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Abstract

The cellular function of microtubule depends on its closely regulated dynamics. In cells, microtubule

dynamics is modulated by microtubule-associated proteins. MCAK (mitotic centromere-associated kinesin), a key mi-

crotubule depolymerase, orchestrates faithful chromosome segregation in mitotic cells by regulating spindle microtubule

dynamics. The microtubule depolymerase activity of MCAK is closely regulated by a variety of mitotic kinases. More and

more data indicates that deregulation of MCAK is correlated with tumorigenesis.
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MCAK; cMCAK: ' [H4 FRMCAK; hMCAK: AJFMCAK.

Different colored arrows indicate phosphorylation by different kinases. The numbers in the arrows indicate amino acid positions on MCAK from differ-
ent species. XMCAK: Xenopus MCAK; cMCAK: Cricetulus griseus MCAK; hMCAK: Homo sapiens MCAK.
Ell A4 5 REQHEEXIMCAKRIBER LA =
Fig.1 Phosphorylation sites on MCAK by mitotic kinases
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In mitosis, MCAK is phosphorylated by a variety of mitotic kinases. The spatio-temporal regulation of MCAK activity by these kinases ensures faithful
chromosome segregation.

E2 B4 5 A ETMCAKR R =1t
Fig.2 The spatio-temporal regulation of MCAK by different mitotic kinases
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WAFOUR, AT 223 2400, PO AR T IMCAK S22 22 B e PR A0 (K14, IXAE 3 9 fA ] LAIE S 4128 AT F 0 21 3, 25 226 EIIMCAK
FEPLK 1 ¢ Aurora BRI XUHL I 5 21 TE B 428 (K 30 i JE 42, b1 DRAL S SIS QPR (K P2 70 i o R, JERMCAK IR B 1 D i PRt A, - 850y
SERRR IR 1) RO A T DRI I AN RERE AN 21 IE, SRt 5 80 1 e I R AR S5 0 Bl e AT, TRMCAK I i 2 slim MR v, oF S 3
LGN A DL ST IR 2R 1), 0 3 S C AR O T (s, 0 5RO 7 A B 8 72 08 4 ] e S BT R AR AT A A R ) 7 A
In common condition, the inhibition of MCAK activity at centrosomes by various mitotic kinases promotes normal spindle assembly in prophase.
From prometaphase to metaphase, the precise regulation of MCAK activity at centromeres by PLK1 and Aurora B ensures timely correction of
attachment errors between kinetochores with microtubules, and hence, faithful chromosome segregation in anaphase. However, the low expression
level or hypoactivity of MCAK in mitotic cells will cause unequal chromosome segregation due to failure to properly correct attachment errors before
ananphase onset. On the other hand, the high expression level or hyperactivity of MCAK in mitotic cells will result in chromosome instability due to
spindle assembly and dynamics defects if the cells can escape from apoptosis.

E3 MCAKEMHRE SR BEMFRELNKLR
Fig.3 The deregulation of MCAK results in chromosome instability
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