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We investigated the effects of mechanical stimulation on nuclear morphology
and resistance of intracellular DNA to UV damage. Adherent cells on silicone elastic membranes were
subjected to ~10% cyclic uniaxial stretch at a frequency of 0.5 Hz for 12 h. The intracellular actin

cytoskeleton and nucleus were found to be elongated and aligned in an actomyosin tension-dependent
manner. The nuclei of the stretched cells were dramatically compressed by the reorganized actin
cytoskeleton, and a significant increase in the intranuclear DNA density was observed. Intercellular
tension, as assessed with live cell atomic force microscopy imaging, also increased following
exposure to cyclic stretch. The UV radiation-induced DNA damage significantly decreased in these
stretched cells. These results indicate that the cyclic stretch-induced morphological changes in the
nucleus improve the UV radiation resistance of cells, probably owing to the intracellular
force-induced condensation of chromatin.
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