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Analysis of Chromosomal DNA of Shigella Isolates
Using Pulsed-Field Gel Electrophoresis
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Department of Clinical Pathology, Gyeongsang Institute of Cancer Research,
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Background : 1t is difficult to control an outbreak of Shigella infection, because of the ease of
transmission and the resistance to multiple antibiotics. Recently, there were outbreaks of Shigella
infection in Chinju area. The objective of this study was to investigate the molecular epidemiology of
the outbreaks using pulsed-field gel electrophoresis (PFGE).

Method : Thirteen S. flexneri strains, 25 S. sonnei strains from Chinju and 15 S. sonnei strains
from Pusan were studied. All strains were isolated from stool cultures of diarrheal patients.
Identification and antimicrobial susceptibility test of those were tested by Vitek GNI and GNS-LH.
Chromosomal DNA restricted with Xbal was resolved by PFGE.

Result : All the S. flexneri strains and 23 (92%) S. sonnei strains from Chinju were resistant to one
or more antimicrobial agents. All the clinical isolates of S. flexneri showed the same PFGE pattern
which was different from type strain (KTCC 2517). PFGE patterns of 25 (100%) S. sonnei strains
from Chinju and 12 (80%) S. sonnei strains from Pusan were identical to those of type strain (KTCC
2009). Three S. sonnei strains from Pusan showed distinct PFGE patterns, respectively.

Conclusion : PFGE demonstrated identical restriction pattern among most of Shigella isolates
from Chinju and Pusan, indicating that an outbreak with genetically related strains had occurred.
PFGE was useful in molecular epidemiology of Shigella outbreaks.
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Zdgd A 93 ALE 8 ol&HE ¥E A
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A3t ng ol 2E g A A+44 A
A& Vitek Gram negative susceptibility(GNS)-LH card
(BioMerieux, France)S ©]&3to] miAdAuj=] 34y
o2 AANIET. AFEE ¥ AE ampicillin,
trimethoprim/sulfamethoxazole, amikacin, tobramycin,
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3. Pulsed-field gel electrophoresis (PFGE)
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AAR F d9d A AEY0.5 M EDTA, 10% sodium
lauryl sarcosine, proteinase K 0.1 mg/mL, pH 8.0)2.2 2¢¥
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XHez 23] AFsa, REE A2 7€ &Y
AFol YA e AL AT
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Fig. 1. monthly distribution of Shigella spp. from GNUH.
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Table 1. Antimicrobial resistance rate of Shigella spp. from
GNUH

MNod % ] of ru:w.mnl srains

Antibintics wetutiriiaeil
N sommned ;5 flexner!
A 11(84.6)
T 0(0.0)
AT 2(15.4)
ACP 0(0.0)
ACPT 0(0.0)

Abbreviations: A, ampicillin; T, trimethoprinysulfamethoxazole;
C, cephalothin; P, piperacillin.

sulfamethoxazoles A1 9)& Uwlx] F7FA|s] s e
2% 7448 B tHTable 1).
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Xbalo. 2 A B ¥ 943 DNAE PFGE BAZA3} <
20709 £¥& 29t 444 DNA £8 ¢y
37] o]l BE xlo]E Holy FFE HME TE #
Aoz, B9 anyd 71 2AY 37 v
Aol & Hole TFE TUYE FAAYIAY EL& 0
ol oz 3 H(15). S. flexneri®l A% 13 TF
2% BYF7 Z2AY 37 ujgke] 3ol & Ho) TAF}
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Fig. 3. PFGE of Xbal-digested genomic DNAs from S. sonnei.
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Fig. 2. PFGE of Xbal-digested genomic DNAs from S.
flexneri.

Lane 1, lambda DNA size marker; Lane 2, type Strain KTCC
2517; Lane 3 to 9, clinical isolates.
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Lane 1, lambda DNA size marker; Lane 2, type 2, type strain KTCC 2009; Lane 3 to 7, clinical isolates from PNUH; Lane 8 to
10, clinical isolates from GNUH; Lane 11, lambda DNA size marker; Lane 12, type strain KTCC 2009; Lane 13 to 22, clinical

isolates from PNUH
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Shigella®] 9% 4L 1980 ) o] F A &HHo =
Fasithzl 1998 R H AxHe g BV A
@ Aol Aden, HIZde AT AT 7
do] F7teta k. MFFeM & Shigella sonnei®
a2 WNEs b4 B3 3 o] S flexneriold, S.
boydiist S. dysenteriae] 2§ ZEL =&}, A2 F
HEAY A & ATdA old AP F oftd
1995l A 1997d Aloldle €3 408 T EaFHIL
W 19980 ZgH oz Frhste 92089 #Ap7 B
AT, $EAUSAME 19903 74R & S. flexneriol
o3t el ko 1991 o|FHE 23H S.
sonneid] ¥ ZAgol FrHta ok, £ RS 4
W EA S dysenteriaest S. boydiidl] 91 gL B}
fna, B T FoA S sonnei7t 92%, S. flexneri
7t 8% % AA St UTHI6). AF A GoA EIYH
79 A% S sonnei7t 66%, S. flexneri7t 34% % BX
3t 1998 M3 £ @FFAe AolE B

