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pGEM-T Easy Promega Tag DNA
PCR Expand™ Long Template PCR System Western BM Chromogenic
Western Blotting Kit  Ap Mouse/Rabbit  Southern DIG DNA Labeling and Detec-
tion Kit Roche The DC Protein Assay Bio-Rad 6 x His
The QIAexpression"™ Ni-NTA Qiagen
1.2
Plutella xylostella !
1.3 Bt DNA
8
1.4
1 “2.1m% 22" f 2.5
PCR 94°C3min 94°C30s 50°C30s 72°Clmin 35 72°C 10min PCR
94°C3min 94°C10s 50°C30s 68°C2.5min 10 94°C10s 50°C30s 68°C
2.5min 20 20s 68°C8min
1 PCR
Table 1 Primers and amplified products of PCR
Primers Sequences Products

P1 5" AGGACCAGGATTTACAGGAGG3' 1.4kb the conserved sequence

P2 5'GCTGTGACACGAAGGATATAGCCAC3’ of crylAb gene

P3 5'CCTGCAGGTCAACACCCTGGGTCAA3’ 3.6kb crylAb gene containing

P4 5'CTTATTCCTCCATAAGGAGTAATTCCACGCTA3’ ORF and its promoter

PS5 5'GGATCCATGGATAACAATCCGAACATC3’ 3.5kb ORF of crylAb gene with

pPo 5'CTGCAGTTATTCCTCCATAAGGAGTAATTCC3’ BamH]1 at5 end and Pst | at 3’ end

The restriction sites included in the oligonucleotide sequences for use during the cloning experiences are underlined.

1.5 Southern blot
DIG DNA Labeling and Detection Kit

1.6 DNA
1.7
DNA
9
1.8 E. coli M15
MI15 LB 100 mg/L Amp 50 mg/L Kan
37°C 200 r/min 1:20 LB 37C
200 r/min IPTG 1 ~4h 1 mL
2 x SDS
1.9 Western
Western QTAexpression™
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1.10

IPTG 4h 3
1.11

The DC Protein Assay ImageMaster VDS
Amersham Pharmacia Biotech

1.12

IPTG 4h 400 pL

25°C
24 48 T2 h 6
30 3 M15 pQE30 M15
10 ICy
2
2.1 P1 P2 PCR
cryl P1 P2 AC-11
PCR 1.4 kb
1 PCR pGEM-T Easy E. coli TG1
EcoR 1 Pst I BstIX pGEM-T Easy
3.0kb EcoR | 1 Pst] 1 BstlX
2 EcoR 1 Pst 1 BstIX
pGlb crylAb
M 1
1 P1 P2 AC-11 2 pGl1b
PCR Fig.2 Restriction analysis of the recombinant plasmid pGlb

Fig.1 PCR products amplified from AC-11 with P1/P2 primers M. Lambda DNA/Hindlll + EcoR1 1. pGlb/EcoR 1

M. Ladder marker 1. PCR product.

2.2 P3 P4 PCR
crylAb cry
AC-11 PCR
3 pGEM-T Easy

2. pGlb/Pst I 3. pGlb/BstIX .

1Ab P3 P4

3.6kb

nGIB
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2.3 crylAble6
crylAb EMBIL/GenBank AF375608
cry1Abl6 3468bp  DNA 1155
130 kD cryl1Abl Accession No. M13898 8

7

GIn™* = Arg Ala'®—>Val Ser'—1Ieu

Leu®™ —>Val Gly”"—>Glu Asp"™—>Ala Lys'"” —Arg

2.4 Southern

HD-1
pG1B
AC-11  HD-1
AC-11 crylAb
M 1
3 P3 P4 crylAb
PCR

Fig.3 PCR amplification of crylAb gene with P3/P4 primer
M. Lambda DNA/Hindlll + EcoR 1
1. PCR product from AC-11.

