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1.2
pfu-Taq DNA T4-DNA dNTP  Promega
DNA PE Applied Bio-systems Plasmid Miniprep kit I Gel Ex-
traction kit~ Omega LT ST
Sangon
1.3 DNA
PCR PCR DNA DNA
136910 DNA
1.4
LB 1% LB
37°C OD 0.4~0.6 IPTG 0.5~ 1 mmol/L.
37C pH7.4 20mmol/L Tris-HCI 4°C
13 000r/min 15 min 20 g/L Triton-X100 0.5 mol/L. NaCl
1.5 SDS-
9 10
1.6 ST LT
ST ELISA LT
1.7
ST LT
4
2
2.1 ST LTB
pro-ST LTB  DNA PCR ST P1 P2 LTB

P3 P4
P1 5'GGAATTCAACATGACGGGAGG3'
P2 5'TAGTCTGGGGAGCATAACATGGAGCACAGGC3’
P3 5'GCTCCCCAGACTATTACAGAAC3’
P4 5'GAAGCTTCTAGTTTTTCATACTGATTGC3'

P1 ST 5’ ST 5’ 15
EcoR 1 P2 ST 3’ 18
LTB 5’ 13 ST 3 13 bp LTB
P3 LTB5’ P4 18 bp LTB 3
TAG Hind III P1 P2 pTS139
PCR 269 bp P s s A htto:// o, in ac.on



320 bp 1
ST LTB Pl P4 576 bp  pro-
SI/LTB ~ DNA 1
2.2 M1 2 3
576 bp ST/LTB DNA
pGEM-T
DH5a 10 Pl
P4 EcoR 1/ Hind 11 i3=
576
bp 1
3 DNA
7 SP6
DNA 1 ST LTB
2 pGEM/
s[4 D GEM/SIA EcoRI Hind 1M Fig.1 Analysis of the amplified pro-ST/LTB genes

and the recombinant plasmids

. M. pBR322/Taq I marker 1. The amplified fragment of pro-ST
pQE3O EcoR I/ Hind T gene 2. The amplified fragment of LTB gene 3. The fusion

M15 pQE30/SLS 1 fummentof pro-ST/LTB genes N. A DNA/Hind T 4. pGEM/
2.3 pro-ST/LTB SLA/ EcoRI/ HindIIl 5. pQE30/SL5/ EcoRI/ Hind TII.
pQE30/SLS5 M15 pREP4 15% SDS-PAGE
G250 3 pQE30/SLS M15

IPTG 4~7h 20kD
GGAATTCAACATGACGGGAGGTAAC

Met Lys Lys Leu Met Leu Ala lle Phe Ile Ser Val Leu Ser Phe Pro Ser Phe Ser Gln Ser Thr Glu Ser Leu Asp
ATG AAA AAG CTA ATG TTG GCA ATT TTT ATT TCT GTA TTA TCT TTC CCC TCT TTT AGT CAG TCA ACT GAA TCA CTT GAC
Ser Ser Lys Gln Lys Ile Thr Leu Glu Thr Lys Lys Cys Asp Val Val Lys Asn Asn Ser Glu Lys Lys Ser Glu Asn
TCT TCA AAA GAG AAA ATT ACA TTA GAG ACT AAA AAG TGT GAT GTT GTA AAA AAC AAC AGT GAA AAA AAA TCA GAA AAT
Met Asn Asn Thr Phe Tyr Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Ala Gly Cys Tyr Ala Pro Gln Glu Ile Thr
ATG AAC AAC ACA TTT TAC TGC TGT GAA CTT TGT TGT AAT CCT GCC TGT GCT CCA TGT TAT GCT CCC CAG ACT ATT ACA
Glu Leu Cys Ser Glu Tyr Arg Asn Thr Gln Ile Tyr Thr Val Asn Asp Lys Ile Leu Ser Tyr Thr Glu Ser Met Ala
GAA CTA TGT TCG GAA TAT CGC AAC ACA CAA ATA TAT ACG GTA AAT GAC AAG ATA CTA TCA TAT ACG GAA TCG ATG GCA
Gly Lys Arg Glu Leu Val Ile ILe Thr Phe Lys Gly Gly Ala Thr Phe Gln Val Glu Val Pro Gly Ser Gln His Ile
GGC AAA AGA GAA TTG GTT ATC ATT ACA TTT AAG GGC GGC GCA ACA TTT CAG GTC GAA GTC CCG GGC AGT CAA CAT ATA
Asp Ser Gln Lys Lys Ala Ile GIu Arg Met Lys Asp Thr Leu Arg Ile Thr Tyr Leu Thr Glu Thr Lys Ile Asp Lys
GAC TCC CAG AAA AAA GCC ATT GAA AGG ATG AAG GAC ACA TTA AGA ATC ACA TAT CTG ACC GAG ACC AAA ATT GAT AAA
Leu Cys Val Try Asn Asn Lys Thr Pro Asn Ser Ile Ala Ala Ile Ser Met Lys Asn stop

