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1

Table 1 Strains and plasmids

Surfactin Strain or plasmid Characteristics Source or
reference
7 Strains
13 14 15 B- Escherichia coli
DH5a SupE44AlacU169 ¢80 lacZAMIS Our lab
hsdR17 recAl endAl gyrA96 thi-1
relAl
' Bs-916
Bacillus  subtilis ~ Wild type Our lab
20 90 o
Bacillus  subtilis  Surfactin-decreased mutant Our lab
Bacillus subtilis M49
Bs-916 Plasmids
75% ~ 85% 63.8 ~ pMD18-T T-clone site vector Amp" Takara
2-3
85.7% pDG1728 amyk' " amyE 5’ and 3’ segments BGSC
Bs-916 of the B. subtilis 168 amyE gene
H74 spoVG-lacZ  Spec”  Erm’ Amp'
Bs-916 Amp"  ampicillin resistancé Km"  kanamycin resistance ~ Erm'
erythromycin resistance Spec’  spectinomycin resistance BGSC  Bacillus
10% ~20% Genetic Stock Center.
Surfactin HPLC 1.2.2 Bs-916  M49
H74 Surfactin 2.5 mL Spl 30°C 180 r/min
Bs-916 2.7 Surfactin 1:95 Spl 30°C
250 r/min ODy, 2.0 3.5h 1 10
M49 Surfactin Bs-916
B Sp2 37°C 150 r/min
M49
1.5h 6000 x g 1/10
M49
250 pL.
1 mmol/l. EGTA 37C
M49
150 r/min 10 min 1 pg DNA 37C
150 r/min 1 h 37°C 250 r/min
30 min LB
1 5
1.1 1.3
1.1.1 schaeffer & Fulton
1
1.1.2 RNAprep 10 mL 1.2% MgSO, 10 mL 50%
DNase I TaKaRa 100 mL 10x T base 20 g NH4 ,S0,
1.2 140 g K,HPO, 60 g KH,PO, 10 g
1.2.1 Sp-A 0.4 g 0.2 ¢ 1000 ml. 20ml  0.5%
3.66 ¢ 100 mL.  Sp-B 1000 mL.  37°C 150 r/min 24 h 1
0.04 ¢ 100 mL.  CAYE 0.1 g | mL
Casamino acid 0.5 g 5 mL  Spl 0.1 mL
Sp-A Sp-B 98 mL. 2 mL 50% 2 mL 1
CAYE Sp2 58.8 mL Spl 0.6 mL 50 mmol/L CaCl, 1000

0.6 mL 250 mmol/L MgCl, 5
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1.4 RT-PCR DH5a 100 mg/mlL
RNAprep M49 Bs-916 M49
RNA DNase I RNA oligo 1.2
dT 42°C 100 mg/mL
30 min PCR 2
95°C 30 s 52°C 30 s 72°C 30 s 30
72°C 7min 4°C 16S RNA 2.1 M49 Bs-916
16S RNA 2 Bs-916 pDG1728
432 bp
1.5 comA srfA
Bs-168 comA srfA M49 Bs-916
2 M49  Bs-916 90 %
PCR comA 95°C 2.2 M49 Bs-916
5 min 30 95°C 30 s 52°C 30 s M49  Bs-916
729C 30 s 72°C 7 min 4°C srfA M49
95°C 5 min 30 95°C Bs-916
30 s 55°C 45s 72°C 45 s 72°C 7 min 4°C 75%
PCR TaKaRa pMDlS-T 2.3 M49 Bs-916 comS rapA rapC
2
M49 Bs-916 RNA
Table 2 Primer used in competence and sporulation-associated genes PCR
RT-PCR 16S RNA
Gene sequence Primer 5'—3'
M49 comS rapC
comA ATGAAAAAGATACTAGTGATTGATG
TTAAAGTACACCGTCTGATTTC rapA Bs-916
PsrfA AAAATGTCATGAAAGAATCGTTGTAAG 1
CGCAAGATTTGAAATGCTCGTGTGA 16sRhA Conis Rapa Rapt”
com$ AAGCATCTTATCAGCAGCAT M 1 2 1 2 1 2 1 2
TATCTACTTCTCCCTCCAGCA
rapA TTCCGCATTCTATCTACTCTT
TTTCCCECTCTCCOTTTT 432bp 1291p 282bp 302bp
rapC CCTTTGTCGCAGACCATA '
ATAGCATAACCCGAGATT M49  Bs-916 comS rapA  rapC
16S RNA GCCTGTAAGACTGGGATAACT
GACAACGCTTGCCACCTA Fig.1 Expression of comS rapA and rapC genes in M49 and Bs-916.
Molecular weights of comS 129 bp  rapA 282 bp  rapC 302 bp
and 16S rRNA 432 bp are shown. M. DI2000 1. M49 2. Bs-916.
1.6
srfA comA 2.4 M49 Bs-916 comA srfA
EBI http //www.ebi. ac. uk/
Tools/clustalw2/index . html M49 Bs-916 DNA
ClustW Bs168 comA srfA
1.7 comA comA srfA
Bs-916 DNA sifA
comA 57_TTA Bs168 100 % M49 Bs-916
GAATTCGGGGCTTTCTGG-3' 5'-TATGGATCCT- Bs-916  comA Bs168
100 % M49

