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Abstract . This paper dealt with plasmid DNA profile in 98 Salmonella(S') isolated from pigs and cattle
sources in Taegu, Gyeongbook and Gyeongnam during the period from 1984 to 1987. Also we were stu-
died for restriction enzyme analysis of the plasmid DNA, and mouse infection, Sereny test and normal
serum resistance test in guinea pig for §' Hphimurim and S entenitidis harbored or cured 60 megadalton(Md)
plasmid and 36 Md plasmid, respectively.

Of the 13 Salmonella isolated from cattle, 7 Salmonella harbored one or more plasmids and molecular sizes
of the large plasmids were 60 Md for S #yphimurium and 36 Md for S entenitidis.

Of the 85 Saimonella isolated from pigs, 47 Salmonella were confirmed as being one or more plasmids, and
all the S pimurium stains harbored 60 Md plasmid.

In enzyme digestion with 8 types of restriction endonuclease for 60 Md plasmid DNA of S typhimurim,
cleavage patterns were varied to enzymes, and the DNA was segmented into 4 to 15 fragments.

In restriction enzyme analysis of 36 Md plasmid DNA obtained from four strains of S. enteritidis, the
DNA showed the same cleavage patterns obtained with Eco RI, Hind [l and Bam H I, and was seg-
mented into 3 to 5 fragments.

In virulence for mice by measuring the 50% lethal dose(LDs,), the LDs, values obtained for 60 Md
virulence-associated plasmid harbored strains of § typhimurium and 36 Md virulence-associated plasmid of
S enteritidis were up to 10*~fold lower than the values obtained for the plasmid-cured strains of the same
serotype. Only the plasmid harbored strains were resistant to the bactericidal activity of 90% guinea pig
serum, and only they gave positive responses in sereny test. We suggested that their plasmid DNA might
be associated with virulence for mice.
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JoiN B #AZY 94 ZE FUT FHAEH
ojgtt}. 53] FE& Alde 348 Fgdo H1 8l
A BEFAALAH AN E S F2AHD ot
~5

SalmonellaZ B 5 2) A3 FE BT Slojx ¥A
3, A EY, phaged 2 FANAY 59 A%
A zatA o] 2AHelA gtoP ™ 24 A
plasmid DNAE #2]8td o] &9 W79 ¥ 4z A
#4: Aelol o3 DNAY AdYd 58 43t £3
AEgeA EAo] nje} L FAE FHEL Je AY
o]}, 1015

2 o8 AFAEN A0 Sabnonella 53, Escherichia
wli, Yersinia ;@ 'R Shigella® 7 5 o8] AN A FAA o
A4 ool F AF, 4 A 5ol plasmid
DNAS fHA R oJgicim F2iA Yoh 1%

53] Salmonellad; 79 W YA #9 plasmidoll #3 A
T M E § tphimuriun®] 60 megadalton(Md) plasmid, §
enteritidis®} 36 Md plasmid, S dublin®] 50 Md plasmid X
59 vpg2o] i@ WY BAVE Y-Sl A
1 gy, 10.26~

8 LU NE F 52100 & g HAA B
23 Salmonellad; 7] A Y 53 plasmid profile |
3l R vt AT EF lage plasmid7H ¥ A4 3%
#do] A Rz AAE vt )12 o] & plasmid D-
NAS Aol 23 384 2 B33 Al
£ Ul A 251 de Aotk wetA o] AydA
29 AN B2l @ Sumonellad T F 2 plasmid
DNASQ| profile, AZHE A Mol o3 B} 4% DN-
A9 BARANS BNt A AYA, serenyrH 2
ol ¢ ZHYAHE A28+ plasmidet ¥ A4 A
ZUAE FEPLEN o5 FEFY At L NEE
A% 95 Q7Y FAFEY 1 xAE 7I9EA
Cig=

Mz % Yy

SAIRFE B Al AHEF FFE 19849 F-H 1987
A7A) g7, A8 2 AdAge & L HA2RH E
2] A E S pphimuriom 155, S enteritidis 55, S derty 30
Z, S infantis 185, S anatem 15, S monteovideo 15, S bareil-
by 65, S bredney 85, S paratyphi B 65, S thompson 45 L S
senflemberg 45 Solv] o1& T Y, FAUA 3
2 A4 plasmidi= # 5% 93 olv] R1E vt
ek,

