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4D Genome Architecture: A Condensed Polymer System in Cell Nucleus
(Graduate School of Engineering, Nagoya University) Shin Fujishiro OMasaki Sasai

Human genome DNA amounts to about 2 meters in its total length, but this long DNA chain is
confined in a cell nucleus in diameter of about 10 micrometers. However, this tight compaction
needs to be compatible with the rapid and flexible read/write of DNA information. The recent
advancement of the measurement technology has revealed that the time-dependent three-
dimensional structure of genome DNA, i.e., the 4D genome architecture, plays a key role in
this DNA functioning, and now, there is a strong demand for developing a computational
method for a unified view to explain various experimental data. We developed a polymer model
of the genome DNA to examine the self-organized phase separation of chromatin. We show
that the phase separation induced by the heterogeneous interactions among densely dispersed
chromatin in the nucleus is crucial for determining the 4D genome architecture.
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