2.5 cryl1Abl6
pQE30
cry1Ab16
P6 cry1Abl6
PCR PCR
PCR
pQE30 pQCT
2.6 crylAblé
SDS-PAGE ~ 5-A 130 kD

Western blot 5-B

AC-11 HD-1 DNA EcoRV
941bp  EcoRV Southern
940bp 4
M I 2
bp
23— L
2027 — .
5
%
~—940bp
564— - .
4 EcoRV Southern

Fig.4  Southern blot of total plasmids DNA
digested with EcoRV
M. Lambda DNA/EcoR 1 1. Total plasmids DNA of
AC-11 2. Total plasmids DNA of HD-1.

pQCT

E . coli M15 N- 6

pQE30 P5
503 BamH]1 Pal
3.5kb
3.5kb pGEM-T Easy
CrylAbl6
65 kD
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M 1 2 3 4 5 12 3 4 5
kD
=130
<65

B
5 Mi15 CrylAbl6 SDS-PAGE A Western B

Fig.5 Expressed CrylAbl6 in E. coli M15 pQCT was analyzed by SDS-PAGE A and Western blot B
M. Molecular weight markers 1. M15 pQCT without IPTG induction

2. M15 pQCT cultivation induced with TPTG for 1h 3. M15 pQCT cultivation induced with IPTG for 2h

4. M15 pQCT cultivation induced with IPTG for 3h 5. M15 pQCT cultivation induced with IPTG for 4h.

2.7
IPTG  4h MI5 pQCT 6
MI5 pQCT
’ !
6 M15 pQCT 20000 x

Fig.6  Transmission electron micrographs of E. coli M15 pQCT 20000 x

Section of induced cells MI5 pQCT  magnification arrows indicated the inclusion bodies.

2.8 crylAble6

cry1Abl6
CrylAbl6
3 LCy 258.3 mg/L 2
2 CrylAblé
Table 2 Bioassay of Cryl Ab16 proteins against Plutella xylostella larvae
LCsy/ mg/L 95% fiducial limits / mg/L LD-P regression linear equation
258.3 196.2 ~ 338.9 y=2.5813+1.8893x

Bacillus cereus
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" AC-11
AC-11
pQE30 M15 N 6 x His
Immol/L IPTG cry1Abl6 130kD
65kD 130kD
. Ni-NTA
C
Wabiko * cry1Abl 15 erylAb 1~ 15
cry1Ab16 crylAb 95%
cry1Abl 8 CrylAbl6
CrylAbl 7 3 N-
4 C- CrylAbl6  CrylAbl N-
Cry C-
ICcp CrylAbl6 C-
13
AC-11 Western cry1Ab16
cry1Abl6 ICP
cry1Ab16 cry1Abl Btil
Bill cry1Abl6 cry1Abl6
3.
cry1Abl6 3'- mRNA
CrylAbl6
Bt
Bt
1 . . 1990.
2 http //www. biols. susx. ac . uk/home/Neil-Crickmore/Bt/toxins2 . html .
3 Crickmore N Zeigler D R Feitelson J et al. Revision of the nomenclature for the Bacillus thuringiensis pesticidal crystal
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5 Perlak F'J Deaton R W Armstrong T A et al. Insect resistant cotton plants. Biotechnology 1990 8 10 939 ~943.
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Cloning and Expression of ICP cry1Ab16 Gene of Bacillus thuringiensis

Tang Mujin Tan Le Yu Jianxiu Yuan Meijin Pang Yi"
State Key Laboratory for Biocontrol ~ Zhongshan University — Guangzhou 510275  China

Abstract With two pairs of primers designed on the basis of the sequence of ¢ryl and crylAb gene
from Bacillus thuringiensis Bt  a novel insecticidal crystal protein crylAb gene of Bt was ampli-
fied from bacillus strain AC-11 by using Long Template PCR System. Southernblot further confirmed
that the novel gene existed in plasmid of the strain. The amplified fragment was sequenced and com-
pared with ¢ry1Abl gene in EMBL/GenBank. The results showed that eight nucleotides and seven
amino acid residues were different from that of crylAbl suggesting that it was a new cry1Ab gene
which was designated cry1Ab16 in GenBank Accession No. AF375608 . The crylAbl6 gene was
cloned into the E. coli expression vector pQE30 creating the recombinant plasmid pQCT which
was then transformed into E. coli M15. Westernblot analysis showed that CrylAbl6 protein in-
duced by IPTG was expressed in the strain M15 pQCT with the molecular mass of approximate 130
kD but CrylAbl6 was unstable and was mostly degraded into about 65 kD protein. Bioassay
showed that the LCs, of Cryl Ab16 against the third instar lavae of Plutella xylostella with a spreaded
method was 258.3 mg/L. and it could also inhibit the growth of Spodoptera larvae.

Key words Bacillus thuringiensis cry1Ab16 gene Clone Expression
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