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1. BE

f5 & t [0 1% K B3 B (enterohemorrhagic £. coli EHEC) &, It Kis #EERT
BLEDNSIDEMTHEIENE— A, EETIEROMHERNSADER (VT ELEM
K& & (Vero toxin—producing E. coli VTEC) AW EEE SR ELE MK H (Shiga
toxin producing=£. coli, STEC) &M EN D, EABEDITHETIEIEDZFFELT
EHEC WAWO, EHEC [XIVTZELE T HAKRKEHEIEERINTLVS, EHEC B fE
(2.3 ERPFELLTHODE -RIETE VT OEZICEYLHBHASEM TONAT
&Y. BRI RS AEE 1% B (Hemolytic uremic syndrome; HUS) FEERIIZIRY  EH
SDOVT REHIVIEEMFICE TS 0 HRBEENEREDRHICE- TRHLE
HELEHEHNBETH S, EHEC RREAE TIEL, HUS ©INAEGE D EiE & GHEZ GHF 7
TERBBENHLS LMD, RHIOSRELGHETEZHARDONA TS,

2. EHEC DS BEL R TE

EHEC BEEEDZWIT. EROBEICHIDLLT . EE/HALKBEEHEL. 5
BMOBSREEMOERE-ISRECTOREICES(E 1), MEFERAIOESR
HOHEIFROSNTLENAD, O REEPCEREAOANITEMEREDENR
[CHERATHS,
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(1) BADEIMERE

EHEC HBEDT-HDEFERIKIE. BAFMENLELLAA EIMTELVGEEE
EFHRERTITHRIT 5, EEELICHRETELG LSS, Cary-Blair iEih
FICRFELTHIET D,

BLOWTHZELTWDIGRE., TRAEZEDLDULEZREICH]T S,

(2) EEHMIDSOD EHEC 73 B
a) TEEEE

BARTHEINDZEDZL 0 HERIZTOVTIE., ZOHEMMHEREMALEZS
REEMAZHHBRSN TS (R 1),



&1 FLHEHECHRH AFEIR D BISHh OEFE LIFH

g4 (] A—HhH— AL
FENEEFIRALI-EH

CT-SMAC? PR, EfEHh BKEEE Merck, VILEb—IL9E

KHHMEZE, Oxoid,
BERHEZE BD

SIBEX i MR, EiEh ARSI VILEF—IL R, IPA

SIB IFEX i ih MR BRI VILE =L, IPA, H2SEEA

DHSEX I 4 1T | w=x A ARZE VILE =)L iR, H2SEXE

CT-RMAC A B WRAE R EE SL/—ANfE

CT-RMAC/CT-SBMAC® 4t Bk &% TLS—RD RN IVR—R 5 iR

MAGC Z£ 5 EL i 13 ) 9k BD AL-#ED L

DHLEXEFEEI 4 (T #XK A ARZE RIMLI-FED iR, H2SEXE
AREE

JOEF7H— 0157151k MR, £ EE{EE REEE

HOFF7H—STEC MR, Eigh BEE{ES RERE XARE

BCM O157FE X & H#h MR, g Kb RBEEE

Vi RX 026 Xt #h? mxR FHHEE SL/—ANE RERE

Vi EHECE X Kz ih A KHHEZE RBEEE

XM-EHEC 2 X 1 #h A B HK&E HERE

CIXEX i HiEHh Ty g RERE

LA R—T7H—0157&# ¥k N/ R HERE

a) HIRIEMICTERFZHMT S
b) 53 B

3 ahHbH, 0157, 026, 0111 [FENENVILER—IL  FL/—R VILR—RIEFE
B (FEITERE) THHIZ LML, TyarF—EXIEM (MAC) DB FIEEZEZH
Z CTERFN (£T74F> L 005 mg/L BV ETILILEEN) I L 2.5 mg/L)EMMA 1=
CT Y JLE k—JL MAC(CT-SMAC) . CT 5., /—R MAC(CT-RMAC) . CT iV JL
R—Z MAC(CT-SBMAC) AN AESNTHEY. B A FEREME) dan=—%2#H&
95, CT EIRFNL., SIB BEX A5 DHS EXREMIZ(XFEATELZ L, B -V LH0O
ZEA—EP B -HIVNA—FIHERNGRBEEEZF AT IEREE B MLE
FITHAN . IA=Z—DEELLBATEHRAZEEBYDBAZRILVI LN HD
(H 2), Ff=. EQF/EHMICEVTHREHERFADIO=_—NI RT EHEC THDE

(IR,



Y BE 7T $7—STEC CIX Vi EHEC XM-EHEC

EHEC
0157

E3E) FRE~FHRE  EEhLEEE (TR

EHEC
0111

HERE~REE AZALE BAELEGRER

EHEC
026

BHERE~REE e
X2 &rEG S EDOEHECOO=—

EMEFLEETRENRELED EHEC BNEESNTLSIGE L. TOHKICHELT:
DEEEMEFERT AN, BEBRETIXEHEC H Bt AN E MIBEER T I L
H#THY. RLOHBEEDNS L 0157 HRHBEME— RO KIBE D BEhD
HRANEENTHS, CT BIRFIZMA -5t SR A G E IR EREEDRE
REERL, 0157, 026, 0111 DIFA 0103 X2 0121, 0145 D ELIFHE T HEM
5. 0157 RERABHOEEREHUENEM>T VT EEFFIE VT 25X 5
HDHZEIL 0157 L aO=—LSNEHIE T 5, 091 4 0165 L EZRMED F LS
IZIFFEBF LGV EH ST, EHEC BEMNTHONLHGHE (L, DHL EXEHLGE
D— L KIEE DB ERAS ZHOI0-—2{EE-TEHEELT, VT &
EFFERIE VT 2D, %4E. EHEC DRYJ—=2%|Z EHEC hemolysin (Ehly) B
EMEHDIVTANEYDUEMMAERINSGZEAHHM . H<ETE Ehy EE
HILIEETHY. VT EEHE—BLEL,



b) IBHEIEE

AMHOEEECHIERFEREILEGVL, TTITREFINERAIA TS
B0 TANBIKEEAFRSINTVSLEICIE., BREIEELRET 5, EBE L
2l JREA D2 (RIRIEE 20 mg/L) Z A f= modified EC 40 CT ZEiRFIZ &
MU=t)TRIATAR(TSB)WMERSN S, BRBEICETHRRFDEE L&
BIEEEHCRE. BED IOV TORED 2L 0157 OREEBERIZELI-1D
T.Z0M®D O RFEEIIODVWTELHERATHAINEINETHATH S,

H#&ET S EHEC DIEBEHMNBALHGIEEF REBIE—XZHAVTEEESE
BONLEREL., D EEMICERT S, REMSKE—XIL 0157, 026, O111 [TIIZ T
0103, 0145 AHERSINTHEY . SRS O MBFFHIC OV TR ENAKEE AES
E—XWBIAIERIY X g6 HAKEHMRE—X)LEMNET S2MEBEHOREME
(VY FMBF) ERAVTERARTES,

EHEC DitE&tEZF AL, TSB T 6 FFFEIEEL-BRREEED 0.125N 1EFM
0.5%RIBKERELTHLNBIEMICHEET H2HENBESNTLDM, D RS
[CILEIREDENEE G AT HIENEFELL Ffz. pH 3 ITFAEELI- TSB [CHE
EZXMA T30 DMEFBELI-EZR. TYTP(BEBIFX 12 ¢/L.TRIS 125 g/L.EJLEY
BRI L 1g/LEMZT-TSB.pH8.7)EEEMA T 42°CTHETSAZLME
ShTWLV5,

c) HEREE

EHEC A%thnda0=——% TSI EXEHh, LIM i, CLIG EXEH, M) T A
EXMEBEMLGECHET D, thDKEEERFRIC EHEC D S<IXELMED AZIET,
DOV ik BEERIGME. EBMEBME. A1OR—ILEEEERT A, 0111450165 (XD
VB RBAEE R EER ML BN (K 2),



