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Physiologocal roles of the basal ganglia on motor control and lerarning.
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The basal ganglia is considered to play important roles on motor control, motor
learning, reward prediction and emotion. In this study, | investigated the physiological and behavioral
roles of striatal projection neurons, striato-pallidal neurons, striato-nigral neurons and
cortico-striatal neurons in the basal ganglia.

I used transgenic mouse lines, which express channelrhodopsin-2 (ChR2) in striatal projection neurons,
striato-pallidal neurons and striato-nigral neurons, respectively. In addition, | used retrograde
lentiviral vector to express ChR2 in cortico-striatal neurons. The ﬂathway specific excitation induced by
ChR2 gave effect on the neuronal activity in the output nuclei of the basal ganglia (the substantia nigra
pars reticulata, SNr). The biphasic or triphasic responses in the SNr through ChR2 also induced changes
in motor behaviors.
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