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Learning better motor action and behavior is the essential function of the animal brain.
The cerebellum (Cb) contributes to motor learning through the computation of the
instructive error signal as the dopaminergic neurons in the substantia nigra pars
compacta (SNc) and ventral tegmental area (VTA) do it through the computation of the
reward prediction error (RPE). However, it was unclear how the Cb and dopaminergic
computations are integrated and collaboratively address the motor learning process.
Recent studies found that the Cb also encodes reward-related information like the
dopaminergic neurons. And our laboratory also reported the Cb has excitatory
monosynaptic projections to the SNc and VTA. Given these previous studies, we
hypothesized the Cb sends reward-related information to the dopaminergic systems and
modifies their RPE computations. We addressed this subject using fiber photometry and
optogenetics in a head-fixed Pavlovian mouse. We observed the Cb-SNc¢/VTA projections
were activated not only at reward-predictive timing but also at reward delivery, whose
activation amplitude was dependent on the value of the reward. In addition, opto-
inhibition of the Cb projections in the dopaminergic system affected dopamine release
dynamics in a striatal region. These results indicate that reward-related information in
the cerebellum could contribute to the motor learning process through modification of
the SNc¢/VTA dopaminergic RPE computation, and the Cb might have an impact on
Parkinson’s disease and substance abuse via this cerebellar-dopaminergic pathway
because the SNc¢ and VTA dopaminergic neurons are considered central parts of these
diseases.
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