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Epidemiological Analysis of Shiga Toxin-producing E. coli Isolated in
Gwangju, Korea, by Pulse-field Gel Electrophoresis

Jeong-Chi Lee' and Min Ji Kim*

'Department of Clinical Pathology, Gwangju Health College University, Gwangju, Korea
Health & Environment Institute of Gwangju, Gwangju, Korea

In Gwangju, Korea, over the last 4 years, human gastrointestinal infection caused by shiga toxin-producing E. coli
(STEC) increased. The aim of this study was to ascertain the genetic relatedness of STEC strains by pulsed-field gel
electrophoresis (PFGE), as no data on the molecular epidemiology of STEC in Gwangju has yet been published. The
PFGE banding patterns were defined for 62 of the 67 STEC strains isolated from cattle and human. There were 11
clonal types in the 11 STEC strains of cattle origin. Among the 11 STEC strains from asymptomatic person, four O91
strains were 100% similarity in band profiles. In the STEC strains isolated from diarrhea patients, same serogroups were
grouped to the same cluster; O111 stains were 89.5% similarity, O157 strains 80%, 026 strains 81.5%, and O103 strains
91% similarity, respectively. In conclusion, this is the first report that a large collection of STEC strains from Korea has
been analyzed, and a high degree of diversity was observed among the strains analyzed by this technique. PFGE analysis
revealed that the strains isolated from human and cattle were closely related within serotypes, and it was useful for
epidemiological analysis of STEC. The importance and usefulness of active laboratory surveillance of STEC such as

PFGE should be recommended.
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2 updoh g A9t 29E Ao FAME A
of o]t AH--%1om, 19801t enterohemorrhagic E. coli
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PFGE

PulseNet Korea networkol| Al AF&-5&E XTAIHHO
2 = AW A EE (Centers for Disease Control and
Prevention)2] PulseNet USAS} o}rJo} 2|9 137]=0] %+
o] 3= PulseNet Asia Pacifice] XA EHE <o =2 v}
=3 o] AAlstltt

Agarose plug®| =

7 B28¥ 7S tryptic soy agar (TSA)ol| “455hod,
X35 (Salmonella Breanderup, BAA-664)9} M7 37T
oA 16~18A1%F vljFate] Aol ARESFATE 1.2% plug
& agarose solution (Seakem gold agarose, Cambrex, Rockland,
ME, USA), plug wash TE bufferE 55C 324320 B3
ahaL, 75 17 9 12 X 75 mm S dAFHE 170, 1.5
mlZ} 2 ml 882 microcentrifuge FH. Z+ 271, plug mold
(Biorad, Hercules, CA, USA) 2 well® FH|s}5 ) &2
H@lFHo 2 ml9] cell suspension TE buffers YWl B
HeS AHEste] TSA FYhlA=5E 75 &3 15~
20%2] FHER FHAZCE o dE 200 wE 1.5 ml
microcentrifuge tube®] %71 U, plug agarose 200 plE
1 31, micropipette &= 1 %13] 43] A% 4]o] ¥IE plug
molddl] ¥Rt} A& 355 =AY AZA A& B+
o= Mgt A¥s ded Weirt HEE FolshuA
210] 21tk Plug moldS 4°CollA] 5% A% Z3|HA] ES
buffer 1.5 ml¥} proteinase K (20 mg/ml, Invitrogen, Carlsbad,
CA, USA) 40 plZ 2 ml microcentrifuge tube®ll =H] &} T}

Plug lysis & A&

2 plugE plug moldol| Al Aol mE] 1] & ES
buffer= % 7]3 96 well microcentrifuge rack®l] 2o} 57
S YAtk 55C AT F2300 racks F ALAHA F-
tube7} =<0 $HHS] A7 EE Fto] 150~175 pm o=
1~1.5A17F W28k T) Plug Al&HS $18ko] lysis7} By
plugE screen cap (Biorad)oll 7|3 o|RAES AAsIA
PVC tubecl] HaL 201 &< 53] WHyako] A =fsioich
o] PVC tube”} E&rol] $Hd3] A7|%== afaL 150~175
pm = 2035 1A 5 SF3ith AlFo] it plug
= 2 ml microcentrifuge tube®l| plug wash TE bufferE 1.5 ml
A Qa1 4T BaAstAY v dAl= 2188kl

