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(DSelection of EHEC candidates for whole genome sequence (WGS) analysis
(@WGS analysis of EHEC (Establishment of WGS data sets, Establishment of the analysis method for
molecular epidemiology based on WGS data, Phylogenetic and pathogenotype analysis by using
WGS data)



(@ Virulence analysis of EHEC (Idenitification of highly virulent lineage, Establishment of EHEC mouse
infection model, Functional analysis of Subtilase toxin [Sub] produced by LEE-negative EHEC,
Development of specific inhibitor against Sub)

(®Proposal and re-building of isolation and identification procedures of EHEC (including establishment
of genotyping PCR of O- and H-antigens)
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+ Identification of new Og types among EHEC by using E. coli O-genotyping PCR : ECOG-PCR.

Using ECOG-PCR, which has been applied to the routine O serotyping method in our EHEC surveillance
since Apr 2016, we have identified a total of six new EHEC strains belonging to several new Og types
(above (D, @; done by Iyoda, Iguchi and Seto) .

* We have identified or isolated several major O groups (LEE-positive) and LEE-negative EHEC and an F.
albertii from patients developed with bloody diarrhea or HUS, and obtained their WGS data by next
generation sequencer (Illumina Miseq) to collect WGS data sets. We also performed phylogenetic and
pathogenotype analysis of EHEC based on those WGS data ((D@); done by Iyoda, Hayashi, Lee and
Watahiki) .

* We have published a scientific paper identifying a highly virulent lineage among EHEC 026 ST29 in
Scientific Reports ((®; done by Iyoda, Lee, Kuwahara, Iguchi and Hayashi) .
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Establishment of molecular-based E. coli serotyping system:

Serotyping is a standard method for subtyping of E. coli strains in taxonomical and epidemiological
studies. Thus far, the WHO Collaborating Centre for E. coli, has recognized 185 and 53 of O and H types,
respectively. Seven major O serogroups (0157, 026, 0103, O111, O121, 0145 and O165) have been
highly associated with most cases of hemorrhagic colitis or hemolytic-uremic syndrome (HUS) in Japan.
Additionally, unexpected EHEC O groups have sometimes emerged to cause sporadic cases or outbreaks.
For such various serotypes, molecular-based O and H typing method could be a useful approach to enhance
EHEC surveillance capability. In a previous study, we analyzed the O-antigen biosynthesis gene cluster
sequences of 185 known E. coli O groups, and organized 162 DNA-based O groups (O-genotypes) on the
basis of the wzx/wzy and wzm/wzt sequences. Subsequently, we presented a comprehensive molecular
O-typing scheme: an E. coli O-genotyping PCR (ECOG-PCR) system using 20 multiplex PCR sets
containing 162 O-genotype-specific PCR primers. Our previous studies indicated that some of the tested
strains were not classified into any of the known O genotypes, suggesting the presence of novel O
genotypes. Our aims in this study were to improve the ECOG-PCR and to develop an E. coli H-genotyping
PCR (ECHG-PCR), and our achievements in this year’s study were described below.

