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ABSTRACT 
The enlomocidal baclerium, Bacillus thuringiensis is presently the subjcct of intense 
investigation; commercial preparations which utilize the highly-specific entomocidal 
properties of the organismare currently sold worldwide. Despite the advantage of its 
specificity, acccplance of this biocontrol agent has been somewhat disappointing because 
ils effectiveness in the field has not been as promising as results from lests in laboratory 
experiment. Nonetheless, and because of the selective toxic activity associated with many 
isolates of B. thuringiensis, investigators using the tools of biotechnology foresee a 
positive potential for developing improved insect biocontrol agents based on B. 
thuringien- sis. It is now well known that subspecies of B. thuringiensis harbor a wide 
array of large transmissible plasmids carrying theinsecticidal parasporal crystal genes 
which are amenable for geneticengineering of this biocide agent. 

The uniqueness of B. thuringiensis resides in its ability to produce protein-crystalline inclusions 
during sporulation (Fig. 1) which are toxic to larvae of many lepidopteran, some dipteran, and a 
number of coleopteran insects (Dulmage el al., 1981; Goldberg and Margalit, 1977; Krieg et al., 
1983). Ingestion of preparations containing the crystalline inclusions by sensitive insect larvae 
results in release of the protein toxin from the inclusion into the gut; the gut epithelium of the 
susceptible insect larvae quickly disintegrates due to the toxin's action, and death of the larvae 
follows (Faust and Bulla, 1982; Heimpel and Angus, 1959; Hofle and Whiteley, 1989). Mounting 
evidence indicates that the action of the inseciicidal crystal protein is at the cell membrane level 
(Faust, 1968; Knowles et al., 1984; Knowles and Ellar, 1986; Mulhukumar and Nickerson, 1987). 
Most investigations on the molecular biology and genetics o f  B .  thuringiensis have centered 
around isolates possessing insecticidal activity for lepidopteran larvae wilh a number of recent 
studies aimed at isolates toxic to mosquitoes and blackflies (diptera) and to a few coleopteran pests. 

Presently, more than 20 subspecies of B. thuringiensis have been described based on flagellar 
antigens (de Barjac and Bonnefoi, 1962; Dean, 1984). Other methods have also been used to 
separate strains of B. thuringiensis that include parasporal crystal shape, size and antigens, 
biochemical and other phenotypic properties and plasmid profiles (Andrews et al., 1987; Dean, 
1984; De Lucca, 1984; Heimpel, 1967; lizuka et al., 1981b; lizuka et al., 1983; Krieg and 
Langenbruch, 1981; Krieg et al., 1983; Norris, 1964; Smith, 1987). 

B. THURINGIENSIS HARBORS A WIDE ARRAY OF PLASMIDS 
Plasmid profile studies of many isolates representing most of the subspecies of B. thuringiensis have 
revealed that they harbor plasmids (1 to more than 16) with a wide range in size [1 to more than 150 
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