1917  hypotheticd protein
TGA OCGATA TOC TGGAAA GTTC 1909098
2 2140505GT 9l WC1, We2 ACGTCT TTAAACATCAACTCAGOY 2140174/ E>2134  hypotheticd protein



2616879GA

4349372GC

484705TG

611124CT

747134 TC

754785 TG

1463295CA

2332345CA

2416915GT

3173905GA

3209936CT

3421037GA

3540151CT

3779900GA

4418769CA

4576291GA

4781387TG

5321302GT

207231GA

653171CT

1067276CA

D/E

HY

gG

D/E

AE

AE

AE

ANV

HY

(€]

AIS

AT

/L

AT

WC1, WC2
WC1, Wez
WC1
WC1
WC1
WC1
WC1
WC1
WC1
WC1
WC1
WC1
WC1
WC1
WC1
WC1
WC1
WC1
WeC2
wcz

Wec2

AACGTCAGG GTT GAT CAT TGG
AGA GTT GAT GTA GTT GTG TTCCAG
AGA ACA GCTCAA TCTCAGTCC
TGA TAA CGC GTT GTA TGG CAC/
AAT CAT GOCAAA ACGACCGTC
ATG TTA AAT GCA TGG CAC CTG/
AGA CATGATCCT GTT CAGCTTC
AGCGATATT GAT TOG CGA CAG
ATC TGC GTA AAGATC TCA COG
ATT CAA GCT GTGACT GAG TG/
TAGATGCTTTOGGTGOA TC
ACCACCAAT GTA GATATCCACT/
TGT TCA ACT CTG GCGAGT TC
TAGGTTGCGTTAACAACCAAG T/
ACTGTCTCTGCACTACAA TTG C
ATT GCT GCT GGA ACGTCA G
TATOOG TIGGCT AT TIG TTG
AAG CGT TCCATA ATCAGC CTC
AGA GAT GCTGGEC TAT TGA AAT G
AGAATT TTGACQC TGA TCT GGC TC/
TGT CGA TGCGGA AGA TATGTC
ACA GGG TCAGTCCTGGTIA G
TTCTAA CGT CGCAATACC GAC
ATG TCA GAGATT GCA AGT TG
ATT TGG AAA ACGCACCACCAG
AGA TCG CTCAAA CGA AGA GAG
TGS TGA TAT TGA ACA TATGCT GAC
ATG TGGAGCAAT TTA CGT CTE
ATC TCT TGT COG GTA TAGCAG
TTA AAC GTCCCA CGCACA TAC/
TGT GGAACT GATGCA GAA GAC
ACGTTGATCCTT GAT GAT GCG
TCAACGGTA ATT CAGGQCATC
TAGATA GTTCACCACOGG TTE
ACA ACG GAA GCT AAA OCTGC
ATG CTGAACATGCCA AAG TOT
AACGTGGGET GAT TACTAT CAA GC
TTT GGT GAA CTA AAG CCA GATG
ATT CCA TOCAGCAAA TGA ACC
ATG GTG TTGGAT TTCGTG GTG/
TGTAAT TGGCAGATAATTGOG TC
ATCACTOGCTITGAACTTAACT

2140962
2615145/
2616911
4348272/
4349846
484496/
486313
610353/
611159
746559/
747671
753559/
756141
1463090/
1463545
2328813/
2333429
2416659/
2418011
3173871/
3175136
3208775/
3210313
3421002/
3421382
3539041/
3540597
3779462/
3780442
4418428/
4420503
4575004/
4576713
4780326/
4781522
5320297/
5321718
206691/
207839
652149/
654758
1064301/

