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RECIT 9,431,360 570,710 | 12,554,850 807,240 2,030,420 847,040 26,241,620
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THRE S 2 Bl 7 & 5,100,000 7,940,000 0 0 500,000 | 1,400,000 - - 0 | 14,940,000
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EERE) T, HEMHFREOFE 1 7 HM EOHEAN
REZFMETHHDOT, MYIROIRE - RitiE 71
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@ E.M Callaway &+ CKE - Salk Institute) %1% U
LT 56 HOMmIMATEEE CRIE 44, @E 1 £,
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%] OFRITED McGill RZEZFF L. 25 ADWIFEE
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id, EHMOE FHUELRMHEOSBRICKRELRE
a5 enifiThs,

2016 4 12 A1z A DY Jeff Lichtman % DHF5EE
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2 Professor Gary Housley (University of New South Wales, Australia)
& % 5T

Translational

UNSW Australia

Gary D. Housley, php.

Scientia Professor & HOD Physiology

Director, Translational Neuroscience Facility
School of Medical Sciences, Faculty of Medicine
UNSW Sydney, NSW 2052, AUSTRALIA.

Tel. +61 (0) 2 9385-1057; cell: +61 (0) 404235180 fax. +61 (0) 2 93851485; Email: g.housley@unsw.edu.au

UNSW ‘ Medicine

SYDNEY

Brain Sciences UNSW

29 September, 2017.

Professor Keiji Imoto

Professor Junichi Nabekura

National Institute for Physiological Sciences
Okazaki

Japan

Dear Keiji and Junichi,

Thank you very much for the opportunity to visit NIPS and meet with all the research groups and the
Institute Leaders and provide input to your Future Planning.

Please pass on my thanks to the research groups for the quality and clarity of their presentations and for
their hospitality. It was a real pleasure and privilege for me to learn about the research programs and to

have some broad ranging discussion about the opportunities and challenges of your operations.

I have attached a Discussion Document which I hope will provide a constructive perspective and develop
concepts that can assist your operations.

Very best wishes,

Gary Housley
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National Institute for Physiological Sciences - Future Planning
Discussion points around future directions:

1. Strategic recruitment / Education and training
2. Outreach / IMPACT

a. Clinical engagement

b. Industry engagement

c. Intellectual property / a translational pathway
3. Governance

1. Strategic recruitment (Graduate students / Faculty) / Education and training

There was a general consensus that NIPS programs could benefit from attracting greater numbers
of Ph.D. students who had excellent records of academic achievement. The aim could be to add at
least one or two new students to each team per year ,which would be a 50% - 150% increase. The
question posed by this challenge is how would this be achieved? Key concepts around recruitment
are a dichotomy across the National and International stage. At a national level, NIPS achieves
Graduate student recruitment through pathways such as the Sokendai virtual graduate campus, and
is in ‘competition’ with the top-ranked Japanese universities for supervision of research. For
example, about 5 to 10 Ph.D. students are recruited to NIPS each year from the Sokendai
University; those students will receive their Ph.D. degrees out of Sokendai. In addition, NIPS
accepts approximately 10 Ph.D. students into their Ph.D. program each year, where those students
are enrolled at other Universities. The challenge is to attract the interest and engagement by
undergraduate students — ideally in the year prior to enrolment for their Ph.D. (against the drive by
their own universities), and alongside this, build a close collaborative base with leading research
teams at those universities which establishes a pipeline for this graduate student engagement.
Similarly, for international students, the universities they are enrolled in will be actively recruiting
their best students into their own graduate programs.

Given this background, the response is evident with regard to meeting the drivers for student
commitment. NIPS must project a self-evident case for why acceptance into a Ph.D. program at
the Okazaki campus represents a ‘life-changing’ opportunity to establish a pathway to a future
career in the biomedical sciences. What factors could contribute to this?

a) Profile: NIPS may consider how to specifically target the engagement of undergraduate
students (18 yrs — 20 yrs science students, with recognition of cultural and social diversity).
Currently the website is the principal portal (http://www.nips.ac.jp/eng/graduate/top.html)
and while this is of very good quality — in keeping with the overall NIPS website, it focuses
on the SOKENDALI concept, but doesn’t sell the case that this training pathway is going to
position the graduate in a highly competitive position for a range of careers in biomedical
science / allied industry and education on the global stage. That direction needs to come
back out of the graduate student pathway to leverage the NIPS IMPACT in Science and
more broadly into society (see below).

Faculty recruitment is based on excellence in the Physiological sciences. All the principal
investigators are Japanese Nationals, with the Professors and Associate Professors spanning a range
of years of tenure at NIPS. The number of female scientists at NIPS has increased in the past 5
years, but strategies that enable recruitment of more senior female scientists would improve the
workplace diversity and is significant with regard to providing role models for aspiring female
graduate students, as well as broader societal engagement. Consideration may also be given to
establishing an opportunity for (two) new research themes recruited at an international level. This
would broaden the principal researcher base and the multinational / English speaking base which
would assist with the broader international aspects of professional development of the early career

3
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researchers and graduate students. All the NIPS senior chief investigators have excellent
multilingual ability, but exposure to foreign — origin research leaders, who are likely to recruit top
quality students from overseas as well as Japan would benefit the graduate student capability. This
would also further project NIPS within the global stage as a primary Japanese portal for
international contributions to the brain sciences. International engagement could also be enhanced
by increased resourcing for English-based administrative input to the NIPS public portal, as well
as internal hosting support for English-speaking visitors and collaborators, which is strong element
of NIPS outreach programs.

2. Outreach / IMPACT

The principal outputs from NIPS are top quality research papers, conference proceedings,
conference presentations, short courses in neuroscience themes (including IBRO (International
Brain Research Organization) workshops for graduate students and early career researchers), and
leadership into professional bodies and advisory service for government science funding (including
joint Japan — US science funding grants in neuroscience). Leadership on Editorial Boards of major
scientific journals is also prominent with respect to Professional Engagement. There is significant
collaboration with national and international universities, and some interaction with Industry.
Approximately 66 patent filings have been registered in the past five years (2012 — 2016) with 26
approvals, which reflects consistent historical activity and success in innovation. The recent patent
filings are evenly divided between domestic and international jurisdictions, whereas historically
there has been a strong bias to a domestic focus. This suggests increasing engagement with industry
on the international stage.

Given this base, there is a major opportunity for extension of this outreach from the platform
of world-leading discovery-based research, which is the hallmark of NIPS research groups. The
NIPS website features the research programs and profiles the Professors, Associate and Assistant
Professors, and gives some graduate student experience profiles, but “undersells” the broader
significance and potential applications of the studies across human and animal health, education /
learning practice, biotechnology, and broader manufacturing (including design). A
recommendation is the consideration of broadening the NIPS “interface” to establish NIPS as a
principal information site for communication of the latest advances in the physiological /
neurosciences, and for projecting the background “stories” of the NIPS research programs and their
broad significance into this context. The target for this could be as the premier reference for
commentary on developments around basic and clinical neuroscience. This communications portal
would require the Outreach arm to link into the external groups seeking this information and
research collaboration or consultation. Such an outreach arm would include appointment of people
who would work alongside the NIPS research team leaders to define the “applications” which may
cut across the discovery-based science platforms. This impact / outreach section could set up
conversations with industry and education, media, clinicians and politicians, to facilitate
engagement. Connection with research-active clinicians and their neurological patients in nearby
hospitals may act as channel for feeding back expertise, while identifying novel clinical challenges.
Part of the role of this section may include organizing workshops on intellectual property
development and patent filing which would be beneficial to the broad base of research teams, from
Ph.D. students and early career researchers, to the team leaders. Introducing the concept of a
“safety check” for capture of Intellectual Property (IP) by asking the question “Is this IP?” before
publication of conference proceedings and submission of manuscripts would ensure that patents
are filed that identify potential applications. This is an essential element of securing the freedom
of action for commercial partner engagement - which may be developed through such a NIPS
Impact/Outreach Section. Options for utilization of any such IP that is secured, could be through
an “Open-Access” licensing agreements which could attract collaborative research agreements. It
is worth considering that publication of new discoveries without patent protection may actually
inhibit translation and hence capture of value and innovation that ultimately benefits society.

4
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Preliminary discussion with the NIPS teams revealed a number of potential novel applications for
the research findings which may well form the basis for patent filings. This is fertile ground.

3. Governance

The Director, Professor Keiji Imoto, Deputy Director, Professor Junichi Nabekura, and Executive
member, Professor Yoshihiro Kubo instigated this External Review cycle (this being the pilot),
which will continue on an annual basis, to facilitate external input to managing the medium to long-
term operations of NIPS. This process ensures that through the Executive, NIPS is able to
maximize strategic opportunity and potential. As a discussion point, the research teams are badged
within ‘Departments’ and ‘Divisions’ under the NIPS umbrella, to distinguish research themes.
This does not conflict with the integration of operations within the NIPS operational structure, but
the operations are across two neighbouring sites with some physical separation. In the long-term,
there could be advantages in co-locating the teams / facilities, possibly by negotiation with the
other Institutes.
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Appendix — National Institute for Physiological Sciences - RESEARCH TEAM Summaries
(abstracted from background provided to the review conversations. * core theme)

Makoto Tominaga Lab
Division of Cell Signaling (and Okazaki Institute for Integrative Bioscience)
* transduction channels, temperature, touch, pain, homeostasis

Yasuo Kawaguchi Lab
Division of Cerebral Circuitry; Department of Fundamental Neuroscience
* cortical and thalamic circuitry, neurotransmission & plasticity

Masaki Fukata Lab
Division of Membrane Physiology; Department of Molecular and Cellular Physiology
Molecular plasticity in neurotransmission in neuropathies

Motohiro Nishida Lab
Division of Cardiocirculatory Signaling, Department of Homeostatic Regulation
* cardiovascular control, cell metabolism, motor-neural cardiovascular control

Mikio Furuse Lab
Division of Cell Structure, Department of Homeostatic Regulation
* cell — cell interaction, epithelial cell polarity, tissue differentiation

Electron Micoscopy Facility (Dr. Murata)
* tomographic 3D molecular imaging of cell structure.

Prof. Yoshihiro Kubo Lab
Division of Biophysics & Neurobiology, Department of Molecular and Cellular Physiology
* Biophysics of membrane signalling (ion channels and receptors)

Yumiko Yoshimura Lab
Division of Visual Information
* Visual cortical processing, neural circuits and plasticity

Yasuhiko Minokoshi Lab
Division of Endocrinology and Metabolism, Department of Homeostatic Regulation
* Neurohumoral regulation of metabolism and endocrine homeostasis

Junichi Nabekura Lab (affiliated with Hideji Murakoshi Lab)

Division of Homeostatic Development

* Plasticity of neuronal circuits and synapses in development and pathology; Longitudinal
characterisation of glia-neuro synapse resolution with multiphoton intravital imaging; neural
coding.

