The 94th Annual Meeting of the Physiological Society of Japan
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[Co-sponsored by the MEXT "Advanced bioimaging support"]

Non-invasive human optical imaging:
innovative tools for investigating anatomy and physiology

F—HF A — - Organizer :
B T ORIER RS E BT v & — AR A B E)
Yoko Hoshi (Dept Biomedical Optics, Hamamatsu Univ Sch Med)
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Time-domain fluorescence diffuse optical tomography for quantitative imaging
of a fluorescence target in deep biological tissue

Goro Nishimura

RIES, Hokkaido Univ, Japan
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Noninvasive photoacoustic imaging using microconvex probe

Shinpei Okawal, Kiguna SeiZ, Masayuki Shinchi3, Akiko Nakamural,

Takeshi Hirasawal, Hitoshi Tsuda4, Takatsugu Wada®, Akio Horiguchi3,
Toshihiro Kushibiki!l, Hidenori Sasa2, Kenichi Furuya2, Tomohiko Asano3,

Miya Ishiharal

1Dept Med Eng, Natl Def Med Col, Saitama, Japan, 2Dept Obst Gynec, Natl Def Med Col, Saitama,
Japan, 3Dept Urol, Natl Def Med Col, Saitama, Japan, 4Dept Basic Pathol, Natl Def Med Col,
Saitama, Japan, 8R&D HQ, Fuji Film, Kanagawa, Japan
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Hierarchical Bayesian inversion algorithms for continuous-wave diffuse optical
tomography

Takeaki Shimokawa

ATR-NIA, Kyoto, Japan
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Time-domain diffuse optical tomography based on the radiative transfer
equation

Yoko Hoshi

Dept Biomedical Optics, Hamamatsu Univ Sch Med, Hamamatsu, Japan

101

S
‘@

(]

[«
£

>
[V, ]




FEARBPAEEF SRR

The advent of recent sophisticated optical techniques, such as optogenetics and two-photon microscopy, has been
contributing to elucidation of structures and functions at the microscopic level in mammals. These techniques are
exclusively applied to studies in small animals, cultured tissues and cells. This is partly due to limited penetration depth of
light. In contrast, optical imaging techniques using near-infrared light, which relatively easily penetrates biological tissues,
are potentially effective for investigating human anatomy and physiology. Using scattered lights, diffuse optical
tomography (DOT) reconstructs images of absorption and scattering coefficients, which provide information about
hemodynamics and structures. The DOT image reconstruction can be approximately divided into two kinds: one is a
linearization approach (linear DOT) and another is a nonlinear iterative approach (nonlinear iterative DOT). DOT can be
extended to fluorescence tomography (FDOT), which enables molecular imaging in human. Photoacoustic imaging (PAI) is
based on the PA effect, the generation of acoustic waves by the absorption of optical waves. In this symposium, the four
above-mentioned imaging modalities are presented, and their potential as a tool for investigating human anatomy and
physiology is discussed.
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TtEHYVRIYIL7 BEE = Planned Symposium 7 Hall B
=52l : 3A29H (k) - March 29 (Wed) 13:30 - 15:30
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[Co-sponsored by the MEXT “Oscillology”]
Parkinson’s disease: from basic neuroscience to clinical application

#—7#3F 4 Y— - Organizer :

FR ER (LR RER S & se st

Tatsuya Mima (The Graduate School of Core Ethics and Frontier Sciences, Ritsumeikan University)
B0 B (EHEERIZERT Atk > A 7 AWFFEERM)

Atsushi Nambu (Natl Inst Physiol Sci)

2PS07B2-1 GABA interneurons generate oscillations in the dopamine-depleted striatum
Constance Hammond
INMED, INSERM, Marseille, France

2PS07B2-2 Hhfiy K—/\Z 4% JF IV DSk
O 1B
PR - RPN - FRAATEY AR
Multiple signals transmitted by midbrain dopamine neurons
Masayuki Matsumoto
Lab Cogn & Behav Neurosci, Fac Med, Univ Tsukuba, Japan