Seven novel O-genotypes were revealed from E. coli isolates which could not be classified into any
known O-genotype by PCR tests and six additional O-genotypes (OgN2, OgN3, OgN5, OgN6, OgN7,
OgN8, OgN9) we reported. Additionally, 10 novel O-genotypes were revealed from known 35 Shigella
O-types, and it was confirmed that remaining 25 Shigella O-types were shown to be similar (>95%) with
those of known E. coli O-genotypes. Subsequently 17 specific PCR primer pairs targeting seven novel
O-genotypes in E. coli and 10 Shigella-unique O-genotypes were designed, and the consistency and
specificity of these PCRs were confirmed by using all E. coli O-serogroup reference strains. From these
results, we could classify EHEC isolates into broader O-genotypes by PCRs. We have published a
scientific paper summarizing six new Og type (OgN6, OgN8, OgN9, OgN10, OgN12, and OgN31) in
Frontiers in Microbiology, 2016 ().
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Development of infection model mice to evaluate the virulence of EHEC:
We aimed to develop the infection model mouse to evaluate the pathogenic potential of EHEC of
non-O157 serotypes. The most serious complication after hemorrhagic colitis is hemolytic uremic
syndrome (HUS). The model mouse presents glomerular lesion has not been reported so far. We
hypothesized that high level of inflammation in colon is trigger to increase the sensitivity of endothelial
cell to Shiga-toxin (Stx) as well as permeability of this toxin in inflamed colonic epithelia. We succeeded
to evaluate the pathogenic potential of EHEC of O111/H- serotype, and in this infection model thrombotic
lesion was reproduced in mouse glomeruli. In this time, we further evaluated the pathogenic potential of
EHEC of 026 serotype strains in this DSS-treated mode mouse. These four 026 EHEC strains (1037, 405,
1825, and 1485) showed the different Stx2a production level after mitomycin induction. These EHEC
strains were inoculated four each of germ-free BALBc mice and observed 1 week after inoculation. The
fecal populations of the four 026 EHEC strains were similar. However, the half of the mice infected with
high Stx2a producer strain 1037 was died within 1 week, and the rest of mice also died after two days after
2%DSS treatment. In the case of 405 strain, all of the mice died within 1 week after 2% DSS treatment
while these mice all survived before DSS administration. On the other hands, all of the mice infected low
high Stx2a producer strains 1825 and 1485 survived even after administration of 2% DSS. These results
indicate that 2% DSS treated mice are suitable in vivo model to compare the pathogenic potential of
non-0157 EHEC (®)).
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By using tetravalent-peptide library sheet-screening technology, which was established in the previous
year, we tried to identify high affinity binding motifs for the receptor-binding region of SubAB to develop
a novel peptide based SubAB inhibitor. Here, we successfully identified 14 candidate motifs after seven
times screening of the tetravalent-peptide library, in which the peptide library motifs were sequentially
matured in each step. We also established an assay system which can quantitatively evaluate the specific
binding of the candidate peptide-compounds to the receptor-binding region of SubAB, by using a polymer
of N-glycolylneuraminic acid, a recently identified non-human SubAB receptor. In addition, we
identified high affinity binding peptides against the A-subunit of Stx2a, and found that the peptides bind to
the catalytic site of the A-subunit based on the X-ray crystal structure analysis. These peptides efficiently
inhibited the cytotoxicity of St2a, indicating that they are the first peptide-based Stx inhibitors targeting the
A-subunit of Stx (®).
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We found the uptake mechanism of LEE-negative EHEC producing SubAB via an actin— and lipid
raft-dependent pathway in HeLa cells (Cellular Microbiology. 2015). In addition, we demonstrated that
SubAB-induced stress granule formation is dependent on activation of the PERK/DAP1 signaling pathway
with its modulation by PKCdelta/PKD1 (Toxicological Science.2016). Recently, we identified new
inhibitors (e.g., PKC activator X, Y) for SubAB activity by the drug repositioning method. In these
experiments, we are investing the inhibitory mechanism by new drugs using two types of cell lines, cancer
and mouse intestinal organoid. Our findings will be able to provide novel treatment for STEC infection in
the future ().
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In this study, our aim was to improve the typing ability of the current surveillance using whole genome

sequence (WGS) analyses. For this purpose, WGSs of 271 EHEC O157 isolated from 2013 to 2016 were
obtained and single nucleotide polymorphism (SNP) analyses were performed. Mean pairwise SNP distance
in the same MLVA type and different MLVA type was 2.5 (standard deviation, 3.2; range, 0-36) and 232
(standard deviation, 152.3; range, 18-436), respectively. From the results, typing resolution using MVLA
and WGS were largely concordant. On the other hand, there were many SNPs between the isolates that have
large isolation date difference (> 1 year). Additionally, WGS analyses of two nationwide outbreak cases in
2016 revealed that highly virulent subgroup (clade 8) was the etiologic agent in the both cases. In
conclusion, WGS analyses is useful especially in long term monitoring and prediction of the virulence of
EHEC (@) .

ITL. R DI A~DFE

(1) 756 - MEEEICB T 23— 5 (EWNEE 24, EHEERE 1310
EWNEE
1. A8z B), By MG, I it R OBUR &9k R, b7k O k. 2016, 32(4):
70-76.

2. \=58.28)), Shelley Starck. 5’ FEFHFREEIE ) D DFERAFHA I A N L A JSEIZ# T 5. Science:
Japanese Scientists in Science 2016. 2017, 19.

H

sk
1. Kusumoto M, Hikoda Y, Fujii Y, Murata M, Miyoshi H, Ogura Y, Gotoh Y, Iwata T, Hayashi T, Akiba M.
Emergence of a Multidrug-Resistant Shiga Toxin-Producing Enterotoxigenic Escherichia coli Lineage in
Diseased Swine in Japan. Journal of Clinical Microbiology. 2016, 4, 1074-1081.

2. Mondal SI, Islam MR, Sawaguchi A, Asadulghani M, Ooka T, Gotoh Y, Kasahara Y, Ogura Y, Hayashi T.
Genes essential for the morphogenesis of the Shiga toxin 2-transducing phage from Escherichia coli
O157:H7. Scientific Reports. 2016, 6: 39036.

3. Kino Y, Nakayama-Imaohji H, Fujita M, Tada A, Yoneda S, Murakami K, Hashimoto M, Hayashi T,
Okazaki T, Kuwahara T. Counterselection employing mutated pheS for markerless genetic deletion in
Bacteroides species. Anaerobe. 2016, 42: 81-88.

4. Nakayama-Imaohji H, Hirota K, Yamasaki H, Yoneda S, Nariya H, Suzuki M, Secher T, Miyake Y,



Oswald E, Hayashi T, Kuwahara T. DNA inversion regulates outer membrane vesicle production in
Bacteroides fragilis. PLoS One. 2016, e0148887.