Norihiro Sadato Lab
Division of Cerebral Integration (DCI), Department of System Neuroscience
* Inter-subject objective human coordinated interaction — MRI hyperscanning

Masaki Isoda Lab
Division of Behavioral Development
* Social neural processes in primates and humans — neurophysiology; neuron and network levels

6

107



Atsushi Nambu Lab
Division of System Neurophysiology
* Mechanism of voluntary movements; pathophysiology of movement disorders

Ryusuke Kakigi Lab
Division of Integrative Physiology, Department of System Neuroscience
* Multimodal sensory systems brain imaging; somatosensory processing

Hidehiko Komatsu Lab
Division of Sensory and Cognitive Information
* neural mechanisms of visual perception and cognition
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Professor Sophie Vriz (University Paris Diderot, France)

Professor Sophie Vriz (University Paris Diderot, France)

Report on the laboratory of Professor Masaki Fukata, Division of Membrane Physiology, Department of

Molecular and Cellular Physiology, National Institute for Physiological Sciences (NIPS)

External Reviewer: Professor Sophie Vriz, University Paris Diderot. Center for Interdisciplinary Research in

Biology (CIRB), College de France, Paris — France

The Division of Membrane Physiology was re-
viewed on November 13. This laboratory has a broad
interest in synapse development and function in rela-
tion to brain physiology and pathology. It focuses on
excitatory glutamatergic synapses and more specifi-
cally on the role played by postsynaptic AMPA-type
glutamate receptors (AMPAR) in synapse organi-
sation and plasticity. Professor Fukata laboratory
conducts in parallel two very interesting and well
inter-connected projects. First, they carry on pro-
ducing seminal work on protein palmitoylation cy-
cle and its regulation. They discovered and char-
acterized palmitoyl-acyl transferases and palmitoyl-
thioesterases involved in synapse organisation and
more specifically acting on postsynaptic density pro-
tein 95 (PSD-95) platform. Secondly, based on a
solid knowledge of PSD-95 protein scaffolding com-
plex at excitatory synapses, the team investigated
another kind of AMPAR regulatory proteins: LGI1
and ADAM22. This work led to the identification
of a critical role for LGI1/ADAM?22 complex in con-
trolling the function of PSD-95 itself and in turn,
normal synapse development. These results, in com-
bination with the analysis of genetic mutations in
LGI1, point out a possible avenue to better under-

stand human brain diseases such as epilepsy.

After a lab tour, each staff member and gradu-
ate students of the team presented their results and
on-going project. All presentations and the follow-

ing discussions for each of them, including by the
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two graduate students, were remarkably clear. The
smart approaches used in the laboratory, the rigor
with which experiments were conducted, and the
high quality of the results were good evidence that
Yuko and Masaki Fukata provide a rich and stimu-
lating intellectual environment to every lab member.
Moreover, Masaki Fukata being regularly invited to
very selective symposia and workshops, members of
the team also clearly benefit from the ensuing scien-

tific exchanges.

The breakthrough by Fukata’s laboratory on pro-
tein palmitoylation has been supported by the de-
velopment of dedicated state of the art methodol-
ogy. In the reviewed period the lab developed a
novel probe for palmitoylated PSD-95, a live cell
super-resolution imaging (STED microscopy) tech-
nique dedicated to sub-synaptic nanodomains and a
biochemical method to quantify palmitoylation sto-
ichiometry. These cutting-edge approaches allowed
them to describe the organisation and function of
the excitatory synapse with unprecedented resolu-

tion, and the team made these methodologies avail-

able to the scientific community.

The team isolated a recombinant single-chain an-
tibody against the palmitoylated form of PSD-95.
Tagged with a fluorescent protein, this intrabody en-
ables the detection of palmitoylated PSD-95 in living
cells in real time. Combined with super-resolution

microscopy, this tool led to the discovery that PSD



is organised in nanodomains, and documented the
importance of palmitoylation/depalmitoylation cy-
cles in synapse organisation. This was the first vi-
sualisation, and rigorous analysis, of such cycles in
living cells. This result points out that palmitoy-
lation/depalmitoylation enzymes (discovered by the
Fukata laboratory before 2012) are key elements in
synapse formation and plasticity. During the re-
viewed period, the team refined the study of enzyme
specificity and characteristics, which allowed them
to draw a map of substrates specificity amongst the
17 members of depalmitoylating enzymes and the
24 palmitoylating enzymes. To afford a quantitative
analysis of palmitoylation stoichiometry, the Fukata
laboratory developed a novel biochemical method
— acyl-PEGyl exchange shift assays (APEGS), pro-
viding quantitative information about the palmi-
toylation stoichiometry state (e.g. mono-, di-, tri-
palmitoylation) and giving access to dynamics in
vivo. Thanks to this method, the laboratory was
able to demonstrate distinct palmitoylation site oc-
cupancy and kinetics, for different synaptic proteins

in rat hippocampal neurons.

In parallel to the project about synapse regula-
tion by palmitoylation-depalmitoylation cycles, the
Fukata laboratory characterized mutations affecting
the LGI1/ADAM22 complex, and autoimmune anti-
bodies against synaptic components. This work clar-
ified LGI1/ADAM22 implication in synapse organi-
sation at the molecular level, and in brain disorders
at psychopathological level, and thus opens a new
research area based on auto-antibody screening for

use in human disorders.

For the first time, ADAM22 mutations have been
associated with brain diseases by Fukata’s team in
collaboration with Dr Lehesjoki (Finland). Char-
acterisation of two mutations revealed that mutant
ADAM22 proteins failed to bind to LGI1 on the cell
surface. This work points once more to LGI1 as a
key element in normal brain functioning. Charac-
terization of LGI1 mutations in familial epilepsy en-
abled the group to establish LGI1-related epilepsy

as a conformational disease. A chemical corrector
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restored mutated LGI1 folding in a mouse model
and this provides a novel therapeutic option for hu-
man epilepsy. It was recently reported that autoanti-
bodies against synaptic cell-surface antigens occur in
limbic encephalitis, which is one of acquired epileptic
disorders. The team set up a screen for such autoan-
tibodies in human and discovered that LGI1 anti-
bodies in patient serum specifically inhibited the in-
teraction of LGI1 with ADAM22. Furthermore they
identified autoantibodies against GABAA receptor
in human sera from two patients diagnosed with en-
cephalitis. This clearly sets up a promising new axis
for research in the field of immune-mediated brain

disorders.

Finally, in collaboration with Dr Nicoll (UCSF,
USA), the team discovered that LGI1/ADAM22
complex controls the functional incorporation of
PSD-95 within the synapse, identifying a critical
role for LGI1/ADAMZ22 in normal synapse develop-
ment. This last part links the two research themes
of Masaki Fukata laboratory and provides new op-
portunities in the comprehension of PSD95 function

in synapse regulation.

Professor Fukata laboratory has been extremely
productive and published 20 original papers and 6
review articles during the last five years. Most of
them are published in high profile journals such as
Nature Med, J Clin Invest, Neuron, Glia, J Cell Biol,
PNAS. Importantly, some of these publications are
the results of national and international collabora-
tions, which were successfully supported by external

funding.

Overall, the outstanding results and excellent pub-
lication record of the group headed by Prof Fukata,
make it a world-class laboratory, widely recognized
as a leading team on synapse development and physi-
ology, and paving the way to the development of new
therapeutics for human brain diseases. It clearly de-
serves continued support both for its cutting-edge
science and for the excellent training provided to the

next generation of scientists.
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& ADAM22 t DfEGEMHET LI L2 FKRA L (J
Neurosci 2013), T35 ORFZEITER & K2 B CHE
BRAREZGZ T ESIHiEI N5, FlIRIEIhE
T LGI1 ZROXREHOMRIL. LGI 236 DI EEL
2B DR (IR Bt se i ke L) 2
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TEBERDH -7, PLLGIHURIZ X 28 HTANA
fERIE, LGI1-ADAM22 M3 Zh U 72 I AR [ & 12 B
THEELTWS ZLZPRLTWS, —7F. LGI1 ¥ 2
FVYTDERIZDOVWTIHRMOFAL L FERINTSE

. SBROMEOERITHARLZ\v, —RE OHifds
SAME N, EOMIMIZEWT ADAM22/23 LA T
ZD#, LGIL & ADAM22/23 O S BRIEAE N =
LEFEZDE, EDESIRHEDY FTAIZHES N
LZDTHAI0?

D5 ERIZBWTHMEERL & LT J Neurosci
3 #. J Cell Biol 1 #. Nat Med 1 #. J Biol Chem
1 ¥, AT Curr Opin Neurobiol 2 {7 ¥ DR A
WS N7z,  WIRETIIERORERLE B, ¥i¥
eI (%), RFEFRE 2 ke U TEEICIEL T
w5,

PA b, iHZEMREL AME R, HFRERSIRIL EE
DT NO RS b RAFAEIEEICHREL TS
s i E 5,
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External Review of Fukata Laboratory

Dr.

ally productive research group as a Professor at the

Masaki Fukata has been leading an exception-
National Institute for Physiological Sciences. In
close collaboration with Dr. Yuko Fukata, the group
has continued to flourish in the research that is fo-
cused towards delineating the regulation of AMPA
type glutamate receptors and its physiological func-
tions in the brain. In the past 5-year period (2012-
2017), the Fukata laboratory has made highly im-
pressive progress in the two major project themes
on glutamatergic synapse regulation: palmitoyla-
tion machinery and epilepsy-related ligand-receptor
Lgll/ADAM22.

The Fukata laboratory has gained international
recognition as one of the leaders in investigating
synaptic protein palmitoylation (Fukata and Fukata,
Nat Rev Neurosci 2010). In the present review pe-
riod, a major leap has been achieved in the under-
standing of palmitoylated PSD-95. In a fruitful in-
ternational collaboration, the group has generated a
genetically encoded intrabody that specifically rec-
ognizes palmitoyalted PSD-95, which, in turn, has
allowed its detailed characterization by the expres-
sion of fluorescently tagged intrabody. Importantly,
using super-resolution imaging, the Fukata group
has been one of the first to report the organiza-
tion of nanodomains within the postsynaptic scaffold
(Fukata et al., J Cell Biol 2013). The nanodomain
scaffolds have strong implications for the manner by
which AMPA receptors and the signaling complexes
are organized at excitatory synapses and mediate
processes underlying spine maturation and plasticity.
Further characterization of the palmitoylation ma-
chinery has revealed crucial roles for DHHC?2 palmi-

toylating enzyme and ABHD17 depalmitoylating en-
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zymes in driving the PSD-95 palmitoylation cycle in
close association with the control of synaptic AMPA
receptor abundance. The group has identified addi-
tional novel palmitoylated proteins, including major
synaptic proteins involved in synaptic plasticity. A
better understanding of physiological roles for palmi-
toylation of such proteins, whether towards a univer-
sal mechanism or catered to particular functions of

individual proteins, will be of general importance.

In another line of research, the Fukata group has
examined the mechanisms and physiological signif-
icance of the LGI1/ADAM22/ADAM?23 epilepsy-
related ligand /receptor complex. Capitalizing on the
classification of LGI1 mutations into secretion de-
fective and secretion competent but functionally de-
fective classes, the group has generated two mouse
models of autosomal dominant lateral temporal lobe
epilepsy. Both mutants ultimately result in reduced
LGI1-ADAM?22 interaction, thus emphasizing the
importance of this ligand-receptor complex in main-
taining normal brain function. Crucially, the pheno-
type of the secretion-defective mutant can be chem-
ically reversed, a finding that provides leads to ther-
apeutic development (Yokoi et al., Nat Med 2015).
LGI1 is also associated with limbic encephalitis in
which patients can develop autoantibodies against
LGI1 that interfere with ligand-receptor interaction.
The autoantibody project is further being developed
in search for additional targets that are associated
with neurological disorders; an already reported find-
ing includes autoantibodies against GABAA recep-
tors. Additionally, the Fukata group has been ac-
tively pursuing the detailed mechanisms of action of
the LGI1/ADAM?22/ADAM?23 complex at synapses,

and has revealed its regulatory role in synapse de-



velopment via controlling PSD-95.

Collectively the two project themes have been well
thought through and have yielded interesting results
of general significance that have resulted in major
publications in high impact journals. The group has
strong expertise in the methods of molecular and cell
biology and biochemistry. The research design takes
excellent advantage of these strengths, while Drs.
Masaki and Yuko Fukata have judiciously sought
and cultivated productive international and domes-
tic collaborations for additional expertise required
to advance the projects most effectively. Further-
more, the group has generated DHHC palmitoylat-
ing enzyme and depalmitoylation enzyme libraries
that have been made available as a shared resource

internationally.
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Finally, the group has been successful in securing
competitive extramural grants and is well funded.
Moreover, Drs. Fukata have been highly effective in
recruiting bright and highly motivated postdoctoral

and doctoral research fellows.