2PS07B2-3 D1 F—/N\ZVZEBHEZNT 2 HRMEILEHBFROGE L BEFDRIRICKRAXRTHS
Offif] f2FB8L.2.3, {7k 1123, JR Faged, KA B3, Al S i3, #rif &3, il 725,
N RS I ETL OATH B ek 0Ll R IR, R kLS,
BRE f59%1, MEP #4
LREK - WlE, 28E0T, SdbEK - &, 4R, SHORK
Dopamine D1 receptor-mediated transmission maintains information flow
through the cortico-striato-entopeduncular direct pathway to release
movements
Toshikuni Sasaokal:2.3, Asako Sato2.3, Satomi Chiken4, Tadashi Okubo3,
Jun Maeshima3, Satoshi Arai3, Tomoko Sunayama2:®, Kanako Odal, Seiko Sakail,
Yoshitaka Maedal, Yukihiro Jinbo!, Satohiro Nakaol, Toshiya Satol.3,
Nobuyoshi Fujisawal, Atsushi Nambu4

1Brain Res Inst Niigata Univ, Niigata, 2Natl Inst Basic Biol, 3KItasato Univ Sch Med, 4Natl Inst
Physiol Sci, 5Grad Sch Art Sci, Univ Tokyo, Japan

2PS07B2-4 TR k=7 ICH T BRFEESIZDHRIRE
ORI K71, % EA2, JiH #H108, Tk B
IGUHBERR 2~ & — - WENEE, 2RUERRS: - BB & —, SRS - KE - RERFETE,
AR V5 — - INRAVE
Oscillatory neurons of the motor thalamus in dystonia
Nagako Murasel, Masao Matsuhashi2, Yuji Maeda3, Hidehiro Hirabayashi4

1Dept Neurol, NHO Kyoto medical Center, Kyoto, Japan, 2Research and Educational Unit of Leaders
for Integrated Medical System, Kyoto Univ, Kyoto, Japan, 3Dept Emergency and Critical Care
Medicine, Kobe Univ Grad Sch Med, Kobe, Japan, 4Dept Neurosurgery, National Hospital
Organization Nara Medical Center, Nara, Japan
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Aims & Scope

Since the introduction of the “direct and indirect pathways model” of the basal ganglia in early 1990s, there has been
tremendous progress in understanding the normal functions of the basal ganglia and pathophysiology of movement
disorders. The basic knowledge has helped new development of the therapy of basal ganglia disorders, such as Parkinson'’s
disease and dystonia. In the present symposium, we will invite basic and clinical neuroscientists, summarize recent progress
of the basal ganglia functions, including the dopamine and higher brain functions, and discuss future therapeutic strategies
for basal ganglia disorders.
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TEHYVKRIILY HEIZ = Planned Symposium 9 Hall H
KEE2H : 3H29H (K) - March 29 (Wed) 13:30 - 15:30
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[Co-sponsored by the MEXT National Program for Advanced Research Platforms
“Imaging Platform”]
Mass imaging technical workshop

F—HF A — - Organizer :

R SOF] GRARERRFEBEY AL A=Y v 7 v 5 —)

Mitsutoshi Setou (Intl Mass Imaging Ctr, Hamamatsu Univ Sch Med)
LR 3038 GRISERFKFER~Y AL A=V ey ¥ —)

Fumiyoshi Yamazaki (Intl Mass Imaging Ctr, Hamamatsu Univ Sch Med)
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2PS09H2-1 Improvements in MALDI imaging used to drive new frontiers of biological
hypothesis testing
OXAT NV A—RI—=) 7
TN — - FI = AR SHE
Improvements in MALDI imaging used to drive new frontiers of biological
hypothesis testing
Easterling L. Michael
Bruker Daltonics, Inc., MA, USA

2PS09H2-2 Rapid matrix-free molecular imaging of drugs and metabolites in tissues using
desorption electrospray ionization (DESI) mass spectrometry
ONRZANY ¥4, kK FFiE 58
HARY +—4—X
Rapid matrix-free molecular imaging of drugs and metabolites in tissues using
desorption electrospray ionization (DESI) mass spectrometry
Thanai Paxton, Futoshi Sato, Maki Terasaki
Analytical and Measuring Instruments Division, Nihon Waters K.K., Tokyo, Japan

2PSO9H2-3 EZEMPEEEERITT 24 X — IV T EEEME
O#iT7 Sl
B e
Imaging mass microscopy for high special resolution analysis
Koretsugu Ogata

