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ABSTRACT

The aim of this study was to study the structure-function relationship of a

ring amino acid cluster in the core of domain II of the Bacillus thuringiensis Cry4Ba
toxin. PCR-based mutagenesis was performed to investigate the role of Phe’*® in B2
and His’”’ in B5 of the Cry4Ba toxin. Replacement of Phe’”

hydrophobic (alanine and leucine) or aromatic (tyrosine and tryptophan) side chains

with aliphatic

and His’" with alanine were initially performed. All mutants were able to over-
express the 130-kDa protoxin as an inclusion body in Escherichia coli upon IPTG at
a level comparable to the wild type. Similar to the wild type, E. coli cells expressing
mutant protoxins were toxic to Aedes aegypti mosquito larvae. Further replacements
were performed with polar uncharged (glutamine), positively or negatively charged
(arginine or glutamine) side chains for Phe**, and leucine for His®"". Only E. coli
cells expressing charge replacement mutants almost abolished larvicidal activity.
The data suggest that hydrophobicity at Phe’*® was essential for the larvicidal
activity of Cry4Ba, possibly participating in hydrophobic interaction with
surrounding residues inside the core of domain II of Cry4Ba structure, stabilizing [32-
B3 and B4-B5 hairpins that are critical for Cry4Ba toxicity. The hydrophobicity of

His”" plays a smaller role in the Cry4Ba toxicity than Phe.
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