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Attaching and effacing Escherichia coli (AEEC) cause enteric infections in humans and animals. Attaching indicates
the intimate attachment of bacteria to the enterocyte, and effacing relates to the localized effacement of brush border
microvilli. Enteropathogenic (EPEC) and enterohemorrhagic Escherichia coli (EHEC) infections are characterized by
the formation of attaching and effacing (AE) lesion on the intestinal epithelial cells. Therefore, they are often grouped
together as AEEC. Development of multiplex PCR allowed us to type five of the most important genes implicated in
the formation of the AE lesion. A total of 60 AEEC strains isolated from diarrheal patients were investigated by
multiplex PCR for the presence of the insertion site of locus of enterocyte effacement (LEE) and LEE-related (eae, tir,
espA, espB, and espD) genes. Associating the results of LEE genes typing in the AEEC strains, three different
pathotypes are determined: eae,-tir,-espA,-espB,-espD, (O157:H7), eaes-tirg-espAg-espBs-espDg (026:H11), and
eae,-tir,-espA,-espB,-espD,, (055:H6). These results indicate that AEEC are a heterogenous groups of organisms.
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vasive E. coli, EIEC), &2~/ tl*d<T (enterotoxigenic E.

coli, ETEC), 45384 o*d+ (enterohemorrhagic E. coli,
EHEC), 4534 W+ (enteroaggregative E. coli, EAEC)2.
B ekl gtk EHECE AARSE &34 oidel 1
48 2 53F7" (hemolytic uremic syndrome; HUS)2| 523+
WA 2 B2 2H3% =4 (attaching and effacing, A/E) ¥ ¥
o2 &5 AT el FAsle] WHE dolE A ¢
o] M|& &4 (verotoxin, VT) 22 A]7} =4~ (shigatoxin, Stx)
£ A3 (37). BHECO] FA Pl 0157 o]@jol i o]
7HA Aol delA Q) L= EHEC #57F 5739]
e A7 B4 AeE A o] el o] Al7F
4 AN 55 Aol gtk gk A7) BAE AJAESE
Wl E SxIwhs Ailele AR Sxewhs AAkst
2 aga

Aol Aehs Alew EFskal ol

bahels

A

Ly
2

=
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<, AR o= A7} BAE Aibeki=vel whebd Wl
Aol x| Zpol7) St (21). olHH wWUd =X
G AL Mzl Falste] gake] mAgRE &
AAIZ|AL, acting ARt 2HT-9] ofefell FHAIA AE=Z
= W3 AES 5AAQ Fid 34 vEhe
2 (16,19), ©]ES "attaching and effacing E. coli (AEEC)"2}

F-E2r] EHECO| &dh= 4o d393} EPECY| €4
PSolA B 5 9T} (27.32).
ol¢} & AE Wl B4AQl {4 eae FHAR=
LEE (locus of enterocyte effacement)= 24 A= 35.5 kb2
Az ge] WA (pathogenicity island, PAI)ol| $]X]3}aL
1o, 94~97 kDa =17]¢] 2|9 TS intimins % §h
T} (26). LEEE intimin ¢]ol%= A|38 FH|A] (type III secre-
tion system, TTSS)2} 1Al 2]3] EH]| %= Tir (translocated
intimin receptor), Esp (EPEC-secreted protein) 5 H-g4del &
dE oAy F «] WS AEpaL o, AbgelA &
2]% EPEC 21 E2348/69 0127:H6° 4 selC (selenocystyl
tRNA locus) -0l AQiEo] 24 VA Lo] o=
EJ_E] AT} (11,15,35). ©]23F LEE: 41 open reading frame
S 7}AaL 5714 $=2.3F operon =, LEE 1, LEE 2, LEE 3,
LEE 4 % LEE 52 A% 1o (36), 74 o= 3714
golow e 4 vl (32). LEEY] 9% KE<l LEE 1~
& TTSSE A Fatar glom, vhild EspA (24~25 kDa)
EspB (37 kDa), EspD (39~40 kDa) (24,25) 18] 3L Tir w2
o] Balol] #oldh= F-4A) (esce} sep)S H-H-3HH (29), Esp
ﬂ—ﬁﬂx]g] 7(4/\1—7(4 o] lﬁl]j]oﬂ .\7]/‘7(4?_] Sele“— EHEC ﬁhzl_
EDL9330] E% o]t} (33). 3k LEEQ] %7+ 351 LEE
= adhesin intimin, Tir chaperone, TirE X8} tir-cesT-eae
operon—— 7}AH, 94 kDa ]9 @2 = intimine X % 3}
= eae IS} SFAELO R o]FE o] S| A
% Bl intimin 8|9 TirE X Hsh= tir AR sk
Sz Aol Aargk FakE 11]’\]7“:} (40). LEE®]
Q8% HHO| 1EE 4= AE o] ok ol SepL,
EspA, EspD, EspB, CesD2, EscF, EspF 18] 7]%50] g3}

