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Synaptic plasticity of co-release of glutamate and GABA in the central nervous
system
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To elucidate the molecular mechanisms of synaptic plasticity of glutamate
and GABA co-release, we examined the synaptic plasticity at the supramammillary nucleus (SuM) to
dentate granule cell (GC) synapses. By postsynaptic depolarization, we found that glutamatergic SuM
inputs exhibit long-term potentiation (LTP), while GABAergic co-transmission is not influenced.
Owing to the dynamic change of excitatory and inhibitory balance of SuM inputs after induction of
LTP, SuM inputs effectively discharge GCs. We further found that SuM-GC synapses exhibit
spike-timing-dependent plasticity. Our findings indicate that SuM-GC synapses elicit different forms

of plasticity and modulate GC outputs.
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