5. Tsutsuki H, Yahiro K, Ogura K, Ichimura K, Iyoda S, Ohnishi M, Nagasawa S, Seto K, Moss J, Noda M.
Subtilase cytotoxin produced by locus of enterocyte effacement-negative Shiga-toxigenic Escherichia coli

induces stress granule formation. Cellular Microbiology. 2016, 18: 1024-40.

6. Iguchi A, Iyoda S, Seto K, Nishii H, Ohnishi M, Mekata H, Ogura Y, Hayashi T. Six Novel O Genotypes
from Shiga Toxin-Producing Escherichia coli. Frontiers in Microbiology. 2016, 7: 765.

7. Mitsui T., Watanabe-Takahashi M., Shimizu E., Zhang B., Funamoto S., Shinji Yamasaki S., Nishikawa
K. Affinity-based screening of tetravalent peptides identifies subtype-selective neutralizers of Shiga toxin
2d, a highly virulent subtype, by targeting a unique amino acid involved in its receptor recognition,
Infection and Immunity. 2016, 84, 2653-2661.

8. Morita-Ishihara T, Iyoda S, Iguchi A, Ohnishi M. Secondary Shiga Toxin-Producing Escherichia coli
Infection, Japan, 2010-2012. Emerging Infectious Diseases. 2016, 22: 2181-2184.

9. Kabeya H, Sato S, Oda S, Kawamura M, Nagasaka M, Kuranaga M, Yokoyama E, Hirai S, Iguchi A,
Ishihara T, Kuroki T, Morita-Ishihara T, Iyoda S, Terajima J, Ohnishi M, Maruyama S. Characterization of
Shiga toxin-producing Escherichia coli from feces of sika deer (Cervus nippon) in Japan using PCR binary
typing analysis to evaluate their potential human pathogenicity. Journal of Veterinary Medical Science.
2017, Mar 18. doi: 10.1292/jvms.16-0568.

10. Lee K, Kusumoto M, Iwata T, Iyoda S, Akiba M. Nationwide investigation of Shiga toxin-producing
Escherichia coli among cattle in Japan revealed the risk factors and potentially virulent subgroups.
Epidemiology and Infection. 2017, Mar 6, 1-10.

11. Uemura M, Imataki O, Uchida S, Nakayama-Imaohji H, Ohue Y, Matsuka H, Mori H, Dobashi H,
Kuwahara T, Kadowaki N. Strain-specific transmission in an outbreak of ESBL-producing

Enterobacteriaceae in the hematooncology care unit: a cohort study. BMC Infectious Diseases. 2017, 26.

12. Ishijima N, Lee KI, Kuwahara T, Nakayama-Imaohji H, Yoneda S, Iguchi A, Ogura Y, Hayashi T,

Ohnishi M, Iyoda S. Identification of a new virulent clade in enterohemorrhagic Escherichia coli
026:H11/H- sequence type 29. Scientific Reports. 2017, 23; 7: 43136.

13. Lee K, Morita-Ishihara T, Iyoda S, Ogura Y, Hayashi T, Sekizuka T, Kuroda M, Ohnishi M, EHEC
Working Group in Japan. A geographically widespread outbreak investigation and development of a rapid
screening method using whole genome sequences of enterohemorrhagic Escherichia coli O121. Frontiers
in Microbiology. 2017, 8.

(2) 8- VURY T LEITRIT DN - RAX —J5FH
1. DNA Inversion Regulates Outer Membrane Vesicle Production in Bacteroides fragilis, 7~ A % —,
Haruyuki Nakayama-Imaohji, Tomomi Kuwahara., ASM microbe 2016, 2016/6/1-5, [E4}.




2. 5% H M KI5 R 73 Subtilase cytotoxin (2 & 5 NLRP3 o > 7 7~ ¥ — LIRS, MHH,
Hex KPR, BEH ), ANEFREES, \SER.2B), BFHAR, EEW, 27 8 B ARSI
ike2s, 2016/7/7, [EWN.

3. LEE-negative I I KB OPEA= 9% Subtilase cytotoxin (SubAB) DA F L AT T = o —
TRk, HEa, \sds8), H 63 Mk v ARY T A, 2016/7/14, EN.

4. W& I KNG O145:H28 Ol 7 MMiRhir, DEA, A ET], A8, FWEHER T, gk
%, Mainil Jaqyes, SAHER], BEERIAT-, 5001, TLRERM, & KR, HiEAN, FEERT,

J\HNE, BAEE T KREE T RTHKE T, B, fuisE, RwlET, gHEEE, KEHE,
KIAMER, AR Z, /IMRIER, AT, 25 69 [l B AR 2 UM STERRASS, 2016/9/1-2, [EH.

