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Identification of the brain regions responsible for epilepsy and aggression
induced by impaired synaptic transmission
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The Muncl8-1 synaptic protein Sgene STXBP1) is essential for
neurotransmitter release. STXBP1 gene mutations are widely observed in patients with epilepsies,
although the circuit basis remains elusive. We show that mice with Stxbpl haplodeficiency exhibit
absence seizures with spike-and-wave discharges (SWDs) initiated by reduced cortical excitatory
transmission into the striatum. In Stxbpl haplodeficient mice, there is a reduction in excitatory
transmission from the neocortex to striatal fast-spiking interneurons (FSIs). FSI activity
transiently decreases at SWD onset, and pharmacological potentiation of AMPA receptors in the
striatum suppresses SWDs. Furthermore, in wild-type mice, pharmacological inhibition of
cortico-striatal FSI excitatory transmission triggers absence and convulsive seizures. These
findings suggest that impaired cortico-striatal excitatory transmission is a plausible mechanism
that triggers epilepsy in Stxbpl haplodeficient mice.

Stxbpl Scn2a



syntaxin-1 Munc18-1

Stxbpl
STXBP1
Munc18-1
Stxbpl Stxbpl
Stxbpl
Miyamoto et al. 2017 Stxbpl
1
2
Stxbpl
Munc18-1
loss-of-function
Stxbpl
Munc18-1
In vivo
GABA
in vivo
Stxbpl Spike-and-Wave Discharges: SWDs

(Ogiwara, Miyamoto et al.,
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