ARESEE(1990) W30E M3 M
Korean J Vet Res (1990) 30(3) : 287~295

A=A Al HZTE AETH FA5
plasmid profiled] =) 3}&

A4 - AAF* - A9
A5 o 52 5o 5
FTEAZA A A TLF
(1990. 4. 20 H &)

Studies on biological characters and plasmid profiles of
Escherichia coli isolated from pigs

Soo-kwan Jeong, Suk-chan Jeong,* Won-pil Choi
College of Veterinary medicine, Kyungpook thional University
Veterinary Research Institute, Rural Development Administration*

(Received Apr 20, 1990)

Abstract: The purpose of this study was the examination for presence of pilus antigen, O
serogroups, colicin production, antibiotic susceptibility and plasmid profiles among E coli
isolated from diarrheal piglets and fattening pigs in Taegu province.

Of 145 E coli isolated, 98 strains (67.4%) possesed pilus antigens which belonged to either
K88 (47.6%), K99 (11.7%) or 987P (8.3%) types.

Fifty-nine strains (40.7%) were classified into tenO serogroups and their types were 08
(22.0%), 020(16.9%), 0141(15.3%), 09(10.2%), 045(10.2%), 0139(8.5%), 0064(6.8%),
0149(5.0%), 0157(3.4%), and 0115(1.7%).

Thirty-three strains (22.8%) were colicinogenic and 6 strains (4.1%) were hemolytic. One
hundred and thirty-nine strains (95.9%) of 145 E coli isolates were resistant to ampicillin,
chloramphenicol, gentamicin, kanamycin, streptomycin, tetracycline, rifampicin and nalidixic
acid, alone or in combination thereof.

Ninety strains (64.7%) of 139 drug resistant strains carried R factor (R) which were
transferable to the recipient by conjugation.

In gel electrophoresis for the isolation of plasmid DNA, the number of plasmid DNA band
varied from 2 to 11 in 16 E coli with pilus antigen.

It’s molecular weight ranged from 1.0 to 60.0 megadalton.

Key words: E coli, pilus, serotype, colicin, plasmid.
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AT §94 AAEe FF gL AF7) o] FolA
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A FyAEA E2H] Sle GramEy TF AGFol A A=Y AAAAL §Fo} AzE
2.2, 189349 Jenseno] Fotx] AArFe Hele] WA o E4dse] 4= enterotoxigenic E coli(ETEC)7}
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colonization factorql piligel 93] &3 A4z
Faste FAREA FE5LE AYdFezg aF3H Y
e2hE R AHAdY AgEust Uojrir] H
Toletm g A gehs.

ETEC+ heat labile enterotoxin(LT)® heat stable
enterotoxin(ST) % & 7/} F& F 5435 EAqd 4
A 3l=, K88, K99, 987P 9 F41%9] pilig & 2§
2 9. o] E S 9 Ks8, K99, F4l piliged 4
A5 A2 GE A4 plasmidd] 93 Az g
onl ETECe =% &2 08, 010, 045, 064,00101,
0138, 0139, O141, 0147, 0149, O157 & EA9 O
YY) Sz g e,

AATA 445 dy L A8 F 98 o8 P4

AES AF AL o2 q ofF FAd A%
BAM ATl FohEE QB @ A5 A4
s} piligt o]l #AM AT R plasmids} 43 A do
o] Foj R gle] A AWt X se] Be FAAC]
orrlE L glepil,

meba o] Al 7 T2 FEFY AAAE
d FAEdA LA A AT sl AEALAL G
#& o)X= pilig g, colicin® £84, 28z 083
y, ¥4 H4 € 242G 5 AESY 544 LT

2% 22aE ulold.
Mz W ey

A 10974 AT Tx2d 7
AE 1005 A%
2T Hse

7 plasmid &

M2 F 19843 594
A FEFAA HALFo] AdFH =
F4E 4659 HAAF QAT BHE
A 2 8k et

g £ AT EHE MacConkey agar® 3t
W] =% 37°C 24A 7 Wl ¥ g 73S A
AFE 3ty IMVIC @ B2 5 Agos ga7d
4 #olg ¥ semisolid agare] HA ok 4°Ce] m 3}
st A Aol FA 3L

piligt®l EF . FYL& Guinée et al'®e] Wol nje}
FATEE W4 WAl mincawf Aol v sl Ful 3}
¢, K88ab, K88ac, K99, 987P% & F¥HL& 73
A A TFE2TE EFgol B g v &t mAd
A BEFA AL A, HE SNz T4
st e, 2F K88abi(G7), K88acF(G205),
K997 (B4l) F(F 5 Weibridged 72248 B¢

