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ABSTRACT

Cassava (Manihot esculenta Crantz) is a tropical crop grown for its starchy
thickened roots. Cassava starch is often modified to obtain products that meet the
criteria for numerous applications. Genetically modified cassava might offer an
alternative way without having to go through environmentally unfriendly treatment
during chemical modification of native starch. The establishment of a transformation
system for cassava also allows plant scientists to study the function of genes in cassava.
In this study, a protocol for somatic embryogenesis and organogenesis of the two
cassava cultivars, Kasetsart 50 (KU50) and Hanatee, were optimized. A system for
cyclic somatic embryogenesis induction was carried out to produce young green
cotyledons for transformation experiments. Suppression of the endogenous granule-
bound starch synthase I (GBSSI) gene in cassava was carried out using RNA
interference (RNAI) technique. Molecular analysis of the transgenic cassava indicated
the presence of multiple copies of GBSSI-RNAI transgene in the transgenic cassava
genome, which correlated with a dramatic decrease in GBSSI transcript level. By
subjecting the in vitro storage roots of the transgenic cassava to iodine staining, the
results further confirmed that suppression of the cassava endogenous GBSSI gene by
RNAI negatively affected the amylose content of the roots. In addition to cassava,
transformation of potato and tobacco were carried out to study the effect of the cassava
phloem-specific promoter p54. Unfortunately, the cassava promoter could not be used
to drive expression of foreign genes in these model plants. Due to the availability of an
efficient transformation system and the ability of potato plants to form in vitro mini-
tubers, this system would be most suitable to use in comparative analysis of the starch
biosynthesis related genes from cassava.
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