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Characteristics of Epidemic Multidrugresistant Salmonella Enterica Serovar
Typhimurium DT104 Strains First Isolated in Korea

Mi-Sun Park, Ph.D., Yeoun-Ho Kang, Sang-Jo Lee", Chul-Yong Song, Ph.D." and Bok-Kwon Lee, Ph.D.

Department of Microbiology, National Institute of Health, Department of Microbiology,
Kyung Sang Buk Do Institute of Health and Environment,
Department of Biology, Chung Ang University T, Seoul, Korea

Background : Salmonella infections continue to
cause gastrointestinal and systemic diseases throughout
the world. S. Enteritidis and S. Typhimurium were tra-
ditionally known as typical food poisoning Salmonella
agents, the isolation rate of which has been increased
recently in Korea. S. Typhimurium phage type DT104
has become an important emerging pathogen. Isolates
of this phage type often possess resistance to ampi-
cillin, chloramphenicol, streptomycin, sulfonamides, and
tetracycline (ACSSuT resistance). The mechanism by
which DT104 has accumulated resistance genes is of
interest, since these genes interfere with treatment of
DT104 infections and might be horizontally transferred
to other bacteria, even to unrelated organisms.

Methods : All the isolates included in this study
were identified as S. enterica serovar Typhimurium
according to the Kauffmann-White serotyping scheme
and were definitive phage type DT104 according to
the phage typing scheme described by Anderson, et al.
A total of 63 isolates of S. enterica serovar Typhimu-
rium DT104 were characterized by antimicrobial resis-

tance analysis, pulsed-field gel electrophoresis (PFGE)
with the restriction enzyme Xbal.

Results : Four hundred ninety six S. Typhimurium
isolates were divided into 28 different phage types and
DT104 was the second most common phage type in
Korea. A total of 63 S. Typhimurium DT104 isolates
were grouped into 7 resistance phenotypes. Fourty one
(65.1%) isolates were resistant to the ACSSuTTic core
alone or to additional drugs as well except twenty two
(33.9%) isolates were resistant to the ASSuTeTic. Four
PFGE subtypes Al, A2, Bl, and B2 were observed
among DT104 isolates and type Al was prevalent.

Conclusions : We concluded two distinct clones
were present among Korea multidrug resistant S. en-
terica serotype Typhimurium DT104 and multidrug re-
sistant S. Typhimurium phage type DT104 has been
an important emerging pathogen in Korea. (Korean J
Infect Dis 34:1~8, 2002)

Key Words : Salmonella  Typhimurium  DT104,
Multidrugresistant, Pulsed-field gel
electrophoresis (PFGE), phage typing
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typhi Salmonella X = Fo A|5= JQFCE S. En
teritidis®} S. Typhimuriumo] X}A|3}= H|Fo] uf$ =t} n
ol A= ufd 30043 o]Ako] non-typhi Salmonellaol] 7+<3
B3 30 A= Agele Aoz Haxl up glow, oo
ol i AF Az 342 AAAll whE A7 Hel
NE FFo] 7testEE AAIHC.E salmonellosis® 17+
300%ho] %& FE gltha Thong o] Hashi glc},
< ARt WAle Sl HA Hiae 2l okt
FAE Kol glom Ao] MiEe] ALEE HAIE X
grsto thAl s Hole o] Fdow Axde} selrt
w5 ol AAolr}. o] F S Typhimurium  ZAAH
o7 FeHlEel tAlddl WS 7= nlge] vhe ¥4
ol nlsle] Tom, 1 F S Typhimurium definitive phage
type (DT) 10472 o] 7kA] E572] ahdAlell Aol A
& Holt vl Eol AR Z7h FAll A0 s Ty-
phimurium¢] 2507}4] o]4ke] s} & = shjel S Ty
phimurium DT104% 19841 ¢ oll4] %S0 2 ampicillin,
chloramphenicol streptomycin, sulfonamides, tetracyclines (R-
type : ACSSuT)ol] WA Hol= thAIA@A ol hTel =
dog wast #Ae ZA =Helw Y. w3 DTI4FS &
2} ampicillin, chloramphenicol, streptomycin, sulfonamide, tet-
racyclinesl] EAJol) WA-S 74w, 570¢] WAISA4 operon
o] o]zl JHHES} o] wjdx]o] 7] ufitell o] o]
Bl o Fow PAAI A spsAel g Ep .
A W=, o=, el a2l divfola 5 w2 vebellA
DT1047o] A|&2Ql WAl Kol AjZo] AEEE 3
Alell gk WA E3lslo] WA 23lERle] Hx Frtska
ek weba g UelellA o] & DT104F9] Z¥el of
g AFAQ HeEE sk givk