AYSESEE gl FESHE ZAL © Salmonella®; T 9] 34 &

AN Y& Ewing' 9] Wl ute} A stetd Y3 drbe
ZA(0) W2 (H) AU Y& A1-8-314 slide X tube &
Hurg-g A st

Plasmid DNA 22| : plasmid DNA®| profile& ZA}3t
71 918+ Maniatis 5] Alkaline lysis '8 2 2 plas-
mid& #2389t 2 &3 & lura bertani(LB) broth
5méE 37C, 1ok 1g wl43led 15,000pm 2 587 Y
AEYE YAY FA4F GETE 4 (50mM glucose,
10mM EDTA, 25mM Tris-C1, pH 8.0), 4mg Lysozym-
e, 20044 Lysing solution(0. 2N NaOH, 1% sodium do-
decyl sulfate), 150 #£ potassium acetate < (5M pota-
ssium acetate, glacial acetic acid, pH 4. 8)& =&l 2 7}
at51 48t 3 AT 5% phenol/chloroform
oz My, AUt L4 E Yol 20 9] eth-
anol& 7}t -70CA A BATF A A s H 7
%o Mg A3k

M7|9% : #al ¥ plasmid DNAS A 7)19F & agaro-
se€ TBE-&94(0.089M Tris-HC1, 0. 89M boric acid, 2.
5mM EDTA, pH 7.2) 2.2 0.7% 57l 2HE gelol 4] 80
~100V, 3A1ZE WA 4213 A Ao WA 2 g
ele ethidium bromide(0. 5 #g /mé) 2 G ¥ 219 A
ZAbstol| A 891382 poraroid type 667 film o2 ALz #
skt

Electroelusion : A 7] 4 5% 424 illuminator’d ol A
DNA band & #9133 93}= DNA band& A9 3 o
2, gel ¥ & dialysis bagol ¥ 1 0. 5X TBE buffer2
A §-F 100V A oF 347 71958 AAEo 283
A 23ME 73 oS buffers 343t gel2 HH 3
¥ DNAE & plasmid DNA £y ol A e} 2o] p.
henol-& %23} 3L ethanolE A A|Z1F TE bufferol pl-
asmid DNAE =d Algask HM gz A3

HBtEA 2| Al §E A= BamH [, Bgl 1, EcoR
I, Hind I, Hha I, Bal I,Sal I ¥ Pst I (Bethesda
Research Laboratories, Inc.)%& AM8-3F &2, vh-g27
2 FF 3 ALl ARE X Hel ube} A AlBE YT

Plasmid curing : plasmid curing& Jones 59 g®
o @2} 60 Md plasmid B4 S tyhimurium % 36 MdH 5
S enteritidis 59l W3l ethidium bromide %% novobiocin
58 A 88tY plasmid curing TF& AWs )

Opp2 ZAAE S pppimurium 2 S enteritidisTt5-2] &
plasmid B #5594} v}-§-20f th W] 5@
A% 2AH37) 913k Helmuth 59 "% F35tef wp
22: A9 A1 8¢ AAEAEE 60 Md plasmid B+ § 6~
phimursan 'Y 36 Md B S enteritidisTt 52} plasmid curing



#FE 42 TSB #j Ao 37C, 1oF & wjF3le] 9
ARAF 0.85% NaCl2 1P ~10°m = A FHAA 7%
o2 JF83 4F 0 FFEUA LD SA 3.

Sereny A8 : S pphimurium B S enteritidisT 79} plasmi-
d curing@F¢] v}$-20] of ¥ serenyA ¥-2 Helmuth 5
o W% e} 4 FFE 37CoA 1ok v FF 5 o]
el 2 Aoy /524 #3319

A MM ZAL: 83 AP FA Helmuth 59
W mel 7 e gy Balsly $3HA ¥
2 #A% g A3t AR FATFE LB
brothel] 37°C, 1¢F ¥ 3} PBS(phosphate buffered sa-
line) 422 1,000 SN o3 BT Y 0.1}
YA 0.9 E EFHF I7CAA wlFste] 3A1A
HFFE FAstd AGENsn, LBHBU R o =)
St A wFFE oAt ERF Y JEgr-E
71ELo.2 3NN Y g E v astd HEgE &
At e 1 271000 4Yd BYAFHoz B
A3tg .

