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The ability of cells and tissues to sense and respond to mechanical stimuli
is crucial for their function and survival, but the mechanisms involved are not fully understood. In
this study, we analyzed the molecular mechanisms by which vascular endothelial cells transmit
information on flow shear stress caused by blood flow from a new perspective focusing on

mitochondria. When cultured human pulmonary artery endothelial cells expressing a o
mitochondria-targeted ATP biosensor were subjected to shear stress, ATP was produced. Inhibition of

oxidative phosphorylation in mitochondria significantly suppressed shear stress-dependent ATP
production and endogenous ATP release, as well as the calcium response via the ATP-activated channel

P2X4, indicating that mitochondrial bioenergetics plays an important role in the signaling
mechanism of shear stress.
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