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Fig.2  Plasmid pPBMB686 and its agarose electrophoresis map

After PCR amplify, the DNA fragment was inserted Left Plasmid pBMB686 3A-aii aiiA gene with promoter of cry3Aa
into shuttle vector pHT304. oriBt  origin of replication in B. thuringiensis erm Erm®-encoding
1 pro3A-aiid gene amp Amp'-encoding gene ori. Ec origin of replication in

E. coli

Fig.1 The construction of fusion gene pro3A-aiiA
pro3A  the promoter of cry3Aa gene primer 2 contains the first 20bps of
5" sequence of aiid gene primer 3 contains the last 20bps of 3’ sequence
of pro3A gene.

Right Agarose electrophoresis map of pBMB686 1.ADNA/Hind |l
Marker 2.pBMB686/BamHI-Sphl 3.pHT304/ BamHI-Sphl 4. pro3A-
aii PCR fragment
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Fig.3  The expression of the fusion gene pro3A-aiiA in B. thuringiensis BMB686

A 1. B. thuringiensis BMB686 24h culture 2. B. thuringiensis BMB171 24h culture 3. B. thuringiensis BMB686 60h culture 4. B. thuringiensis
BMB171 60h culture 5. B. thuringiensis BMB686 72h culture 6. B. thuringiensis BUB171 72h culture M protein molecular weight marker. From 1-
6 each samples were made from SmL bacteria cultures respectively and loaded by using the same volume.

B Densitometry of the 28kD protein in panel A. The values on the ordinate are relative concentrations. The abscissa 1 2 3 indicate the 24h cultures 60h
cultures and 72h cultures of strains BMB686 and BMBI171  respectively.
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5 BMB686
3 . SCG1
4 BMBI71 BMB686  Aii Fig.5 Detection of suppression of B. thuringiensis BMB686 to

Fig.4  Detection of Aii activity in B. thuringiensis strains the soft rot disease caused by E. corotovora SCG1

BMB171 and BMB686 Both left and right plates top is potato inoculated with B. thuringiensis
BMB686 and E. corotovora SCG1  bottom left is potato inoculated with
B. thuringiensis BMB171 and E. corotovora SCG1  bottom right is po-

tato inoculated with E. corotovora SCG1 and sterile ddH, O.

A. E.coli DH5a plJZ365 + sterile ddH,O B. E. coli DH5a plJZ365
+ B. thuringiensis BMB686 C. E. coli DH5a plZ365 + B. thuring-

iensis BMB171 D. B. thuringiensis BMB171 + sterile ddH, 0
Left plate Before inoculation the E. corotovora SCGI culture were

BMB686 not diluted by sterilized ddH, O Right plate Before inoculation the
SCG1 BMB686 E. corotovora SCG1 culture were four-times diluted by sterilized
BMBI171 ddH, 0.
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Expression of Gene aiiA Carrying the Promoter of Gene cry3Aa in Bacillus thuringiensis

ZHU Chen-Guang SUN Ming” YU Zi-Niu
College of Life Science and Technology ~ Key Laboratory of Agricultural Microbiology of Ministry of
Education and Agriculture  Huazhong Agricultural University  Wuhan 430070  China

Abstract  N-acyl-homoserine lactones AHLs  are widely conserved signal molecules present in quorum-sensing systems of
many Gram-negative bacteria. AHLs molecules mediate the expression of virulence genes of a range of bacterial pathogens. Re-
cently it has been reported that AiiA protein which widely exists in Bacillus species can inactivate the AHLs by hydrolyzing
the lactone bond of AHLs thus attenuate the diseases caused by the expression of virulence genes of bacterial pathogens. Bacil-
lus thuringiensis  a type of Gram-positive bacteria has been used extensively as a microbial insecticide in the last few decades.
However most of important insecticidal B. thuringiensis strains have not been exploited for bacterial disease control because
they usually do not produce antibiotics that are effective against bacteria and fungi. The discovery of AiiA protein in B. thuring-
iensis shows the application potential of B. thuringiensis on biocontrol against bacterial diseases. In this study in order to con-
struct the B . thuringiensis recombinant strain that has high expression of AiiA protein the promoter of insecticidal crystal protein
coding gene cry3Aa of B. thuringiensis was selected. The promoter of gene cry3Aa is a non-sporulation promoter it promotes
the transcription earlier and longer than the promoters of other cry genes. The promoter of AiiA protein coding gene aiid was re-
placed with the promoter of gene cry3Aa by overlapping PCR  resulting fusion gene pro3A-aiiA. The gene pro3A-aiiA was in-
serted into shuttle vector pHT304 at site BamH I /Sph I  resulting recombinant plasmid pBMB686. The plasmid pBMB686 was
introduced into B. thuringiensis acrystalliferous strain BMB171 the resulting strain BMB686 had a higher and more stable expres-
sion level of protein AiiA comparing with the parental strain BMB171. Furthermore the strain BMB686 exhibited stronger ability of
AHLs inactivation and much more effective restraint to the potato’ s soft rot disease caused by Erwinia carotovora than those of the
parental strain BMB171. From these results it was concluded that the B. thuringiensis strain harvesting the fusion gene pro3A-

aiiA may be utilized in the future to control bacterial diseases which are mediated by the AHL quorum-sensing signals.
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