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PCR DNA PCR
pBluescript 8 5
Genbank pET-30a-En SDS-PAGE  West-
ern blot BL21 DE3
3 31.7% —34.1%
Q936 A 0001-6209 2000 04-0379-83
1959  Tanada Pseudaletia unipuncta granulosis virus
GV nuclear polyhedrosis virus NPV
100kD

Tanada  PuGV
synergistic factor SyF Granados Trichoplusia ni

viral enhancing factor

VEF 1993  Corsaro ENHANCIN '3 9

4 1 47

Bacillus thuringiensis DBt 48
9 10
Helicoverpa armigera 2706bp
902 104kD HaGV
* KY951-A1-302-12-11
1971 - 97
1999-09-27 2000-03-16
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1
1.1
pBluescript KS
pET-30a DH5a  BL21 DE3 TaKaRa Ex-

pand™ High Fidelity PCR System Boehringer Mannheim
1.2

11 DNA 9 12
1.3 Western Blot

13 HaGV

A 1:1000
1.4
5 HaGV
5- GGAATTCCATATGTCTTACAACGTTATCG
TTCC 3'- GGAATTCTAGAACGCTATCATTTTTAACGTTTC 5'-
EcoRI  Ndel 3-
Xbal

1.5 HaGV PCR

94C 2min 94C 30s 50C 45s 72C 2. 5min
Scycles 94°C 30s 60°C 45s 72C 2.5min 25 cycles 72C 10min

1.6 HaGV
PCR pBluescript KS Xbal  EcoRI
DH5a pBlue-En
7
1.7 pET-30a-En
Ndel Notl  Scal pBlue-En 2.7kb Ndel Notl pET-30a
DH5a pET-30a-En BL21
DE3 100pg mL LB 37C 1:100
ODgyy=0.6~0.7 IPTG 2mmol L 37C 8h SDS-PAGE
1.8
5000g Smin 12000g
10min 2mol L NaCl 30min 12000g 10min 0.5% TritonX-100
4mol L
1.9 .
HaNPV En 10 1
N4  HaNPV2.0x10*PIB mL polyhedra inclusion body 2 N6  HaN-

PV2.0 X 10°PIBs mL 3 N4En  HaNPV 2.0 X 10*PIBs mL + En4.4 X 10"IBs mL
inclusion bOdy 4 N6E10 Hh FM&&M %@ﬂﬁ%ﬁl@%k‘ﬁ%ﬂ +hEd§4~4oa§ rmZHaSac. cn
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4
mL 4
End.4 % 107IBs mL
3 12
COSTAR
10pL | 2076
24h
20
Me—Mt =Me— P, L peR
+P, 1-P Fig.1 Identification of PCR product and recombinant plasmids
1. 1kb DNA ladder marker 2. PCR product of enhancin DNA
LTy 3. pBlue-En cut with Xbal and EcoRI 4. pBluescrip KS cut with EoRI
5. pET-30a-En cut with Ndel and Not1 6. pET-30a cut with Ndel.
2
2.1 PCR pBlue-En
1 PCR 2.7kb DNA
PCR pBluescript DH5a X-gal
Xbal  EcoRI 2.7kb
2.2 DNA
7 DNA
1 PCR
DNA 8 Genbank D28558
5
1
Table 1  Different bases and amino acids between HaGV enhancin gene from China and that from USA
The sites of changed 456 766 838 1081 1153 1338 2206 2565
bases and amino acids 256 280 361 385 736
HaGV enhancin  USA G TV AT T L T1 C A D T
HaGV enhancin  CHINA C CA G A CS CT G G G G
2.3 pET-30a-En
pBlue-En  Ndel Notl  Scal 2.7kb
pET-30a Ndel  Notl DH5a Ndel  Notl
2.7kb 1
2.4 SDS-PAGE
pET-30a-En BL21 DE3
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SDS-PAGE Western blot

104kD

2 HaGV
SDS-PAGE 3 HaGV
Fig.2 Expression of HaGV enhancin gene in Western Blot
E. coli and SDS-PAGE analysis Fig.3 Western Blot of HaGV enhancin inclusion
1. Protein marker 2. Induced pET-30a BL21 DE3 body from induced pET-30a-En BL21 DE3
3. Induced pET-30a-En BL21 DE3 4. Inclusion 1. Induced pET-30a BL21 DE3 2. Inclusion body
body from broken induced pET-30a-En BL21 DE3 . from broken induced pET-30a-En BL21 DE3 .
2.5
2 HaNPV
3 31.7% —34.1% N4En LTsy 5.5d
N6En LTsy 4.9d 7d N4 N6 50%
HaNPV LTy1.5d  2.1d
2 HaNPV
Table 2 The synergy of recombinant enhancin on HaNPV against the larvae of Helicoverpa armigera
water En N4 N6 N4En N6En
Number of treated larvae 24 24 60 55 60 58
Number of dead larvae in 7 post-infection days 0 0 20 22 39" 43"
Mortality % 0 0 33.3 40.0 65.0 74.1
* P<0.01
3
HaGV TnGV 12 TnGV
3
HaGV

10
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MOLECULAR CLONING OF ENHANCIN GENE FROM HELICOVERPA
ARMIGERA GRANULOSIS VIRUS AND ITS EXPRESSION IN E.COLI *

Liu Xiangguo Yang Gong Qiu Bingsheng”* Tian Po
Dept . of Molecular Virology Institute of Microbiology Chinese Academy of Sciences Beijing 100080

Abstract In order to provide recombinant enhancin for studying its mechanism of increasing the
mortality of larvae infected by HaNPV and creating new insecticide enhancin gene from Helicover-
pa armigera granulosis virus was amplified by PCR technique. 2.7kb fragment of enhancin gene was
cloned into EcoRI Xbal site of plasmid pBluescript KS. Sequence analysis revealed that enhancin
gene was similar with that reported in the literature except eight nucleotides and five amino acids.
Thereby enhancin gene was inserted into vector pET-30a and expressed successfully in Escherichia
coli BL21 DE3 . The preliminary bioassay of expressed product and HaNPV indicated that mortali-
ty of larvae increased 31.7% ~34.1% in 7 post-infection days and the LTy, decreased at least 1.5
~2.1 days.

Key words Helicoverpa armigera granulosis virus Enhancin  Molecular cloning Bioassay
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