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ABSTRACT

The Cry4Ba toxin produced by Bacillus thuringiensis subsp. israelensis
shows high toxicity to Aedes mosquito larvae. The larval midgut brush-border
membrane is thought to be the primary target site for Cry toxins, and toxin binding
to a midgut receptor is a key step for insect specificity. In the midgut, the
peritrophic membrane (PM), which lies between the gut epithelium and the gut
lumen, serves as a protective barrier against pathogens. In this study, Cry4Ba was
determined to bind to both Aedes aegypti larval PM and midgut epithelium. The
60-, 40- and 30-kDa proteins of brush border membrane vesicles (BBMV) and the
21-, 24- and 25-kDa proteins of PM were identified as putative Cry4Ba-binding
proteins by Far Western analysis. The Cry4Ba-BBMV protein interaction resulted
in C-terminal processing of the 47-kDa fragment of the activated Cry4Ba toxin.
Increased permeability of liposomes treated with Cry4Ba was observed when the
liposomes were reconstituted with BBMV. In vivo observations on the PM and the
caecal membrane in mosquito larvae fed with FITC-dextran (MW. 2000 kDa)
indicated that the PM and caecal membrane became permeable to the FITC-dextran
in the larvae treated with Cry4Ba. Altogether, these findings suggest that the
Cry4Ba toxin acts on both the PM and the midgut epithelium in mosquito larvae.
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