Table 1. E. coli strains tested in

T
H
Hor

ZNg, 287

J

N

| 22 Orf195 A= 3= espA, espD, espB 59 A=
T4t} (34). LEEE EHEC 01579 2 HEF o] glom,
A LEE 71l type I 4] 427 & HEE o
Q= ATe E3E 0127:H6 (15), 0157:H7 (40), 026:H
(GenBank accession No. AJ277443)2} O15:H (43)°l th3} LEE
gelol R HE Avde] WA ve 5 o LEE 4
o} LEE 5 92zl A Wo|7} Bais]al 9lom, LEE 4 94
o] fA 7 Woli= EPECS EHECS] % 71X 2] & ol A
7F AL L QlTh

ool & Oﬂ?ﬂW“ LEE ¥ 312
2)%¥l AEEC 758 Ute= 343S *EL w131, Zbzhe]
oA <l multiplex PCRS AA5ke] stxl, stx29] & 2 stx2
o] FARES st} T3 selColl 2] LEE 4ol %
9} LEE & FH A2 eae, tir, espA, espB2} espD2] HA-
A} 5l WHolAlo] g FrsH 54 (HU¥)S vl HE
skoitt. mEbA B digare] Algsta gt e 54
S 7FsEHA Skl o) & wigo® Algoly FEoA el
B didre] A 984 AR AEEC Yl AlolE
e LS skl 7124 A8E vhdstaat 9k

o

Mz 2 dY

19961 bl Asolahe] HUS SAte#al 9237t
AEA 2% EHEC 2975%} Kyoto g SFolAlo} A
T-AIE] 9] Mitsuaki Nishibuchi W52 5E] oo QKo

fr38%F EHEC 2073, 28|31 93 Kyushu o|Ftat A
sha oA Eohke g+ T WA AgE A
o F o7 3kolo] 7153k EHEC 22759} EPEC 147
ko2 Ao o] 83kt (3). Stx (stxl, stx2) U ol
2 EDL933S A8-313IT} (Table 1).
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this study and their sources

No. of strains Sources (Reference)

Characteristics

2 PNUH

20 CSEAS

22 KUH

14 KUH
1 33)

EHEC, isolated from stools of HUS patients in PNUH
EHEC, provided by Dr. Nishibuchi

EHEC, provided by Dr. Yoshida

EPEC, provided by Dr. Yoshida

EDL933, positive control of Stx

Abbreviations. PNUH, Pusan National University Hospital; CSEAS, Center for Southeast Asian Studies Kyoto University; KUH,

Kyushu University Hospital; Stx, shigatoxin
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Table 2. PCR primers used in the study

Primer  Primer Sequences (5' — 3) Target Location Amplicon Reference
set name q gene within gene (bp) (GenBank accession no.)
A LP30 CAGTTAATGTCGTGGCGAAGG stx1 213~232

