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ABSTRACT

Loop residues in domain II of Bacillus thuringiensis Cry o-endotoxins have
been demonstrated to be involved in insecticidal specificity. In this study, selected
residues in 100pS B6-B7 (SSPS390), BS-B9 (S410’ N411, T413, T415’ E417 and G418) and BIO-B
11 (DYNSys7) in domain II of the Cry4Ba mosquito-larvicidal protein were changed
individually to alanine via PCR-based site-directed mutagenesis. All mutant toxins
were highly expressed in Escherichia coli as 130-kDa protoxins at levels comparable
to the wild type. Only E. coli cells expressing the P389A, S410A, E417A, Y455A or
N456A mutants reduced larvicidal activity against Aedes aegypti mosquito larvae. The
toxic involvement of S419, E417, Yass and Nys¢ was confirmed by a more adverse effect
on toxicity observed for the two double mutants (S410A/E417A and Y455A/N456A).
Furthermore, alanine substitutions of residues that stabilise the B2-B3 and B4-B5
hairpins via Swiss-Pdb (T319 and R3p3 in B2 and Y4s in B8) revealed that only the
Y408A mutant showed a drastic reduction in larvicidal activity. Further replacement
of Y403 with phenylalanine still retained larvicidal activity as the wild-type level, while
replacements with valine, tryptophan, aspartate, glutamate and cysteine drastically
decreased larvicidal activity. Structural analysis suggested that the aromatic side chain
of Y4z interacts with that of Fiz6 in B2 implying its functional significance. Using
immunocytochemical staining with a specific monoclonal antibody, the larvicidal
inactive Y408D mutant reduced binding activity on apical microvilli of A. aegypti
posterior midgut cells compared with the wild-type toxin, suggesting that Yaog is
involved in receptor binding. Based on all the results, it is proposed that P3g9 in the f6-
B7 loop, Sa10 and E47 in the B8-B9 loop, and Y4ss and Nase in the B10-B11 loop are
involved in Cry4Ba toxicity. In addition, Y405 in B8 that possibly stabilises functional
conformation of B2-B3 and P4-B5 hairpins is conceivably important for receptor
binding of the Cry4Ba toxin.
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