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Development of vacuole palette for creating novel flower color
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Making a new yellow flower is a dream of breeders, and we succeeded in
yellowing morning glory flowers by introducing betaxanthin synthesis genes. Growth defects were
observed in the transformed plants, but we identified the causes of these defects and devised a
solution that can be adapted to many plant species. Only a limited number of plant species
synthesize betacyanin in nature, and its synthesis system and flavonoid synthesis system are
mutually exclusive. In this study, we demonstrated for the first time in the world that betaxanthin
and flavonoids coexist in the same vacuole at the microscopic level, and analyzed the primary
substances of both pigment syntheses. In addition, the whole genome sequence of cyclamen, which has
longer-lived petals than morning glory, was decoded for the first time in the world with support by
the Platform for Advanced Genome Science (PAGS) and many collaborators, and a stable experimental
system for “ the vacuolar palette” was established.
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