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1.3 DNA pBBR-MCS2 DH5«
DNA GS3 pGS3 GS3
10 DH5« GZ17 pRK2013
1.4 0.4mol/L NaCl 30pg/mlL
10 30pg/mL FY GSZ3
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1.7.3
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1.7.4 SDS-PAGE 1 A trxA-rstA IPTG
SDS-PAGE B IPTG
TrxA-RstA  Western
Fig.1 A SDS-PAGE analysis of fusion gene txA-rstA expression
induced by PTG B The SDS-polyacrylamide gel recombinant
2 electrophoresis of Western blot of fusion proteins TrxA-RstA induced by
2.1 rstA IPTG
042BM 1.9kb DNA M. Mid-range protein molecular weight markers 1.Whole cell SDS-PAGE
ORF2 ORF3 8 Pl P3 of E. coli Topl0 pGSA without induction 2. Whole cell SDS-PAGE of
pGS2-1 PCR ORF2 E. coli Topl0 pGSA induced by IPTG. 3.Western blot of the whole
FeoR 1 Yho 1 DNA 925hp cell of E. coli Topl0 pGSA induced by IPTG 4. Western blot of the

whole cell of E. coli Topl0 pGSA without induction.
© PERFRMENMRAAATIKEHEE http://journals. im. ac. cn



3 457
2.3 Western
pGSA pGSB  pGSC Top10
IPTG SDS-PAGE pGSA ProP  ProU
Top10 TrxA-RstA ProP
43kD 12kD 31kD  RisA
1-A Western blot pGSA  Topl0 B
IPTG 1 43kD proP rstA 1
1-B proP -35 -10
2.4 rstA rstA
pGSA IPTG
4h
36% ProBond™
90%
2-A 1 Steinbom J Roughley R J. Sodium chloride as a cause of low numbers
95% 2-B of Rhizobium in legume inoculants. J Appl Bacteriol 1974 37 93 —
D 2 3 4 5 M 6 7 9.
07.4— 2 Bostford J . Lewis T A. Osmuregulation in Rhizobium meliloti
662—F production of glutamic acid in response to osmotic stress. Appl
Bo— < 43kD Environ Microbiol 1990 56 488 — 494.
3 Hua SS Tsai T Lcheus GM et al. Accumulation of amino acid in
31.0— Rhizobium sp . strain WR1001 in response to sodim chloride salinity.
Appl Environ Microbiol 1982 44 135 - 140.
01— 4 Sauvage D Hamelin J Larher F. Clycine betaine and other
structurally related component improve the salt tolerance of
144— B Rhizobium meliloti . Plant Sc Lett 1983 31 291 - 302.
5 Osteras M Boncompagni E Vincent N et al . Presence of a gene
2 A TrxA-RstA SDS-PAGE
encoding choline sulfatase in Sinorhizobium meliloti bet operon
B TrxA-RstA SDS-
Choline-O-sulfate is metabolized into glycine betaine. Proc Natl
PAGE .
Acad Sci USA 1998 95 11394 - 11399.
Fig.2 A SDS-PAGE analysis of TrxA-RstA fusion proteins induced by . . . .
6 Boscari A Mandon K Dupont L et al. BetS is a major glycine
p T e e .
IPTG using ProBond™ resin affinity chromatography B SDS-PAGE betaine/proline  betaine  transporter required for  earlyosmotic
analysis of fusion protein precipitated by saturated ammonium sulfate adjustment in Sinorhizobium meliloti . J Bacteriol 2002 184 10
M. Mid-range protein molecular weight markers 1. Whole cell protein 2654 — 2663
profiles of E. coli Topl0 pGSA induced by IPTG 2 ~ 5. Protein 7 Nogales ] Campos R BenAbdelkhalek H et al . Rhizobium tropici
solutions of 50 200 350 500mmol/L imidazole gradient elution by using genes involved in free-living salt tolerance are required for the
TM e . . ane DA
ProBond™ resin affinity chromatography 6. Whole cell protein SDS-PAGE establishment of efficient nitrogen-fixing symbiosis with Phaseolus
of E. coli Topl0 pGSA induced by IPTG 7. Profiles of fusion protein wdgaris . Mol Plant Microbe Interact 2002 15 3 225 - 232
precipitated by saturated ammonium sulfate. 8
st 925bp 266 DNA 2001 411 9-15.
9 Honeycutt R J McClland M Sobral B W. Physical map of the
99 5% genome of Rhizobium meliloti 1021. J Bacteriol 1993 175 21
N 6945 — 6952.
a-
10 Sambrook J Fritsch E F Maniatis T. Molecular Cloning A
a-
Laboratory Manual 2" ed. NewYork Cold Spring Harbor Laboratory
Press 1989 908.
11 Dunlap VJ Csonka L N. Osmotic regulation of L — Proline transport

1985 163 296 - 304.

in Samonella typhimurium . ] Bacteriol

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



458 45

The expression of gene related to salt tolerance from Sinorhizobium meliloti

042BM in Escherichia coli and purification of its fusion protein

GE Shi-chao WANG lei LI Xiao-hong QI Su-wei YANG Su-sheng”
Department of Microbiology — College of Biological Sciences Key Laboratory for Agro-Microbial Resources and
Application of Agriculture Ministry — China Agricultural University — Beijing 100094  China

Abstract A 1.9kb DNA fragment related to salt tolerance of S. meliloti strain 042BM containing two open reading
frames were obtained by PCR amplication and ligated into shuttle vector pPBBR1-MCS2. The complementation experiment
showed that ORF2 is related to salt tolerance and named as rstA gene. Then the gene was cloned into the expression
vector pThio-HisA B and C respectively and recombinant expression vectors pGSA  pGB and pGC were constructed
and transformed into E. coli Topl0. Inducing by IPTG and analyzing with SDS-PAGE the fusion protein encoded by
pGSA was obtained and it is 36% content of whole cell protein. It was isolated and purified by affinity chromography on
ProBond™ and the inclusion body precipitated by saturated sulfate ammonium and 95% purity of fusion protein was
obtained . The final product displayed a single band with a corresponding molecular weight 43kD in SDS-PAGE  and was
verified by the Western blot.
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