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B-Pr-88 cry2Ab4
Expression and Insecticidal Activity of a Novel Gene
cry2Ab4 from Bacillus thuringiensis Strain B-Pr-88
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Abstract The full length cry24b gene was cloned by PCR-RFLP method from Bt strain B-Pr-88 which was isolated in China
with high toxicity to the Lepidopteran insect pests. Nucleic acid sequence analysis showed that this gene was 1902 base pairs
encoding 633 amino acids. This cry gene was named cry2464 as a novel gene by Bacillus thuringiensis Delta Endotoxin
Nomenclature Committee. The full open reading frame sequence of the cry24b4 gene was amplified with a pair of PCR primers
[2ab5/12ab3 designed according to its DNA sequence and inserted into the BamH I /EcoR I sites of E. coli expression vector
pET21b to obtain the recombinant plasmid pET-2Ab4. The result of SDS-PAGE proved that Cry2Ab4 could be expressed as a
60kD protein in E. coli BI21 DE3 strain induced by IPTG. Bioassay of the expressed product of the cry2Ab4 gene showed that
Cry2Ab4 was highly toxic to the larvae of Helicoverpa armigera and Leguminivora glycinivorella moderately active to the larvae of
Plutella xylostella and Chilo suppressalis but not insecticidal to the larvae of Spodotera exigua and Ostrinia furnacalis . Our
result indicated that cry2Ab4 gene could be used as a novel gene for generation of transgenic plants and engineered

microorganism.
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Bacillus thuringiensis Bt o 10
cry2A cry2Aa
cry2Ab cry2Ac cry2Ad - cry2Ae cry2Aa
T ery24b “ ?
Bt bo1981 Schnepf cry2Ab
Whiteley Bt cry B-Pr-88
6
B " PCR-RFLP
DNA cry2Ab
Bt
Bt
Bacillus thuringiensis Toxin Nomenclature Website Helicoverpa
2006 armigera Leguminivora glycinivorella
Bt Chilo suppressalis
crylA Plutella xylostella
5
Cry2A CrylA
1
crylAc  cry2Ab 1.1
1.1.1 1
67% cry2A
1
Table 1 Strains and plasmids
Strains and plasmids Characteristics Origin
Bt B-Pr-88 Bt wild strain of Bacillus thuringiensis This lab
E. coli IM110 Dam dem supE44 hsdR17 th lew rpsL This lab
E. coli BI21 DE3 hsdS g(ll Aclis857 ind1 Sam7 ini5 This lab
E. coli BI21 2A4 E. coli BL21 DE3 carried pET-2Ab4 This research
pUCP19 clone vector Amp® This lab
pBluescript [I SK + clone vector Amp® This lab
pET-21b T7 expression vector Amp® This lab
pZF858 pUCP19 carried ¢ry24b full length gene Amp" This research
pZF858K pBluescript carried cry2Ab4 full length gene Amp® This research
pET-2Ab4 pET-21b carried ¢ry2A4b4 full length gene Amp" This research
1.1.2 Bt E. coli LB
14 1.2
1.1.3 T4 DNA 1kb 1.2.1 PCR PCR-RFLP
DNA Ladder Invitrogen ©
dNTP Taq DNA 1.2.2 DNA
Bt cry2Ab4 [2ab5/ DNA
[2ab3 14

% www. lifesci . sussex. ac . uk/home/Neil-Crickmore/Bt/toxins2 . html
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SDS-PAGE
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0.5mmol/L

Ostrinia furnacalis

25C

PCR
cry2
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3.3kb
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3.3kb
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cry2Ab
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16 17

DNA
GenBank
cry2Ab2  cry2Ab3

3/

3 cry2Ab

EcoR 1

cry2Abl

110
Valine 414

Isoleucine

Bt

2000
Cry2Ab4

9.11
43.8%

Leucine

10.3% 9.5%
3
cry2Ab4

cry2Ab4
pET21b
[2ab5
TTGAATAGC 12ah3
GTGGTG
EcoR |

2.3

BamH [
pET-21b
cry2Ab4

DE3 IPTG

8.1%

Leucine
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3 cry2Ab
99.8%
GenBank
AF336115 Bt
cry2Ab4
633
70.7kD
39.5%
9.6% 7.1%
Asparagine
Threonine

10. 9%

Serine

Cysteine
0.5%

T7
[2ab5/12ab3
CGCGGATCCGATGAATAGTGTA
CCGGAATTCAAACTTTAATAAA
BamH 1
cry2Ab4
cry2Ab4
PCR

pZF858
[2ab5/1.2ab3
EcoR 1
JM110
pET-2Ab4

pET-2Ab4 BI21

SDS-PAGE 1

1 Il 2 3

1 cry2Ab4
Fig.1

~—{) kT

SDS-PAGE

SDS-PAGE analysis of cry2Ab4

gene expressed in E. coli strain

M protein molecular weight marker 212 116 97 66 40kD

88 2 BI21 pET-2AM4
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Cry2Ab4
60kD Cry2Ab4
70.7kD Bt
2.4 Cry2Ab4 Cryl
Cry2Abd SDS-PAGE 519 Bt
2 Cry2Ab4
96h 75.9%
100% 96h cry2Ab crylAc
40.0% 13.3%
Spodoptera frugiperda
5 54.4% Pseudoplusia  includens
61.5% Cry2Ab4 Pectinophora gossypiella
crylAc 23
Cry2Ab4 Bt cryl
Ly 206.7pg/mL Cry2Ab4 Cowpea Trypsin Inhibitor CPTI
Iy 23.7pglg HD-73 0 ery2Ab el
CrylAc LG, 15.2pg/g
2 Cry2A4
Table 2 Bioassay result of Cry2Ab4 against cry2Ab cry// B Bt
. ies of i
six species of insect pests oy A ery. 3Aa
Soeci I Concentration Mortality Cor'rzcl,l.ed cry. 2Aa Operon Bt
P T gy aterdoh% TR
' 16 17 r'[v7
H. armigera 1 25 76.7 75.9
L. glycinivorella 2 25 33.3 30.4 PET'zlb
P. xylostella 2 25 40.0 40.0 CIyZ Ab4
C. suppressalis 2 25 13.3 13.3 3
0. furnacalis 1 25 0 0
S. exigua 1 25 0 0 0.5%
3 SDS-PAGE
ery2Ab ery Il B Bt
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