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Multiplex PCRE o] &3 #4884 diAT 0157:H79] &
AMdeta AR dgel st
o gyl -7 B uy

22x8: H2 AR BAY) 91 Qe B2 DAF 01STHIE BN Y 2 B4

o] HtE AR E B4

st} A&atA AEe7) 98 OF FEEL AAWS (multiplex PCR) 713

& 8g3ta, o] 71| o] &t Zf ¥El FF FollA SLT- - 11, eaeA, 60-MDa plasmid gene-Z 7}
A1 Je dF3FE FHAZ FEAN HE4nA 53
A28 A gAF 0157:H7°] 74 SLTI - II, eaeA, 60-MDa plasmid F-AAE0] @ 5ol

oligonucleotide primers (MK1'-MK2', NAE19-NAE20, MFS1F-MFS1R)Z &7 FAl

o wg FFe] @

o] b= =g a4 AHtL2 A3 A7} 317bp (eaeA), 228bp (SLT-I - II), 167bp (60-MDa plasmid)<]
PCR ZZ DNAYA EL EFTF (E. coli ATCC 35150)0l A= ZA & 4= AAUA T, 7[EF & B4
A FAYAF 13FFN M & bandE FJE F AN

a8 g 2gE 4 A9 template DNA 33 Wo] 112 PCR A3 & v w3tg ot zHze]
DNA %% 'Y % boiling lysis ¥ o] A&sln sl A28 AT OI5STHTH & A& =
o] ol AAGo) i 2 F A U2 (multiplex PCR) 283l dlolE boiling lysisH & ©] &8t=

Aol 714 AFT ez FIH%U

M B

Aol ofg MAMHE AU F L2 Salmonella
spp., Shigella spp., Vibrio spp., Clostridium spp.,
Campylobacter spp., Yersinia spp. 3 pathogenic
Escherichia coli (E. coli) 5°] Z 433 3t} 9]
£ F UHTe A T8 Ao AT
ZFo 2 FAWEA FUA 28 e vZRA
5 A%e oy, 53] dAt & WFTES
O:H serogroup, S24:9} F-2Qlzte] Yy o
7+ 71 A o] wel enterotoxigenic E. coli (ETEC),
enteroinvasive E. coli (EIEC), enteropathogenic E.
coli (EPEC), enteroaggregative E. coli (EAEC), %
enterohemorrhagic E. coli (EHEC)2] 5712 f3o

2 BRag® gAad 0157H7L 284 39

‘R4 19989 59 19,
Z=RAANA45 19984 69 11

"2 9 A} () 220710 ZRE LFA) FHH o
2) 2] 234, Tel: (0371)760-2423 / Fax: 0371-760-2195,
E-mail : micro@dragon.yonsei.ac.kr
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(hemorrhagic colitis)& ¥ .2 7]+ Al o= 1982
n] Z2] OregonZ=¢} MichiganF-oll A W AE vl
A2 sl BAT D AFSE o) AR
oz2xny HAA HUeH?, FA ArA
(acute renal failure), 7] A4} &84 ¥1¥ (micro-
angiopathic hemolytic anemia), @44 42U 4
4} A}¥tZ (thrombotic thrombocytopenic purpura)
5 F5Aoz e §84 55 FFT (hem-
olytic uremic syndrome, HUS)2] YA X =A Fol
Ao ZdFol 538 EAAST AT, o) F
HUSe] €191 EHEC#d] %3}l Shiga-like
toxin (SLT) A4t i Fd o] WA #& A4 <
2A HAF.

197734 Konowalchuk 5*2& Shigella dysen-
teriae type Iol 2]8] AJA+¥] &= Shiga toxin®] 33
Aol T3t & FT Y S271 Vero cello] tha}
o cytopathic effects® el & A& w7eta,
o] & Shiga-like toxin I (SLT-I) =& Verotoxin (VT)
ojg} W3ttt SLT-1¢] ¥A olgj = SLT-I%
FAF3l} Shiga toxin®] Yo F3=A g
NZE B2l B3AA =1, Strockbine



