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ABSTRACT

“We have conducted specific mutations on the conserved hydrophobic residues,
Leu-175 and Ile-189 in a5 of the Bacillus thuringiensis Cry4B toxin. A 65-kDa active
fragment with the removal of an internal cleavage at Arg-203 was used as a template
for this study. The generated mutants, L175V and 1189L, were found to maintain the
native-like properties including expression level, inclusion solubility, trypsin digestion
and larvicidal activity. Spectroscopic analysis by circular dichroism and emission
fluorescence demonstrated native-like structure of the mutants in comparison with the
template. Unfolding experiments by guanidine hydrochloride denaturation showed a
decrease in conformational stability for 1175V, but was unchanged for I189L. The
destabilization effect of 1175V was 10.48 kcal/mol relative to its template. Unfolding
kinetic experiments were also performed for the mutants and template. The data
revealed a minimal effect on the activation energy for unfolding of the toxins. These
results suggested that the perturbation of hydrophobic residue at position 175 can
significantly affect the thermodynamic stabilization of the Cry4B toxin.
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