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The shape and motion of cel Is are dominated by mechanical forces balance between the cel lular proteins,
cells, and cellular environment. We have been developing computational biomechanics of biological
cells, where cellular behaviors are mathematically modeled using conservation laws of physics, and
forces are obtained from large-scale computer simulations. Here, we investigated three-dimensional
behavior of a linker protein talin during the cytokinesis of MDA-MB-231 cells using an integrated
analysis of computational biomechanics and three-dimensional time—lapse imaging

We performed a three—-dimensional time—lapse imaging of talin—-GFP expressed in MDA-MB-231 cel s using
two—photon microscope. We found that talin forms a ring—Iike structure before cytokinesis of MDA-MB-231
cells. We are alsodeveloping a computational biomechanics model of this phenomenon, where a viscoelastic
multiphase flow model of cell mechanics is coupled with a stochastic model of the |igand-receptor
interaction of adhesion proteins, and that of the cytoskeleton assembly and disassembly.