AE O

5931 Marque A2EE Vero celld}
Hela celld] &t A ZEH 9 stolo] ga} =7
SLT-Il (VT2)$} SLT-Ilv (VTe)2 F23bed w3}
F b SLT-II (VT2)$} SLT-Ilv (VTe)e] a8y
Nze #8Rd wANLE vehis] o]
BELH GHo8 o5& FE3}In Ak 19879
Jackson 5] g0 2 VI2 §AAS cloning 3}
o 2 g71M9E B8l H, Gyles 23} Wein-
stein 5°V0] 2tzt 23 (edema)ol] o] BH =] #
e AT ZRE VIe FAHAAE cloningsdl R
o, A VI2 familyol] £33, 433 & 4
T4 Z Holg Wo|F (varian)Eo] AA o)
A Fe HAZRE DA QP o)
o= FEEA W4T 0157:H7 60-MDa pla-
smidE 7FA 3 9lo] Al Eo] F33le AL &=
fimbriae (adhesins)2} hemolysing A Abglcl 2 Ka-
rch %] Bmsalgd o, 199049 Jerse 52 flu-
orescent actin stainingol] )8} &AM ¥ 9] microvilli
o §-2x]o] 4 (attachment and effacement)d}=
g P83 FHAQ eaeA gene S 1A}

198734 Levine £°-& EHEC plasmid?] 3.4-ki-
lobase segmentZ X-E =H| ¥l DNA probe-2 o} &
3t hybridization WY S A A)8l 107=2] 0157:
H7% 1065 (99%)2 A&dtyon, 443 026:
HI1Z 34F (T7%)2 A2do = 848 026:
H11% EHEC serotyped)l 43cim ¥H3ich 19891d
Karch 52 Shiga-like toxin A A= |
7] 93} single primer pairZ designdla] PCR-&
A A& 1, 19893 Frankel'” 5-0| Shigella$} #
54 A E. colig] o]8A] (heat labile)a} )G A
(heat stable) toxin2 9] 3+ 33%2] primerZ A}-&3}
£ multiplex PCRE X o2 Algsld 704 <]
AAL oo 28 E 219 YAAAE FohfY
t}. 1991 Toth 5L E. coli 348 0157:H72)
60-MDa plasmid product® 7 Z3}7] 938 ELISA
£ Ao o Wiol Mzkskm Sol el Utk
£ AL F9st9oh 19933 Gannon £ PCR
W & o] &3}a] SLT-producing E. coli®] eaeA-S
AAE A&Esln 543 s}

9 TN E 19959 7 59| g F TN
verotoxing 7 A|3la]l VTE receptor £0]4 & 3t
Adetgon, 2 59 2o BueA BaldtE
coli O15TH72. 258 wolxZ &Y3lsie 3t
olxle] Fel, 2o g 744, pHoll g <t
7, UV imadiation ¥ & & 5 molx) 9] Eg

36,
$9¢ o) 5
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A EXL 7931, Jackson 50 B3t
VT2 F3 29} u)-4- A A 2HE cloningslod
3 54& Badgch 196d A e Ve
B subunitel] th & TGFEA FAE Yarste VTs
9 AE R AGE B} A &En A& 53
& 4= 9l & receptor binding ELISA™ & A A] 3} u}
slem, 2 9L verotoxin BAF N FF 7ol
A J43 A5 5 fal dAgAe] BHga=R
H8 verotoxin Y4t gL REE zAlstn
25 @A £X, 540 ) @ QBT
A 5 F=E 2ABIA L

Zd ol EHECF ol 43} Shiga-like toxin (SLT)
A Aol o #aprt ££3811, o5 AT
o) F944 2 yelgty JA Fo) wE A ua}
B AHE 24 HAAJ u =, 9=, At
FE AGTH A, dolZe)7 5 AAAFA
A7t H3glen, 58] 1994d 79 LYH B
AV o oA FWME H22 AZE 3z
E25Y F&¥A4 3T 01570] a9 u} glo]
olE Toll NE Tl BEZALSY} N&eta 3
gg g WH 59 A7/ " slm, verotoxin
9 £& S WY BAE 2 A&AHY
ATt o] FojAok & Ao g AlgHr). B8, =
294 dAF S A&37] 98 widez PCR
< 0|4 A7t AYPH] J4F, B T By
22 FH Y 54494 dAEE HEse
AZZFAYPH D en, ol wHEe vE
AAFY £33 glo] vz A8E M5
o 275 €€ F A7) dEo) wE A3 of
22 £7] A7 ¢ g 3L A &
F A< Holt.

