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Blood flow-sensing mechanisms via lipid molecules in endothelial plasma
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The function of vascular endothelial cells is regulated by the shear stress
caused by blood flow. However, it is unclear how endothelial cells sense shear stress. In this
study, we aimed to elucidate the mechanical response of the plasma membrane itself, which is a
phospholipid bilayer, from a new perspective. We established a new method for live imaging of
cholesterol molecules in cell membranes and found that shear stress instantly reduces cholesterol in

the plasma membrane. Biochemical quantitative analysis showed that the amount of cholesterol was
reduced by about 60% compared to the control under static conditions. Furthermore, it was found that

shear stress-induced cholesterol reduction played an important role in shear stress-dependent
calcium signaling.
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