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In this study, the recombinant plasmid harboring the Bacillus thuringiensis
cry11A gene under control of the fac promoter together with the 5’ upstream (UT) of
the cry4B gene was constructed for highly expressing the toxin in Escherichia coli.
Western blot analysis revealed that the expressed proteins from the recombinant cryl1A
clone containing the cry4B-57 -UT showed a higher level of expression than that of the
clone without the 57 -UT, although more protein degradation was found. Based on the
currently proposed toxicity mechanism for the Cry toxins, their pore-forming activity
is involved with an insertion of the od-a5 helical hairpin into the target midgut
epithelial cell membrane. In this study, a number of polar or charged residues in helix
4 within domain 1 of the 65-kDa dipteran-active Cryl1A toxin, Lys-123, Tyr-125,
Asn-128, Ser-130, Gin-135, Arg-136, Gin-139 and Glu-141, were initially substituted
with alanine by using a PCR-based directed mutagenesis. All mutant toxins were
expressed as a cytoplasmic inclusion in E. coli strain JM109 upon induction with
IPTG. Similar to that of the wild type protoxin inclusion, the solubility levels of each
mutant inclusion in carbonate buffer, pH 9.0, is relatively low. When E. coli cells
expressing each of the mutant proteins were tested for toxicity against dedes aegypti
mosquito-larvae, completely abolished toxicity was observed for the alanine
substitution of arginine at position 136 while mutations to alanine at the other
positions still retained a high level of larvicidal activity. Interestingly, further
investigation of this critical arginine residue showed that conversions of the arginine-
136 to aspartate, glutamine or even to the most conserved residue-lysine also
abolished the larvicidal activity. The results of this study reveal an important
determinant in toxin function for the positively charged side chain of arginine-136 in
helix 4 of the Cryl1A toxin.
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