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Understanding cell division, one of the most
fundamental biological phenomena
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Understanding the cell division mechanism
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Precise control of cell division is achieved through the dynamic interplay among key organelles such
as the chromosomes, the mitotic spindle, the contractile ring and the plasma membrane. However, the
molecular nature of the inter-organelle communications remains largely elusive. We are taking a
multidisciplinary approach combining gene manipulation, high resolution cell imaging, biochemistry,
and mathematical modeling to address these issues.
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Precisely controlled cell division is an essential process of heredity, development and homeostasis. However, it is not known how
a cell equally distributes its contents, or generates force to divide itself. Using cutting-edge microscopes and cellular biological

techniques, we are trying to elucidate structure and function of cellular machineries that govern elaborate regulation of cell division.
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Research Theme2 Understanding the effects of cell division

failure
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Cell division failure causes a whole-genome duplication, which drives malignant alterations through
yet-to-be-defined mechanisms. We have found that the doubling of genome copies compromises the
proper control of key cellular processes such as cell cycle and organelle homeostasis. We have also
found ploidy-driven changes in expression patterns and functions of specific genes. Currently we are
trying to elucidate how ploidy conversions cause such dramatic changes in cell physiology. We are
also seeking for novel molecular tools that specifically attack the cells with abnormal ploidy states.
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