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B E BACFhEEABTE ETEC HREAREECDMEE R BS % BARTH AR
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EEEFUE RS AT RERNBTE SO A TR T B R R,

X TREEARTE.ST.LT-BEFARS HAsY

7 B 8 & (Enterotoxigenic) K ¥ (Escherichia coli ETEC) & 4 8 o1 [B 2 Bk itf
ERGHEERETY, ETEC B EEE T 2B FohEE . ir=EmhE % S EmE
YEIETE ., B E S AT NG #H E (Heat-Labile enterotoxin, LT) #l it #4171 3 & (Teat-
Stable enterotoxin,ST), ST HA4+FHEY 2. 5kDa By /NE B4 F. B HERME, B E B
CRRMRECT, LTRSS TH -G TEN2.8kDaM A BEGEE S MIFTFREN
11.5kDa ) BUERFRR 4 FHEMR . £ LT REXHEHM BT ENEFR TN GERE
P

WITWEFR LM LT B ST E ARBIEPH S —F . BATRHEITT ST 5
LT-BERN@ G R MRS Edp e, ASORHTT ST BE BB & 15
70, AT WAL & B4 2 T R B PR

1 HHfer &k

1.1 ktd
1.1.1 ESRFIERE. coli130 h STYLT B AEMRHERK  E. coli142 Y9 ST LT VW E fR i
R M E L T AN, K. colid4815 5 STLT B £ R #k R AZ H 1, pCHP23 4
LT B E AR  AEHES, pSLM004 2k STIb* E 4 i, Dr. Moseley,S. L g7,
pUCI18 #4355 B & #7 20 &, IM 101 (F* traD36 lacl® A (dac ZYMI15 proAB/supE thi
A Uac-proAB)) A LE FZ M E . pMG226-pMG230 R T {EHE,
1.1.2 IEFedE Ribse il . B LB B3, e KAl CAYE PRig s TR
{2k 7| ¥ B Biclab.BRL.Beohringer ,Pharmacia 227,

ST il odih & B LT TAEBF 28, LT ELISA #30 S I A AR B H & . 3
i FALWBE R0 2E Btk 1eG WA B FE F B2 RS Bt AR Yy R T30 3007 .

TXF 19934 9 7 28 HIMeHl,
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1.1.3 BERETERIEHASZEGH.

1.2 A&

1.2.1 fikr DNA #l & S8k, AR Y. B8 8 B 0 TR ®E. &
A pUCL8 W HH T7E X-gal T8 LS ECEA P 5T/ . ST SREXRE & {48 i HRofh Fi k2 DNA 8§
1.2.2 PCR KB HMEER R PCR ¥ 1 B - B H(PCR AR MM 5 A )
R EHTS . FREMA 4T 18,082k 55C L o8, 3EH 72°C 30 Fb. & 30
TG RIG 12 CEfR 7 04,

1.2.3 Southern blot 42737 . $5“ 9 Foilg "™y, £ T A 8 BRLO. 45pm E B JE,
F e AT kT iRie v .

1.2.4 ERERRIN K CIEMM AR L% T CAYE 5B . 37CHE R ZE ODfH
1.0, BEREE B20 000u/ml 37C /ER ¥/ TSR . LIHRI oMM,

LT i GM, ELISA #{TH 0", S A E LIRS A OD {H, B BE 2 A5 2
LA 2R PHPE ST SE5R M ELISA 85 B F BB L W 15805 , ¥E 50 OD {H 2 FAYEXS BB
50%¢ Y, 50% LT ABHYE. .
12,5 FBURCRR AR RCE O I A8 & PR A B TRV IR R R TR AL T4 100 dH M HETAY
B I R f W T A A I R RE
1.2.6 FHEE : B Sanger AU E K w20k 80 2 DNA FHYY,

