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2003155 2004714 7 5R G| A HA T DAL ZHE 175, AR 2ZHH 18F 5 F 3559 Salmonella
enterica serovar Typhimuriumo] £2]=$] 1, L2 5 #F5 A2 2 34 WA AL, class T integron 54 2
pulse-field gel electrophoresis-f-3 (PFGE 3] ; pulsotype)©] &A= 2o} 355 2571 3t 71A] o] AF2] 84 o] W]
AL Y, A 23 225 52 5 ampicillin, chloramphenicol, streptomycin, sulfamethoxa-
zole/trimethoprime, tetracyclin, nalidixic acidol] YA} & el 2l o} 3555 9 A2 2 class I, I1 2 111 integron gene
cassetteS 7] A 3k A2}, A ALgAl 2 R 22 175 5 357} dhfrX-orfF-aadA2 integron gene cassette-= X -3}
A3, X 22 225 18F 5 1157} dhfrX-orfF-aadA2 integron gene cassette=-, 157} aadA2 integron< 2§
st o 23U 355 257} class 2 integron gene cassette} class 3 integron gene cassette:= X3} %] 932 Ao =2
vebtet. 3552 PRFGE 3 - 5714 2 75 2127, 3157} pulsotype AZ Y} A] 45 pulsotype B, C, D, E
3o 2 7247 ol F o). o] 2 g A2 B o A ER A ALz} S X ol A Q) S. enterica serovar Typhimurium
o 93 AndelFe d F7 FYF9 Aol 3 A YL B F. dhfrX-orfF-aadA2 integron gene cassette
Z HEH3F 1357} pulsotype A, dhfrX-orfF-aadA2 integron gene cassetteS X3t 1557} pulsotype B, aadA2
integronS X-5-3F 157} pulsotype E, integronS X3} 1A 92 1557} pulsotype AZ el

Key words [] antibiotic resistance pattern, class I integron, pfge pattern (pulsotype), Salmonella enterica Serovar

Typhimurium

A 7150 X84, 2855 A E wHEel 5,
A Y] FHLAT AR O 2 HAES] A Wdo] A
S7Fka gom, 53] Hde A53F WA A A
7 Nze] F71E Qg o]F AlirEe] tHAl Ul/d(multidrug-
resistance)ol] TS+ T4lo] T2E T Tt HAA vAEE Tl
A Salmonella 7 48 Q1435 7192 3421 HAX Ao
oH). i
Typhimurium (S. enferica serovar Typhimurium)®] 7-9- AA}3
Ao} 710 2 HE Wol #EHIl glom, o EE #ES
ampicillin  (Ap), (Cm),
sulfonamides (Su), tetracycline (Te)s2] 2] 71A] Aol
gk YA Bol BaEal ok, 3). Alite] 387 4tAl Ul
A 7]H& plasmid, transposon, integron gene cassette’s &
4 870 o Aoz deiA Qlom, oleld 94 7).
2 gk Al Wd At Ak Aldtelxe] mhE WS
F7Fe} M2 23] BT 99 dIeE RuHa gl
t}4, 5).
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Salmonella 22 Salmonella  enerica  serovar

