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Biochemical analysis and cloning experiments by different groups indicate that 5. thuringiensis
var israelensis (Bti) crystals contain at least four main proteins of 28 kd, 68 kd, 125 kd, and 135 kd.
Results on the biocidal activity of each of these polypeptides are sometimes contradictory. Synergistic activity between several combinations of different proteins has been proposed. The genes
coding for theBti crystal proteins are located on a resident plasmid of 72 Md. From this plasmid we
isolated the genes encoding the 28 kd protein, the 125 and the 135 kd proteins in Escherichia coli
(Bourgoeuin et al., 1986, 1988; Delecluse et al,, 1988). Bioassays performed on mosquito larvae
with the recombinant clones showed that:

— the 28 kd polypeptide is cytolytic.
— the 125 kd polypeptide is active against larvae of Aedes aegypti, Anopheles stephensi and

Culex pipiens.

— the 135 kd polypeptide is active on larvae of Ae. aegypti, An. stephensi but not on larvae of
C. pipiens.
To isolate the Bti crystal protein genes, DNA libraries of the 72 Md plasmid were established in
Escherichia coli. Recombinant clones were screened by immunoassay with a serum directed
against the solubilized crystals.
RESULTS

Characterization of the 28 kd protein gene
From an EcoRI library, recombinant plasmid pCB4 was isolated (Fig. 1). The E. coli
recombinant clone synthesizes a 28 kd polypeptide at low level which is not active on either
Aedes aegypti or Culex pipiens larvae. To enhance the expression level of the 28 kd protein
gene, it was further cloned into the shuttle vector pHV33 and introduced into B. subtilis. In
this host bacterium, cytolytic activity was detected but no larvicidal activity.
Characterization of the 135 kd protein gene
Plasmid pRX8 which contains the gene encoding 135 kd polypeptide was isolated from an
EcoRl library (Fig. 1). The putative coding sequence was localized by subcloning
experiments. Interestingly, the DNA fragment cloned in pRX8 contains sequences previously
described by Thome et. al (1986) as ORF1-ORF2 adjacent to the 135 kd protein gene (see Fig.
1). These authors found that ORF1-ORF2 products were toxic to Ae. aegypti larvae.
Western blot analysis of cells containing either the 135 kd protein gene or both the 135 kd
protein gene and ORF1-ORF2 showed that the major product expressed is a 135 kd protein.
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