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Study on mechanism of endothelial mechanotransduction by using micro-mechanical
manipulation technique
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Cells may change their morphology and function in response to surrounding
mechanical environment. Recently, it has been pointed out that primary cilia protruding from the
surface of cells contribute to the sensing mechanism of mechanical stimuli, however, the detail of
the mechanosensing mechanism remains unclear. The objective of this project was to estimate the
mechanotransduction pathway of endothelial cells in response to flow stimuli using magnetic nanobead

technology. Cellular responses to an externally applied magnetic field after attaching magnetic
nanobeads to the cell surface was measured. It was found that the cells elongated in the direction
of the magnetic field. A microfluidics system was also constructed to efficiently generate magnetic
nanobead-introduced artificial cells. Furthermore, a measurement of mechanical properties of primary
cilia was newly designed and developed.
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