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Abstract :

Bacillus thuringiensis subsp. israelensis (Bti) has been widely used as biological control
agents for many insect species including several human disease vectors, for example, Aedes,
Anopheles and Culex species. The bacterium produces at least two major insecticidal crystal (Cry)
proteins which are Cry4Aa and Cry4Ba toxins. The binding of Cry toxins to their specific receptors in
the midgut of susceptible insect larvae is one of the critical steps in Cry toxin activity. Based on the
sequence identity to Aa-mALP Cry4Ba toxin receptor, three homolog sequences of the putative
membrane-bound alkaline phosphatase (ALP) from Culex quinquefasciatus larval midgut
(Cqg-mALP/1263/1264/1265) were amplified by RT-PCR and used to transiently expressed in an
insect cell line, Spodoptera frugiperda (Sf) cells. The interaction between Cg-mALPs and Cry
toxins was investigated by cytotoxicity and immunolocalization assays. The result showed that the 61
kDa of Cq-mALP/1264-expressed cells were sensitively susceptible to the Cry4Aa toxin. Moreover,
Cry4Aa was able to bind specifically to membrane surface of Cqg-mALP/1264-expressed cells by
immunofluorescence staining method. In conclusion, Cqg-mALP/1264 may serve as a receptor for
Cry4Aa toxin by mediating toxicity in Sf9 cells. By contrast, the other two Cq-mALPs, 57-kDa Cg-
mALP/1263 and 63-kDa Cg-mALP/1265, are necessary for Cry toxin binding and might be

possessed the function as a potential alternative receptor for Cry4Ba toxin.
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