%2 FIFEHEC D RIMELR

- TSIEX LIMEE #h aUD? #EEY  CTIFEIR EHEC
MNE BF H,s AR YPU INDY EENE SOR RHAM TDHE hemolysin®

0157 + + - + + + (¥ - - - + +
026 + + - + + + +) + + - + +
o111 + + - + - + =) + + + + +
0103 + + - + + + + + + d d +
o2t »? + - 4+ LA S € O + +
0145 + + - + + + - + + + + +
0165 + + - - -+ - +  (H - - -

a) 1F—JL

b) B -FIyO=—F—+t

c) 4A8EERAIEE THAIE. SORVILE F—IL, RHAM:S L/ —X

d) 10mMIBAE AL o Lhnik i FE IR MERE R S Hh TO B MIE M4

e) 5. (H)FRE DIRIXIGE., -2, (OFRE DRIXIEE. dHRIZEH>TELS
f) SV—REHEKRTHOTHEEDITSIVMRGIEMREELD

KBE®D 95%& B -V ILon=F—E5E1%ETHAHMI, EHEC 0157 (LB -V /LyA=4
—ERETHL, LML, FMVLGETHREESN S EHEC O157:HNM [XVILE h—)L[5
B -V INUO=F—CEHEETRTENE BARTE B -JLya=4—HBH
M EHEC 0157 W EEESn TLVS,

(3) EHEC D REIE

TREITRT VT BEFREFLIEVTEERICK >TRET S, BREEZRE VT
BIRFEEST7T—ONRETIENHEREICHRESNTEY . BT HEDET
BUOERETITOIOMNEELL,

a) VT B{nFIRH &
1) TUI—IDMEFHZEFT: Statens Serum Institut (SSI) ® PCR FEka—/L
NOSREFIREFHICELGD 2BEOER (VT [Stx1]& VT2 [Stx2]) ITKBISH .
INEEI—FTEHEEFICIEVODNDER (G TAA(T )N ENTNFET D,
NoDYTIATICIEEEMLGERNSBTAHE—SNhTELT  BELORRA LA
2Tz, TUR—Y D MEF AT : Statens Serum Institut (SSI) TlE., FHLLVE
FRBELT Vixl / Vix2 LS B FHEREL. TN ETNOBRET S/ —MNTHF o
NTWS, KFETIL SSI TITHN TS PCRIEIZDWVWTHRRI=%& . Th U DTS



AX—EYMIDOVWTHEGRT S, Fi—SNI=HLLWEHREINETORMEDBERIC
DVTIFFMAD Vix YT RALTRIEREZSBINNSEEH 3). 4B, hdd
FLOWEHICOVWTIEYITEATERET IV ELNHIEEICOHREL., BIZE
EARAMBRI1EBIV 2BERETIESIE. CNETHEBR VT / VT2(Stx1 /
Stx2) ELTW=FEE-W\ B EXOA) O ILTaOra—ILIEESEEN 2, 3 D&
YTH%B,

ARFETHERIREG /N T Uk
SSIM PCRHBEHZRTIEIRDYITFIATDHHNARETHS (SEEH 3: Vix 4T
BRATHIERSBODIL) . vixla, vixle, vixld, vix2a, vix2b, vix2ec, vix2d, vixZe,

vix2f, vitx2g.

(D Template DNA O {E &L

AIO—FYTEDHRHTIAZ—ZBYEREMOTHEK 50 p | ITRET 5.

-98°CT 5 LA EINEAL, 10000% g T1 AEEDLI-LFEEZFERT S (FER DNA %
AWLTHE).

-3 kA— )L DNA: vix [5 144k (B3 E & # 2, Appendix 2 S )

@ Primers
SZEZEH 2, Appendix 1 ZSBBDO L.

@ PCR & DRk

25 pl WEBRAAKEY QK)

10 P | master mix (HotStart, Qiagen)

12501 5y M FS5A4T—( 2F85EDIHE; 3TEBDIEEIEKE 1.25u 12T 5)
5 ul 5% DNA

20 p ! total




=120, vix! DY TEATHEEIZIZLU T OBEERA NS,

12 M | master mix (HotStart, Qiagen)

1 Ul 50 M TS547— (vixle BEU vix1d D 4 FEEE)
2 Ul 5y M TS5A4—(vixla D 2 F&$E)

5 p I #% DNA

25 M| total

@ RIGEH

vix1 8LV vix2 (RBTS547—) DBRERARIESEH

Step1:
Step2:
Step3:
Step4:
Stepb:
Step6:

Step7:

95°C, 15 min
94°C, 50 sec

56°C, 40 sec
72°C, 60 sec
go to step 2 (total 35 cycles)
72°C, 3 min

S CRE

vixI YT AT E LY vix2 4T 24T B RIG &4

Step1:
Step?2:
Step3:
Step4:
Stepb:
Step6:

Step7:

95°C, 15 min
94°C, 50 sec

62°C, 40 sec
72°C, 60 sec
go to step 2 (total 35 cycles)
72°C, 3 min

4°CRTF

10



® BEXRiKE
BEOF7HO—X (1% TaKaRa LO3 in TAE GE)FILBER KB THEZ YA A DIEIF
EYEHERTHESEER2 Figure 1-3).

® &
SEZEH 2, 3 FZSBOE BHE. Y IT2ATOBHEarO—ILIZDNTIE, B3
H-HEE—SHIODERRETHS,

2) ZMOHd PCR 7Oba—)L

SSI DT ZAT—LSNITRD XD T4 T —H LU TAKARA MHERFTEENT
WAEDIWERTIEETH D, TNEDTSAI—ITkB Y T2 THREEEIZDOVTIE
TEEDER3 (BPCRTISAY—IZ&D vix U TAATHRHEBEDLLE) 2SBDOI L,

#3 BHPCRISAY—RULAMPEIZ KD vix T34 TR BED L8

Subtype LAMP? Lini Cebulais Takara
up/down LP30/31LP43/44 EVT1/2 EVS1/2
1a + + + - + -
1c + + + - + -
1d (+)° + - = + -
2a + + - + - +
2b + + - + - +
2c + + - + - +
2d + (+) - + - +
2e + + - + - +
2f - + - - - -
22 ® @ - + -+

a) Loopamp GEHMERGEEEAEXYIEEA
b) (+); FRHHEEAVELY

11



3) Loop mediated isothermal amplification (LAMP) 3%
PCR LELGYRIGHR TRICERKBZTOILENGW OB ELELFREET
H5H. LTOXYEAFATES,
Loopamp f& & tH M0 14 KA E R H R EX Y (RPHEZE)
Loopamp NAFFR (V) ZIEL T Yk (RFHEFE) :VT1 £ VT2 #RAITES,
Xt i 148 : Loopamp U7 ILAA LB R E & E (LA-320C BT RT-160C F: Kt
LZ2ER5E) . T DM, BFEDEZ A I AEBINFERTE D,

4) J7IL3A L PCR &

MO VT BEFREFYMELIEARINTULVS Primer XU Probe & & 5 BR 1R
EHETAR - FARLTIRD Master Mix [ISTRIEEITS, SHIZTDWTTENDLD
HFATES,

CycleavePCR O-157(VT gene) Screening Kit (375/3( %)

%} it # %8 : Thermal Cycler Dice Real Time System (2415734 7) . ABI PRISM 7000,

7300, 7500, 7700, 7900(7 FSA R - INA AL RTLX T +/32) LightCycler Ver.

