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ABSTRACT

Cry4Ba, a toxin produced by Bacillus thuringiensis subsp. israelensis (Bti), is specific
against Aedes and Anopheles mosquitos’ larvae. In this study, we explore the potential of using the
tobacco plant to produce this biopesticide. Plastid transformation has a high level of transgene
expression and advantage in transgene containment. In order to accomplish plastid transformation,
pT1T2 containing trnl-trnA targeting regions required for homologous recombination that will facilitate
transgene integration into chloroplast gemome was first constructed. The aadA ORF (aminoglycoside
adenyltransferase conferring resistance to spectinomycin and streptomycin) and rbcL terminator (3’rbcL)
(derived from Chlamydomonas) was cloned to pT1T2, and resulted in promotorless aadA containing
plasmid, pT1T2aadA-I. Then, pT1T2aadA-C plasmid containing aadA cassette was obtained by cloning
5°rbcL into pT1T2aadA-I. Both pT1T2aadA-lI and pT1T2aadA-C were introduced into tobacco leaf
explants by particle bombardment, and three putative transplastomic lines (PU1, PU2, and PU3) were
obtained from 45 bombarded leaves. All of them conferred resistance to spectinomycin dihydrochloride
and streptomycin sulfate. However, none of the putative line showed the integration of the aadA gene
into the chloroplast genome. The result from phenotype observations and genomic analyses suggested
that all three putative transplastomic lines are likely to be mutants. The construction of a final
transformation vector containing Cry4Ba cassette, aadA cassette, and trnl-trnA targeting regions was
performed. However, no desired plasmid construct was obtained, even when many cloning optimization

strategies were attempted.
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