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Synaptic vesicle glycoprotein 2A (SV2A) mediates action potential-dependent
neurotransmitter release. To investigate the role of SV2A in regulating epileptogenesis, we
generated a novel rat model carrying a Sv2a-targeted missense mutation (L174Q) and analyzed its
seizure susceptibilities. The Sv2a mutant rats are highly susceptible to pentylenetetrazole (PTZ)
seizure. Kindling with repeated PTZ treatments or amygdala stimulation was also markedly facilitated

by the Sv2al174Q mutation. In vivo microdialysis studies revealed that the Sv2al174Q mutation
reduced depolarization-induced GABA, but not glutamate, release in the limbic regions. Furthermore,
the Sv2al174Q mutation reduced the synaptotagminl (Sytl) level. The present results demonstrate that
dysfunction of SV2A due to the Sv2al174Q mutation impairs the synaptic GABA release by reducing the
Sytl level and facilitates the kindling development, illustrating the crucial role of SV2A-GABA
system in regulating epileptogenesis.
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