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Abstract
Project Code: RMU5080062
Project Title: Structure and Function of the Binary Toxin, a Mosquito-larvicidal agent of
Bacillus sphaericus
Investigator: Assistant Professor Panadda Boonserm
Institute of Molecular Biosciences, Mahidol University
E-mail Address: mbpbs@mahidol.ac.th

Project Period: 3 years

The binary toxin, produced from Bacillus sphaericus, consists of two components, BinA (42
kDa) and BinB (51 kDa), and both are required at equimolar amounts to exert maximal biological
activity. It has been known that BinB serves as the specificity determinant subunit by binding to the
specific receptor on the epithelium gut cell membrane whereas BinA is required for the toxic action. To
identify the functional regions of BinA involved in the interaction with its BinB partner, four truncated
fragments, from both N- and C-terminal parts, of BinA were succesfully constructed and expressed in E.
coli cells. No toxicity against Culex quinquefasciatus larvae was observed when these fragments were fed
either alone or as a mixture with BinB. The in vitro binding assay showed strong binding of both C-
terminal fragments to BinB protein suggesting that the C-terminal domain plays an important role for the
BinA-BinB interaction. Furthermore, an analogous study with BinB protein has been done in search of
the regions required for the interaction with BinA and receptor. Immunohistochemistry analyses
demonstrate that all truncated BinB constructs are able to bind to the epithelium gut cell membrane, and
in vitro protein-protein interaction assays revealed that these constructs can bind to BinA. These results
show that fragments corresponding to both halves of BinB are able to bind the receptor and to interact
with BinA, but both halves are required by the toxin to exhibit full larvicidal activity. Site-directed
mutagenesis at selected charged amino acids of BinA was performed and results demonstrated that R97,
E98, R101 and E114 neither play a direct role to maintain BinA structure nor involve with BinA-BinB
interaction. Since these residues are required for full activity, they may play an important role during
toxin internalization and/or toxic action of BinA inside the target cells. Also site-diredted mutagnesis of
BinB was performed to pin point the critical amino acids for the larvicidal activity and receptor
recognition. Results showed that the aromaticity of F149 and Y150 is a key determinant of larvicidal

activity, possibly playing a key role in the membrane interaction and receptor binding.





