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ABSTRACT
The information gained from studies on the molecular biology and genetics of Bacillus
thuringiensis over the past 10-15 years has led to attempts, and undoubtedly will lead to
future attempts, at providing more effective insect control agents based on B.
thuringiensis. The use of either natural gene transfer among the strains to yield broader
spectrum isolates (Battisti etal., 1985; Gonzalez et al., 1982; Klier et al., 1983) or through
genetic engineering of the insecticidal protein gene itself are available techniques to
achieve such a goal (Andrews et al., 1987). Reports of transferring truncated or
full-length sequences of the toxin gene into crops such as tobacco, tomatoes, cabbage,
cotton (Adang et al., 1987; Barton et al., 1987; Fischkoff et al., 1987) and into other
bacteria associated with crop plants (e.g., Pseudomonas fluorescens and Clavibacter xyli)
to give unique delivery systems that reportedly will be available longer for insect
ingestion have begun to appear.
A number of recent reports (Anonymous, 1987; Graf, 1985; Obukowicz et al., 1986a,b, 1987;
Watrud et al., 1985; Hofte and Whiteley, 1989) of genetic engineering of the B. thuringiensis toxin
gene have been indicative of future strategies in directing the modification of the activity of the
insecticidal crystal proteins. Such modifications should result in the production of new forms of
toxin protein, a broadened insect host range, creation of biocides possessing activities against two
or more different target insects, increased persistence, ability to recycle, increased plant tolerance
and resistance to insect pests, elimination of processing, manufacturing, transportation, and farmer
application of toxin in some instances, and perhaps increased toxin yield. Present and future
strategies include the use of transforming/transducing/mating systems, recombinant DNA
manipulation/mutagenesis, molecular cloning of toxin genes (e.g., transfer of two or more genes
for distinct insecticide activity in the same host cell or transfer of the insecticidal toxin gene into
other prokaryotes). Transfer of the toxin gene into insect viral genomes, and/or transfer of the toxin
gene into the insect's food source (e.g., algae, tobacco, potato, soybean, com, cabbage, cotton,
tomato, etc.) are additional strategies. The improvement of bio-insecticides to control insect pests
should further decrease the dependence on chemical insecticides.
Application of intra- and interspecies transconjugation should be useful in attempts at
broadening the host-range specificity by introducing several crystal gene containing plasmids of
different origins into the same recipient strain, This achievement could lead to the development of
a multipurpose biocide possessing activities against lepidopteran, dipteran, and/or coleopteran
insects. Strains of B. thuringiensis having broader spectra have already been obtained using a
transconjugation system (Battisti et al., 1985; Gonzalez et al., 1982; Klier et al., 1983). Klier et al.
(1983) transferred the toxin gene of B. thuringiensis subsp. thuringiensis (Berliner 1715) that had
been cloned in B. subtilis to an acrystalliferous B. thuringiensis mutant of subspecies kurstaki and
also to B. thuringiensis

