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Table 1 Bacterial strains and plasmids

BRI B R % ‘W
S;f:;;i?ir Phenotype : Source
E.coli ®3  Keg', LT",ST", Eﬁﬁg%%
* HWEPIE
E,coli Ceoo leu ,the B, F~ Cohen% I}
E.coti 02 | et att, rm-, ek B 15
Sup]., Nalr N

E.coli T3 Keg* ﬂijtlﬁi
E.coli Taz E.cali Cs00/pTKS82 | F T
E.coli T63 E,:0li Cs00/pTK63 | XTI H#
E.,coli Tgo E.coli _Cﬁoa/pTKao &3 T AE
pBR3z22 } Apr, Ter
oTKa3 Apr, Kag*

s TK90 : | Apr, Ksas*

B 1%; NaCl 0.5%, pH 7,2,

2, MO i (%) ¢+ NH,CI
0.1; NaCl 0.5; Na,HPO, 0,6; KH,PO,
0.3 ; MgS0,-7TH,O 0.01, #EHE0.4,
RETRBEATHENRESREER,
RARTEASHE.

3. Mo-Z ks sk, Mg 3 5 Hib
Mm% M0.5%,

() ANSES

£ Grinsted J5 3 'y ABERES
HLEREBRATR T F100.g/mly A8 TR
H0.4%,

() FHONAMHE

£ Meyers ik ° #I0ARH: A
5 R R B R Mo~ BRI 5 £,
$7°C, HRIEIES 1Th, B.OWERERE,
BRI 25% B & -50mM Tris-HCL (pH
8.0 @Mk, 7E4°CHIGR I E M
Brij 58 3 #% & BRI F, SR
Dy WBREEHBME, ATESMHE (L0m
M Tris-HCl-1mM EDTA pH8,0) 4 #1
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HHEBBREES, ABNTE 2 s
#is 4542 Sephatose 2B f:f%k RNA
aF, B3 B DNA Z#%—M e | T8
Yk i RDNA# K,
() REDNARE Btk

SEURSEEERY, 3R AR PR BC i A
fLJRKIDNA, 2 17 57 R 1 507 2 5L R
JG, H¥RZ 8 -6000 #E Y 5 DNA T
e, BULEWER TR TE 8 ik,
MAFLBERRILZEER, EREERK
M eE J51.3950, ML Z IR E N
10mg/ml, PHLE MSE-50 B0l E, 7K
gk, 20°C, 150000 x g35.[,40h, W
DNA#;, Al TE S i p 5 kg
Rk 25, DNARSIS TE 2 g BT
WERNE, KREREEA,
(A DNA IRBER ISk H & &
DNA | B b4 2

N0 B EcoR I # Greene % 75 j£ 4l
% ", Hindll; BamH 1, T4 DNAER
B§ %y Boehtinger/, 8] 7%, '

BB N & Tris Bl (pHT7,5)
100mM , MgCl, 10mM ; NaCl 50mM;
DTT 2mM, R IBESWIEITCHREL h,
FESSC N 10menrp ik R

DNA J Bt B &N R ER
FIDNA&1.508 £, BERENTEN
ft., ¥%3#E 8 CEA, MADITHATP,
HEMIBE 45 ik B 4 B 35 3] 10mM
1mM, FHinA T4 DNA EEE 2 97,
FEBREEWM CEADBE 18h, FHTH
WL,

() AW

#Norgard * HE: Hl &R 2K
?Bﬁﬂ, jﬁﬂﬁﬂ:g Ceoo '%!?E CaCl, %?ﬁp
#Edr(CaCl, 100mM; KCl 250ml, MgCl,
5mM, Tris-HCL 5mM, pH7.6), 45K
DNA HiRiE®, 4 CRIF1h, FERE
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pg/ml BAL Z fe i th 3 & 15min, 7E&4b
T RTHE.

