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Analysis of plasticity of neurotransmission in the dentate granule cell synapses
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Presynaptic long-term potentiation (LTP) is thought to play an important
role in learning and memory. However, the underlying mechanism remains elusive because of the
difficulty of direct recording during LTP. Hippocam- pal mossy fiber synapses exhibit pronounced LTP

of transmitter release after tetanic stimulation and have been used as a model of presynaptic LTP.
Here, we induced LTP by optogenetic tools and applied direct presynaptic patch-clamp recordings. The
action potential waveform and evoked presynaptic Ca2+ currents remained un- changed after LTP
induction. Membrane capacitance measurements suggested higher release probability of synaptic
vesicles without changing the number of release-ready vesicles after LTP induction. We propose that
dynamic changes in the active zone components may be relevant for the increased fusion competence
and synaptic vesicle replenishment during LTP.
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