A& A4

OB ST 14 FTATF H3td dE Y4
AEAAAR A FAYY w2t APF SAge
2 FARGed, As"d ¢d3FL 08, 09, 02,

045, 064, 0115,-01%9, "O141, 0149, " OIS 0%
22 EAYATF oA Foputel B AT =AY
AA A BEZ AL ALY

Colicin %! hemolysm&*éi AE Ccolicin4t g AA
< E coli ML1410(Na methionine-requiring F-deri-
vative K-12)& A Aoz do 2 wjarygoz 4
Astgl e, hemolysinity AL 5%4LF FAo] &
3 trypticase soy agarw] A & o] &3bo] A4 slg R,

SYHEE WY FHAM : Steers et al??e] T4 S 3
Ay om AAsg o A& A= trypticase soy agar
= ARt ek %A 342 MacLowry et al®] £
of £38tg o A}-& A = Sigma] & ampicillin(Am),
gentamicin(Gm), chloramphenicol(Cm), kanamycin
(Km), streptomycin(Sm), tetracycline(Tc), nalidi-
xic acid(Na) @ rifampicin(Rf) & 8&-¢ Al &3} ).

Am, Cm, Km, Na, Tedl] o 8} = MIC7 250g/ml,
Gm, Sm® 12,5xg/ml, RfE 50pg/mle] el =1 WA
To2 #Aste .

WAHG AHE : Ishiguro et al?e] wyof w2}
Togs 1A el del WAl TFE, midgE
coli ML1410-% A}-8-3}4 v}, o] & 2t 2ml trypticase
soy brothel 37°C 244 7+ Wi ok = 0, 2mlx & 3%l
2ml trypticase soy brothe] 3§ kg =& Na, Am,
Cm, Km, Te(25pg/ml), Gm, Sm(12. Sugfml) 1S
St Agu Aol wiod & 79391 FAFFE Bop
AAdg A4S, oA "“‘ﬂ _“—L & 7t
o Al Aol A FE3] g %“"J Bhed o,

Plasmid DNA Eg| :pili& 7}2
DNA 2 §4dE 24317 938td alkaline lysiswhy®

oq
E

“ e ofd

r:u f ’l

T2, plasmid

o2 plasmidg ¥elstgct. #el9 plasmid DNAE
TBE(89mM tris-HCI, 2.5mM EDTA, 89mM Borie

acid) buffero] ¢l ¥ 0.7% agarose geloi 4} 73
Fog . A GEL 100Vl Al 447 g stg o,
AAN7L Ed gele ethidium bromide(0.5x//mD) 2 <
A ¥ polaroid type 667 film-& AF-83}4 plasmid DNA
band & #4392, ¥AZL E coli V5172 marker
2 ol g3, 5% LT 5L E coli 83(LT'ST")
(Mgl gt a4 e oA ETm el Fog AQ)
<+ A4t o,
= o}

WP T FEFIA HHY Eroniy e
T 1455 (A AR E R 100, SAE fe 45F)9
HAF Aete] pilig Qe 2AEg AFE Table 15
Zo] FAT 146F F AAAE FH 68F(46.9%),
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Table't. Typing of pilug antigen of 145 Escherichia
coli isolated from pigs

‘Table 3. ‘Serogrouping of E ¢oli having pilus anti-
gen, isolated from pigs

No. of isolates from

Type of Total

pilus Diarrheal Fattening (%)

s piglets(%)  pigs(%)
K88ab 34(34.0) 16(35.6) 50(34.5)
KB88ac 12(12.0) 7(15.6) 19(13.1)
K99 13(13.0) 4( 8.9) 17(11.7)
987P 9( 9.0) 3( 6.6) 12( 8.3)
Others 32(32.0) 15(33.3) 47(32.4)
Total 45(100.0) 145(100.0)

100(100.0)

Table 2. O serogroups of Escherichia coli isolated

from pigs
O groups  No. of isolated strains %

8 13 22.0
20 10 16.9
141 9 15.3
9 6 10.2
45 6 10.2
139 5 8.5
64 4 6.8
149 3 5.0
157 2 3.4
115 1 1.7
Total 59 100.0

GAE 44 3057(20.7%)7) pilid ¢ Rz Yo
67.6%(98F)8 2%&& ek K88ab*F+ 50
F(34.5%)°1 9= K8BactF ¥ 195(13.1%), K99"F
= 17%(11.7%), =3 987P*F & 125-(8.3%)°1 A
on, K88gdo] 1A= Ao] 69F(47.6%)2 M &
ket

