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Investigation on the homeostasis mechanism of cells based on the
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To elucidate the mechanism of vascular smooth muscle cell (VSMC)
homeostasis, we developed a novel micro-grooved collagen substrate to control cell orientation
similar to that in aortic walls, and found that the contractile differentiation of VSMCs were
significantly facilitated on this substrate. We also investigated the internal tension of actin
stress fibers and the mechanical properties of the nucleus in VSMCs using atomic force microscopy,
and found that nuclear stiffening and the loss of nuclear-cytoskeletal connection may be important
factors not only in the maintenance of the VSMC contractile phenotype but also in the protection of
biomechanical and physiological integrity of the cell nucleus from external mechanical disturbances.
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