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Abstract:  
The coupling between presynaptic Ca2+ channels and release sensors is a key factor that deter-
mines the efficacy and speed of synaptic transmission. Classical work at the young calyx of Held, a 
key synapse in the auditory pathway, suggested that the coupling between Ca2+ channels and re-
lease sensors is loose, with a mean distance of approximately 100 nm. To probe the coupling con-
figuration in mature synapses in cortical microcircuits, we examined GABAergic synapses between 
fast-spiking interneurons and granule cells in the dentate gyrus using the exogenous Ca2+ chela-
tors BAPTA and EGTA. We found that at these synapses coupling was very tight, with an average 
distance of 10–20 nm. Similarly, we found tight coupling at GABAergic synapses in the cerebellum. 
These results suggest that nanodomain coupling is much more prevalent than previously thought. 
To examine whether any synapse in the mature CNS makes use of loose coupling, we further 
probed the coupling distance at glutamatergic mossy fiber synapses, a key synapse in the tri-
synaptic circuit of the hippocampus. We found that coupling distance at this synapse was loose, 
with a mean distance of ~80 nm, and that loose coupling enabled presynaptic plasticity at these 
synapses. Thus, loose coupling is not a developmental phenomenon, as previously thought, but is 
regulated in a synapse-specific manner. Furthermore, loose coupling enables several forms of pre-
synaptic plasticity.  
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