4

1984 2 H 19873744 A 2 a2 FE £ Sa-
monellass T 9859 3l IMVIiC, phenylalanine deaminase,

KCN, malonate, gelatin, H,S 2 motility A1 ¥ & maltose, Fig 1. Plasmid profile of Saimonella isolated from cattle.
Lanes : 1, S typhimurium; 2, S monlevideo, 3, S entevitidis, 4, S derby; 5 through 7, §
ententidis; 8, A DNA/Hind Il

sucrose, mannitol, glucose, dulcitol, inositol, salicin, rha-
mnose, adonitol, trehalose ¥3) %5 59 JAHAIE A Al
3 Salmonella &< & #8913 5 ] ] , .
6}?1 S 24 ® “_8}9&?_ EQ‘: O % H A% Table 1. Distribution of plasmid DNA in Salmonella isolated
WAE o450 Samomells A Y-S FABHTH o ol

HA) g 2 N Salmonedla E7 98Fo 3 plasmid No. of strains

o) BRAYE FASH] A8 plasmid$ 2a] 2 A7) Source  Simonella  Massof ) smid

species plasmid(Md)

45 AT A= Table 13 2o} & F3 Salmonel- content strain)
la% ) plasmid 2 F4%E B § pphimurion 5 65-] Catle S pphimrian % ;E”

1373 5% 750 A 1710149 plasmidg 2F3 32 AU "; m"w’""ﬁ’ :67 3(;;

3, S typhimuriume ¥ U3 7 Fdo] gL Aoz 25 S montaide 70 101)

£ o 60 Md®] 2 plasmidE B #3k3 AAH(Fig 1). S infantis - 2(0)

§ eweritidis 55 457+ °F 36 Md®] & plasmid & ®fsk Sanatan ... P L 0/
T AN S dety 35 % 157F 9 2.7 MdS) plasmid . Subtotal 1)
&, § moicido 177} % 70 MdS) plasmid® wf gz Swie  Sohmeim  $01025 4
AUt § infantis 25 L S anatem 15+ plasmid & #F j’“’y 25 0.8 8(8)
5 A S parayphi B 2.5 6(3)

HA fA Salmonellass 72 plasmid B 73 32 § tyhi- S thompson 2.5 4(2)
murium 5 8% 9] 857 FF 4757} 170 01°2 9] plasmid & S infamtis - 16(0)
BRI AN, S pphimuriom 145 A F7} % 60 Md ~s‘ bareily - 228;

o B}
94 @ plasmld% %%agi 5’_%3}3_ ﬂﬂg‘q’ 2_;‘1_‘\_—___ Suthtal ........................................ 85(47) .......
ok 10 R 2.5 Md9} plasmid & B F3txn AU Fig 2). Total 98(54)
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1 2 3 4 5 6 7891011 12 123 4 56 7 8 910

Fig 2. Plasmid profile of Saimonella typhimuriam isolated fr-
om swine.
Lanes : 1 through 11, S yhimuriure; 12, 2 DNA/Hind [I.

Fig 3. Plasmid profile of Safmonella derby isolated from swine.
Lanes : 1 through 9, § derdy; 10, A DNA/Hind .

