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To elucidate mechanisms underlying voluntary movement, we conducted interdisciplinary research focused on
the structure, function, and dysfunction of neural circuits. In the structural analysis, Dr. Nambu recorded
neurons in the thalamus and cerebral cortex while electrically stimulating the basal ganglia and cerebellum.
This group found that the recorded neurons received distinct types of signals from the basal ganglia and
cerebellum. In the anatomical analysis, Dr. Takada employed an anterograde tract tracing approach and
revealed that neurons in the supplementary motor cortex and premotor cortex projected to different layers of
the primary motor cortex. In addition, Dr. Takada generated viral vectors carrying one of four fluorescent
tracers, developing a new methodology for tracing multiple neuronal tracts across synapses. In the functional
analysis, Dr. Hoshi used a multiple electrode array, while animals performed a variety of motor tasks, to record
neurons from multiple brain regions, including the frontal cortex, basal ganglia, and cerebellum. His group
subsequently described the functional specialization and organization of each brain area. In the dysfunction
analysis, Dr. Kobayashi developed an efficient method for trapping neuronal communication in a specific
neural pathway by introducing viral vectors in rodent brain. Dr. Takada applied this method to the projections
from the substantia nigra to the striatum in monkeys, and confirmed that this method worked in the monkey
brain.  Dr. Nambu analyzed neurons of Parkinsonian monkeys treated with MPTP
(1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine), revealing dysfunction underlying Parkinson’s disease.
Together, these findings concerning structure and function deepen our understanding of neural circuit
mechanisms underlying voluntary movement. Moreover, new methods for intervening in neural circuit
communication revealed pathophysiological mechanisms, as compared with those observed under normal
conditions.
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