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Development, plasticity, and its critical period of the corticospinal synapses
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We found corticospinal (CS) synapses were formed at first diffusely in the spinal
gray matter, but later, the ventral part was eliminated in an NMDA receptor &#8211; dependent manner. We s
howed there was critical period (7-12 DIV) in this activity-dependent developmental plasticity. In the pre
sent studies we revealed that the ending of this critical period is determined by the developmental shift
of dominant NMDA receptor subtype, from 2B to 2A. Moreover, the maniﬁulation which elevated 2B subtype pro
longed the critical period. Furthermore, we showed in vivo rodents that CS axons made direct synaptic cont
act with spinal motoneurons innervating distal forelimb muscles, although rodent motoneurons are known to
receive no direct synapses from CS axons. These CS-motoneuron synapses might be eliminated during developm
ent. This would be an excellent in vivo target for studies of the developmental plasticity at the cellular
and molecular level.
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