2014 2018

Neural adaptative mechanism for physical changes

SEKI, KAZUHIKO

168,000,000

(fast dynamics)

slow dynamics
MR1

(slow dynamics)

Our research group is based on three major Neuroscience hub in japan (NCNP,
NICT, TMIMS) . Through frequent collaboration and discussion, we found how the embodied brain
control our body. Aim of our collaborative study was to know the neural organization of muscle
synergy generator and controller using electrophysiology and functional Brain imaging and propose
the biomarker of brain plasticity on body representation. Through five years of collaborative
research, slow dynamics in the neural adaptation to body alternation / development / adaptation to
disease was investigated, and their relation to muscle synergy (generator and controller) were
addressed. It is expected that we will continue collaborative research even after the research
period for elucidating underlying mechanisms.

slow dynamics MRI



(slow dynamics)

(slow dynamics)

NCNP
CiNet
bold
(fast dynamics)
slow dynamics
MRI
( slow and fast dynamics
slow dynamics
NNMF BO1

slow dynamics

B03

slow dynamics



( 10
B-1
BO1
msec
Control 63y male Ataxic patient 62y f
Tanakaetal. _ 200 - ! Foad 200 P — |
The Cerebellum, 2019 £ top view  ° o
B-2 = 0 - e torso 0 ‘
) o k. » shoulder
- E_ZOQ o 0] B, S (P R
DI, EMIC X DIRRE (~% 3 N
cm mm %—400 ® index -400
2-600 600} 2o ~
< top view
. <800 X
Microsoft . BO2 -500-300-100 100 300 500 89200—300—100 100 300 500
Kinectv2 Right - Left (mm) Right - Left (mm)
SARA 1 Ki t v2 SARA
Inect v.
[2] ( cm) 1K B
10
mm
SARA 2151
he ENE
synergy controller
( — (slow dynamics)
( ( ) —
MRI DiffusionMRI (8-11 ) (12-15 )
(18-23 19 )
1.0
> L @ Children
2 08 o o = Adolescents
( ( ) é * - ® Adults
8 061 Tt 8 .
) E - : . ¥ o @
[1] % 04 0 e
FunctionalMRI 8 Je b. . R
1Hz £ 02 "
= & »
0
( ) 02 02 06 10 14 18 22
Cerebrocerebellar distant connectivity
( ) 2 _
[1]
- (au) —
« )

104

slow dynamics

1. Amemiya K, Morita T, Saito DN, Ban M, Shimada K, Okamoto Y, Kosaka H, Okazawa H,
Asada M, Naito E, Local-to-distant development of the cerebrocerebellar
sensorimotor network in the typically developing human brain: a functional and
diffusion MRI study, Brain Structure and Function, 224(3), 2019, 1359-1375. doi:
10.1007/s00429-018-01821-5



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Tanaka H, Ishikawa T, Kakei S, Neural evidence of the cerebellum as a state
predictor. Cerebellum, doi:10.1007/s12311-018-0996-4. 2019.

Kakei S, Ishikawa T, Lee J, Honda T, Hoffman DS, Physiological and morphological
principles underpinning recruitment of the cerebellar reserve.

CNS & Neurological Disorders - Drug Targets, 17:184-192, 2018.

doi: 10.2174/1871527317666180315164429.

Morita T, Saito DN, Ban M, Shimada K, Okamoto Y, Kosaka H, Okazawa H, Asada M,
Naito E, Self-face recognition begins to share active region in right inferior
parietal lobule with proprioceptive illusion during adolescence. Cerebral Cortex,
28(4):1532-1548, 2018. DOI: 10.1093/cercor/bhy027

Hirose S, Nambu I, Naito E, Cortical activation associated with motor preparation
can be used to predict the freely chosen effector of an upcoming movement and
reflects response time: An fMRI decoding study. Neuroimage, 183:584-596, 2018.
DOI: 10.1016/j .neuroimage-2018.08.060

Min K, Shin D, Lee J, Kakei S, Electromyogram refinement using muscle synergy
based regulation of uncertain information. J Biomech, 72:125-133, 2018

Min K, lwamoto M, Kimpara H, Kakei S. Muscle synergy-driven robust motion control.
Neural Computation, 30(4): 1104-1131, 2018 doi 10.1162/neco a 01063

