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Elucidating the force-based mechanisms regulating nuclear structure and function

Shimamoto, Yuta
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This study focused on elucidating the physical and molecular basis
underlying nuclear mechanical response, with an ultimate goal to understand cell’ s
mechanotransduction mechanisms. It had long been recognized that mechanical force acting on a cell
can transmit across the cytoplasm and alter the structure and function of the nucleus. However, it
was largely unknown how the nucleus resists and responds to the force, due primarily to the lack of
a suitable assay. To address this, we developed a microneedle-based micromanipulation setup and
guantitatively examined the mechanical response of human cell nuclei, such as those of HelLa cells.
Combining biochemical perturbation assays, our measurements revealed that chromatin can respond to
stretching force that acts on the nucleus, and that the chromatin’ s response to force is
significantly suppressed upon digestion of DNA or acetylation of histones.
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