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We have been analyzing functions and behaviors of microtubules in mitosis and in meiosis of the fission
yeast Schizosaccharomyces pombe. Our strategy can be divided into three sections

(1) Spatiotemporal regulation of microtubule organization during the cell cycle

(2) Function and behavior of microtubules in meiosis

(3) Regulation of spindle microtubules in mitosis

For (1), we have found a microtubule—associated protein complex (Alp7-Alp14) translocates from the
cytoplasm to the nucleus upon entry into mitosis (M phase). Alp7 is phosphorylated by the
Cyclin-dependent kinase (CDK1), thereby nuclear import is promoted. Accumulation of Alp7-Alp14 in the
nucleus is required for proper formation of spindle microtubules upon mitotic entry

For (2), we have been investigating how microtubule is depolymerized during meiosis. Because
depolymerization of meiotic microtubule is essential for proper segregation of chromosomes in meiosis
(Kakui et al. Nature Cell Biology 2013), it is essential to understand how microtubule depolymerization
is induced.

For (3), we found a molecular system how microtubule is stabilized during mitosis. We found that the
central zone of the spindle is stabilized by kinetochores, which are formed at centromeres of
chromosomes. Qur findings indicate that spindle microtubule can be stabilized by a new molecular system
through chromosomes (kinetochore-microtubule attachment).




