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ABSTRACT
The recent progress in the transformation techniques of prokaryotic and eukaryotic hosts
has created new opportunities for the use of Bacillus thuringiensis (B.t.) insecticidal
crystal proteins. Herei n, we will discuss two approaches which could provide potential
applications, especially useful for developing countries.
INTRODUCTION
From all different insecticidal B.t. strains, four major pathotypes have been described: strains toxic
to Lepidoptera, Lepidoptera/Diptera, Diptera and Coleoptera. The four pathotypes have each a
typical crystal protein pattern, as can be demonstrated by SDS-PAGE electrophoresis.
Lepidopteran insecticidal proteins are always in the range of 130 kd and a protein of 140 kd. One of
the genes [crylA(b)], coding for the 130 kd protein has been cloned and expressed in E. coli (Hofte
et al., 1986). Several strains from the Lepidopteran pathotypes also contain crystal proteins toxic to
both Lepidoptera and Diptera (Yamamoto and McLaughlin, 1981). Two genes encoding these 65
KD proteins, formerly designated as P2 proteins, have been described by Widner and Whiteley
(1989). In crystals of B.t. israelensis belonging to the Diptera palhotype, there are at least four
different proteins, ranging from 130 kd to 25 kd (Ibarra and Federici, 1986). The CrylVB protein
has been expressed in E. coli (Chungjatupomcai et al., 1988). The crystals of the Coleoptera
pathotype, exemplified by B.t. tenebrionis, contain one major protein of 66 kd (Krieg et al., 1983).
Cloning of the toxin gene in E. coli results in the expression of a 72 kd and a 66 kd protein (Hofte et
al., 1987). Apparently, the 72 kd protein is a precursor which is processed by B.t. before the
assembly of the crystal.
Even within the group of Lepidoptera toxins, different types can be identified on the basis of
the molecular weight of the protoxins and the toxins, and by their immunological reaction with a
panel of monoclonal antibodies (Hofte et al., 1988). There is a good correlation between a certain
crystal protein type and its toxicity for some Lepidoptera species (Hofte and Whiteley, 1989).
So, there is a substantial variety of B.t. insecticidal crystal proteins which are very specific for
certain insects. Therefore, it is essential to select the insecticidal protein with the appropriate
toxicity, in order to engineer resistance in a particular crop against its major insect pests.
MATERIALS AND METHODS
The idea to engineer insect resistance in plants by transformation with a B.t. gene was first tested
with tobacco (Vaeck et al., 1987). We selected a B.t. toxin, CrylA(b) which is active against
Lepidoptera such as the tobacco homworm (Manduca sexta) and the tobacco budworm (Heliothis
virescens), both pests on tobacco. CryIA(b) is a protoxin and is processed in the insect gut into a 60
KD protein, which retains full toxicity.

