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Elucidation of molecular bases in neurodevelopmental disorder from the aspects
of non-neural cells and microRNA biosysthesis
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Rett syndrome (RTT) is a severe neurological disorder with impaired brain
development caused by mutations in MECP2, yet the underlying mechanism remains elusive. We have
previously discovered that MeCP2 facilitates processing of a specific microRNA, miR-199a, by
associating with Drosha complex to regulate neuronal functions. Here, we show that the
MeCP2/miR-199a axis regulates neural stem/precursor cell (NS/PC) differentiation. We found a shift
from neuronal to astrocytic differentiation of MeCP2- and miR-199a-deficient NS/PCs due to the
upregulation of a miR-199a target, Smadl, a downstream transcription factor of bone morphogenetic
protein (BMP) signaling. Moreover, miR-199a expression and treatment with BMP inhibitors rectified
differentiation of RTT patient-derived NS/PCs and development of brain organoids, respectively,
suggesting that facilitation of BMP signaling accounts for the impaired RTT brain development.
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