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Continuum theory of growing cellular tissues and its application to organ
formation
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We developed a continuum theory that incorporates the effects of cell
proliferation and a numerical scheme for its numerical analysis. We further extended the theory to
the case of a two-cell system and constructed a continuum theory describing the effects of cell
sorting and cell competition. Numerical analysis of the cell sorting situation revealed that,
depending on the asymmetry in the dynamic properties of the two types of cells (difference in their
motility), nonequilibrium phase separation phenomena arise, which do not occur in equilibrium
systems. We also conducted basic research on the theory of phase transition near equilibrium, which
is the mother of such a theory, and clarified the structure of the fixed point of the
renormalization group of the O(N) model, which was previously unknown, and the transport properties
under a temperature gradient of a binary mixture near the critical point.
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