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Genome evolution accelerating establishment of the sex in plants
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Separated sexuality is a main strategy to maintain genetic diversity within a species, both in animals and plants.

Contrast to the animals, a minority of plants has evolved a variety of separated sexualities, such as dioecy (male and
female individuals) or monoecy (male and female flowers in an individual), from the ancestral hermaphroditism, in
lineage-specific manner. Furthermore, plants frequently have exhibited reversion from separated sexuality to
hermaphroditism. To untie this plant-specific plastic evolution of sexual systems, we focused on lineage-specific genome
duplications of persimmon and kiwifruit, that caused transitions both into and out of dioecy. For paleo-genome
duplications to drive establishment of dioecy, some duplicated genes exhibited episodic positive selections, which
would be an index for acquisition of novel protein functions, as an adaptive evolution. Importantly, they enriched
the key genes for sex regulatory pathways. On the other hand, recent genome duplications (or polyploidization) to
involving escape from dioecy in persimmon, triggered new expression responses, especially to stress signals, where
a neofunctionalized RADIALIS-like gene integrated a new regulatory path to derive hermaphrodite from male

flowers. These results would propose the power of duplications to derive novel functions to establish new sexual

systems in plants.
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