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‘Tsuyahime’ rice has been cultivated with care in Yamagata Prefecture
over the course of 10 years, with the aim of rivaling Koshihikari as the
quintessential Japanese rice brand. Tsuyahime’'s most characteristic feature
is its delicious taste. The Japan Grain Inspection Association, which conducts
evaluations of rice taste, found ‘Tsuyahime’ to be glossy, even-grained, and
delectable in its flavor examination. Amylose content is widely recognized
as an important determinant of rice eating quality, because it reflects the
functionality of the rice grain’s starch. It is thought that an enhancement of rice
eating quality can be expected by reducing the amylose content of “Tsuyahime’.
In this study, we developed EMS and DEB-treated ‘Tsuyahime’ mutant libraries,
and isolated starch biosynthetic mutants using a reverse genetics method,
Targeting Induced Local Lesions In Genomes (TILLING). Because the Granule-
Bound Starch Synthase I (GBSSI) enzyme is required for amylose synthesis
in rice, we targeted a GBSSI gene for enhancement of ‘Tsuyahime’ eating
quality. We identified 16 independent mutations within the GBSSI gene in the
‘Tsuyahime’ background from 8,855 M, plants by TILLING screening. Since
there were missense mutations, inducing amino acid substitutions among those
mutants, we expected that they would influence enzyme activity. To clarify the
contributions of the missense mutant alleles to the amylose content in rice
grains, we determined the amylose content of these mutants. By using novel
GBSSI mutant alleles, we successfully generated ‘Tsuyahime’ with variations in
amylose content (6-17%). The reverse genetics approach employed in this study
offers both a non-transgenic alternative for the efficient generation of novel
genetic resources and perfect markers for conventional breeding programs. In
future studies, we would like to make enhancements of the eating quality of
‘Tsuyahime’ using these novel GBSSI mutant alleles.



