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A theoretical study of self-organization phenomena of 3D membrane deformation:
toward understanding of macropinocytosis
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Macropinocytosis is an actin-dependent endocytosis, in which the cup-shaped
plasma membrane extensions forms without external physical support as in phagocytosis or curvature
inducing proteins as in clathrin-mediated endocytosis. To understand this three-dimensional membrane

deformation, we developed a novel computational framework that describes the coupling between
reaction-diffusion processes of active signaling patches and membrane deformation. Our model
exhibits a variety of known morphology dynamics in macropinocytosis. Furthermore, our model can also
explains cell movements on the convex curved substrate. Through the analysis of the model, we
proposed a novel mechanism of membrane deformation, which occurs through interplay between the
membrane deformation and the reaction-diffusion phenomenon on the membrane.
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