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' Vip3A ICPs 94°C 15s 50°C 30s 72°C 2min 20
79 ICPs 10 5s 72C
Vip3A Bt Tmin
vip3A
2002-06-29 2002-09-03
No. J0OO-A-003 863 No.2001AA214011
* Tel 86-20-84113860 Fax 86-20-84037472 E-mail Ls12@zsu.edu.cn
vip3A-S184 GenBank Accession No AY074706
© PEMFRBEDARMEATIRSHMIESS http://journals. im. ac. cn



688

18

1 PCR
Table 1 PCR primers used for amplification

Primers  Positoin® Primer sequences

Vip3A-S5 739-767  GGATCCATGAACAAGAATAATACTAAATTAAGCAC

Vip3A-T3 3092-3118 GTCGACGATCCCGATCTTACTTAATAGAGACAT

a. Refers to the nucleotide sequence for the vip3A gene deposited in the
GenBank data under the accession number 148811. GGATCC and GTCGAC
in bold case refer to the introduced sequence for a unique BamHI and Sall
site respectively. ATG and TTA underlined stand for the start codon and stop

codon respectively.

1.3 pOTP DNA
DNA
2 DNA
1.4 Vip3A-S184
10mL
100pg/mL 25pg/mL LB
37C 1:50 100mL
LB
ODgown 0.5 ~ 0.7 IPTG
Immol/L 1246 8h
ImL SDS-PAGE Western blot
1.5
ImL 5h 12 000r/min
2min ImL 50
mmol/L. NaH, PO, 300mmol/I. NaCl 10mmol/L imid-
azole pH8.0 Img/ml.
30min 10 000r/min
20min A
ImL
B 15pL SDS-PAGE

0.25% Tween 20
0.1mmol/L EDTA 3

A" B SDS-PAGE ImL PTG
5h 2
1.6 Vip3A-S184
pQE30
100;g
4
S0pg
1 2 1 2 7

1.7
Imagemaster VDI Software V3.0 Pharmacia

CD Protein Assay Kit Lowry
1.8
3 Spodoptera ex-

Helicoverpa ar-
21

igua S. litura

migera

2

2.1 vip3A-S184
Bt S184

HD537
2.3 kb
Bt

DNA
1

1 PCR
Fig.1 Analysis of PCR products
M.ADNA/EcoRI 1.S184 2.HD537 3.H,0

2 pIvip3A

Fig.2 Identification of the recombinant plasmid pTvip3A
by restriction enzyme assay
M. ADNA/EcoRI 1.pTvip3A/EcoRI 2. pTvip3A/ HindIll 3.pTvip3A/

Pst1 4.pTvip3A/Spel 5.pTvip3A/ BamHI + Sall

S184  PCR T
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5 Vip3A-SI84

SDS-PAGE A

6 vip3A 689
TG1 EcoRl HindIll Pst1 Spel kb 3.4 kb
BamHI/Sall 2 TG1 EcoRI
vip3A-S184  wip3A a Hindlll Pstl ~ BamHl/ Sall 4
4 2 Q284—K pOTP M15
Y464—H Immol/L, IPTG 1~8h
2.2 pOTP 8 h
pOTP 3 25% 5 vip3A-S184 pQE30
vip3A-S184 pTvip3A
pQE30 BamHI Sall 2.3
BamHI N BamHI
Ligation BamHI+ Sall Ligation pOTP !
Digestion (5.8kb)
3| Sall ¥
BamHI BamHI Sall
BamHI
STI—__'_3' PQE30 BamHI + Sall PQE30
Q2.4Kb) SalT (3.4kb) Digestion (34kb) - —
Sall Sall
3 pOTP
Fig.3  Construction of recombinant plasmid pOTP
4 pOTP
Fig.4 Identification of the recombinant plasmid pOTP by restriction enzyme assay
M. ADNA/EcoRI 1. pOTP/ EcoRl 2. pOTP/Hindlll 3. pOTP/Pst1 4. pOTP/ BamHI + Sall
DM 1 23 45 6 7 8 ,n .p M1 23 45 6 7 8 ,p
e - -
175—!
97.4—mm ' 83— <89
62— 67—
‘ 47—
43.0—= =
i 32—
30—k =4 S = B

