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Neural network mediating the acquisition and
performance of instrumental learning: Genetic
manipulation of specific neural circuits in the brain
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Instrumental conditioning is a critical adaptive mechanism by which animals learn an
association between sensory cues and motor responses leading to reinforcement. The
cortico-basal ganglia circuitry is known to play an important role for the acquisition and
performance of instrumental learning. The dorsal striatum receives converging excitatory
inputs from diverse brain regions including the cerebral cortex and the intralaminar/midline
thalamic nuclei, and projects to the basal ganglia output nuclei through direct and indirect
pathways. However, the mechanism remains unclear how neural circuitry mediates these
learning processes. Our research group developed a strategy to target specific neural
pathways and applied this strategy for studying the roles of the pathway that constitute basal
ganglia circuitry in sensory discrimination. | will talk about a coordinated mechanism that
regulates the response time and accuracy in the execution of sensory discrimination through
striatal direct and indirect pathways, and distinct roles of two thalamostiratal pathways
originating from the intralaminar nuclei that regulate the acquisition and performance of

discriminative behavior. In addition, the applications of viral vector system for other neural
circuit research will be introduced.

INAFOANEAE T, BENHBRRIREIERMAS, BTHEGFEAZTRI VAMILARI I —FHFE I,
FEDKEIZEAD A NREERMGEEDHREZAREE SNFE LT,
o OEIE. BiE (J. Neurosci., 2011; 31: 17169-79) (EMY THL I AT FILOT—FEY + &
EUCERMBETIVERW=-HE (Nature 2012; 487: 235-8) IZHIEHEShTWWET,

SEIE, FAREIN-HREREEREBRMERBLE L. REOMERRZHELWVEKFETT,

¥ AeIF—IF. KEROBGIRBENHRELVET,
i pIF—HEA: B4t K BB Ag7227

&
o
A T o o o o o o S o e

i



