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Mathematical study for homeostasis in living systems based on network structure
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It is thought that physiological functions of cells emerge from the dynamics

of complex networks consisting of numerous chemical reactions, and that biological regulatory
functions such as homeostasis are realized by regulation of the amount and activity of enzymes. Due
to the difficulty of theoretical analysis of complex systems, the mechanisms that give rise to
physiological and regulatory functions have not been fully understood. In this study, we aim to
solve these problems using a new mathematical theory developed by our group, and to elucidate the
principle of homeostasis and the mechanism of its breakdown in actual living systems. The theory we
have developed will help to determine and predict the conditions under which homeostasis and its
breakdown occur at the network level. We will collaborate with experimental biologists to study the
principles of homeostasis in living systems through prediction and validation.
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