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ABSTRACT

Cassava (Manihot esculenta Crantz) is ranked as the third most important crop of
Thailand. Its starch has great potential for several industrial applications. The objectives of this
project were to perform anatomical analysis of cassava root, to determine starch granule size
distribution and amylose content of cassava starch, and to compare expression profiles of cassava
soluble proteome in various conditions such as different tissues, ages, cultivars, and organs using
two-dimensional gel electrophoresis and LC-MS/MS. Two cassava cultivars, Kasetsart 50 and
Rayong 1, were used in this investigation. Granule size distribution and amylose content of cassava
starch were not only affected by developmental stage of the root but also by environmental
conditions such as rainfall precipitation level. Based on anatomical studies of cassava root with
Toluidine Blue, it was found that secondary growth was required during the development of
cassava storage root. For the analysis of proteins by 2D-SDS-PAGE, storage root was divided into
two major parts, cortex and parenchymatous tissues. Among the 200 protein spots identified by
2D-SDS-PAGE, expression profiles of most proteins were found to be somewhat similar in both
cortex and parenchymatous tissues. Exceptionally, some proteins were observed only in one tissue
type, thus identified as tissue-specific proteins. In addition, comparative analysis of proteins from
two different cultivars also led to the identification of cultivar-specific proteins. Based on LC-
MS/MS analysis, identity of 66 protein spots could be obtained. These proteins span various
functional categories from energy metabolism, protein folding and stabilization, stress response,
secondary metabolism, protein synthesis and degradation, protease inhibitors, cytoskeleton,
transcription, and translation. Moreover, comparative analysis of protein profiles from leaf, fibrous
root, intermediate root, cortex, and parenchymatous tissues of storage root was carried out. While
similar patterns were observed in intermediate root, cortex, and parenchymatous tissues of storage

root, a significantly different profile was detected in leaf as compare to roots.
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