5. M-COPA, a novel disruptor of Golgi system suppresses apoptosis induced by Shiga toxin, [18H, Naiton
M, Hattori T, Watanabe-Takahashi M, Shiina I, Ohashi Y, Dan S, Nishikawa K, Yamori T, the 41th FEBS
Congress, 2016/9/3-8, [E4}.

6. W& MM RIGE Y — XA T > R 2B 2277 7 LEHIFENT OF RMERHE, D8, 25—, AR
M+, BHEETE, REFE, Dinigkte, HiEh, BERIsL, BH 3, K7 X, EHEC working group,
5159081 H ARER = 2 AifdE 2, 2016/9/6, [EA.

7. Wt e RIS I B 5 R ABHURR (H ) 2HE4 5 PCR IEOBR%E, HUE, & I,
o, FEBREE, BT, 537 B HARNMAY R FR R, 2016/9/16, [EIN.

8. T T o L I BRI ERKO~ U AFE KSR T HER, . FAx—, Ef
FRE, SEEW, ILUAPE, BEima:, F)IEREE, F 89 |l AREFE KRS, 2016/9/25-27, FHN.

9. BB A KRG B R YWIE O B & Ay B R OfifdT, DB, (FIRME, AueA, 25k, AT,
KVEE, 5 20 [BIAGE K KIS EEGYEM /S S « R T A, 2016/11/10, [EA.

10. Non-0157 STEC DA 1E— KBRS AHHF ORER 2 Hhic—, HEE, 251, JRE3Ed, mHo
B, 56 20 [ H i KRG B RGYIERFZE 2, 2016/11/10, [EIN.

11. X BRAE S EREATIC X 2 X7 F P Stx FREIRO 7= 2 [LEMAE O, HEE, EHE—, &
LM, THER, BHIAT, SEER, THES, FEIENRZE, 5 20 [BIIGE H MM 5 E IR GE
WFge4s,2016/11/10, [EAN.

12. Wl 7 7 AENT FIEIC I S W BB B H 6 TR S v T RFHIBRIE iR 2 H D Stx2
77— ORHR, HEE, fRgER] RKEET, BETIA T, 25—, FBRHEE, KEE, 5 20 [BGE
H P R B G E AT 22 23, 2016/11/10, [EI.

B FERME THP-1 Mo BBE & fghr, D8E, IREFETT, miEsem, mIEREE, NkRE,
20 [BI A5 HH i KRG B G E A 28 2%, 2016/11/10, [EPN.

® o



14. stex2f BEPE D Escherichia albertii &Y< 3 ERR S 4U7- HUS JER, H8H, FEEHEVE, @R, AlE
T, ik, RO, mERREC, A )RR, BRI, KPR, 55 20 [BIRGE H P K5 B G e Al
784%,2016/11/11, [EWN.

15. B I RIBEO I D RE Y —_ A T o ATBIT H 27 ) LEIRI & 2258 & oRErE, O
9H, Bgk—, K2ET, Mgl R BIFERISE, AlFHT, GHEEE, BEHK, KEE, EHECY —%
T T N— 5 20 [BIIEE HME RIS RGGYEMFZE S, 2016/11/11, [EN.

16. RHUELLER 7 ) LEHTIC X 2 W% i RIS HEL 7 v & A OfgH, DO8H, § Bk 1, HEra
X, FTEE—, AR, S, FEEA T, FEHEE], KMEMEL, BERARZE, BIUEEE, 8
Tr— JFAML, AR, RWEE, SREM, Rgeie, 5 20 BIGE H fnE K IS # R GYET 7t 4,
2016/11/11, [EWA.

17. B i KRG 0145 O 57 ) AZERVEDfRNT, HEH, AMES], AH—it, 7 EEEr, (i
R Z, Mainil Jacques, & BHET], BEEBIET-, 27 F0 1, JLEREM, &KIE, HEAMR, FEERT,
W, BAREE T, A2ET, ATHGKE T, B, finiks, RmiET, FEREE, KEE,
KIEAMERG, % EARZS, /IMEFRE, MU, 4 20 [EIGE e KRG R GEMZE 2, 2016/11/11,
.

18. MR M) & LI RIERIEH~DE D foA, DO8E, f)IlENEE, KFRBH#E Y +—7 L5 61
(RIS R FRE M ZER AN 7 — R KFROLRMEE & —, M RFRDEA -
LR 2 — BEFRFEVETFRGNLZEHEMN Tt ¥ — JIERTR L RBOEEEEE
Mot % —) AT A, 2016/11/24, [EN.

19. LEE-negative i7/& HHIf 4 KGO PEAE$ 5 Subtilase cytotoxin DA NV AT T =2 —FEpA
=X, AEH, NSz B), B2 AR, MR, AR, FREE, KEE, 251, B
AN, 5539 Bl B Ry TAEW PEEE - AR Y T A TERTAL I 2 380 U 729 R AR = D BBk
&), 2016/11/30, [EN.

