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ABSTRACT
To make efficient application of the endotoxin proteins for biocontrol of mosquito vectors
of diseases in Thailand we attempted to identify mosquito-larvicidal endotoxin genes of
B.t.i. by molecular cloning of the DNA fragments in E. coli. Two genes encoding ~130 kd
proteins, each highly toxic to Aedes aegypti larvae were oblained. The complete
nucleotide sequence of one gene revealed a regulatory sequence and the structural gene
encoding 1136 amino acids. By deletion analysis of the gene, the toxic moiety of the 130
kd was located within a peptide of approximately 70 kd. Introduction of the 130 kd gene
into a local isolate of photobacteria and Agmenellum quadruplicalum PR-6 to construct
an organism that reproduces and persists in the environment where mosquito larvae
breed, or that grows well in a tropical condition is being carried out.
INTRODUCTION
Bacillus thuringiensis var. israelensis (B.t.i.) produces parasporal crystal proteins,
delta-endotoxin, which are specifically toxic to mosquito and blackfly larvae (Goldberg and
Margalit, 1977). The toxin consists of several protein components with those of 130 kDa, 65 kDa
and 25-28 kDa predominating (Chesterkhina et al., 1985), each of which had been shown to exhibit
mosquito-lar- vicidal activity (Ward et al.,1984; Hurley et al., 1985; Wu and Chang, 1985).
Identification of genes encoding the delta-endotoxin should permit genetic engineering of the
genes for biocontrol of mosquitoes. Genes encoding 28 kDa toxin (Ward et al,, 1984; Waalwijk et
al., 1985), 72 kDa (Thome et al., 1986) and 130 kDa (Bourgouin et al., 1986; Angsuthanasombat et
al., 1987) have been identified by molecular cloning in E. coli. In this communication we report
attempts on genetic-en- gineering of 130 kDa delta-endotoxin gene for biocontrol of mosquitoes.
Molecular cloning of B.t.i. kDa delta-endotoxln gene ln E. coli
B.t.i. 110 kb plasmid was fragmented with XbaI and ligated to pUC12 vector. Screening of
800 recombinants with endotoxin-mRNA-enriched RNA yielded 32 E. coli clones, 17 of which
gave positive immunoreactivity with antiserum to the whole B.t.i. toxin. E. coli clones which killed
A. aegypti larvae had restriction endonuclease maps as shown in Figure 1. Two (pMU14 and
pMU388) contained identical 3.8 kb B.t.i. DNA inserts in opposite orientation. The products from
clones pMU14, pMU90 and pMU388 were analysed by Western blot (Burnette, 1981) as shown in
Figure 2, where a major protein was 130 kDa. By phase-contrast microscopy, E. coli containing
pMU388 showed a small bright particle which could be extracted to yield 130 kDa protein in
SDS-PAGE. The solubilized protein was toxic to A. aegypti larvae wilh LC50 of 200 ng/ml.
Another clone (pMU500-l) produced endotoxin slightly smaller than 130 kDa which also killed A.
aegypti larvae.