In summary, the Fukata laboratory has been carry-
ing out outstanding research with high international
recognition, and the group is on an excellent course
to continue the productive research. In addition, the
Fukata group contributes to the scientific commu-
nity in sharing the resources generated from their
research and in training of young scientists. As such,
the Fukata laboratory has been strongly contribut-
ing to the present success of National Institute for

Physiological Sciences.
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To whom it may concern:

It is my honor to review the research performance
of Prof. Makoto Tominaga in last three years. Prof.
Tominaga is one of the leading scientists in study-
ing molecular mechanisms underlying temperature
sensation. He is the first scientist who found that
TRPV1 is sensitive to heat. Ever since his discov-
ery, numerous TRP channels that are sensitive to
changes in temperature were discovered. Now 11
TRP channels are thought to be sensitive to changes
Prof.

worked on these thermos-TRP channels and their

in temperature. Tominaga and his team
roles in various cellular and physiological functions.
Recently, he discovered Anoctamin 1 (ANOL1), an-
other heat sensor expressed in somatosensory neu-
rons, is interacting with TRPV1 and TRPV4 medi-
ating pain and salivation. The group also worked
on the various roles of TRP channels in different
species. For example, TRPV4 appears to be impor-
tant in determining sex in American alligator. More
importantly, the group also found that TRPA1 once
known for a cold sensor in mammals is also activated
by heat in a lizard. Thus, they discovered that de-
pending on species, the same molecule can sense heat
or cold. Because many of these TRP channels such
as TRPV1 sense temperature at extreme range such
as over 43 and below 15°C causing pain, therefore,
he extended his research field to nociception as well

as itch, he made fruitful results in nociception, too.

Best wishes,

(signature)

Uhtaek Oh

Director

Brain Science Institute

Korea Institute of Science and Technology (KIST)
December 20, 2017
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Uhtaek Oh & (KIST Brain Science Institute)

With these subjects, he published 26 papers as a
corresponding author and 37 papers as a co-author in
major journals in Physiology in the last three years.
This large number of papers tells us how his group is
active in research. What makes him notable among
the scientists in this field is his undistracted research
interests only on biological phenomena in response
to temperature changes as well as his vast and long
experience in studying functionally-important TRP

channels.

Because of his expertise on thermal TRP channels,
he got a very big research program such as ” Thermal
Biology”, in which many research groups in Japan
worked together to study all aspects of physiological
changes in living organisms in response to temper-
ature change. As the Primary Investigator of the
Thermal Biology Grant, he actually extended his re-
search scope to various species such as Drosophila
and lizards other than rodents in collaboration with

others.

Because of his unique study on thermal biology
and his excellent publication, I recommend him

highly in continuing his research in NIPS.
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Mr. TEMEAL I EIBEARS O AT % 38 L CHIR& A D 7 1 A
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WHEMEDTCTHRIFREEDT WS, £72, LU —i&
HALOEFE CERBEALIZIN U T2 OBRE X B % 21k
IETHBLTEZLELEZION, BV —EHEDE
LR IZ & > TV EY D BRIR A LIS LT & 72
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e UCORRIE, 35 MOEHEFR L L U THidG
INTVWD, TNLSMZ, TRP channel (29 % &E
OHIRZF LM UT, 11 MO REFER TR
INTW3B,

N6 i&, J. Neurosci., J. Biol.Chem., Pl i ger
Archiv. Eur. J. Physiol., Proc. Natl. Acad. Sci.
USA, EMBO Rep., FASEB J., J. Physiol. (London),
Diabetes, Am. J. Physiol., Sci. Rep, Cell Rep., J.



Neurochem., Front. Physiol., Br. J. Phannacol., J.
Physiol. Sci. % & O EERZAMME CEE I N TE D,
POE LS DEHBEINT VWS, ZDZ L, EXKE
BPI T8 o TR A SR ANMIZ % KR A1 N
IR EGATWEDP2WEE->TWD Z iz s,
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N7 TRPAL F v RILDEIC L 2 BEREDFEMHCHEE
DfEHT (PAtiger Archiv: Eur. J. Physiol., 2014)

Ny F 2750 TEEZANT, MA7ICE17% TRPAL
F ¥ 2V B (GEMEAGIREEBIMER 36 £) 12X > T
EEAATEZ 2SI U, 2 OEERBUIX/Z
PrE RO K 0 HERICHEER I NS Z o RITL
7zo T HITIE, Ny FEIZ & % indside-out XY F 7 T
v ERWT, b7 TRPAL ISHIBENEAE OB 5
BUTF ¥ RIVEE (H2WVIEF ¥ 2L+ Ml H AR
WE) MEESAEEZ LES AR AL 72,

A& # £ B #iA2 T D TRPV4/anoctaminl #EEE R IC
&£%7054 KA #ViiH (FASEB J., 2014)

M ARAE % ER MRz, TRPV4 %388 U TR IZ R
AU7z Ca?t iz &b Cat EMbr B 54 FF ¥ 2L
anoctaminl ZJEMEALL T2 O T4 R4 A Vi %E 72
S5LTVWEIZEWHSNIZ Lz, TD TRPV4 & OBfE
HBIX anoctaminl FRWTH D, 207074 R %
VEHBIZE O ABEZSI SR I LT, FLWMBARE
BWA%EEZH6FTILHEIIUE, TS OBEEDING
BER WD FHHED— DT Z L LM R U 7=,

714 3 TRPAL = L RFRERAIC K 2 RER I
DORERMERE (P.N.A.S., 2014)

1A DIXINT B 1T B BB BB T D IR HEAREN D AR R
iE K OIEIRIRIN & 2 B Gl Z B S T L7z, A
4 3 TRPAL 28, bW EEZMZ &5, GG LR
B2l EOBE Y —L UTHRET 228, E51LH
4 3 TRPAL AR F2MAHR, FEORIR D PE 12 B 7R
BEHERMICEHE T2 KR L, Zhoo
e &b, A4 3PE TRPALIZ & - THREZEHIL
TRRIVOKIEEZIREL TWEHDEEZ STz,

< ABEB ERICRIRT B piezol IC & B MR
& ATP fd (J. Biol. Chem., 2014)
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~ U AWEBE BT B\ TR BRI SZME: piezol F v
V& TRPV4 F ¥ 2 )V OHEEHEE 2B S 2 U7z,
WD F ¥ 3V H BEMA I % &2 L CTHIfRN Ca? ™
BE%ZH LT ATP BEIZ%H S5 L TW5 A, piezol F ¥
FINVD T KO WUNRBEWREIZ RIS U T BEE L B2
2B B MBI T 2 I E TORE D EETR -
TWAZ e zHOMI LT,

BIRMER ORI A —ILIck B b TRPAL F+ %
L DFEMAL (Pltiger Archiv: Eur. J.Physiol.,2014)

THERT A —iE GABA N SZARVEEME D IR R
WTH O FRIRES R 3R MR % 5] S 29 A%
ZOMERZG SEITEIIAHTH o7, TuK
7 4 —=)ikk b TRPAl 2~ 7 ALY TRPAI £ &<
HElfbEEsZ 2O U, 51T,
Ny FiEERWEZE—F v X2OVERDKICBE VT,
TaRT7 A=Ak b TRPAL 27 bS5 Z &0
5. TEART x—)Lh TRPAl BEEH (LI ND Z &
HEPHSMI U7z, THIT, TR T+ — VIREE MR
Tl GABA, ZAKREMEAZN L CTHAME 725
U, ZOfER, BAEEN LR, T A Ca2t ¥ ¥ 2
EMEAAZEC THHEADREIZ DRV EZ 2o N
ZU7=,

inside-out

< U AREMHIFTD TRPV1/anoctaminl #EEER IC
& BEAIEH (P.NAS., 2015)

< 2 EEMBAIZ B WT TRPV 1 & anoctaminl
BaeE AR Z LK L, TRPV1 2/t L TR A L7z Ca?t
A anoctaminl Z{EME LT 5 2 RWZ L,
taminl &V CL2HET A2 22X W BioMiz 725
T ERPESMIU, F72. anoctaminl FLEHEFIE S
Z& D, ATY AT X BRI TR 2 AR
fild2Z R, HlloRE G 2 B S 2
Uiz A, Hil-iaBmiike 20 5 %,

anoc-

AR—=ZDRREFE L WEHIIZA D, TRORD
EKMHZI TS TS NZIHH DA Uik 5,

R B MBIz 517 5 TRPM2 O L Ry 7 Al 1 v
AV v a3 (J. Biol. Chem., 2015)

< U AR EEZ B D TRPMT 2 & 5l 5 se il
# (J. Biol. Chem., 2015)

AN THEE —HEER 2 WIS TRPM3 DFEHE
fifgtr (FASEBJ., 2015)

< U Afgmififaco TRPV2 O##E (EMBO Rep,



2016; Pfliigger Archiv European J. Physiol., 2016)

H#EALIZ BT 5 T DIRERRZMZELE TRPVL O
&z D24k (J. Biol. Chem., 2016)

BHZ & HC-030031 @ TRPA1 ~ @& #8410 [ &
(Sci. Rep., 2016)

VY ITHRTTFV VI & BFEAFEED S TR (J.
Physiol., 2017)

H R DFE R (Sci. Repl., 2017)

7 =27 ) =) 7 TRPAL OEIZ & B1EMEALA~
DS Ca?t OB (J. Physiol., 2017)
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3.1 Jin Han #4% (82E Inje X%)

Professor Jin Han (Inje University, Busan, Korea)

A commentary on the works and laboratory of Professor Motohiro Nishida of Cardiocirculatory

Signaling, NIPS

Review by: Professor and Director Jin Han, M.D., Ph.D., Department of Physiology, College of Medicine,

Cardiovascular and Metabolic Disease Center, Inje University, Busan, Korea

It was great pleasure to have been invited by Prof.
Keiji Imoto, the Director General of the National
Institute for Physiological Sciences (NIPS), to re-
view the laboratory of Prof. Motohiro Nishida. I vis-
ited the laboratory on January 12, 2018. Professor
Nishida himself introduced the great history, philos-
ophy, well-organized facilities and the latest research
trends of NIPS and his laboratory. I understood why
NIPS and his laboratory are the best in the world.
I met his smart and enthusiastic laboratory mem-
bers and discussed their projects. Prof. Nishida has
been spearheading projects regarding elucidation of
common mechanisms underlying regulation of mus-
cular plasticity and maintenance of its compliance
His

very able team and hard-working members have been

and flexibility against environmental stresses.

searching for novel therapeutic strategy to prolong
healthy life span in human, through drug discovery
and evolution (i.e., drug repositioning). They have
been recently focusing on the post-translational reg-
ulation of protein-based signaling pathways, includ-
ing heteromultimer complex (i.e., protein-protein in-
teraction), post-translational chemical modification,
and quality control (i.e., aggregation or degrada-
tion). Outside of this, he has also invested his ef-
forts and time into collaborative works regarding re-
active Cys persulfides as a key regulator of mitochon-
drial functions, Prof. Nishida and his team have pub-
lished numerous quality peer-reviewed papers over
the years, publishing in distinguished journals. Aside
from these, he and his team have been recognized by
numerous academic groups in conferences and have

been awarded with citations and for their works.
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Research highlights

Prof. Nishida and his team is mainly focusing on the
local Ca?* signaling induced by neurohumoral fac-
tors and mechanical stress plays a key role in the
structural and morphological changes of the heart
(i.e., cardiac remodeling). Their recent works have
found that dyacylglycerol-activated cation channel
(transient receptor potential canonical (TRPC) sub-
family 3) mediates pressure overload-induced cardiac
fibrosis in mice. This mechanism includes induction
of oxidative stress through formation of stable pro-
tein complex between TRPC3 and ROS-generating
enzyme, NADPH oxidase 2 (Nox2). Interaction of
TRPC3 with Nox2 suppresses proteasome-mediated
degradation of Nox2, resulting in amplification of
Nox2-derived ROS-dependent signaling and activa-

tion of its downstream fibrotic signaling pathways.