ECs2651

ECs4343

ECsD453

ECs0554

ECs0672

ECsD680

ECs1419

ECs2362

ECs2440

ECs3215

ECs3246

ECs3429

ECs3550

ECs3770

ECs4404

ECs4531

ECs4732

ECs5217

ECs0184

ECs0594

ECs0975

excnuclease ABC subunit C
periplasmic binding protein for nickel
maltodextrin gucosidase

putative metal resistance protein

rod shape-det ermining membrane protein
leucine tRNA synthetase

minor curlin subunit precursor CsgB
probable ATR-dependent helicase Lhr
phospho-betagucosidase

putative adenine-specific methylase
multidrug resistance protein Y
CoA:apo-{acyl-carrier-protein]
pantetheinephosphotrangferase
gamma-glutanae-cysteine ligase
hypothetica protein

hypothetica protein

hypothetica protein

HemYprotein

trehalose specific PTSsystem enzyme |l
lipid A-disaccharice synthase
putaive out er membrane protein

cell division protein



1235736AC

1535509AT

1867688GA

2464012GA

3157658GA

3319266GA

3342659CA

4204517GA

5015574CT

5298260TC

5422614AC

554623GA

3615468GA

51967930G

3840700GA

4805937CT

452998CT

3621144GA

3668504CT

3905431CT

219932GA

VIG

gcC

AV

F/L

lc k]

TK

@D

Wi

R

\i

GE

TS

F/L

HY

Vi

HY

T

wez

Wwez

wcz

wez

Wwe2

wez

Wwez

Wwcz

Wwe2

Wwez

wcz

M1-22, K1, K2, Wa1,
WA2

M1-22, K1, K2, Wa,
WA2

M1-22, K1, K2, Wa1,
Wa2

Wa1,Wa2

Wa1, Wa2

Wa2

Wa2

Wa2

Wa2

Wat

TCAGTTTATAACGACGCTCCATC
TCG GTG TCT GAT AAT GTCAGL/
TACACTCAGGACAACTGCTATC
ATC GTA AAG GOGAGC TGT TU
ATA GCGTTT GCA CAGGTT GTC
TCAAACTGCAACAGC TCA TCA T/
AACGTGCTTTCTGACACAGAA G
AACGAA TGGATT CTTCACTCA T/
ACA AAT CAA TCCTGTGCCTAA G
AGA AAGTTG CTT CAA CTCACQY
ATGAGC CTGATA TGA TGC CAG
TTT GCA TAC CCA OGA CATGE
TGA CCTGTG TAT GAA AGG TGC
ATCACC GTA AAGCGA TTA AACTCY
TGA TAC GCT GAA TGA AAT CGA AC
ACGAAA OGGTCA ATA TCATGCCY
AACAGT ACA TCA GTGGGTTCT G
AAT CACTTCAACAAA CTGACGAG
AGCATGATT GCCAACTACTIC
ATTGAATTTGATCTCOGTCCA T
TCTTICGAT TCG TAC TCA TOGC
ACCATA CAGAAT CGCCAGTAA T/
TCGCAACOGGATTATTAATCC TC
TGS AAA GTG CTG GAGAAG AAC/
AGA GCA AGT TCCAGA TGA TCAC
ACAACAATA CACACCTCA GGT &
TTA CAT GGT GCA AGCATC TGC
TGA CTGATT TOGAGG TCT GTAAG
TAT GGT TGA TACCTG CGC AAC
AAA CTCATCACGCTG TTGGTGE
TTA OGA ACT GCT CGA ACA GAC
TGA TGT CTTAAT CAT GGA CCA TCG
AGA AGC GTAAGT TACGICGATATC
TAA OGT TGA TCA GTT CGA TG/
TTCAGC CTG ATA GGT GTA TGC
ACT TOC GCGATGATCATTACT
AGA ATG GCG TAGATG GTGAAG
ATCAGG CCT ACA TAA CTCCTE
TECCTCTGA TOGTICCATTATC
TTCTCCAGA CGA TAGTTCAGTCY
AAA TCT AQG AGA ACG GAC GTG
TTCGACCACACT GCT TAA CTE

1068329
1235615/
1236307
1534552/
1535751
1867423/
1868919
2463618/
2464031
3157375/
3158037
3317913/
3319931
3341257/
3342798
4204396/
4205265
5014747/
5016336
5297862/
5299595
5421911/
5423089
552601/
555963
3615328/
3615897
5196360/
5197715
3840152/
3841159
4805480/
4806502
451255/
454197
3620709/
3621986
3668481/
3669578
3904066/
3906324
219511/