() Keshi Ry {k i Kss M ik
By 3 &

Kag fnfimsifk: HABRFEEIHE
PREEFITE MO- B MRS e 2ok, 3TCIRS I
Froh, WX, HFIRSHEICUT, &
LR R R, BE{EREBE 100mM Tris-
HCI-1M NaCl £ shjE ( pH7.4) 1, 7E
4L CEAHAMRRPETHREELE, A
fE6500rpm x 15min B0, B R TER, A
TR E60% AN, 4°CHE I6h, B
s TIEWER T L BRI B, 2M
JR#E-100mM- Tris-HCI(pHT ,4) 21 ik &
¥, REELZ: Sepharosé 4Bk 45 ki, W
SDS- R B SR Bk 47 4 B &
o
- KgefumiEslen, Hlme LA MLE
FKBSIE SR GEEIF: A% =115),
HEE. BEE (BRREYN1mg/ml)
BEFEFRAN, EHERNTEEENE
%, ZHEBEES R CREHERD 5 B

S —E R K88, k132

H B, 5 AT =K,
(+> KesimBME
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2. REAEHERTmeREESEEL 1Y,
(1) MR RRESBREADH
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R, M1%EWSR LiF-BE EOEES RS, SEANDFEREE
ﬁ?kéd:}?i)‘%—ﬁﬁ el B R, B E f4 o R KesHi

C2) WEHE fﬁé?ﬁfﬂirlﬂﬁh EURE TR B PR A B, 45 BRI, SR &R 40T
BBERUHE, BEIMAEHER K85 MR REER 100% #y 75 K
ﬁ%‘ﬂ%ﬁ* B, BEREET AL B, MESREIENESGEE

L

by AVERR R SKSSIE, SRR R I 2 A
- | FAL AT KOSHUIE, XA X BT A a
s R K88 FrREIE R ARt T2 0 B

(o) BRREHERXGTES

3 MBEERGRN

 PHEERGHES S RHEE KT
R SR PESI, S
I 5 L AT B A 0
£ GRL> . BEROIRERE, 18
PLEEE K88 & 57 A I Wi BB 4 Kes
BR CGERBRED

(Z) KEHEE 3 HEEPREH . .
B ) _ g Bl AMERELRRBR

e e - Fig,1 An photograph of piglet interstinal
S THREE 3 BT K3 F 2R ligature test
%u%EMLy&MﬁﬁTTﬂﬂﬂﬂﬁ L Bcolis i Cangr
. & i coli T8z (E,coli Csoo/p 82)
e (1) HERFURMEERAMEILD e
AMERBTEE S, ?&Eﬁk_g@tgﬂ&k lower, E.coll Tsz(E.coli Cs00/pTKa2).

o2 BRI B AT B R 4 R *‘mEl o NG M I R AY Rk

Fig,2 Agarose ge! electrophoresis of plasmids isolated from different E.coli strains
E.coli 256K Q3 (W% 3); 12L— B mkm e
802 — 2 15 B s Tad—— P 256K % 802 T B RN HBHE ST
Tag—MWH 3 < 82BEATNHBNETEST
1% agarose gel was used’
E.coli 256K; Q3; 112L——wild type of enterotoxigenic strain
802——recipient strain; T34{~—transconjugant {rom 256K =802
T3g—rtransconjugant from Q3 =802
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MAE S IR AR AR IR B DNA,
l:/éf;'iiﬂa%ﬂ%fﬂﬁﬁl_,: ke g, B ELA
&2, MEFETEELS 7% & 4 DNA
B F MR A B A PR e 8 R TR P ik s B i
wEiREM RN (3) MEIEHES
K g 802Nalt B X, ¥E UM T HE T
TR I & 25wy By MO SRR TR AL iR
BEEeF, 2HF, BWEBEES T
BT AE KeSHMATHE /1, 5 Hop—4k
HES T GRS U56) mAFHDNAR
B Bk T Bk 0T, WmE, ek
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WIS R B R, AT TSR #R IR
R DNASER KRG B Coo0dbiTH{k, &
ST M GREREL B E &L
T, &%E, IEANELT B8 &R
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B s pTKe2muDNALGIHE- Bk ZEE
BB ETERERA TR
Fig.3 An altraviolet absorption photograph

of pTK&2 plasmid DNA after ultra-
centrifugation to equilibrium in ceri-
um chloride-ethidium bromide gra-
dient,