72 ZF2dd AT O157:HT 9 F 4
59 3L Vero celli?} HeLa cellol] o 8 A 3%
=48 JehiAY So| FEHd &) 331y
© 4 (cytotoxin)E 7 &35 E*), oligonu-
cleotide probe& A}-&3}+= hybridizationty *?,
SLT-I- 1§ Z &3}l ELISA §9 W93ty A
Z29PE So] glYon, Bulo 2 RE sombitol-
MacConkey B} ] o) 4 sorbitol B] 2 & 4 7S A
v g Wleg FHAH g 7L
Qg =N sttt 28U 2E 2y
#| & sorbitol-MacConkey agarol] % &3} &9]3}
t W2 B2 F9 AAE screeningd}r] o &
ojglgol mEa, AFe Eud 2 T A
83 A7t EE Fo] 285 = A u o] v m

=
[
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2 2 A el A28 AT 0157:H79)
g AFEE AHEn FEIA A "He
7t A 71 5 et

FWeM & obA 7R FEEE dgd 0157
H79] o8] F7F9 WA AR SLT-I - 1, eqeA,
60-MDa plasmidZ FA A} F£FEoA A AL
oA Aedte B4 WETH 7|HE o]l&F A
77} elu) g ot dhEkA B Age AEd
4 AT OISTHTE A&LetA HEsr] A
multiplex PCR 7] -& &H3}1, o] 7| o] &
3t ) B2 @FF FollA SLT-L - 11, eaeA, 60-
MDa plasmid gene2 7} 1 Y& AE2EA R
T 0157 H7& A &3t# 3ty

Mz 9l gy

1. pBH20 plasmid DNA2| £&, Z A L H|at
BEA Hind Xe|

Plasmid DNA2) ¥-2] & alkaline lysis'}g 7o) &
Blod AAjetg o, B2 ¥ plasmide CsCLE o)
43 density gradient equilibrium centrifugation (ve-
rtical VTi65 rotor; Beckman, Palo Alto, CA, USA)

A Al g+ T} closed circular plasmid DNA band

2 3] 48l ethidium bromideE A Asl1 &
3 T RNase (lpg/ml)7t E°()E TE buffer
S0pl2 F-fratgich o2 A &L pBH20 plasmid
DNAL 9L A &FE AL Hinfl st 37CAA
2712t digestA] ) F 2 A @A molecular weight
marker 2. o] 8319 o}

2. A& YN & 0157:H7 target DNAS| &
&, M|

o mlo

A

x

Template DNAE A E 2 Q) alkaline lysis”, boil-
ing lysis?¥}¥ 3} DNA isolation kit (QLAamp®

Blood Kit and QlAamp Tissue Kit, QIAGEN Inc,,
Chatsworth CA, USA), DNAzol™ Reagent (Gibco
BRL, Life Technologies, Inc., Grand Island, USA)
g Agste] 3%, AU =, alkaline lysis
W 2 proteinase K (100mg/ml) 9} 1% SDS (sod-
ium dodecy! sulfate)©. 2 bacterial cell& lysisA] 7}
11, template DNAS- phenol/chloroform . 2 %8

< ethanol® A A A}A, 50ug/mle] DNase free
RNase 2 Z ¥ RNAE digestA] 71 3 DNA9| =
E2E AvonwlA FZEE &3 39} Boiling
lysis 'Y £ bacterial colonyE | #3 & ZHS4
o 83 HFA12 A& 100C, 3023F boiling
ko] 12,000 rpm, 1087 YA F F2AL A}
83199 t}. DNA isolation kitE A}-&3t= 7%, kit
A Z QG zt2] protocolel] wa} DNA isolation 7} &
Sk

3. Oligonucleotide primers2| | =}

60-MDa plasmid -8 2} E-0| primers= Fratamico
%'92] MFSIF (5-ACGATGTGGTTTATTCTGGA-
3%9} MFSIR (S-CTTCACGTCACCATACATAT-3")
Z AFEstd ). SLT-I - I5-A 2} E-o] primer MK1'
(5-TTTACGATAGACTTTITCGAC-3)3} MK2' (5"
CACATATAAATTATTTTGCTC-3"), eaeAF-A A}
Eo] primer NAE19 (5'-GCCTATTATGCTGATG-
CTATG-3"$} NAE20 (5-AGAAATAATTATGC-
CCCGAC-3)2 Oligo software (National Bioscie-
nces, Polymouth, Minn.)E o] &3} designdl gt}
(Table 1).

