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Circuit mechanisms for intractable epilepsy and intellectual disabilities caused
by impairments of synaptic transmission
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The STXBP1 gene encodes the syntaxin-binding protein 1 that critically
controls synaptic transmission. This gene harbors a high frequency of de novo mutations in
neurodeveloEmentaI disorders. However, the system and behavioral-level pathophysiological changes
caused by these genetic defects remain poorly understood. Constitutional (Stxbpl+/-) mice were
subjected to a behavioral test battery examining locomotor activitg, anxiety, fear learning, and
social interactions including aggression. Stxbpl+/- male mice exhibited enhanced aggressiveness and
impaired fear learning. Pharmacological potentiation of the excitatory transmission at active
synapses via the systemic administration of ampakine CX516, which enhances the excitatory
postsynaptic function, ameliorated the aggressive phenotype of Stxbpl+/- mice. These findings
suggest that normalizing the excitatory synaptic transmission is a potential therapeutic option for
managing aggressiveness in patients with STXBP1 mutations.
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