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Purkinje cells are the sole output of the cerebellar cortex. Therefore, to
understand information processing in the cerebellar circuit for motor coordination and learning, it is
necessary to understand the mechanisms regulating action potential conduction in their myelinated axons.
In particular, voltage-gated potassium (Kv) channels are of importance. In this study, we found novel
expression of the calcium and voltage-activated BK channel in Purkinje cell axons. Our results suggest
that axonal BK channels uniquely support high-fidelity firing of action potentials in myelinated Purkinje
cell axons, thereby underpinning the output of the cerebellar cortex to the deep cerebellar nuclei. They
also indicate that there are dynamic changes in calcium near the nodes of Ranvier. Taken together, our
research opened a new possibility that neuronal signals can be dynamically regulated in the axon.
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