S. Typhimurium DT10472] #<d-2 Hol| A=l 2855
I AFBAY, 298 SHEY, £37], A, g3
NE AP AT sl =7l 49, AKEd 9,
d, ¥, vleAe, TE 59 4e Hgt,

1995 @9l 3k Ak AFS HAS =A% A4
2955F9] S. Typhimurium DT1047Fo| &4 %9l o]F
10/29570](2F 3% AWE) Agstsich Azt 109 F 93
o] 604 o]ie] odid ol thE Salmonella EXFoll <]
gF A E(0.1~02%) Ko} A ol o] el i HFH
Q SRS A e w olE

A9l W A RE ok sk 8 WHo
PFGE <}%o|i} plasmid profile 4 % ]
TR A 54 Aol B e} ik
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FeElvEtllA s B AAte Fall &elEl non-typhi
Salmonella®] H-2]vW1x7} 199213 8833Fol|A] 199913 2,0155F
2 oF 2.3u7} F7ksile) 1990t 2\74A] S, Typhigtol
7H ol FelEgl et 199217 E= S. TyphimuriumFo]
19961 o]Foll= S. Enteritidiso] 7P =& ubg HI=E
Mo} eJFolu} v]Fe| 732 o] FARE WAk ol
3 3 S. Typhimuriumd wid 15.6~39.7%2] A% Q]
YRS Holm Qe P, wghd B AT Selitelel
A 1997 1999744 B A El A A
gk, sk o g HE] =415 S Typhimuriume 5 25
S o Ay U A8S Ak olF DTIATS)
T RIS olF T S ShRRYS &
st SRAIAE YT PRGEGRY-S AR FoholA
Agoz HalF DTIAFS] E4S siotelr] Sleo] 2l

#191

1

=]
HI
4e
0=
iC3

1. A ZEF

1997358 19999 A= B ZAAds F3ll STHEAd
of] &el 9|5 S TyphimuriumT 496F5 S 2 Ewing
5wl v} A 443 0313} KA B
S ARe Aol H1EA shiek

1 1 O

2. OXIE AIE

S. Typhimurium 49672] 3}A¥ AFPe oJ3re] FobF
Z R 7AA ¥ 4 (Central Public Health Laboratory) 2HE] 34%
o] BF shAalg Hop wol Alglel] A-&shale. Blood agar
plateol] 18A]7F wfokst . Typhimurium7-& 2 mL2| phage-g-
Nutrient brothol] #Z(Light initial inoculum: 10° cfu/mL)s}
o] 1A17F 1587 Ax] wjekdl & phaged nutrient agar

of RTDE 248 3432 A4S HFH ¥ 37C W]
oA s loiele ek §7 1SS EF A5 E

ol we} sjx%E Al

3. gH Z+d AIF

S. Typhimurium DT1042 #elx 6335 thlo =g sk
A TR AEE AAslglon, A3l Agd dAle



| CDC9} 3= CPHLS X%F Salmonella A4 A}
S3l= gHAE HaZ o] ampicillin (A), chlorampheni-
col (C), streptomycin (S), sulphonamides (Su), tetracycline
(Te), ticarcillin (Tic), ampicillin/sulbactam (Sam), amoxicillin/
clavulanic acid (Amc), cefoxitin (Fox), kanamycin (K), gen-
tamicin (Gm), trimethoprim/sulfamethoxazole (Sxt), nalidixic
acid (NA), ceftriaxone (Cro), cephalothin (Cf), ciprofloxacin
(Cip) & 16&2] FTAY IS Aste] NCCLSS| w3}
71l weh "Haa syor AJfsigia dadFEe
E. coli ATCC 25922%% A-g313c1.

