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Optogenetic dissection of neuronal circuit
underlying temporal lobe epilepsy
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Abstract: Temporal lobe epilepsy (TLE) is a
common type of epilepsy and is not well con-
trolled by current treatments. The frequent failure
to treat TLE may be due to our lack of precise
cellular/circuit mechanisms underlying TLE. The

early series of our studies have proved the suc-
cess of low-frequency stimulation treatment for
epilepsy, which was mainly depending on the
stimulation target, the stimulation frequency and
stimulation time (the therapeutic- window phe-
nomenon). Now, by using optogenetics, viral trac-
ing, multiple- channel EEG analysis, imaging,
electrophysiology and pharmacology strategies,
we are continued to investigate the circuit mecha-
nism of therapeutic deep brain stimulation, and
found that entorhinal principal
mediate antiepileptic "glutamatergic- GABAer-
gic” neuronal circuit for brain stimulation treat-

neurons

ments of epilepsy. Meanwhile, we are currently
focusing on the interplay of inhibitory and excit-
atory network in the key input/output regions of
the hippocampus that related to the generation
of in TLE. Specially, we found that depolarized
GABAergic signaling in subicular microcircuit me-
diates generalized seizures in TLE and a direct
septal cholinergic circuit attenuates TLE through
driving hippocampal somatostatin inhibition.
These findings may be of therapeutic interest in
understanding the pathological neuronal circuitry
in TLE and further the development of novel thera-
peutic approaches or drug targets.
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