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ABSTRACT

Cry4Aa and Cry4Ba, two closely related mosquito-active toxins produced
by Bacillus thuringiensis subsp. israelensis during sporulation, are highly specific to
different target mosquito-larvae, according to high dissimilarity between their
receptor-binding domain (11). Single-alanine substitutions of five amino-acid residues
within the B10-B11 loop of Cry4Aa-domain 11 revealed that only Lys>** is required for
Cry4Aa toxicity against Culex larvae. Opposite to that of Cry4Aa, the p10-p11 loop of
Cry4Ba which is less toxic to Culex larvae contains a negative residue—Asp*“. Target

44 revealed

specificity analysis via charge reversal mutagenesis of the Cry4Ba-Asp
that D454K and D454R substitutions can introduce Culex toxicity to the Cry4Ba toxin,
although D454A mutation showed no effect on toxicity against Culex larvae.
Consistent with data from bioassays, in situ binding analysis via immunohistochemical
assay displayed that both D454K and D454R mutants, but not the D454A mutant,
showed a significant increase in binding to Culex-larval gut membrane. These data
suggest that charge within the B10-p11 loop is a determinant for different Culex
toxicity between Cry4Ba and Cry4Aa toxins, thus suggesting that both toxins bind to

Culex receptor through ionic interactions.
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