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NG HA i B A (BHEC) 13 T I=e LM 5 28 D 1 E 2 M IR T SE AR RE (HUS) 72 E O g e AHEZ B & il 29
KIGETH Y | BEEICBWTHEE < OFESEFMZSIZ R LTW5, KIBEITHITaEEO RN (0 HUR) & 3l
L7255 IEL W LTWANR, FOFTE 0157 1T EHEC IZE D AEENRELE W O FURETH Y . FoxFEiTn
Al ERO CEEARMEL 22> T3, 017 ITKRIC L VBIENRARD Z LML TE Y, RHICL > THIE
ERIZERD D Z L HLIRBSNTWD, BT & 72D @R e RMIT FHIT+0 TRl . TOEEIRDE
WOJFE S FERIZIZA 5 2T 72 o Ty, REFSETIEENO B Fow U BArBE S du7z 2500 £RED 0157 122
WTEYT ) LR % 3266 L, 2 O RMEURSCEELN T2 LT A Z 2B E Lz,

7 BHEERNTIZ B T, BRI O —HE IR (SNP) DR HSC ) AT 2 7 VISHT ORAE L 70 5 TR TH
Y. BLFI & FEBI & OB EAREATC RN 72 & O TIROMNTICE R 28 % 5.2 5, 0157 O i £ 3 5
IZh-0 b m 2 TREERT DG —VOWRICHERH D Z ERH LN osT-Tcd, RBFFETIEZZED
MRS A i 20T — LV DBFS & fCERlE L. BZS L7 — L% FVN T 0167 O Bl fifhT 2 F2hi L 7=,

FPFHIOICHELED SNP Y — AN T L alb—3 g ARV Fv—T B{Fo7m &2 A, U—FD
BRI ~D~ v L TERE NS~ v B T _R— 2DV — VTR ENMELS . V—F&2 7k 7 U LTE
KLimarT 4 Z7EBBEFNEDT T4 A MEREA DT BT UV R—2DY — VIR HERE MRV & 9
RIEANH LN E R ol T2 Ty B 7T 27 ) OMGORE®RZFI - 2 HEkkR SNP /1 75 4
> BactSNP Z B L= & = A BactSNP [FRAED R F~— 7 2 B TEREEE v B 2 kR[S SNP o %
I LT,

WIZBEFD T ) 2T | 7 T1220 T, RS/ ARFIBBEM THAHEMKDO— 7 T AT —Z N0
77 LA E TREL U 735G D SERUE A R L 72, & OfE R BT IR IS ) 57 7 T Platanus
DY —)L & il U CERBEIC Y ) LA HBEARETH D b DO D, FER SN -ES O E I Y — s
LHDERSTN, TZTHRITIUT DR ) DY ZXPNENZ EERAL, V— FOXTEHZ AV CES
FlLEORERDLEDITREL, DREEDEESIMOX v v 72 2 TR L 20 IR LT O HEE% Platanus
AN L Platanus B ZBAFS L7-& 2 A, Platanus BIXEKE O mEFE /27 ) LAOHREEAZEH LT,

Btz PrHlICBEg L7 Eako> > — L BactSNP « Platanus_B 2 FIH L, KIBE 0157 O LT 217 72, F
9" BactSNP CHiH L 72Kk SNP % BRI SRFEAT 2 520 L. 0B - 5 - Sk L Rt OB#EAZFHE L= & 2
AL EHNO 0157 BHIKIC Lo TRRTOND Z L R<IEHRLTWA Z &, Uidb b hA~DORBYER ORI
TR 2 R TAEL TN D Z & HUS BEH SN — OB FICH BICEHEE I FET D 2 LR ERH L E
72 ot WIZHUS OFAE & EHRMEIN - EE 3 (Stx) & OBEMICOW TR 21T 72, TOMEE, FFE DS
WD Stx 77—V HT HEENEAEIC HUS BFIZHET 5 Z L 2R L TR 5 b7z, 72 Platanus_B T
FHEEE LTS/ AERFE W TR 7 7 BT O 1E, BN 0157 OBE T L/3— MU BRSO TEHETHH Z &
BHLNERoTe, FO—RTHDH T AI FIZOWT replicon fEIDOFEMEIC TS DA EIT o T bR, k%
RN TH SRR T T A I RBBHBICHA - RELTWDZEBHALE ST,

AFHSLTIENT T U T O ) DRI THAR L 22 B8R SNP O - 7 AT B 7D 29
DO TRRIZOWTCERE RN TEEMENL L, X DIZFNG % 0167 ORI 7 AENTICEH L7ZER, =0
PEBE OB LA T, BEMSEMEICOWTEEZRMREZH ST LT,

8% - G SCERIE, FI3C 2000 F2 & 3830300 5E4 L3 SRHT 24, b L<IFHE3C800 554 LI L T &y,
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Enterohemorrhagic escherichia coli (EHEC) causes bloody diarrhea and severe complications such as
hemolytic uremic syndrome (HUS). 0157 is the most frequently reported O serotype in EHEC; thus, the
surveillance of 0157 is important for the public health. In this study, I performed a comparative genomic
analysis of more than 2,500 0157 isolates in Japan in order to reveal the phylogenetic relationship of
0157 and the risk factors for severe disease caused by 0157.

The detection of single nucleotide polymorphisms (SNPs) among isolates and the de novo assembly of
genome sequences are the fundamental steps in these comparative genomic analyses. However, the performances
of the existing tools for these analyses turned out to be not enough through this study. Therefore, I
developed novel tools BactSNP and Platanus_B which resolved the problems of the existing tools and applied
them to the comparative study of 0157.

The phylogenetic analysis based on the SNPs information revealed that 0157 in Japan has spread across
the borders of the regions and that the isolates from humans and cattle were phylogenetically mixed. One
of the phylogenetic clusters contained significantly higher rate of isolates from HUS patients. The major
virulence factor of EHEC is Shiga toxin (Stx), and one of its subtypes Stx2a is said to be a particularly
high-risk factor for severe disease. The comparative analysis of Stx2a phage subtypes revealed that one
of the subtypes was significantly associated with HUS patients. In addition, the pan—genome analysis based
on the assembled genomes revealed the high level of genetic diversity even among the typical 0157 in Japan.
These insights about 0157 are expected to largely contribute to the development of microbiology.
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