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Mathematical modeling of a continuous system of cells growing on an elastic
substrate
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We have constructed mathematical models to analyze the pattern formation
caused by cell systems proliferating on soft substrates like epidermal cells. We successfully
incorporated cell division on the basement membrane indirectly as an adhesion strength field, and
derived a mathematical model that can describe membrane deformation due to increased adhesion
strength. Through the analysis of the model, we clarified that an upward protrusion is formed where
the adhesion strength is large. We also extended the model and carried out numerical simulations of

the basement membrane model describing plastic deformation and of the TJ expression layer in the
epidermal granular layer. In both cases, we obtained results supporting the experimental findings.
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