20. TEBERIGIE OIGNAIE SR 2 ME 1gG OJatE, BT, A5, 4 KgE2, ke
7230 M S —BR, SFEAE, RNA X —, 45 39 [8] H K5 EWpaa4s, 2016/11/30, [EN.

21, JEYYIE « RIE KM A IR B & UL=_7F RAEK, OuE, wE)IELRZE, § 3 BRGS0 T
EURA] TxA—T A, REERKRFREYTT T4 b« v %,2016/12/8, [EN.

22. KIBE O O:H MiEH 2 fEFEAI I E T 5 PCRIEDBHZE, HEA, O, 5 28 B H AR A
HEeasiass 2017/1/20, EA.

23. REUELHER 7 7 MEATIC X 2 I8 e RGO IR & HEL Y v & X0, KA % —, |
-, WEPASE, FEE—, ikFER, W E, MEEAL T, SEHER], KMMEth, %EARZE,
BUCHEEE, AR R, RO, AR, RPEE, MW, MR, 1 EAARS ) M
DAL 2017/3/2-4, [EN.

24. e Ml PE R G IRGIE (S35 ) 2 3R EJE, MEH, A\ 380280, % 90 Bl A AMIE A2k v



VIRT T A, 2017/3/19, [EA.

25. I i KRG O157:H7 Sakai FRIZAFTET 5 Stx2 7 7 — 12 22— K & 417z small RNA SesR
DOIRE K OBEREMENT, M8A, b FH—, e, PR mIE, BIRGEE, 590 m H AME -2 RE,
2017/3/19, [EWN.

26. & IR AGH 23 PEAE 375 Subtilase cytotoxin (2 KD A > 7 T~ — LIRS OfE, 1
9, e AR, SRE D, NEPEE, \Si2 B, FFBREVE, B F1, KR, BFHAE, Rl
B, A, 590 [ B AR Faihas, 2017/3/20, [EN.

27. Raoultella ornithinolytica \Z33\F % & A% I VEARI, RA X —, 5KEIGZ, KM, %Pk
gz, MRFEME, T, FJFUNE, 55 90 [ B AHIE $aHE, 2017/3/19-21, [EHN.

28. Regulation of the LEE expression by a small RNA, Esr41, and RNA-binding protein, Hfq, in EHEC,
WAL —, JHERER, SR, GHEmE, B, PIREZ, 5 90 B A AME TSk,
2017/3/19-21, [EWMN.

29. HUS HBE O 0Bk STz sex2f Btk Escherichia albertii OPEIRFENT, WA X —, HUEH, FHE
HVE R R 1, RIMERG, 25—, 201, JEOM, SRS, RIEE, 25 90 [0l H AHIE 2R
£, 2017/3/19-21, [EN.

30. FLEE S 2T X B M LM KRR 0145:H28 D SERIEMRNT, RN A &2 —, thikHEn], kg —i,
FRERE, Yy v - A=), HEETR], BAEE T, KB T, BEIET, B5f7, TER
B, RTHGKE T, ¥ BEAR, BRisE, mkEm -, /U, s, KEE, KM, %
AT, MRS, WP, 26 90 [B] B AR ke, 2017/3/19-21, EA.

31. EWNATHBES L 521 BROGE MM RIGE 026 D45 ) LSRR & Ik FER 1 L3
— N U —fEHT, RALZ—, /g, BARER T, HEHER], KT, BEET-, 251, Aii
K, TLAREAS, MAIER, BEEN, AR, 25—, PRI, KR, KEWEH, BIERIRA,
M, 5 90 [B] H AR Faihas, 2017/3/19-21, EI.

32. LEE-negative W54 HiIf 4 KA EE 23 pE4E 9% Subtilase cytotoxin D A kLA 7 T = 2 — /LI
PKC KFMETH D, RA X —, \ZM.2B), Hx ARERE, WNERE, FHHRETE, TAAE, KEE,
BEtnr, BHAE, 5590 Bl HAMIFEERHE, 2017/3/19-21, EA.

33. MMEAL/KR RIS £ 2 NG Mk KRG 1 O SR B R PE A TUHE A 0 = X LD, RA S —, TN
A, \ S8 B, KB, @GN E, AT AE, BFHEAR, B 90 HHAMEERRS,
2017/3/19-21, [EMA.

34, BB HIMAE RIS E O R A BRBMEEIC KT T B LEEDORE, RAX —, TN, HKE,
I\ 82 Bh, B, 5590 [B] H AKIE F2 K, 2017/3/19-21, [E.

