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The mechanism of compartmentalization of the cerebellar circuitry: an
optogenetic approach using zebrafish
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Although the general anatomical organization of the cerebellar neural
circuitries is well defined, their functional development 1s still unresolved. To address this
issue, especially focusing on cerebellar compartmentalization, we have applied optical approaches
and behavior analysis to zebrafish. We conducted high-speed calcium imaging of neural activities of
cerebellar Purkinje cells, which was combined with behavioral tests, such as optokinetic response
(OKR) test and tactile stimulation. Specific populations of Purkinje cells were found to be
activated during these tests, and their distribution patterns tend to differ along D-V axis.
Furthermore, OKR was repressed by optogenetic stimulation targeting the activated regions. These
findin?s suggest the structure and roles of the functional compartments in the developing
cerebellum. We have also succeeded in detecting neuronal activities in zebrafish brain by using
newly-developed voltage sensors, ASAP1.
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Optical interrogation of zebrafish cerebellar
circuitry by genetically encoded voltage sensors.
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