FTHRAY A4 2 =% 19983 Ed S
sonnei®] ¥TA 54 AAL A A FF EF @ ot
R] o]4te] Ao WS BH}. 283 trimethoprim/
sulfamethoxazole, ampicillin, nalidixic acid, tetracycline,
streptomycin, kanamycin, ticarcillin®} 77}A <fAl o] WA
& ¥ 7 %7} 43.8%. trimethoprim/ sulfamethoxazole,
nalidixic acid, tetracycline, streptomycin®] 47}%] <A<l
WS B ASE 265%8 Basioi(i6). AF
AGelx E2E To FdA A58 AE EH S
sonnei®| 73-$-& 9204014 3§ 7}A] o]/ gtAlel W
€ BAI, 271A oo Al A ES AT 12%
At. 37FA] o] &) A WA EL 8% 2 19983 A
T T GAWAERTD Wkov 44 AA
X3E ¥7A FH7F £ d7dge @R 57FA o
Aol Ao WASE Holye ALE fldoh. S
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flexneri®] 73 & 100%0 4 3 712 olAre] 37
WA S Ba, 27149 Ao WAL MRl v&e
15.4% X th(Table 1). ©] 9} Zo| Shigellax= BT A o W
g 71 EEo| T 4 LUFEY o, tA
WAa#Ee F71 59 o2 XN8A gTA9 2uwlE
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Soldati®} Piffaretti(12)= 97 F2] S. sonneist 8T F
9] S. flexneri® 322 Notlo 2 AHEl§d A
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£ 4094 600 KbH i, 44 DNA 4ide] A2 &
7708l 2oz FEEFAUTL. 8. flexnerid] B4+E T
FHA G E2E 473 FE 27 v £ o) &
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M A DNAS] PFGE 3| utel 471x] 2§22 1
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o] ANSL ¥ Lius(14)2 639 7 LA
229 S sonnei 20739} 171¢] FRFAFE Yoz
Xbalo. 2 X33 A4 DNAS PFGEE A3t ).
G A DNA FAAL =A7)7) 324 kbl A 582 kbe] oF
200 Fxe YL HYn, N2 o9& 79 2§82
2 R4 £2F 4 f¥nc EEFF4E 93
3 FEHE M2 UE HEe 2o 6H9 #3o] &
7 BYF AAAY T2 2 ot A FEoAR
< Z9E 4 JUTH. 233 plasmid profile £} H)
AL PFGEZ} AR BHYo] B2 F&F ZHAE
I 3ot Limas(17)& A& T A QA £d4¢
S. flexneri 2633 E L2 SAICE X3 FA
DNAS PFGEE Al3& A3 6719 21F22 VU
i, plasmid profile £} 3} PFGEE #7 AlgciA &
£ 983 A8 & AZE + dda A

AREL AFs 2 AdA el d>Shigella s
ez Xbalo 2 g ¥ FAA DNAS PFGEE
A8t T}, PFGE A4S 243 A3 S sonneid] 73
$ AF Ao AW 25F8F 259 AR aH
QoA Bk vre § sonnei 150F F 13TFNA =
4 FAAY T2 1 olgdez wAHY. a8a v
w2 3FFAME g FAAY g ®a oy
2 44 M2 gg FAAFGeR = BF 4714
aFgo2 383 FEY & AU AT A48 PR
€ & F UNAT AFg AN L /AR
2| S sonneidl 2@ o] YASE FFESF IA
o, AF A QoA EelE S flexneri®] 3% PFGE &
I 13FF EF T3 FAAY FL g1 olyez y
A ol & BT FAl BLE FARAEY S flexneri
o 9% fF8o] UAANSE FIY = YUY BAYL 7
o] Al A HAALE Ed#l PFGEd ol EATF U T
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g B2d%e d2AY, 22 A 383 PFGE
Ho| 2 g4 WA F43 443 DNAS PFGE
FHE AdAde] g, B A3 5UF e
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3 2571 FeA Lo fAAY A G433 e
FAAYLAE BFE 5 YA BEHo= AR
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olFF €T °lFE FIA TI HFEI} Y},
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2M9 F84E A BT

BB 1998 11¥€dA 1999 28 71A] £
L3 Sx258 B3 S sonnei 25 759 S.
flexneri 13 @F, A aydor £ e s
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25173} 8. sonnei KTCC 20097} & Aol o] &=t}
nl A A el P& o] &3 JFA 5 HA
A A Xbalo2 FMA| DNAE A§ ¥ PFGE
£ At

d o AF A @AEZRE EEE & F S
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& 7HA] o] 4o A WAS Bt F 7A o]
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A3} S flexneri®] 7% £l BFolA 37) u|vte) 4
A DNA #3 z0|& R ol EEdFde ¥
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2 & el

d B ' PFGE A#E B3 IF Ad9 AS$ S
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