(3) THEREOFE « Heffietihittz) (x4 20 A

1. BHEHEOY T5E, Zik—, ENTEYUEMIEAT « — AR « A = A 7 =, 2016/10/1, EA.

10



(4) ¥FeFHiFa
H:FE 2016-144861 5+

11



(#::1 0)
[16fk0108208j0102]
R 29 4 4 H 20 H

YRk 2 8 FEEERNTIRBHEET X B MBS
GHTEL - FFBURGYIE (209 2 BBTROE R E RN L E) ARG E

I EARER
=¥ A o (HARRE B FBUEGYIE 59 25 Fograb i i S PR R HEEAT T

(% FB) Research Program on Emerging and Re-emerging Infectious Diseases

A (AAGE) 7 MEITICE T 5 FREIERR R GYE I — A T 2L T/ L
fRAT 2 R U 7o Vs G2 Wik O BRFE I [ 1 7 RIS

(3% §%) Whole genome sequencing of diarrheagenic enterobacteria to improve their active

EEIE =S

;%\

surveillance and develop rapid diagnosis methods.

=S (AAGE) ENZEIYENZERT MEE 5 EE 2
prle ik K44 0 (& §B) Ken-ichi Lee, Researcher, Department of Bacteriology I,

National Institute of Infectious Diseases

£ fm # M Fk28HF4H1IH ~ FRk2943H31H

STERRERRES o (HAEE
C

MRS HE (BARE
priE ek K40 (G AR

II. RROHME (RFEHFEHSE)
RN  _ ESRYYENTEAT M OYRE T TG IE R S 2 2 R,

III. R DI~ DFER
(1) =58 - HESFIC kT om—% (ENEE 0 . EESE 1 1)
1. Lee K, Morita-Ishihara T, Ivoda S, Ogura Y, Hayashi T, Sekizuka T, Kuroda M, Ohnishi M,
EHEC Working Group in Japan. A geographically widespread outbreak investigation and
development of a rapid screening method using whole genome sequences of

enterohemorrhagic Escherichia coli O121. Frontiers in Microbiology. 2017, 8
(2) 8- VURY T LEITRIT DN - RAX —J5FH

12



1. BEHIMERGE Y —A 7 2B D27/ LAY OA AR, #51598] B AL E
FRNES, A, & B, AT, OHRE R, REFE, MR, R P, BIGHIE,
B 3k, K =, EHEC working group, 2016/9/6, [EA.

2. RS ANENT RIS EE S W R R R O S DRIRIRIE R & OS2 7 7
— Y ORH%, NEA, MELER, KT, BETIET, 2= 3, FBE %, K B, 5 20 @5
B P R B R YEAF 7R 23, 2016/11/10, [EA.

3. 2015-2016412331F HEHEC/APFGERI O3 A B M, M8H, A1, FHEEE, BRAEHE, &
oit—, K7E EH, FE20RIA5E i s E R YYE R 5E43, 2016/11/10, [EN.

4. FGEHMMERBEOIIIOERE T —XA T RITBIT 587 7 LR L iR & o B,
A, 2 3k—, KedET, SBoLER, BRI, AR, GHRm 1, BW 5, KE H,
EHECU —% > 7 7 )L—"7 55 20 [EIGE it RIS E R GYEMTFE2s, 2016/11/11, [EW.

5. stx2f Bt Escherichia albertii JEGE D MRS S AVT-HUSHERI, D8, (FIEH 2, @R ET, AlE
A, 2 B, B0, R W, AR, BEE IR, R B, BE2008 R H i R R R R
JERFZESS, 2016/11/11, [EIN.

6. MHE MM RIBEOIINIIT 525 7 MELAHIE AT T 20T, Z590[R] B A e
&, RAX— & ff—, A% B, 5] ERIL BIE WL, AR AT, FEE E B K,
KP¥i H, EHEC Working Group. 2017. 2017/3/19, [EA.

7. HUS BENOGBES T sex2f Bt Escherichia albertii OYERFENT, N A% —, AU F#,
B, R T, KR MEH, 2= Sk, B For, R0 MG DR RS, KV &, 5900
H AHIE a4z, 2017/3/19, [EAN.

Wik

(3) THEE RS - BHFTRES ) TR 2R 5
1. BRHEOY I, A . EVRIERIET AR YA T Ah T =, 2016/10/1,
#

(4) FFFrHHE



(A4 )

[16£k0108208h0202]
R 2944 H 1 H

YRk 2 8 £ EFE ML B % KR - E E

I EXRE#R
E A (AAGE) Bl - FBURYYE 67 2 FopTayE 3 A R HEEMT 7E S 2
(¥& EE) Research Program on Emerging and Re—emerging Infectious Diseases
WFEPHFE A, (HAGE) SubAB 738 D FEREMENT
(¥& EE) Characterization of STEC-produced SubAB activity
WFFEBA T HH 2 (AAGE) ESLTHERFPLEFERR R R e Adz I\ S8z

ATl ek K4

Chiba University.

(¥ FE) Departments of Molecular Infectiology, Graduate School of Medicine

Associate Professor, Kinnosuke Yahiro.

