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PCR (83902 K88ac ST, LTy
K88ac-ST, -LT, BI21 DE3 pXKST3LTS
DNA PXKST3LTS K88ac-ST, -LT,
ELISA K88ac-ST; -LTy ST, LTy  K88ac
ST, K88ac-ST, -LT}
ST,
K88ac ST, LT,
Q78 A 1000-3061 2002 02-0216-05
JM109 BI21 DE3 pUC19
ETEC pBluescriptll TaKaRa pET-28b Novagen
ST, ST, ST, 1.2
LT, Neol Hindlll Ndel EcoRI BamHI
LT, Not1 TaKaRa T4 DNA dNTPs
K88-K99 K88-LTB Taq DNA WiZ&I‘d P CR P reps DNA PllI'iﬁC&tiOIl
) System Promega ST, LT; ELISA
ST, K88ac
ETEC
1.3 PCR
ST, LT, 2
-5 Dykes K88ac o
K88ac-ST, -LTy PCR
3 ST, PCR P1  5-CCCAAG
CTTAACAACACATTTTACTGC-3" P2 5'-GGAATTC-
1 CATATGAACAACACATTTTACTGC-3" P3 5'-CCG
GAATTCAACAACACATTTTACTGC-3’ P4
1.1 5'-GGAATTCCATATGATAACTTCCAGCACTGGC-3"  P5
C83902 5'-CCGGAATTCATAACTTCCAGCACTGGC-3" P6
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2 K88ac-ST, -LT,, 217

5'-CGCGGATCCATAACTTCCAGCACTGGC-3’ P1
P2 P3 HindIll Ndel EcoRI
P4 P5 P6 Ndel EcoRl BamHI
3 ST,
3’ 2 Cys TGT
Ser AGT P1
P4 P2 P5P3 P6
3 C83902 3
ST,
1  K88ac PCR P7  5-'CAT-

GCCATGGCATTTACTGACTATGAAGAA-3’
P8 5'-CCCAAGCTTGAGAATATCATTTCTTGATAG-
3 P7 P8 Neol HindlIll

(83902
K88ac
1 LT, PCR P9 5'-CGCG-
GATCCCCAGACTATTACAGAACTA -3’ P10
5'-ATAAGAATGCGGCCGCAAGCTTGCCCCTCCAGC-
CTAGC -3’ P9 P10 BamHI
Not1 (83902
LT,
PCR 100u1.
10pL 10 x 10ng DNA 200pmol/L
dNTPs 250ng 3u Taq DNA “ 94C
60s— 50°C 60s—72C 90s”
30
1.4 DNA
DNA DNA
7
1.5
Meacock s 37°C
10% 100mL Kan 30
pg/ml LB 12h
10° Kan LB
12h 100p.L LB
100 Kan
LB 37°C
1.6 SDS-PAGE ELISA
7
1.7
BI21 DE3 pXKST3LT5
G/C
/ G/C  =0.09 ST,

G/C <0.083 ST, 9
1.8
BI21 DE3 pXKST3LTS
IMLD
2MLD 83902
5
1.9
1 ST,
0.1mL 37°C
1h ST,
G/C
/ G/IC =0.09 ST,

G/C  <0.083 ST,

2

2.1 BL21 DE3 pXKST3LT5
1 BI21 DE3
pXKST3LTS PCR
3 ST, PCR

Plasmid pC83902 from F.coli 83902

PCR

PCR Hindlll Ndel FEcoRl
Amp Hincll Hindll Bamlll Neol  Hindll

Al EcoRL Bani

pBluescriptll K88ac gene ST; mutant gene
'—'HincIHHindHI Klenow—HdeH—1 Ligation
Bamlll Notl Kan Neol BamHl - Nofl HindlT BamHI  HindITl BamIll

Amp

H

LTs gene pET-28b puc19 ST,-ST4-ST, fusion gene
|:BamHI+NatI BamHHNorI:' Ligation ”HdeHBamHI HindlII+BamH1 “

l Ligation
Amp  Ncol Hindlll ~ BamHI Amp Hindlll  BamHI

ST‘-é ST, #usmn gene

Recombinant plasmid pXST3

SBac Z e SR

Recombinant plasmid pXK88

HindlI1+BamHI HindlI+BamHI —‘
Ligation
v lLigalion
Kan  Neol BamHI  Nott Amp Neol  Hindlll  BamHI
LT; gene K88ac-ST, fusion gene
Recombinant plasmid pXLT Recombinant plasmid pXKST3
Ncol+BamH1 Neol+BamHI

Ligation, Scrcening. Identification
Kan Neol” HindlIl BamHI Noft

K88ac-ST\-LTy fusion gene
Recombinant expression plasmid pXKST3LT5

1 pXKST3LT5
Fig.1 A schematic diagram showing construction of

. _— recombinant plasmid pXKST3LT5
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83902 3 ST P1 P4 pXKST3LT5

