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Molecular mechanisms for the number and size control of flowers through the
balance of proliferation, differentiation, and senescence of plant stem cells
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In plants, flowers exhibit a species-specific number of organs, while their
size can vary within a certain range depending on environmental conditions. We discovered that the
balance between proliferation, differentiation, and senescence in the floral stem cells determines
the number and size of floral organs. We showed detailed quantitative analyses of the transcriptome,

histone modifications, and hormone signaling. The research revealed that a bio-timer based on
epigenomic modifications, which operate in a cell cycle-dependent manner, underlies the constancy of
organ number. Additionally, the size of the petals is controlled by cell senescence and autophagy,
regulated by jasmonic acid signaling. Moreover, the balance between proliferation and senescence in
the stem cells of the flowering stem, influenced by programmed cell death driven by reactive oxygen
species associated with aging, determines the total number of flowers.
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