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Abstract
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Project Title : Swapping of different xyloglucan backbone structures between rice and Arabidopsis to
indicate their functional roles in plant cell walls.
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Abstract

Xyloglucans (XyGs) are important hemicellulose polymers that play role in cell walls for controlling
plant growth and development. A number of enzymes are required for coordinately synthesizing these
polymers. Especially, xylosyltransferase is a key enzyme that responsible for the whole biosynthesis
process. XyG structures have been divided into two groups based on their backbone structures between
monocots and dicots, and it is believed that XXTs are likely to be the key enzyme for this difference.
This project aims to characterize the function of rice XXTs in XyG biosynthesis and the role of different
XyG structures in plant growth and development by using Arabidopsis and rice as models for dicots and
monocots respectively. This work proceeds by cloning and overexpression of five rice XXTs in
Arabidopsis XXT knockout mutants and, in parallel, expressing Arabidopsis XXTs in rice. Five rice XXTs
were successfully cloned and a number of Arabidopsis transformants with rice XXT were selected. RT-
PCR analysis indicated that the transferred genes were expressed at transcript levels. However, rice
transformation by using Arabidopsis XXTs was unsuccessful due to low rate of shoot re-generation rate
of transformed calli, and Thailand flood event in the past year. To gain more information from these
genes, recombinant enzyme of five rice XXTs were produced by E. coli and enzyme activity was tested.
However, no xylosyltransferase activity was detected, unlike what was previously observed by using
Arabidopsis XXT recombinant enzymes. Immunolabelling using XyG specific antibodies in transformed
Arabidopsis mutants showed that three rice XXTs could produce XyG in xxt2 4 5 mutant but not in xxt1
xxt2 mutants. The labeling also showed that the present of XyGs was due to the backbone structure,
not for fucose side chains. This indicated that these three genes were indeed XTTs and could
synthesize XyGs in Arabidopsis. Nevertheless, further studies from Arabidopsis transformed with rice
XXTs are required especiallythose that involved analyzing xyloglucan biosynthesis and its impact on

plant growth and development.
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