chloroamphenicol streptomycin  (Sm),
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(mobile gene cassette)©]T}. YWHZ S 2 class | integron®] 73
s BH (5" conserved sequence; 5'CS)¥ 3T EHY
(3' conserved sequence; 3'CS)2] T3l 7PHG o] EA5)L,
7FAG S ol EAllsh= att I $A]ol TheksiAl AdE Ul
A o] EA 2h6). o] AR JH 5 BHGS
o &A= IntI 732k 4HE21 integrasedl] 23] o2 F-3A}
gol| Al Bol |0l A 9] AFe} Heks 7FssiA| et wEbA 4t
Y Z2 AddE FHAY A0 e oS Feok o
integron®] EASHAl =a1(7), AdE WA Ak SR ol
wE} o] 7k 233 o] oAl Ut Edo] 7sshAl Hthd,
5). Integron> ZYzto] BF-31al QI integraseo] W Al T/HZ
TEET, 71 F class 1 integron®] TFF3F HYAA] MTEolA] 3
WA BX3Y Salmonella 490 4] beta-lactamZ|, amino-
glycosideZ, trimethoprim, chloramphenicol's-2] A<} B4
U aEAe o] &Ee a7t dEE EFE] AFES FEshe
Aoz IdHA Urks, 9, 10). ©1HT EHo 2 213l class 1
integronS TFERE TE S0l A oA UIAdT 9 7Y B2 A
BAol = Ao E HuET (i, 12, 13). ¥ A7E 2003
WRE 200413 Abolol] AEX A AYgE HARREA}} =] 9
A2 HE 2% S. enterica serovar Typhimurium®] AW
A3, integron®] E¥ 9} 5 9 pulese-field gel electrophoresis=
olg-3lo] ¥a] #FE 1+ pulsotyped #4131}
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20031 17-E] 200413 Atelol] BHE A Helx AP ARt
EHOoZRE B3 S enterica serovar Typhimurium 1752}
BEAGANAN AsEE HA Y A7|25E L2l S enterica
serovar Typhimurium 1855 Ao ©]-88-HTH(Table 1). &8
T2 Ewing 5] W14l wet 4sheha] 58S AARE F
0L &rfol= FH R, HS A1 38 o= 244
o, 0882 PR ALY (KNIH, Seoul, Korea)ollA]
& ol AL&-51 AL, H3E A2 Difco (Difco. Detroit, USAYA}
o] AlF-S AH8-SkATh

TN LHEAIE

g3 348 0|83}, 34l ti2~3+= BBL (Becton
Cockeysville, Md.)AF]
ampicillin (AM, 10 pg), chloroamphenicol (C, 30 pg), gentamicin
(GM, 10 pg), kanamycin (K, 30 pg), nalidixic acid (NA, 30 pg),
streptomycin (S, 10 pg), tetracycline (TE, 30 pg), trimethoprim/
sulfamethoxazole (SXT, 1.25/23.73 pg), ticarcillin (TIC, 75 pg),
ciprofloxacin (CIP, 5 pg), ampicillin/sulbactam (SAM, 10/10 pg)
TS ARgEI o, A 9 A2 National Committee
Clinical Laboratory Standards (NCCLS) 7155(15) 2 AZA}S] A
Aol whsktt,

Dickinson ~ Microbiology ~ Systems,

E2lA0| = SM 1} integron2| 2| X|&H0I

ZEg2v=9] B2+ QIAGEN plasmid purification Midi kit
(QIAGEN, CA., USA)E o]83te] wejsldar, AgHe A=
ALe] AAlo| wgith 23 ZF2P]|EE 1.0% agarose geldll
A 100V, 1A]13F 27]%9%F 3 ethidium bromide (0.1 pg/mDZE 10
3 GAste] 2pe)id 2AE shollA BHEST Al A
integron®] EAXE FRIs17] $J5l, ZeAv|EE e
1% nylon membraneol] Ho]A]Z] 3 Sambrook 5-(16)2]
o] W&} DNA hybridizationg AAISFAIL, probeAlZH2 random
labelling kit (Bethesda Research Lab. Inc., Gaithersburg, Md.)&
o]8-3}43 [a32P]dCTPZ A T).

Integron FHXIS] PCR S, VM 24
Integron RS ©AI8}7] $18+¢ Tosini 5(17)2] WHE ©]
88} tH(Table 2). PCR ®¥F$-& A7} 20 ui7t A1, 1U Taq

Class 1 Integron Gene Cassette 5%} PFGE F38+%4 13

Table 1. Isolates of S. enterica serovar Typhimurium used in this

study
Strains® Year” Source® Area’ Ref.
H1 2003 human stool Pohang this study
H2 2003 human stool Pohang
H3 2003 human stool Gyeongsan "
H4 2003 human stool Andong "
H5 2003 human stool Yeongcheon "
H6 2003 human stool Yeongju "
H7 2003 human stool Yeongdeok "
H8 2003 human stool Andong "
H9 2003 human stool Yecheon "
H10 2003 human stool Cheongsong "
H11 2004 human stool Cheongsong "
H12 2004 human stool Gyeongju "
H13 2004 human stool Gyeongju "
H14 2004 human stool Yeongdeok "
H15 2004 human stool Yeongdeok "
H16 2004 human stool Uiseong "
H17 2004 human stool Uiseong "
P1 2003 pig liver Yeongcheon "
P2 2003 pig liver Yeongcheon "
P3 2003 pig mesentery lymphnoid Gunwi "
P4 2003 pig small intestine Koryong "
P5 2003 pig colon Koryong "
P6 2003 pig mesentery lymphnoid Cheongdo "
P7 2003 pig mesentery lymphnoid  Seongju "

