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1
1.1
E.coli JM109 E. coli C600 HB101 E. coli H10407 078 H11 ST
LT" CFA 17 pFS2.2  F.Schodel 3
1.2
LB g L 20 10 NaCl 5 K,HPO, 15
5 MgSO; 7H,0 0.0025 CoCt 6H,0O 0.001 FeCls 0.0025
1.3
ST ST ST 14
AAG AGC ST 14 Ala Leu
1 5" >CCGCGGATCCTCAGGATGCTAAACCA< 3’
2 5" >GCACCCGGTACAAAGAAGGATTACA< 3’
1.4 DNA
1 2 pro-ST O 2 AGC—~AAG
CTT ST 14 Ala Leu @ 1
BamHI PCR 94C 1min 52°C 1min 72°C 1.5min 30 cycles
94C 1min 52C 1min 75C 1min PCR
DNA DNA Sanger
4
1.5 ELISA
0.6mL 37C
2 B0.5mL 37C 1h 4000r min 15min
LT ST LT ST LT
ST ELISA
GM-1 LT GM-
1 “ Anti-LT"
1.6
CT-B  LT-B 70 % CT-
B IgG Sepharose 4B
LT-B pro-ST > SDS- Western blot
6
1.7
ST 7 BALB ¢ 1~3d
3 2% 10pL

0.1mL 25C 3h
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1.8
4~6 BALB ¢ 0.1mg
2 6 LT-B-1gG ST-1gG
2
2.1
pFS2.2 LT-B
LT-B
3 3
LT-B ST
ST
a
EcoRV pFS2.2 DNA PCR
1 pXZ1L01
pro-ST Fig.1 The construction of recombinant
LT-B Tyr-Pro-Gln-Asp-Pro-Ile-Ala-Asp-Pro plasmid pXZLO1
pro-ST 1 pX-
7101 b pFS2.2 DNA  BamHI  EcoRV BamHI
pro-ST LT-B Tyr-Pro-Gln-Asp-Pro pro-ST
pXZL.02
2.2 LT-B pro-ST
kD ELISA
43.0 LT 1
e ELISA ST
14.3 ST
iy ST
LT
ST GM-1 ELISA
2 LT-B pro-ST SDS-PAGE GM-1
Fig.2 SDS-PAGE of the affinity-purified
LT-B pro-STa fusion proteins. 2.3
Lane A and C Products expressed by pXZLO01 were boiled LT-B pro-ST
Lani: BS S:dvgth(f)’tlditsoerxiii::tZyd;t)}(liZOIt,}(l)r;(j:jeCl;oiled SDS-PAGE k. coli
in SDS without B or SDS with dithiothrecitol D JMI09 pXZLO1 E. coli JM109
pXZL.02
17kD  16kD 2 SDS
2A B SDS 2C D
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2.4 Western blot
SDS-PAGE
ST
Western blot
ST 3
2.5
LT-B ST
3 Western-blot LT-B pro-ST
Fig.3 Western-blot hybridization of the affinity- LT
purified LT-B pro-ST fusion protein
Lane A Fusion protein was expressed by JM109 pXz1.01 ~ 0.083 0.083
Lane B Fusion protide was expressed by JM109 pXZL02 2 ST
1 ELISA LT 2 ST
Table 1 LT-B antigenicity of LT-B pro-ST Table 2 The suckling mouse assay
fusion peptide with ELISA for ST toxicity
Samples A4920m P N Strains Mean + SE
- coli M09 g E. coli H10407 0.115+0.022
E. coli H10407 0.93 23.2
E. coli IM109 pXZLO1 0.95 3.8 E. coli ]M109 pXZLO1 0.059£0.004
E. coli IM109 pXZL02 0.96 24.0 E.coli JIM109 pXZL02 0.064 +0.005
2.6
ELISA
LT-B IgG 1000 ST
IeG 100
3
ETEC LT ST
LT ST ST
ST
ST
Linker Linker ST ST
Linker 8
ST

ST © shERE A TR AT S ESS hrto: //journals. im. ac. cn



4 B LT-B ST 443

GM1 ETEC

K. B.Sack. Annu Rev Microbiol 1975 29 333~ 340.

J.Gariepy L.Andrew F.Felix et al. Biochemistry.1986 25 7854~7866.

F.Schodel and W. Hans. Infection and Immunity. 1989 57 1347~1350.

F.Sanger. Proc Natl Acad Sci USA 1977 74 54~64.

D. John. Infection and Immunity. 1990 58 1159~1166.

J.Sambrook E.F.Fritsch T.Maniatis. Molecular Cloning A Laboratory Manual. 2nd ed Cold Spring Harbor Labo-

=) Y B S I NS R

ratory Press 1989.
R. A Glannella. Infection and Immunity.1976 6 95~99.
1994 14 219~222.

~

Gene Fusion and Expression of Heat-labile and Heat-stable

of Enterotoxigenic Escherichia coli

Xu Bing Zhang Zhaoshan Li Shugin Shu Dong Yu Shouyi Huang Cuifen
Beijing Institute of Biotechnology Beijing 100071

Abstract The vaccine candidate comprising the genes that code for the B subunit of the heat-labile
enterotoxin  LT-B  and the heat-stable enterotoxin ST of enterotoxigenic Escherichia coli

ETEC had been constructed by recombinant genetic techniques. The 5’ terminus of the gene en-
coding pro-ST was genetically fused to the 3" terminus of the LT-B gene. The pro-ST gene contains
mature ST sequence and pro sequence which codes for the pro region of ST precursors and amplified
by PCR from pSLMO004. To reduce toxicity of the ST in wvitro was substituted Leu for Ala residue
at position 14 of ST by oligonucleotide-directed site mutagenesis. For this construction the expres-
sion of ST antigenicity and LT antigenicity were obtained when a five-amino-acid or a nine-amino-
acid linker were included between the LT-B and pro-ST moieties. The L'T-B pro-ST fusion peptides
possessed no enterotoxic activity of Escherichia coli heat-stable and head-labile enterotoxins and re-
tained the ability to bind GM1 ganglioside. More importantly these LT-B pro-ST fusion peptides
were immunogenic. The preparations containing the hybrid molecule elicited special antibodies that

were able to recognize native toxin in vitro.

Key words Enterotoxigenic Escherichia coli ETEC  enterotoxin gene fusion gene expression
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