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Mechanism of DNA loop formation by osmotic pressure of cohesin
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DNA in eukaryotic cells is composed of DNA loops of the order of 10k-1Mbps.

The DNA loops are produced by the loop extrusion process, with which cohesin uni-directionally
translocates DNA with a constant rate. With cohesin removal, the transcription levels of the target
genes of superenhancers decreases significantly. The superenhancers are localized at the surfaces of
transcriptional condensates, which are composed of transcriptional machineries. We have analyzed
the dynamics of DNA at the surfaces of transcriptional condensates to theoretically predict that the

loop extrusion process decreases the surface tension of transcriptional condensates and enhances
the accessibility of the target genes of superenhancers to the transcriptional machineries in the
condensates.
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