P8 2003 pig mesentery lymphnoid Gyeongsan

P9 2003 pig liver Gunwi "
P10 2004 pig liver Gumi "
P11 2004 pig liver Yecheon "
P12 2004 pig mesentery lymphnoid Bonghwa "
P13 2004 pig mesentery lymphnoid  Chilgok "
P14 2004 pig spleen Andong "
P15 2004 pig colon Youngcheon "
P16 2004 pig colon Cheongdo "
P17 2004 pig spleen Mungyeong "
P18 2004 pigmesentery lymphnoid  Uiseong "

2Abbreviation: H, human; P, pig.
b<dYear, source and area of isolated strains

polymerase, 10 mM dNTP, 10mM Tris-HCI (pH8.0), 1.5mM
MgCl, 53 DNA % Z+7}9] primerE 10 pmole?] ¥l 433}
AT 78 DNAE ARFFE SRaol deelm, Aele

Table 2. Primers used for the detection of class I, II and III integron gene cassettes

Primer DNA sequence (5'-3") Position in submitted sequence Accession no.
5'CS 5'-GGCATCCAAGCAGCAAGC-3' 1190-1206 M73819
3'CS 5'-AAGCAGACTTGACCTGAT-3' 1342-1326 M73819

int12F 5'-ATGTCTAACAGTCCATTTTTAAATTCTA-3' 1914-1886 AJ002782

int12R 5'-AAATCTTTAACCCGCAAACGC-3' 1475-1495 AJ002782
int13F 5'-GTGGCGCAGGGTGTGGAC-3' 194-211 D50438
int13R 5'-ACAGACCGAGAAGGCTTATG-3' 959-938 D50438
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100°C, 20%-7F 7F=3ke] 7,000 rpmoll A 58 AR T A
ol F3tE AL ARE-EATE PCREIFS-Q] 272 27] HAA
< 95°C, 57t 13] AAIRE & WSS o4°CollA] 30%, Aj
k8- 59°Coll A 30%, TEFHRS-S 72°Co A 28 307 355F7]
HHESIGATE 35778k o] % mpA|RE SRR 72°Col|A] 7
2t A7t 13] WESAIFTE S35 01X DNAE 1.0% agarose
Vol 271953+ ethidium bromide(0.1 pl/ml )l 1083}
Mg & 2 AL Sl A ERIsHaL, WA 88
#2100 bp ladder (Bioneer, Chungwon, Korea)S AF8-3}$3 T}
A7\ Ee] AAHL Automatic DNA sequencer (ABI 3700,
Applied Biosystem, Foster, USA)E AF2-3}9] primer walking
method (18)9] W&} F=a3tATt A7 E £ GenBank2]
databaseZ ©]-8-3}] NCBI BLAST(19)2} DNASIS (version 2.6)
£ ARS-3kS

A ol

rE

Me

e B

Pulse field gel electrophoresis (PFGE)

Gautom®] W20y WFst] AT S tryptic
soy agar (Oxoid, Hampshire, UK)°l| &3 3 37°C, 2047} Bj
&t & 1.5mle] g (100 mM Tris, 100 mM EDTA, pH
7.5)0 TS Y3}, Vitek DR100 colorimeter (HACH, Colo.,
USAYE °]8319 12~15 % F4EE i F55 24310tk o
gE 7 200 plE proteinase K (20 mg/ml) 10 wiek w]g] FH]
H 1.2 %] seakem gold agarose (BMA, ME, USA) 200 ul2}
430] plug moldoll EF3Fe] 4°Col A 583F 2T 2L plug
moldE 1.5mle] ES %9 (0.5 M EDTA, pH 9.0, 1% sodium-
lauroyl-sarcosin)@} 40 ul9] proteinase K &gl T 55°Col|A]
1A1ZF ¥E8- A]7]aL, plug moldE- screen capol]l =371 %, plug
wash TE buffer2 A28t} plug molde] Al2-& 55°C &
Zo|| w|E] FOFAW SRR 1583 13]) AlF g F, 55°C2
g1 2 plug wash TE buffer (10 mM Tris, pH 7.5, 1 mM
EDTA, pH 7.5)Z 1584 33] Atk Al o] B plug
moldE 1 mm FE9] FAZE AW ¥ Xba IAIZFEA (Takara,
Otsu, Shiga, Japan)Z 37°C, 2413+ WA Algkal x2]€
plug moldE 1.0%2] seakem gold agarose® gelS #|2}3}aL
CHEF DRIII system(Bio-lad, Hercules, Calif.)S ©]-83}4 0.5x
TBE (Tris-borate-EDTA), 6V/em, 120°, 14°C, switch time 2.13%
~63.8%, 18A1ZF H7|9E Atk H71¥E F ethidium
bromide (0.5 pg/ml)ll 30327+ GA3kaL, SFGl 3084 33 &
AAIA, Gel Doc 2000 image analyzerS ©]-8-3}o] s}l
Molecular Analyst Fingerprinting Plus Software (Bio-lad, Hercules,
Calif) 22 195 o]-8-3t] PFGE 85 48t}