12,15,20 Z0fth, RAFDHEEZE T IHBVERTESD,

CycleavePCR O-157(VT gene) Screening Kit Ver. 2.0(4715/517F)

CycleavePCR 0-157(VT1/VT2) Detection Kit Ver. 2.0(4Hh S5/ (74 ): RiakdD 2D

DX VRERRKY VT EVT2 ER BT BIEMNHEES,

b) VT #&Hi &

REZHICVT ZRETIHEFX. AL/9OMIC) % EZRESTYIRARER
& (RPLA) 3% . BERTUK (EIA) iE D H Y . £ Z 4L Duopath Verotoxins (Merck) . ¥+
EU7 VTI(ZO2 X)) NH 4L/98<k VT1/VT2(BA&/\L)  VTEC-RPLA(T A
EB) A=Y VIINT2(F =V -DUZAIL-FAT T/ RAT49 9 R) BdERENTLY
%(F&4),

12



=4 VTHRHED L

I RE f_”;i RHEER IHBELUESE FENEY LELRE
W00 1ZHT
FrEYTVT VT 9% 1553
(B2 X) FAODHEETHE
W60 1ZHT
Ic Duopath Verotoxins yT1, vT2 9% 20%)
(Merck) T4 DEETHE
NHA L/B<k WiRik100p 1ZHET
VT1/VT2? vTi,vT2 3% L 15%
(AAINL) AU DEETHE
P ER AR L= AR R
25p EREERET 168\ muggnT
RPLA  VTEG-RPLA 7y ypo % amspipge LM
-7 Al ~NE ~IFF[H] C
[ F]HE)
WK, — R, =
Rk, £EREIE
RRIGSED(ERE 2REAE
CEITHRIFREEL D A RETEV A
EIA Z—YVT1/VT2 vrY B) 3 yATL—k
F—-2U=H)L- SBITE K R 450nm, —F—H
EALTH IRTFA9Y B8 3% R 630nm TIR 3t BE
A) EZAIELO.150LL
Tt

a) RPLA: B2+ 55y THORBERIS, IC: 41 L /9O<NE, EIA BRiiKE
b) #R &R BB X & FEHL

c) VT1EVT2D BRI L TEZ LY

d) BRRERRE

VT [FEBEEREA—DHEMEZLD VT EREFMICELD VT2 BHEH, B
IEATIEVT 2EETHRGEEF EHEC ELTHY .. EREDREFTIERO TG
LV, EEEESE D55 VTEC-RPLA, Duopath Verotoxins, NH /L /28<k VT1/VT2
(EVT1,. VT2 DR BN ARETH D,

IC kI, SRAETEBICZ 100 E/z1E 160p | DBIRKREF T 15~20 DEICHIET
LMD, RERTHBELAZELTENTLSD, BHBEE(E RPLA JEITHA 4
EREEEL, RPLA E Rl L BEEEFR 1 ng/mL EELAY, BIRREHEE
ZREZRFEETIT 16 BEULFHETILENHD, EIA EIE RPLA ZEREE
MOPFENVRELZFLY 3 BHETHETES, AIE KK (450 nm) EXFBRIR &K (630

13



nm) CRIERIBERE YA/ OTL—R)—F —HDBBTHIH . SZRANEBENIZEN
T3,

WIFhOERBHEIRBDFAREIZIL, BHI > SMAC GHEEXREMHFEFIN-_—%R
XY B BROBREFRRICHEMSH AL, CAYE HBithiad O RKIE#Z
WBHEAHY ., BEICI - THEEOLEEFHNEDELOTINS, IC E EIA &
Tl BEORENEBIRKICRVLEABEERTHEENH S,

VT2 872D 55, 0157 (2% UV VT2¢ (& VT2 [ZEER RPLA E DR H BREAVE
VICEWEIAETIIBmHEEING NI ENGH D, VILER—ILEE-B -J)Lon=4 —
CEEEOHREMTEHEIRERT 0157 TVT EEDBAX VT EEFEHRITHIE
MNEFELL, COEIADYTELTITONTIE, EFHERTOLDBIEEEIFBETH
. REFHICHRETEGIEDLZLN(E D),

#®5 VTR ED LB

Subtvoe EIAY RPLAY Duopath VT NH-VT?
VP mRBE B BT WBR B BT WRSR Bt BT sk B BirY
1a 3 3 8 8 4 4 4 4
1c 1 1 3 3 3 3 3 3
1d 5 3 2 3 3 3 3 3 3
2a 3 3 9 9 4 4 4 4
2b 2 2 8 6 2 8 8 6 6
2c 10 4 6 13 12 1 12 7 5 10 1 9
2d 6 6 6 6 3 3 6 1 5
2e 7 7 10 10 6 6 6 6
2f 12 12 12 11 1 12 12 12 3 9
2g 2 2 2 1 1 2 1 1 1 1

Total 51 20 31 74 59 15 60 25 35 55 19 36

a) A—YVT1/VT2%&{E A, TSBRBEFES0U LERAFRK200u LIZMZ TREFMEZ 100y LEBERBELT =,
b) VTEC-RPLAZ{# F, CAYEEEREZRUIF L UBMIBLTHRKELT=,

¢) Duopath VerotoxinsZ{# fl, CAYER&E&KERYIF L UBMEBLTHR KR ELT -,

d) NHA L/H2O<MVT1/VT2%{E ., CAYERERZRIIFTLUBREBLTHRREL =,

e) RIECLICHIEMNERSIXIGAIKIEMEEL,

(4) mEE A

WE. KIBEDOOHM/EIE01-0187FT(ZMH5H, 031, 047,067, 072, 094, 0122
[FRFELGEOTNST=, &t 181 BE) EESNTEY. H HRIE HI-H56 FT(Z
D55, H13, H22, H50 [ERFELG-TLVST= . Bt 53 FEH) ERINTLS, Th
D) tEyrDinlEIE SSI MoBATRETHL, —A. TUAEHMLIRTEIN

14



TLWAHKREERMFEL, O A 50 BE. HMRF 22 BEDATHD, KIGE
DO HREFEVIZREFHNIIRET DEENHIO. L 0 REDF S,
ItV ERAVWEERFEEEERERGEICISIMBERSRBREDLERADE
TH%,

a) BHHmE (0 RiR)

MIEERFEEBEKIZEEFLT 100°CT 60 HFE=IX 121°CT 15 S MBLEE
FToRERERREL. RSARRERGTREET 5,

EHEC DR KRMLIMFEEH THS 0157 (2D TIE. STYIRIZH 0157 HlkE K4k
SERLKBE 0157 #HRHHE UNI(OXOID) AHhY . HEME. RELLICENA TS,
LAL. 0157 HilRIE Sa/monella 030 & EU—HERD Citrobacter freundii &M iFZ #]
[C—ETBHIen. KIFRERESN-BKR TERLEZFTNIFLSEL,

b) #EHIR (H#R)

HLAX—EEAN-EF BN (SIM A E) T3~5 RRIEEL, BEHEE
WAL -EZRAEHICEEBELTHEEER. SE20 WLV NEERIEK
EMATHERRET 5. BRERIGITHABREEZTERL. 50°COIERKIET 30~60
PRIGSETRELHET 5,

i ;0 9 S
EHEC A5 BESNAZLY HUS REFIICHWLTIE. MFSD O IRERENMADELN
[CkoTERWShBELRBEONRELESTIND, O HURBSEHRIAME TR RE
% 2-6 HEICERTAILAHA>THEY (H 3) . REEZRLBERDORTIET
NAMOLFEHERTHIENEELL, HUS REZ THLERO MBI DOV TAIE
LIzAD R HUS EBBISNARIICIRIMSNDEREVLEVDOT, KEAITEE
IR EE D,

15



=2560 | | @:0I5TEEE LA
B O:HUSEHER

Y ——
T 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16-20 26-30
21-25 31-
& 8 (8

BI3. 7% Bk 30157 HMNER (AR EEI<LDHE)

EHEC 0157514 & & K UHUSEE T, £RIK B A H A > TLSHIRIK
[CDOWT.RASEDHIKBDEENZE T FTICLTI=ECH | RAEM D4R
HFETIXEM — SRS TH DA, 5— 657 B (ZIEBEMEIZZEL . 40—
A5ARREFGHT SO RERINIIME,

