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1
Table 1

Strains and plasmids

Strains and plasmids Relevant characteristic Resource
E. coli ]M110 rpsl thr lew endA dem supE44 proAB This Lab
B . thuringiensis GO3 B . thuringiensis strain wild- type This Lab
GO3 spolVF- }I:’f)liirll:gzl:e:i:ecf mﬁn arllt/Luringiemis GO3 in which the spolVF operon was deleted by This study
GO3 spolVF- complement strain The spolVF opern was introduced into the GO3 spolVF- mutant strain by the vector of pSTK This study

GO3 spolVF- -PerylAa-lacZ

The GO3 spolVF- mutant strian contains p HT315 P1Aa’-lacZ

Amp' Em" Temperature-sensitive vector containing the ori Ts and erm of pE194ts and

This study

PRNSIOI the orifc amp and multi cloning region of pBR322 Lereclus D
PRIVF PRNS101 carried the deleted alle of spolVF operon This study
pHT315 PlAd"-lacZ Amp" pHT315 carrying PerylAa-lacZ This lab
pSTK Kan" E. coli-Bt shuttle vector 8.5kb This lab
PSIVE Kan pSTK carrying spolVE operon This study
1.2 P2 P4 PCR
30°C spolVF DNA 1.6kb
40°C BamH 1  Sal 1
200r/min Spg/mL. E. pRN5101 BamH [ Sal 1
coli JM110  37°C 230r/min pRIVF
100pg/mL pRIVF GO3
Spg/mL 100pg/mL P1 P2
1.3 DNA PCR 30°C
DNA 40°C
9 DNA LB 40°C
10 LB LB 30°C
NCBI PSI-BLAST P1 P2
BLASTX YBT1520 pRIVF  40°C
P1 5'- Ems
CCCAAGCTTCTATTCCAAAATGGTTAAAC-3’ PCR
BamH [ P2 5'-CGCGGATCCAA DNA PCR
ACTTAGACGTAGTAATGGG-3' Hind[ll 1.5 spolVF
G03 DNA PCR GO3  spolVF
DNA spolVF 1.6kb P5 5'-CGCGGATCCGATGAAG
DNA 3.2kb AATAGACGCGTAGA-3"  BamH [ P6 5'-ACGC
PCR 50uL 94°C 4min GTCGACCTAACCGATTAATTCTTCAA-3’  Sal
94°C 30s 53°C 30s 68°C 1min 30 68°C DNA BamH]1  Sal |
10min pSTK  BamH 1  Sal 1
1.4 spolVF pSIVF pSIVF
GO03 spolVF GO3  spolVF - PCR
DNA P3 5'-AAGAA spolVF
GGGAGACAGTTGTTGACGTTAGCAC-3’ P1 1.6 Bt
800bp  DNA Bt

P4 5'-GTGCTAACGTCAACAACTGTCT CCCTTCTT-3’

P2

800bp  DNA

11
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1.7 B- G03
Bt 1% 50mL 1-A GO03
1/2LB 30C 8h spolVF -
2h 200 1-B 24h
Ao -20C
1 spolVF GO03

0.8mL Z
0.06mol/L. Na, HPO, 0.04mol/L. NaH, PO, -
H,0 0.01mol/L KCI 0.001mol/L. Mg, SO, 0.05mol/L 8-

pH 7.0 0.2ml. ONPG -B-D-
4mg/ml. ONPG Z
1mL 1mol/L
Na, CO, Ao
ASSO B_
=1000 x Ay — 1.75 X Assp/t X V X
Ago § V
mL A 3
2
2.1 spolVF
GO03 spolVF

1.6kb GenBank
GO3 spolVF
YBT-1520 Bt 97-27

DQ786005

B . anthracts

Ames B . cereus ATCC 14579
B. subtilis 168 spolVF
9% 88% 86% 90% 66 %
spolVF
2.2 GO3 spolVF
DNA
P11 P2 PCR
3.2kb GO03
PCR 5
1.6kb spolVF
DNA
spolVF 1.6kb
GO3 spolVF-
2.3
GO3 GO3  spolVF- 1/
21B 30C 72h

1 Bt GO03 spolVF- B
9900 x
Fig.1  Photo of Bt GO3 strain A 8000 x

GO03 A 8000 x

and GO3 spolVF- B

9900 x mutant strain with scanning electron microscope.

2.4
G03 GO3  spolVF- 172
LB 36h
SDS-PAGE G03
130kDa 2 lane 1
130kDa 2 lane 2
spolVF
kDda M i 2 3
217 —
16— — - =130 ki
{7 — [—
B —  —
45— E
e
| —
2 G03 GO03 spolVF-
SDS-PAGE

Fig.2  SDS-PAGE analysis of the ability of production of ICPs. M
protein Marker Lane 1 GO3 wild strain Lane 2 GO3 spolVF- mutant

strain Lane 3 complement strain.

2.5

2 lane 3
GO3  spolVF- GO3
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Deletion of spolVF operon affects the sporulation and the production
of crystal in Bacillus thuringiensis G03

SUN Chang-po' > SONG Fu-ping' ZHANG Jie' HUANG Da-fang”"
U State Key Laboratory for Biology of Plant Diseases and Insect Pests Institute
of Plant Protection Chinese Academy of Agricultural Sciences Beijing 100094 China
% Biotechnology Research Institute Chinese Academy of Agricultural Sciences Beijing 100081 China

Abstract The spolVF operon exists in Bacillus universally. Two proteins encoded by the spolVF operon are essential for
the sporulation of Bacillus subtilis . In this study a spolVF operon disruption mutant GO3 spolVF- in which the spolVF
operon was deleted was constructed by homologous recombination. The result showed that the mutant strain lost the
ability of sporulation. At the same time the expression of Insecticidal Crystal Protein ICP was severely reduced in GO3

spolVF- mutant strain and resulted in no crystals. The lacZ gene was fused with the promoter of the crylAa gene and
expressed in mutant strain GO3 spolVF- and GO3 wild strain. The activity of 3-galactosidase much lower in mutant GO3

spolVF - strain than in the wild-type strain. This further suggested that the activity of 6" and 6" factors was affected in
mutant GO3 spolVF- strain. The ability of sporulation and production of Insecticide Crystal Protein was complemented
by the expression of spolVF operon through the vector of pSTK in the mutant strain. In all The spolVF operon is
essential for the sporulation and the expression of cry gene controlled by 6" and 6* factors.
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