Prof. Nishida has also focused on the role of
TRPC3 channel in targeting for cardioprotective ef-
fects and exercise therapeutics. Considering they
are looking for novel ways to address cardiothera-
peutics, they investigated for the ways on how to
deal with anthracyclins which are powerful anti-
cancer drug, but have serious side-effects includ-
ing cardiotoxicity. Their researches have revealed
that doxorubicin-induced hypoxic stress underlies
induction of TRPC3-Nox2 complex in rodent car-
diomyocytes, and specific inhibition of TRPC3-Nox2
protein complex by the expression of C-terminal

polypeptide of TRPC3 protein (C3-C-GFP) is found

to attenuate doxorubicin-induced cardiomyopathy in



vivo. Their efforts have led to findings that moderate
exercise suppresses basal Nox2 expression in mouse
hearts, suggesting that inhibition of TRPC3-Nox2
complex will be a new exercise-mimetic therapeutic

strategy for the maintenance of muscle quality.

Aside from TRPC3, they have also investigated
for the role of TRPC6, which has similar struc-
ture and homology with TRPC3. Prof. Nishida and
his team’s novel finding suggests that upregulated
TRPC6 counteracts with TRPC3-Nox2 complex in
hyperglycemic rodent cardiomyocytes. TRPC6 can
bind with TRPC3 in a channel activity-dependent
manner, but never rescues Nox2 from proteasome-

dependent degradation.

They also investigated P2Y6 receptor (P2Y6R)
which they suggest is a novel, promising target of
functional foods that can improve cardiovascular
functions. Their team’s use of P2Y6R-deficient mice
led to the discovery that P2Y6R is upregulated with
age and promotes angiotensin II-induced hyperten-
sive signaling through heterodimerization between
AT1R and P2Y6R in mice. In addition to that,
they suggested that P2Y6R may be a critical tar-
get of isothiocyanate (ICT), an electrophilic func-
tional food component. Prof. Nishida and his team
also suggested that cilnidipine, a dihydropyridine-
derivative Ca?* channel blocker, specifically inhibits
actin cytoskeleton-dependent mitochondrial hyper-
fission in hypoxic rat cardiomyocytes. They found
that cilnidipine bound to dynamin-related protein
(Drp) 1, but did not affect its GTPase activity.
Furthermore, bioreductively metabolized cilnidipine
(amino-cilnidipine) showed more potent inhibition
of hypoxia-induced Drpl activation. Overexpres-
sion of filamin-A A1545T mutant, corresponding to
a causative filamin-C variant for human cardiomy-
opathy, promoted mitochondrial fission, and amino-
cilnidipine prevented this fission. Taken together,
these findings suggest that Drpl-based complex for-
mation with filamin/actin underlies mitochondrial
hyperfission through mitochondria-cytoskeleton in-

teraction under hypoxic stress.
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Their collaboration investigated for the role of for-
mation of Cys persulfide on Drpl proteins in mito-
chondrial quality control and bioenergetics by nega-
tively regulating Drpl activity. They observed that
electrophilic modification of Cys-624 on Drpl in-
creased Drpl GTPase activity as well as cardiac vul-
nerability to mechanical stress in rodent hearts. In
contrast, reactive sulfide species such as Cys persul-
fides that are produced in cells are likely involved in
electrophile metabolism. Protein Cys persulfide de-
tection assay revealed that endogenous Drpl abun-
dantly formed Cys persulfide in rat cardiomyocytes,
and exposure to electrophiles such as methylmercury
(MeHg) reduced Drpl persulfide level. Supplemen-
tation of sulfur to Cys-624 by exogenous treatment
with NaHS as a sulfur substrate for 24 hours com-
pletely abolished electrophile-mediated sulfur depri-
vation of Drpl protein as well as exacerbation of car-

diac cell injury induced by mechanical stretch.

Research productivity

Since 2013, Prof. Nishida and his team members
have published 35 original and review articles in es-
tablished peer-reviewed journals. This success could
be attributed to the efficiency of his team to work
well together, as well as their successful collaboration
with other teams. Because of this, Prof. Nishida and
his team have been recognized by academic groups
and both domestic and international conferences for
the work they have done. But most importantly,
their works have led them to secure funding from
numerous government and private institutions such
as Naito Memorial Foundation, Daiko Foundation,
and Uehara Memorial Foundation to continue the

work they have started on.

Future perspective and summary

I highly enjoyed visiting NIPS and Prof. Nishida’s
laboratory. I was deeply impressed with the recent
achievements and ongoing research of his laboratory.
His smart people and well organized cutting edge fa-
cilities were also the best. My overall evaluation of

the laboratory is very positive. I recommend with



highest enthusiasm that his laboratory be supported
to the fullest extent.

To expand their research field, they should be
equipped with cutting-edge analyzing system to

measure mitochondrial energy metabolism such as
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flux analyzer (e.g., Seahorse), in addition to ad-
vanced techniques for visualizing mitochondrial dy-
namics. Collaboration with mitochondrial re-
searchers and exercise biologists are also necessary

to expand cardiovascular physiology field.
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&9 2B EHDO MK E AR &R s B o BEAR & G
BEEBAFE 2 HIR L 72 THBEANIC & 2 IMEERE % v b
T RRMATOY o N (FHK)) MRk T
WEA, WK THEEEEFTICREINTVWS LS4,
ORENGE L, PR - TR B - fiEHEE. ©
UCHEMBIZEE - RV EALTH LV A=Y
THEHMARIZEOMOE E 5% 1 A=Y Iy R —]
BRECELT, HRIZHEENTED, TOXREIAD
NHLIATH5,

(MRI) (1) HIEZ#MH 7 57 A7 LA EOEKS MRI
ERA T D EEEIZEAT & EN 4 fFEil S ol T, H
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TS - B AR BH T h> O i R ] (A 2512 28 2 L5 1) B 4
TS % HEE S 2 72812, AEEL IS & BTS2 A
DT AR 2 EA 72, WGk, i FIE
IS DEIFH, ZeMEOMGE, 7RG & O T
AR O FAR AN 2 FECR UL BN B RE D I ST
BRI ANDE AL L DD b 5, BT [FRESEEEHL &
& ORI AMERFZE 2 HEHE LT\ < 728, 2016 4E 10 H
5 HIZ, 77 VADRTH - REZ 3OV ¥ — 7 S 5¢
WMo A4 79414 XK (CEA) IZj87 % NeuroSpin
A sE BT A REFEER Db Lz, CEA X7
7V ADITRIF —F7BUR S BUN BRI Tk BB
15,000 A, 4 FM 2 & 722 2 5Tkl 2 £ o, Mg
WM/ 74 790 T AHIZET S NeuroSpin (it &
35 MRI % FH\W TN ZE %2 5206 U T DI ZEBE ©.
2007 FEICEE, L MNH3TFAT, TTFATHEBEE
TIMBHERE 2 D B —F, & P 11.7 T AT ED
B CRICHT 2 & D . HAi L~V O T &\ WL AT
Thd, EHPHZB W THHGIEICESE e VHT T
ATHEZEALU THBIZMEICERSTIZH7D.
WG DiRA % IED U 7z SE 2 D 5, 4B E EE
HEATHICHEET 272012, ENDA A -V VT T—4&
S - AL e U CORBELEE N5,

(2) Ffm%els M2 EHKE LT, e hede b
ERFEME D720, TTMRI 8195250 A% 2
AIVRORE - ZEIANE2ET L, HIZF s
JEBAS %7212, 16T B - taEe H MRI OE A
PEND, RKEDOTF—XDOER - f£F; - FEICBER
FIEBERADT 72 25, SHOBEERETH 5,

(MEG) A OBifést 1 2003 412 BA X Nz, BEIC
10 £ EDSREB L THE D, Z DR DHTHIE % &8
THIEEBTERVWIETH S, FROMNEOEA
AEEIRENTHS, £/, mLERLIELD2DH
DR T L DWRACIGERZE B D E AT OBE T
H5,

5.4 AMBKF

WEAF D L [AI R FIAF 2512 0 2 Tl % MRT (2R84
L EEERF S DRI AT, BB % % & 8D 72 W5 [
HEAHEE L. HEES MRI 28R/ H3 5 & L b1z, Ak
INDREDEGT — X ZAREHELERNIZHLD 705 F
EBERRTEDLAMEERT 5, T EEEERR L
LT, Bl b L —= v 7EICE S 5 EBR 723 A 20
ERHET DI ENEEND,



6 4Rl - ERDFREA X —T YV THEDRK

tHEMBREE TE Oz MMIXRD S E D DE MR
EVIBRETH D, T OB X2, REHERR S
e AEICB ) M=y MOy b T — K
EIZRNT 5, — Ao E (Hre) %2 72 L MEE
AEBIBSEE L D 2 B DDA S NNIZHIE R IR S
NdESITERB—EEL LTUubEbhE, HEE
KCTHMTH B, BEMY AT L2 L TONEES v
T — 7 HEEIC R R S N B RE DR A LA X % B
SR TINS5 OIS RILEEEE M & U CERfR T 2
VB ER->TWS, LAL 3V a— R4 E Wi
BEMIZ LR B &, IS RTINS U B A IS s L
Ty TVRERTEEAF Iy 7HRAIFRD LS I
RAD, ZORIFERIIBAINTIEE UNEIREZ 5
EHmUEARTDHENARY NT =Y AT LTH D,
AT, Z0XSBEEkry b —2
VAT LR B FEO DL LT, 4 Rl - Ak
NTREA A=V TEOAKEEHBELTWS, HY
VIR D AR TR TN SRS o B S AR Rk [
EDRIETH 5, FDI=DIZEKBEE DN S Dz
Fouk & FEWER DA TH B BTS2 T LG
LZY—LVAAR=V VT VAT LOBEEITS,
BEkr Yy N =2 Y AT LADOHRTHFH S EIRE
MEERENDOBEMZHEETE2AI AV VI VAT L
LT, BYEMBEZ WA A=YV IFERD 5,
BRI T, (RIRAAH 22 T BEEE, ETARNES S
74—, @EEEEEEE, Wiy 7 RmE
HRE T BEMESE, SR - EUEMHBEBEIENHV S
%, ARIRALHH 2 T BMEE X, RARITEWIRETO
R VXD B TG RC ML N & 43 T D RS R T % ]
it 9% (Murata et al. BBA 2017), LT, #&5
ERETFHME2HANEZ T, MlERED DR
MINTO AN 3T D 3IRTCBIILEE R WEEICT 5
(Murata et al. Sci. Rep. 2017), E512, I 5% E
NSRBI R S E 5 ke LT, MfRE 7wy 7
EBETHMBELAV 505 (Nakao et al. Mol Brain
2017), 2o DFEEZABNICIEATSZ 124D,
AR D T 4RGN - HED THEEA AT VT
ENHEEL 725,

