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Characterization of Verotoxin-producing Escherichia coli
Isolated from Domestic Foods

Hyo-shun Kwak, Jin Cha, Kil-Jin Kwang*, Hun Kim, Sun-Hee Park and Chang-Min Kim'
Department of Food Korea Food and Drug Administration, Seoul 122-704
Department of Food Analysis, Korea Food and Drug Administration, Kwangju 506-050"

ABSTRACT - The incidence of verotoxin-producing Escherichia coli(VTEC) was surveyed in
domestic foods including hamburger, raw meats and vegetables from 1997 to 1999. The molecu-
lar biological characteristics of the isolates were analyzed. Three VITEC strain were isolated from
1,700 samples. Serotypes of those isolates were 0157 : H7, 026 : H4, and 055 : H12, respectively.
Serotype 026 : H4 produced VT I and VT II, and O55: H12 isolate produced VT I, however the
60 MDa plasmid DNA and eae gene were not found from both strains. One O157: H7 isolate
produced VT II and harbour 60 MDa plasmid DNA, however eae gene was not found in the
strain. Although they produced VT, it seemed that the virulence of two strains were relatively
weak because of the lack of the eae gene. In addition, the serotype 0157 : H7 isolate resistant to
ampicillin and streptomycin, while isolates of serotype 026 : H4 and O55: H12 were multi-resis-
tant to antibiotics including ampicillin, carbenicillin, cephalothin, trimethoprim/sulfamethoxazole
and tetracycline. Supernatants of cultures of all three isolates were showed cytotoxic effect to

vero and HeLa cell
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Table 1. Primers used in PCR for verotoxin-producing E. coli

Motility7} 218 7 FduA]o] ohA] AxjuieF skRaL
o] #4& 23 WE3E ¥ Brain Heart Infusion broth
(BHI, Difco) 5mloll HEsl] 35°ColA 24A]7 vljsgt
0.1% formaline& 7}3t saline 5mlzt E£315t. o] o
05mlz H 83 3 w22 &318t 55°CoA 1213 o)
¥ F Y AFE B

Verotoxin FXL EQIAIE

VI'I 3 VI II A% QOJ% Strockbine®ol] w}z}
PCRYCE AN, Bd5HT S0Ws 715 15u €
Al AT 3 AP Fsled g ¢ 100°C
2 1587 71 J & 9A%E2)(10,000 rpm, 15%)3l] A
3 DNAE ARSI VT I3 VT 119
el 93t vkl o Tug DNA polymerase(S U/ul) 0.2
pl, 10XPCR buffer 3pul, 25mM MgCl, 2pl, dNTPs(1
mM) 3ul, 8 DNA 6pl, VI T 2 VT I primer
(Table 1) zt 3pl, SFF 105uE st FTFS
36.7ulE  stgth. DNA & 95°ColA 30x7+
denaturation, 55°CI4] 137} annealing, 72°CellA 182F
extension® 1 cycleZ 3} 35 cycle BFSAIZATL
Ethidium bromide (0.5 ug/ml)7F H7t¥ 0.8% agarose
gelollA 27|95 & A4S st

eae FEX ¥ 60 MDa plasmid DNA HE

A RE 3R] 4L e eae FHA H 60
MDa plasmid DNA #RJIA|E2 Fratamico §7¢ ol
W3th. eae FHAAE RIS A& 9HEHLS Tag DNA
polymerase(5 U/ul) 0.2 ul, 10XPCR buffer 3ul, 25 mM
MgCl, 2pl, dNTPs(ImM) 3ul, 5% DNA 6ul, AE
19, AE 20(Table 1) Z} 3ul, S5 105 WuE T3t
Ze9 307 uE 393, DNA FF& 94°CollA 187
denaturation, 55°ColA] 187} annealing, 72°CollA 187}
extension> 1 cycleZ. ‘6}‘3:] 30 cycleS HHSAIATE 60
MDa plasmid DNA ZH&2 23 48N cqe FHAAFS}

Primer Oligonucleotide Sequence (5' to 3') Target Product Reference
CAG TTA ATG TGG TGG CGA AG
VIl CAC AGA CTG CTG CAG TGA GG VIt 475bp Strockbine of al”
—_— CT TCG GTA TCC TAT TCC CGG —_— 363bp
CGC TGC AGC TGT ATT ACT TTC
MFSIF ACG ATG TGG TTT ATT CTG GA 60MDa 166bp
MFSIR CTT CAC GTC ACC ATA CATAT plasmid Fratarmico ot al®
AE 19 CAG GTC GTC GTG TCT GCT AAA ¢
AE 20 TCA GCG TGG TTG GAT CAA CCT eac A 1,087bp
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SdstA THENSH, primers MFSIFSH MFSIR(Table
1y& AHE-8I%13L, DNA S22 94°CollA] 4037} denaturation,
55°Cl A 30%7} annealing, 72°ColA 1& 30%7F
extension® 1 cycle® 3t 35 cycle WHEAATH A%
£ ethidium bromide(0.5 pg/ml)7} % 7F€ 0.8% agarose
gelol|A 7195 & et
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AT AR AAIE ampicillin(10 ug), carbenicillin
(100 ug), ampicillin/sulbactam(10/10 pg), cephalothin(30 ug),
gentamycin(10 pg), neomycin(30 ng), streptomycin(10 pg),
tobramycin(10 ug),  kanamycin(30 pug), . amikacin(30 pg),
tetracycline(30 1g), minocycline(30 pg), ciprofloxacin(S yg),
norfloxacin(10 pg), chloramphenicol(30 pg), nalidixic acid
(30 pg)9}  trimethoprim/sulfamethoxazole(1.25 ng/23.75 ug)
olgity, A#ABWRE& National Committe for Clinical
Laboratory Standardization'"ell &3}5{ct.

