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ABSTRACT

Cassava (Manihot esculenta Crantz) is one of the most important crops of Thailand. Its roots
are used as food, feed, and starch production. However, industrial applications of the native cassava
starch are still limited. To efficiently improve the quality and yield of cassava starch, a better
understanding of the proteins whose function is related to starch biosynthesis and/or root development
in cassava is required. The objectives of this project were to perform an anatomical analysis of the
cassava root, and to compare expression profiles of cassava root proteome at various developmental
stages using two-dimensional gel electrophoresis and LC-MS/MS. Cassava cultivar Kasetsart 50
planted in the wet season were used in this study. Based on an anatomical study using Toluidine Blue,
it was found that secondary growth was essential during the development of cassava storage root. To
identify proteins involved in storage root formation, expression profiles in young fibrous and
developed fibrous roots were compared. Actin, adenosine kinase and fructokinase, found only in young
fibrous roots, were hypothesized to act as the effectors of signaling cascade during the induction of
storage root formation. On the other hand, oxygen-evolving enhancer proteinl, enolase and ascorbate
peroxidase highly expressed in developed fibrous root, were proposed as potentially involved in stress
response rather than in the starch storing process. To further investigate biochemical processes
occurring during the development of cassava storage roots, starch granule bound (GB) proteins were
isolated from storage root harvested from 3-, 6-, 9-, and 12-month old cassava plants. The GB proteins
with differential expression pattern were found to be associated with 10 functional groups: cellular
metabolism (15%), energy metabolism (15%), protein folding and stabilization (15%), protein
synthesis and degradation (6%), respiratory metabolism (5%), stress response (4%), starch synthesis
(3%), cytoskeleton (3%), transport facilitation (2%), and unknown function (4%). Additionally, the
identified proteins were separated into 4 groups depending on their expression profile. Based on

expression tendency related to developmental process, possible roles in storage root development of

some identified proteins have been proposed.
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