FAT 1455 Hsld 1059 gdHez 0¥HY
S EAY® A 50F(40.0%)= A4 5ot 86
F(60.0%)F 5A° A5 44 5059 ¥4
Y& Table 29+ o] 08¢] 137(22.0%)% 7+ w3k
o6 020 105(16.9%), 0141 95(15.3%), 09%} 045
7} 7z 63(10.2%), 0139 55(8.5%), 064 45(6.8
9), 0149 3%(5.0%), O157 25(3.4%), Ol15 15
(1.7%)4 <oz EF35Urt.

A A AT 1455 A pilid YL BHE 985
3 09HY FxAFE Table 37 o] 575FF %

pilus antigen

O groups - Total
K88 K99 987P

20 7 1 2 10(10.2)
8 5 1 1 (7.1
141 4 1 0 5( 5.1)
9 1 0 3 4( 4.1
45 1 2 1 4 4.1)
139 4 0 0 4 4.1
64 2 0 1 3( 3.1
149 2 0 0 2(2.1)
157 0 1 0 1 1.0
115 1 0 0 1 1.0)
Untypeable 42 11 4 57(58.1)

Total 69(70.4) 17(17.3) 12(12.3) 98(100.0)

Figures in parentheses are percentages.

Table 4. Distribution of pilus antigen with colicino-
genecity and hemolysis of 145 Escherichia
coli isolated from pigs

Pilus antigen

Characters Total
K88 K99 987P  Others

Colicinoge- 16 7 1 9 33

necity (48.5) (21.2) (3.0) (27.3) (22.8)

Hemolysis 2
(33.3)

4 6
66.7)  (4.1)

Figures in parentheses are percentages.

Table 5. Frequency of drug resistance and trans
ferability of individual drug resistance in
145 Escherichia coli isolated from pigs

No. of No. of strains
Drugs resistance transferred
strains(%) resistance(%)
Tetracycline (Tc) 125(86.2) 47(37.6)
Streptomycin (Sm) 120(82.8) 84(70.0)
Ampicillin (Am) 33(22.8) 31(93.9)
Kanamycin (Km) 23(15.9) 12(52.2)
Chloramphenicol (Cm) 19(13.1) 13(68. 4)
Gentamicin (Gm) 9( 6.2) 7(77.8)
Nalidixic acid (Na) 1€ 0.6) NT
Rifampicin (Rf) 0

NT: not tested.
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Table 6. Drug resistance patterns and transferable drug resistance for Escherichia coli strains isolated

from pigs
No. of . No. of _No. of strains .
resistant Resistance patterns s with transferable Resistance patterns transferred
drugs strains resistance
6. Am Cm Gm Km Sm Tc¢ 1 1 Am Cm Km Gm Sm Te
Am Cm Km Sm Tec¢ Na 1 NT
5. Am Cm Gm Sm Tc 1 1 Am Cm Gm Sm
Am Cm Km Sm Tc 2 1 Am Cm Km
1 Am Sm
Cm Gm Km Sm Tec 2 1 Cm Gm Km Sm Te
4. Am Cm Sm Te¢ 5 1 Am Cm Sm Te
2 Am Cm Sm
2 Am
Am Km Sm Te 3 2 Am Km Sm
1 Am Sm
Am Gm Sm Tec 1 1 Am Sm
Cm Km Sm Te¢ 5 3 Cm Km Sm Te
1 Cm Sm Te
3. Am Sm Tec 16 7 Am Sm Tc
8 Am Sm
1 Am
Cm Sm Tc¢ 2 Cm Sm Tec
Gm Sm Te 3 Gm Sm Te¢
1 Sm Tec
Km Sm Tec 7 2 Km Sm Te
1 Km Sm
1 Sm
2. Am Sm 2 2 Am Sm
Km Te 2 0 —
Sm Tec 57 22 Sm Te
15 Sm
1 Te
1. Am 1 1 Am
Sm 11 Sm
Tce 16 —
Total 19 ) 139 90 28

Abbreviations; see Table 5.