O157LPS ${KIZDUVTIZ, 0157 FyIILPS iR 1 (ZZBILFEATAIUR) AT
RENTHEY . STYIR-ASARBERGIZEKYEBIZRETES, BRFAERLE
MBAEERERRICAV:-EEFREERIGICEAAMBIEEEZUTIZRT,

(1) MBERROERLRE
1) EHEC BEEA RO NS HUS BEM LN EESN S EHEC D5>b. ENTERREE
LTHBBEENEL 7 BEOKXEBE O MEHO DK (0157, 0111, 026,
0103, 0145, 0121, 0165) AL %%, AL\ZE#IE. 0.5%(W/ V) FIUTSEY
(IR SEM4E (FLLIE 100°C 30 D INEATIEILBRTE) . F1=[E 1 mg/I D TTC(2, 3,
5-triphenyltetrazoliumchloride) Z & &, antibiotic medium 3 FRIFM TR L—R
MEZ (ERBEMRBEETREICMOADEL, TTC DBRTRLEF>TLDS
LD)EERTEOMNELELL,
2) FELY—LT1 om LEDEIITM)TVAEXR(TSA) ZEEL (FEXE
BRE [19 mmx 160 mm BEDKZEINDLD] THERLI- TSA fEE#I(D) .,

16



BHELEEBHALTITIC—RIEET S,

3) 2-5mDEBBIEK(ERBK) FELIEPBSICTSARBRELETREN->TE
EIZBAL., 121°CT1 A —MIL—TF 5,

4) BB (R4 A—4—%T 1,500—2,000 x g, 15 7). LEZETH
2-5 ml BEDERKFIEL PBS [CBEHT L. mDEFEILIC 1—2 [EHRY:
L.&®&IZ 200xg, 5 HEEDL. EFIC 2% RILTYUMAERIK(PBS) 2% E
MA. I CTIHEBEL-LOEZMRELTHEAT S, FRL-RRIX4CTH
7 BIFRFRIEETH B

REROZELL - RERE. HOoALOTUOHEMORMBEEZRNT., %
EEAELTHE FLMBRREERLEZBEIE. B—OybORmETRL
BEMERT CEEHEBLTHLERT S,

5) EAICKRLTIFERKEIL PBS TR kAL, EEZ McFarland No.3.0 &7

BESIEAEL, MIRKET S,

fai el

(2) Mm;EDIEEIE
HUS £3& M ;& 56°C 30 4 TIE@YEL. 10,000 xg T1 HEEEERDLLI-E
DLEFEFERT S,

(3) HufA il I RE %
a) HEBRE X
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ATA-CAA-AAT-ATG-GCG-TGG-ATT-GG
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TGC-CAC-TGA-TGG-GAT-TAG
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CGT-GAT-GAT-GTT-GAG-TTG
AGA-TTG-GTT-GGC-ATT-ACT-G
GCG-CTG-TCG-AGT-TCT-ATC-GAG-C
CAA-CGG-TGA-CTT-TAT-CGC—CAT-TCC
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o a & w
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1. Aim and field of application

Verocytotoxins (VT), synonymous Shiga toxins, are a toxin family characterized by an
elevated degree of diversity. The VT family is divided into two branches, VT1 and
VT2, based on their antigenic differences. The terms “VT1" and "VT2" were also
used to describe the prototypic toxins first described in each branch. Many toxin
variants have been described in either branch and it has been recommended that VT
family members be classified based on phenotypic differences, biologic activity and
hybridization properties (O'Brien et al. 1994).

Classification of VT variants does not represent only a taxonomic exercise: some of the
variants are clinically relevant in that they are produced by strains isolated from cases
of haemolytic uremic syndrome (HUS), while some others are primarily associated
with milder course of disease or are probably not produced by E. coli strains causing
human disease (Friedrich et al. 2002; Bielaszewska et al. 2006; Persson et al. 2005).
Different systems of nomenclature have been proposed and used for VT variants and
their coding genes (vix) (O'Brien et al. 1994). A consensus on a comprehensive
proposal of nomenclature has been reached during the 7" International Symposium
on VTEC held in 2009. This proposal is going to be published and introduces three
levels of designations:

1. Types

The two major branches VT1 and VT2 that share structure and function but that are
not cross neutralized with heterologous antibodies. The terms VT1 and VT2 should
only be used when the subtype is unknown.

2. Subtypes

The antigenically related members of the two main types, which are suffixed with
small Arabic letters (e.g. VT1a).

3. Variants

Variants include the subtype specific prototypic toxins or related toxins within a
subtype (that differ by one or more AAs from the prototype). The variants are
designated by toxin subtype, O group of the host E. coli strain, followed by the strain
name or number from which that toxin was described. (e.g. VI1a-O157-EDL933 or
VT2c-0157-E32511). Nucleotide variants within a given VT subtype are italicised e.g.
vitx2c-O157-E32511 is a nucleotide variant that encodes VT2c-O157-E32511.
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The present method concerns the identification of the three vixI subtypes and the
seven vix2 subtypes of VT encoding (vix) genes of E. coli by conventional PCR
amplification. It is intended for application on isolated VTEC strains.

The vix gene subtypes that represent the target of this method are:

For vix1:

vtx1la, vtxlc, vixld

For vix2:

vix2a, vtx2b, vix2c, vix2d, vix2e, vix2f and vix2g.

2. Procedure
2.1 Principle of the method
The method is based on PCR amplification of specific DNA regions from a template
DNA, with oligonucleotides triggering the start of the PCR reaction.
The procedure includes a first phase of identification of the vix gene types (vix!
and/or vtx2) possessed by the strain under examination. The primers for this
preliminary typing step are included in the table in Appendix 1. The second phase
concerns the detection of the vix gene subtypes and is performed by specific PCR
reactions, using primers designed on the basis of analyses of existing vix sequences
(reported in Appendix 1).
The method is composed of the following steps:

* Template preparation

» Setting up the PCR reaction

* Determination of the PCR results by agarose gel electrophoresis.

2.2 Template preparation

Isolated strains are streaked onto solid media (e.g. TSA) and incubated over night.

A single bacterial colony is inoculated in TSB and incubated over night.

25 pl of the overnight culture are added to 975 pl Milli Q water in Eppendorf tube and
boiled for 15 minutes. Centrifuge at 18.000 g 5 minutes. Upon transfer to a clean tube,

the supernatant is used directly for PCR and stored at -18°C for further analyses.

Statens Serum Institut, Artillerivej 5, DK-2300 Copenhagen S, Denmark.
Phone +45 3268 3334 Fax +45 3268 8238 e-mail fsc@ssi.dk



WHO Collaborating Centre for Reference and Research on
Escherichia and Klebsiella

5.3 Setting up the PCR reaction

PCR assays are set up in a total volume of 20 pl for standard PCR and 25 pl for triplex
PCR as described in Appendix 1 (stock solution of primers is 5 uM) and 5 pl
supernatant of boiled lysate (stock template prepared as described above) and Milli Q

water up to 20 or 25 pl.

Standard PCR in total volume of 20 pl:

2.5 11 H,0O §

10 pl Mastermix (HotStart, Qiagen),

1.25 pl of each of two primers (STOCK solution of primers is 5 pM) §

5 pl supernatant of boiled lysate (STOCK)

§ If three primers are used (vix2a or vix2d if primer vtx2d-055-R is excluded), H,O volume
is reduced to 1.25 pl; If four primers are used (all vtx2d or detection of all vix2 variants),
H,0O is NOT added!

