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Elucidation of chromosome structure by DNA multi-color imaging using
super-resolution microscopy in living cells
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To elucidate the mechanism of chromosome condensation during mitosis,
chromatin imaging techniques including FLIM-FRET, super-resolution microscopy, and CRISPR/dCas9
system were employed. As a result, the function of a divalent cation, calcium ion, was revealed as a

booster of chromosome condensation after nuclear envelope breakdown. In addition to the calcium
ion, KIF4A which is localized at chromosome scaffold, an axial structure observed in the center of
sister chromatids, is required for chromosome condensation during early mitosis. The phosphorylation
site of KIF4A by Cdkl was identified, and the phosphorylation was found to be required for the
interaction with condensin | complex, which is also localized at chromosome scaffold and induces
chromosome condensation by chromatin loop formation. The changes in chromatin structure in cancer
cells and senescence cells were also detected using a CRISPR/dCas9 system.
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