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P20 Cryl Ab s67
P20 CrylAb Bt 20 mg/L
CryB 1.2
P20 crylAb P20 Boehriger Mannheim DNA
Cryl Ab marker  pGEM-T Easy Promega
1 Western Roche The DC Protein
Assay Bio-Rad
1.1 1.3
1 37C LB G-Tris PWYE
28C !
Amp 100 mg/L Erm 25 mg/L Te
1
Table 1 Strains and plasmids
Strains and plasmids Characterization Resource
Strains
TGI1 E . coli strain Lab Store
CryB Bt strain  Acrystalliferous mutant Dr. Wu Dong
TIB CryB pTIB This work
PIB CryB pP1B This work
DP1B CryB pDPIB This work
Plasmids
pXI93 b Te' and Amp’  carried erylAb gene Dr. Wu Dong
pGEM-T Easy vector Amp* Promega Co.
pBluseript M13 — Amp Lab Store
pHT3101 Erm" and Amp"  shuttle vector of E. Coli and Bt Dr. Wu Dong
pZBI pHT3101 carried p20 which was controled under own promoter and cryl Ac promoter Sﬁ:bm‘jd by
pTIB PHT3101 carried crylAb This work
pPIB pHT3101 carried crylAb and p20 which was controled under own promoter This work
pDP1B pHT3101 carried crylAb and p20 which was controled under own promoter and crylAc promoter This work
1.4 Western Western
1 Helicoverpa armigera CrylAb
1.8 Western
1.5 pT1B pP1B pDP1B 22
DNA Western
3
* Electrophoresis Documentation and Anal-
1.6 ysis 120 System Eastman Kodak Co.
21 1.5 kV ICPs ImageMaster VDS Amersham
4000 25 pF 0.2 em Pharmacia Biotech
Bio-Rad B . thuringiensis subsp. 1.9
kurstaki CryB
1.7 Western Olympus
SDS-PAGE BH-2 1000
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pZB1
12
1.10 pTIB
G-Tris 3~4d
The DC Protein Assay Bio-Rad pP1B
ImageMaster VDS
pDPIB
1.11 PerylAc p20 cryl Ab
23 1 1 pZB1 pTIB pPIB  pDPIB
# Fig.1 Plasmid maps of pZBl pT1B pPIB and pDP1B
Ll 2.2 crylAb 3
2 T1B P1B DP1B CryB
1mL PWYE 1 100
2.1 pT1B pP1B pDPIB G-tris h
pT1B pP1B pDP1B TIB P1B DPIB
1 1Ab X193 RS
b ® BamH | cryPSt 1 pXI93p b 10D
60kD )
crylAb ImageMaster VDS SDS-PAGE
pBluscript M13 - 2 TIB PIB DPIB  CrylAb
pGEMT Easy vector pIB 130kD 1:
crylAb Sal 1 -Sal T 1.4:1.5 60kD 1:1.1:
pZBI RIEQE\ 1 1.6 CrylAb 1:1.2
CrylAb P20 p20 e
crylAc 2.3
Pst 1 pDP1B Pst 1 3 CrylAb
pHT3101*  pZBI pTIB TIB PIB DPIR
pPIB 1 pZBl Pl DPLB
p20 erylAc PPIB g TIB
pDP1B 20 cryLAc 0.136 + 0.014 g’ 0.09  0.009 ymn
0.06 +0.0075 pm3
1 2 3 4
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— ———t == —130
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130kD T1B PIB DPIB 60kD T1B P1B DP1B Sum T1B PIB  DPIB
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(A)

2 CrylAb T1B P1B DP1B Western blot
Fig.2 Western blot and protein quantification of CrylAb in T1B P1B DPI1B strains
A Western blot 1. CryB 2. T1IB 3. PIB 4. DPIB B 130 kD protein quantification of Cryl Ab

C 60 kD protein quantification of CrylAb D Total protein quantification of Cryl Ab
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Fig.3  Electron microscopy of parasporal bodies and spores of TIB P1B and DPIB strains

Bar in C equals 500nm
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Table 2 Toxicity of T1B P1B and DP1B strains against
the first instar larvae of Helicoverpa armigera

Strain LCso/ mg/L 95% fiducial limits/ mg/L
T1B 56.6 48.2~66.4
P1B 43.6 38.44 ~49.34
DP1B 42.9 35.18 ~52.27
3
CrylAb
27 CI’yl
Cryl C-
4 CrylAb
P20 crylAb
P20 CrylAb
CrylAb 130kD
CryB CrylAb 60 kD
2 1 CrylAb
C- CrylAb
2 CryB
p20  crylAb CrylAb
CrylAb
130 kD
60kD Mclean 1987 P20

A TIB B PIB C DPIB
Visick CytlAa P20
P20 CytlAa
> P20 CrylAb
CrylAb
60 kD
P20
T1B P1B DPIB  CrylAb
T1B < P1B < DPI1B
3 pT1B pP1B  pDP1B 3
crylAb pTlB
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P20 Dervyn 1995 Bti  p20
p19 pl19 eyllA  p20
28
Adams 1989
p20 ’
p20 pl9
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pDP1B p20
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Bacillus thuringiensis Helper Protein P20 Affects the Formation of CrylAb

TANG Mu-Jin YUAN Mei-Jin CHEN Jian-Wu SHI Yong-Xia ZENG Shao-Ling YU Jian-Xiu PANG Yi"
State Key Laboratory for Biocontrol ~ Zhongshan University ~Guangzhow 510275  China

Abstract The Cryl Ab differs most significantly from the other related ICPs by its absence of a carboxyl terminus of 28 amino
acids including four cysteines consequently it is less stable. We report that the helper protein P20 plays a role in the expression
and crystallization of CrylAb. Three CrylAb expression plasmids pT1B pP1B and pDP1B were constructed based on the
shuttle vector pHT3101. The vector pT1B does not contain the p20 gene pP1B carries p20 and pDP1B contains p20 with
crylA ¢ promoter. Transformants were obtained by electroporating the plasmids into Bacillus thuringiensis acrystalliferous mu-
tant CryB. Western blot demonstrated that cryl Ab was expressed as a 130 kD protein in all the transformants and some of the
protein was partially degraded into a 60 kD peptide. Quantitative protein analysis indicated that the amount of the 130 kD protein
varied in the transformants and was in the ratio of 1:1.4:1.5 for PTIB pP1B and pDPI1B respectively. For the 60 kD proteins
the ratio was 1:1.1:1.6. Microscopic examination revealed that the size of the typical pyramidal crystals in the three transforma-
nts was in the order of T1B < P1B < DP1B. Bioassay showed that T1B P1B and DP1B were all toxic to the larvae of Helicoverpa
armigera with similar LCyy . This study suggested that P20 plays a role in the expression and crystallization of CrylAb.

Key words Bacillus thuringiensis p20 gene crylAb gene expression
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