I3 F - AEREIEIEE 2 S EARE IR B RE 2 > — A L AT
Bt - FHHT 220D TIEE UT, 2 MRt SEmMsi
io@mE{EBEBEAL TS, FHiZ, EERICB T 28R
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HIHEX 27V 7 HIEYES) (Miyamoto et al. Nature Com
2016). & & CWAMHHIREE O FTHL (Kim et al. J
Clin Invest 2016) ZHEL TH Y, WNEIAHIEIZE T
LB E RN T A LI, HTNSMEKRET
DEKTLBERE - AL~ DISHER 2D T W5 (Kato
et al, eNeuro 2016), 5 N/ZEBEEL NILDA X —
VOMAEAFIEIZDWTIE, BRRIEMIENE 2B
Ay & — A=YV IY A T v AR Ot
FAMRIZEDEDT VD, X HITHRIE, 2 ETHIEH
WA A=YV TR AT L OREFIZERIILTE D
53 FIEVEDRIE 2 M S RO LB TA A -V v
79 % Z EDAHEIZ R 5 T\ 5 (Hedrick et al, Nature
2016), THITHNA T, FHEER VN7 BRI ETY
& v 7B DORFE (Murakoshi et al, Scientific reports
2015, Nakahata et al, 2016, Murakoshi et al, Neuron
2017) HHEIIZHEDTE D, SBISRILHEEA
A=V VT DEEANRAENS,
YIBLARVIZEWTIE, b b OERINEEREE B
POKRBMIZHEEST 22 2 HIEL T, BEEEN MRI,
SRR eI, N 72 & O IRR BB RE T A —
VU TIEERBMEL T, MEEEDOTNS, TOEER
HEDOEDE LT, HRREDNDH D, ZNiIlH &
Mgz Eas58hz L, Sl HESHEEDaI
=r—YavihrEBr U-gikgrkEcd s, =
DEBELRBERZROV & DTH 5 HRAMNE O S mE %
HO M B7280, ERIMRDHIEEZ W TS RO
MR IEENEHE % BB L T H b (Kobahashi et al. Dev
Sci 2016), #eHSEHEDD0H 5, 2 K MRI [FHF
FlE X SITHERIE L7720, 3 THE2ED» S
XN BEKEEHE MRI ¥ A T A % A BRI 25 p
WAL T, HEEVERICRD S MREREH S 2L
7= (Koike et al. Neuroimage 2016), Biff, & 5I1Z#
HEz L REZE R O MRE B OGN ET L TE D, A
M OH-STEOMREE X 7 OFKERMIRIICET 5
DRI ND, —H. B M A=V VTR OEY
NEBEY—LVASL A=V TDiEfEE LT, 7TT A
7 MRI # W= ffkE ey 7 M &KL TH
%, MRI 7 — X2 @ E e E G 2175 Z iz &
D, b EVINVORMEEMPBORFAZISHNIZT S
HOT, HELRIZT VA 72V —%b7251L 5 5,



7 EELTFHREREHRMORRE
71 FosE

APPSR AT TlE. EBUNEIY) O T b N5 T
HOHLHTy bRRENHEAE YT RITE VT,
AR T EAX N T IRIEEZ L 28 % (F
LTV S, BETHRELHVIERY - X217
g 2 EERE L, 1T 2 586 2 BIREREE (S M
P1A). 2 588 7 BED1THE) - D T2 > & — &R
TWEFHYERBEN BFEBE - (V2o arvE (X
YU AM ; P1A), B KO BERE (5 7EYFER
Pl oI hTcsh, SNEMEE. ~1 70
Nobalb—&—, BEFEAKBEIIRRIND BY
BE#ITARTEMATVS, <D/ INYDDH DE(E
TWET v MEBEMIZEAL Tk e iz, thoBk%z
FIIRWKEERZE > T WD,

WIEBIZ FRZE T v b OIFREAT Z T 51207
0. BETREEYER TS BRI Fa bk ORI
PR L. EHERVF G R oMM (ES) Milakkx
ANLZaetEe (PS) MMk OBIZ TR Lz, Zh
5 ® ES Mgk iz MEEE A 2T Z & T L
BEARE, BlERE, AXAFry—a—nrREX VS
RERAVEEZET S /v 27U b (KO) v h%fE
U720, ROSA BEZTEEIZE A v H2B @51 &
HOLEMEMETE2RAL THIlRERTHLTES ) v
724y (KD) v bEE#RLAEDTEIEITHIIL
7o BT, YW L 72 WG ERLS % & T guide RNA
(crRNA: tracrRNA) & Cas9 nuclease #8& A3 % Z
LT A LEOEEDORS 2 I U, A 2T
J LRETE EMDEBEI N, ZOHT ) Lk
W —)L TCRISPR/Cas9 ¥ A7 L] IFF—HARIIZB W
THEMAEEBSND Z &h 6, ES Mtk & HFER
Tl Z 3R 2 AW RERE & A TERIH T KO/KI
WYAERTES LS AUy h3H 5. 2015(FHK
27) fEfE 1% CRISPR/Cas9 Y AT LAZEATEHI L
12k b, FoxN1 (forkhead box N1) JEAZF/RKIZ &
D MR /R4, Salll (spalt-like transcription factor 1)
BETRRZEIDEREREEZZET S5y hOFERIEZ
I U7z, 2017(HE 29) 4EJE & CRISPR/Cas9 & A
TLDBEMAIZE > TRESEZEMEET %2 Prdml4
(PR~domain-containing 14), Pax2 (paired box 2).
Osrl (odd-skipped related transcription factor 1) 2
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ED, BETREERHEME OMAEEREZMIEL T
W5, ZOKSITEBEMSEAT G2 E A2 T
CRISPR,/Cas) & A5 AEIT & - TWERIE -5 (02
Lz 7 2B LTy Milkz HERIZERETE 54K
filz X T\5,

—H. UANARY B —% AW TSREET LA
BARFIE. o BEEIZ B\ T FR A R OVl % [ %
ERRIAT 572012, BEADOWRFEL IR > TV B D,
MR R DS OS2I IC B 2 ORI ADIER L DD H
%, I - N RFEERM T, LFEREEZED—
ET&» % DREADD {E&HWT, EazillflL Tz x
VX —HEEED D LRI, KMV TS v
AN VB AR SHIR =2 —1 v 2 FEL
7z (Coutinho et al., Diabetes 2017),

7.2

KET 2008 MO T, ¥ H 7PN EHNTR
KON DBEFEATNYF Vb UHE T LD EHE
(Yanget al., Nature 2008) & #0CEARE, HHENZHEWT
® HEAREE TV HMER (Liu et al., Nature 2016) S
528, VI AY =y 7 (TG) ZEHEEH W
BHRKERBNIZRDDDOH D, —FH., HRIZEWT
3 KO T7HA VDKW aEYY—EkY b &
KEE LT TG BYOEMIEA S, 2009 4D EER
Wb SR SE AT & B E AR IE D O — T8, TS
B1J T germ line transmission 9% h 7 VATV z=v
I3 —%ky bDOESIZEKI) U7 (Sasaki et al. Na-
ture2009), Z DEAHIIREBIZILE > TH O, 2014(°F
B 26) R & 0 Bl E s THETRIEATIC & 2 BxBgEE
Ay NI —OOREMPATO Y =7 b TR
DEAZFWEIZ X DKM - MREEET VY —EX Yy
FOERPFIAENTE D, 2D K5 LEW % ik U
TWSBEBETEHRZMEMOEBRPPFINTVS
(Okano et al., Neuron, 2016),

—Ji. IR ICERFEARZITOITIET 4 VA
R RZ—%HWEHEPLOHETH B, MBS
WIS 70 25 LOFEMEIZH D EHELEHIH T
1. 2009 FEL D EYER L X —DO—AICEREE
ADBIETEAERE (P2A) 235 LIF. ERE (7
AP, x—FEy b) WAOEETEAERT -
TE 7, ZTOREE, REGEPRE - BRI R 2 E %



HW g 2 EAMEEE L. R THO T 7P TD
AT E I B2 U 72 (Kinoshita et al. Nature 2012),
Eo. AL MFRYUMIBERRTE 2 R U 72 #28%EIR
R % (Inoue et al., PLoS ONE 2012) $1757, %
NPAMZE, Fryxn R 7Y vk 8YEES: (Inoue
et al., Nat Commun, 2015). % %\ i&d DREADD 7z
EDiLFiEEY (Nagai et al.,, Nat Commun, 2016)
Z R U 7Z RS AL - AEE LS ERETREIC
EHfbEno0H 5, £z, kD fHHEIZ P1A fEHT
HHAATES X512, AAV R X2 —OF%-FIH i
ATWS, —Ji, BERETNMELD D, U A AR
78— HWEBHANDBIEZTFEAL, SEROFED
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s cE s,

7.3 DAIINARGZ—ICLBEBERFEA

ERME oW VA NART X — 12 & 5851
BADRETHD, £ 0BRGP FHNREREHES -
DT 4 VAR X=X %S L. L < ER
THEMAL TS S5 S 720, LRI TIE 2012 4
LD, VA NVARI ZR—FARELZZREL T, V1)L
AR 2 —OIEH - fRiE - B & 2170, B,
EWNIMCE L K DR X — %24 U T A 2 D
TED, ZLOHERREHTRTWS,






5V &R

RERF - 29 —FOKRFEDOHREE
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1 2 FHIR £ R R R
1.1 fREAEE SR F IR ERFT

MAIRBERER TIFEIM TlE, 1A Vv F v 2L, ZH
. G EHEFONE & Il o5tz BRI L T
W3, BARBIZIE (1) Family C (289 % Orphan X
B AZBAK Prrt3 DV 7Y R ORI & 5 FBEHE O iR
IRV 7. (2) G R VN7 B SRISZ RAK OB
EZAL E BREHEI A, T LTy ) YT DSk
DfEN. (3) Two pore Nat F ¥ %)L TPC3 DHEEAL
I DB, B LU 2 DDREN T —DF
L0fgkr. (4) G & VR EFEAILKY F ¥ 2T
B IN T DA B & £ OREE B Of#ENT, (5) hERG
F ¥ 2OV DD THEAR RS VAL D 20 7B 0 & <
B R OWAEBF ORI X 2. (6) ATP Z&4K
F ¥ 2 P2Xo O/RTHEEN & ATP M7 T 2 Bl
G2 D, FERRFNT I/ W% AW
FUERIC X BRAT. (6) B TRPAL % 310U HY K
B L OIS VE(LBRE D IRIT, (7) IR ek
AW AT ) T D ENE & B RE D FE ] 22 52 0 Lk
AT, (8) FiBlA V¥ v F v 7 iR OB KT
F ¥ 2T BEHOMNT 2, ZEEHNT 7o —FI2
LDEDTVE,

2017 FITFHE LU 723X,

Chen IS, Tateyama M, Fukata Y, Uesugi M, Kubo
Y (2017). Ivermectin activates GIRK channels in a
PIP2-dependent, GAv-independent manner and an
amino acid residue at the slide helix governs the ac-
tivation. J Physiol 595 (17): 5895-5912.
DNEZLLTNITHBNT 5,

Ivermectin (IVM) 13 K#ff&i+: & Campbell 112
FopFEI N, HRATEZIMHINTWSHFESR
HITH B, %6 13275 dUEHAE D IRBIEELIZ =B L
2015 4/ — OV - RPEEZZE U7z, TVM I,
BB O MR ML FET 57V & I VEEE
Bt Cl- (GluCl) F ¥ )V OREE@EEIR K S L.
F vy 2 EEWALT S (K1 74), % OKREZ 2HilE
DEBIZ & 0 FERDIZES, IVM E Glycine %
BARED Cys V— TZEKRE SO ATP ZAKTF ¥ &
)V P2X QEEGEFISIC bR L TIEMERT 2 2 e
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ESNT WS, KWFZETIE, Y A HTOVIIREIC
G EPEMRAR NN E RN KT (GIRK) F ¥ 2V
& FEBL ST 21T o 72855, IVM 0528 GIRK
F v 2V (FIZ GIRK2) % BE#EEMAT 22 &AM
ShEitotz, ¥512, IVM I2& 5% GIRK F ¥ b
BRBIERD G X V7 BIRE LW 2, £2
PIP2 IZHkET B2 L2 m U7z, T v MiEEE SR
Mgz HWAZBREMERICBVWTE, IVM 0512
&% GIRK 7 v 2 )VEIRBINPBRE S 0, BRkE
AW BB & 0 TVM 1E AL O [ E % A A 72 48
GIRK2 F ¥ 2 VD% 1 EE @ (TM1) & N K
ML A% % D72 < Slide helix EIZfiE T % 11e82 A3
IVM IZ X BEMALICEETH D Z e bhr o7 (M1
fi)e TNODOKEERENS, IVM IZ& 5 GIRK F ¥ 2L
TEMEAL OB % 18 2 300, MR AN T3 B B IS ©
FR <L EEEMER  MBAEEORETH S Z LA
HomEinot, ZOMEMEABMEL. BRICREINT
W3 Cys )V— TZEEP P2X ZBIK L (3R E720,
IVM 231 &V F ¥ 2 IVIZ B B Sk E 2 R
ZEMRBI N,

