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Mathematical analyses for oscillatory behaviors in plants by integrating
molecular dynamics and cellular mechanics

Mochizuki, Atsushi
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In this study, we used mathematical methods to investigate the mechanisms
that create characteristic plant morphogenesis from two levels: (1) biomolecular dynamics and (2)
cellular mechanics. We have extended our structural theory to mathematically determine (i) the
conditions of biomolecular interactions under which periodic behaviors emerge and (ii) the effects
of modulation of cellular properties on organ morphology. Using these, we (ii) collaborated with
experimental groups to elucidate the mechanisms of various morphogenetic phenomena observed in plant
morphogenesis through a combination of theoretical predictions and experimental validation.
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