1234567829 1234567891011 12

23.1
9.4
6.6
4.4 Fig 5. Restriction analysis of 36 Md plasmid DNA from
Lane : 1, through 4, EcoR 1; 5 through 8, Hing IIl; 9 through 12, BamH .
2.3 Table 2. Virulence properties of plasmid-carrying and plas-
2.0 mid-free Sabmonella typhimurium and Sabmonella enieritiis
for mouse
Serotype ~ Plasmid LDso Sereny % resistance in
size(Md) (CFU/mf)  test®  90% seum
S typhi- 60 10* ++ 160
Fig 4. Restriction analysis of 60 Md plasmid DNA from murium - >108 + <1
Salmonella typhimurion. S enteritidis 36 10° ++ 250
Lane : 1, DNA/Hind [I; 2, 60 Md plasmid; 3, BamH I1;4 Bal I;5 - >109 . <1
EcoR 1;6 Hha ;7 Hind I; 8, Pst 1;9,Sal 1. *

: -, 1o reaction;+, inflammation;+ +, keratoconjunctivitis
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S derbys 1R F % 0FF7F %F 50, 2.7 TE 1.0 Mdo]
39| plasmid& B3 2 AU T plasimd ¥/3L 374
i 2 veboi(Fig 3).

S bredngy 855 2.5 % 0.8 Md®] plasmid €, § parapyphi
B 65%F 359 S thompoon 455 25 9 2.5 Md9] plas-
mid& ER332 AUk § infantis 165, S bareilly 65 2
S snfienbery 47 F& plasmidE A3 #FY F U

B S yphimuram S} 2 60 Md 2 S enteritidis &) F 36
Md plasmidell &l A& A 7] 9 5 F electroelusion2 4
A8t A @A A Xelo 2§ DNA E-Y4L Fig4
% Fig 59 2t} § sphimuriom®] 60 Md plasmid DNAS]
W@ AFESA ] 1o BamH A& 4704
2AHAA, Bal INME 1571014, EcoR INME 6
7h 1’4, Hha I°1*¥ 471°]14, Hind Mol A= 9710
4, Pst Tell & 1374 0]4, Sal ToA & 9ol ez
t}eFg DNA £ 3948 Jehhith

S enteritidis ] 36 Md plasmidoll o & A §& & A 2] of
AeJ A EcoR TolAlE 47)¢] 49l 8, Hind MAE
5704, BamH I olA & 370l ake] 22 vele
) FF3te] DNARE 49 Aol AR A stk
(Fig 5).

S typhimurium @] 60 Md plasmid 2 S enteritidis ©) 36 Md
plasmid B f 52 WA #e 33BAE 7937
#13t o] & plasmid 2 #7359} plasmid curing 7 30l
e uh9-2 A Y, sereny A Y 2 71U ¥HY Ay
AALE A A% A& Table 29+ 2t} 60 Md plasmid
BF S ophimurium 2 36 Md B S enteritidis T F 9%
& 7 H%EA LDy 242 10°'CFU/mé 2 10°CFU/mé
ol 1 2} plasmid curing & % & 2 1°CFU/m¢ 2
10°CFU/mt o] o) th. £ % plasmid RT3 sere-
nyAl el A ZtA o] AA AL, ¥H HYA oI
WA plasmid curingF £ 2 29 go] JAFHA @
*x, A FEH oz JeEd S pphimurim] 60 Md pl-
asmid B S enteritidis®] 36 Md plasmid B/ F+= H YA
7} BA 7 QAgol AAHUTh

o F

Sallmonella A% 2] HBAE Ho}str] A% P
2 SabmonellaTt 9] A Y, B EY, phaged L FANWA
P 5 AL YOV 2o & o] 7ol BA
8} 3 ¥ plasmid profile, A A A A 2o 2§ plasm-
id DNA ¥ 344 §& #4go s o & 4%
H oo § Fate Fgolr) 1078

O'bien % AV £ FEFY S tyhimurium ©. 2 ¥

100, 9.2, 2.4 Kbe} 242t Y E plasmidE £l goz
A Al B8 7be] AoteAE AALE v 313, Hel
muth 57°& MA Q2] FANA 28 Sammellads 7 2)
7742 R Y 8 g2 Bstr] 93 plasmi-
d profil& #2809 vl S pphimurione 60 Md, S enteritid-
isx: 37 Md, S dubline 56 Md, S cholerae suis= 30 Md <] pl-
asmidE FFHo 2 7143 9lgo] AN YF =
7}l 4 & plasmid ¥4 2ol 7 Y& & B2 g vt
F1k= 1