Hstas A

AlAo]l 2 plugs Erfol=aets 9o S8¥al

70% o2 T2 razor bladesE ©]-83t°] 1 mm 7
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Dice (Opt:1.00%) (Tol 1.5~1.5%) (H>0.0% $>0.0%) [0.0~98.3%]
PFGE-Xbal PFGE-Xbal
R ® 8 8 Strain Serotype Toxin Type
- . "I.l |' " ” ||| Bovine 27-1 ouT sbxt
75.7 -
LRURE LI IR sovine 125 out b
W BRI TIF] sovine 174 02 e
714
E 0 WP | eovme veo 0s 0
WERER LTI eoines 0z e
69.5 '
. "] BU LI L[] Bovine 153 on3 stx2
FIE TERE WL (IF]] Bone2r o178 ste1g2
' ““ | .l || | | Bovine 189 06 stx2
63.3 | I l' 'III Il "l I" Bovine 126 on7 stx1&2
4 | ” '.l | | l "” Bovine 20 0168 she
' u' I I | || | Bovine 171 046 sh@
Figure 1. Dendrogram of Xbal-digested PFGE profiles of the STEC isolates from cattle.
2 A v, A ¥ 2715 1.5 ml microcentrifuge o] ol A= A%2| agarose solutionS Yo At} o]

tubeoll &7 100 ple] ATEA W-SANS Yar 37C &
SRl A 4AZE R v AIZITE AlgE A whgole
273 10 X restriction enzyme buffer 10 pl, 100 X< BSA 1
ul, Xbal 40 unit (NEB, Beverly, MA, USA)ell E%
HF 100 e sk vheo] Eubd AlgkE s vl
A AS}AL TE buffer 200 pl& 29 EATE

HI|gs

0.5 X TBE (Bioneer, Daejeon, Korea)E AF&-3ld 1%
agarose solutiong gel 7|0l G0 Zofa] 55T 2=
Zol waslal, Agas A7t Bt plug AL A
o] agarose gel J &8 comb (Biorad)2] £ F-$lol 2
SEES U oA 2 TR E7]E AT Plug
7} comb®] lane £l d&do] HEF 2 wjx]sto] A
oA 2 A FIR AXRA|AL ] Hakg
1% agarose solution=r 7Z/to] gel AHE <ol F-]lT} o]
] agarose solutionS ¢F 1~2 ml %X @AA thA] &
Fzeol] Hastlth Gel AP ECl plug o] #o =
combs Al YAXAT]AL, gels AFollA 307 B

=31 Z combs HolWith Comboll ]3] TR well

27 WFE0]% gel S CHEF Mapper system (Biorad)S ©|
£3}o] 0.5 X TBE, 6 V/iem, 14 Coll 4] initial time 2.16 sec,
final time 54.17 sec®] F71 02 18A17F 719 Fa3ith
271950 FEH 500 ml] EtBr (0.5 pg/ml)ol gelS
gol 15~20% At SRS o]8ate] i3] 304
23] gAlEkgich A 9 2wl B dlo] xbehel
GEfell A o] Fol Xtk

Dendrogram ZHd

PFGE Z3}i= Tenover 5 (19)2] Wl we}l 7+ 5
o] DNA Y7} th2 dH o] Frof welA groups 24
33131, DNA A3 35 software Bionumerics version 5.0
o2 FA38Ith T3 Dice coefficient similarity (tolerance,
1.5%)% Unweighted Pair Group Method with Arithmetic
mean (UPGMA) Holl 2]3}¢] dendrograms 2}AJ3}e]

F2be) JRUAE Bl BAHGA:
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Dice (Opt:1.00%) (Tol 1.5~1.5%) (H>0.0% S$>0.0%) [0.0~98.3%)]

J-C Lee and MJ Kim

PFGE-Xbal PFGE-Xbal
2 2 S Strain Serotype Toxin Type
A ~ Jinwol 1269 091 stx182
Jinwol-SBM 091 stx182
1 Jinwol 9 091 stx182
96. Jinwol 13 091 stx182
4 Jinwal 1222 091 stx1&2
7 Jinwol-Beef 0116 stx182
- Jinwol 41 026 stx1
Jinwol 242 0163 sb
68.2
i Jinwo-Pork ouT sb
75.1] 1 . Jinwol 1071 ouT stx1
6791717 Jinwol 457 0146 st
Jinwol 1692 0146 stx2
Jinwol 1682 0115 stx1

2 1

AM
AL

&l STEC AfO[2Q f2tatA|

HI

175700 B2l STEC 1159 f384 4
PFGEE o|&slo] 243 23}, 115 &5 o2
PFGE 35 YeRdth (Fig. 1). <F 20 kboll 4] 680 kb A}
ol 15~217]¢] MER =L, A 11529] 4
2 AR == 66.3%A )

S5y BEAY

£ 67.5%%T} (Fig. 2). @3 &o] 091
A A E7F 100%2 e O,
A WAL patti 25 (Jinwol-beef) 9} FNX|17] L5
(Jinwol-pork)oll A #2]¥ STECS &3 2 PFGE #%

Tl = o JEde dAFes ddshy]

o

HAERE 9 MBS B%t Ref STEC 221F Ajolol 4

g;gtsﬂo]
= 89.5%, 01574 ‘rr/\V‘é% 80%, 026> 81.6%, L]l
0103 91%= Yelsth AARSEAleto] HE2) FAb| A
1789] STEC ¥4} R(FHhEHE Y FHIY 5439
STECE #&l3le] 5 29l wZFolut Ao ot
wdog ddatglont, A4 o5 A YAEE
973%%2 VBRIt AEAo A BEad ErE 45

¥, 523 2 PFGE %6301 ﬂx} "“E]‘F‘g’}‘ A A5
N (Fig. 3). &
SHA B EklS W 77H,] cluster = 14—74 Qo 7+
4 A 65~70%2] FAMI S YERNSL

]

cluster B

t} (Fig. 4).
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Dice (Opt:1.00%) (Tol 1.5~1.5%) (H>0.0% S>0.0%) [0.0~98.3%]
PFGE-Xbal PFGE-Xbal

w [Ty}
8 R B

76.

