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Formation of bipolar mitotic spindle is essential for accurate chromosome segregation
into two daughter cells. Mitotic spindle is primarily nucleated from two opposite centrosomes, each
consisting of paired centrioles surrounded by electron-dense matrix called pericentriolar material.
Spindle microtubules emanating from two centrosomes capture duplicated chromosomes via their
kinetochores and align them on the center of the spindle at metaphase. After all chromosomes are
aligned, they are symmetrically segregated toward opposite spindle poles. Therefore, defects in
spindle bipolarity in mitosis lead to multipolar spindle formation and genomic instability. Furry (Fry) is
an evolutionarily conserved protein in eukaryotes and its orthologs in yeast, nematode and fruitfly
are implicated in cell division and morphogenesis through the activation of NDR kinases. We
previously reported that in human cells, Fry is accumulated on spindle poles and spindle
microtubules during mitosis, whereas it diffusely distributes in the cytoplasm in interphase. We also
showed that depletion of Fry in HelLa cells caused the impaired chromosomal alignment on
metaphase plate and the disorganized multipolar spindle formation. Although our results showed
that Fry is required for chromosome alignment via NDR1 activation, little is known about the
mechanism by which Fry controls bipolar spindle organization. In this study, | identified polo-like
kinase 1 (Plk1) as a novel Fry-binding partner, which is one of the mitotic kinases crucial for spindle
pole integrity and bipolar spindle formation. | showed that Fry physically associates with Plk1
through the polo-box domain of Plk1. Fry preferentially bound to Plk1 during the early mitotic phase,
in @ manner dependent on the Cdk1-mediated Fry phosphorylation at Thr-2516. Fry binding
promoted the kinase activity of Plk1 in cell-free assays, and depletion of Fry reduced the kinase
activity of PIk1 in mitotic HeLa cells. | also demonstrate that Fry binds to Aurora A and enhances
Aurora A-mediated Plk1 phosphorylation at Thr-210, and depletion of Fry reduces the level of
Thr-210 phosphorylation of PIk1 on mitotic spindle poles. Furthermore, depletion of Fry resulted in
centriole splitting in mitosis and loss of Shugosin-1, a Plk1 substrate that functions as a protector of
centriole disengagement, on spindle poles. These results suggest that Fry is involved in Aurora
A-mediated activation of Plk1 on mitotic spindle poles and plays a crucial role in maintaining

centrosome and centriole integrity and spindle bipolarity by promoting Plk1 activity in early mitosis.
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