Triplex-PCR for subtyping of vix7

PCR in total volume of 25 pl:

12 pl Mastermix (HotStart, Qiagen),

1 pl of each of the four primers for vixIc and vix1d (STOCK solution of primers is 5 pM)
2 pl of each of two primers for vixIa (STOCK solution of primers is 5 pM)

5 pl supernatant of boiled lysate (STOCK)

The thermo cycler conditions are:

vix1 and vix2 detection with primers vtx1-det-F1/ vix1-det-R1; F4/R1/F4-f/R1-e/f:
95°C for 15 min (HotStart Taq activation)

35 cycles of 94°C for 50 sec, 56° for 40 sec and 72°C for 60 sec, ending with 72°C for

3 min

vix1 and vix2 subtyping — see appendix 1:
95°C for 15 min (HotStart Taq activation)
35 cycles of 94°C for 50 sec, 62°C for 40 sec and 72°C for 60 sec, ending with 72°C for

3 min. PCR amplicons can be stored at 4°C until loading on agarose gel.
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In each PCR assay, a positive and a negative control must be included. The positive
controls are DNA templates obtained from E. coli strains harbouring the different vix
subtypes that are the object of the present method (vixla, vixlc, vix1ld, vix2a, vix2b,
vix2c, vix2d, vix2e, vix2f and vix2g), and the negative control is constituted by a

sample without template added.

2.4 Agarose gel electrophoresis

Prepare agarose gel in 1X Tris/Borate/EDTA (TBE) or Tris/Acetate/EDTA (TAE). Each
well of the gel is loaded with 10 pl of each reaction added with loading dye at 1X final
concentration. Run the samples in 1X running buffer (TBE or TAE) in constant voltage
(100 V). Use a molecular weight marker suitable for assignment of the correct
molecular weights to the amplicons produced (refer to Appendix 1). Consider that a
correct band assignment is a crucial point in the assessment of the presence of the
target genes. Make sure that the bands produced by the reference strains match
exactly the expected molecular weight.

Agarose gels should be added of ethidium bromide to allow the visualisation of DNA.
This reagent is a DNA intercalating agent commonly used as a nucleic acid stain in
molecular biology laboratories. When exposed to ultraviolet light, it will fluoresce with
a red-orange colour. Ethidium bromide should be added to a final concentration of 0.5
pug/ml before pouring the agarose gel in the electrophoresis gel cast. Alternatively the
agarose gel can be stained after electrophoresis in a 0.5 pg/ml ethidium bromide

aqueous solution.

2.7 Safety and protection devices

Some VTEC strains can infect human beings at a very low infectious dose and can
cause severe disease. Laboratory acquired infections have been reported. Therefore,
working with VTEC requires good laboratory practices and the use of protection
devices. Ethidium bromide is a mutagen and toxic agent; therefore it should be used
in compliance with the safety sheet provided and with protection devices (lab-coats
and latex gloves). The U.V. light may cause damage to eyes so it is mandatory the use

of Plexiglas shields and protective glasses.
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2.8 Reference strains

VTEC strains harbouring the different vix subtypes object of the present method are
listed in Appendix 2 and should be used as positive control. A complete set of strains
harbouring the genes encoding all vix subtypes (for a total of ten isolates) are
provided in the framework of the collaborative inter-laboratory study. Nonetheless, for
the application of the present method, only the strains harbouring the vix subtypes
object of the method shall be used as positive controls.

The control templates can be prepared in advance as described for the test strains and

stored at -20°C for eight months.
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Appendix 1.
List of primers to be used for vix genes detection and subtyping
Primer Sequence (5" - 3) Position Amphcon
size (bp)
Stx/vix1 §
Detection
vtx1l-det-F1 | GTACGGGGATGCAGATAAATCGC 440-462 209
vtx1l-det-R1 | AGCAGTCATTACATAAGAACGYCCACT 622-648
Subtyping
vtxla-F1 CCTTTCCAGGTACAACAGCGGTT 362-384 478 All 6 primers can be
vtxla-R2 GGAAACTCATCAGATGCCATTCTGG 815-839 used in a triplex PCR
vtxlc-F1 CCTTTCCTGGTACAACTGCGGTT 362-384 950 for subtyping of vix1*.
vtxlc-R1 CAAGTGTTGTACGAAATCCCCTCTGA 588-613
vtx1d-F1 CAGTTAATGCGATTGCTAAGGAGTTTACC | 50-78 203
vtx1d-R1 CTCTTCCTCTGGTTCTAACCCCATGATA 225-252
Vix2
Detection
F4 GGCACTGTCTGAAACTGCTCCTGT 606-629 For detection all 4
R1 ATTAAACTGCACTTCAGCAAATCC 1209-1232 627 primers can be used in
F4-f CGCTGTCTGAGGCATCTCCGCT 606-629 one reaction.
Rl-e/f TAAACTTCACCTGGGCAAAGCC 1209-1230 625
Subtyping
vtx2a-F2 GCGATACTGRGBACTGTGGCC 754-774
vtx2a-R3 CCGKCAACCTTCACTGTAAATGTG 1079-1102 349
vtx2a-R2 GGCCACCTTCACTGTGAATGTG 1079-1100 347
vtx2b-F1 AAATATGAAGAAGATATTTGTAGCGGC 968-994 051
vtx2b-R1 CAGCAAATCCTGAACCTGACG 1198-1218
vtx2c-F1 GAAAGTCACAGTTTTTATATACAACGGGTA | 926-955 177
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vix2c-R2 CCGGCCACYTTTACTGTGAATGTA 1079-1102
Some vitx2d strains are
vix2d-F1 positive for the small
vix2d-R1 AAARTCACAGTCTTTATATACAACGGGTG 927-955 fragment and some for
vix2d-R2 TTYCCGGCCACTTTTACTGTG 1085-1105 179 the larger fragment. The
‘e GCCTGATGCACAGGTACTGGAC 1184-1206 280 control strain C165-02
should be positive for
both bands — see Figure 3
vix2e-F1 CGGAGTATCGGGGAGAGGC 695-713 411
vix2e-R2 CTTCCTGACACCTTCACAGTAAAGGT 1080-1105
vix2f-F1 TGGGCGTCATTCACTGGTTG 451-475 424
vix2{-R1 TAATGGCCGCCCTGTCTCC 856-874
vix2g-F1 CACCGGGTAGTTATATTTCTGTGGATATC 203-231 573
vtx2g-R1 GATGGCAATTCAGAATAACCGCT 771-793

Wobble bases are shown in bold.
§ These primers will also detect Shiga toxin genes from Shigella dysenteriae type 1 and Shigella sonnei.
* Triplex PCR for vix1 subtyping: 1 pl of each of the four primers for vixIc and vix1d (stock solution of primers is 5 pM)
2 pl of each of two primers for vixla (stock solution of primers is 5 pM). See Figure 1 for gel picture of fragment sizes.
** One additional primer has been designed to specifically detect the vix2d-055-5905 variant:

| vix2d-055-R | TCAACCGAGCACTTTGCAGTAG [ 1140-1161 | 235 | Not part if this EQA \
All three reverse primers in the same reaction will result in amplicons of 179bp with 9 vix2d variants, 235bp with variant
vix2d-055-5905, 280bp with 5 vix2d variants, and finally two amplicons of 179bp and 280bp with variant
vix2d-073-C165-02.

NOTE on the design of primers: VT2a, VT2c and VT2d are very closely related and the design of primers has been
quite difficult! We have identified thirty vix2a, twenty-four vix2c and twenty-six vix2d nucleotide variants. The primers
that we have designed should be specific for each of their respective variants. However, as we have not tested all these
many variants, our design is based on the fact that the primers match all the desired sequences. Furthermore, we have
noted that cross-reactions occur and are seen as ghost bands — especially between vix2c and vix2d positive strains. This
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is illustrated in Figure 3. Thus, only very clearly positive bands should be interpreted as indicative of presence of that

specific subtype.

Note on the choice of Taq polymerase: During our test phase, we have noted that the (conventional) PCR's are Taq
dependent and therefore, the protocol should be followed exactly as described using the Qiagen HotStart.
HotStarTaq Master Mix Kit comes in three different "sizes" 250U, 1000U and 2500U. Cat.No.s 203443, 203445 and
203446.