4. et A A28t (Polymerase chain reac-
tion)

SPEL A2 sope) FEHS 125U
Taq polymerase (POSCO-CHEM R&D Center,

Table 1. Oligonucleotide primers used in multiplex PCR for the detection of enterchemorrhagic E. coli 0157:H7

Primers Sequence (5' to 3) Target (s) Reference
MKT1' TTTACGATAGACTTTTCGAC SLT-I and 37 (modified)
MK2' CACATATAAATTATTTTGCTC SLT-IT 37 (modified)
NAE19 GCCTATTATGCTGATGCTATG A This study
eae

NAE20 AGAAATAATTATGCCCCGAC ¢ This study
MFSI1F ACGATGTGGTTTATTCTGGA 60-MDa 17

MFSIR CTTCACGTCACCATACATAT plasmid 17




KyoungKi-Do, Korea), 10mM Tris-HCl (pH 9.0),
50mM KCl, 0.1% Triton X-100, 1.5mM MgCL,
T35t 22 200uMe] = =8 33 dATP,
dCTP, dTTP2} dGTP, 50pmol (SLT-I - II, 60-MDa
plasmid gene)3} 100pmol (eaeA gene)e] forward 2
reverse primer, 18] 11 A4 o2 3} F 3 DNA
7} 100nge] H =% E3 2% ¢t 3 thermal cycler
(MJ Research, Inc., Watertown, Mass, USA)dl| A &
Z DNA9| FE-& A =3tg Y.

olm A48 ZFAEA AMYeo AT 2
T z@e gt 2o 94T RN Fx2
denaturation ©] &, MK 1'%} MK2' primersZ o] &
3 739 94TAA 1¥7} denaturation, 48°C ol A)
287} annealing, NAE19%} NAE20 primers& ©] &
3+ A3 94Co)A 127} denaturation, 45Tl A
2% 7} annealing, MFS1F$} MFSIR primers& A}-&
3te STAA AAvEe] A5 94ToNA 187
denaturation, 4874 2¥37t annealing, 28|11
72°ColA 1837} extensiondt= 3 -& 353 wbE
3t o0, n}x] g} extensionS 72T A 158-7HS
A&l A=A FAH
A =% s ch

Oligonucleotide primers (MK1', MK2', NAE19,
NAE20, MFS1F, MFS1R)E 7] A o w3 &
Z g go] Agste tF FHEA AN
9l wtegzdozE 94T 587 HZ dena-
turation ©] &, 94Co A 183} denaturation, 41T
oll ] 3¥-7t annealing, 18] 12 72C o)l A 483} ex-
tensiondt= 3 -& 353 wHEsIFon, w9t
extension 72C oA 158372 2435t {X3
o 24 A3 extensiono] o] FoA == 3}
= as Adutgol 4 F A4 9 DNA pro-
ducty= 1.5% agarose gelE ©]&3la A7|HE 3

£ ethidium bromide (0.5ug/ml)&-% o 2 G 4%
% ultraviolet transilluminator2 DNA bandZ& Y] m
SESR

5. elab BX A9l sorbitol Eils HAL X
BHY £

AAEY FAoE JEd FE ez
o] Wi A F o] AHF HAEHES AR
o2 AH3 TP AdFrt HotE F455
7] (Culturette; Becton Dickinson Co.)ol] o] A&
& FAEA A4z gutsle] ZAEA
Farmer 5'9¢} ¥bf o] whe} 1% D-sorbitolS 3 7}

%} extensiono] ©]F

=
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gl MacConkey agar base (DIFCO Laboratories, De-
troit MI 48232-7058, USA) 33 Bulj X o) AA}dW
€ A =gdte] 37CAA 18~24A 7 wiFe
¥ sorbitol& B 3A] e S AL
1 sorbitol B] 2 & 3] &-& MacConkey agar plateol]
=33t f3E #alshe A Y-S E coli 01572
FA 831 ol & FFE Edwards} Ewing'Ve} Wy
o uhe} AYzety JAHALE AAI F E. coli
Z 39 AMEE ¥ A, multiplex PCR WY
o AH&3t . HY TS 95t E7lC
#4294 AT 0157:H7 RFEFF (ATCC 35150,
ATCC 43894)2] A} E 1x10°cells/ml2 %4
3t 0.5ml, 1.0ml, 2.0ml, 2.0ml, 2.0ml-g& 2}2} 7Y
Aoz Ay HFsAoh 3044 APt
o A& Fo}-70T BBRsEA AP A}
3tFct A - F9 A Asle tube aggluti-
nation testS 4 A]3led &elslg o, ) 4ot
1:640 ©]73Q1 A& AH&sIATE 244 B2 AAL
o)A A& sorbitol ¥ 2 E E. colie] YA 5A
E48 & E. coli 0157 &8 &9 7} 1:809] o
sted BRSNS o2 SHRFFE IAste
H, Farmer 5'92] Wb o ma} E. coli H7 &9 A
o2 HY99 YL $H AT

