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Injury to the human CNS is devastating because our adult mammalian CNS lacks intrinsic regenerative
capacity to replace lost neurons. Acute CNS injury and chronic neurodegenerative diseases are
associated with irreversible loss of neurons and permanent deficits. Most neurological diseases
associated with neuronal death are also accompanied by reactive gliosis. An emerging approach
towards replacing lost neurons is to instruct fate conversion of reactive glial cells into clinically-relevant
induced neurons (iNs) by direct lineage reprogramming (Heinrich, et al Nat Cell Biol, 2015; Vignoles et
al, Trends Mol Med, 2019). We showed that mouse astroglia and NG2 glia can be reprogrammed in
vitro and in vivo to generate functional iNs by forced expression of neurogenic transcription factors
(Heinrich et al, PLoS Biol, 2010; Nat Protoc, 2011; Stem Cell Reports, 2014; Gascon et al, Cell Stem
Cell, 2016). It remained a crucial question whether iNs are endowed with the capability to promote
functional recovery in pathological contexts. We have recently adressed this question in the context of
Mesial Temporal Lobe Epilepsy, the most common form of drug-resistant epilepsy. Using a mouse
model of epilepsy, we showed that reactive glia can be converted into GABAergic neurons (typically lost
in epilepsy) that show a considerable level of synaptic integration within the epileptic brain and reduce
seizures (Lentini et al, Cell Stem Cell, 2021).

While glia-to-neuron reprogramming emerges as neuron-replacement strategy, our
understanding of this process is very limited. It is a fundamental question to unravel how transcription
factors impose on glial cells a new molecular program reassigning the novel neuronal identity. The aim
of this project is to decipher the molecular mechanisms underlying glia reprogramming into GABAergic
iNs. During his/her internship, the Master student will join forces to study these exciting questions using
techniques such as cell culture, immunostaining, confocal microscopy, pharmacological manipulations,
time-lapse video microscopy and analysis of single-cell RNA sequencing datasets.
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