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The experience-dependent control of gene expression is critical for the correct
development and plasticity of neural circuits, and aberrations in this program cause
neuropsychiatric disorders, such as autism-spectrum disorders and epilepsy. In our
lab, we are focusing on non-coding RNAs, in particular microRNAs, as an important
post-transcriptional gene regulatory layer. We have identified specific microRNAs
that control neuronal morphology at the level of dendrites and spines by fine-
tuning the local translation of mRNAs at synapses. Furthermore, we have
characterized molecular mechanisms underlying the transport, processing and
activity of synaptic microRNAs. More recently, we have uncovered functions of
microRNAs in neural circuit homeostasis in vivo with implications for ASD and
epilepsy. Currently, we are attempting to obtain a more systems-level view of post-
transcriptional regulation in the mammalian brain, integrating microRNAs with
other non-coding RNA species and RNA-binding proteins. These studies promise to
enhance our mechanistic understanding of experience-dependent neural circuit
development and might pave the way for novel RNA-based therapeutic approaches
in neuropsychiatric conditions.
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