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Based on the new analysis of the physical properties of chromatin, we
developed the first computational method to quantitatively simulate the three-dimensional (3D)
structure and movement of the whole genome of human cells. The analysis showed that the
heterogeneous repulsive interactions among chromatin regions bring about the phase separation of
chromatin, forming the whole-genome 3D structure. We calculated the responses of cells to various
perturbations, including inhibition of the transcription activity. With the cooperation of the
experimental group investigating the single-cell chromatin dynamics, we showed the intrinsic
relationship between chromatin dynamics and transcription activity.
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