Analytical & Measuring Instruments Division, Shimadzu Corporation, Kyoto, Japan

2PS09H2-4 SA THA IV ABHTICBIFZINIVT ) —SI VA A—=I 2 5DWT
OFH RiZ, ZLdbohdE, THAFUAL, Yr277— F3IL A
PF—FT4 v X —H ATy T 174y 7 REH
Label-free raman imaging for life science application
Tatsuhiko Nakano, Noriaki Nishikawa, Hiroshi Demizu, Ramirez Jennifer

Thermo Fisher Scientific
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Imaging mass spectrometry reveals a novel mechanism of abdominal aortic
aneurysm development

Hiroki Tanakal, Nobuhiro Zaima2, Naoki Unno3, Tetsumei Uranol,
Mitsutoshi Setou4

1Dept Med Physiol, Hamamatsu Univ Sch Med, Hamamatsu, Japan, 2Dept Applied Biol Chem, Grad
Sch Agriculture, Kindai Univ, 3Div Vascular Surgery, Hamamatsu Univ Sch Med, Hamamatsu,
Japan, 4Dept Cell Mol Anat, Hamamatsu Univ Sch Med, Hamamatsu, Japan
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Intracellular imaging of fatty acids by using time-of-flight secondary ion mass
spectrometry

Makoto Horikawal,2

1Dept Cell Mol Anat, Hamamatsu Univ Sch Med, Hamamatsu, Japan, 2International Mass Imaging
Center, Hamamatsu Univ Sch Med, Hamamatsu, Japan

Aims & Scope

This symposium is a joint symposium by Physiological Society of Japan and MEXT National Program for Advanced Research
Platforms “Imaging Platform”. Imaging Platform is comprised of Hakkaido University, Hamamatsu University of Medicine
and Hiroshima University, which have a wide variety of advanced imaging analysis equipment in various fields of study such
as biochemistry, material, environment, energy, and universe. In this symposium recent findings and technology of imaging
mass spectrometry, which is a core technology in Hamamatsu University of Medicine International Mass Imaging Center in
Imaging Platform, will be presented. We aim to develop human resources and imaging techniques through acquiring a
new technique, information sharing and discussion among user, researcher, student and engineer in academic and

industries.
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TtEHYVKRIIL10 BEZE = Planned Symposium 10 Hall B
KEE2H : 3H29H (K) - March 29 (Wed) 16:50 - 18:50
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[Co-sponsored by the MEXT “Advanced bioimaging support”]
Optical bio-imaging to visualize the hierarchical physiology
Z—7HF+ A%~ - Organizer :

TR A AR RL RS MINE S5 )
Mitsutoshi Setou (Dept Cell Biol Anat, Hamamatsu Univ Sch Med)

FIE LB (A KRB R S ge R & A 7 A LR B2 55 1)
Hiroaki Wake (Div System Neurosci, Kobe Univ Grad Sch Med)

2PS10B3-1 HIRERFTEY A T LDAR{L
ORI 5LEAL2,3
VER - BEE - v A7 S48, 2ERFHAITFERE A TTZeRT, 38 &ANT . ReAhfriR B
Visualization of immune system in brain
Hiroaki Wakel,2.3
1Dept Neurophysiol, Grad Sch Med, Univ Kobe, JAPAN, 2Dept Homeostatic development, NIPS,
NINS, JAPAN, 3SPRESTO, JST
2PS10B3-2 BERMFA A —T 7 JIC & BV T RAmERIEEE DRI
O%kR &FF
ERBER - A A =D 7
Super resolution imaging of synaptic site to analyze the transmission regulation
Tkuko Yao
Dept Optical Imaging, Hamamatsu Univ Sch Med, Hamamatsu, Japan
2PS10B3-3 T RA A—I U JIcKYBASHTE S BRI EMHER T 7 AMICH T 2 @R mEhE
NE1L
OWRE A2
LEREKX - 5 FH, 2EBER A A=V Ty 8 —
Mass spectrometry imaging revealed the alteration of the neurotransmitters in
brain tissue sections of post-translational modification mutant mouse
Mitsutoshi Setoul,2
1Dept Cell Biol Anat, Hamamatsu Univ Sch Med, Hamamatsu, Japan, 2International Mass Imaging
Center, Hamamatsu Univ Sch Med, Hamamatsu, Japan
2PS10B3-4 Cruising inside cells
OEW 5L
B BSI
Cruising inside cells
Atsushi Miyawaki
RIKEN BSI, Saitama, Japan

