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Biomechanical study for controlling cell functions by manipulating the nuclear
mechanical environment.
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We demonstrated the mechanical deformation and trapping of the intracellular
nucleus using the microfabricated substrates. We investigated the effects of nuclear deformation on the
physiological functions of cells. We found that the mechanical trapping of the cell nuclei with the
micropillars significantly inhibited cell migration and DNA synthesis. The cell proliferation was
significantly inhibited in the micropillar substrates even though the cells did not reach the confluent
state. A detailed image analysis with confocal microscopy revealed that expression of lamin A/C was
significantly decreased in the region deforming along the pillar surfaces, and underlying DNA
distribution became more heterogeneous. These results may indicate that lamin A/C has a role of
mechanosensor to detect an excessive deformation of nucleus, and they switch the cell state from an
“ active phase” to a“ resting phase” .
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