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Construction and Experimental Validation of Mechanical Models for Cell Division
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We set the dynamics of the spatial organization during cell division as the
target system. We constructed models for various processes such as the centration of cell nucleus,

the elongation of mitotic spindle, and cytokinesis. Furthermore, we attempted to unify models of a
series of processes to model entire cell division. Representative achievements include (i)
construction of a unified model for nuclear centration to spindle elongation processes and its
experimental validation, (ii) construction of numerical models for 2 different cytoplasmic streaming
processes and the estimation of the model parameters, and (iii) construction of a numerical model
for the arrangement of cells after divisions. Overall, our models cover major spatial reorganization
events during cell division, and contribute to understand the cell division processes as a whole.
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