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Induction of DNA dispersion by mechanical stimulation of the nucleus and its
possible application to cell function control

Matsumoto, Takeo
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Osteoblast-like cells MC3T3-E1 were passed throu?h a microchannel having a
narrow portion of 10 um in width and 100 um in length to compress the cell nuclei. The number of
intranuclear DNA aggregates decreased after passage through the channel, but the total volume did
not change, suggesting the possibility that the aggregates fused together. In addition, the cell
proliferation rate decreased after passage through the channel. When dynamic compression with an
amplitude of 1 um and a frequency of 800 Hz was applied to the S-phase nuclei for 5 min, the number
of aggregates decreased and the projected area did not change significantly. In the non-S phase, the
number of aggregates and the projected area increased significantly. The DNA become loosened due to

replication in the S phase. This may disassemble the aggregates easily. In addition, the loosened
DNA may push the nuclear membrane from the inside and it may make the nucleus less likely to
collapse.
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