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Abstract

The mammalian CNS lacks intrinsic regenerative capacity to replace lost neurons and induce functional

recovery after injury/diseases. Reprogramming brain-resident glial cells into clinically-relevant induced

neurons (iNs) is an emerging strategy towards replacing lost neurons and restoring lost brain functions.

A fundamental question is whether iNs can promote functional recovery in pathological contexts. We

addressed this question in the context of therapy-resistant Mesial Temporal Lobe Epilepsy (MTLE),

which is associated with hippocampal seizures and degeneration of hippocampal GABAergic

interneurons. Using a MTLE mouse model, we show that retrovirus-driven expression of Ascl1 and Dlx2

in reactive hippocampal glia in situ, or in cortical astroglia grafted in the epileptic hippocampus, causes

efficient reprogramming into iNs exhibiting hallmarks of interneurons. These induced interneurons

functionally integrate into epileptic networks and establish GABAergic synapses onto dentate granule

cells. MTLE mice with GABAergic iNs show significant reduction in both number and duration of

spontaneous recurrent hippocampal seizures. Thus glia-to-neuron reprogramming is a potential disease-

modifying strategy to reduce seizures in therapy-resistant epilepsy.
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