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Analysis for heterosynaptic competition between parallel and climbing fiber in
mature Purkinje cells
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Purkinje cells receive two excitatory inputs, parallel fiber (PF) and
climbing fiber (CF). This PC circuitry is established by heterosynaptic competition between PF and
CF, fueled by glutamate receptor GIuRd 2 and voltage-gated calcium ion channel Cav2.1, respectively.

However, it has been unclear whether this heterosynaptic competition maintains PC circuitry in the
adult cerebellum. To uncover this question, I investigated novel mouse line, in which Cav2.1 gene
can be deleted in adult PCs by the drug-induced ablation system. In anatomical and
electrophysiological investigation, inducible Cav2.1 ablation in the adult cerebellum caused motor
discoordination and imbalance of heterosynaptic competiton with proximal expansion of PF territory.
Therefore, Cav2.1 fuels CF inputs and balance heterosynaptic competition in the adult cerebellum.
This result strongly suggests that the balance of heterosynaptic competition is essential for the
cerebellar function.
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