21 # 0

FMLHA & integron®| 2E

FAE 3559 S enterica serovar Typhimuriume] k4|4
A 2 integron?] FE= Table 33 2o W, SZH class |
integron®] ¥-¥+= Fig. 10 YER vle} 2t} F 137149 kA
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WA H8S Jehideh. BE 757) 15 olae] bl S
UERI0 ™, tetracyclinedll = 34571 WS YeLh A1
oA EEE 1759 A 95 (28.6 %7t 24 o)<l kAol Ul
e YERIRIAL, 657 (17.1 %)7} 34 o/l WA el it
AbgelA EElE gAAE T 4§, T2 tetracycline,
nalidixic acid, streptomycin, sulfamethoxazole, trimethoprime &
o WS Jepiich =ixelA] B8 185 A, 185 B
7F 24 o]de] kAl WS YERIAA, 185 F 177
tetracycline, streptomycine®]] WAJ-S H AT T3+ 1557} 34 o]
o] kAl WS JERNRISH, 1257} tetracycline, strepto-
mycine, ticacilline, sulfamethoxazole, trimethoprime, nalidixic
acidS 54 olFe] ohlol WAS Uehol, 1ol Beld s
enterica serovar Typhimurium®] AU 2 oAl A H=7}
AZe Aog Yelt) ol st A= Salmonella T3:0]
streptomycine, sulfonamide, tetracyclines2] kAol tisted WA
o] Hoh= Ha 22, 21)9F AT S, aminoglycosidesAl € 2]
GAA F o2 FAA B streptomycine®] =2 WS B
31(22)¢} LA Class | integron gene cassette®] #-¥+= A}
ol Beld TAF 175 F 353F7}F 2,000 bp =719 class 1
integron gene cassette 2 E%’S}ﬁq(lanehlanﬂ). X 25 E
229 185 FolA ampicillin, nalidixic acid, streptomycin,
tetracycline, ticacillin®l] W3-8 YeER= 15:04= 1,000 bp2)
class 1 integron gene cassette (laneS) FHAHES, 5A|o]/de] oF
AWAAS Jel= T 115904 2,000 bp2] class T integron
gene cassette% °é°1 % 12—;1(—7]- class 1 integron gene cassette
(lane4, lane5~lanel5)S R-F3F3THFig. 1). 18y} 3552 A
T4 class 2 integron gene cassette¥} class 3 integron gene
cassette T2} FF A2 #EAE A FSkth 2,000 bp =719
class 1 integron gene cassette A} AEE w52 2HAIW
4 FEe 5Al ol el oAl WS YRS, class |
TR HEE EE dFT
streptomycin, sulfamethoxazole, trimethoprime, tetracycline®l] ]

& YERH ATH Table 3).

integron gene  cassette

M 1 2 34 5 67 89 101112 13 1415 M

1,000
(bp)

Fig. 1. Amplified class I integron gene cassette from representative
strains of S. enterica serovar Typhimurium isolates. M: 100 bp ladder
as size markers, lanel to lane3: products from strains isolated from
diarrheic patients, lane4 to lane15: products from strains isolated from
diseased pigs.
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Table 3. Distribution of class I integron gene cassette gene and
resistance patterns of 35 strains of S. enterica serovar Typhimurium

Strain Resistance pattern® Intl gene Size(kb)