347 8 (IM19473)
LP31 CACCAGACAATGTAACCGCTG 559~538
LP43 ATCCTATTCCCGGGAGTTTACG stx2 295~316
587 8 (X07865)
LP44 GCGTCATCGTATACACAGGAGC 881~859
B Stx2c-a GCGGTTTTATTTGCATTAGT stx2c 1186~1205
124 42 (M59432)
Stx2c-b AGTACTCTTTTCCGGCCACT 1309~1290
SLT2vBl ~ ATGAAGAAGATGTTTATAGCG stx2e 1176~1196
264 23 (M36727)
SLT2vB2  TCAGTTAAACTTCACCTGGGC 1439~1419
C Stx2d-a GGTAAAATTGAGTTCTCTAAGTAT stx2d 1221~1244
175 42 (AF043627)
Stx2d-b CAGCAAATCCTGAACCTGACG 1395~1375
128-1 AGATTGGGCGTCATTCACTGGTTG  stx2f 519~543
428 41 (AJ010730)
128-2 TACTTTAATGGCCGCCCTGTCTCC 946~923

€3 (Denka Seiken Co., Ltd., Tokyo, Japan)S A3} Th.
0 e FHLS A 2 7FEe 3 (100C, 1ARF &
121TC, 15%)& ARE3le] EEfo|eduls FHWE-E o83}
o] AAFFAL, H FES Al 7575 WHE- -l ol A
2~33] SHAIZ ¥, H FU7 S AME3te] Alg 3
AP AT (30).

3. EXtFel AEECY| six fEIXC] HE 4 oF" (sub—
type) AAt

Multiplex PCREl| ©]-&3F stx S Faxtdd 29
Table 22| primers®} 2730l we} Osek (38)2] WHOR A
3t o™, 3714] primer setS ARE3] PCRS A 33}t
A seti= Stx HOlAIQ] sx1 ¥} s2 FAAE AFESISIAL B
set= Stx29] Wo|FHRER] stx2c} stx2e, LE] 3L C set=
Th2 Stx 2 Wo|-f2 Al stx2d9} sof7F FAlo EelE wE
T/43F3itE DNA 52 7Fdgo= Ao, f24)
%2 Thermal cycler PTC-100 (MJ Research Inc., Waltham,
MA, USA)ellA] 94TCellA] 533F WEEAIZL 5 94TC/13, 53°C
N3, 12C/NRE9] 3788 303] A8kl v ee = 53T A

3F WA FA T PCR F34HE-2 molecular weight marker
(100 bp ladder: TaKaRa Biomedicals, Otsu, Japan)9} &7l 2%
agarose geloll 7171953} ethidium bromide (EtBr)ZE 34}
g & 2 ol 9XE Rl

4. 2HXhef AEECS| LEE =xf =0l

812} AEECS) selC 4130 LEES] 41jol e

el8}7] $18ke] Table 39) K255, K260 % K261 primersS A}
43l McDaniel 5 (35)2] Wl W} multiplex PCRE-
AN A dFollA 919k o] ZHdste] DNAE
3}tk Thermal cycler (MJ Research Inc.)oll 4] 94 Coll A 5
2 RESAIZ T 92024, 50T, 72T/A%2] B 30
AAGE & 2CAA] 533 WA ZTE PCR S35 HES
molecular weight marker (100 bp plus ladder: Bioneer Co., Seoul,
Korea)9} M7 2% agarose geloll 4] 719953 &, EtBr= &
Aste] z1e]d slo A DNA THHE| $12]5 E1sglt) o]
u] LEE 2]l 91x]3F K2559 LEE®] downstream primerS]
K260S AFE-3l] 418 bpoll Al SE == 79 LEE7} selC
o 4de A& veRl, K2603 LEES] Aoz s
ORF 03949 $]X]% K261 primerell 2]3}e] 527 bpoll Al &
= 795 LEEZF AFEAl &2 243 selC F-4AE

M Aoz Esgin

ot Mo

5. etAtRef AEECS| LEE & |uXtel HE

3252 AEEC2] LEE ¥ F-721%121 eae, tir, espA, espB
2 espD FAAE B1E}e] pathotypes 1317|215k
Goffaux 5 (19)¥} China 5 (10)9] ol w2} Table 32
primersE AF2-3}9] multiplex PCRS 2 A|8}3it} 544} 5
32 Thermal cycler PTC-100 (MJ Research Inc.)ol| 4] espA
ZAAke] 739 94T A 5EZF HREAIZ] T 94°C/30%, 48T/
30%, 7273022 HAS 303 AA6HS1aL, espB, espD, eae
TP tir FAAE] A 94TColA 5EZE ourtEdE 5
94C/30%, 50°C/30%, 72°C/3022] #4-S 303 AAIEkSIT