1 GluCl F ¥ 2 NIZE T 5 IVM sEEERAL (2]
BLIOIVM IZ X 2iEMALICEETH S GIRK F ¥
FVDT I EEEE (GAD



1.2 FaEEEN AN

PR AR B T I L AR R A S5 D 7Y
THIDFE - b, BROBAICE T 527 THIAD
BHEL T DRI OV TR Z ED T WD, £/, #i
O THER 7230k 2 & i B 1 ERE S M E MR 1 &2 BT L
PPz B 1 28 U WHEBRE S O L P22 . R
T RBEINZ BT DRI ERESE D ENZ DWW TG L T
W5,

1. AV IJF> ROY 4 bOEIBHEE - F4E - 21 - B
31754

PR RO A Y IF Y Ras 4 b (OL) 13,
ST UERIBELEERD. A5 S ORIEC R A D
22T, STV VEBBRT S Ao NTNS,
DIV rOBEMEEIE, EHEEE AR EE
BRE RS ZEDRRRoTETVDEI LN L, K
KD OL-= o — v [ HAEH OB 136D TEHET
H5,

B2, OL-pi R RMICE K & 115 paranodal
junction KR Z2ET S5/ v I/ TN RAEHV
L5222k, OL-=a—ua VHHEA/ERO R IZENFE
WAHT2=a—nVBETEYA 787 VAEICL
DEEL 72, FE U EfEET D H D Aquaporind
M, HEKFAELBEET 2 EETFTHEI B AL
7zo F7z Aquaporind %R 7 ATEETFEAT S
Z 22 & b, paranodal junction @ FEFIZHIN T B
HaBREME R N L ADE I NG Z & 2H 50T LTz,

F-HxiE, fH4 D OL-tRiiROHEMFEHE <D
AEARN TG T & 2 Efl 2 Fr- 1CHENL U, kg
BIRAEIIAE 2 D I =) VIR EALT B T L 72,
Z DOFEHR, ffl % D OL &, MFIEEIAME T U 7= it zR
ERUTHHECEATITVY VEKRT 22, Thoh
—20 OL DA W IZZBURIET 2 HUNREE T TIE, OL
BT 2 I TV VORBRBIZELERD SNz, Zh
SORERMNS, OLIZ& 5 I ) VEAIX, —A—AKD
HAREHRDOIGFE D E A WITIKIFT 2 Tld k<, #
BOEIRIZ & > TS 1505 ORUNRER I8 X
NdZENRBINT,

FEPHOLGHIZBPVWTEHMIN AT YD —DTH B
PMN F A A »ip S AN EB MR, £ D% OL A
FEEINS, ZOMBEASMIZIEEERTFXELT 47
VIR OBMHEFPEEL T WS, £2INS5D0M

—H
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K7 XIS (X T VERER R OV T X VHiE) & A
HEMZREZTZERHONT WS, ZOMEMEMAD
OL OFEBEEZ D LS IZHBML TWB D050
2957z, BUREHOGRBEEE KIBLZY T X
EROVIE 21772572, TNETIIANRT VLT
77 R VKR EOMYEREHE RS S Z L THEE M
BOEEMERE L, OL OEENEFIZRLZ L %M
SMIZLTWS, ZHUIBMENEH KN 7D —>T
& % Sonic hedgehog (Shh) D 734X > 27 F IVARZEIZ
MBS DI LT, KEMBMO N A1 UEEOEP
OL o -fifanfbzHEL TWdzdeEZ 5N
%, %I T Shh OWR & 72 2 BB RKELTWE <
Y A%EHAWSZ T, Shh 7'V v I DIRENIER
TRWIREBIZE 1T 5 OL ~Ofifas iz D\ THEM %
fTo7, TOX Y AIZEWT Shh O ¥ 7 FIREDH
HX, TORE, BAERO <Y 2 LAEB RO
BEAEDPER U, OL OEENENS Z B30 o7,

2. 7)) THIBEOMEE & Rk

Borld, 7)) THIBOREIZ X > THRIAET 5 A DM
BB (MLCR) IZEH L. R4 - BZITBIT 57
THIOED D &L T\W5, WEERE X TI2 MLC
WORKNBEFTH S Mlel 2270 THIEO—FETH
57 AMBY A MIEEREIEEZYTRAIIENWT,
MLC fRIZ BB U 72 VB 22 RafbR A & 23 2 4, WO
INFEAEICREPNEL D HREHS ML, 7)) THIM
OEEMEPMRFE - REBECEETHLFEERLTE
Too AMEEIX, Mlcl BRIFEBL< ¥ 2 D/IMMFEE S 12

L LN A B D W, BREEER, BRAEFEEN
fikT 247 5 720 Mlcl BREIFEEL~ V7 A TIE, /NHDN—
J=< v 77 (BAR. BG) &N 2 REINIZR b
U7 A had o ~Eiffifaic Mlcl o RREE A5 <
FEINTED, Mlcl DFBEEIZHKFEL T BG DI/
N I BEDRD Sz, ThE Tz, BG OM
A= a—n > DY F FRAERIZIFERITE AR, N
PR A D T RAZ R R 2 HH T 2 Z LA s T
Wiz, MR ZRT BG Tk, —a—0r2aHM
fazefe oMEAZ UL, A=a—1 Y & DIEH L
MRz b TE O, INEOEREESN RIS EL K
FT 2 EARBI N, BRAMPWMET D S. Mlel



EREFEBLIZ & 5 BG Milaa b2 12 & > T/NNMFZD
L TH U 2 RIS B AF 0 2 NN A B S v b7 — 2
DYk ER b S HE AH U7z, ML EOKEE» S,
BG O¥4 - b (REEFIRRAL) A3 /NN D ) 72 1
WAZREIZ & > THEHET, MMYFEEROMER Y b7 —
2 Vet L BT BE T 5 2 2 S AT LTz,

AV ITTF v Rad A MREICLD AU D BN E
LE7VTRHELTHIY EIFTWa, BiilEzEE o
CUTHEERIZ IR ETT 5 & HEE Lol
INBHZLTHD, HHIHIEPIEI >TVWEY ¥ F—
T =7 IlBWTEAESMBERARER Y A2 F v
Fix3s2zuZ U 7iZHKHLTWEH, B donilg
WY ARFVF ORBUTR o v, BHERfEE T
DL BFTUAXF U F OFBEMET T 5DH0
FHTH B, AWV AZF Y ERIzal) 7128
WTHSB R EMIC & b RBEEVIFAM I hTWE I L %
RUTz, /Y AXF Y F REBORBDRIZ, Ayt
VY — RNA REMEHBED—D HuR OFBAE T
T5Ze, —fi, AverYy— RNA RLERFD—
D miR29a DFHBUIEMN T Z L 2HS NI Lz, &
512, HuR OFBLE e 2RV LAEBSEERIZ B W T
BETLTWBZ LML,

3. NEARFEHDBIERTE & HEERRNT

WS % 3 5 4 1 IS £ m e N A AE L.
F F A B AR R AR C LS b 5, WEEEL S
gl EfE & SEEIE, B MRS 2 MR iR
GIeNAc6ST-1 (& H U7z, 54 L8 7 BHMEE %
WT GIeNAc6ST-1 / v 7 70 k<o AD KRR
BEHH CIIHEM I B b iR A M 2 Bl U 72, Uz,
GlcNAc6ST-1 IZN#E5 & RFEH DR % /7 LU THRHY
R OB 2 I 2 Z & 2R L7,

B DR DT N B Y 7OV R KE SR E 6-
sialyl-LewisC D&%l % #3572 012, ZOFE#H &
AT 20 TOHREZITO., in vitro fEER» S I 7
027 7 RRANCFEBLT 5 Siglec-h 282 OFEH & #E S
T2Z e U, Z ORIz > > TR
WWERBT RIS, 270V 7I&5VFTAD
R Z OFEE NG T 2 IR T WS,

LML, TN E TOMEICBWT, 3kt HPLC
VAT LR U ERR D S ONERRNT A % i
U7z, SAEEIX. ZOFEMi B L T, BRI (F
) DABEMER ST B & ORBEVER I ED & S kg
NEENTVDDO %2 L7z, ZOREE, M
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K S BRI N HHERIZEWT, & MERDT I 57—
YRR U TEE 2R 22w A ) THEREEN T
5T AU,

4. BMEETHEORBEICS T 2HBROEL

BEMS X BB DM RICBWTIREZWET 5%
HOMAED 57220 EOBREZE 2 ATREIC T 5721
T3 L, WRO RN R EFICH BEREE 2 2L
TW5, BEMEEICE T 2R OAN & 8T, il
ROZ A NF — R OWAENRS DB LFEZSNT
EhD, BRAFMROERZAINVFE—EEDETH
53 b3V RYTOSMEXHEN, BEIE O L #ER
Zk o TEL, HIEROMRE L AR EE K
BEMEIZ DOWTHRGET 2 D T & 72, BEIO L (BiE) 12
HERIERIBD & F T A DR & BEEEIC H W% TUFT
AREMEDFER I N T WA Z s, Bfiick sy F 7
ALZFDIMAVRYTOEIIZDWT, NNRIKAE
ZEE SRR 0 AT 2 4T o 72, NI TV v TR
T BHE LMY ST AKEDY = —TH 5 vGluT2
DRBEREN S, B EERHEY T AR DR DRI
Iz, Fiz, WG E 3 IRGTRICMITTE 5,
7u b — LfAA AR EERE ST (SBF-SEM)
EHWT, YF TANDANH 25 %I HRE L 72
EZA VFHFTAGLRICER KL ERZTIMaY
RV 7 OERBER Y F TANTHEMNT 2 Z 22 bh o7z,
F7o. B LTV RIS 7 2 DRIz B b
%4531 Td 5 Clqll DFBL% S fRALF I i L
e Z A, EHBBEETVICBIT 2B LMY > TR
WZBWT, ZORBDETRALNT, BIfE, 25U
T2BALD A H = AL, Z OFEEEMEENZ D\ TG
ZHEDHTWNS,

MK bary RY 7 eMHEEMAL, BES
AR EALUTI ba Yy R 7HEREMER I 5% H
EREZLTVWS, 2S5 UAEMHEEAPI NIV RYT
OEEMMFEORIEIE, I FaY R 7 OKEERY %2
U T, MO MR B 2 B E T 5 Al e E
W, L7doT, 2 CHIRIZBIIS2IMIVFYT
E/NFR DR H AR % H 5. Mitochondria associated
membrane(MAM) D%t % SBF-SEM % F\\ Tf##r
U7ze ZORER, BilEICLE > T, MAM 23K & < B0
TEZ Doz, FELWBEBZT D S, MAM
WbV RYTRAERSZ D OBIFE/IL TV
otz flxD MAM QY A AR KEL KB LI
X oT., MAM ORENETEI LW bhrorz, F



7= MAM OFEIZED 5 & \Wbid Min2 OFB% 47
JERRA L ZIZ R U 72 & Z A, BBl £ > T Mfn2
DOFEDVEMT 2 Z D bhrotz, BAE. M2 OFE
BEADOHRIZN T 28 L ZDREN DWW THENTZ
H#EHTWD,

