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Phsyiological study in developmental synaptic competition and elimination
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For the maturation of brain neuronal circuit, surviving of necessary
synapses and elimination of redundant synapses are crucial, but functional differentiations during
the process remain elusive. Here, we found distinct developments of transmitter release kinetics at
surviving and eliminating presynaptic terminals. At surviving terminals, total number of releasable
vesicles enlarges first, and capacity for rapid exocytosis is established experience-dependently
thereafter. At eliminating terminals, not only transmitter release mechanism, but also calcium
current and terminal size exhibit no developmental maturations. By contrast, developmental changes
of action potential waveforms are indistinguishable between surviving or eliminating terminals, and
showed no experience-independence. Thus, we reveal pathway-specific, experience-dependent, and
experience-independent developmental presynaptic maturation, which will lead to deeper
understandings of brain neuronal circuit establishment.
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