6. ot BeAo| FEHY diFET O157:H7
BEETF Holol ofst 7He A Eh|

A2¥8A4 AT 0157H7 EEFF (ATCC
3515008 1071 @A 83 AL 27 A4g
T2 1008 3] A3 FFgAe BAHA H,
vlad g2 A Ul 4dstA DNAS 358
4 91& boiling lysis?H¥] © 2 DNAZ $3&3td
UF SHEE AN AHEEA

Z I

1. SLT-I - N, eaeA, 60-MDa plasmid ztzte| &

a4 ARts

Z&¥A4 digF 0157H7 BETF (ATCC
35150, ATCC 43894)¢} d =M= FAA ¥
LA Aoz &82 13FF S 37T A 1843
vl oF5le] alkaline lysis™3} 0.2 ZZ3 DNAS
SLT-I - I 5-©] primer?] MK1'#} MK2, egeA 3
A} E-o} oligonucleotide primerq] NAE199} NAE20,
60-MDa plasmid 5-°] oligonucleotide primers$)
MFS1F¢t MFSIRE Z}7t& o] &3l TP aA
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Figure 1. Amplification of SLT-I - II, eaeA, 60-MDa plasmid gene sequences by PCR, respectively. PCR
products were visualized by ethidium bromide staining after analysis on 1.5% agarose gel. A 228bp (SLT-I - 1I,
plate A), 317bp (eaeA, plate B), 167bp (60-MDa plasmid, plate C) region of E. coli O157:H7 was amplified in

single PCR reaction.

lane M: Molecular weight marker of Hinfl digested pBH20, lane 1: Enterohemorrhagic E. coli 0157:H7 ATCC
35150, lane 2: Enterohemorrhagic E. coli O157:H7 ATCC 43894, lane 3: Escherichia coli ATCC 25922, lane 4:
Enterotoxigenic E. coli 424C1, lane 5: Urinary tract E. coli 7-0770, lane 6: Urinary tract E. coli 8-0917, lane 7:
Salmonella typhi, lane 8: Salmonella paratyphi A, lane 9: Salmonella typhimurium, lane 10: Salmonella cho-
leraesuis, lane 11: Klebsiella pneumoniae, lane 12: Proteus vulgaris, lane 13: Pseudomonas aeruginosa, lane 14:
Citrobacter freundii, lane 15: Enterobacter aerogenes, lane 16: Negative control.
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it
2

o4 S A 33l ct. Primer design o)A of) Al
o) 5] ¥ 228bp (SLT-I - II), 317bp (eaeA), 167bp
(60-MDa plasmid)e] PCR ZZ DNA A B S X

FEHdFo M= Fig. 19 lane 1, 28} Zo] FE

o
©
=]

il
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DNAE &% 4 JAJA T 2T o= ALLF
AT 473 F (ATCC25922, ETEC424C1, UTE7-
0770, UTE8-0917)¢} 7] €l o2 A #A LA Al
T 9FF E5)4 DNA SEEL 98 4 ol



At

2. SLT-I
HEa OJAi'?_*%

A28 AT 0157:H7 EEFF (ATCC
35150) HoA WA Aoz 43 137
z2 370l 18A)17F uj k3] alkaline lysis™
MoE 329 DNAZ 2 A8a4 4189 3%
2] oligonucleotide primersSl MK1'- MK2', NAE19-
NAE20, MFS1F-MFS1R ¢} &7 A off ¥lg &=
Aol Ho| tF FHEL AHYTEES A A
t}. Primer design 3% o] A o] A3l 317bp (eaeA),
228bp (SLT-I - 1), 167bp (60-MDa plasmid)e] PCR
ZE DNA 44 E 258 3 Mo Wee i)
F TN A= Fig 29 lane 13} Zo] 5% DNA
U F UJA T, Loz AMEE A
a5 71e & FEA HEAg Al o7 F