4. Pulsed-field gel electrophoresis(PFGE) A|&

PFGE: 1|3t CDCO| %FA5 Aol ule} BHI slant
of] &5k uljeksl F2 cell suspension reagentol] H-G-A]#
1.5% agarose®} EeS 412 % plug moldel] YW 4204
2087 £t} Proteinase K/cell lysis buffer 5 mLol] plugS
Q3 50Collq 247+ vjok & DWS TE buffer2 7H7F 31
4 washing 3+ & Xbal& 37TCollA] 4A7F S A|FT)
Seakem GTG agarose 1%S FHlsl Algta L g HRZA]71
plugE 7 wellol] loading &+ % Bio-Rad CHEF DR II sys-
tem-S ©o]-8}o] pulse time Z7Z1(initial switch time: 2.2", fi-
nal switch time: 64° , 6 V/cm, 14°C/22 hours)s}ol| 4] 388}
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1. B HAlLE E8t S. TyphimuriumztQ|
=4

7+ d A34A A 13Z 20024 3

9,345%90ck. o] F 2,245%(24.0%)7F BHH S
o= il ¥l FolAi A we ¥Ry ey
i o 94 FE A4Hel Bl WES Helw g}

(Table 1).

. Typhimurium

2. S. Typhimurium?Q| I}X|g 2A

1997 3 HE] 1999Wd7tR]  shAtol|lA] Hel=l  Salmonelladt
4,409% = 811%(184%)7} €x¥ S. Typhimuriumo|3]
o]F 49650l thelo] 34%2] S. Typhimurium ¥}A| 2 3}Z]
g AE AARE A3 DTI04% 5 28%2] spAde] &l
F|drk(Table 2). ATollA] Feld ¥ 5 44 DT1469
o] 111F224%)2 714 =& HaulsE H9lom DTI04
e 63FE AAQ 129%F XAste] $evietella] 28
2 ol FeEEE oz iyl

3. S. Typhimurium DT104729Q| 2FA|LHAIQFA}

S. Typhimurium DT104%F 6350l 3l s+FA(165)7<F
AAR A3}, 63F(100%) F7E SA| ol Al WAlE
Heir}k R-type ASSuTeTico| 223(34.9%)E chloramphenicol
o= WAS HolA] 99k, R-type ACSSuTeTicr} 173
(27.0%), R-type ACSSuTeTicSam7} 185%(28.6%),
ACSSuTeTicSamAmc7} 35(4.8%) 3L, R-type ACSSuTeTic-
Fox, R-type ACSSuTeTicSamAmcNA, R-type ACSSuTeTic-
KGmSxtSam-2 Z+7} 154 o] ¢l th(Table 3, 4).

o)ol 7

R-type

4. S. Typhimurium DT1047#2| PFGE pattern
M REF Az

6352] DT1047 ol et PFGE ¥ (XbaDe w43 A3

BE 10~12709 A 5 vl Tenover 509 Wb

19921 ¢

1999w d71#]  =el

=A% Salmonella &

Hell e}

H 230l
ST O =

o] 25 47}A] subtypes?l Al, A2,

Table 1. Number of S. Typhimurium, S. Typhi, S. Enteritidis and Other Salmonella Isolated in 1992~ 1999

Serotypes 1992 1993 1994 1995 1996 1997 1998 1999 Total

S. Typhimurium 438 279 126 365 226 207 213 391 2,245
(39.7) (34.4) (22.1) (36.7) (15.6) (24.2) (16.3) (17.4)

S. Typhi 223 271 141 169 360 108 300 233 1,805
(20.1) (33.4) (24.7) (17.0) (24.8) (12.6) (23.0) (10.4)

S. Enteritidis 182 137 242 306 716 364 626 1379 3,952
(16.5) (16.9) (42.4) (30.7) (49.4) (42.6) (47.9) (61.3)

Other Salmonella 263 125 62 156 149 176 167 245 1,343
(23.7) (15.3) (10.8) (15.6) (10.2) (20.6) (12.8) (10.9)

Total 1,106 812 571 996 1,451 855 1,306 2,248 9,345

() : Percentage
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Table 2. Phage Types and Provincial Determination of S. Typhimurium Strains Isolated in 1997~ 1999

PT SU IC GG GW CB CN DJ IN JB GJ DG GB GN BS 1 Total
10 1 1
12 10 10
17 1 1
21 1 1
22 1 1
32 2 2
46 1 1
46a 1 1
66 2 1 3
94 5 14 19
99 2 1 3

102 39 39

104 5 11 5 9 17 2 2 12 63

104c 1 1 1 1 3 7

135 1 1

146 1 1 109 111

153 4 4

167 1 1

192 1 1

193 1 1 6 1 1 2 3 15

194 1 1 2 2 1 1 8

195 1 1 5 1 10 2 1 17 12 3 53

203 1 1 6 2 3 1 1 1 7 29 52

204 1 1 2

206 1 3 4

208 2 1 3

U302 2 4 1 1 4 2 4 12 30

RDNC 11 2 2 7 1 3 1 4 2 2 5 1 10 8 59

Total 23 17 33 151 3 19 6 31 7 8 7 24 36 17 114 496

PT : Phage type, SU : Seoul, IC:Incheon, GG : Gyeonggi, GW : Gangwon, CB : Chungbuk, CN : Chungnam, DJ: Daejeon, JN:
Jeonnam, JB : Jeonbuk, GJ: Gwangju, DG : Daegu, GB : Gyeongbuk, GN : Gyeongnam, BS: Busan, JJ : Jeju