-, L
7R&

5. 304703 MY RY T7OMEEE

37077 OIEEAITBBEEE 2 Y] D & T 5 K
MR DR % RIREBIZE D > TS, TNE TOHE
MOINIVRYTOEARPRELEMDO~ 71
Ty —VXHROIRLBNCHETLZZ RSN
TWER, MNOoIZ7nJZ ) 7ic8ir53I hary Ny
TOEAIZDVWTIERS Do TWVWRNro7z, £IZ T
SBF-SEM % H\WT, BHEET VDI Zn Y 7IZs
J25I bV RYTOLLEMT L, TORE, §f
¥E A PLP O@EIFEIC X 2 18VEREEE 7 LTI,
oa ) 7 OEMALICES T, 2 hay R 7 okEkEd
BOONT, FEEE, IV ADOME D Bl N5
2127 7 % lipopolysaccharide THEMbE &5 &,
I A VRN T OREME & B ICEE/EERE (ROS)
DEMPRD SNz, I NIV N THAZEDS
Drpl #3425 Z & T, ZOW LIk E ., [FEE
IZROS OFELMH SNz, 250073327077
DHERBMDOZLREARNTE KITTRHEIZOVWTHAN

570, Tet-Off VAT L EZHWT, AN T~Y 71

I
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77—V ZROMMT Drpl OiEM: & R RAICHIGI T E
HEITAETINEMEHLTNS,

6. BREMRICHITEHI NIV R TOEIRE ML

I ha v YT ORI ITHEH I #E IR U TETE
T, ENSVREVHHOMIZED XS IIREE WV,
T TORERMREINTVWEIDREWVWS Z 2 IEH
Mo TWhahotz, TIT, v bOLREMRL%2 M
W7z R & > a7 IR Kk 2 AR DR R R
T, WO I ba Y R TIZRET 2HEEAZHW
TEEM, 54 T4 A=V I %2 {To7, FORHE, &
NoDEIFEI a3V N 7 D% B E D E
27 o TR DR E AL LR LT d 5 2 & A8
birotz, Fl-OERARERIEEEAZHVWS Z LT,
INSOFIELAZI FI VR THAEINT NS 3
FavRUTEORA -BEENLTEIZZ— VA —
N=ZOELTWEZ e Rbhrolz, 25 LX—
YA=N=IZI AV RY TERIKFHTH D,
RERTEIEZNIIZE > TR =A== X
N3 ehbhrotz, E-MIHE->T, IFIVFR
VT DEEDHD L, ZB—2F —N—DEENERZ S
ZehbhroTER, #iELAZI ba Y R TIdERE
i ER DRI S SIFAEL TW Z 206, il
HOEEI, ERRECBIAIbary R THERED
PEEIZ DR M B W REME AV RIB X N7z,



1.3 H£&EHTRERM

A RBERR ST T I, IS RS RE D FEARHAL T H B
¥ T AMLEDHIEEREE R L. T OFSBERAEN &
DEIIZLT “TANA PRAEFD Y F T AR
R ERITONZEHSNITAILEHIELTWS,
ARz 1, BEEDSRE L2 (1) 79V b1 VLigE
ERifEEEE (2) TAPARBEY H> K LGIL &
ZDOZEME ADAM22 ZiEik LT, AMPA B2 )L &
I VBB EERE AN U2 T T AREO I O fE e
ZHfEL T3,

B/ NIV X b A JL{EEESR ABHD17 ODMEIRARAT

MDOBERERAL TH B ¥ F 7 AL, MRS EYE DY ik
Iz v F 7R E. ZOZEERPEES LTV
L F AP S E, v T ARTER ORI 1%,
FTRANEDRET BT T4 T — VHBFEE L,
U T AR, MR R EZ AR RIS EA
BRGNS 2 Y T ABIBEHE (postsynaptic density,
PSD) »MEfEd %, PSD IZid ko & 5 2k~ 72 HERE
RUNTEDPERET BN, TN5DLIF/VI Mo
WALIEE BRI 23213 5 Z 212X 0, JRTIERHERE D B
hlEE s, BlZIE, PSD O EG R vy
E PSD-95 1375V 2 d A VLB EFERIZ PSD 1I2/&
fEL. AMPA Z8KREEZERITB L. ¥ F T AEEE
wWs 5,

Bl #A L% PSD 23 PSD-95 #Ki& 95/ A— |
WHARADF ) RAL VOEEEKE L THEHEIATY
BIEERW U, £/, ZOF ) RAL VORI
I& PSD-95 DR %L I b A Ak BioSL 3 b AL
fboH 1 270 OV I MBS A ZV) DBBETH
. 7V R IVERESE ZDHHC2 2% 0 —# A4 5
ZEeEHOSMZ U, X OICHEEE, FIiX PSD-95
v 3 b A IVBEESR & U T a/B-hydrolase domain-
containing protein (ABHD) 17A. 17B, 17C % RE L
7zo UL, ABHDI17 B2 DILE e R0, T il AR
M. MR RAE, EERE IS DWW TR IS »
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ZEINTWRY, SHEEIE, A7V X -2 bk MFE
@ Hoogenraad i+ & QLML ZE LT, ABHD17
DFHILE L U THUNERE G & > /87 MAPG [HE L
72o 2T TR MBUNEREG X V37 E MAP6 D7)V X
kALY A ZVIZES B 58] 2T B,

MAPG6 1%, HUNE %2 LEAIE D Z &I & b fifiR-f6f
REGE DR R I EE A& 25, L L. MAPG
MRED & 512U T, AL U 7z piebi i o 55k 72 g 12
REINZDOPIZDOVWTIEHaIcBEEI T Wasro
7zo TN ETIZREEIX, 7 5 > A INSERM HFFEHtE
@ Andrieux L5 & 12, MAP6 @ N KfHEA /%L
I A IVLERIE B2 & MAP6 DSV AL
fbhs TV R HENEN DRI B ETH D Z L,
% LT ZDHHC2, 3, 7, 15, 21 78 MAP6 ®/S)L 3 b A
ALY RV ERET 21EEE2ET A L2 MG LTE
-, 4, HFEWIZEE O Hoogenraad {1 5 &, MAP6
DRI D BFUZ D, BUNE L AN AT 2 TEE D
MaERGECBETsZ 2 AH UL, X, 2o
WA DB EH, MAP6 DSV 3 b1 LY A 7L
WEDHlIHENTE Y, TOR LI M A IALRG I
ABHD17 2/t LTWAZ 2SIz L, D0,
MAPG6 (£75L 3 b A IVBIERRIC & 0 Bt/ MRz {1
357, ABHDIT iIZX O S0V I M AUk E 51T 2
CUNFERE D SEERL L . BUNE ISR AT A Z e 2 Rt L
7zo LT MAP6 ZUNE 2 L@ b U, SR
Ao L% BT 5 Z & &2 HH U7 (Tortosa E
et al, Neuron 2017), —/i. ZH o ORRIFEERTEME
Z R\ X7 ABHDIT ZEAETIERD SN hr o7z,
ZDEDIT, NIV MUY A 2y F T ABEE
DAIR ST, BRI B wAR AR O B F - MR R IZ ©
RERKREZES Z e 2SI LT,

SAEEIX, TS5 ABHDIT DX 65 HEX VNS
HOBR, IHVERIEHERE, IMNRBR A X — v D%
Hye LT, & ABHDIT D/ vy 71 V<X U A%
BINLU. O Z2 D7,



2 EHHEBEIRENTFURIE

2.1 RS IRERT

MHHEEIEEM Tk, BN 7 EERE & M
T % D A % ) 2l B RS & o 43 1 B & S E R &
oM T2ZeE2HME LT, HSRELZHMIEM
fEARER D T OFSRERENT 2 b & T AR EZED TV
%, BRIZRIFZEEREIR. 1) BEEE LRAMIRIZ B 5 &
ANV vY oy a yOEEREBEEORENT. 2) LEA
DT7HBBICBITE NI LT =R MYy oY ay
DI VOB X2 77 3 ) —OBEREDIENT.
3) RA MY o arvDREI LR VNIEIZED
AR & M E A O IR O M. 4) S a v
VaunNTEETNEUEEENY THEEEES T
TV Y v aronsTRBOMIE, 5) BREAL
2R B B o0 AR LR - AR W SR G O i
MThd, REEDERDED > -MEEBNT 5,

1. BELRMRICET294 NPy avDE
HEFK & HERE DRRAT

R HIR IR, B kR T S OB & M E &
N9 2 R E  MEEgEE 2 Yy sy ay
A9 DML S NnDb, ZEIENETDH D6
MBI R IZ LD R A TIZE > TEORMENRRZ D,
FEMIN X & L U CRARE ICHB T 5 LEEXICHFS
LTW5, ZOEHldiEEOREDLRMEIX, X1 b
VyrovarvOhEEgEEREL TWBIEE VN
Boua—5F4r773I)—0Y 7 &A1 FITEEREM 72|
WRHY, POERICE>THRETEIY 7421 7O/
AEENRLRLILIZE>TEHETZZ RSN TY
5, UL, ELEFIBT370—F1 37147
DEHEIHEE D BRMEIZ D W TR AL N,
ZOMBEEPSMZTHITIE, KT T RA THMTE
ENBERA NIy rvay, I5ICRBEDY T
A TOMEEDRSRERAA NIy oY ayeiiE
LA TR L T ORMEE L TN T 5 2
EWERTHY, TDOITIE, 2a—F 1 vEFKEE
TRADMNI Yo avaEFERON, Ja—FT1 v
EEATNEZDI/B—T 4 VTRA MY Y I3
VO END KD R EEMEABREE RS,
Z ZTARMIE TR, MEORKE ERMIE» S 7 ) L
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BIZkoTHENE O —F 1 V¥ T X1 THlEFEAR
TS Bz 22k, 20O &S 2Bk /8 % A A
7o A X BRI R 2 MBI 2 5538 BRI T H 5
MDCKII ffifidizc TALEN % H\\WC, B35 11 bk
DI/A—T 14 VEETDIE 5 DR X VT LIRES
Bz, TOME, EEAN) THEENFELIMETNL, H
FEEIWT L 7)) AEFEBEIE TR MYy vy ay
EELEEZOVHRZ -V EBNI TS Z 2Tk L
Tzo ZORMBUZE I B —TFT 4 VBT RA TR BIHTH
HEETEA by v orvaryPElERIhs ez
TER U, BUAEZ ORI R RV E O AT 2 D T W B,

2. ERNY THEEICBIFB NI LT —FM b DY
I avOBEYVNRIBETYX2AY YT 7 ) —DH
BE DR

BN THRE R B2 920121 BRI E £ o
BB 2MEORNEZ S BB D D, LM
A £ DM I 1%, 2 D OMIFDBEE AT LIS, 3
DD EEMDMAAEET S 3 Ml AL D D |
DEFITFE IV LT =K b T vy oY ay (tT))
LEIENBRA NI Y Y3y DRRRIEEEDELE
T2, Sh. tT) 2HKT MR VN0 BETHET v
¥a) v 1l OMEEZHS M T 5720, MDCKII #i
M, X MDCKIT M, S F v 2o —F 1 >
Thdrua—T 14V 2BETET /7 AREIZK DA
fbX ¥ TEMEIKT Z8) 7HRE % iR < 2 72 fill
ERAV, Zhvofilars 7 rFav vl 2REIER
Mz B LT, TOMEEZHFANZ, ZOMRE, 7V
Xa) YOREPHERIZO—FT A VDR NI v v
IvavADRfEfEEEIEL I, TyXFa) v
REMPDZBWTIE, MY — N OBKEPUE & KE
ML —H—3TDEBPTEL. N THEEDME NS
2L EMER L, I6I1T, Ty¥a)y 1o C K
IZFHET D PDZ RAA VG EF — 7B IEE R tT)]
DOREOMIGIIBETHEI L E2RAHL, To¥a
VEEITH R UNIEPHEEMAT S Z PO TR
= g