2070, 150000 x g2 L 40/h I

Centrifuge at 150000 g for 40h at 207,

dhs ERIEATIRERELE S MR R EE
WERBILL5EG, SRR X P&
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s pTKs2E R DNAZ Hind [ W8 3%
i e B ER K
Fig,4 Agarcse gel electrophoresis of Hind]
-cleaved pTKa2z DNA
1, 8 B HH¥1 &
2, HELERE 2 &Y
1, The first DNA bend in ultracentri-
fuge fube
2. The second DNA band in ultracen-
trifuge tube

(M) K3sHilR& Eay e

SEE .y Ea by K88 ik DNA
(pTK82 DNA) kE#iSepharose 2B #EE
4 (L pBR322 R kr DNAZY Bllgk Hind I
Mk, REHE R MM REGTE—E, 2
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T4 DNA i& BB L8, FNE, DNA
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EREF -RE4LURN & F (B2 pIK
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B2 #r £ Hind 1 9K 5 7 A H0 8 4R
B AR, X A RS T 2 Mool 1
PIFR B E R Shipley & 21 gy 24d R,
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DNA & ¥ B #f 2 % 8%, B ABITE
Ce003AT L, MG 0hE & B K883
JFEE I E AT & 0T KL DNA 43 FEBE/NT
(L T-T90, FURDNAZE P HIEE 35 b3+
7E 1 Y% E AR R RS #E A, TO0 Ry
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8 EPTKIOFTRIFREI &,
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»DNA + EcoRI + BamHI
oBRaz2 + Hind §
pTR83+Hind I

pTKE2 + Hind [
pBR3z2s

pTH63

pTEB3 + EooRI

pTKﬁR + EcoRI + BamHI
pTK 63 + BamHI

pTK63 + BamHI + Hind §
pTK63 + Hind [

pPTKs3 + Hind § + EcoRI

ADNA + EcoRI + BamHI

B 5 pTRB3H: £ R A U 50 00K 6 BB M o B o K
Fig.5 Agarose pel electrophoresis of restriction endonuclease-cleaved pTHKE3 plasmids

ADNA + EcoRT + BamH!

pTKS¢ + BamHI

pTK63 + BamHI

pTK30 + EcoRI

pTKE3 + EcoRI

pT¥90

pTKE63

Bl 7 pTK905pTKe3Mm smDNAZ M H 514 e
R R e B 0 R v O

Fig,7 Agarose gel electrophresis of resiriction

endonuclease-cleaved pTK$0 and pTKs3

plasmid DNA,
SRR R BT AT B &4

© HhER

journa

S

im. ac. cn



14 IR Ko FIRFER N RRESRE . 43

1, /NGBS ILRETEIE 3 Bk
R AR R, AR T2 B K
i, WATRHET TRIBRE, 45 REH,
T2 MR R WA R R R (E, D
T635To0R MT82AT 2T, BT BRTR
PERENE M, o
‘ 2. FHEFREM 5&3\'}1,,;\ &4 pTK82
BRI K I B €600 5 TR & R0 TR
C600 B 1 WEEF BN E (B

D o A7 NdRH, RFFFR K12 R HEATA
BRI E BN I BeE, BEE K8

B 6 pTKs3muDNAREHE

Fig.6 Restriction msp of the. recombinant ﬁpa:.:’iﬁlzﬁ” {El ?'31—_7[!4 ﬁ%ﬁﬁ&ﬂj's
plasmid pTKs3 A 35T Bk 4R
-The double line represents the pBR322 F M BE B A T4, ;’j It 5% ﬂ]-{-ﬂ,{%@'
vector DNA

pTRS2JF Ry K TR C600 (AIT82E#)
R & pTKE2 T Bt C6 00 40§ 3E4T T R
MLEELLER, TERE RN, P e
BERIKRATMER, WAy U R IER, AT
- ﬁﬁﬁxu?z:ﬁﬁﬁﬁi’ﬁg%c X H] T82FT
AW%EK%@%O -

| IS 1 D45 £ 200 M S B BRI,
qm%&%&”%ﬂﬂmﬁ%whﬁﬁT
K88 HITIE, 455 0E 7R Kas
B8 pTKommDNAMEME — pegymee By BREG2),

