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Elucidation of the cause of changes in the frequency of chromosome segregation
error during early embryonic development

Kyogoku, Hirohisa
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During cell division, a set of chromosomes must be evenly segregated to two
daughter cells. In oocytes and early embryos, however, chromosomes frequently undergo segregation
errors. Why chromosome segregation in oocytes and early embryos is error-prone remains poorly
understood. In this study, we show that artificial reduction of cytoplasmic size can increase the
stability of the spindle. Measurement of the stability of spindle microtubules using
photoactivatable-GFP tubulin revealed that cytoplasmic reduction increased spindle stability,
whereas cytoplasmic enlargement decreased. These effects were mediated by changes in the
nuclear-to-cytoplasmic (N/C) ratio. These results suggest that the large cytoplasmic size in oocytes

lowers spindle stability by reducing the N/C ratio. Moreover, we identified microtubule stabilizer.
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Cytoplasmic size modulates kinetochore-microtubule stability in early embryonic development
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