72 Bz, 2Xg, dFR
Table 3. PCR primers for the detection of LEE-related genes in AEEC
gﬁjg;::d Strains (accession number) Sequences of the deduced primers® (5'-3") tem?gil;t?llri:%@) Arr(lg:)l)c on

Disrupted selC  E2348/69 (GenBank AF031372) K260: GAGCGAATATTCCGATATACTGGTT 50.0 418
K255: GGTTGAGTCGATTGATCTCTGG

Intact selC E2348/69 (GenBank AF031372) K260: GAGCGAATATTCCGATATACTGGTT 50.0 527
K261: CCTGCAAATAAACACGGCGCAT

eae type o E2348/69 (EMBL X60439) B73: TACTGAGATTAAGGCTGATAG 50.4 452
B138: GACCAGAAGAAGATCCG

eae type EDL933 (EMBL Z11541) B73: TACTGAGATTAAGGCTGATAG 50.2 778
B74: AGGAAGAGGGTTTTGTGT

eae type y 193 (GenBank AF043226) B73: TACTGAGATTAAGGCTGATAG 50.8 520
B137: TGTATGTCGCACTCTGAT

tir type a E2348/69 (GenBank AF022236) B139: CRCCKCCAYTACCTTCACG 542 342
B152: CGCTAACCTCCAAACCAT

tir type B EDL933 (GenBank AF07134) B139: CRCCKCCAYTACCTTCACG 54.7 781
B141: GTCGGCAGTTTCAGTTTCAT

tir type y 95ZG1 (GenBank AF070068) B139: CRCCKCCAYTACCTTCACG 534 560
B140: GATTTTTCCCTCGCCACTG

espA type o E2348/69 (GenBank Z54352) B163: TGAGGCATCTAARGMGTT 48.9 269
B165: GCTGGCTATTATTGACC

espA type B EDL933 (GenBank Y 13068) B163: TGAGGCATCTAARGMGTT 479 172
B164: ATCACGAATACCAGTTACCG

espA type y RDEC-1 (GenBank U80908) B163: TGAGGCATCTAARGMGTT 46.4 101
B166: TGCCTTTCTTATTCTTGTCG

espB type o E2348/69 (GenBank AF022236) B148: GCCGTTTTTGAGAGCCG 50.6 94
B151: TCCCCAGGACAGATGAGA

espB type B EDL933 (GenBank Y 13068) B148: GCCGTTTTTGAGAGCCG 53.1 188
B150: GCACCAGCAGCCTTTGG

espB type v RDEC-1 (GenBank U80796) B148: GCCGTTTTTGAGAGCCG 50.9 233
B149: CTTTCCGTTGCCTTAG

espD type o E2348/69 (GenBank AF022236) B186: CGAAGAACAACAAAAAGCC 52.8 492
B188: ACAGCAAAAGCAGAAACCT

espD type f E22 (GenBank AF054421) B186: CGAAGAACAACAAAAAGCC 534 414
B187: GCAGAGGTCGTAAATCCAT

espD type v EDL933 (GenBank AF071034) B186: CGAAGAACAACAAAAAGCC 53.8 350
B189: CTGCCGCTTTCTCAACGAC

AR =A+G, K=T+G, Y=C+T, M=A+C
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Table 4. Serotypes of AEEC used in this study

Strains Sources ilsi)(;;eg Serotypes
EHEC PNUH 2 O157:H7
CSEAS 20 O157:H7
KUH 13 O157:H7
3 O157H
2 O157:H45
2 026:H11
2 Olll:H
EPEC KUH 6 O55:H7
3 055:H10
2 055:H6
1 O55:H
2 Ol111:HI2
EHEC (EDL933) Control strain 1 0O157:H7