2 BR5H®

2.1 STIb BH9EE R RS
ST 2RKRBESTHEL FKED XA
ST =347 (Bt pre-pro-ST),lHF ST EHE A
St (pro-STO A ST ¥4 % B B R wi B 3 B K
STH#MRAE—EHERS . MEFREXAE
& ST 8 2072 EEMREF R BREHTR
f. BB PCR INERE, ES it
P H B 5% 3] A BamHI i 25, 3'-3 5] A
Sac I A Bgl [ {if & . primer 1 B primer 2 §J 5'-
it I F SRR R SRS AT
primer 1:5-CGG GAT CCC AGG ATG CTA
AAC CAG TAG-3
primer 2:5-GGA CGA ACA TGG CCC ACG
ATA CCT CAG GCT TCT AGA
L STIb #E PCR 41 =4 s Bk 53 47 AG-%
Fig. 1 E]~ev.:tr0phoresis analysis of PCR am- Bl pSLMO04 WM, % PCR "W B3 T
PHRERAST S a5 STID BRI RIE .
b.184bp STIb fragment 2.2 STLT-BAEEEGEENUESEE
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2.2.1 STHLT-BEERSFEMNWE . JH BamH T -Sac | UHILBH PCRSTI1b K
P& 5 pCHP23 % Sac | -Hind I {§4LtT FAY LT B K BriEdE 9% BamH [ -Hind | % 414k
g pUCIS ik b 81k E. coli JM101.X-gal 47 b kI PH 7 57 158 . 2Rl B 82 DNA
A BamH I Hind I U EFEE . BT — & 670bp By DNA, B v [d] % k% pMG221 , (%]
27,
2222 @EAEA
STib#Fay BB
ST 5 LT-B & X gt
GrEmHaE. 2
BamH 1 -Bel T 1L
B ST I'b B A
Fl pMG221 BamH I
7 L, Bk E. coli IﬂamH { +Hind |l lSucHHind‘.u
JM101.LB ¥4 4k Ieamansm
i Qe B o
DNA HF BamH T-
Hind T B§YIEE. &
FSTibmBgll 5
pMGgZI‘BamPI 1 &%
iR sEE HE
L7 Bami1 I fif 5 7]
oo, M
BamH I -Hind T
ik & i 840bp Fr B
i v B H O & WA
ST HBEEEIFS
LT-B#ER S HIE
Iy 2 4 0 e B L I h
ST 2 [F & 1% 5y 4 (8]
st Bg pMG222 ([ B2 pMG226 B2 Fop # H E
3. Fig. 2 Construction of the recombinant plasmid pMG226

[A] F% 77 B R IK 18
FI 4 A SRR L K B K /24 1000bp, 1170bp, 1350bp B9 pMG223-pMG225 F— £ 5 &
3.4.5 4 ST 1 b AL SBEEH P[] TERE 4 .
2.2.3 GUEREAENTRAKSG . BT pMG221-pMG225 i A B SME T BURFF S #Hik
IRZEWMEATYMREZER. B AT AEFGH SEMEHEEN LE, K
pMG221-pMG225 BamH 1 { S F .8 klenow B3R SE 8 SR H{LE. coli
JM101,% BamH | g Y18 E FREI T REED A EEREWMM TR, 20EH 1--5
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Fig. 3 Construction of the recombinant plasmid pMG227

* The site was destroied after the ligation

LT GM, ELISA M=k & REFHRE 1,

A ST B, 48 B # &y & W
pMG226-pMG230, B 1%
5E X AH R 4R ST EHIE
£ Southern blot 2273, WLE
4 R E 5.8 4 fFH R
pMG226-pMG230 A Z 414
A ST FL Y B BORE K /)i
W 2B R AR
RId LT-B 2 B # # South-
ern blot # TR 5 iQ
ST £ FE IS4 RN,
2.3 DNA FFHE
L% EEAK,
HITFFIME. FFRSIHE
LT-B &8 HEHSac i i 4

CJE UMby —BRERE T M

KB, B OF R R 5-CCG
AAC ATA GTT CTG T-3'
3T {8 B2 RY 1] b i EE L 45 R
FE ST 5 LT-B HEEHMEZE
AL FEFIIE 5 CEK RS .
2.4 RAWREENE
2100 it . &
B 100% R EHR
FHIREH.
2.5 ELISA 2R E&RIE
&R
STRFMEEHES