Bl, B2Z HF¥o] Fulol $gE DTI4FS 229 t}
oneOM SEYS Aog =A4=r). 32E PFGE 3
Al¥o] 405, A28o| 15, Blo] 205, B2¥o]
272 FEEAS Al A2 gypeZlellz 90% ol g9l 4
EZ Holx Bl, B2 type 7holl&= 80% o]ite] SAEES H

o]Z3 9lo] o] F7tll= Ads] $AZ 0l AAle] Y=

Ag & & o UslekFigure 1, 2).

5. S Typhlmurlum DT104?-°| SR oY
o7 HE] Bl DT104 2] kA WA okt
T AAAFE)T FEED2) A B ek 2 AellA =
U WAREE HAE QA3 359 WS
AGF e 2714 WAE)A EelE FFalAle o W

Aol FAl EAllsh= e Y & F ANk a2
el ARl BelE FEE Aol e £
(A18) : At oI, =8 % outbreaks, B13] : 791 outbreak)

Jof] o3 Al ubAlelS ZAs=
dl o8] 71A] Subtyplng H]'H‘]EO] Sa5A 2d F 9=
Ae AT 5 AU rH(Table 5, 6).

Kl




Ao e AT e f83bA AgEa Sk
AAF ez 1980 dtholl= =& S. Enteritidis PT4ol] ]38k 7+
odo] AuiH el o] FFo HAAHE 7t b FE=
o]Z9irl. 1990\ o]ejE+& S. Typhimurium DT1047} o]&
off eIl PT48} thA|x]o] AEE 3 FEor Fd3)
I 9l Aol

Sl A= 19981 3o 2 HE] S. Enteritidis 3 S.
Typhimurium7Fol] W3} phageE Hok Hlo} 1997vdHE] 1999
WA B AASs Bl EE 98 7R XY 4
AlES golste] gm a% S Typhimurium%fdlxi 28%9]
thekst sfAFo] #RIE9AL, o]F DT1043(12.6%)0] A=
Hog BIEsta FollA] FHARE W AP 39l

Table 3. Drug Resistance of S. Typhimurium DT104
Isolated in the Period of 1997 ~1999

7+ d A34A A 13Z 20024 5

ol wg} Sl A% DT1047Fol gt Aa]e AAA
o7 ol Fg Alo] AA QFE 2 9tk

gl A Az 41,222 ARdE fel F F S Ty
phimuriumo] 1995wl 9,702 (24%)FE FHAE Wo] E
glE oz Byl 19961 7~8Y E<b PHLISO]
Ardetel] o3k ArbdAle]  ZAEE W w2970
Zoll4] S. Typhimurium £-21%9] 47} 37 suzre] Helsh
H323S vl dxjs] Z7lstdek Tl A% Table 10|49}k
o] 1992\ %] AA| Salmonellar 1,1065 = S. Typhimu-
riumo] 39.7%2] 438519930l 34.4%,1995\3l = 36.7%
Z 71 wo] Relx|9irh19961d o]& S. Enteritidis7} 7}HAF
o HER AFNAske] 9 der feElEa Sk
H|E o]k 7t FAI7F DTI04 £33 o] YeAle
FHAA FFA 19961 CDC Aol oJshd WA o]
ACSSuT®l &o| S. Typhimurium E2]F 282F 5 90F