PCR TEZAHE 10 WE
ladder: Bioneer)2} 17| 2% agarose geloll Al 1 7]%3-53Fe] =}
9] stellA Flaksith

molecular weight marker (100 bp plus

N

a
1. EXt7el AEECSl E89Y

)] HUS Bkl A AR Baw 2735 1
O157:H7°] 21, Kyoto TIEol|A] L2 20955 &
O157:H7Z 15 Aek 3k AE Kyushu thelollA &2l
EHEC 7 22759} EPEC 14752 o= slo] I3 ¥
WS A8 A3} EHECS] 4% 0157:H7°] 13dF& 7
2okal, 0157:H ¢ 0157:H45E 247 3¢9} 20524 o
Hio] 01578 FWEow, o]eld 026:HI13} O111:H
= 747} oA BRI ITE WP EPECE 12777} 0552
71 Boke ™ 055:H7 (675), 055:H10 35), 055:H6 (2
), 055H (175)9 o2 vehda, Umx| 2dF
OlIL:HI2ZE FHE AT} (Table 4).

i, 4

2. 2HXtReEl EHECS A7t =
& A

a

ra

& (Stx)2 d4E ¥ /EA

@252 AEEC #FE do R sho] sxol A% 9
Hol A S gelgh A3, gh=2] HUS $atel 7 &
A B89 0157H7 #FE EF sl A&9a, 42
Kyoto t&HollA &ouk-e- 0157:H7 2052 4% 13dFE

rrrﬁ:éx

73

Q M1234 e N 12

« 584 bp
« 348 bp

500 bp—>

500 bp— « 428 bp

Figure 1. stx genes obtained from AEEC strains by multiplex
PCR A~C. A: lane M, 100 bp plus ladder (molecular weight
markers); lane 1, control strains EDL933 (stx1”, stx2"); lane 2,
EHEC O1157:H strain (stx1~, stx2"); lane 3, EHEC O111:H"
strain (stx1”, stx2"); lane 4, EPEC O55:H strain (stx1, stx2"). B:
lane N, 100 bp ladder (molecular weight markers); lane 1, E. coli
EDL%33 (stx2e”, stx2f ); lane 2, EHEC O1157:H strain (stx2e,
stx2f 7).

Stx1¥} Stx2E 5 H-5hs vhE, U] 7o4EE St
HAeRglon, Sx2 fdAke] o}dE BF Sxof=E .zkﬂil
o} &3k Kyushu k2] EHEC 22v5 % 0157:H7% 0157:
H 14757} Sx2 & HA3FQlal o} Sxaf= UElwom,
o] T 6w+ Stx1¥ Aol AT LPH A 830l A
= 026:H11¥ Ol11:H 4757} Sx19he HGetglon, &

3] O157:H73} 0157:H45 Z¥2} 2ol A Stx S E-rro}x] %
= Ao® yehyth o]A¥ EHEC ¥F9 Stx A5 Stx2
olgE AU A, Sx2 FAA BfsAY Skl S
o BF HfdeE #FES UFE O157TH7 % 2
HYdE el J58 BAFAT (Fig D).

AEEC®| LEE ¥ @7ude] EAE 2A1817] 18k
PCRYH S 2 LEE? insertion sites ZAA5}o] &Flst Ay}
=9} Kyoto ] 0O157:H7 ¥+ EF selCell LEE9]
S UERE 418 bpell A dd o121, Kyushu th3he]
7% 3077} 418 bpoll Al FAol2lar, WA 6315 LEEZ}
selC o]<]e] A Aol AFde & vehll= 527 bpoll ¢4
< YERIAT (Fig. 2).

