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Modeling study on the impact of detailed biophysical properties of individual
neurons on global network dynamics in the cerebellum

Yamazaki, Tadashi
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To investigate how the detailed structure of individual neurons, such as
spatial morphology and distribution of ion channels, influences information processing in the
cerebellum, multi-compartment models of granule cells, Golgi cells, and Purkinje cells were
implemented, and a network model of the cerebellar cortex was constructed. To speed up simulations,
we adopted an explicit method to calculate membrane potentials. Then, we examined the intracellular
dynamics and learning capabilities of Purkinje cells in response to sequential stimuli of parallel
fibers. Furthermore, we examined how shrinkage of dendrites in Purkinje cells affect the
spatiotemporal activity of downstream deep cerebellar nucleus neurons. These findings have been
summarized in peer-reviewed papers and a textbook.
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An explicit method to accelerate simulation of a cerebellar multi-compartment network model
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igh-performance simulation of multi-compartment models using an explicit method
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Cerebellum-neuron-model-simulation-using-RKC
https://github.com/numericalbrainorg/Cerebellum-neuron-model-simulation-using-RKC
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