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Simulation study on functional roles of morphological strucutre of neurons in
cerebellar learning

Yamazaki, Tadashi

3,800,000

Neurons have characterstic morphotogical structures, yet how the structures
affect information processing in the brain remains unknown. In this study, we built a spiking
network model of the cerebellar cortex composed of Purkinje cells, granule cells, and Golgi cells,
that have detailed and realistic morphological shapes. We employed a graphics processing unit (GPU)
for parallel computing and achieved 24 times faster numerical simulation than a standard CPU. The
network exhibited synchronous oscillatory firing of granule cells and Golgi cells at around 14 Hz,
whereas Purkinje cells also emitted spikes with the correlated firing rate. We found that when the
dendrites of the Purkinje cells were shrinked, which was observed in animals with neuronal / genetic

disorders, the synchronized firing among the Purkinje cells was disrupted. These results suggest
that morphological structure of neurons play important roles in normal brain functions.
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