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Optical mapping of cerbrocerebellar communication loop
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Interplay between the cerebellum and the neocortex is crucial for the execution
of skilled movement and motor learning. To elucidate comprehensive functional connections between the
neocortex and the cerebellar cortex, here we perform cell-attached recordings from the cerebellar
Purkinje cell while layer 5 pyramidal neurons located at various area of the cerebral cortex are
optogenetically stimulated in Thyl-ChR2-EYFP mice. Photostimulation reliably evokes simple and complex
spikes, which are respectively induced by parallel and climbing fiber inputs, in the Purkinje cell with
distinct spike probabilities and different latencies. Accordingly, we identify spatial and temporal spike
maps on the cerebral cortex including sensory and motor area. The results indicate that specific areas of
cerebellum are closely associated with motor and sensory area, thus implying these information are
integrated in the specific cerebellar regions so as to control accurate coordination of movement.
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