£ ofE B M Bk 284 4H 1H o~ SFRk294 37 31 H
gy #OBF %8 (BAGE
P2 Ak 4 O 3R
WHIERsE A (RAGHE
e ek K40 (G &R
I FROBME (RIEHERE)
WFIERRSERFKAE « _ ESTRGMERTIERT - MIES 0 - JHEHE % MHEAITTE R 2 2,
ITII. RO/~ DFEE
(1) 25 - HEEEFICRT 2m—% (EWEE 2k, [EEGS )

. N\s #zBh, B
32(4) :70-76.
2. J\&=:828). Shelley Starck.

AN TR H e K5 R D BRAR 9w Rt | ALy otk 4 A &
(2016)
5 “FEFHRRGEIR > & OFRRNHEHIA b U AN T 5

Science: Japanese Scientists in Science 2016. 19 (2017)

(2) %2« YURTYLFIREIT DO « RAZ—HE

14



=2 B [LEE-negative 58 H MM KAGE O FEA 5 Subtilase cytotoxin (SubAB) @A b

VAT T =2 — TR (MEEFER) He3E hFo v R ALK 201647 A 14-16
A EN

ez, BEGRIISL, =8B, $aARIAIL, Mz, MG, ERERRS 15 ARSIl
WA T o ANEE - BEHORBIIZE) GERIMFEE AERFEER) 5 35 [B] A AREFE 72 (S%n)
2016 29 H 1-3 H [HEWN

Hx ORTERE, kB, NERSE. NS, BHAR, B OFR e LERGREHER
Subtilase cytotoxin (22 A NLRP3 A > 7 T~ Y — AN | GLFEMIZEE DERE) F 27
B B AR e s (i) 2016 27 H 7-9 A [EXN

N=pd 2 B e KRR, ANEHEOE, iR aB. FREE. REE, BEmT, BHAR

[LEE-negative 5 HLME K AGE O FEA T 5 Subtilase cytotoxin WA ML AT T =2 —EAk
AT =R ) (R 218 U720 R A~TE E OB ARG ] o Ry o MM THERRE, R A
Z =) 5 39 Bl FAY TS (FE)ID) 2016 4211 H 30 A [EN

=382 8 THGE HIPE ARG IR GEIZ 3 0 D3Rt (IR 2R 2 38 1 2 HAE & BRIR 0

JUAN=7 Ry ar] YURYTAITHERER) H90 B HAME P (E) 2017 48 3

A19-21 8B EWN

I\ 2 B, e ORTERE, NERRE AT AR, JHEETE, REE, S5 FFHAR
[LEE-negative M4 It KIGE 23 A9 5 Subtilase cytotoxin DA ML AT T = 2 — /LI

RUE PKC KA T dH D ) (R A X —5FK) 5 90 [l A AR 4 (B4 2017 423 H 19-21 B
N

e KRR, SR, NEFRE. N8B, FRAE, FMmF. REE, FFHAR, Ril

FZE AR TIBE it KRIBE 2 A 5 Subtilase cytotoxin iZ L B4 7 7~ Y —A2H

HiEEAE DR | GEFENFFEE AR/ R 2 2 —F838) 55 90 [l AR & (%) 2017 483 A 19-21
A EAN

TR NG TEAK B\ S B, B A TS HMPERIGE O~ A BB KT —

Fefb 258 D8 (JREIFSES AR A 2 —F65%) 55 90 [B] B ASHIE = (BT) 2017 423 H 19-21 H
EH

PN, NBSio . Tk, EREOLE, TR, BFEAR BBEEASEIC X 2 i

PERNGEE OB R EATUE A T = X L OfRMT ) SLFEIBFFEE AR A 2 —383) 55 90 [5] A ASH B 7

£ (EH) 201743 H 19-21 B [®EHN

(3) TERLORS: - S aitha ) (242 o

EL

(4) HrHiRgR

BL

15



(AR 4)
[16£k0108208h0302]
Rk 2 944 H 2 6 H

Vopk 2 8 £ EFE ML B % KR W EE

I EAER
FOX 4 o (AAGE) BBl - HRURYYIEIC A3 5 BRI E S S P R HE AT JE S 3

(¥ #B) Research Program on Emerging and Re-emerging Infectious Diseases

eSS« (HAGE) 7/ LMETICE T 5 FREPEMERYYE S — XA T 20k kT
T DT A R U T2 GRS i O B IS M 7o
(% F5) Whole genome sequencing of diarrheagenic enterobacteria to improve their

active surveillance and develop rapid diagnosis methods

WFFEBA T HH 2 (AAEE) BEPATTERE HARE B Rt P s RE I - P B o 0 B 2 AR
FrE %0k K4 @ (3% FB) Department of Bacteriology, Faculty of Medical Sciences, Kyushu University,
Professor, Tetsuya Hayashi

E e B M Fk28HF4H1IH ~ Fk2943H31H
S AT (AAEE) EHEC © 4/ LECHIfEMT

A FEAREA (3 #B) Genome sequencing analysis of EHEC

I FROBME (RIEHERE)
WHFERHRE MRS « _ ESIESYENTIERT - Ml 58 - OHRE 7% REEOiEd 2 2,

I BRDOIE~DFEEK
(1) %25 - MEEFICB T 2m—5 (ENEE 0 fF EESRE 4 1P

1.  Kusumoto M, Hikoda Y, Fujii Y, Murata M, Miyoshi H, Ogura Y, Gotoh Y, Iwata T, Hayashi T, Akiba M.
Emergence of a Multidrug-Resistant Shiga Toxin-Producing Enterotoxigenic Escherichia coli Lineage in
Diseased Swine in Japan. Journal of Clinical Microbiology. 2016, 4, 1074-1081.