4. LEE &A REXtel A

S

Multiplex PCRE- A8-31o] 3kx7-2] AEEC2] eae, tir, espA,
espB “LE]3l espD NS &SI ZH7te] WolAES o
915+ A3}, thF-Ee] AEEC 754 LEE #Hd f-Hz1E0]
AZEA oY, EPEC 475 (055:H, 055:H10)lA = 23]
AEEA AUtk 53] SxE HA3H4] %= EHECO] 7-9-¢l
AE 0157:H4590 4 espAst espD -F-A A7} #HzkE] A eFgh
o™, espB FAAFS] 74-¢- EHECOIA &= &% Iz & vhd
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EPEC #Foll A& 055:H6 755 A9stas A3 vt
A] 9kl espD A2l $- O111:HI2¢9}F O111:H A=
UelbA] et w3k 7t LEE B4 fAAE ] WolAS
gols) 2 Az} o] HUS ket d#9] Tokyo thalol
] 2] ¢k EHEC O157:H79] Z9 EF yZ o= vehd wk
H, Kyushu t8}e] 9% dif-dto] v o= 7H w@oko

0157:H459F 055:H62] A5+ EF aFo g Felgr}
OllL:H ¢ %% eae AN yH o] UYWA= aF o=

M 1 2

«— 527 bp

500 bp —
«— 418 bp

Figure 2. Multiplex PCR to distinguish an intact selC locus
from one disrupted by LEE. Primers K255 and K260 are predicted
to produce a 418 bp amplicon in strains containing a LEE-disrupted
locus. Primers K261 and K260 produced the 527 bp amplicon in
strains indicating an intact SelC locus. Lane M, 100 bp plus ladder
(molecular weight markers); lane 1, E. coli EDL933 (stx1', stx2",
control strains); lane 2, EHEC strain (O111:H").

Ag, 282

Hor
0

Iz
H

UElg o, 026:H11-> E5 o2 1% Q1) (Table 5).

E Y A R SRENeH, 53] EHEC
O157:H7 % O157:H &= 55 eae,-tir,-espA,-espB,-espD, ] fr
Az o2 74 wo] YErytl 183 EHEC 026:H119)
735 eaeptirg-espAg-espBg-espDpe] fr7d A& 0] 15l EPEC
055:H6°1 A= 55 eae, tir,-espA,-espB,-espD, o] F2A18S
UERRATE B A7E 545 BRehA] ¥ 0157:H459
7% eae,-tir,-eSpA -espB,-espD & FHAES B3, EPEC
055:H7 B eae,-tir,-espA,-espB -espDyE EPEC O111:H12
o] 7-9-= eae, tir,-espA,-espB -espD 9| f-3AEH S e
t} o)X iR w57} eaed} tir, 12]aL espA2}t espB
TR FFe] 28-S BolF3len, SolstA EHEC
OlILH 59| eae,tir,espA,espB,espD 2] fr7d A3 ol A
T dolst ARAE YERZIE ST (Table 5).

[l

i

7l Fa3 A2 055, 086, 0111, 0126 S°|t}. EHEC
& 3 0157, 026, O111, 0113, 0146 5-°] HIiLE]
3 glow, 53] ofdo|9}t kRl Al SlojA HUSE do7]
3 gl gE 3 SxE AAete] Az} A
A3zl oS Lo 7t} (22). ©]# 3 EHECE W 2544
At 22 A7FE A8 0178t (verotoxin or shigatoxin-

producing E. coli, VTEC or STEC)S. = =7 3hH, Stx

Table 5. Presence and typing of LEE-related genes in AEEC strains

Strains Sources selC disrupted by LEE Pathotype® gr(;ir?sf Serotype
EHEC PNUH yes eae,-tir,-espA,-espB,-espD, 2 O157:H7
CSEAS yes eae,-tir,-espA,-espB,-espD, 20 O157:H7
KUH yes eae,-tir,-espA,-espB,-espD, 16 O157:H7,0157H
yes eae,-tir,-espA -espB,-espD” 2 O157:H45
yes eaep-tirg-espAg-espBg-espDy 2 026:H11
no eae,-tir,-espA,-espB,-espD” 2 Ol11:H
EPEC KUH yes eae,-tir,-espA,-espB -espD, 6 055:H7
no ND 3 055:H10
yes eae,-tir,-espA,-espB,-espD, 2 055:H6
no ND 1 O55:H
yes eae,-tir,-espA,-espB -espD” 2 O111:H12
EHEC (EDL933)  Control strain yes eae,-tir,-espA,-espB,-espD, 1 O157:H7