el § 55 A R & KA Sabnonellad
FoN A Eabgo] 1.0~90 Md, plasmid$7} 1~471 4 &
BasAa, o] 34 AR Sahmonelladz 7o) A E-A}
ol 1.8~70 Md, plasmid+7} 1~471 1§ B 6}
Ak EF v 5L B E7] U FAZFRA S pphimr-
#wn var copenhagen 1665 9] plasmid B f4%& =AM
o} plasmid4=7} 478 E -2 570013, A o] 3.2~60
Mdelie.n, 60 Md plasmid7} FE5H o2 H {3t
V&g Rudgch

o] ATl A AR D A R Sabmonellads 7 871 BH
3, 98Fo 3 plasmidE ¥4 F A plasmids &
1~374 o)1, BAEFL 0.8~70 Mde g HASe B
B0 I5gL 2 ALSL AT, S ppimurn e & FrE 13
2 A F 145 257} 60 Md plasmidE FFHo2
BEEI AN § evenitidis 555 457} 36 Md9) pla-
smid& B&32 A

SalmonellaZ D5 2] G 38-E £A 57 A8 HAH
I e AEY, phage¥ ¥ plasmid profile 59 ¥l
o #% 7oA Brunner 5°& plasmid profileo] 4 &
Y9 FAREYERT EHHYE B v L, Wr
ay S92 5 Y& phage¥ 2 S pphimurum DT 204C 2 5
Bl M E o] 270, plasmid %ol 718 ez 7S
i 810 A plasmid profile® ¥4 3t Aol 2ot {48
£ B3y}

o] AFNME S pphimrium-S 60 Md plasmid & B &
3he AT} 60 Mdet 10 Md, 2.5 Md& 2 %3tx e &
Z7} AU, S entenitidis= 36 Md plasmid9H-& ¥ 53t
ANLH, §drtyt= 27F%F 2057150, 2.7 Fx= 1.0 Md
plasmid& BA33 91131, plasmid pattern 37} 3
B2 Jelth &9 S infantis, S anatum, S bareilly L S senf:
tnberg 52 T3 plasmidE A3 #2E & Ut p
lasmids 7} Q1B € Sabmondlla®] 101X @AY 2 FF3
plasmid 73] Aole A ALY FAEFIF=2
AR Fol SabmonellaSS T 001 M ADF A8 BA
€ BT U AYY Aol 548 Aoz 2
Z9},



Agaisx e 2% plasmid DNAS ¥4 Kapper-
ud $1& § pphimurium®] plasmid profile’® 4] ¥ phage t-
yping®] A GEAFAYRT 5&HYL BRI,
Nakamura 522 § entenitidis®] 36 Md plasmid DNA} A
FHARANH FFe] Aol 7 JAPEHA RIS B
2% v} k. E§ Volone ¥ Chikami*E S dubkn®] pl-
asmido] th¥ EcoR I AM@aAANA 4.1 Kb F&
2 A7 Y 2471k Bug vt 1o Hel-
muth 58 Sabmonella®; 7<) ¥ P bl plasmid DNAE
ar19 Adas: ol Nz g2y B34 #
AR E 259 plasmide A3 244 E YeERAT
9 ch. Woodward 528 S dublin, S typhimurium R S ente-
ritidisE Aole] 943 B plasmide % 10 MdE 3+
gty B v Aok

o) Aol A, AE L AFAGY £ R HA F
) S pyphimurium®] 60 Md plasmid R § enteritidis®] 36 Md
plasmidol & A §E A o) E DNAEE Sl
Aol A S pphimurion®] plasmid< z+E A a2 ute}
et RAGAHE BAIL, S eeitidis®] plasmide TF
7 DNAS A 2el zole JAHA ¥tk ole 37
AAES BnPo Ay on waty AFELAH
2ol o) 8 Sabmonella B 59 FHAH ¥4 A EY, ph-
age® 2 plasmid profile 53 ¥t FHUAG A F
2 Ao stE Aol ARAY Aoz ARdH E
# o o5 HPATRE plasmide} YA H2
A FHsteol @ Aoz Al HET