Aims & Scope

Research into physiological phenomena has taken a leap forward by recent advanced optical bio imaging techniques.
Traditionally, physiological phenomena including cell division, cell function, molecular transport and cell death were
detected by biochemical methods. However, this information lacked high resolution spatial or temporal information. Using
recent bio imaging techniques, both spatial and temporal information can be integrated across the molecular, cellular and
systems levels that allow us to further investigate the hierarchical interaction of organ systems. In this session, we will discuss
the current and potential future state of imaging techniques, and will further discuss what information can be revealed by
the visualization of single molecules, lipid to cell function, and system physiology.
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BBV VKRIYL28 CHIE = Symposium 28 Hall C
KEE2H : 3H29H (K) - March 29 (Wed) 16:50 - 18:50
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[Co-sponsored by the MEXT “Thermal biology”]
Physiological functions in thermal biology
F—7F 45— - Organizer :

SEW B (B R R S BEE 5 R g2 o TR R &)
Koji Shibasaki (Dept Mol Cell Neurobiol, Gunma Univ Grad Sch Med)

BB BAE ORI KRS bS5 R e AR L)
Kohki Okabe (Dept Bioanalytical Chem, Grad Sch Pharmac, Univ Tokyo)

2528C3-1 MHKAREICKSFEEIOMRL ; BEXL Y — TRPV4ADEEH
Ol H
HER KRR - & - ol
Enhancement of neuronal excitability by brain temperature and TRPV4

Koji Shibasaki
Dept Mol Cell Neurobiol, Gunma Univ Grad Sch Med, Maebashi, Japan

2528C3-2 EBMREMETONVFr RIVDBERSETS—T0 VT
OREJE $hi—HR
PR - BEks - A3
Temperature-sensitive gating of voltage-gated H* channels
Yuichiro Fujiwara
Dept Physiol, Grad Sch Med, Osaka Univ, Suita, Japan

2528C3-3  #ERIANRFRREMC & SRR R
OEf phk1.2
TR - BEdE - 347, 2JST & E2%F
Investigation on cell functions mediated by intracellular local thermogenesis
Kohki Okabel-2

1Dept Bioanalytical Chem, Grad Sch Pharmac, Univ Tokyo, Tokyo, Japan, 2PRESTO, JST, Tokyo,
Japan

2528C3-4  Functional interaction between thermosensitive TRPV4 and TMEM16A/
anoctamin 1 contributes to stimulated saliva and tear secretion
Sandra Derouichel, Yasunori Takayamal, Masataka Murakami2, Makoto Tominagal
1Div Cell Signal, NIPS, Okazaki, Japan, 2NIPS, Okazaki, Japan

Aims & Scope

Temperature affects various physiological functions and is one of the most important factors in homeostasis. Furthermore,
temperature powerfully affects every biological process. Humans and many other mammals maintain their internal
temperature as a stable level around 37°C, which appears to be optimal for their functioning as we reported. Recently, we
demonstrated the first intracellular temperature mapping based on a fluorescent polymeric thermometer and fluorescence
lifetime imaging microscopy. Nuclei and mitochondria showed significantly higher temperature than the cytoplasm. These
results showed that our new intracellular thermometry could determine an intrinsic relationship between the temperature
and organelle function. In this symposium, we invited the excellent speakers about the interaction between physiological
functions of ion channels and temperature or measurement of intracellular temperature dynamics. We will introduce our
new and valuable topics related to temperature and physiological functions, and would like to discuss the importance with
audience. We invited an organizer from the biophysical society and a foreign speaker, and would like to have a diverse
symposium focusing on the heterogeneity of the audience.
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BBEIYVKRIYYL32 ASRIZ m Symposium 32 Hall A
AX=E3H : 3A30H (K) * March 30 (Thu) 8:50 - 10:50
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[Co-sponsored by the MEXT “Lipoquality”]
Lipoquality and functions of membrane proteins

