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ABSTRACT

Since the 65-kDa toxin inclusions of both wild-type CryllAa and its mutants are poorly
solubilized in a carbonate buffer, further characterization of structure-function relationships
can not be performed. Unlike the 65-kDa CryllAa toxin, the related 130-kDa Cry4Ba
protoxin containing the 65-kDa C-terminal extension has been extensively investigated and
displays high solubility in a carbonate buffer. The C-terminal extension is probably a key for
systematically forming of protein inclusions and preventing aggregation. In this study, the
recombinant plasmid encoding the 130-kDa Cry11Aa hybrid toxin was constructed by fusing
the part of the gene encoding for the C-terminal extension of the cry4Ba gene to the cryllAa
gene. A suitable location to fuse the two gene fragments together was considered based upon
multiple sequence alignment of the Cryl1Aa and the Cry4Ba. The 130-kDa hybrid toxin was
expressed mainly as a cytoplasmic sedimentable inclusion in the E.coli strain JM109 upon
induction with IPTG. The expression level of the 130-kDa hybrid Cryl1Aa toxin was as low
as the 65-kDa wild-type Cry11Aa toxin. Western blot analysis revealed the immunoreactive
band corresponding to the size of 130-kDa. However, there were some immunologically
detected bands of lower molecular weights which were likely to be proteolytic degradation
products. When protein inclusions of the hybrid Cryl1Aa toxin were tested for solubility in
carbonate buffer pH 9.0, it was found that the solubility of the hybrid toxin was relatively low,
similar to that of the wild-type CryllAa toxin. Bioassays against Aedes aegypti mosquito-
larvae revealed larvicidal activity of the hybrid toxin at a high level close to the wild-type
CryllAa toxin. This suggested that the C-terminal extension of the Cry4Ba toxin did not
disturb the toxicity of the hybrid toxin. However, the C-terminal extension of the Cry4Ba
toxin could not improve the solubility of the Cry11Aa toxin expressed in E. coli. This might
indicate that the C-terminal extension is not nesessary for crystalline formation of
Cry11Aa toxin.
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