TTA TGT GTA TGG AAT AAT AAA ACC CCC AAT TCA ATT GCG GCA ATC AGT ATG AAA AAC TAG AAGCTTC

2 ST /LTB

Fig.2  Sequence of pro-ST/LTB fusion gene and its deduced amino acids
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3 ST/LTB SDS- Western
Fig.3  SDS-PAGE of fusion protein of pro-ST/LTB left and western blot right
The arrows show the fusion protein and the signals of western blot
M. Protein molecular weight marker
1. E.coli M15 pREP4
2. E. coli M15 harboring pQE30/SL5
3 4. E. coli MI5 harboring pQE30/SLS induced with IPTG.

2.4 pro-ST/LTB

ELISA LT ELISA ST
1 2 LT ST
pro-ST/LTB LT ST
1 pro-ST/LTB ST
Table 1 ST antigenicity of the pro-ST/LTB by competitive ELISA in OD,g
Strains 1:10 1:20 1:40 1:80 1:160 1:320

E . coli 44815-3 0.035 + 0.061 + 0.071 + 0.100 + 0.129 - 0.122 -
M15-pQE30/SL5 0.032 + 0.056 + 0.061 + 0.092 + 0.124 - 0.115 -
E. coli M15 0.21 -

E. coli 44815-3 positive control E. coli M15 negative control .

2 pro-ST/LTB LT
Table 2 LT antigenicity of the pro-ST/LTB by sandwich ELISA in 0D,
Strains 1:10 1:20 1:40 1:80 1:160 1:320
E. coli 44815 -3 0.48 + 0.23 + 0.19 + 0.10 - 0.08 - 0.07 -
M15-pQE30/SLS 0.8 + 035 + 0.28 + 0.16 - 0.09 - 0.1 -
E. coli M5 0.06 -

E . coli 44815-3 positive control  E . coli M15 negative control.
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The Fusion and Expression of Genes Encoding Heat-stable and Heat-labile
Enterotoxins of Escherichia coli from Porcine Origin

Wang Jiafu' > Lu Chengping'
! College of Veterinary medicine  Nanjing Agricultural University Nanjing 210095  China
2 School of life sciences and biotechnology ~ Guizhou University —Guiyang 550025 China

Abstract The genes encoding precursor heat-stabile pro-ST and mature peptide of B unit of heat-
labile LT enterotoxins of Escherichia coli from piglet were amplified by polymerase chain reaction
PCR . The 3’ terminus of gene encoding pro-ST was genetically fused to the 5’ terminus of the
LTB subunit gene in nest-PCR. The fusion genes encoding pro-ST and LTB were cloned into pGEM-
T vector and subcloned into the pQE30. The recombinant plasmid was expressed in E . coli by IPTG
induction. The fusion protein possessed both ST and LTB antigenicity as well as it had lost the bio-
logical toxicity of ST or LT toxin.
Key words ETEC Enterotoxin Gene fusion and expression
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