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Functional analysis of cortico-basal ganglia circuit for prediction and
decision-making in adult zebrafish
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Animals make appropriate decisions according to their surrounding
environment. In this study, we used the compact cortico-basal ganglia circuit of adult zebrafish to
image neural activity during prediction-based decision-making. We confirmed that learning-dependent
predictive information appeared in the striatum, and that these predictive information were
integrated in the output neurons in the zebrafish globus pallidus internus. Based on these results
and ones previously obtained in our laboratory, we propose a computational model where the basal
ganglia output destabilizes the cerebral cortex for transition of the behavioral states, which leads

the fish to a learned appropriate sensory situation. This model provides a basic computational
principle of the vertebrate cortico-basal ganglia circuit.
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Zebrafish capable of generating future state prediction error show improved active
avoidance behavior in virtual reality
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