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Newly born neurons migrate in crowded brain tissue to their individual sites

of function in the developing cortex. This study explored the mechanism by which neurons sense the
local physical environment and generate cytoskeletal force to pass through the confined
3-dimentional space. We organized an interdisciplinary team to elucidate the novel mechanism of
neuronal migration. We designed micropatterned substrates mimicking the size and geometry of
interstitial space of the developing brain tissue and observed cytoskeletal dynamics during confined
migration at a high spatiotemporal resolution. Pharmacological and molecular perturbation analyses
clarified that the increase in plasma membrane tension activated a mechanosensitive channel PIEZOL.
PIEZO1-induced calcium influx triggered the PKC-ezrin cascade, which recruited actomyosin and
transmitted its contractile force to the posterior plasma membrane. Our results demonstrate a novel

mechano-sensing mechanism of neuronal migration.
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