F—HF Y — - Organizer :

AT BER] KRB R R4 R Ze )

Yasushi Okamura (Dept Physiol, Grad Sch Med, Osaka Univ)
A H Bk (B b IeT A E A e v 7 —)

Makoto Arita (RIKEN IMS)

3S32A1-1

3S32A1-2
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Advanced lipidomics to understand the quality difference of fatty acids in
biological systems
Makoto Arital 2.3

1IRIKEN-IMS, Yokohama, Japan, 2Keio Univ Faculty of Pharmacy, Tokyo, Japan, 3Grad Sch Med
Life Sci, Yokohama City Univ, Yokohama, Japan

BAUKTEER R 7 7 2 —HE DI EE I F Bz
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Structural studies of voltage-sensing phosphatase

Atsushi Nakagawal, Hirotaka Narital, Naoki Kandal, Akira Kawanabe2,
Yasushi Okamura?

1Inst Protein Res, Osaka Univ, Japan, 2Dept Physiol, Grad Sch Med, Osaka Univ, Suita, Japan

BUKREEA A F v RIVDEMEVF— R XL ADY Y FIEEIC K BHReHIED
BEAHDZXL

OKE Edf

Structural mechanism of functional regulation of the voltage-gated ion channels
by ligand binding to voltage-sensing domain

Masanori Osawa

Div Physics for Life Functions, Facl Pharmacy, Keio Univ, Japan

The molecular mechanism of polyunsaturated fatty acids opening voltage-gated
K channels

Fredrik Elinder
Dept Clin Exp Med, Linkoping Univ, Linkoping, Sweden
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3S32A1-5 EBHREMRAT7 7 2—LICHFZEREFROEE L 1&E
ORI BERIL, J1ISH Bl TaE FIAZ, Il 38, B 2203, S 7=°F4, M A&
VRBOK - BEE - G A, 28 50K - RFREA - BRRMAs, 3RBOK - BAWE - B FREEmAT, 4KRIRE
K- BE - AR
Mechanisms and roles of lipid interaction in voltage-sensing phosphatase
Yasushi Okamural, Akira Kawanabel, Kazuhisa Nishizawa?2,
Atsushi Nakagawa3, Hirotaka Narita3, Souhei Sakata4, Yuka Jinnol

1Dept Physiol, Grad Sch Med, Osaka Univ, Suita, Japan, 2Dept Clinical Lab Sci, Teikyo Univ Sch
Medical Technol, Tokyo, Japan, 3Inst Protein Res, Osaka Univ, Suita, Japan, 4Dept Physiol, Med,
Osaka Medical College, Takatsuki, Japan

Aims & Scope

Lipids are essential components of biological membranes and regulate ion channels and receptors through forming
environments and by direct association. Lipids also serve as important mediators of cell signaling in many biological or
pathological events such as inflammation and synaptic plasticity. Recent progress of cryoelectron-microscopy and X-ray
crystal structure analysis of ion channels has shown several examples where lipids are parts of complexes of membrane
proteins serving as key substances for regulating protein functions, not just providing environment or supporting
membrane proteins. In addition, recent progress of mass spectrometry has identified surprisingly large number of lipid
molecules with diversities in the length of carbon chain of acyl-group. Understanding structural and chemical basis by
which membrane proteins recognize such specific molecular details (so called "lipoquality”) for their functions is emerging
to be important. In this symposium, we will have four speakers from cutting edge research of lipids and membrane proteins
and will explore for future directions of “lipoquality”-based understandings of life.
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TtEHYVKRIIL13 BEZE » Planned Symposium 13 Hall B
X&=5%£3H : 3A30H (k) - March 30 (Thu) 8:50 - 10:50
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[Co-sponsored by the MEXT “Oscillology”]
Nonlinear and oscillatory phenomenon in neurophysiology

F—HF A — - Organizer :

B IT (AL RERFBE SR IFER)

Hajime Mushiake (Dept Physiol, School of Medicine, Tohoku Univ)

R BHG GRS RF REEFM s BhgE¥a—2)

Kenji Morita (Physical and Health Education, Grad Sch Edu, Univ Tokyo)

