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Mathematical modeling of sex change in coral fishes: integration of the sex
controlling gene expression and the evolutionary responses to social status
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In order to establish a new approach that bridges between
physiology/molecular biology and ecology/behavioral biology, I focused on “ sexual” phenomena, such
as sex change in fish and temperature sex determination in fish and reptiles. | start with
mathematical models of gene expression and physiological mechanism and examined the evolutionary
processes acting on the system. | made progresses on the following four points: [1] time asymmetry
in bidirectional sex change brought by hormone-enzyme kinetics; [2] the advantage of bisexual gonad
in bidirectional sex changers; [3] why is bidirectional change rare? and [4] modeling the
physiological mechanism of temperature-dependent sex determination. Focusing on "adaptability", |
analyge? [1] coexistence conditions of selfing hermaphrodites and males, and [2] task allocation in
eusocial ants.
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