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LB TB E. coli
3 37°C Bt . 28°C
100pg/mL 25
pg/mL
1 1.3 Southern 3
1.4 vip PCR
1.1 5"-TGTTACAAAAAACAG CTGAA-
1 3 5"-GATGGATCCCGATCTTACTT-3’
1.2
1
Table 1 Strains and plasmids
Strains and plasmids Characteristics Sources
Strains
B. thuringiensis
YBT-833 subsp. Leesis Hs;  serotype wild type strain Screened by our Lab.
YBT-1416 subsp. Aizawai H;, serotype wild type strain Screened by our Lab.
YBT-1535  subsp. Kurstaki H;,, serotype wild type strain Screened by our Lab.
4Q7 subsp. Israelensis Hy;  serotype cry” mutated strain From Dr. H. Dean
BMBI171 subsp. Kurstaki Hs,y,  serotype cry” mutated strain Screened by our Lab.
Non-plasmid mutated strain of YBT1463
Plasmids
puC19 E . coli: cloning vector  Amp" Stored in our Lab.
pHT315 E . coli-Bt shuttle vector. Erm"  Amp" From Pasteur Institute D. Lereclus
pBMB8601 Vip83 inserted into pUCI9  Amp® This study
pBMB8602 Vip14 inserted into pUC19  Amp® This study
pBMB8603 Vip15 inserted into pUCI9  Amp" This study
pBMB8901 Vip83 inserted into pHT315 Erm®  Amp® This study
pBMB8902 Vip14 inserted into pHT315 Em®  Ampt This study
Recombinant strains
BMB8901-171 pBMB8901 transferred into receptor BMB171 This study
BMB8902-171 pBMB8902 transferred into receptor BMB171 This study
BMB8901-4Q7 pBMB8901 transferred into receptor 4Q)7 This study
BMB8902-4()7 pBMBS8902 transferred into receptor 4Q)7 This study
PCR 94°C 1min 50°C 1min 72°C 2min
25 2
1.5 VIP SDS-PAGE ! 2.1 DNA
VIP B . thuringienests
TB 30°C 36 h 5000¢ 2 min YBT-833 YBT-1416  YBT-1535 DNA
20 mmol/L pH2.5 PCR 2.4kb
pH4.5 30 min 8000¢g 10 3 DNA
min 250 mmol/L NaCl 3
1.6 ! DNA Xbal EcoRI
Southern
1 3
5000 g 1 min DNA Xbal 4. 4kb
EcoRI 5.0kb  DNA
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2.2 vip83 vipld vipl5
3
YBT-833 YBT-1416  YBT-1535 DNA  Xbal
4 ~ 5kb DNA pUC19
Xbal 3
PCR
YBT-833 YBT-1416  YBT-1535  VIP pB-
MB8601 pBMB8602  pBMB8603 2A1 2 3
vip83
vipld  wipl5 3 DNA
BLAST
vipld  wipl5
vip3A a vip83 3
5
vip3A a 3 C¥' —>A®
CE2s AR (B0 207 (B, s
(52 > A2 Gl — Lys™
7 —> T Pro™ — Ser™
vip3A b C—>A"
GRIS_> A5 (810, A8T0 Pro® —Th®
G —>A"P Gly™ —Glu™ vip-$
B> AB! GRB s A2
1> A®S!
G —> A" Gly"™ —Glu™ vip83
DNA GenBank
AY044227

34 56CKM

M12 3456CKM

kb

231 —
94—
6.6—
44—

2.2
207

1 DNA
Fig.1 Site-detection of vip gene in fragments of
total DNA digested by enzymes
1.YBT-833" s total DNA/EcoR 1 2. YBT-833 s total DNA/ Xba |
3.YBT-1416' s total DNA/EcoR 1  4.YBT-1416’ s total DNA/ Xba |
5.YBT-1535" s total DNA/EcoR 1  6.YBT-1535" s total DNA/ Xba |

2.3 vip83 vipl4 B . thuringienesis

vip83  wipld

pHT315 pBMB8901  pB-
MB98902 205 6

vip- BMBI171
4Q7
BMB8901-171 BMB8902-171 BMB890I -4()7

BMB8902-4Q7
M 1 2

C

2 southern PCR
Fig.2  Profiles of positive transformnants’ plasmid
enzyme-digestion southern-blot and PCR-amplication
A. Xba | -digestion B.Hybri-map of relactive fig A C.PCR amplication
1. Plasmid pBMB8601 2.Plasmid pBMB8602 3. Plasmid pBMB8603
4. Vector pUC19 5. Plasmid pBMB8901
6. Plasmid pBMB8902 7. Shuttle vector pHT315

