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ABSTRACT

Bacillus sphaericus produces toxic crystal proteins which are composed of BinB
(51 kDa) and BinA (42 kDa). Both proteins function together to kill mosquito larvae;
so called, binary toxin. Recently, the increasing application of B. sphaericus in the
field has led to cases of resistance. In order to restrict these resistant developments,
we need to understand the nature and mode of action of B. sphaericus toxins. It has
been proposed that BinB is responsible for the regional binding to the specific receptor
while BinA is crucial for the toxicity. The active core of BinB contains three Cysteine
residues at positions 67, 161, and 241. In order to investigate the role of Cysteine on
the function of the binary toxin, Alanine and Serine substitutions were performed.
The results showed that Cys67 and Cys161 of BinB were crucial residues for the
toxicity, and substitutions of these residues did not affect the expression level.
SDS-PAGE analysis of the wild type and mutant proteins with and without a reducing
agent showed similar profiles for the solubilized proteins whereas the same analysis
showed different results for the inclusion forms. Those results suggested that
an intra-molecular disulfide bond may be formed during inclusion formation.
Intrinsic fluorescent spectrum analysis indicated that four mutants (C67S, C161A,
C241A, and C241S) should have a conformation similar to that of the wild-type
protein, while C67A and C161S affect the environment around Tryptophan residues
leading to the lower emission intensity compared to the wild-type. The study of
interaction between BinA and BinB by dot blot analysis showed that the significant
reduction in toxicity of Cys67 and Cys161 BinB mutants might be due to the reduction
in the interaction to BinA. This result suggests that Cys67 and Cys161 are the crucial
residues for inter-molecular interaction between BinA and BinB.
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