4ND, not detected; no amplification in PCR with primers used in this study
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o

o] AL stx FAAE 2 = EYMTIA] (lysogenic
bacteriophage)2] 7FH o2 HAEEHT} (44). 53] Sx27} Stxl
o] FHANTH Zeltial HaE Al 9lan, o] AlgelA] o
o7 T5 AW TAELS sweths ALY Al
A= Aoz yehdd 37). ¥ Aol s U Kyushu
sk ol A E2j¥l AEEC 3672 e d4dds)
Stx2] WA S-S B1st Ay} 22752 EHECIIAE I3
01570 18¢= 7 Wo] YERIL, 0263 Olll 5% 7t
Zy 2R el E Rl o) 149F52] EPECO|A &= HF-E9)
055 (12752 YR YA 2735F o111 ER1H 43
t} o]E9] stxo] AAsS EPECE A9]3+ EHECOIA R &
AH o g JElges 43S ®olFEQlon), o] F 0157:HT 2
W9} O157:H4S 238l E SxE AATHA] skl =3
2] 0157:H73 L2 Kyoto thetol| A E-e 0157
H7elA = B FFo = vebgor, Hexe] 43k 0157
o] - g2 #FE0] Sixl1T St S FAlol HEHA
v o] e st = UERR L, Sx2o] A9 F=
Stx2fe] o}y& 7= Ao & UEly
AEECS] B4 717 14«1 04?01] o5l Fz
o] A/E lesion®]&}1 H-2+= ]2 0] Fo2 oo 7]=
I} A/E lesion®] EAdol eaeE‘rﬂ B2 A 7
gojgtha B aE T} (22). EPEC7} Brahs eae H-47)
= A4 §-2ol| BE = BFPE X # 3= EAF (E. coli
adherence factor) plasmid®} Tl-&0] A/E Wl &A=
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= FARAE Zslar Y (35). AT A9E AEECTT &%
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I M ET}Y 71 FHETE (pedestal-
like structure)®] BdS FE3to] A2Z9 actin :r'-74 o] 3
S dot} (16,31). o] Al7ldl Axgk $7] §
adherence)©] A Y= AE W A =
effectore Tir¢l Ao & ¥F]xTh (11).

o] 7l AE Wwe] 2Hg7)Holu 3 QIAbEoe] v AH
A LEEY] ¥l W dhildEse] 30} 5450 o
AFERE 3] JAFHJAT (7,17). BIF AbgolA eld
EHEC %3 0157:H7 (3540)3 =794 E2]% EPEC i
5= RDEC-1 @33 015 (28)¢} ¥ T72 xolA =
AEEC (20)l14] A% 91X (insertion site)2} Ao]e] x}o]7}
HaE 3 QA Rh B Aol A E2]¥ EPEC o E2348/
699} #& A= LEEE HAskal lom, AlgollA 8w
EPEC, EHEC 18] E7Z|o)A EE]¥l EPEC ¥ ZH-E
eae, tire} esp F7A}e] WolA|e] 7 de] HEST} (15,
39,40). T3k 7ol A Ee]® EPEC (6)¢}F ZollA 22 EHEC
9)°] eae® EIE Rl oM, E7)e} AolA e]E 759 eae
TR 89, Aol A el F2 eae FAAL WA=
a, B, vy 233l §8 o= PCRY A} probel & H-7F% 3L
AT} (5). ©1¢} 22 intimin®] TS A & A
& YER7] wiitel AlSEAstH o s A =™, China
(10)3} Goffaux 5 (19)2] Aol A= eae Wyt ofuz} tire}
esp FrAAFE] WM E o B LTI yo] FHEAES g
multiplex PCRES 7|itale] 49} AlghellA H2]®l AEEC
of gk ¥APS vaskgit

B AE SxlelA 22]8 AEEC #FollA PCRES
slo] LEE @|7|ude] £18 golstal LEE B3 2t
o] B A3} WolAel| g AEE AAEelth 1 4
IuUl 2 Kyoto tehe] EE 0157:H7 759} Kyushu EHQL«]
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intimins A H 3= eae AR} intimin FEA1 S A He=
tir 732 Afolo] AL F2 FF
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