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[ Introduction]

GAK (cyclin G associated kinase) is a serine/threonine kinase that was initially identified as an association
partner of cyclin G. GAK is homologous to neuron-specific auxilin that plays a pivotal role in
clathrin-dependent membrane trafficking. As expected from this structural similarity, the ubiquitously
expressed GAK protein localizes to the trans-Golgi network and functions in membrane trafficking as an
essential cofactor for uncoating of clathrin-coated vesicles.

Recently, it was reported that clathrin is targeted to the mitotic spindle at the onset of mitosis. Depletion of
clathrin caused abnormal chromosome segregation and mitotic arrest mediated by the spindle assembly
checkpoint (SAC). Moreover, clathrin localized in the nucleus and was required for the transactivation of p53
target genes.

These reports lead us to hypothesize that GAK also play similar roles in the nucleus as an association partner
of clathrin. Indeed, we recently showed that GAK localizes not only in the cytoplasm but also in the nucleus. In
this thesis, I will report on the novel function of GAK during mitosis.

[ Abstract]

When GAK is depleted by siRNA, we detected two abnormal phenotypes. One is the SAC -mediated mitotic
arrest, which resembles the phenotypes of clathrin knockdown cells. Interestingly, clathrin diffused into the
cytoplasm in GAK knockdown cells, which shows that GAK functions in the upstream of clathrin. In addition,
the percentages of prometa/metaphase cells of clathrin and GAK double knockdown cells do not differ from
those of the single GAK mutant. These results suggest that GAK and clathrin function cooperatively not only in
endocytosis but also in mitotic progression in the same pathway. The other is the multiaster formation, namely,
GAK knockdown cells harbor abnormal number of centrosomes. This is due to the fragmentation, as gauged by
y-tubulin foci, from prophase through to metaphase. Moreover, transcription of Plkl that is known to
phosphorylate Kizuna and protect centrosome structure was suppressed by GAK knockdown, causing reduction
of Kiz phosphorylation. Taken together, we conclude that GAK plays an essential role in metaphase/anaphase
transition and centrosome organization.
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