SDS-PAGE
vip83  wipld BMB171
4Q7 88kDa
vip83
vipld  BMBI171 4Q7
3
2.4

BMB8901-171 BMB8902-

171 BMB8901-4Q7  BMB8902-4Q7

1.6
Vip83  Vipl4
vip ~ BMB171 vip83
vip 14
LGy, 0.55
0.20 0.11 0.09 0.26 1.80 2
vip83  wipld BMB171
4Q7
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3 wip83  wipld  BMBI7L  4Q7

Fig.3  The expression of gene vip83 and vip14 in
receptor BMB171 and 4Q7 respectively
A.SDS-PAGE B. Column map of 88kD protein band density scanning
1.4Q7 2. vip83/4Q7 3. vip14/4Q7 4. 4ip14/BMBI71
5.vip83/BMB171 6.BMB171

2 Vip83  Vipl4
Table 2 The bioassay results of several engineered strains contained vegetative insecticidal protein Vip83 or Vipl4 respectively
Tested insect Engineered strain Toxic regression formula Relation coefficiency r Value of LCsp/ pl/mL

BMB8901-171 Y=3.18+1.25X 0.99 28.6
BMB8902-171 Y=3.44+1.04X 0.99 31.6

Plutella xylostella
BMB8901-4Q7 Y=3.31+1.02X 0.97 45.4
BMB8902-4Q7 Y=3.33+1.06X 0.99 37.6
BMB8901-171 Y=3.38+1.07X 0.99 32.7
BMB8902-171 Y=3.22+1.04X 0.98 51.5

Heliochis armigera
BMB8901-4Q7 Y=2.59+1.58X 0.92 33.5
BMB8902-4Q7 Y =2.49 + 1.40X 0.97 62.1
BMB8901-171 Y=3.67+0.77X 0.98 53.4
BMB8902-171 Y=3.54+0.96X 0.98 33.2

Spodotera exigua
BMB8901-4Q7 Y=3.64+0.75X 0.98 65.0
BMB8902-4Q7 Y=3.05+1.00X 0.96 89.1

Note with receptor BMB171 4Q7 containing relative antibiotic in LB as control .
vipld  wiplS
vip ~

DNA

vp83 wvipld  wipl5 Bt BMBI171 4Q7
vip83 vip

5 5

Vip83  Vipl4
vipld  wipl5

vip3A a
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The Analysis of Bacillus thuringiensis Vegetative Insecticical
Protein Gene Cloning and Expression

CAI Qi-Tiang LIU Zi-Duo® SUN Ming WEI Fang YU Zi-Niu
College of Life Science and Technology Key Laboratory of Agricultural Microbiology —Ministry of Agriculture
Huazhong Agricultural University Wuhan 430070  China

Abstract Three kinds of Bacillus thuringiensis serotype-subsp. Leesis Hi; strain YBT-833

1416 and subsp. Kurstaki Hs,,

subsp. Aizawai H; strain YBT-

strain YBT-1535 which were isolated by our lab ~are chosen as original strain to clone vegeta-

tive insecticidal protein gene. Southern hybridization showed that vip genes are all localized at roughly 4 ~ 5 kb size-fractionated
Xbal fragments of total DNA from YBT-833 YBT-1416 and YBT-1535. Three subgenomic libraries containing the vip gene frag-
ment were constructed with pUC19 as vector. Then three vegetative insecticidal protein gene vip83 wip14 and vip15 are ob-
tained from the libraries through the methods of colony-blot-in-situ screening and enzyme-cut detection. Comparision of DNA se-
quence made out that only vip83 gene exist five different base pairs with known vip genes. Because the sequences of vip14 and
vipl5 are the same two of the three genes vip83 and vip14 were subcloned to shuttle vehicle pHT315 to get recombinant plas-
mids pBMB8901 and pBMB8902 in turn. The plasmids were separately transformed into vip™ Bt. receptors BMB171 and 4Q7 to
obtain four engineered strains BMB8901-171 BMB8902-171 BMB8901-4Q7 and BMB8902-4Q)7. SDS-PAGE results indicated
that all recombinant strains express 88kD vegetative insecticidal protein. Bioassay also showed that the proteins of genes vip83
and vip14 both have certain toxicity to Lepidopteran insect larvae such as Heliochis armigera  Spodotera exigua and Plutella xy-
lostella . While the toxicity of vip protein from four engineered strains to Plutella xylostellas are highest whose LCs value is 28.

6 31.6 45.4 and 37.6pL/mL respetively. This study will contributed to construct high efficacy and wide spectrum engineered

strains on theory and reality .

Key words  Bacillus thringiensis  vegetative insecticidal protein gene cloning  Heliochis armigera  Plutella xylostella

Spodotera exigua
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