Ikegami T, Ganesh G, Takeuchi T, Nakamoto H, Prediction error induced motor
contagions in human behaviors, elLife, 7, 2018, 33392 DOl :
10.7554/eLife.33392
Takei T, Confais J, Tomatsu S, Oya T, Seki K, Neural basis for hand muscle
synergies in the primate spinal cord. Proc. Natl. Acad. Sci. USA, 114 (32): 8643-
8648, 2017.
Confais J, Kim G, Tomatsu S, Takei T, Seki K, Nerve-specific input modulation to
spinal neurons during a motor task in the monkey. J. Neurosci. 37(10):2612-2626,
2017.
Tomatsu S, Kim G, Confais J, Seki K. Muscle afferent excitability testing in
spinal root-intact rats: Dissociating peripheral afferent and efferent volleys
generated by intraspinal microstimulation. J. Neurophysiol, 117(2): 796-807, 2017
Naito E, Morita T, Saito DN, Ban M, Shimada K, Okamoto Y, Kosaka H, Okazawa H,
Asada M, Development of right-hemispheric dominance of inferior parietal lobule
in proprioceptive illusion task, Cerebral Cortex, 27(11):5385-5397, 2017.

Morita T, Saito DN, Ban M, Shimada K, Okamoto Y, Kosaka H, Okazawa H, Asada M,
Naito E, Self-face recognition shares brain regions active during proprioceptive
illusion in the right inferior fronto-parietal superior longitudinal fasciculus
111 network. Neuroscience, 348, 2017, 288-301

Ikegami T, Ganesh G, Shared mechanisms in the estimation of self-generated actions
and the prediction of other’ s actions by humans, eNeuro, 4(6), 2017, 0341-17
DOI: https://doi.org/10.1523/ENEUR0.0341-17.2017

Ishikawa T, Tomatsu S, lzawa J, Kakei S. The cerebro-cerebellum: Could it be loci
of forward models? Neurosci Res 104:72-79, 2016.
Tomatsu S, Ishikawa T, Tsunoda Y, Lee J, Hoffman DS, Kakei S, Information
processing in the hemisphere of the cerebellar cortex for control of wrist movement.
Journal of Neurophysiology,115:255-270, 2016.
Amemiya K, Naito E. Importance of human right inferior frontoparietal network
connected by inferior branch of superior longitudinal fasciculus tract in
corporeal awareness of kinesthetic illusory movement, Cortex, 78, 2016, 15-30.
Naito E, Morita T, Amemiya K, Body representations in the human brain revealed by
kinesthetic illusions and their essential contributions to motor control and
corporeal awareness, Neuroscience Research, 104, 2016, 16-30

DOI: 10.1016/j.neures.2015.10.013

Naito E, Ota J, Murata A, Body representation in the brain, Neuroscience Research,
104, 2016, 1-3 DOI: 10.1016/j-neures.2015.12.014
Yaguchi H, Takei T, Kowalski D, Suzuki T, Mabuchi K, Seki K: Modulation of spinal
motor output by initial arm postures in anesthetized Monkeys. Journal of
Neuroscience, 35(17): 6937-6945, 2015. DOI:10.1523/JNEUROSCI .3846-14.2015

Hirose S, Nambu I, Naito E, An empirical solution for over-pruning with a novel
ensemble-learning method for fMRI decoding. Journal of Neuroscience Methods, 239,
238-245, 2015. DOI: 10.1016/j-jneumeth.2014.10.023

Nambu I, Hagura N, Hirose S, Wada Y, Kawato M, Naito E Decoding sequential finger
movements from preparatory activity in higher-order motor regions: an fMRI multi-
voxel pattern analysis. European Journal of Neuroscience, 42(10): 2851-2859, 2015.