.. . No. of isolates % of dru - " =
Antimicrobial agents resintant o resstance G2%)ellA] FelEigle) ol Ul oﬂo] 19904 7%0llA]
Ampicillin 63 100 199514 S. Typhimurium 28% (9765F % 273)& Jjelyto
Chloramphenicol 41 65.1 ol 107} FollA A% 3052 S. Typhimurium R-type
Streptomycin 63 100 ACSSuTFol] thale] =R B4 &S 303t A} 255
i“lfonanllﬁdes Zi 188 (83%)7} DTI042 &ols|de}’ 719,
etracycline
A i i o Al )
Ticarcillin 63 100 thAlWA S, Typhimurium DT1043F0] o =hoflA] AbRdlz}
Ampicillin/sulbactam 23 36.5 7l A Fog 391" oHE FFoA EEH S Ty-
Amoxicillin/clavulanic acid 4 6.3 phimurium DT104 H-g] F+= Ax} =& WAES Holn £
Cefoxmn. 1 1.6 3] ACSSUTS] UjA)okah-& Eoi—z,—jl 95)\]:}_48)'
Kanamycin 1 1.6 N
Gentamicin 1 1.6 Tlell Al Zelxl DT104 SRRl thisto] FARRAG k4
Trimethoprim/sulfamethoxazole 1 1.6 5 Fotstazl 1659 diAle A AlES g3 A
Nalidixic acid 1 1.6 63% B} ACSSuTeTic, ASSuTeTic ¢ o WARS
Ceftriaxone 0 0 s N —
Contalothin 0 o Y 5% ool AEAl BAo e AL SAS
Ciprofloxacin 0 0 7IA AL Qlo] & IAle ZA =9
Table 4. R-types of Salmonella Typhimurium DT104 Isolated in Korea (1997 ~1999)
R-Types No. of isolates (%) Remark
A,S,Su,Te, TIC 22 ( 34.9) 5 drugs resistance
A,C,S,Su,Te, TIC 17 ( 27.0) 6 drugs resistance
A,C,S,Su,Te, TIC,SAM 18 ( 28.6) 7 drugs resistance
A,C,S,Su,Te, TIC,FOX 1 ( 16) 7 drugs resisitance
A,C,S,Su,Te, TIC,SAM,AMC 3 ( 4.8) 8 drugs resistance
A,C,S,Su,Te, TIC,LAMC,SAM,NA 1( 16) 9 drugs resistance
A,C,S,Su,Te, TIC,K,GM,SXT,SAM 1 ( 16) 10 drugs resisitance
Total 63 (100.0)

A : Ampicillin, C : Chloramphenicol,

S : Streptomycin, Su : Sulfonamides,

Te : Tetracycline, TIC : Ticarcillin, SAM : Ampicillin/

sulbactam, AMC : Amoxicillin/clavulanic acid, FOX : Cefoxitin, K : Kanamycin, GM : Gentamicin, SXT : Trimethoprim/sulfameth-

oxazole, NA : Nalidixic acid
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Figure 1. PFGE patterns of Salmonella Typhimurium DT104 isolates. Lane 1, 10, 20 : Molec-
ular marker, lane 2~7:Jeonnam (Al), lane 8, 9, 11, 12:Gangwon (Bl), lane 13: Busan
(B2), lane 14~19:Jeju (B1).
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Figure 2. Dendrogram analysis and PFGE patterns from 63 cultures of S. Typhimurium DT104 isolates.

Table 5. Genotypic and Phenotypic Characteristics of S. Typhimurium DT104 Isolates

Area No. of isolates Year Resistance phenotype (No of isolates) PFGE types
Jeonnam Yeongham 14 1997 ACSSuTeTIC (8) Al
ACSSuTeTICSAM (6)
Gangwondo Chuncheon 5 1997 ASSuTeTIC (5) B1
Incheon Namdonggu 7 1997 ACSSuTeTIC (5) Al
ACSSuTeTICFOX (1)
ACSSuTeTICSAM (1)
Chungbuk Boeun(Incheon resisdent) 4 1998 ACSSuTeTICSAM (4) Al

199310l 4] 1995d7}A] o Frol|A] trimethoprim (Tm)ol] . Tm WA FES LolA wARE DTI04 R-type
A5 Hol: DTI104 (R-type ACSSuTTm)To] 1%9llA 27% ACSSuT 7+d X goll o] FAE Ag3t AAY Aoz F
2 Z7}elga ciprofloxacinel] A& Holx DTI04 (R- At Q> . e

A

+ &2 ciprofloxacin® A}Zro]|A] inva-
type ACSSuTCip)To] 0%ollA 6% 2 Z7)sldrt. 99 7 sive salmonellosisol] A&AF 07 220]7] uiol] o] <A

T



Table 6. Geographical Distribution PFGE Types of S.
Typhimurium DT104 Isolates

PFGE type (No. of isolates)

Area Total
Al A2 Bl B2
Seoul 4 1 — —
Incheon 11 — — — 11
Gyeonggi 5 — — — 5
Gangwon 4 — 5 — 9
Jeonnam 15 — 2 — 17
Busan — — — 2 2
Gwangju 1 — 1 — 2
Jeju — — 12 — 12
US.A 4 — 1 — 5
Total(%)" 40(63.5) 1(1.6) 20(31.8) 2(3.2) 63

