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Nickerson!'"! Bt AcoR  BkdR
SiglL Bt sigl
SigL ..
o 1 ﬁ 7H’ ﬁjﬁ 72
1.1 ##
HD-73 sigL 1.1.1 1
Eschrichia coli LB
sigL
sigL 3% 5% pH 7.2 SM
2 M [13]
R1OERABR
Table 1  Strains and plasmids
Strains and plasmids Relevant characteristic Resource
Strains
Escherichia coli
E. coli IM110 Rpsl thr leu endA dem supE44 proAB This lab
E. coli SCS110 rpsL(str’), thr, leu, thi- v1, lacY, galK, galT, ara, tonA, tsx, dam, This lab
dem, supE44, A(lac-proAB), [F’, traD36, prodB, lacl’ZAM15]
Bacillus thuringiensis
B. thuringiensis HD-73 Bacillus thuringiensis subsp. Kurstaki, carrying crylA4c gene This lab
HDIsigL HD-73 Mutant type, AsigL This lab
HDHFsigL Complementary strain This lab
HDPa HD-73 strain containing plasmid pHT304Pa This study
sigLPa HDIsigL strain containing plasmid pHT304Pa This study
HDPb HD-73 strain containing plasmid pHT304Pb This study
sigLPb HDIsigL strain containing plasmid pHT304Pb This study
Plasmids
pHT304-BZ Promoterless lacZ vector, Ery®, Amp® Dr. Didier Lereclus
pHT304Pa Amp®, Erm® , pHT304-BZ carrying PacoR This study
pHT304Pb Amp®, Erm" , pHT304-BZ carrying PbkdR This study
1.1.2 Tag DNA HDHFsigL 1%
KOD DNA SM BM 30 220 r/min
DNA  2h 10 ODgy
Axygen T4 15 FAERBEEFHETERKBZONE
DNA HD-73 HDIsigL 1%
12 MEROEFEN 2% MV BM
30 [ (Arg)
220 r/min 5 ug/mL (Pro) (Val) (Iso) (Gln)
37 230 r/min (Phe) (Thr) (Met)
100 pg/mL (Trp) (Asn) (Ala) (His)
1.3 DNA #R{EFEE{L (Leu) (Glu)] 220 r/min
DNA 2 h ODgqo
DNA ODgop 3 (6]
[ 1.6 acoR. bkdR EEHBHNTFY lacz Rh&FiLHA
NCBI ~ PSI-BLAST BLASTX Kt
14 FREHEAREKELHNE HoL PCR o
HD-73 HDIsigL 27 aco bkd
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acoR  bkdR DNA acoR bkdR
Sigma-54-dependent transcriptional activator 531 bp 579 bp PCR
Uncharacterized protein 2 50 pL 94 4 mn 94 1 min
HD-73 DNA PCR 54 1min 68 2 min 30 68 10 min

®2 AWMRBPERANSY
Table 2 Primer in this study

Primer name Sequence(5 53T Restriction site
Al CCAAGCTTGGATGAAAGATAATAAGAATGG Hind
A2 CGGGATCCTGTATCATCTCCCTTTTAATTG BamH
Bl CCAAGCTTGATGCTATTGCCGAACTAACG Hind
B2 CGGGATCCATATTACACTTCCTCTCGAAG BamH
1.6.2 PCR HD-73 96 h 3 1
acoR  bkdR BamH Hind 45 mm
lacZ pHT304BZ  BamH 15 mm 22 mm
Hind E. coli IM110 sigl
pHT304Pa pHT304Pb 10.23kb  10.28 sigL
kb E. coli SCS110
HD-73 sigL

HDPa  siglPa
pHT304Pa HDPb  sigLPb pHT304Pb

17 B-HFEEHEEIMN

Bt 1% 50 mL
SM 30 220 r/min
T, T,
2 h 1 mL
OD0 -20 B-

[18]

1 HEAEHK. REEWK. BAERERRNERERE

I gy [
2 -H %ﬁnﬁﬁ— Fig. 1 Comparison of the growth velocity of colony in host

strain, mutant and complementary strain. 1. HD-73(45 mm); 2.

