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Elucidation of activity-dependency and molecular mechanisms of synapse elimination
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In the present study, we have screened signaling molecules for synapse
elimination in developing cerebellum during the period of elimination of redundant climbing fiber (CF) to
Purkinje cell (PC) synapses, a representative case of synapse elimination in developing brain. We found
that Arc mediates CF synapse elimination downstream of neural activity. In addition, two semaphorins,
Sema3A and Sema7A, derived from postsynaptic PCs act as a synaptotoxin and a synaptotrophin,
respectively, through their receptors on CFs. These findings have unraveled the long-unknown mechanism by
which the information for eliminating or strengthening synapses is transmitted from postsynaptic cells to
presynaptic cells. Our findings provide a new iInsight into the roles of semaphorins, a major family of
intercellular signaling molecules known to play crucial roles in development of the nervous system, cell
recognition in the immune system, and formation and regeneration of the bone.
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