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Elucidation of motor learning strategy via two types of the cerebellar synaptic
plasticity
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Long-term depression (LTD) of synaptic transmission between parallel fiber
and Purkinje cell is essential for motor learning in the cerebellum. The size of the LTD was
reported to be graded in rats, but not in mice. In the present study, the presence of graded LTD
formation was examined in mice cerebellar slice, and as a result, LTD was formed in an
all-or-nothing manner in mice. We have also reported that there is a constitutive recycling of
AMPA-type glutamate receptors in rat Purkinje cells, but not in mice. A simulation using a model
suggests that constitutive recycling of AMPA-receptor is advantageous for graded LTD formation. The
graded LTD was considered to be advantageous for the difficult motor learning by volition, and the
direction of evolution was suggested.
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