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Project title: Selectively targeting the claustrum with optogenetic tools to study and harness
its inhibitory power in epilepsy.

Project summary : Our group is interested in how different cell types, and brain regions
regulate brain excitability in physiological conditions and in paroxysmal disorders
(https://www.ibexlaboratory.com/).

Here, we propose to study and harness the inhibitory power of the claustrum, a small elusive
structure at the interface between the cortex and subcortical areas. The claustrum receives
inputs from and projects to almost all cortical areas. Moreover, while claustro-cortical
projection neurons excite both excitatory pyramidal neurons and inhibitory Parvalbumin-
positive and Neurogliaform (NGF) cells, the net effect of claustrum stimulation is a long-
lasting inhibition of the neocortex that is mediated by synchronous activation of NGF cells
across cortical layers. We will therefore hijack the claustrum to globally inhibit the cortex
and see whether this can stop seizures.

To begin with, the project will involve developing and characterising the method to
selectively target the claustrum with optogenetic and chemogenetic tools using stereotaxic
viral injections and immunostaining. We will then express an optogenetic actuator in the
claustrum and study whether optogenetic stimulation of claustral fibres in the different
neocortical areas can stop or reduce seizure activity either in ex vivo or in vivo animal
models of epilepsy. This second part will involve extracellular electrophysiology and
optogenetic stimulation.

This project could be the foundation of a PhD project and be further developed for in vivo
investigations using a variety of electrophysiological methods (e.g. Neuropixels), closed-loop
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optogenetic manipulation and imaging techniques (e.g. Miniscope, photometry, two-photon
microscopy).
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