“excluded isolates of USA

WS HolW 2 BAS 2 Hg)
] B3] DTI04Z0A%E Fox, Sxt, NA Sofl 27}9] ]
4g moli Fol A7 174 Halslo] AE ofAlel el
WA Ee] AR Z7F FAIE Y 7}3‘*3% wAE = gk
v|=ol|A = 8. Typhimurium 22|52 4o & chloram-
phenicolol] WAl Kol DT1040]] EH*P Eo| markerZ A
Hjol, 74 o) RAFOIAL 5. Typhimurium 22l%ol)
o] chloramphenicol WA-S zAst 7 WAS Holw
CDCol B SHAREAES A ARE RS
sol A4HQ BAE Tt Y
A4 ST A4S A sk Fol8 ol B2
o] AW A gAY Ae FXskedl AgEe oAl
A4S ARl AXS Hela 9ok sllvksld fluoroquino-
lonesd 8 3A}X Fol] ALE = 283t A7 2XPHAS
Uehd ¢ glong AFsA AgstEs fEsta o
sl oo 79 DTI0479 73, 737 & 9 clonality
-5 9s]7] $lsle] PFGE typing ¥ plasmid profiling -2
W Sl f8s olSHAIT, ) el FelA
7}A] PFGE pattern®} plasmid profile-S Hof F917] w&
o PRI I DTIONTS! el Tefe W=
o) subiyping WHES Etielo] Aze WSl A
Ba4o] ke AA
AEH o Lt e Helzl S Typhimurium
DTI0470] AFHo g BRIty B 44 o|4e] thAl W
HFow slxlel wel DTIAF] diah 2el2 Ao
Q7Y Aol WEEHL Yok webd B AT
DTINZo] o3t S} 042 2 G7A Waol oj 3
HE ASstar o9, 7 AE & w7 % e

A==
o
ks
=

7+ d A34A A 13Z 20024 7

AL, ol WA EAH WAATE A% A%
AR BE T F 9% Ao v
Q of

S H 199735 1993744 BA S Fel T
%l S, Typhimurium$9] ZA)&-& HEAsle] o|F DTI04 3
off that kAR ES 2Ask WAfUEE WY
PFGE ob4-S HAlsho] Sujiel DTIO4 Fo] S4& 4
s skl

8t B : Salmonella 9X3 FlAH
F2 3l FHel A% W AR WA BRI
Hel®l S. TyphimuriumT 49650l thelo] A #H A
AAsk o]% DTI04 gz #elsl 635 dlsto] am-
picillin®]ell 15&°] 34| Haaz A 4 Alds
AABRAL PFGE M Algls AAsksdr

A 1} :S Typhimurium H2|F 496572 A HL& =&
28%2] s}R|Fo] FealE|glon] o]F DTI04 o] 63F& A
A9 12.9%E XABFFL;. 6359 DT104 T30l thsle] 16
Z9] <kAol| g WARAS B A3 A3} 635l B 54|
ol e WAe Hlom WAY ACSSuTTic typeo| 7h4
o] 4x|9ic}t. PFGES] DNA AH kAS ZAE {43
HHAS HS u] EF 6355 Algo| 40563.5%), Al
7} 27 A Xo]E HolE A28o] 13(1.6%), A1ET} 9
M AHL zto]Z Holx Blygo] 203(31.7%), BIE= 471
o] Axe] Ao|E Hol= B2yl 2F(32%)E LU=
HEA e g Zchlgo 2 HE] By FFoAeE 2o
3 YA ek} PFGE RS Hoith

2B AT AR 2 e s T

© F §. Typhimurium

ot

o

phimurium DT104 o] $-glvjgtol|AE §3lo] A 9l
onl, F) Hel F B4 o3F, T 5 B el
SRABL Y $3 oh WATl Helslelet E ol

= el R8s wig- WAjs] FHEle] glo
TlHelle TR R Aoldt 27FA] o449 cloneo] -3y P
I e 7FeAS HoFedeh A fepdEe A i
o ZHE] Bg% DTI04FFANAE A Ak T} &
8k PFGE k45 Hol ] 38 oiAl WA DT1047H9]
3 A% dg=AE % T AR
Ao 7|tk

i 03':,

A~
F 9

o ot

] _T'_'c'ﬂ—
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