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Neural basis of rhythmical motor behavior
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Our behavior encompasses many rhythmic movements, exemplified by those used in run
ning and playing musical instruments. These behaviors requires one particular basement rhythm. Such baseme
nt rhythm consist of many individual rhythms of body parts such as arms. To explore the neural processing
underlying such sequential motor behavior, we developed a running wheel system that allows recording of ne
ural activity as the mouse run in the wheel. A motor-driven wheel with a running surface made up of spatia
Ily organized pegs serving as footholds that can be arranged in ladder-like patterns controlled the steppi
ng of mice by the experimentally adjusted patterns of the pegs. Mice were water deprived to motivate them
to adjust their steps to the particular peg-pattern in order to run efficiently to reach and drink on the
fly from a water spout. We recorded spike activity in the primary motor cortex and in the dorsolateral str
iatum, and analyzed the correlation to the motor rhythms.



c-fos

c-fos

360



4

Beer Z., Chwiesko C., Kitsukawa T.,
Sauvage M.M. Spatial and stimulus-t
yge tuning in the LEC, MEC,POR, P
rC, CAl, and CA3 during spontaneou
s item recognition memory. Hlfgocam
pus, 23, ppl425-1438, 2013.

doi: 10.1002/hip0.22195 Epub 2013 Sep 18.

Nakamura N. H., Flasbeck V., Maing
ret N., Kitsukawa T., Sauvage MM.
Proximodistal segregation of nonspati
al information in CA3: preferential re
cruitment of a proximal CA3-distal C
Al network in nonspatial recognition
memory. J Neurosci. 0: 33(2
8). pp11506-14, 2013.

doi: 10.1523/JNEUROSCI.4480-12.2013.

Hirano K., Kaneko R., lzawa T., Kaw
aguchi M., Kitsukawa T. Yagi T. Sing
le-neuron diversity generated by Prot
ocadherin-b cluster in mouse central
and peripheral nervous systems. Fron
tiers_in Molecular Neuroscience.
5: 90, ppl-13, 2012.

doi: 10.3389/fnmol.2012.00090. eCollection 201
2.

Kitsukawa T., Nagata M., Yanagihara
D., Tomioka R., Utsumi H., Kubota
Y., Yagi T., Graybiel A. M., Yamamori
T.. A novel instrumented multipeg ru
nning wheel system, Step-Wheel, for
monitoring and controlling complex se
quential steppln% in mice. J Neuroph
ysiol. 106: pp479-487, 2011

doi: 10.1152/jn.00139.2011. Epub 2011 Apr 27.

Kitsukawa, T., Yagi, T. Matching

network: A brain micro-circuit model
constructed by combinatorial connections
of neurons. 41th Society for Neuroscience
Annual Meeting, 2013 11 12 , San
Diego.

Kitsukawa, T., Yagi, T. Combinatorial

matching network, a hypothetical brain
micro-circuit inspired by combinatorial
expression of diversified adhesion
molecules. 40th Society for Neuroscience
Annual Meeting, 2012 10 14 , New

Orleans.



FEATURE EXTRACTION DEVICE,
FEATURE EXTRACTION METHOD AND
PROGRAM FOR SAME

US2013/0212053A1
13/880,189
2011/10/18 2013/04/18

2010-234064
2012/01/18

o
KITSUKAWA, Takashi

10311193

@

®