ECs1150

ECs1494

ECs1874

ECs2487

ECs3198

ECs3344

ECs3364

ECs4206

ECs4929

ECs5198

ECs5293

ECs0518

ECs3625

ECs5101

ECs3832

ECs4755

ECs0424

ECs3631

ECs3673

ECs3903

ECs0195

response transcriptiona regulator for torA
hypothetica protein

putative gutamine synthetase
hypothetica protein

putaive lipoprotein

hydrogenase 4 membrane subunit
exopolyphospha ase

probable phosphoribulokinase
Phosphoribosylaminoimidazolecarb oxamideformylit
ransferase

hypothetica protein

putative transport protein
mechanosensitive channel protein
hypothetica protein

alpha-galact osidase

putative dpha helix chain
lysophospholipase L(2)

putative flagellin structural protein
putaive transport protein
membrane-bound Iytic murein transglycosyl ase A
DiNA topoisomerase IV subunit A

hypothetica protein



10

10

10

10

10

10

1

12

12

13

838912AC

961676GT

2041566CA

3017687CT

4111029GA

4863308CT

6456AC

2478628GA

3243126CA

3517964GA

3780989GA

4492725GA

3894065CT

2617146GA

3587723CT

3838874GA

YIS

IS

GD

EK

RH

F/L

M

D/N

Wa1

Wa1

Wa1

Wa1

Wa1

Wa1

M1-22, K1, K2
M1-22, K1, K2
M1-22, K1, K2
M1-22, K1, K2
M1-22, K1, K2
M1-22, K1, K2
M18

K2

K2

M19

TICCAGCATCAAAGCTCTTTC
ACG TTC AAC GAA GTCAACATE
AGA TCT TCAACC GTCAGC TTG
TTGCCT GAT TGA CGT TAA O&/
TCATTGATCCTA TGT TACCCT TG
AGT TGA TGA AGT ACA TOCAGCT
TGG TGA TAA CTA TCA TOGCCA G
TCA TCT ACG GTG GCA AAG AAG
TGT GTTATGAAT GOCAGA TGC
ATA TCA ATCAQG AACAGG CAG/
TGCGATATT OGGGAATAAGACT G
TTCAACAGT TAT TTIC TOCACC G/
ACCACCCTGTTT GAGATGAAG
AGT TTG TOG CTGATA CGCATT
TGT GGT TCA TACCAT TGC CAG
AGT GAC GTGACA AAT CAT GCG
TCA CAA GCTACG TAG CCA GTC
ACTTCA ACA AGGATTCCAGCA T
AGT GAA CTGCTG TTA GTGCTG
ATA GGGATTATCTGTACCGTGT
AGA CTCACTAACATC GCT TCC
AGGCTCCAGATA ACA ATCATCAAC/
AGA GGTATACATGTGOGTGTAC
ATA OGA CGT GCT CTC CTA TO&
TGA OGA TTA TGC CAT GCAACA G
ACGATTCAGGAGTACAATAGG T/
TGG TGA TAT TTA GCA GGA AGCTG
ACA TAGATA ACCGTA CCA CCA &
TGCGATCCGTTICTGTCTATIC
TGS TICATG GTCCAG CTTATG/
TCAGCT TTA CCT TGG TGA GATTG
ACT GGT GGC TTT GGT TATGATT
ACGCTGATA ATCAACAAA GOG

220335
838167/
839384
960791/
961876
2040246/
2041796
3017447/
3017731
4110116/
4111480
4863038/
4865074
5700/
6476
2478493/
2478861
3242427/
3244655
3517843/
3518523
3780519/
3781178
4492461/
4493201
3893920/
3894579
2616974/
2617630
3587082/
3588074
3838773/
3839909

ECs0752

ECs0879

ECs2057

ECs3077

ECs4100

ECs4800

ECs0006

ECs2501

ECs3273

ECs3525

ECs3771

ECs4460

ECs3893

ECs2652

ECs3595

ECs3831

2-oxoglutarate dehydrogenase
dihydrolipoyltranssuccinase E2 component
putative dehydrogenase

L-asparagine permease

50Sribosoma subunit protein L25
putaive Gt-dicarboxylate carrier protein
putaive glycosiclase

hypothetica protein

hypothetica protein

hypotheticad protein

putative transcriptiona reguletor

putative oxidoreduct ase

putaive out er membrane protein
hypothetica protein

putative 2-component transcriptiona regulator
signafactor RpoS

putative oxidase