HI NA,S,TE - -
H2 NA,TE -

H3 NA, S, SXT, TE, TIC
H4 S, TE - -
H5 TE - -
H6 SXT,TE, - -
H7 TE -

H8 AM, S, SXT, TE, TIC Int11 2
H9 NA,S, TE - -
H10 TE - -
HI1 C,GM, S, TE, - -
HI2 NA -

H13 K, NA, S, SXT, TE Int11 2
H14 TE, - -
H15 C,TE - -
H16 TE - -
H17 TE - -
Pl S,TE -
P2 S, TE -
P3 AM,C, S, SXT, SAM, TE, NA, TIC,GM  Int1 1
P4 AM,NA, S, TE, TIC Int11
P5 AM,C, S, SXT, SAM, TE, NA, TIC,GM  Int1 1
P6 NA,S,TE -

_
2
=
-
)

[N T S

P7 AM, S, SXT, TE, NA, TIC Int11 2
P8 AM, S, SXT, TE, NA, TIC Int11 2
P9 AM,C, S, SXT, SAM, TE, NA, TIC Int11 2
P10 S, TE - -
P11 AM,C, S, SXT, TE, NA, TIC Int11 2
P12 AM,C, S, SXT, TE, NA, TIC Int11 2
P13 C,S,NA - -
P14 AM,C, S, SXT, TE, NA, TIC Int11 2
P15 AM,C, S, SXT, TE, NA, TIC Int11 2
P16 AM,C, S, SXT, TE, NA Int11 2
P17 S,NA, TE -

P18 AM,C, S, SXT, TE, NA Int11

*Abbreviation: TE, tetracyclin; S, streptomycin; Tic, ticacilliny GM,
gentamicin; Am, ampicillin; C, chloramphenicol; NA, nalidixic acid,;
SAM, ampillin/sulbactam; SXT, sulfamethoxazole/trimethoprime

Class I integron gene cassette2| 5S4

ZZ 9 class 1 integron gene cassette AL A7IL A&
HAAE AR TS B4E 23 Fig. 29 2tk HiA 014
g #FE5E SZE 1,000 bp=7]2] integron 17, 2,000
bp =719] integron gene cassette 1713 o2 A7|MLES &
2338k A3} 1,000 bp =712] integron®] streptomycin¥} spectino-
mycin-‘ﬂ WAT B4 e aminoglycoside 3' adenyltransferase
FATE S vlEE aadA2 AR A= 2,000 bp
=719] 739 dhfiXH-orfF-aadA2 ZZAZ dihydrofolate reductase
9} aminoglycoside 3' adenyltransferase SATH 2HE-S THEH,

streptomycin, spectinomycin 2 trimethoprim WA #& {3}

Class 1 Integron Gene Cassette 5%} PFGE -84 15

— 3 (A)
Int11
5° dhfrXli aadA2 3°(B)
Int11
5 — dhfrX Il aadA2 3’(C)
Int11
\‘ f i
0 1000 2000

(bp)

Fig. 2. Structural organizations of class I integron gene cassette of S.
enterica serovar Typhimurium isolated from diarrheic patients and
diseased pigs in Gyeongbuk area. A and C integron gene cassettes:
two strains isolated from diseased pigs, B integron gene cassette: one
strain isolated from diarrheic patient.