|4 DNA SZE52 820 & gldvh

&YYol E oS SYHEL oA

r_{

o FM
S

go «  dn
o 2
zZ
>
al

bands 2% A& 7}5d Ha4 ATEFE ¥

A3} Fig. 394 ¢} 2+o] B4 alkaline lysis”H
25%10%712 HE:HY o0, boiling lymsm‘f’
2.5 x 107} %, QIAamp DNA isolation kit®}y 2
2.5 x 10°7}4], DNAzoI™ Reagent®}¥] & 2.5 x 10°7}
A 2 2% A} DNAzol™ Reagent®] 9] 727}
Tt 25x10712 2 71 ket 167bp (60-
MDa plasmid) £ A E2] 7% DNA band7}
AR g7 W, 1 o2 boiling
lysis¥Hs] o} 2.5x10°7}4) 370 9] bands BFE 7
2% = Y vud F2 AT o A
DNAE F5% 4 & o2 veyt

4. MAb BoiA o] AEHM R O157:H7
Hotoll 2lst 2 o4y

er uE FJ
o rlo

i

A28 AT OI5THT EFTF (ATCC
35150)9 Aol EHRAAE 4L A
2 HE boiling lysis'?HH 0.2 DNAS 223}
tF TERL A4S AAEAT A4
A2 2HE AT e 2531074 2%
370 9] bands 72 &<l & F AJA R, BH
A7t ATFFAA = 2.5x10°0 4 o) fg

M1 2 3 45 6 78 91 1N 12213 14 15
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Figure 2. Amplification of SLT-I - I, eaeA, and 60-MDa plasmid gene sequences by multiplex PCR. Am-
plified sequences of target DNA obtained by multiplex PCR were visualized after 1.5% agarose gel elec-
trophoresis by ethidium bromide staining. PCR products of 167bp (60-MDa plasmid), 228bp (SLT-I - II), and
317bp (eaeA) were successfully amplified simultaneously in a multiplex PCR reaction.
lane M: Molecular weight marker of Hinfl digested pBH20, lane 1: Enterohemorrhagic E. coli 0157:H7 ATCC
35150, lane 2: Escherichia coli ATCC 25922, lane 3: Enterotoxigenic E. coli 424C1, lane 4: Urinary tract E.
coli 7-0770, lane S: Urinary tract E. coli 8-0917, lane 6: Salmonella typhi, lane 7: Salmonella paratyphi A, lane
8: Salmonella typhimurium, lane 9: Salmonella choleraesuis, lane 10: Klebsiella pneumoniae, lane 11: Proteus
vulgaris, lane 12: Pseudomonas aeruginosa, lane 13: Citrobacter freundii, lane 14: Enterobacter aerogenes,

lane 15: Negative control.
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[1] Alkaline lysis [2] Boiling lysis
M1 2 34 5 6 7 8 9101 M1 2 3 4 5 6 7 8 9 101

[3] QlAamp DNA isolation kit [4] DNAzol reagent

Figure 3. Sensitivity of multiplex PCR assay. Aliquots of a primary 100 X saline-diluted feces were seeded
with serial 10-fold dilutions of E. coli O157:H7 strain ATCC 35150. DNA extracts were separately prepared by
alkaline lysis, boiling lysis, QIAamp® DNA isolation kit, and DNAzol™ reagent methods, and extracted DNAs
were compared as templates for multiplex PCR of SLT-I - II, eaeA, and 60-MDa plasmid specific sequences.
The 167bps (60-MDa plasmid), 228bps (SLT-I - II), and 317bps (eaeA) amplification products were analysed
by electrophoresis through a 1.5% agarose gel followed by ethidium bromide staining.
lane M: Molecular weight marker of Hinfl dlgested pBH20, land 1: Feces spiked with 2.5 X 10 CFU EHEC
0157: H7 ATCC 35150 per mlé lane 2: 2.5x 10 CFU lane 3: 2.5 x 10° CFU lane 4: 2.5 10° CFU, lane 5:
2.5% 10" CFU, lane 6: 2.5 10° CFU, lane 7: 2.5 x 10° CFU, lane 8: 2.5 X 10' CFU lane 9: 2.5 CFU, lane 10:
Positive control (EHEC 0157:H7 ATCC 35150), lane 11: Negative control (no DNA template).

