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Understanding the organization of chromosomal higher order structure is a major challenge in cell biology.
Many studies revealed that chromosomal proteins and divalent cations are the important factors required for the
formation and maintenance of chromosomal higher order structure. However, the functional significance of
these factors in chromosomes remains to be investigated. To gain further evidence and insight based on it into
the mechanism of chromosome organization, the dynamics of chromosomal proteins and divalent cations were
studied.

The three-dimensional structure of a chromosomal protein PPC was analyzed to clarify its structural function
in the chromosome by crystallization. Three-dimensional structural analysis of PPC indicated that it is a
nuclear membrane binding trimer which hooks the chromatin fibers in the AT-rich region of the nucleus. PPC
would have functional roles in membrane attachment of chromatin, which is related to DNA replication and
chromosome aberration.

Chromosome structure and chromosomal proteins localization under different divalent cation concentrations
were investigated by fluorescence microscopy. Further investigation was performed with electron microscopy
with high resolution. The present studies indicated that the dimension of chromosomes and the compaction
level of chromatins were affected by various divalent concentrations, and the localization of Topoll « was also
regulated by the concentration of divalent cations. Furthermore, condensin proteins were demonstrated as the
main factor in the maintenance of chromosome structure, but not in the chromosome condensation. It is
concluded that divalent cations are essential for chromatin compaction and chromosome condensation. They

play a primal role in the organization of higher order structure of chromosomes.
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