Western-blot B

Fig.5 SDS-PAGE A and Western blot B analysis of Vip3A-S184 expressed in E. coli
M. Marker 1. MI5 pQE30 without IPTG induction 2. M15 pQE30 with IPTG induction 3. M15 pOTP without IPTG induction 4. MI5
pOTP  for 1 h cultivation with IPTG induction 5. M15 pOTP for 2 h cultivation with IPTG induction 6. M15 pOTP for 4 h cultivation with
IPTG induction 7. M15 pOTP for 6 h cultivation with IPTG induction 8. M15 pOTP for 8 h cultivation with IPTG induction
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2.3 A’ B’ SDS-
A PAGE 6

B 0.25% Tween 20 3 19%
34

pQE30 pOTP
M15  IPTG Sh

M15 pQE30 7A M15
pOTP 7B

7C
6
Fig.6  Determination of target protein solubility
M. Standard protein marker 1.Crude extract A 2.Crude extract B 3.

Crude extract A’ 4. Crude extract B’

Fig.7 ~ Transmission electron micrography of inclusion bodies
A.E.coli M15 pQE30  B.E.coli M15 pOTP  C.E.coli MI5 pOTP by sonication
Arrows indicated the inclusion body. Bars represent 1pm

2.4 8A 95% Western-blot
3B
N 6 x His 20 h Bt
Ni-NTA S184  HD537 Western blot 9A B
2 89 kD

A B
8 SDS-PAGE A Western-blot B
Fig.8 SDS-PAGE A and Western blot B analysis of purified target proteins
M. Standard protein marker 1. M15 pQE30 without IPTG induction 2. M15 pOTP without IPTG induction 3. Cell lysate

4 5. Wash fractions 6 ~9. Eluation fractions
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6 vip3A 691

WMo 2 Vip3A N
kD M 1 2 kD
N
175 —
’ G” N
97 4— g .
-89 83— ol Vip3A
v 67— .
6xH 8
. is o
- 4 47— kD N 6 x
His Vip3A
-
30—y T — Bt N
— 32— . R +
I e A B V1p3A G G
A B
9 Bt SI84 HDS37  Vip3A  SDS-PAGE A IPTG
Western blot B
Fig.9 SDS-PAGE A and Western-blot B analysis of Vip3A N
protein from the B. thuringiensis strain S184 and HD537 pip 3A-S184 pQE3O
M. Standard protein marker 1. S184 2.HD537 M15
2.5
M15 pQE30  MI5 pOTP Vip3A N
10mL
3 Vip3A Vip3A
2 Vip3A
Vip3A-S184 ICPs
LCs, 0.74 prg/mL Vip3A  ICPs
7 Bt Vip3A
Bt
2 Vip3A-S184 Bt
Table 2 Toxicity of Vip3A-S184 proteins
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Cloning and Expression Product of vip3A Gene from Bacillus
thuringiensis and Analysis of Inseceicidal Activity

CHEN Jian-Wu TANG Li-Xia TANG Mu-Jin SHI Yong-Xia PANG Yi~
State Key Laboratory for Biocontrol  Zhongshan University ~Guangzhou 510275  China
Abstract The vip3 A gene in a size of 2.3kb amplified from wild-type Bacillus thuringiensis strain S184 by PCR was cloned into
pGEM-T Easy vector and its sequence was analysized by DNASTAR. The plasmid pOTP was constructed by inserting vip3A-S184
gene into the expression vector pQE30 and then was transformed into E. coli M15. E. coli M15 cells harbouring the plasmid
pOTP were induced with Immol/L IPTG to express 89kD protein which was confirmed to be Vip3A-S184 by Western blot. Experi-
ments showed that about 19% of Vip3A-S184 proteins were soluble and others were insoluble proteins and formed inclusion bod-
ies observed by transmission electron microscopy TEM . The target protein was purified under the native condition and the poly-
clonal antibody was prepared by immunizing rabbits . The polyclonal antibody was used to detect Vip3A proteins expressed in Ba-
cillus thuringiensis . Bioassay showed that Vip3A-S184 showed a high toxicity against 3 tested insect larvae including Spodoptera

exigua Spodoptera litura and Helicoverpa armigera .

Key words  Bacillus thuringiensis vip3A gene cloning expression antibody
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