HindIll ~ Ndel P2 P5 BL21 DE3 K88ac-ST, -

Ndel  EcoRI1 P3  P6 LTy BL21 DE3

EcoRl  BamHI pXKST3LT5

3% Ncol/ HindIll/ BamH1/ Not1 ~ Ncol/
PCR ST, T4 DNA Not1 2.0%
3 ST, 329bp  K88ac 182bp 3
pUC19 pXST3 ST, 504bp LTy
1 K88ac PCR (83902 1.02kb  K88ac-ST,-LTy
K88ac Klenow 2 DNA
larger fragment HindIIl pXKST3LT5 K88ac-ST, -LT;
2% PCR
K88ac pBluescriptll 2.2
Hincll  HindIll pXKST3LT5 BI21 DE3
pXK88 1 LT, PCR 20
83902 LTy 100%
BamHI  Notl 2% 2.3 K88ac-ST,-LT, SDS-PAGE
PCR LTy ELISA
pET-28b BL21 DE3 pXKST3LT5
pXLT 37°C Immol/L IPTG 4h
SDS-PAGE
34
73.53% ST, LT,  K88ac ELISA
K88ac-ST,-LTy
ST, LT,  K88ac
2 pXKST3LT5
Fig.2 Identification of recombinant expression plasmid
PXKST3LTS by restriction endonucleases-digested DNAs
1.DI2000 DNA markers 2. pXKST3LTS digested by
Neol/ HindIll/ BamHI/ Not1 3. pXKST3LT5 digested by Ncol/
NotI 4.DNA markers ladder 200bp
3 SDS-PAGE

3 HindlIll
BamHI pXST3 3
ST, pXK88
K88ac pXKST3

Neol BamHI
K88ac-ST, - ST,-ST,
pXLT LTy

pXKST3

Fig.3 SDS-PAGE analysis of the expressed products
1. Total cell lysate of BL21 DE3 pET-28b 2. Total cell lysate of
BI21 DE3 pXKST3LT5 3.Low molecular weight markers

2.4 BL21 DE3 pXKST3LT5

BL21 DE3 pXKST3LTS
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-0.690 L d
70.00 80.00 90.00 100.00  110.00 120.00 130.00
Protein band No.
4 IPTG BL21 DE3 pXKST3LTS 4h

Fig.4 Thin-layer gel scan analysis of SDS-PAGE of the expressed pro-
ducts of BI21 DE3 pXKST3LT5 induced by IPTG for 4h

2.5

G/C  <0.083 ST,
40 20 50
3
(83902 K88ac ST,* LI,*
1
1

Table 1 Result of immunogenecity assay

Immunogen

Challenge dose

Inclusion bodies Inactivated vaccine

IMLD 19/20* 20/20
2MLD 17/20 19/20
* Survival numbers/experimental numbers
2.6
1 ST, 15pL
15pL 0.1mL 37°C
1h
2 ST, + ST, +
G/C =0.09
ST, + G/C LB
G/C <0.083
ST,

2

Table 2 Results of suckling mouse neutralization assay

_— Numbers of Average value
nude mice of G/C
Saline 6 0.062
LB medium 6 0.063
Sera of healthy mice 6 0.067
ST + Saline 6 0.097
ST, + Sera of healthy mice 6 0.104
STy + Sera of immunized mice 6 0.068
3
ST, Cardenas ST, -
LT, 2
21bp  linker ST, -LT,
ST,
" ST, -LT,
ST, Aitken
? ST, pro-ST;
LT, 3’ LT;-pro-ST,
ST,
a3 pro-ST, LacZ
LT, 5 pro-ST, -LT,
ST,
ST, 6 Cys
6  Cys 3 3
ST,
ST, ST,
PCR
(83902 K88ac ST,
LT, K88ac-ST, -LTj
BI21 DE3  pXKST3LT5
K88ac-ST, -LT}
K88ac LTy
ST,
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Construction of Recombinant Strain Expressing Enterotoxigenic
Escherichia coli K88ac-ST,- LT, Fusion Protein

XU Chong-Bo'*  WEI Guang-Sen’

' Department of Biotechnology ~Ningxia University ~Yinchuan 750021 ~ China
2 Yikang Manufactory of Biological Products in Liaoning Liaoyang 111000  China

Abstract K88ac genes heat-stable enterotoxin I ST, mutant genes and heat-labile enterotoxin B subunit LT
genes from plasmids of FEscherichia coli C83902 were amplified by PCR. The recombinant expression plasmid
pXKST3LT5 containing K88ac-ST, -LT}, fusion gene was constructed by recombinant DNA technique and then transformed
into Escherichia coli BL21 DE3 . The K88ac-ST,-LT} fusion protein was highly expressed in recombinant strain BI.21
DE3 pXKST3LT5 and the expression level of the K88ac-ST,-LTy fusion protein was about 75.53% of total cellular
protein by SDS-PAGE and thin-layer gel scanning analysis. More importantly mice immunized with crude preparation
containing the fusion protein inclusion bodies or inactivated recombinant strain produced antibodies that were able to re-
cognize ST, in vitro. These sera antibodies were able to neutralize the biological activity of native ST, in the suckling
mouse assay. Hence the fusion protein was nontoxic and immunogenic the constructed recombinant strain could be used
as a candidate of vaccine strain.
Key words KS88ac gene heat-stable enterotoxin I gene heat-labile enterotoxin B subunit gene fusion gene fusion

protein gene expression
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