ML, ST B4& 5 LT-B EEM & /5 ELISA RN F LT & 154k, T8 31T
ST HBEE = ELISA 50 LT WE4EZ 858 T ST 1514 NR Uik ST S HRH B 1y
SO X PR AT AR OD E LB HHEEE RS R AT O MELEE
FE BT, R T fF ELISA R0 o ik A — B L B A E{L . X BR T AR TR EI 2

FRAKRER S, R B & B 2 60 R BT LT A

SEM A EEECTEL B S

HEMEN ST S LT-BU®S T HERFAMUNRERGT R, Ml — R8T ey

R £E A i T — L IR,

ST 5 LT-B#ER &2 ETEC 15 S M A Bl L e b — N E 0 LR T 46,
ST /G- FEATLEEREME GEREX ST 5 LT-B @& T8 ST B e R, (23
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ST I E AR S 5 A R S B A B O O A R R TR P
‘FIS%CIS.IT) R

4 pMG226—pMG230 B8 ¥4y 87 B 5 #RI0 ST #H E 4 Southern
" Fig. 4 Restriction analysis of recombinant plasmids blot 413845 5

byh:ADNA.EcoR T +Hind I marker
a;pBR3Z2. BstN 1 marker
c-g:pMG226— pMG 230. EcoR 1 +Hind 1 by lablled ST probe

#1 STSLTMERERHNER
Table 1 Result of ST and LT ELISA detection

Fig. 5 The result of Ssouthern blot

Sample ST (OD430) Result of ST LT(ODy50) 5 Result of LT
Positive control 0.02 -+ 0.57 +
Negative control 0. 24 - 0.15 -

pMG226 0. 28 - 0.47 +

pMG227 0.19 - 0. 22 —

pMG228 0,12 + 0.17 -
pMG229 0. 07 + 0.15 —
pMG230 0. 02 REASH 0. 16 -

[1)Ir was detected by competitive ELISA. The positive control was E. coli 130 strain, and the negative control was E.
coli JM101 harbouring pUCISE.

(2)The decision of the result see the *methods?.

(331t was detected by GM, ELISA. The positive control was E. coli 142 strain. and the negative control was E, cofi
IM101 harbouring pUCI18.

{4)Titer of the sample corresponded with the positive contral when the sample was diluted into two folds.

EFRRERE AR ST S HTT AR HOU R IE 0T pro-ST 2B A B 5 LT-B BEM S .3
ERPSMERHETT ST ZEHEHRERR. SRAFURE# S EASY, ELISA £
W ST 5 LT HURERH AR . L LS5 RUEHI ST 5 LT-B HE R & =42 T O

© HERFERHMEMFARAATIESwESE http://journals. im. ac. cn



178 *+ L] T B % & 11 %%

AERMIEMIRBRTITH ST BREHKRETHH~YEWES.ST 5 LT-B AFEY
THRAE XA TREM GRS ETEC 2R SRR EEMERN.
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Study on the Genetic Fusion of Heat-stable and
Heat-labile B Subunit of the Enterctoxin of
Enterotoxigenic Escherichia coli

Wang Jiang Chen Tianmi
(Institute of Biotechnology, Academy of Military Medical Sciences, Beijing 1G60850)

Abstract  The gene encoding pro-ST of heat-stahle enterotoxin(ST) of enterotoxigenic
Escherichia coli (ETEC)was {used to the gene encoding the B subunit of heat-labile en-
terotoxin (LT-B). And based on this clone,a series of plasmids barbouring 2-5 tandem
copies of 5T gene plus LT-B gene were constructed. The expression of ST and LT-B
fusion gene were detected by ELISA technique. The ELISA titers of ST increased but
LT-B decreased with the increase of the ST gene copy number. It showed that the ST
antigenicity could be improved and provide theoretical basis for developing a divalent

vaccine against ETEC,

Key words Enterotoxigenic Escherichia coli (ETEC), heat-labile enterotoxin (LT).
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