MEZSMAIE

AEEHAELS ul= FDA bacteriological manual'”o)
)3tk Vero cel(ATCC CCL-81)3 HeLa cell(ATCC
CCL-2)& 7tz} 5% fetal bovine serum®] 3 7}H¥
Dulbecco's modified essential medium(DMEM, Gibco)©ll
HEsle], 36°CY CO, Mid71o1A 3 U7k wieFgh § Vero
cell?t Hela cell®] 7} 72} 100plE 96 well microplate
of HZE3l] monolayer® WEAUTE VT A4 3F=
tryptic soy broth(TSB, Difco) 10mio) ZH7Zp %8t
37°CoIA 24417 ' Y - ui S LAdE21(10,000
pm, 308)3FA, 4% YE membrane filter(0.45 um)E
o345}tk ©]2 Dulbecco's phosphate-buffered saline(pH
7202 s A F o] L&A 50uE vero cell
HeLa cell®] monolayerdl FE3th z22ZE TSBE
DPBSE&A O 2 5o} F=2 343k & 50 wE HESATh
Microplate= 36°CS] CO, MI7o1A 4 U7b wjokaiw
d ARAHAE wEsA.

2 3

& AE 2 verotoxin

PCRe] 2% VT &2} VT & 475bp, VT I=
863 bpolAl 22t AZHATE. VIS AAskE AR 8
7 Bae] FAHYL ERIg Z3 O157:H7, 026:H4
g2 055:HI2Z Zzt E15ych EHE 0157 : HT #2
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Fig. 1. Amplification of verotoxin gene by PCR.
VT I and II was identified in the region of 475bp and
863bp, respectively. Lane L: 100bp ladder, lane 2:
negative control, lane 3: E. coli ATCC 43894
(O157:H7), lane 4: E. coli isolate(05‘51H12), lane 5: E.
coli isolate (Q157:H7), lane 6: E. coli isolate(026:H4)

1 2 3 456

A ®B)

Fig. 2. Amplification of 60MDa plasmid DNA(A) and eae
gene(B) by PCR.
60MDa plasmid DNA and eae gene were identified in
the region of 166bp and 1,087bp, respectively. Lane 1:
100bp ladder, lane 2: negative control, lane 3: E. coli
ATCC 43894 (0157:H7), lane 4: E. coli isolate
(055:H12), lane 5: E. coli isolate(O157:H7), lane 6: E.
coli isolate (026:H4)

== VT IS AR, 838 026 2dF= VT &
VT IS AAskATh 838 055:HI2 £3]5Fs VT &
A B THFig. 1).

eae 7YX % 60 MDa plasmid DNA

AR} TR eae A 1,087 bpollA &
5% 0™ (Fig. 1. B) 60 MDa plasmid DNAE 166 bpol
A 7¥z} ERlEQitkFig.l. C). 359 VT A4 EeFelA
eae FAAE AEHA gokon], €Y 0157:HT B+
7ro] 60 MDa plasmid DNAZ} HAEHUc) o] A#=Z
VT A4 255 eae 84 2 60 MDa plasmid DNA
7} AZEA gol AW fise okt Aog FHHIT

BN 2 AlE
7 0157 : H7 E2]F= ampicilling} streptomycing]
WAL BP O} carbenicillin, ampicillin/sulbactam, cephalothin,
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gentamycin, neomycin, streptomycin, tobramycin, kanamycin,
amikacin, tetracycline, minocycline, ciprofloxacin, norfloxacin,
chloramphenicol, nalidixic acid®} trimethoprimy/sulfame-
thoxazoleol = 7742 VeI 33 026: H4 25
+ ampicillin, carbenicillin, cephalothin, neomycin, tetracycline
7} trimethoprim/ sulfamethoxazoleol] WA S H. g o}
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kanamycin, amikacin, minocycline, ciprofloxacin, norfloxacin,
chloramphenicol, nalidixic acidoll= 7442 bl &
A3 055:HI2¥E ampicillin, carbenicillin, cephalothin,
tetracycline, minocycline(30 ug), chloramphenicol, kanamycin
#} trimethoprim/ sulfamethoxazoleoll= WAdo] l=]glo
v}, ampicillin/sulbactam, - streptomycin, amikacin, tetracycline,
minocycline, chloramphenicoldll Ztzt ZHpAlS BT}, o]
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9 93kb plasmidE 2338l 3lo], AHEIA AT F
2 Welgoled T Yt > Yawsuyanagi Sl o
3 60 MDa plasmid DNAS} eae &A= AlgolA
AL, 2R, SENREZIFS SE8lE VT 7]
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= A% oldE RS Basl e tigtd sl
AtollA HY8E A veplle Aoz AFslx o
£ AdoAe ERlE 350 eae KA ERI=R] &
gtoem ¥AHE 0157:H7 E&]F5] 60 MDa plasmid
DNAE HA3IZ 0] eqe F8AR} plasmid DNAS ¥
oke it Welfdsgo] o Aog F4=itt

VTE AA3te 350X vero cellFig4)sh HeLa cell
(Fig.5)°) AZ5/3& FR18A=0], OBrien 579 4% 3}
7ol VI7E F71A cellell MIZEA-S Uebith AaEdA4
Ao AdEWe) dEEx &Y™ Al7ldlE VT A&
BRI A3l vero cellg o]-§3 AEEAAT LS A4
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