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Table 1~ Strains and plasmids

Strains and plasmids Gene type Origins
Strains
E. coli DH5«a supFA4 AlacU169 hsdR17  $80lacZAM15 RecAl end Al gyrA96 thi-1 rel Al Store in this laboratory
B. subtilis DB1342 his nprR2 nprEI8 aprAS epr This laboratory
Plasmids
pSP72 Amp’ Promega
pUBI8 Km" Dr. Doi UC Davis USA
pPBQ7 Cm' deg(Q This laboratory °
pCRII p.s. Amp" sacB p. s. This laboratory ¢
pUSGH Kan' This laboratory 7
pGhCGA Amp”  Chromogranin A ¢cDNA Dr. Helman USA
1.3 PCR pUB18  EcoR [ Klenow
Chromogranin A ¢DNA Hind[ll
5 Pst 1 pSB
5’ Kpn 1 pSP72 DNA
Pst 1 pUB18  EcoR | pSP72/ pou 11
TAA EcoR 1 pSB
CGA cDNA PCR EcoR | pSP72 2.4kb pUB18
94°C 5min  94°C 1min 58°C 30s 72°C 1min 3.6kb DNA
30 72°C 10min 10pL
0.8% PCR pCRII-P.S. 600bp
1.4 - sacB p.s.
PCR 11 pSB
PCR pSBP  pSBP Nde 1
DNA pSP72  pUBIS Nde 1 sacB p.s.
100bp sacB p. s.
1.5 2.4kb Nde | pSBP Pst 1
sacB p. s. DNA pSBP/ Nde 1
10pg/mL. LB 37°C 250r/min + Pst | pSB/Nde 1 + Pst 1
5% 10pg/mL 2 DNA 700bp 600bp
x MSR 37°C 250r/min 2h sacB p. s. 100bp  Nde I  sacBp. s.
2% 30h 4<C DNA
10000r/min 10min
pUSGH
428bp a-
1.6 SDS-PAGE a-amy T pSBP  Sac 1
SDS-PAGE 12 DNA
8 BamH | BamH [
1.7
: pSBPT
) pPBQ7
degQ a-
2.1 amy T pSBPTQ  degQ
LacZ degQ LacZ
pSBPTQ 1 pSP72 degQ Hindll Pst 1
pou Il Hindlll Sal 1 deo ()
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Fig.1 Construction of inducible and efficient expression-secretion shuttle vector pSBPTQ of B. subtilis .
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pSVTQ E . coli DH5a PCR
Pst 1 700bp
DNA 428bp DNA Pst I Kpn 1 2-B pSV pSVT
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Pst 1 566bp pSBPTQ  Pst | Kpn [
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138bp  degQ Vasostatin [ PCR
pSBPTQ  LacZ Vasostatin | pSB pSBP
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2.4 Vasostatin |
pSV pSVT  pSVTQ
DB1342 1.5
SDS-PAGE
pSBPTQ pSBPTQ Vasostatin | 8.7kDa
3 45 8.7kDa
2.2 PCR 3
1.3 45
1 5"-AACTGCAGAACTCCCTGTGAACAGCCCT-3’ 4 5
Pst | 2 5'-GGGGTACCTTACTGCTGATGTG sacB
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Chromogranin A ¢DNA PCR Vasostatin | degQ
249bp  DNA sacB
2.3 Vasostatin [ p.s. acamy T degQ pSBPTQ
degQ  sacB
Vasostatin | 2-
A pSBP pSBPT  Pst | Kpn [ DB1342 pSVTQ
Pst 1| Kpn 1 PCR 4 90 % Vasostatin [
Vasostatin | pSV  pSVT pSBPTQ 3 Vasostatin
Pst | Pst I Kpn 1 I  sacB
pSBPTQ  Pst |
7.5kb Kpn 1 2.5 pSBPTQ
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Fig. 2 Construction A and gel electrophoresis analysis B of the restriction product of pSV ~ pSVT and pSVTQ.
Kpn'1 6. PCR Product M2. DNA Ladder.
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Construction of an inducible and efficient expression-secretion
shuttle vector of B . subtilis

LI Rui-fang' > ZHANG Tian-yuan' LUO Jin-xian'"
USchool of Life Sciences  Zhongshan University ~ Guangzhou 510275  China
2 School of Bioengineering  Henan University of Technology —Zhengzhou 450052  China

Abstract A new shuttle vector pSB which could replicate in both Escherichia coli and Bacillus subtilis was constructed by
fusing the E. coli plasmid pSP72 with the B. subtilis plasmid pUB18. After the sacB promoter and signal peptide
sequence of B. subtilis was inserted in the multiple cloning sites MCS of pSB The recombinant plasmid was
designated as pSBP. The a-amylase gene terminator of Bacillus licheniformis was inserted at the other end of the MCS
resulting in expression-secretion plasmid pSBPT. After a positive control gene degQ of Bacillus pumilus was then cloned
into pSBPT  and the inducible and efficient expression-secretion shuttle vector pPSBPTQ was thus constructed. To identify
the function and the necessary of sacB p.s. a-amylase terminator and degQ) in the expression of heterologous gene of
pSBPT the DNA fragment encoding for vasostatin | was cloned downstream of sacB p.s. of pSBP pSBPT and
pSBPTQ and the resultant plasmid pSV  pSVT and pSVTQ were then transformed into B. subtilis strain DB1342. The
transformants were screened on LB plates containing 10pg/mL kanamycin. The positive transformants were separately
grown on kanamycin containing 2 x MSR medium and sucrose was added to 2% final concentration for induction after 2h
cultivation. The culture supernatant was used to run SDS-PAGE and Western blot. The results show that after induced by
sucrose very few recombinant Vasostatin [ was expressed in DB1342 pSV  and recombinant Vasostatin | expressed
in DB1342 pSVTQ with the positive control gene deg() is more than in DB1342 pSVT without degQ suggesting that
the Vasostatin | gene expression in pSVT(Q) was enhanced by deg(Q). Comparing the recombinant Vasostatin [ in
DB1342 pSVTQ cells and its culture supernatant the SDS-PAGE result show that most of the recombinant Vasostatin
I was secreted into the culture supernatant and there is no Vasostatin in inclusion body the secretion rate is about
90% . The result of plasmid stability test show that pSBPTQ maintains at 83% in B. subtilis after 40 generations.
Keywords B. subiilis Shuttle vector Induced Expression-secretion Construction

Foundation item Natural Sciences Foundation of Guangdong Province 011207
* Corresponding author. Tel 86-20-84036205 Fax 86-20-84036215 E-mail jinxianluo @ yahoo. com
Received 8 December 2005/Accepted 13 February 2006/Revised 8 May 2006 © PERFRMENMRAAATIKEHEE http://journals. im. ac. cn