It's a pre-made mastermix. You just add template, primers and water.

We have no commercial interest in Qiagen and you are of course welcome to test other Taq polymerases — but we

recommend that you do this after you have validated the control strains using the Qiagen HotStart Master Mix Kit.
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Figure 1. Gel picture illustrating five strains each of vix7a, vixIc and vix1d positive strains.
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Figure 2. Gel picture illustrating vix2a, vix2b, vix2c, vix2d, vix2e, vix2fand vtx2g positive strains.
D3435 (strain C165-02) can be positive with both reverse primers resulting in two bands of 179bp and/or 280bp respectively.
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Figure 3. Gel picture illustrating vixZa, vix2c and vix2d positive strains.
D3435 (strain C165-02) is positive with both vtx2d-R1 and vtx2d-R2 resulting in two bands of 179bp and 280bp,
respectively (last lane).

Because of the high degree of similarity between vix2c and vitx2d some vix2d positive strains (D3435) also give a
weak vix2c ghost band. In order to distinguish between a ghost band and a true vix2c band compare with D2587

(strain 031), which is clearly positive for vix2c (and vtx2b).
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Appendix 2

List of reference strains harbouring the vix gene subtypes

Control
SSI GenBank
for Toxin variant Results obtained using
collection | Strain accession
toxin designation the present method

D number No.

subtype
D2653 EDL933 | VTla VT1a-O157-EDL933 M19473 vixla + vix2a
D3602 DG131/3 | VT1c VT1c-O174-DG131-3 7236901 vixlc + vix2b
D3522 MHI813 | VT1d Stx1d-O8-MHI813 AY170851 vix1d
D2435 94C VT2a VT2a-048-94C 237725 vixla + vix2a
D3428 EH250 VT2b VT2b-O118-EH250 AF043627 vix2b
D2587 031 VT2c VT2c-O174-031 L11079 vix2b + vix2c
D3435 C165-02 | VT2d VT2d-0O73-C165-02 DQ059012 vix2d
D3648 S1191 VT2e VT2e-0139-51191 M21534 vix2e
D3546 T4/97 VT2t VT2{-0128-T4-97 AJ010730 vix2f
D3509 7V VT2g 2g-02-7v AY286000 vix2g

* May result in both fragments at 179 bp and 280 bp
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SEENS

VixHJ 44 jﬁﬁﬁﬁﬁ Designations of stx/vtx genes, their products (Stx/VT) 2, and their previous designations. Table adapted from (31) and (32).

Toxin Toxin gene Toxin variant designation Prototype Serotype of GenBank Previous designa- | Previous designation or synonym
subtype ° | variant designation Organisms (reference) | prototype or- accession No. | tion or synonym for toxin
Stx or vtx ganism for toxin gene
1a" StX1a.. dysenteriae-60R Stx1a-S. dysenteriae-60R 60R (16) S. dysenteriae X07903 stx, Stx1
StX1a.. dysenteriae-3818T Stxla-S. dysenteriae-3818T 3818T (35) S. dysenteriae M19437
StX1a.5. sonnei-CB7888 Stx1a-S. sonnei-CB7888 CB7888 3) S. sonnei AJ132761
StX1a-0157-EDL933/VIX1D-O157-EDLI33 | Stx1b-0157-EDL933/VT1b-0157-EDL933 | EDL933 (23) 0O157:H7 M19473 slt-1 SLT-I
H-19B (15) 026:H11 M16625 VT1
H30 (15) 026:H11 M23980 VT1
StX1a.0111-pH /VIX1b-O111-PH Stx1b-0111-PH /VT1b-O111-PH PH (26) O111:H- L04539 SItl/PH
StX1a -048-04c/VtX1b-048-94C Stx1b-048-94C/\VVT1b-048-94C 94C (24) 048:H21 736899 SItl/048
StX1a-0111-cp168/VIX1D-0111-CB168 | Stx1b-0111-CB168/VT1b-0111-CB168 CB168 (24) O111:H- 736900 Siti/CB168
1c StX1c.0174-D6131/3 Stx1c-0174-DG131/3/ DG131/3  (24,40) 0174:H8 736901 stxlc
vtx1c-0174-DG131/3 VT1c-0174-DG131/3
1d StX1g-onT-MHIs13/VIX1d-ONT-MHI813 | Stx1d-ONT-MHI813/VT1d-ONT-MHI813 | MHI813 (@) ONT:H19 AY170851 |stxid
2a StXoq-0157-EDL033/VIX2a-O157-EDL933 | Stx2a-0157-EDL933/VT2a-0157-EDL933 | EDL933  (23) 0157:H7 X07865 stx2ivtx2  slt-11 SLT-1I
StXoa-048-04c/VtX2a-048-94C Stx2a-048-94C/VT2a-048-94C 94C (25) 048:H21 Z37725 SLT-11/048
2b StXap-0174/2-031/VIX2b-0174/a-031 Stx2b-0174/a-031/VT2b-0174/a-031 031 27) 0174:H21 X65949 StXovoxa92 SLT-11/0X3 / VT2d-0X3a °
StXap-o111-pH /VtX2b-0111-PH Stx2b-0111-PH /VT2b-0111-PH PH (25) O111:H- L11078 StXovo111 SLT-11/0111 / VT2d-0111¢
StXap-0118 EH250/VEX2D-O118-EH250 | Stx2b-0118-EH250/VT2b-0118-EH250 ¢ | EH250 (30) 0118:H12 AF043627 Stx2d/VT2d-Ount
2c StXac.0157-E32511/VEX2C-0O157-E32511 | Stx2¢-0157-E32511/VT2¢-0157-E32511 E32511 (34) 0157:H- M59432 stx2c/vtx2c Stx2v/VT2v




Toxin Toxin gene Toxin variant designation Prototype Serotype of GenBank Previous designa- | Previous designation or synonym
subtype ° | variant designation Organisms (reference) | prototype or- accession No. | tion or synonym for toxin
Stx or vtx ganism for toxin gene
slt-llc SLTllc
StXoc-0157-FLY16/VIX2C-O157-FLY 16 Stx2c-0157-FLY16/VT2c-0O157-FLY16 FLY16 (1) 0157:H- AB015057 stx2
StXoc.0157-c304-08/ VIX2C-0157-C394- | Stx2¢-0157-C394-03/ VT2¢-0157-C394-03 | C394-03  (29) 0157:H- DQ235774
03 Stx2c-0157-TK-51/VT2¢-0157-TK-51 TK-51 (29) O157:H7 SNS® VT2v(pKTN1050)
StXoc.0157-Tk-51/VEX2€-0157-TK-51 =Stx2vhd ?°
Stx2¢-0174/b-031/VT2¢-0174/b-031 031 (28) 0174:H21 L11079 StXovoxass SLT-11/0X3/2 / VT2d-0X3/2 °
StXoc-01741-031/VtX2c-0174/b-031 Stx2¢-022-KY-019/VT2¢-022-KY-019 KY-019  (19) 022:H- SNS? VT2v(pKTN1054)
StXoc.022-k v-010/VEX2¢-022-KY-019 = Stx2vhc ?°
2d ¢ Stxoq /vix2d Stx2d/VT2d B2F1 (20) 091:H21 SLT-llvh
StXog-001/a-82r1/VIX2d-091/a-B2F1 Stx2d-091/a-B2F1/VT2d-091/a-B2F1 B2F1 (10) 091:H21 AF479828 | stx2vha/vtx2vha Stx2vha/VT2vha
stXogr/vtx2d1 Stx2d1/vVT2d1
stx2ha Stx2vh-a/VT2vh-a
VT2v-a
SLT-llvha
StXog-001/a-B2F1 /VX2d-091/b-B2F1 Stx2d-091/b-B2F1/VT2d-091/b-B2F1 B2F1 (10) 091:H21 AF479829 | stx2vhb/vtx2vhb Stx2vhb/VT2vhb
Stx2vh-b/VT2vh-b
StXogo/vitx2d2 Stx2d1/VT2d1
stx2hb VT2v-b
SLT-llvhb
StXag-0157-7279 IVtX2d-0157-7279 Stx2d-0157-7279/VT2d-0157-7279 7279 (21) 0157:H7 X61283 stx2vhc (vtx2d3) Stx2vhc
StXog-073-c165-09/ VIX2d-073-C165-03 | Stx2d-073-C165-03/ VT2d-073-C165-03 | C165-03  (29) O73:H18 DQ059012
StXog-08- case-018/ Vix2d-O8- C466-01B | Stx2d-08-C466-01B/ VT2d-08-C466-01B | C466-01B (29) 08:H19 DQ235775




