Research Paper _

Acta Microbiologica Sinica
49 9 1165 - 1170 4 September 2009
ISSN 0001 - 6209 CN 11 -1995/Q

http //journals.im. ac . cn/actamicrocn

spolll D

1 1 1 Hjj 2 1 *
1 100193
? 100081
spolll D
HD-73 spolll D spolll D
SDS-PAGE
HD-73 spolll D
SDS-PAGE SSM
Luria-Bertani pHT315
spolll D spolll D
spolll D
Q936 A 0001-6209 2009 09-1165-06
Bacillus thuringiensis Bt
Spo0A
0- Delta-
Endotoxin Insecticidal
crystal protein ICPs pro-sigmak spo lll D pro-sigmaK  gerE
1
Sigmakl  SigmaK cryl cry2 spolll D
Bt [ Btll Spolll D
cry : DNA Sigmak SigmaK
cry
Bacillus subtilis Spoll D cotC cotD
Bs spoll D gerkl cotT
* 973 " 2009CB118902 * 863 " 2006AA10A212

Tel + 86-10-62896634 Fax + 86-10-62812642 E-mail fpsong @ ippcaas. cn
1983 - Tel + 86-10-62815923 E-mail
peregrine2018 @ gmail . com
2009-04-23 2009-05-20



1166 Qiangian Zhang et al. /Acta Microbiologica Sinica 2009 49 9
e 1 Eschrichia coli Luria-
HD-73 Bertani LB Bt
spolll D Schaeffer’s sporulation medium SSM ° 8¢
1.2% MgSO, 10 mL. 10% KCI 10 mL 1 mol/L. NaOH
1 1 mL 997 mL 1 x 105 Pa 20 min
1 mmol/L. FeSO, 1 mL. 1 mol/L Ca NO, ,
1.1 1 mL 10 mmol/L MnCl, 1 mL
1.1.1
1
Table 1 Strains and plasmids
Strains and plasmids Characterization Resource
Strains
E . coli JM110 Rpsl thr lew endA dem supE44 proAB This Lab
E.coli SCS110 rpsl thr lew endA dem supE44 proAB This Lab
Bt HD-73 Bt strain carrying crylAc gene This Lab
Bt HD-73 HD 4 spolll D HD-73 Mutant type HDA spolll D This study
;ta:ii“f’”m D Genetically complementary strain containing pHTHFspolll D plasmid This study
PMAD Bi-E . coli shuttle temperature-sensitive plasmid Amp" Ery" 6-7
MADspoll D PMAD carrying partial spolf D gene This study
pHT315 Amp" Erm" E. coli-Bt shuttle vector 6.5 kb 8
pHTHFspoll D Amp' Erm' pHT315 carrying Pspo Il D-spo Tl D gene This study
1.1.2 Tag DNA
KOD DNA TOYOBO 6-7
PCR HD-73 spolll D
AXYGEN T, DNA DNA spo3D1h 5'-CGCGGATCCC-
ACAAACGGAAGATCCAGCA-3’ spo3D2h  5'-GA-
ATGTTTGCTACTGTAACGATTTCTCACCTCAAAC-3’
1.2 kb DNA spo3D3h
1.2 5"-GTTTGAGGTGAGAAATCGTTACAGTAGCAAAC-
30°C ATTC-3’ spo3D4h 5'-TCCCCCCGGGGTCGATGAT-
37°C ATCTGCAGATAATTC-3’ 1.1 kb
220 r/min 5 pg/mL DNA PCR spolll
JM110 37 230 r/min D 2.3 kb
100 pg/mL 5 pg/mL BamHI ~ Sma [
1.3 DNA PCR pMAD
DNA pMADspo [l D pMADspo [l D
9 DNA 1 HD-73
11 37°C
NCBI PSI-Blast 3DjyF 5'-GATG-
Blastx Bt 97-27 ATGGAATGCGAGGAAGAAA-3’ spo3D4h
spolll D PCR PCR spolll D
50 pL 94°C 5 min 94°C 1 min 55°C
1 min 72°C 2 min 30 72°C 10 min 1.5
1.4 Bt 97-27  spolll D

pMAD -

HFspo [Il DFz 5'-CCCAAGCTTATATAAAA-
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ATACTCAATTTCGAG-3’ HFspolll DRz 5'-CGCGG- HD-73 spolll D Bt 97-27
ATCCTTATTGACGTACAGGCTTCTCTAC-3’ 99 % B . cereus ATCC 10987 98 %
spolll D B . anthracis str. Ames 97 % B.
spolll D pHT315 subtilis str. 168 85% spolll D
JM110 pHTspo [ll D
HD Aspo [l D
HDHFspo [l D 2.2 HD-73 spoll D
1.6 PCR
SSM 220 r/min 30°C 3DjyF  spo3D4h
2h 600 nm 1 2.9 kb
0D, 10 2.5 kb
TO Tn TO HDAspolllD
2
1.7 ;é‘
Bt g
3 min 100x bp
12 47—
2690 2.9%b
1889 — SN
2 nm New Bio-TEM H-7500
'1 HDAspoll D
1.8 Fig.1 Identification of the mutant strain HDAspolll D.
80C
15 min 24 h 2.3
2
1.9
SSM 220 /min 30C HD A spolll D
13000 g 1 min spollf D
0D g HDHFspo [l D
SDS-PAGE
9 13 2.4
1/2LB HD-73
2 HD A spo [l D HDHFspo [ll D
2.1 spoll D 48 h
spo [l DF 5'-GAGTGTTTGAGGTGAGAA-
ATCGTGA-3'  spolll DR 5'-TACCTTTATTGACGTA- 3-A
CCGGCTTTT-3' HD-73 HD-73 c 3
spolll D Genbank B spolll D HD-73
FJ946513  HD-73 spolll D
Bt 97-27 98 % B. 4
anthracts str. Ames B . cereus ATCC 10987 LB 64 h SSM
98%  B. subiilis str. 168 74% T19 SDS-PAGE Cry
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Fig.2  Comparison of the growth speed of Bt strains.

Fig.3 Scanning electron microscopic images of different strains. A HD-73 B HDAspollD C HDHFspolll D.
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Fig.4 Active spores analysis of different strains.
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Fig.5 SDS-PAGE analysis of the production of ICPs from different strains. A LB medium B SSM medium.
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Characterization of Bacillus thuringiensis spo/// D gene Mutantation

Qiangian Zhang' Changlong Shu' Jie Zhang' Dafang Huang” Fuping Song'*

! State Key Laboratory for Biology of Plant Diseases and Insect Pests Institute of Plant Protection Chinese Academy of
Agricultural Sciences Beijing 100193 China

% Btotechnology Research Institute Chinese Academy of Agricultural Sciences Beijing 100081 China

Abstract Objective Construction and characterization of a spo// D gene deletion mutant of Bacillus thuringiensis . Methods

Scanning electron microscopy and spore formation analysis were used to detect the ability of sporulation and formation of crystal
protein in both the mutant and the wild strain. SDS-PAGE analysis was used to detect the expression of crystal protein.

Results Scanning electron microscopy and spore formation analysis showed that spores were hardly produced and the crystal
existed in the spof/ D deletion strain. SDS-PAGE results showed that the expression of cry gene in the mutant was decreased in
Luria-Bertani medium but not affected obviously in Schaeffer’s sporulation medium SSM . Conclusion This indicated that
the spoll/ D gene was one of the essential genes for the sporulation of Bacillus thuringiensis and influenced the expression of
crystal protein.
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