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Elucidation of a novel mechanism relevant to disruption of microRNA biogenesis,
explaining neurodevelopmental diseases.
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Rett syndrome (RTT) is a neurodevelopmental disorder caused by MECP2 mutations.
Although emerging evidence suggests that MeCP2 deficiency is associated with dysregulation of mechanistic
target of rapamycin (mTOR), which functions as a hub for various signaling pathways, the mechanism
underlying this association and the molecular pathophysiology of RTT remain elusive. We show here that
MeCP2 promotes the ﬁosttranscriptional processing of particular microRNAs (miRNAs) as a component of the
microprocessor Drosha complex. Among the MeCP2-regulated miRNAs, we found that miR-199a positively
controls mTOR signaling by targeting inhibitors for mTOR signaling. miR-199a and its targets have
opposite effect on mTOR activity, ameliorating and inducing RTT neuronal phenotypes, respectively.

Furthermore, genetic deletion of miR-199a-2 led to a reduction of mTOR activity in the brain and
recapitulated numerous RTT phenotypes in mice.
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