Fig,8 Restriction map of the recombinant
plasmid pTK90 '
TR R HpBRe2z DNA
The double line represents the pBR322
vector DNA

#2 TREHEEKISHFRAAT
Table 2, Levels of K88 antigen synthesized by different strains

STCHE . 2THEK

| b7 Growth at 37C Growth at 28C
Strain 150 18 4B - 21 i 1 2415\ la:I\Hf 18/]\&1 k iy 24/ 0

15k 18h \ 21 h ‘ i 21 h 24 b

T 7 T E

E.coli #3 as 25 g6 23 ‘ sd 23 26 26
E.coli Tsz 2% 28 | a6 23 ‘ 2¢ 23 23
E.coli Te2 2¢ 25 26 25 Poogr 26 26
E.coli Too | 25 25 26 25 23 25 L g } 28

* Kssﬁ%ﬁlﬁifﬂﬁﬂﬂﬂﬂﬁ%%ﬂ%
Pili aptigen of K88 was assayed by agglutination of guinea pig ef} thfocytes method
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B TXSS FrhrS B R s, LENR
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B9 kBHFWT2Ek (E.coli Ce00/pTKs2)
MM EEEREL .

Fig,9 Electron micrograph of Kgg pili
on cell of E,coli strain T82 {E.coli
Ce00/pTKa&2), :
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and the smaller are K88 pili,
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CLONING AND EXPRESSION- OF GENETIC DETERMINANTS
FOR Kss ANTIGEN

Honz Mzngmin Zhang Jingliu Cai Ruizhu

(Shanghai Imstitute of Plant Physiclogy, Academic Sinica) .

Fan Yingyuan Yu Ming Wu Benxiz

(The Institute of Animal and V eterinary Sciences, Shanghoi Academy of

Agricultural Sciences)

Xiao Junfa

_ (Jiading County Veterinary Siation)

Acute diarrheal diszass in piglets
caused by enterotcxiseric strains of
E.coli is prevalent globally in animal
Anticen K88 has been

shown to play an €sszntial role in the

husbandary.

colonization of thszsz pathogers to the
small intestine of the rislets,

The plasmid pTK82 was isolated
from an local enterotexizenic E,coli
strain Q3 which causad diarrheal ci-
s*as¢ in riglets, It wzs characterized
as a=~50x 10° caltons non-conjugative
plasmii containing genetic determinants
for the Kg8ac antizen, The electton
micrographs of E,coli C600 haibo ing
pTK82 showad the presznee of Kgs
pill on the bacterial celi surface, This
plasmid DNA was cleaved with the
Hindm
the fragments were licated to similatly
cleaved DNA of pBR322, The recombi-

restriction endonuclease, ard

© PEMZRBEDHARAEATIRSMIERT bhttp://journals.

nant plasmid DNA p1Kg3 which produ-
ced K88 antizen wes icolated in E,co-
li C600., The pTKg3 DNA was parti-
ally digested with EocRI and re-ligated
to form plasmid pIK90, reduced in
rize but still containing K88 gene,
Based on the results of immunological

analysis, the nature of pilus antigen
expressed by recombirant plasmid pTK
90, was igentical to K88 antigen enco-
ced by the wi'd tyré'plaSmid pTK82
either in E,coli C600 or in E,coli Q3,
Both E,coli C600/pTK82 and E,coli

C800/pTKG0 are non-enterotoxigenic

strains, Preliminary tests showed that
they arve effective in preventing diarr-

heal disesse in piglets,

Key words

Antigen; cloning and expression of

gene; E, coli
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