AHA 9%z 4F7F FAHY e KsgtF 020,
08, 0141, 0139, K99"F+ 045, 987P*F+& 09, 020
Jd Fz &3gx, 083 Yol A 595 (Table 2)
74gul 415(69.5%)9 A ATl pilig P& A2 g
At

2A A AF 14559 colicin @ hemolysinit 4 53}

piligt g 7ol #H A& Table 49+ o], colicinAl A S
(Col)g 714 HAFL 3358 FAT) 22.8%°l02
o, colicin4Atd 33F F 245(72.7%)7} pilig 9L =
832 g9 ColK88* 165(48.5%), ColK99+ 7%
(21.2%), Col987P* 14(3.0%)2 vExtex hemo-
lysinA A F& 6F(4.1%)01 9 = K88*F71 250141,
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Table Characters and molecular size of plasmids in 16 Escherickia coli isolated from pigs

Resistance patterns No. of

Strains LYPeS Resistance patterns Size of plasmids (megadalton)

of pili transferred plasmids
1 K99 Am Sm Tec Am Sm 7 48 42 11.1 4.3 4.0 2.2 2.0
2 K88 Sm Tec Sm Tc 5 52 48 4.6 3.7 2.6
3 K88 Tc 3 48 4.8 1.8
4 K88 Te 5 52 20 6.0 2.6 1.8
5 K99 Te 3 6.0 2.6 1.8
6 K99 Sm 8 48 7.5 6.0 4.0 3.7 3.0 2.6 1.0
7 K99 Sm Tc Sm Te 9 50 48 42 25 15 4.3 3.3 3.0 2.8
8 K88 Sm Te 9 52 45 42 36 12 4.6 4.2 2.8 2.3
9 987P Gm Sm Tc¢ Gm Sm Tc 6 52 50 6.7 3.0 2.0 1.4
10 987P Gm Sm Te¢ Gm Sm Tec 10 60 52 50 25 20 6.7 4.1 3.7 2.6 2.1
11 K9 Am Gm SmCm Tc Am Gm Sm Cm 11 60 36 15 6.7 4.8 4.0 3.1 2.8 2.3 2.1 1.2
12 K99 Am Km Sm Tc Am Sm 2 56 36
13 K88 Am Sm Tec Am Sm 6 52 36 12 4.1 2.2 2.0
14 K88 Sm Te¢ Sm Tc 5 60 56 7.2 3.5 2.2
15 K88 Am Sm Tc Am Sm 3 56 15 4.1
16 K88 Gm Sm Tec Gm Sm Tec 10 60 52 50 25 20 6.7 4.1 3.7 2.6 2.1
Abbreviations: see Table 5.
* 1 2 3 4 5 6 7 8 **% # %% 9 10 11 12 13 14 15 16
(Md) (Md)
52.0 375-_%
35.8
Chr.
Chr. 10.0
10.0 g?
4.8 3.4
:;Z 2.6
2.6 i:8
2.0 1.4
1.8
1.4
Fig 1. Plasmid profile of 16 E coli by agarose gel electrophoresis.
*. marker, E coli V517 strain Md: megadalton
**. marker, E coli 83(LT*ST") strain Chr: chromosome
TAH AT 14559 FANY 2 ARG S 24T Gm 9%(6.2%), Na 15(0.6%)°13l RfA 4L 1A
A} Table 59 2. FAUNAY WxE Tew 4 7ol HA e A FA Ha}l F4Hdd FIFE 6F

1255(86.2%)2 73 W= Sm 1205(82.8%), Am  (4.1%)°] A o}
33+(22.8%), Km 235(15.9%). Cm 195(13.1%), FH JAALEE Am(93.9%), Gm(77.8%), Sm
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(70.0%), Cm(68.4%), Te(37.6%) 2
vhebsteb,

FANA AT HAFZH A A G F4E Table
63 o] FAT 1456F F 1395(95.9%)7F FA %A
1% ol 4ol W4 & veldigien, oF W4T F 2
A A FL 28F(20.1%)°] I3 1115(79.8%) 7t A
WA gelgich, ANZTE 5 2R o] 615(55.0
%)E A4 Bgedd AN Tol 25(1.8%)= 7 F
Aok, 4R 25 197822 SmTed 4]
575(41.0%)2 7}#& &9 AmSmTe, Tc Z7+ 165
(11.5%), Sm 115(8.0%), KmSmTc 75(5.0%),
AmCmGmTe, GmKmSmTc Z72 557(3.6%)=
o] 84.0%(117F)F A&t

H2%4 R plasmid® -§&& WAL 1395 F 90F
(64.7%)7F A Q¥ =& AFE AAD T A%
goz4 WAdde] R plasmids 7HA = glg¢l 545
Act. =% A2¥E R plasmid§3 & 28FF o g o &
SmTef3 o] 2350]% oh.