Toxin Toxin gene Toxin variant designation Prototype Serotype of GenBank Previous designa- | Previous designation or synonym
subtype ° | variant designation Organisms (reference) | prototype or- accession No. | tion or synonym for toxin
Stx or vtx ganism for toxin gene
2e StXoe-0139-412/VIX2e-0139-412 Stx2e-0139-412/VT2e-0139-412 412 9) 0139:K12:H1 M36727 slt-1lv SLT-llv
StX2e-0130-s1101/ VIX2€-0139-S1191 Stx2e-0139-S1191/ VT2e-0139-S1191 S1191 (38) 0139:H1 M21534 slt-1lva SLT-llva ®
slt-1le SLTlle/VTe
VT2vp
VT2vpl
StXpe.ONT-26725.97/VIX26-ONT-26725- | Stx2e-ONT-26725-97/VT2e-ONT-26725-97 | 26725-97  (39) ONT:H- AJ567998
97 Stx2e-0101-E-D43/ VT2e-0101-E-D43 E-D43 (6) 0101:H14 X81417
StXoe-0101-E-D43/ VIX2e-0O101-E-D43
2f T StXor.0128-H.1 ¢/ VIX2f-0128-H.1.8 Stx2f-0128-H.1.8/VT2f-0128-H.1.8 H.1.8 @) 0128:H2 M29153 Stxpe/VIX26V Stx2ev/VT2ev
Stx2vp2/VT2vp2
VTev
slt-1lvhc SLTllvhc
slt-11d SLT-lld/vT2d ¢
SLTllva
StXoro128-Tar07/ VIX2f-0128-T4/97 Stx2f-0128- T4/97/VT2f-0128- T4/97 T4/97 (33) 0128:H2 AJ010730
29 StXog-00-7v/ ViX29-02-7v Stx2g-02-7v/ VT2g-02-7v v a7 02:H25 AY286000
2h StXon-out-s-¢/ Vtx2h-Out-S-8 Stx2h-Out-S-8/ VT2h-Out-S-8 S-8 (1) Out:H25 AB048227

Data compiled from references (2,4,5,7,10,12-14,18,19,36,37,40)
Toxin types are defined according to antigenic variability, differences in toxicity for tissue culture cells and/or animals, their capacity to be activated by mouse elastase and dif-

ferences in DNA or amino acid sequences.

Stx2-0118/VT2-0118 - formerly known as VT2d-Ount (30) - is expected to be non-activatable based on analysis of the nucleotide sequence (Denis Piérard and Angela Melton-

Celsa; unpublished); The original strain has been retyped as 0118:H12 (Lothar Beutin and Flemming Scheutz, unpublished)




There are several toxins suffixed by “d” in the literature: The Stx2d/VT2d toxins of 091:H21 (20), the VT2d (= StXs-ogroup/ strain designation and/or year) Variants by Paton et al.(25-27,30)
and the SLT-11d/VT2d (= Stx2f/VT2f) toxin produced by strain H.1.8 (serotype 0128:H2) as proposed by Gyles (8). We support the use of the “d” designation for activatable
Stx2/VT2 toxins as proposed by Melton-Celsa et al. (20).

This designation has also been referred to for the Stx2f/\VT2f toxin produced by strain H.1.8 (serotype 0128:H2).

The nucleotide sequence of the former stxe,/vtx2ev of strain H.1.8 (serotype O128:H2) is nearly identical to the recently published stx,/vtx2f found in strain T4/97 (serotype
0128:H2) from feral pigeons (33). As its nucleotide sequence is distinctly different from those of the other Stx2/VT2 toxins and variants as well as Stx1/VT1, we support the
proposal of renaming stxye,/Vix2ev as stxyfvtx2f.

NS: Sequence not submitted to GenBank. Sequence used by Nakao (22) as Stx2vhc( Lin) & Stx2vhd.
Stxla/stxla nomenclature is reserved for Shiga toxin from Shigella spp.



10.

Reference List

Asakura, H., S. 1. Makino, H. Kobori, M. Watarai, T. Shirahata, T. Ikeda, and K. Takeshi. 2001. Phylogenetic diversity and similarity of active sites of Shiga toxin
(Stx) in Shiga toxin-producing Escherichia coli (STEC) isolates from humans and animals. Epidemiol Infect 127:27-36.

Bastian, S. N., I. Carle, and F. Grimont. 1998. Comparison of 14 PCR systems for the detection and subtyping of stx genes in Shiga-toxin-producing Escherichia coli.
Res.Microbiol. 149:457-472.

Beutin, L., E. Strauch, and I. Fischer. 1999. Isolation of Shigella sonnei lysogenic for a bacteriophage encoding gene for production of Shiga toxin. Lancet 353:1498.

Burk, C., R. Dietrich, G. Acar, M. Moravek, M. Bllte, and E. Mé&rtlbauer. 2003. Identification and characterization of a new variant of Shiga toxin 1 in Escherichia coli
ONT:H19 of bovine origin. J.Clin.Microbiol. 41:2106-2112.

Calderwood, S. B., D. W. K. Acheson, T. J. Barrett, J. B. Kaper, B. S. Kaplan, H. Karch, A. D. O'Brien, T. G. Obrig, Y. Takeda, P. I. Tarr, and I. K. Wachsmuth.
1996. Proposed new nomenclature for SLT (VT) family. ASM News 62:118-119.

Franke, S., D. Harmsen, A. Caprioli, D. Piérard, L. H. Wieler, and H. Karch. 1995. Clonal relatedness of Shiga-like toxin-producing Escherichia coli 0101 strains of
human and porcine origin. J.Clin.Microbiol. 33:3174-3178.

Gannon, V. P., C. Teerling, S. A. Masri, and C. L. Gyles. 1990. Molecular cloning and nucleotide sequence of another variant of the Escherichia coli Shiga-like toxin Il
family. J.Gen.Microbiol. 136:1125-1135.

Gyles, C. L. 1994. Escherichia coli Verotoxins and Other Cytotoxins, p. 365-398. In C. L. Gyles (ed.), Escherichia coli in Domestic Animals and Humans. CAB Interna-
tional, Wallingford.

Gyles, C. L., S. A. De Grandis, C. MacKenzie, and J. L. Brunton. 1988. Cloning and nucleotide sequence analysis of the genes determining verocytotoxin production in a
porcine edema disease isolate of Escherichia coli. Microb.Pathogen. 5:419-426.

Ito, H., A. Terai, H. Kurazono, Y. Takeda, and M. Nishibuchi. 1990. Cloning and nucleotide sequencing of Vero toxin 2 variant genes from Escherichia coli 091:H21
isolated from a patient with hemolytic uremic syndrome. Microb.Pathogen. 8:47-60.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

lwasa, M., S. Makino, H. Asakura, H. Kobori, and Y. Morimoto. 1999. Detection of Escherichia coli 0157:H7 from Musca domestica (Diptera: Muscidae) at a cattle
farm in Japan. J Med Entomol. 36:108-112.

Johnson, W. M., S. D. Tyler, G. Wang, and H. Lior. 1991. Amplification by the polymerase chain reaction of a specific target sequence in the gene coding for Escherichia
coli verotoxin (VTe variant). FEMS Microbiol.Lett. 68:227-230.

