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Exploration of the role of cortico-basal ganglia loop on cognitive function
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To explore roles of the cortico-basal ganglia circuits in cognitive
functions, we trained non-human primates on the self-timed saccade task, and recorded neuronal
signals from the basal ganglia and the thalamus. We found that neural signals in the input structure

of the basal ganglia displayed changes just after the instruction of the length of the waiting
period in a manner that depended on the length of the period (Suzuki & Tanaka, 2019).
We also found the clear association between neuronal activities during the self-timed task and
anti-saccade tasks for individual thalamic neurons. To investigate mechanisms that generate these
signals in the thalamus, we assessed roles of cortical input on the activities of the motor thalamus
using optogenetic inactivation approach. Many thalamic neurons showed task-specific changes upon
light stimulation, suggesting that the cortico-thalamic pathways can be actively involved in
computations that are associated with goal-directed behavior.
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temporal scaling

(Murray & Escola,

2017; Wang et al., 2018; Hardy et

al., 2018)
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