FA HAT 1465 F piligdE AR FAWA o
AT 165 d3le Plasmidd #8 3 oL, A7) FF
< A A% A Jebd plasmid DNA bande] 9 &
A} ke Table 73 #to] plasmid DNA band+ 2~117
olglen, o5 ¥AFL 1.0~60.0Mde 2 vheFst
A vrebgo, 3, 2, 4, 8, 9, 10, 13, 168 FF
AE BF LTHFFAAe 2 o 52Mde plasmid
DNA band7} 91A =z glos, o] 5L K88'F7 5F,
987P"F7} 25| gl et (Fig 1.

Km(52. 2%)9

ol &

n #

ETECE AEAAZY ddFoz 34 g 53
ste] Z4 8% A enterotoxing ARSI HAE Ao
71 A=, ETECaal 5 a4 vtolo F25Ho] gl
W LAE doyA Rgoz aAAT FAE &
et pilig Qe AEAAZ Fod 4L 2
AA .

JonesS Ruttertls AEAAZo A K88ade 9%
st uk K8 & 49 Ayt F2AE 4
gRa o, Keg~ 2 Aol ¥aetx itz giel
Aubd ow Fziods sle] K88 piligdel Fod 4
A4 YL BadG ).

Sioderlinde} Mollby'= K88 2 AA A& TFof 4
56%, AZAETAA 1%71 2AHYG 232 v
7} 913, Smyth et al**=} Nagy et al?’-& A ALAFEof 4
223 K88 ETECe] A K9orF3F ¢ 987P #F% A
Z3le] z}EHAFZ) A K88* pilial o}y 2} K99* pili

PN

&+ 987P* pili® #£%< ®¥ 3239, Franciset Wil-
son®& A AbAFEol A Kegt##et obvet KoorF o
987TP*F = FUNAlA B2 dh o] 5o Ejzd o
& 2udgd.

FH QAR E A LG AT piligd BHE
zAbel 41 Wilson# Francis®& K88* 47.5%, K9y
13.5%, 987P* 30.0% %, Chen et al®& K88* 0.8%,
K99 11.0%, 987P* 19.7% =2 pilig 49
o] gt 3% piligAe] AEHA e A3z U&E
Budtgdz, $ejvetel A w3 mllE A A G A
987P*7} 11.6%, & 5% 47, $3A 494 K8Bab*
28.7%, K88ac™ 19.5% %, 9 |3 K8Bab* 26%,
K88acr} 62%54 K99*F e} 987P*F & ¥ HA ¥
otz &et,

o] 4|4 K88ab* 34.3%, K88ac™ 13.1%9q
K99™ 11.7% %} 987P* 8.2%7t H&l = o] & 1viete =
EAAZA A KOO A dol AAdta gol AHE ql
A= e, Ksg, K99 % 987P %5 3 pilid 9 =4 o
Aol @8 FEEo g ¢ F A TwHE A
AAEF &4 Eo] QlelAl, ol & pilid ¥ ER&
ol A=A ¢ggteon, K88/t 69F(47.8%)% 7%
go] AEHAx, 74 piligdde] FXEL APl =t
w4 Aozt dAHIZ YA

Ag7R ZAEY W AFH AArFAM Feld HAF
T 0dAYL Age] mat HelE glovt vjnd &
Fo dyygel gz e, C2, C6, €8 Cy,
020, 032, C45, C64, C98, 0101, O115, 0138,
0139, 0141, 0147, 0149, 0157 5o} F=2 go] ¥
31541 9}\;},7’11,29,30,34’35,36. O) ﬂ%oﬂ/"’i 08, C20,
0141, C9, 045, 0139, 064, O149, O157, Cll5 %
o2 AdEY Bng vy g Aole 2F
Huh FAE A4S ez e,

PH AEALAAE fel HATY OdAFY, F54 4
A4 2 piligdse A gl Hed Moon et al?’g
A=A ALE S 11152 ETECe] A 987P* 555, K99*
54, K88"' 4F0]9 =, 987P*#%= C9, C20, Cl41 5
o] o, Soderlinde} Mosllby’= el 52 24%7}
0149 ¥y Yoz =5 K88 Foldvtxz 3god,
Gaastra®t de Graaf®t= K88 d| A7 & (045, C138,
0141, 0147, C149, 0157 Solgl= K99"= (64,
0101, 987P*& C9, C20, 0141 F°lle™, Smyth et
al®e 64529 ETEC % 17F7F K99"1(26.6%)°1 %A
=z, o]EL& C8, C9, C64, 0101, O140 Folzta 3}
o}, o] AgelAr K8gtF (€8, C20, 0139, 0141
o, K99*#+ €45, 987P*F+ C9o, G202 A7 A

2an

A=} o O
—EEg<- 8
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AEY 4AH AA2 AR, EYYo| FAH
A L 57F(58.0% )N AN E piligPL A==z gle
pilig ¥ o2 EHPe E2Ho 9oz} Auded.

