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Construction and Characteristics of the sigEE Mutation
in Bacillus thuringiensis HD-73
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Abstract: SigE, encoded by sigE gene is an important sigma factor in the sporulation process. Many known
genes and operons are controlled by this sporulation-specific factor, as well as most of cry genes in Bacillus
thuringiensis. In this study, a sigE deletion mutant HD-73 (AsigE) was constructed by homologous recom-
bination from Bacillus thuringiensis subsp. kurstaki HD-73 strain. The result showed that the mutant strain
lost the ability of sporulation and crystallization of Cry protein. At the same time, the expression of insecti-
cidal crystal proteins was severely reduced in HD-73 (AsigE) mutant, and growth speed of the mutant was
affected intensively. The lacZ gene was fused with the promoter of the cry/da gene, and expressed in
HD-73 (AsigE) mutant and HD-73 acrystalliferous mutant respectively. The activity of B-galactosidase ex-
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pressed by lacZ gene in HD-73 (AsigE) mutant was much lower than that in the HD-73 acrystalliferous mu-

tant. The ability of sporulation and crystallization of Cry protein was normally complemented by the expres-

sion of spollG operon, which contained the sigE gene after transformation with recombinant plasmid, and

growth speed of the complemented strain also recovered. All the results indicated that for the B. thuringien-

sis subsp. Kurstaki strain, sigE gene is essential to sporulate and crystallize. Acquirement of HD-73 (AsigE)

mutant will redound to understanding mechanism of Cry protein expression and regulation, crystallization

and its relationship with sporulation.
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Table 1 Strains and plasmids

/ Strains and plasmids Characterization Source
Strains
IM110 Rpsl thr leu endA dem supE44 proAB This lab
SCS110 rpsl thr leu endA dem supE44 proAB This lab
B. thuringiensis HD-73 HD-73 wild strain (only containing crylAc) This lab
B. thuringiensis HD-73 (cry ) HD-73 wild curing plasmid pHT73 This lab
HD-73 (AsigE) The sigE gene was deleted This study
HD-73(cry )-PerylAa-lacZ HD-73 (cry ) containing plasmid PcrylAa-lacZ This study
HD-73 (AsigE)-PerylAa-lacZ HD-73 (AsigE) containing plasmid PcrylAa-lacZ This study
HD-73 (sigE-LHF) HD-73 (AsigE) containing plasmid pHTsigE-LHF This study
Plasmids

pMAD AmpR, ErmR, E.coli-Bacillus shuttle vector, 9.7kb [11]
pMADE pMAD carriring partial sigE gene This study
pHT315 AmpR, ErmR, E. coli -Bt shuttle vector, 6.5kb Dr. D. Lereclus

PcrylAa-lacZ

Amp® Erm® , pHT315 carrying crylda’-lacZ

[13]

pHTsigE-LHF Amp® JErm® , pHT315 carrying spolIG operon This study
*2 SIMEHRRFT
Table 2 Primers and sequences
Primers Suquences (5'-3")
sigEl (BamH ) 5'-CGCGGATCCGTGTATACAGCATTTGGGTTTA-3'
sigE2 5'-GAAATGTATGACTGTGGTCTTAATTCCTAATTTCAG-3'
sigE3 5'-CTGAAATTAGGAATTAAGACCACAGTCATACATTTC-3'
sigE4 (Sal | ) 5-ACGCGTCGACCCATAACAAAGATAGGATCTC-3'
sigE-LHF1 (BamH ) 5'-CGCGGATCCCAGCTTCAGATCCAGAAGTA-3'
sigE-LHF2 (EcoR ) 5'-CCGGAATTCCATAACGGCT GGTCTTATTC-3'
Bt 97-27 sigE1l LB 40°C
sigE4, sigE LB LB
PCR 50 pL 94°C 30°C ,
4 min; 94°C 1 min, 53°C 1 min, 68°C 2 min, 30 sigl  sigE4
; 68°C 10 min 1.5 ZXZT#KAY Southern blotting 3 JiF
14 BRARTIREYGE Bt 97-27 SigE
pPMAD  E. coli-Bacillus , Hind HD-73 DNA
s , , Southern [8] sigEl
(i sigF2  sigE3 sigE2 , 68°C ,
sigl  sigE4 sigk Roche “DIG High Prime DNA
HD-73 Labeling and Detection Starter Kit ~ ”
, sigEl  sigB4 1.6 REHREIHIE
PCR 30°C Bt 97-27  sigE spollG
, 40°C spollG ( )
HD-73 sigkl , sigE-LHF1 sigE-LHF2,
, sigEk
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