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Elucidation of the pathogenesis and development of new diagnostic and
therapeutic strategy of kidney disease based on mechanobiology
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Kidney cells are exposed to various mechanical stimuli caused by blood flow,
blood pressure, and urinary flow, but their sensing and response mechanisms remain largely elusive.
In this study, we focused on the mechanosensor molecule Piezo2, and found that in the normal

kidney, Piezo2 expression was restricted to the glomerular mesangial cells and juxtaglomerular
renin-producing cells. In the developing metanephros, Piezo2 was expressed in the Foxdl-positive
mesenchymal progenitor cells and their lineage cells. In dehydration mice, its expression was
decreased in the mesangial cells, while increased in the renin cells. In hypertensive
nephrosclerosis models with glomerular hypertension, Piezo2 expression was enhanced in the mesangial
cells, some renin-producing cells, and perivascular collagen-producing cells, which was normalized
by antihypertensive treatment with mineralocorticoid receptor antagonist. These results suggest the
role of Piezo2 in the pathogenesis of kidney diseases.
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