FF EE °FY ANAT A AFEFHS} g
<= colicin4t4 W AFL FAT 1455 F 335-(22.8%)
2 JEY AAA f 23.7%%de= nldgont
BRI AARE F 10.9%%, A71AY 4 A=
€ fel 13.3%129 - A2 FolE vEhz g
=% Colicindt4 33F ¥ 24F(72.7%)7F pilig9-¢
BEt Y2 FEH A, colicinit4 53 pilig
4 gene @ AF4£A4 geneg FAO EHE A A
ALE o folEA dedlA F Aoz 4As e, o
o W ¥ g AU a7d A,

Olsvik et al& ETEC 1054l ¢} 3} 9 plasmid DNA
F ERAFE Z2AY FE I~104, FAFE 1.5~
77.5 megadalton(Md) e 2 o &3A Vel gtz g
on, LTAAF AH g plasmid DNAE Silva et al®®
£ 54Mde 2, Clements et al'®2 50Mde] &tz 3t =,
Gyles et al'’& LT¢ ST %4 Aol o3& pla-
smid DNA= 60Mdelzlz 2=zslgeh. o] AFdA
plasmid DNAS & 2~11A ¢l glxz, EAFE 1.0~
60.0Mde1 gl e ®&F LT'ST ¥F9 52Mdst 9
2R /1A 52, 4,8,9,10,13,16)7F 3= Aot
ol & FFE LTAAFFE A5y LTAA o349
Folo] &7, K8*F o} 987P*F o A & 52Md band
A Q453 9o KoorFel A A=A el Kog*
Fol e LT o] =Echs AE5%Y9) nus o
Aska o+t

FEY AvA g 2 d3 ez ALdE P4 E
28 F83 2402 QF W4T 53 SHFANAT
9 2902 AYH B B AU A& 99
Aol AAstm YeHHNH, o] APJAx FA
FA LA A F AT 14559 WA &0l 95.9%°]H
AN L 79.9%, WAAZ HMEE 64.7T%2 AT
o xz®E AAFU B §AF AFAE vz gl
St A s §AEAY AgFo] Fihg =it
WATE 72 glge] AT .

o] Fell et o] $viet HARLE 2 K4 EAA
R plasmid ¢ pilig] Hf A ATe] wo] Fx3x
gle]l A o] & plasmid9} F5=44 plasmidsl A4
uyPAy AFTd A4 A FE AAFY 4%
2 Agel Avtd G%& WA Aoz YA, Fo
2o ge d77 7Sz gidh

4 B

o] YL HFERY FEFIA HAAES 4
EolA Fd AT 145500 et piligy, 0¥R
%, colicind44 = ¥AEA W4 55 LT plasmid
§ 2489 d vk ohes e 4Ae a4+,

1. FAT 67.6%1A4 pilidgdel AdAFIQer
K88ab(34.5%), K88ac(13.1%) & K99(11.7%), 987P
(8.3%) %-°l3d+t.

2. FATY 40.0%014 0¥H Y| FAHY =, 08
(22.0%), 020(16.9%), 0141(15.3%), 09(10.2%),
045(10.2%), 0139(8.5%), 064(6.8%), 0149(5.0%),
0157(3.4%) 2 O115(1.7%) Feolsitt.

3. ColicinAt3 F&= 22.8%¢|3 2+ ColK88(48.5
%), ColK99(21.2%), Colo87P(3.0%)|% = &84

= 4.1%°] 3 v},

4. FA TS 95.9%} ampicillin, chloramphenicol,
gentamicin, kanamycin, streptomycin(Sm), tetracyc-
line(Tc), nalidixic acid =& rifampicine] W A& }
guiglen Tc, Sme] HL WAL By},

5. AN A FE 79.9%01 A 2= SmTc 4 o] 41,0
%2 A g%, WAL EL 64.7%0] % o,

6. Pili¥4¥ Hf 1659 plasmid DNA bands%& 2
~11A ez, FAFL & 1.0~60.0Mdo] 1 ov LT
At plasmid DNAS] ¥4 3-8 < 52Mdo] Q).
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