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Molecular mechanism of synapse differentiation and circuit formation by complex form
ation of secreted synapse organizer with its receptors
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We had proposed a new molecular mechanism underlying cerebellar parallel fiber syn
apse formation; secreted CbInl links its two receptors, GluD2 and Neurexin, across synaptic cleft, leading
bidirectional synaptic differentiation. In hippocampal CAl pyramidal neurons, most related receptor, GluD
1 is restrictedly localized in TA layer which is the most distal part in CAl dendrites, where GluDl is res
ponsible for establishment of LTD. Analysis in ChInl or CbIn4 knockout mice, restricted localization of G
IuDl in TA layer requires its ligands Chinl and Cbln4.
Thus we now propose the more general function of protein complex, Neurexin-CbIn-GluD in synapse formation
and establishment of neuronal circuit precisely, not only in cerebellum but also in hippocampus.
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