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

129
Seki_ K: Sensory and motor gating at the primate spinal cord during voluntary
movement: a neural correlate of muscle synergy and active inference Common Lecture
Series organized by the Werner Reichdardt Centre for Integrative Neuroscience and
other institites/centres of the University of Tuebingen. 2018
Seki K : Sensory gating - origins, mechanisms, functions. Neural Control of Movement
2018.
Naito E, Morita T, Saito DN, Ban M, Shimada K, Okamoto Y, Kosaka H, Okazawa H,
Asada M, Development of right-hemispheric dominance of inferior parietal lobule in
proprioceptive illusion, Human Brain Mapping2018
Morita T, Saito DN, Ban M, Shimada K, Okamoto Y, Kosaka H, Okazawa H, Asada M,
Naito E, Development of right-hemispheric dominance in self-body recognition tasks,
Human Brain Mapping2018
Amemiya K, Morita T, Hirose H, lkegami T, Hirashima M, Naito E, Sightedness and
blindness influence subjective sensory experiences during motor imagery, Human
Brain Mapping2018
Hirose S, Furuyama K, Naito E, Data glove to measure hand movement in 7-Tesla fMRI,
EmboSS2018
Amemiya K, Morita T, Hirose H, lkegami T, Hirashima M, Naito E, Sightedness and
blindness influence subjective sensory experiences during motor imagery, Neuro2018
Kakei S: Cerebro-cerebellar communication loop: its contribution to cognitive brain
functions. The 75th FUJIHARA Seminar: “ The Cerebellum as a CNS hub - from its
evolution to therapeutic strategies” ,2018
Kakei S: Physiological basis of cerebellar ataxia. The 4th Taiwan International
Congress of Parkinson’ s Disease and Mvement Disorders, 2018
Seki K : Sensory gating during volitional movements: neuronal correlates at the
cortical and subcortcal levels.  JSPS - New Directions in
Somatosensation UCL Institute of Cognitive Neuroscience, 2017
Seki K: Sensory gating and presynaptic inhibition during voluntary movement Neural
Control of Movement 2017 Clayton Hotel Burlington Road, Dublin, Ireland, 2017
Kakei S: New approaches to neuroinformatics. Advances in neuroinformatics, AINI
2017.
Kakei S: Overlooked Holmes’ clinical signs: reevaluation by recent physiological
findings. Taiwan Society of Clinical Neurophysiology, 2017
Seki K: Voluntary movement and spinal interneuronal circuit : non-human primate
study Australasian Neuroscience Society Annual Scientific Meeting 2016.
Seki K: Sensorimotor regulation of limb movement and its disorder: insights from
nonhuman primate studies. Department of Physiology, Monash University 2016
Seki K: A neural basis of hand muscle synergy IEEE/RSJ International Conference
on Intelligent Robots and Systems (IROS 2016) Daejeon Convention Center, Korea,
2016
Seki K: "Exploring a neural correlate of muscle synergy in the spinal cord”
Embodied-Brain: Perspectives from Motor Control and Muscle Synergies. Hotel Villa
Diodoro, Italy, 2016
Seki K: Non-human primate research for elucidating sensorimotor function Meeting
at University Collage of London University Collage of London, 2016
Naito E: Imaging human central motor system in children, ICONIP2016, 2016
Naito E  Elucidating the development of human central motor system, NTT sponsored
symposium: Elucidating and improving the athletic brain: Synergy of cognitive
neuroscience and information technology in ICP2016, 2016
Kakei S: Dissociation and evaluation of outputs from predictive and feedback
controllers for tracking movements in normal subjects and patients with
neurological disorders.Admvances in Neuroinformatics (AINI), 2016
Lee J, Kakei S: Development and clinical application of a novel system to make
quantitative evaluation of motor function using wrist movement. IGAKUKEN Summit for
Japan and Korea Science Leaders, 2016
Ishikawa T, Hoffman DS, Kakei S: Intrinsic movement representation in the
cerebrocerebellum. 46th Annual Meeting of Society for Neuroscience, 2016
Ishikawa T, Kakei S: The cerebrocerebellum contains a forward model to control
voluntary arm movement. The 1st International Symposium on Embodied-Brain Systems
Science, 2016 .
Seki K: Embodied-Brain Systems Sciences 37TH ANNUAL INTERNATIONAL CONFERENCE OF
THE IEEE Engineering in Medicine and Biology Society Milano, lItaly 2015
Ishikawa T, Tomatsu S, Hoffman DS, Kakei S Disinhibition of dentate nuclear cells
generates output from the cerebrocerebellum. 9th International Symposium of the




27.

28.

10.

@

Society for Research on the Cerebellum, 2015

Honda T, Nagao S, Kakei S, Ito M Roles of two types of internal models of the
cerebellum in prism adaptation of hand-reaching movement. 9th International
Symposium of the Society for Research on the Cerebellum, 2015

Seki K: Subcortical control of voluntary movement, 18th Thai Neuroscience Society
Conference 2014 and 2nd CU-NIPS Symposium, Thailand, 2014

13

2 2018 11 20
pp. 43-74 1SBN-10: 4130644017; 1SBN-13: 978-4130644013

11 3 4
pp. 107-116 2017 6 25

1SBN978-4-254-10267-3

1-4
pp. 44-55 2017 3 30 ISBN-10: 4023315834
Neuroimaging 55
pp-274-298 2016
3
47
pp-44-45 2016 9 30 ISBN-10: 4925089595; ISBN-13: 978-
4925089593
5 - - pp. 40-54 2016 3 25

1SBN978-4-254-10695-4

Part4 9
pp. 18-21 2016 7 27  ISBN-13: 4910137250598
/ 6
pp 55-70, 2015
. ) - pp 9-15, 2015
I
1 pp. 26-37 2014 9 25  ISBN-10: 4880038865;

ISBN-13: 978-4880038865

NAITO, eiichi

8 1028329

(KAKEI, shinji)

8 40224365



