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Integrated modeling for pattern formation of cell polarity formation in
asymmetric cell division
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This research aims to construct an integrated mathematical model of polarity
formation in asymmetric cell division of early embryogenesis, elucidate the mathematical structure
of cell differentiation, and propose a universal regulatory mechanism for cellular diversification
through biological experimentation. We constructed mathematical models based on the interaction of
biomolecules within and outside the cell and they are applicable to a wide range of biological
phenomena. Major achievements include elucidating the mathematical structure of polarity formation
in cell membranes and cytoplasm through the mathematical model and demonstrating the mechanism of
cell arrangement determination during the 4-cell stage. Additionally, the development of a Cell
Morphology Model, which incorporates experimental data to create a three-dimensional model, was
achieved. These methods are universal and applicable to other animal models.
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