A2 ENFA A fElY #FE5E SZE 2,000 bp
3719] 2k T 118S 433 27} dhfiXII-orfF-aadA2 integron
gene cassette® 2 F-AE|Q 3, 57PAGY HEo) dnfrXIH-FA}
7F, 3 7P Fell aadA2 §-HAPE A8 o#E ¥
B]9] integron gene cassette= AFE At &3} o2 UM
oz & Aox &3] BaEa k23, 24, 25, 26). &
Aol A E-44% integron gene cassetted] 73T thH-E-2] W
AA#AH 724} integron gene cassette®] SF-99] AZF o] 2
T sty 3EThe] 1-f3F GTTRRRY(R: purine, Y:
pyrimidine)f-AAN G- 7HAIL Qe ASE UETH10). dhfr
XIl-orfF-aadA2 integron gene cassettes dhfiXIT 3419} aadA2
FAA7Y AZFTE Fe)Z trimethoprim¥} aminoglycosideS X
ghet ot Al WAl B, dhfr FRAe] A
dihydrofolate reductase®] A2 WSt  dihydrofolate”}
tetrahydrofolate2 2] o|& AIsl W3S YehlA 3t
= 20837 oA 9] class | integron gene cassette %2 T
23k ¥ishk= 19801 ZRke] thgtoll A aminoglycosidesl W43
¥ class 1 integron gene cassette®] $-AISHA] WAE AHolaL,
19821301 dhfrA12, dfrA17 integronE©] WZE o|FZ 71X
dhfr integron®] &3 BIE0] F7FSh= FAlolH, 1980t 7HA]
3 Z(single cassette)?] integron©] THHE-E-0]Q o1}, 1990 At ©]
FEE giiato] F7HA o] ARE FrrxpE AdtE FH
9] class 1 integron gene cassetteZ}= 7 o] 1:]-(27). dhfrXII-orfF-
aadA2 integron gene cassette®] 3¢~ tiAolA 71 E3) L
He WAARE fAxEe g RuFo] glem(27), 53] o
A E2)E )] integron gene cassette 3= dhfrX I -orfF-
aadA2 FEJQ] integron gene cassette®] 198313 o] $RE] YE:
a1, @Al E2E T EY dhfrXIl-orfF-aadA2 & integron
gene cassette H--2°] 48%Jo] HirE uv} Ack27). o3 2
= B ATFNA 35F9] S. enterica serovar Typhimurium®]| 4]
42.8%(15/35)7F  dhfrXIl-orfF-aadA2  BEJS] integron gene
cassetteS 1T 4= ANA AT} H]S=g Afol}. wjeba] o]y
3l %3513 o] integron gene cassette©] TF2 P o] Al
AHE E2 N ST 7hso] e AR F3EH, &
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M ZL- AZ3 integron gene cassetteol] 213 THA|W A2
A& dSslr] st drdelt 2ol ok iAol o
P 2APE 383 Aog dAntd) JiSddA B Tl A
23t 233 9] integron gene cassette®] =4 UElU= A
AAEAAZAN AL EEA S Hg Als A7 B A8 R
2O Z tetracycline?} streptomycins Zo] ALE-E 7] wjiEoz <&
HA Qar23) T3 7)Eol BaE uke, 27, 28)$F ol
streptomycin®] 734~ 71504 T2 AREEE oFA|Q)T, A
Salmonella Tl 3 21552] F F 15%<= HAAA 71R181H,
HYPR]317] 299 70% Salmonella FQ=N A BIEH Ao E
437 Z(29) 0= Euff Algol| A f2]E FolA] dhfrXI-orfF-
aadA2 FENQ] integron gene cassetted] AEL 7IEfEle] TS
jy 23t Ao 2 HulE Ao FEHEr

2, ot e o

Class I integron gene cassette2| 2| X|£Ql

HRZHE 2] aadA2 integronS A3kl A= 1579 S,
enterica serovar Typhimurium¥}  dhfrXIl-orfF-aadA2
gene cassettesS R F3Fal A= 259 S enferica serovar
Typhimurium 2 AFgol A 2] 1579 S enterica serovar
TyphimuriumS A3} ol Q=] = FHAv|=E &
2]k & southern hybridizations 2A|8le] aadA2 integrond}
dhfrXIl-orfF-aadA2 integron gene cassette®] -FZ1AFdolA2] <
X Z g1} THFig. 3). Fig. 3¢ AARIO] Yl ule} o]
o] ¥ Al7Iu Eejee Apold] wEt STkanE P o
A 924 YeRdt). Southern hybridizationZ2¥} aadA2 F-AA}2]
78 50 kb A% A7]e] SERam| =] ERghks AL & 5 A
I1(B)(10, 23), dhfrXIl-orfF-aadA2 integron gene cassette®] 73

integron

(A) (B)

Fig. 3. Results of plasmid profile (A) and southern hybridization (B).
M: A Hind III size markers, lanel: strain containing aadA2 integron
isolated from diseased pig, lane2 to lane3: strains containing dhfrX II-
orfF-aadA2 integron gene cassette isolated from diseased pigs, lane4:
strain containing dhfrX Il-orfF-aadA2 integron gene cassette isolated
from diarrheic patient. Arrow indicates the position of aadA2 integron
on plasmid.
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T Egd9] Aolel= BAGle] AHE 35 B5U) SERav|E
o= AFSHA go} o]E HdE°] HA-8= dhfiXll-orfF-aadA2
integron gene cassette®] 73-F- FAA G| EASH= Aoz FA
Ao}, o]#3F A= dhfrXll-orfF-aadA2 FERS] Z3H integron
gene cassette’} GAA/Fol XS Bl FASFATHRT,
28, 30).