Karmali, M. A, C. A. Lingwood, M. Petric, J. Brunton, and C. Gyles. 1996. Maintaining the existing phenotype nomenclatures for E. coli cytotoxins. ASM News
62:167-169.

Kokai-Kun, J. F., A. R. Melton-Celsa, and A. D. O'Brien. 2001. Elastase in intestinal mucus enhances the cytotoxicity of Shiga toxin type 2d. J Biol Chem 275:3713-
3721.

Konowalchuk, J., J. I. Speirs, and S. Stavric. 1977. Vero response to a cytotoxin of Escherichia coli. Infect.Immun. 18:775-779.

Kozlov, Y., A. A. Kabishev, E. V. Lukyanov, and A. A. Bayev. 1988. The primary structure of the operons coding for Shigella dysenteriae toxin and temperature phage
H30 shiga-like toxin. Gene 67:213-221.

Leung, P. H. M., J. S. Peiris, W. W. Ng, R. M. Robins-Browne, K. A. Bettelheim, and W. C. Yam. 2003. A newly discovered verotoxin variant, VT2g, produced by bo-
vine verocytotoxigenic Escherichia coli. Appl.Environ.Microbiol 69:7549-7553.

Lin, Z., H. Kurazono, S. Yamasaki, and Y. Takeda. 1993. Detection of Various Variant Verotoxin Genes in Escherichia coli by Polymerase Chain Reaction. Micro-
biol.Immunol. 37:543-548.

Lin, Z., S. Yamasaki, H. Kurazono, M. Ohmura, T. Karasawa, T. Inoue, S. Sakamoto, T. Suganami, T. Takeoka, Y. Taniguchi, and Y. Takeda. 1993. Cloning and
Sequencing of 2 New Verotoxin-2 Variant Genes of Escherichia coli Isolated from Cases of Human and Bovine Diarrhea. Microbiol.Immunol. 37:451-459.

Melton-Celsa, A. R. and A. D. O'Brien. 1998. Structure, biology, and relative toxicity of Shiga toxin family members for cells and animals, p. 121-128. In J. B. Kaper and
A. D. OBrien (eds.), Escherichia coli 0157:H7 and Other Shiga Toxin-Producing E. coli Strains.

Meyer, T., H. Karch, J. Hacker, H. Bocklage, and J. Heesemann. 1992. Cloning and sequencing of a Shiga-like toxin ll-related gene from Escherichia coli 0157:H7
strain 7279. Zentralbl.Bakteriol. 276:176-188.



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Nakao, H., K. Kimura, H. Murakami, T. Maruyama, and T. Takeda. 2002. Subtyping of Shiga toxin 2 variants in human-derived Shiga toxin-producing Escherichia coli
strains isolated in Japan. FEMS Immunol.Med Microbiol 34:289-297.

O'Brien, A. D., J. W. Newland, S. F. Miller, R. K. Holmes, H. W. Smith, and S. B. Formal. 1984. Shiga-Like Toxin-Converting Phages from Escherichia coli Strains
That Cause Hemorrhagic Colitis or Infantile Diarrhea. Science 226:694-696.

Paton, A. W., L. Beutin, and J. C. Paton. 1995. Heterogeneity of the amino-acid sequences of Escherichia coli shiga-like toxin type-1 operons. Gene 153:71-74.

Paton, A. W., A. J. Bourne, P. A. Manning, and J. C. Paton. 1995. Comparative toxicity and virulence of Escherichia coli clones expressing variant and chimeric shiga-
like toxin type Il operons. Infect.Immun. 63:2450-2458.

Paton, A. W., J. C. Paton, P. N. Goldwater, M. W. Heuzenroeder, and P. A. Manning. 1993. Nucleotide Sequence of a Variant Shiga-Like Toxin Type-1 Operon of Es-
cherichia coli O111:H-. Gene 129:87-92.

Paton, A. W., J. C. Paton, M. W. Heuzenroeder, P. N. Goldwater, and P. A. Manning. 1992. Cloning and nucleotide sequence of a variant Shiga-like toxin 1l gene from
Escherichia coli OX3:H21 isolated from a case of sudden infant death syndrome. Microb.Pathogen. 13:225-236.

Paton, A. W., J. C. Paton, and P. A. Manning. 1993. Polymerase Chain Reaction Amplification, Cloning and Sequencing of Variant Escherichia coli Shiga-Like Toxin
Type-1l Operons. Microb.Pathogen. 15:77-82.

Persson, S., K. E. P. Olsen, S. Ethelberg, and F. Scheutz. 2006. Novel typing method for Escherichia coli Verocytotoxin 2 variants and correlations to clinical manifesta-
tions. In prep .

Piérard, D., G. Muyldermans, L. Moriau, D. Stevens, and S. Lauwers. 1998. Identification of new verocytotoxin type 2 variant B-Subunit genes in human and animal
Escherichia coli isolates. J.Clin.Microbiol. 36:3317-3322.

Scheutz, F., L. Beutin, D. Piérard, and H. R. Smith. 2001. Nomenclature of VVerocytotoxins, p. 447-452. In G. Duffy, P. Garvey, and D. A. McDowell (eds.), Verocyto-
toxigenic E. coli. Food & Nutrition Press, Inc., Trumbull, Conneticut, USA.

Scheutz, F. and N. A. Strockbine. 2005. Escherichia, p. 607-624. In G. M. Garrity, D. J. Brenner, N. R. Krieg, and J. T. Staley (eds.), Bergey's Manual of Systematic Bacte-
riology. Springer.



33.

34.

35.

36.

37.

38.

39.

40.

Schmidt, H., J. Scheef, S. Morabito, A. Caprioli, L. H. Wieler, and H. Karch. 2000. A new Shiga toxin 2 variant (Stx2f) from Escherichia coli isolated from pigeons.
Appl Environ Microbiol 66:1205-1208.

Schmitt, C. K., M. L. Mckee, and A. D. O'Brien. 1991. Two copies of shiga-like toxin Il-related genes common in enterohemorrhagic Escherichia coli strains are respon-
sible for the antigenic heterogeneity of the O157:H" strain E32511. Infect.Immun. 59:1065-1073.

Strockbine, N. A, M. P. Jackson, L. M. Sung, R. K. Holmes, and A. D. O'Brien. 1988. Cloning and sequencing of the genes of Shiga toxin from Shigella dysenteriae
type 1. J.Bacteriol. 170:1116-1122.

Takeda, Y., H. Kurazono, and S. Yamasaki. 1993. Vero Toxins (Shiga-Like Toxins) Produced by Enterohemorrhagic Escherichia coli (Verocytotoxin-Producing E. coli).
Microbiol.Immunol. 37:591-599.

Tyler, S. D., W. M. Johnson, H. Lior, G. Wang, and K. R. Rozee. 1991. Identification of verotoxin type 2 variant B subunit genes in Escherichia coli by the polymerase
chain reaction and restriction fragment length polymorphism analysis. J.Clin.Microbiol. 29:1339-1343.

Weinstein, D. L., M. P. Jackson, J. E. Samuel, R. K. Holmes, and A. D. O'Brien. 1988. Cloning and sequencing of a Shiga-like toxin type Il variant from Escherichia coli
strain responsible for edema disease of swine. J.Bacteriol. 170:4223-30.

Zhang, W., M. Bielaszewska, A. W. Friedrich, T. Kuczius, and H. Karch. 2005. Transcriptional analysis of genes encoding Shiga toxin 2 and its variants in Escherichia
coli. Appl.Environ.Microbiol 71:558-561.

Zhang, W., M. Bielaszewskd, T. Kuczius, and H. Karch. 2002. Identification, characterization, and distribution of a Shiga toxin 1 gene variant (stx(1c)) in Escherichia coli
strains isolated from humans. J.Clin.Microbiol. 40:1441-1446.



	参考資料２: 参考資料２