3PS13B1-1

3PS13B1-2

3PS13B1-3
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Glial regulation of neuronal oscillations

Ko Matsui

Div Interdisciplinary Med Sci, Grad Sch Med, Tohoku Univ, Sendai, Japan

BEEmEITENCE T BRERIREE AV > U LIRENDIRE

ORMN 412 FHF A3, THH FFL, B Ft

1BEIE - R - A, ZHARPIREAIRFIITIZEERPD, SHEHE S AR SEAT

The roles of ventral striatal Ca2* oscillations in goal-directed behavior
Iku Kimural.2, Akiyo Natsubori3, Hiroshi Nishidal, Kenji F Tanaka!

1Dept Neuropsychiatry, Sch Med, Keio Univ, Tokyo, Japan, 2JSPS Research Fellow, Tokyo, Japan,
3Tokyo Metropolitan Institute of Medical Science, Tokyo, Japan

12 HBADResonancefFEIC AL B 1 4 > F v R IVDEER

OfgA §E—1, MEE =11, Jil FFL LG SER-2, =i K2, /R fIAS,

W HEZ2, KPR A4, AT @RS

URK - ERSER S - M4 240K - BEE - @5, STRBRAZERIR - AERHRISEDIZERT - AR
RERFZEERRT, 43K - BEE - MR TR, BB R - INWT - Ml iR A s

lon channels for the resonant property of neurons

Kouichi Hashimotol, Yoshiko Makidono!, Hisako Nakayamal, Miwako YamasakiZ2,
Taisuke Miyazaki2, Kazuto Kobayashi3, Masahiko Watanabe2, Masanobu Kano4,
Kenji Sakimura®

1Dept Neurophysiol, Grad Sch Biomed Health Sci, Hiroshima Univ, Japan, 2Dept Anat, Grad Sch
Med, Hokkaido Univ, Japan, 3Dept Mol Gen, Grad Sch Med, Fukushima Med Univ, Japan, 4Dept
Neurophysiol, Grad Sch Med, Univ Tokyo, Japan, 5Dept Cell Neurobiol, Brain Res Institute, Niigata
Univ, Japan

v FRBEEICST B EIRITEET Z2HEMESOHRR

ORI #l—, W T
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Optical imaging of the intrinsic signal revealed a wave-like propagation of the
infra-slow oscillation over the rat cortex

Tomokazu Ohshiro, Hajime Mushiake

Dept Physiol, School of Medicine, Tohoku Univ, Sendai, Japan
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Odbsk £—1, 11 F1.2

THERE - PR ER ATz v & —, 2K - BEE

Manipulative approaches to nonlinear neural oscillations in the human brain
Keiichi Kitajol, Motomu Katsurakawal,2

1BSI-Toyota Collaboration Center, RIKEN BSI, Wako, Saitama, Japan, 2Univ Tokyo Grad Sch Med,
Tokyo, Japan

F—/NZ 2 LBEFEBDENFEICDOLNT

O#FH Bib

WHOK - BE8E - SHE8H

Dopamine and dynamic equilibrium of reinforcement learning
Kenji Morita

Physical and Health Education, Grad Sch Edu, Univ Tokyo, Tokyo, Japan
FIVEENEFDLFPY — 2 /N —DIENITEEI DR EE KT 5

ORI 52, R FHl2, s g2, Jl o2

VRERR - B - SR, 2RI E ST AR Y X 7 2 R0 B

Increased LFP 8 power in primate motor areas reflects memorization of
movement

Ryosuke Hosakal, Hidenori WatanabeZ2, Toshi NakajimaZ2, Hajime Mushiake?
1Dept Applied Math, Fukuoka Univ, ZDept Physiol, Tohoku Univ Sch Med, Sendai, Japan

Aims & Scope

The network in the nervous system is full of nonlinearity, which gives rise to spatiotemporal pattern beyond the summation
of its components, and oscillatory phenomena, which emerge from complex interaction among slow and fast frequency
oscillations. To understand the physiological significance of nonlinearity and oscillations, we need integrative approach
including experimental and theoretical approach at micro- and macro-scopic levels. In this symposium, we will introduce
various approaches to understanding nonlinear and/or oscillatory phenomenon.
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