5. elAatZA | ol| A sorbitol nonfermenting strains
o CtE S ED AME

370 9] bandsTHg 1 d 4 9llth (Fig. 4). what
A AT RRAol T 353 DNAS HE Hx

Bl o] TIE HAsF dEF 10w I= E Z 1971 2] AL S sorbitol-MacConkey Hj X
ulzbgt Ao 2 Vb Behg =g aa At o] H&, 37CAA 18213t vt W F 379
£ g EAe] &S F2E F AUt sorbitol VY& Feh& Awrdle] Rapid ID 32 E

-49 .
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[1] Seeded saline sample

[2] Seeded stool sample

Figure 4. The effects of PCR inhibitors in fecal specimen. Aliquots of saline and a primary 100X saline-di-
luted feces were respectively seeded with serial 10-fold dilutions of E. coli O157:H7 strain ATCC 35150. DNA

extracts were prepared by boiling lysis method. The 167bp (60-MDa plasmid), 228bp (SLT-I

- II), and 317bp

(eaeA) amplification products were analysed by electrophoresis through a 1.5% agarose gel followed by ethi-
dium bromide staining. The legend for the lanes is same as in Figure 3.

(bioMerieux sa, RCS LYON B 69280 Marcy-
I'Etoile, France) Kit9} AJ&}etz] Aj4lel] d}e} E.
i 221 FHE %, 5ol A3 A5

SEANYT A3 31 BT 4 W3S Kol
2 ¢k}, 3742] sorbitol ¥ L E F) &S boiling
lysis“W o 2 DNAE F&3o O F FHEL
AHNES ANT A FYRLY bandE F
2e 2 glolt) watd] Bzld sorbitol B E
A 31 25 FE2EA AT O157:HT0] ohy
Ao

ek

I

£ dFdMe FE2dY R 015THT&
g 2 FHAA ol HE ARE E46td

Az AEA7) A9 O3F FREL A4
% (multiplex PCR) 71¥ & &§ 6]—51_, o] 71 &
o] &3l I B #FF FolA S - 11, eaeA,
60-MDa plasmid gene-S 713 th &+t
Fol A g4 9] multiplex PCRE %
o WY ARE FA NE3
3k

294 WA OISTHTE

o 18)
o

AE37] 95l

Fratamico 9] oligonucleotide primersE& 4%

-50-

2 2% SLT-I - I 50| primerg] MK1' (5-TTTAC-
GATAGACTTTTCGAC-3)3} MK2' (5'-CACATA-
TAAATTATTTTGCTC-3"), eaeA (E. coli attaching
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=Abstract=

Detection of Enterohemorrhagic Escherichia coli O157:H7 Strains
Using Multiplex Polymerase Chain Reaction

Yong-Bin Eom and Jong-Bae Kim'

Department of Medical Technology, College of Health Science, Yonsei University,
Wonju, 222-710, Republic of Korea

A multiptex PCR method was designed by employing primers specific for the eaeA gene,
conserved sequences of Shiga-like toxins (SLT-I - II), and the 60-MDa plasmid of enterohemorrhagic
E. coli (EHEC) O157:H7 strain. A set of six synthetic oligonucleotide primers derived from
sequences of the SLT-I - I, eaeA, and 60-MDa plasmid genes of E. coli O157:H7 were used in
a multiplex PCR amplification procedure to detect these genes in the same enteric pathogens.

In two enterohemorrhagic E. coli 0157:H7 (ATCC 35150, ATCC 43894) reference strains,
PCR products of 317bps (eaeA), 228bps (SLT-I - II), and 167bps (60-MDa plasmid) were
successfully amplified simultaneously in a single reaction. However, the specific PCR products
were not amplified in control strains of other enteric bacteria.

The sensitivity of the multiplex PCR assay for detection of the SLT-I - II, eaeA, and 60-MDa
plasmid genes of E. coli O157:H7 was found to be 2.5x 10° of bacteria in diarrheal stool to
amplify all three bands. _

The multiplex PCR technology will allow large-scale screening of many clinical specimens or
contaminated foods, and will be a very useful method for the detection of a wide range of
microorganisms present in the environment, including EHEC O157:H7 in various types of
specimens. The multiplex PCR assay has the potential to be used as a specific and rapid method
for clinical diagnosis of disease caused by EHEC O157:H7.

Key Words: Enterohemorrhagic E. coli (EHEC) O157:H7, Multiplex PCR, Oligonucleotide
primers, SLT-I - 11, eaeA, 60-MDa plasmid
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