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Molecular mechanisms for plastic sex expression in hexaploid persimmon

OSEIRFREE T 2B DYEDFE D X 04y 715H%)

4
<F
E

XDEH

AXEEERE  Hdx BWE ol B AR B dEEER B =R dEEdR K Wt

anp

FHRXNEOBE

In contrast to animal, plants specifically have undergone frequent and reversible transitions amongst various sexual
systems, which have potentially acted as a key strategy to insure the balance between genetic diversity and stable
reproduction. Polyploidization is often proposed to be a big effector for these transitions, while no clear molecular
evidences have been given. The genus Diospyros exhibit an interesting transition between sexual systems, providing
good materials for association in polyploidy and sexuality. Most Diospyros diploid species are dioecious (with distinct
male and female individuals), in which the Y-encoded small-RNA gene OGI and its targeted autosomal feminizing gene
MeGlI play central rolls. While, limited numbers of polyploid species often exhibit transition out of dioecy, to more
plastic sex expression. Here, we focus on mainly three aspects of transitions out of dioecy in hexaploid D. kaki, which
is known as Oriental or cultivated persimmon. In D. kaki, genetically male individuals carrying the Y-encoded OGI
exhibit monoecious sex determination, potentially producing both male and female flowers in one tree. Still, the
mechanisms to determine the balances of male and female flower production have been little understood. In the first
aspect, attempts were made to identify the molecular mechanism to determine male-female flower ratio in a tree, by
transcriptomic network analysis with cv. Kumemaru which stably produces only male flowers, and genome-wide
association analysis (GWAS) with a segregating population. These analyses found that allele dosage-dependent cis-
regulation of OGI, and also trans-acting factor for OGI activation via stress signaling, would have substantial effect for
male flower production ability in D. kaki. In the second aspect, we approached to uncover the mechanism to somaclonal
sex conversion in genetically female cultivars with no OGI (or Y-chromosome). With a genetically female cultivar,
Saijo, which occasionally exhibited reversible sex conversions, multi-omics approaches identified DNA methylation
fluctuation in MeGI gene could overwrite the genetic sex expression. In the third aspect, we aimed to identify the
molecular pathways integrating the polyploid-specific reversions from male into hermaphrodite flowers by co-
expression gene network analysis with hundreds of transcriptomic data. We could identify an integrator of two
antagonistic pathways dependent on ABA or cytokinin signals, consistently resulting in hermaphrodite flower
production, named DkRAD. Our results suggested that polyploidization have constructed novel layers responsive to
various environmental conditions resulting in flexible sex expressions in hexaploid persimmon, which shed light on the

potential significance of polyploidization in plant sex evolution.
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