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During mitosis, phosphorylation of chromosome-associated proteins is a key regulatory mechanism of
chromosomal structure and dynamics, and mitosis progression. Mass spectrometry has been successful ly
applied to determine complete protein composition in mitotic chromosomes, but did not address
post—translational modifications. Here, I analyzed the phosphoproteome of isolated mitotic chromosomes
and quantitatively compared it with that of chromosomes in non-synchronized cells. I identified 4, 274
total phosphorylation sites, 109 SILAC-based relative mitosis—specific phosphorylation sites, and 25
dephosphorylation sites in chromosome-associated proteins. Significant mitosis—specific
phosphorylation in centromere/kinetochore proteins was detected, although chromosomal association of
these proteins did not changed through the cell cycle. These data suggest that the phosphorylation of
chromosomal proteins may be a key regulatory mechanism in mitosis. Further computational analysis
revealed strong dependency of phosphorylation dynamics on kinase consensus patterns, thus linking the
identified phosphorylation sites to known key mitotic kinases. Remarkably, chromosomal axial proteins
such as condensin subunits, Topoll, and Kif4A, and a chromosomal periphery protein Ki-67, involved in
the establishment of the mitotic chromosomal structure, demonstrated high levels of phosphorylation
duringmitosis. These findings revealed a novel mechanism regulating chromosome restructuring inmitosis
via protein phosphorylation. This study generated a large quantitative database on protein
phosphorylation in mitotic and non-mitotic chromosomes, thus providing insight into the dynamics of
chromatin protein phosphorylation at the mitosis onset.