in] ZEAR YL 2 BH
2.1 sigh REXEHRE KM HDIsigL(15 mm); 3. HDHFsigL(22 mm).
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Fig. 2 Comparison of the growth curve of host strain, mutant and complementary strain. A: PB Medium; B: Sporulation Medium; C: Basic Medium.
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10 h sigL
24 h
SM BM 3 sigL
sigL 22 HABEHRMREEREFARRBRIEREDEKE
SR PR
0,
sigL BM 2% M/V
HD-73
LB LB HDIsigL
0D600
LB
®3 HREHK. REEKEFCRNARBEFAETEREZESN
Table 3  Analysis of significant difference of the growth of host strain and mutant in different nitrogen source medium
HD-73 BM HDIsigL BM HD-73  HDIsigL
MAXOD600 F MAXOD(:OO F F
Arg 0.290340.0015 636.646%* 0.197720.0068 0.288 529.343**
Pro 0.239340.0015 109.01%* 0.201=20.001 3.658 132.502**
Val 0.226740.0031 38.281%* 0.203==0.0061 2.829 36.266%*
Iso 0.260340.0015 273.281%** 0.2240.002 2.227 1724.261%*
Gln 0.2803=40.0025 448.413%* 0.199340.0021 1.618 1845.28%*
Phe 0.242=0.002 120.143** 0.196320.0057 0.052 172.192%**
Thr 0.28540.0053 326.224%* 0.224340.0067 36.215%* 152.645%*
Met 0.221340.0015 27.252%* 0.199740.0032 1.579 111.184**
Trp 0.22540.0046 25.92%%* 0.204=0.0036 5.878 38.912%*
Asn 0.255+0.0036 172.842%** 0.239=+0.0036 149.226** 29.538**
Ala 0.247340.0035 127.183** 0.228=0.0026 99.01%* 58%*
His 0.204=40.0053 0.022 0.195=20.0046 0.007 4.959
Leu 0.204740.0035 0.117 0.199740.0025 1.779 4.018
Glu 0.2013=40.0012 0.346 0.19940.001 1.532 7
*0.05 ; #%0.01
3 2.3 sigb REHKPFEFIFTHEF AcoR 71 BkdR HIiE
[l A
BM HD-73 Max OD4=0.2030.0058 5> 4
HDIsigL Max ODgp=0.195+0.005 AcoR  BkdR SigL
(6. 71 Bt HD-73 sigL
AcoR  BkdR
sigL HDPa T B-
3-A
Ts
sigL
sigma

SigL
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Fig. 3 Analysis of the p-galactosidase activity of HD-73 strain and aco aco
sigl mutant carrying pHT304Pa (A) and carrying pHT304Pb (B). bkdR bkd
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Fig. 4 The Conserved Domain of Transcriptional Activator Protein. A:AcoR from Bt97-27; B:AcoR from Bs 168 ;
C:BkdR from Bt97-27; D:BkdR from Bs 168.

© FERZERMEMHARTATIKSHIEST http://journals. im. ac. en



1152 Qi Peng et al. /Acta Microbiologica Sinica (2008) 48(9)

aco bkd o"
ot -12/-24 4 5300 ORF!'7!
s> RNA Bacillus subtilis subsp. subtilis 168
TGG -24 CACNNNNNTTGC -12 W 4200 ORF[2Y Bt
(1] AcoR o
BkdR AcoR  BkdR
SigL aco sigl
bkd
—24 -12
Consensus: TGGCACNNNNNTTGCW
aco : TTTGGCACGGTACTTGCGAT % % i ﬁk

bkd : GTTGGCACGGTATTTGCTTA
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Characteristics of sigL mutant in Bacillus thuringiensis HD-73

Qi Peng'?, Li Zhu?, Fuping Songz*, Jie Zhang’, Jiguo Gao', Dafang Huang®

('College of Life Sciences, Northeast Agricultural University, Harbin 150030, China)
(*State Key Laboratory for Biology of Plant Diseases and Insect Pests, Institute of Plant Protection,
Chinese Academy of Agricultural Sciences, Beijing 100193, China)
(Biotechnology Research Institute, Chinese Academy of Agricultural Sciences, Beijing 100081, China )

Abstract: [Objective] The purpose of this study was to characterize sigl mutant in Bacillus thuringiensis (Bt) HD-73, and
to determine the function of sigl gene of Bt. [Methods] We studied the growth speed of the sigl mutant and complemen-
tary strain in different nutrient medium with different amino acids as nitrogen source respectively. lacZ gene was fused
with the promoter of the acoR gene and bkdR gene, and two recombined genes were expressed in sigl mutant strain and
HD-73 wild strain sequentially. [Results] sigl mutant could not grow on arginine, proline, valine, isoleucine, glutamine,
phenylalanine, methionine and tryptophane as the sole nitrogen source separately. Activity of B-galactosidase in sigl mu-
tant strain was much lower than it in wild-type strain and sequence analysis showed that the domain of AcoR and BkdR
are similar to the conserved domain of SigL-dependent transcriptional activator in Bt. [Conclusion] The deletion of sigL
gene maybe blocked some important metabolic pathways. AcoR and BkdR are c"-dependent transcriptional activators in
Bacillus thuringiensis strains, probably the operons which were regulated by AcoR and BkdR were also controlled by o*
respectively.
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