=
=
L

62.2

69.

Figure 3. Dendrogram of Xbal-digested PFGE profiles of the STEC isolates from diarrheagenic patients.

07-08-40 O12ac stx2
05-07-165 0127 stx1
07-08-56 o111 stx1
08-07-200 om sh1&2
| 08-08-147 oM shi
05-11-87 o1 stx1
05-06-290 o1 sbi1&2
. 08-07-422 o011 stx1
07-07-66 oM st1&2
05-11-177 0157 sh2
05-09-32 0145 stx1
07-07-216 0157 sh1&2
| 07-08-210 0157 st &2
08-05-148 0157 sh1&2
07-07-88 0157 sb182
07-06-324 0157 sh1&2
KIW 0157 stx1&2
06-07-222 0103 shx1
| Yongdoo 29 0103 stx1
Kimkisung 0103 sh1
05-08-57 0103 stx1
! .- 08-10-91 onv shx1
© Yongdoo26 ~ O141  sbe
06-07-117 ouT sb1
04-07-84 026 sbi1&2
. 05-07-167 026 stx1
05-07-164 026 stx1
07-05-219 026 stx1
05-07-37 026 st1&2
Gwangsan 5 0174 sh2
- Gwangsan 3-2 091 stx1
05-09-110 0166 sb1
04-08-23 0145 stx1
04-08-33 0145 stx1
Gwangsan 3 ouT stx2
08-07-100 0120 stx2
07-09-32 084 sb1
08-07-438 055 stx1
Yongdoo 30 08 sh1
08-07-205 0128 stx1
KBM 0168 sb2
05-07-78 0168 st2
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Dice (Opt:1.00%) (Tol 1.5~1.5%) (H>0.0% S>0.0%) [0.0~98.3%]

PFGE-Xbal PFGE-Xbal
8 B 2 2 @ 8 8 8
ke L | PP IS BN ST U SN U S T | J
100) [ AdRI_ BEEL 04-08-23 0145 st
828 ) 04-08-33 0145 stx1
9.8 Jinwol 242 0163 sb2
Jinwol-Beef 0116 sbel182
78.4 Jinwol 1682 o115 sbet
67.8 738 Yongdoo 30 08 stxl
§2.8 ‘Yongdoo 26 o141 st
| Jinwol 457 0146 sb2
I e 2 =
233 Bovine 180 8] sh
\ﬁ’—|_m|: % Bovine 31 022 sb2
Bavine 153 o113 stx2
Bovine 27 o178 ste18&2
_ Jinwol 1269 oo st182
Jinwol-SEM o9 st182
100 Jinwol 9 o9 st182
96.3 Jinwol 13 o9 stx182
£88 Jinwol 1222 091 182
12 Gwangsan3-2 091 stx1
Gwangsan 5 0174 st
07-08.56 o1 shel
75.6 08-07-200 oM shi1&2
08-08-147 o111 sx1
05-11-87 o111 six1
05-06-290 o1 st182
gzd 154 08-07-422 om sixt
07-07-66 o111 sb1&2
71.3] Bovine 27-1 ouT stx1
07-08-40 O112ac st
05-07-165 o127 sx1
Baovine 171 046 shi
Jinwo-Pork out st
Jinwol 1071 out six1
05-09-110 0166 six1
06-07-222 0103 st
Yongdoo 28 0103 stx1
Kimkisung 0103 st
05-08-57 0103 six1
. 08-10-91 o7 stel
08-07-100 0120 sba2
05-07-37 026 stx182
Bovine 189 06 st
|8 92.3] 0507-167 026 stx
63 59,7 05-07-164 026 st
82.3 07-05-219 026 stx1
(592 78.3 —ml: 06-07-117 ouT sbx1
Jinwol 41 026 sl
04-07-84 026 she182
Bavine 126 o117 stx182
07-09-32 084 six1
Gwangsan 3 ouTt sb2
0511177 0157 sb2
05-09-32 0145 sl
» 07-07-216 o157 sbe182
07-08-210 o157 stx182
08-05-148 0157 sh182
07-07-88 0157 sh182
07-06-324 0157 she182
KIW o157 sh182
Bovine 128 ouT st
83.9) Bovine 20 0168 st
72.6 05-07-78 0168 sba@
68 KBM o168 sb2
81.3 Jinwol 1692 0146 she2
08-07-438 055 stx1
08-07-205 0128 six1

Figure 4. Dendrogram of Xbal PFGE banding pattern of each of the 67 STEC strains clustered by MPGMA using the Dice coefficient
in Bionumerics version 5.0.
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