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148811 PCR
5'-ATGAACAAGAATAATACTAAATTAAGCAC-
3 5'-TCACCATAAATAACTTCCGATAA-3'
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12 000

2 min

idazole pH 8.0 1 mg/mL
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Fig.1 Analysis of PCR products
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Fig.2  Western blot of Vip3A proteins in Bacillus thuringiensis
1.HD-109 2.HD-11 3.HD-12 4. HD-1 5.Cry" B 6. HD-537 7.S184 8.S101
Alst 15.8C 16.609 17.38-3 18.-10 19.G-2 20.J-1
31.HD-201 32. 10 33.10tAl

9.512-2 10.611 11.S12-1 12.A2-F
21.G 22.C 23.F 24.-3 25.Q 26.-8 27.-1
34.2 35.-9 36.-6 37.-7 38.4 39.3rd 1 40.E

13.1V 14.
28.M 29. -5 30.-99
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1 Vip3A
Table 1 Amino acid differences among Vip3A proteins in Bt strains
Vip3A a Vip3A b Vip3A-S  Vip3A-S184  Vip3A-SI01  Vip3A-611 Vip83 Vipl4 Vipl5 Vip3V
Leu® Arg a__ — — — — — — —
Gl Lys Lys Lys Lys Lys Lys — — Lys
The®! Pro — — — — — — — —
Clu*® Cly — — — — — — — —
Ty** — — His — — — — — —
Glu™ — Gly — — — — — — —

a.—indicates identity with Vip3A a

2.4 pOTP
pOTP 3
vip3A pIvip3A pPGEMTvector
pOE30 BamHI  Sall 2.4 kb ot ! N —
3.4 kb
TG1 pOTP
M15 1 mmol/L. IPTG
1~8h
8 h Vip3A-SI01  Vip3A-611
B 3% 4 vip3A-
SI01 ip34-611 pQE30
2.5
A
B SDS-PACE 5
Vip3A-S101  Vip3A-611
48%  35%
16

3 pOTP

kD kD D D
97.4— 97.4—
662— o 662—
30— 30—
31.0—
31.0—

SDS-PAGE

4 Vip3A-S101 A
Fig.4 SDS-PAGE analysis of Vip3A-S101 A and Vip3A-611 B expressed in E. coli
M. Marker 1. MI5 pQE30 without IPTG induction 2. M15 pQE30 with IPTG induction 3. MI15 pOTP without IPTG induction 4. M15 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. MI15
pOTP  for 6 h cultivation with IPTG induction 8. MI5 pOTP for 8 h cultivation with IPTG induction

Vip3A-611 B
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Fig.5 Determination of target protein solubility
M. Standard protein marker 1.Crude extract A of Vip3A-S184 2. Crude
extract B of Vip3A-S184 3. Crude extract A of Vip3A-S101 4. Crude
extract B of Vip3A-S101 5. Crude extract A of Vip3A-611 6. Crude
extract B of Vip3A-611

2.6
Vip3A-S184
MI15 pQE30
M15 pOTP 10mL
2
Vip3A-S184 Vip3A-S101 Vip3A-611
LC50 1.0
pg/mL 6
2 Vip3A A
Table 2 Toxicity of Vip3A proteins against S. litura
Proteins LCs Regression(Gnioh 95% fiducial limits
/ pgfml, / pg/ml
Vip3A-S184  0.97 y=3.7497 + 1.2669x 0.64-1.46
Vip3A-S101 0.76 y=3.4453 + 1.7614x 0.57-1.02
Vip3A-611 1.26 y=7.1038 — 1.9102x 0.98-1.63

a. Against neonate larvae of S. litura 30 larvae/replicate three replicates

3

Bt PCR West-
ern PCR
89 kD Cry” B
4 vip3A Western blot
4 Bt
vip3A ?
HD-1
Cy™ B PCR Western blot
vip3A vip3A ICPs
Blast vip3A a 3 crylD
5' * 87% Bt

B. thuringiensis subsp. aizawai HD133

vip3A crylD
3
Bt S184 ' S101 611 vip3A
Bt
vip3A
vip3A 3
vip3A
3 Vip3A
Vip3A a
Vip3A Vip3A a Vip3A b
6 6
Vip3A
vip3A
ICPs
Bt 21
Vip3A  ICPs
ICPs
b5}
vip3A
vip3A
Vip3A
vip3A ICPs
vip3A
Bt
ICPs Vip3A
Bt Bt
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Screening of Bacillus thuringiensis Strains Containing
vip3A Genes and Analysis of Gene Conservation

CHEN Jian-Wu  TANG Li-Xia  SONG Shao-Yun YUAN Mei-Jin PANG Yi”
State Key Laboratory for Biocontrol and Institute of Entomology —Zhongshan University ~Guangzhou 510275  China

Abstract Vip3A a novel insecticidal protein is secreted by Bacillus thuringiensis Bt during vegetative growth. Vip3A pro-
tein possesses insecticidal activity against a wild spectrum of lepidopteran insect larvae. Since the first cloning of vip3A gene
from Bt many other vip3A genes have been isolated. To investigate vip3 A genes contribution to Bt and reflect the revolution re-

lationships the strains containing vip3 A genes were screened and gene similarity was analyzed.
114 wild-type Bacillus thuringiensis Bt strains isolated from different regions and 41 standard Bt strains from the Institute
of Pasteur were screened for the vip3A genes using PCR amplification. 39 strains including B. thuringiensis subsp. kurstaki
Btk HD-1 were found to contain the vip3A genes. Because acrystallerous strain Cry~ B derived from Btk HD-1 was proved not
to contain vip3A gene it suppose that the vip3 A gene may be located at the plasmids. Vip3A proteins expressed in these strains
were detected with polyclonal antibody by Western blot and 4 strains among them were shown not to express the Vip3A proteins.
The vip3A genes amplified from wild-type Bacillus thuringiensis strains S101 and 611 with different levels of activity against lepi-
dopteran insect larvae were cloned into pGEM-T Easy vector. Alignment of these 2 putative Vip3A proteins with 6 others Vip3A
a Vip3A b Vip3A-S Vip3A-S184 Vip83 and Vip3V in the GenBank data base and 2 reported Vip3A proteins Vipl4
and Vipl5 showed that vip3 A genes are highly conservative. The plasmids pOTP-S101 and pOTP-611 were constructed by in-
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serting 2 vip3A genes wip3A-S101 and vip3A-611 into the expression vector pQE30 respectively and were transformed into
E. coli M15.E. coli M15 cells harboring the pOTP plasmids were induced with 1 mmol/L IPTG to express 89 kDa protein. Ex-
periments showed that the level of soluble proteins of Vip3A-S101 in E. coli M15 pOTP-S101 and Vip3A-611 in E. coli M15

pOTP-611 were about 48% and 35% respectively. Bioassay showed that each of these Vip3A proteins had similar toxicity
against neonate Spodoptera litura larvae indicating that some amino acids change had little effect on the insecticidal activity of
proteins. Although vip3A genes are conservative  the unknown insecticidal spectrum is still to be brought out. Vip3A genes can
be used for the construction of the Bt engineered strains and transgenic plants. In addition vip3A genes are excellent candidates

for delay of the pest resistance due to the difference of the action model from that of Bt 6-endotoxins.
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