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ABSTRACT

Functional elements of the conserved helix 7 in the pore-forming domain of the
Bacillus thuringiensis Cry d-endotoxins have not yet been clearly identified. In this study,
alanine substitutions were initially performed for four highly conserved aromatic residues,
Trp*®, Phe®*®, Tyr’ and Phe’™, in helix 7 of the Cry4Ba mosquito-larvicidal protein.
Bioassays against Stegomyia aegypti mosquito-larvae revealed that only W243A, Y249A and
F264A mutant toxins displayed a dramatic decrease in toxicity. Further mutagenic analysis
showed that replacements with an aromatic residue particularly at Tyr** and Phe® still
retained the high-level toxin activity. In addition, a nearly complete loss in larvicidal activity
was found for Y249L/F264L or F264A/Y249A double mutants, confirming the involvement
in toxicity of both aromatic residues, which face towards the same direction. By using ATR-
FTIR, a 27-residue peptide corresponding to Cry4Ba-a7 in DMPC multibilayers was found to
exhibit a mixture of a-helical and -sheet structures. However, the a7 peptide incorporated in
DMPG and DDPC could adopt predominantly a-helix and B-sheet, respectively. In addition,
changes in the peptide-lipid ratio revealed variations in the peptide conformational ratio of -
helix to [-structure. Hydrogen/deuterium exchange suggested that the B-form was
approximately 90% insertion into the DMPC lipid membranes, with an average tilt angle of
47°, whilst the a-helical form was placed on the membrane surface with ~40% insertion and
both critical aromatic residues pointing towards the membrane. These results are consistent
with that of a 10-ns MD simulations of both conformations in the DMPC bilayers. Altogether,
the data suggest a potential role of two critical aromatic residues, Tyr** amd Phe**, in the

Cry4Ba toxin activity.
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