SalmonellaS 72 YA BAHE AAZE lipopol-
ysaccharide, adhesive pili, flagella, enterotoxin So] g#
A gou 13 H ol plasmidol] s E Al
_ﬂ_%% O] oa}.a%x]ﬂ glu}_. 10, 26, 27, 29, 31

Sabmonella®s @) plasmidoll 711 she WAl #3to
Jones 53 60 Md plasmid & H.F & S pphimurium©] v}
Sxol el WAl Bk, FFAY € AGH
#A7} 3, cryptic plasmidE curing® 757+ ¥ Y3
o] 10,0008) A3 B oY &3 AFAEHE
2. %8q) o]l 60 Md B 94 #¥ plasmiddl #¥ B17}
Hx .

Helmuth °& 60 Md plasmid & 2.3 S pyphimurium
o 37 MAE BG3 S aumtidisT 0] serenyAl oA 242
rted g Sustx, ZUAYge] A APl S
B33, Hackett %% cryptic plasmid & 273
S tphimuramd©) ALY o] B YL B
v} 9t} &% Nakamura 522 36 Md plasmid & B
# S enteritidis7t, Barrow 572 85 Kb plasmid& ¥ &
& gallinanom, Terakado §*& 50 Md plasmid& BEH& §

dublin®] H30] 9l S-& RIS STt

o] Al E 60 Md plasmid 2+ S syphimurion % 36
Md BH S enteritidis Tt = wH§-20) i3] ¥4 0] 23}t
3, serenyN BelA ZFutd g fEdlgey, 71Uy
g3l s AgAo] ANy ol & plasmidE curing
& g3 nhg-2d U WYy, d2g4gERE ¥ 7
Yo EA Aol AAHA $th

o} 9] A}g Ho} § pphinuriume 60 Md plasmid ¥
S enteritidis©) 36 Md plasmide B Y43 #™do) &0l
JAHNT, o g 75l DA Salmonellads 7 2] pla-
smid profiled] 1% & A FPL& AFAYA 2A7}HA
& Fyslojof & Aoz J4gch ofe A Y=2%
30,59, 380)) 21 9} 0] SalmonellaFr B F& A &3A AGEA
U 2 EAscd #8354 o489 + e wddd
¥ plasmid DNA®] probe#}del B8 771 E¢3] of
Folxor & Ao g Alg ¥ )

4 £

198432 E 1987 7K 7, AR 2 AEAYY &
9 R 2 B Lol SabmonelldS) 47 9859 plasmid
profile, A & A& *2jol 9 ¥ plasmid DNA £ H ¢4
2 #2430 ¥ A&, serenyAl Y 2 vk BEA
42 A A8 plasmidet WHAA e} BAE 2AHR
A w20 22 AoE A%

& Freh Samomellass 9] plasmid BF38-& 1355 7
Fo| A 17101439) plasmid& 74X AU, § sphimuriu-
m 157 60 megadalton(Md) plasmid ¥ § ewenitidis 555
4% 3= 36Md plasmid & B33 AAc

WA F- N Salmonellads 72 plasmid 2 F3 B 855 F
4737} 17801439 plasmidS 7HA 3 QAL S fyphimurivn
14F 2% 60Md plasmid & FEH0.2 B F31 3
pel=

S typhimuriom @) 60 Md plasmid & ¥ 2 3t} EcoR 1
5 8FY ATdaL Ao oJ¥ DNARAFH S 4 &
ol mat 4~157 04 o2 hFsA b

$ enteritidis®) 36 Md plasmid¥= EcoR 1 % 3% A%
B Aol o ¢ DNARA Y-S 3~570l 4 o2 1}
B, 53 EAYRY ol AAHA gt

60 Md plasmid& B & S nphimurnen 2 36 Md plas-
mid# B R S oenitidis T 5 vH-F2of thaf F Aol
74811, serenyAl BolA Z4E9 G & fEsided 71y
o HAAYA ] AR o] F plasmid curing T F&
vhe- 2o e YA, 2ded ¥ Yy EHAPA
o] AR =2 gkgtet. witA o] E plasmid DNAY B9
AT o) A€ ¢+ AL
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