TAAAGTACACCGTCT-3’

pDG1728 Hindlll  BamH [
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2 106 125 141 M49 DNA amyk comA
M49C3
2.5 M49 comA

Rhizoctonia solant

comA ORF Bs-916 3
Bs-016 WEEILYVIDDHPAVMEGTETILETDSNLSVDCLSPEPSEQFIKQHDFSSYDLIIMDLNLGG 60
H49 MREILVIDDHPAVMEGTETILETDSNLSVDCLSPEPSEQFIKQHDFSSYDLILMDLNLGG 60
Bs—916 EVNGMELSEQILQENPHCKI IVYTGYEVEDYFEEAIRAGLHGATSATESEEEITQYIYHV 120
N49 EVNGMELSKQILQENPHCKI IVYTGYEVEDYFEEAIRAGLHGATSMTESEEKITQYIYHV 120
‘0 e o B 0 8 M e D D i B o
Bs-016 LNGE JLVDFATFROLMTQRE JEPAPSSQEEQDVLTPRECLILQEVEEGFTNQEIADALHL 180
Mi9 LNGE JLVDFATFROQLMT QRE A PAPSSQEEQDVLTPRECLILQEVEEGFTNQEIADALHL 180
e .
Bs—916 SERSIEYSLTSIFNELNVGSRTEAVLIAKSDGVL 214
N49 SERSIEYSLTSIFNELNVGSRTEAVLIAKSDGVL 214

I o 0 B R

2 Bs916 M49 ComA

Fig.2 Amino acid sequence analysis of ComA protein in Bs-916 and mutant M49 strains. Amino
acid residues that are identical % conserved similar . and different boldface italic

between the wild-type strain and M49 are all indicated.
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Sporulation competence development and biopesticide activity of a Bacillus subtilis
mutant

Xiaoyu Wang Chuping Luo Yongfeng Liu Youzhou Liu Yafeng Nie Zhiyi Chen”

Institute of Plant Protection Jiangsu Academy of Agricultural Sciences Nanjing 210014  China

Abstract Bacillus subtilis Bs-916 has obvious effects against Rhizoctonia solani . We demonstrated that the mutant strain  M49
obtained by means of low energy ion implantation in strain Bs-916 which produces significantly lower levels of surfactin had no
obvious effects against R. solani. Objective In order to identify the influencing factors of surfactin-decrease mutant strain
M49 its phenotype and related gene expression levels were studied. Methods Strains to be tested for sporulation were grown
for 24 h in sporulation medium. Plasmid pDG1728 1 pg/mlL  was used for DNA transformation to test competence development
of M49 and Bs-916 strains. RT-PCR  Semi-quantitative reverse transcriptase-polymerase chain-reaction was used to determine
the expression levels of selected genes involved in competence and sporulation in both the wildtype Bs-916 and mutant M49
strains such as comS rapA rapC gene. Results Our data showed that mutant strain M49 confers a leaky competence
phenotype typified by a ten-fold reduction. This indicated a fact that DNA fragments are more easily transformed to wildtype
strain than M49 mutant. The M49 strain also appeared to exhibit a sporulation-deficient phenotype compared with the wild-type
Bs-916 its spore’s number declined by about 75% . RT-PCR results showed that both the comS and rapC genes were expressed
in the Bs-916 strain but not in the M49 strain. Conclusions Both the srfA promoter and the ComP-ComA signal transduction
system are an important part of the factor that results in the production of surfactin. Blast comparison of the sequences from Bs-
916 and M49 indicate that there is no difference in the srfA operon promoter PsrfA but there are differences in the coding
sequence of the comA gene. These differences result in three missense mutations within the M49 ComA protein. RT-PCR
analyses results showed that the expression levels of selected genes involved in competence and sporulation in both the wild type
Bs-916 and mutant M49 strains is significantly different. When we integrated comA orf into the chromosome of M49 at amyE
locus  M49 restored antifungal activity. These data suggested that the mutation of three key amino acids in ComA greatly affected
the biological activity of Bacillus subtilis .
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