2. Mondal SI, Islam MR, Sawaguchi A, Asadulghani M, Ooka T, Gotoh Y, Kasahara Y, Ogura Y, Hayashi T.
Genes essential for the morphogenesis of the Shiga toxin 2-transducing phage from Escherichia coli
O157:H7. Scientific Reports. 2016, 6, 39036.

3. Ishijima N, Lee KI, Kuwahara T, Nakayama-Imaohji H, Yoneda S, Iguchi A, Ogura Y, Hayashi T,
Ohnishi M, Iyoda S. Identification of a New Virulent Clade in Enterohemorrhagic Escherichia coli

026:H11/H- Sequence Type 29. Scientific Reports. 2017, 7, 43136.

16



4,

(2) %
1.

(3)

(4)

Iguchi A, Iyoda S, Seto K, Nishii H, Ohnishi M, Mekata H, Ogura Y, Hayashi T. Six Novel O Genotypes
from Shiga Toxin-Producing Escherichia coli. Frontier in Microbiology. 2016, 7, 765.

D VURT U LEIZBIT AN - RAX R

5% I KNG B 0145:H28 DLl 7 7 LMt HEA, AMER], AhE—i, mEEEiy,
fEICZ, Mainil Jagyes, &AMER], BEENNET, AP 1, ILEERE, &KR, #IaAK,
RS T, U, BAREMH 7, A8, ATHGKERE 7, BILDEHE, BiaiEE, RimiET,
FIEBIE, KEE, KEMEE, SRR, /Mgese, MW, (T AME PSS IUN ST E T
B ) ZE), 5 69 Bl AME P IUNSGRE, Bk (FRTR7 7Y - A7 74 R
A=), 2016/9.1-2, EWN

KBRS 7 SENTIC X 2 B8 M E R B 7 = A0, nga, s, A
. FEE— R, EEDCE. EHER FEHERED, KREME, BIERASZE . B UUHTE,
R R SRR AR RPEE, A, VRS (TR it R e gt
BERhE ) =) . 5 2 0 BINGE i PE RIGEEYEM st (BHEC BYYiERFstss) , &1L (&l
FERAE o —F 7 4 7). 2016, 11.10-11, [EHWN

I LM E R EE 0145 D5 ) NEERVEOfENT, DBA, FAER, AhE—M, WEHEER7,
RZ. Mainil Jacques, #HEHMER], BEHNET-. AP Fn1. JLEERM, BKR. HHEANR &
FESRT. J\WE, BAREE T KT, AiHKE . BILeE, foig&, RmET. Gt
B, RPEE, KM, SRERANZ. /MR E, A, 55 2 0 [B5E HH il K5 B e
ffgtss (BHEC BYWEMFZEE) , Bibh (FBlLRRAR ¥ —H 7 17), 2016/11/10-11,
[N

KRHNLLLEE 7 ) NEATIZ X 258 i RGE OEIR & HBL 7 vt A0, RAX— 15
w, REPESE, TR R, EELE, THEEAL . FIHMER. RMME . RS
Fo. BUGHE, PR R— AR, AR REE, A, SRS, B 1 1R AT
LM F TS, BRI (BISFRBR AR ¥ /) A) [ 2017/3/2-4, EWN

7 BT K DR L KIGEE 0145:H28 DOZARMMRT, RNA X — AHER], AHE— ik,
FHEEZ, Mainil Jacques, HEHER], BAHI T, ALET. BIET. 27/, LR
B ATHFKE T, FET B, BARTEE, EEEER T W, FEREE. KPR, KEMEH,

RIS /Bt RT3 90 [a] A 22 & Al i (s EER o % —) 2017/3/19-21,

E

[EIN AL CorilE S M 752 R D 8 HH L KB E026 D425/ A RFMRHT & R AR 1- L/ 8— R U
—fRAT. WAL — M. BARRHET FER], REET. BEEIETF. BT, fii
KT TLAERMG, MALM, KEEAN, AIBA, 25—, OHREE, RIEE, KM, %
AR, M, 90MR B AKHIE Fa e, e (e ER -t % —) 2017/3/19-21, [EAN

[ERE OR% - Hifixtaiths ) (2xF9 2 50 f
ML

FEF A
AL

17