Pulse-field gel electrophoresis(PFGE) profiles

RoE B35 7te] §44 QDAL Qolus] $15le] PFGE
E AN Ad= Fig 49} 22H, pulsotypeS AR dFE
7he] §44 ARPAES LA AR Fig 59 2.

M {1 2 3 4 5 6 M 7 8 9 1011 12 M

(A)

M 13 14 15 16 17 18 M

19 20 21 22 23 24 M

1,13
668.

452.7.
398.4

363
51e:

173.1
167.1

18%:
i1

(kb)

(B)

Fig. 4. PFGE patterns of Xbal-cleaved genomic DNA of S. enterica
serovar Typhimurium isolated from diarrheic patients (A) and
diseased pigs (B). M: molecular size marker, S. enterica serovar
Brandrup H9812, lanel to lane6 (H1 to H6); strains isolated from
diarrheic patients in 2003, lane7 to lanel12 (H7 to HI12); strains
isolated from diarrheic patients in 2004, lane13 to lanel8 (P1 to P6);
strains isolated from diseased pigs in 2003, lanel9 to lane24 (P7 to
P12): strains isolated from diseased pigs in 2004. PFGE patterns of
H13 to H17 strains and P13 to P18 strains were the same those of H1
sample (data not shown).
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Jaccard (Opt:1.00%) (Tol 1.0%-1.0%) (H>0.0% S>0.0%) [0.0%-100.0%]

Sran
PFGEhp Sbsimiaty i PFGEhp
2 2 = g
e T [ H1
[ [ 1] H3
. \I‘ } Il P12
\

Il H2
L1 P4

Fig. 5. Dendrogram of tested strains based on the above PFGE
patterns. The percent similarity among PFGE types are shown at the
top of the figure; scale at 100 means identical. The strains tested by
PFGE but not shown this dendrogram means the same PFGE pattern
of H1 strain (pulsotype A).
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ABSTRACT: Structural Analysis of Class I Integron Gene Cassette and Assessment of Genetic Rela-
tionships by PFGE of Salmonella enterica Serovar Typhimurium Isolated in Gyeongbuk

Area

Chang-Kyu Sohn*, Jung-A Lee', Do-Young Lee, Wan Hun, and Jung-Kyo Jung (Micro-
biology Section, Gyeongsangbuk-Do Health and Environment Instiute, Daegu 702-702, Korea,
'Gyeongbuk Veterinary Service Laboratory, Daegu 702-210, Korea)

Thirty five Salmonella enterica serovar Typhimurium strains were isolated from diarrheic patients and pigs in
Gyeongbuk area from 2003 to 2004. All 35 strains (17 strains from diarrheic patients and 18 from pigs) were
resistant to more than one drug and most of strains isolated from pigs were resistant to ampicillin, chloram-
phenicol, streptomycin, sulfamethoxazole-trimethoprime, tetracyclin and nalidixic acid. Each isolate was also
screened or the presence of class I, II and III integron gene cassettes. Among 35 strains, 3 out of 17 strains iso-
lated from diarrheic patients, carried dhfrX-orfF-aadA2 integron gene cassette and among 18 strains isolated
from diseased pigs, 11 strains carried dhfrX-orfF-aadA?2 integron gene cassette and 1 strain carried aadA2 inte-
gron only. But any class II and class III integron gene cassette were not detected in 35 strains. Thirty five strains
were divided by five pulsotypes. Thirty one strains out of thirty five were pulsotype A. Among the remaining 4
strains, one each strain belonged to pulsotype B, C, D and pulsotype E. This data of pulsotypes showed that the
widespread of pulsotype A, Salmonella enterica serovar Typhimurium in human and pigs in Gyeongbuk area
may have been caused by the dissemination of a few epidemic strains in this area. Thirteen strains contain
dhfrX-orfF-aadA2 integron gene cassette showed pulsotype A and one strain contains dhfrX-orfF-aadA2 inte-
gron gene cassette showed pulsotype B. One strain contains aadA2 integron showed pulsotype E. But fifteen
strains do not contain any integron showed pulsotype A.



