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Metabolic engineering of starch biosynthesis in rice for increased

seed weight and productivity
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Abstract

ADP-glucose pyrophosphorylase (AGPase) controls a rate-limiting step in starch
biosynthesis in rice seeds. Increasing AGPase activity may result in increased starch
biosynthesis and seed weight. In this study, analyses of transgenic rice cv. Sasanishiki
transformed with bacterial g/lgC-TM gene encoding mutant AGPase with high activity
and specifically expressing in rice endosperm. Southern blot analysis showed that the
gigC-TM gene was stably integrated into genome of transgenic rice plants. Analyses of
these plants using RT-PCR and Western blot revealed the expression of gigC-TM gene
at mRNA and protein levels in rice seeds. In addition, segregation analysis indicated
that g/lgC-TM gene was transmitted into progeny following Mendelian fashion with the
ratic of 3:1. Stable inheritance of gigC-TM gene was also found in subsequent
generations. Comparison on phenotypes of transgenic and untransformed plants
showed no significant difference among them. However, some transgenic plants had
higher seed weight than untransformed plants. Some plants also had higher AGPase
activity than wild-type plants upto 1.3 fold. Furthermore, some plants showed higher
total starch content than control plants.  Overall, the results from this study

demonstrated that bactenat gigC-TM gene could be transformed and expressed into



rice. Expression of this gene resulted in an increase in AGPase activity, total starch
content and seed weight. Thus, metabolic engineering of starch bicsynthesis may be
one of the important techniques to be used in rice improvement for increased

productivity in the future.
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