-
—



2.2 HHREEIERFIRERFT

TRP F ¥ £ )VIZER 2 H TTURARIBERE - EX
7 BRI A - NIRFE O 0 TR DT 2 HED
TW5,

AT LFEEEIOZA RF v RIVESHOFER
AN LFEBEEDE W TRP F ¥ 2Ny
LIEMALZ 054 RF v 30 7/ 2 &3> 1 (ANOL)
DOHAEHER Z28ME LU TE72, ANOL HER %2 A 7
V—=v 279 5#ET, TRPMS fEMHLFEA >~ —
VR ANOL VEMEZ SR I35 Z & 2 R L7z, X
VM- VITHEENEBL L e E A ) —= v S
L. 4-isopropylcyclohexanol (4-iPr-CyH-OH) 233 <
ANOL /EMZHET 2 Z & B9 h - /2, 4-iPr-CyH-
OH X, ANOL IZ/HA T, 1 ¥4 ¥ %Ak TRPVL,
79 R EAR TRPAL, A Y b= V%K TRPMS |
TRPV4 OEMHHEL 72, 4-iPr-CyH-OH X, <7
A BBHRE I BT 20 TV > v KB IEEEM
FUERSERIIHELZ, /2, YU ABEREICH S
YA VARG T2k ThH T A VUi
£ %9 A BEATHE 2 A RICHH U 72, 4-iPr-CyH-OH
F. B OY —XLEMIT B DEFEZ 6N
7= (Sci Rep 2017),

VY I72RT7FIVBICL 2EAREDDFAN=
PN

N TR B WTHEADPR I 5 Z e D%\,
MO I M TS 2 ) Y 74 A7 7 F Y VIR
(Iysophosphatidic acid, LPA) & FEAFEA: D BEH
HENTWD, ¥ 7 ADHIZ LPA ZFEH LTI 517
FfEHTIZ & > T, LPA DY@ A TId7R < FEABHEATH)
EHERITI N0z, ¥ U A HEEBAR R
M 2 72 BN 7L > AR RIIE T, LPA 2
L BHREAN VST AR ERIIEA VST LRIER
THBZ WY, MlEsA» o DRAICL > TR
. TRPA1, TRPV1 »» 25 EH 2 Z L 23 5 H
Ll ote, AR, REE LPAS XA EKBEE S
B2 EHIHU 72, Fl4 OBBLERMRITIZ L D LPAS
ZRAREMEALD T T LPA A HE R E 1T A
5 TRPAL Z1EMALT 2 THAS 2 e nhotz, %
NEEHL T, MMEEETIE LPA Ofis» 5 D
5. TRPAL (&ML T, inside/out H—F v %
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=

VELERIE THIBEA I A 5 O LPA #5-T TRPAL 287%
ML N7z, MARKMRNTIZ & > T, LPA 2MEHT 2
WEMET IV BERSE L, fMNTO LPA &
b 2# PLD OFEARNC X > T LPA 12 X 2EEALT
AR S Nz, PLD L#ESE, LPAS PHESE,
TRPA1 BHERIZEFERE L THET 25D LERS
7z (J Physiol 2017),

V=T /=L kAT TRPAL O&IC K 5 E LA
DA ALY I LORBEMY

7Y =27 =)k #H% TRPAL (gaTRPA1) I,
MRS 7200 2 B DIEFE U 72 WIRFIZ IR BT & - THE
ML S N0, ALEYEIC & o TIRIEE/A IS,
Bz & B VAL IR RS BAE A Ak L > LR O
M XZI177%\, =7 hY TRPAL (chTRPA1), ~
Y TRPA1 (1sTRPA1) &, MIfAMZ V> 7 031
FEURVFTE NS WARNS B BRI BE SN
7z. gaTRPA1, chTRPAL, rsTRPA1 ® 7 I / B LbEK
W&o TAAYF ¥ RINRTEHEDOBIET I/ A
5322 Wnrotz, 61T, 3D0OFD TRPAL
DIXSRBT I /BEEIZE>THE S 2 o0 K
ALV OBET I BAFEE SNz, gaTRPA1 T3
DD7T I /W, chTRPA1 & rsTRPA1 @ 2 DD 7
I BEREATEZEIZE o T, W R B MIES
AN T LARFIELURWIETE, MMz v L
DIFAET B IZ B4 TRPAL THIZ S 5D LRL
FREDOKE X OBGEMALBERIBIZ I Nz, gaTRPAL
DOHFAIN R A A > D 3 DOMMT I/ Bk 77 v
VUL Lo T LI NG Z L BRI X BT
WBETH B Z DS I 57~ (J Physiol 2017),

1 hYFE MFEHE TRPAL ORERRSM

SEETO TRPAL &, BUEM LT v 2L & U THE
BT 5, 1 hYF bTLhAEE 2 ERS 25 EDOHR
JEAEDHT 25 EOWMPWIEEAEE 7, 1 b~
¥t hFL4D TRPAL (PpTRPAL) & 3{E T2 10—
=V 7 U THBERT 2475 £, PpTRPAL IX AITC,
cinnamaldehyde & & - 722 EWLFWE D A% 5T
EPWVIRETHIEEALT S Z B 00 0, HERE
B 1349 34 [E T - 72, PPTRPAL %/ v 2 X% v
T2, A Y FE b TYEDOED VI N DBV



X7 4257z, PpTRPAL iZftidfED TRPAL & [H L
I E B L OB & - TIEMALS 5 2 L A3
SMTI oIz, UL, MoEEe B EEH
BEBAZETEE L TWADOTRAEVEDEEZ SN
7= (Sci Rep 2017),

< ARSI - RO WMAND TRPV4/ANO1 EE&4ED
A5

ZhE T, TRPV4/ANOL @ &N~ 7 AflRi
LM TRERKO ST 5 Z e 2w L
T &7z, TRPV4/ANOL EEKRMIL < K5 % LS
ADMIZEDb>TVWB EHEL T T ADIEREIRS
X R TD TRPV4, ANO1 Otz ¥8 K OEHAE
VARVTORBZ MR L 72, ~ v AEERIREM T
. LAAD Y VR EARIEIC N A T TRPVA Hl#kH
GSK1016790A THIMIA AL ™7 LJEE - R BE X
., Tk, MRAREAD () Lz, 22T,
TRPV4/ANO1 EEKOMEE W - RS~ D5 %
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Bt U7z LAT ) VBRI & 2~ 7 2R AR
5 DR %. TRPV4 [HESEY TRPV4 K8
BHRCTHRIZD R o7z, IRETHE2RARNI L E
DKKMIVADT 72 A% TRPVA RIBEY Y ATHERE
2% <, TRPV4 R~ Y AZBOREZ R L7,
LAHR ) VAR & BTES W E TRPV4 R
JATHERIIDRroTz, £z, WER <Y Z DR
BRCBIER I NI 32 EN S 3T EADIRE EFIZHES 1
WA IEEMIE, TRPVA REBX U A TR S Ngd o
Tzo XU AR ERBIIMNTZ Z 22X > THREZ
THTWBDOT, iR b TR XRG4 0 % X
RINERST, BIZhR oA AL E R D,
WEVE 2 i g, B A AR IS & B I N X T, SRR T
DIREBHANC & > T Z % TRPV4/ANO1 &1k
MAENUZHE D E2HDEEZ 515 (FASEB J
2017).



2.3 MERY U FIVERFRERM

S5O MEAEEE M, O - R - EETh R e
DHAMIIZ X > TEZ 6N T WD, LM TIX. M
O ZALE HIT 5 00 TR % I U, (e
EFICD0 5 A OME % Hig L 72k 217>
TWo, SEE, BYRERIERZNIZE 15 TRPC3
F Y RINVA NI BOH B ERH Uz, F72, 0
MERY A2 OBERTL725I bay N T7TOHME
BEMZEHL, I bary R THHEEET S Drpl
RN B OEMWFEIIEE A A BN EE g E R
7232 EHESMPIZUZ, UTFIZKREOMEERT,

1. RIMAER DO TRPCE 4 /N0 HIFBEIMMODEER
BE DR

TRPC & ¥ N7 BHIIZ BB T v 2V D515
KTH Y, B2 BE - RBIZBWT TRPC 2 282
BOFHMMARE I N T VWD, HIZLMERTIE,
DMERIZAEBE U CTHREE M LTS D TRPC F v 2V &~
N2 (TRPC3 & TRPC6) MRBEUIEMNT 5, Fxid
i, TRPC3 OFEBBGMAYF ¥ A IVIGEVEIRARAZHIZ
NADPH oxidase 2 (Nox2) D 7077 YV — L4 %4
#9452 & CIETEMRBRA R Z R U, KR DIED
friEfL (Efk) XOmZEMiz s SR I T e 250
IZU7%z, —%. TRPC6 F & MAEE M IZ X DO TH
BT 24 DD, TRPC3-Nox2 EAEK L% &
95 Z & T Nox2 B EDHINZHHE L., & iR
DIDARY) 27 BHIZE < T EPRBRE Nz,

2. R¥FVILES VILEREICH TS TRPC3-Nox2 46
FEDEE

KEFvynreyy (DOX) 13kk% 2 BHEREES Z A5 7
PSSR TH 5 — T, EEZLFE (DHZER) 245
9 5, WE4E, DOX FFRMED.LAEH TRPC3-Nox?2
WRHBIZ DN I hB 2 e 2 WE LR, SHEIF
DOX Mz B 1% TRPC3 - Nox2 & > /8 7 AR
BEINHNE S 2 B & > THIfl SN D Z e &2 R U7z,
BHRE X7~ 7 200MRIEIEER) < 7 Z0fE &
NRTHWERBRME RS, ARAMICE S MEEK S0
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EREBFU#EL TV, TRPC3 KE~ Y ZAD0MEIE. B
FEF~ 7 A DDE & FIRRIT, @R &RV 2 R
DZEEHSMIZUZ, MU EDKERIZ, TRPC3-Nox2
DFEREEBE A, R0 IE D iR % U HIE T 5
BE S Z e 2B RBLT WD,

3. VIZVEVICLB I MOV R 7oREIEE A
MERBADBEIGILK

NHELEAEEFEVRT I NIV MY TOFHWFE
ZAFZDOFEERICEETH S, MAREI 177
V= SEBEEEEI ba Y RY 7oA ENGIT S
L& aEBRL, Ve Fuv) Vv R Ca2t fibisko—
DTHBEYNZVEVERHEEL 2, OHfEELE Y
ADMEFLEIRIZHENT, 2 FI VR 7 OEFES
HWPERZ>THB, ZOI by R 7EES AL
Elts SODEREK O &R b, YL=
VEVIEI bav Y TR EE G XN E Drpl
T OF UG R VNI E filamin & O EA/ER % D
fdazZeT, ZOLDKYEFY v 7 2B ICHT
BZEHSMIZUZ, YAV I, &ILbEA TR
WEBI NIV RYTHABMEIL., BERBEET IV
U ADIMKEE FR2REI LIS R L 7,

4. FHEAATDICELBI MOV R TRESEDDFH
S

Drpl ®OifMEId GTP & GDP O & H# G & - THil
WxhTWwb, Drpl ® C KiilZfFZET 5 Cys624 O
SHEMNRY 1 A ngd Z & TEv kg2 85
THI L, MEANOBRETWEIZE D A A UAE &K
phd CREERKIG) Z & T Drpl ® GTP &i&iEMH
DEEMT D Z L 2MD TR U, REFZEREEIZ.
NETGEF & GAP ToAflfiahsd &fFLonT
G RUNTEYA 2NN, X2 HE CysSH
DA AT RTHIEE NG 2052 H L WS 2 1218
THHRTH 5,

-
—



2.4 4hE - RO WRFEELIBIT AR

Mg E M Tk, EREEEHERICED I ER - R
ARSI R Y TR T o T WD, REEIT
UTOEEIZDWTIFR R HELE L 7=,

1. DEARDD Z#%Z# B W7/AHBKTIERNA
SF1/Ad4BP —2—0OVvIic L 2EE., REBEEEED
AT

& 72 &R T ORI IX, TEE D S 4395
INBERNVEY - A VAY VIZEoTRESI NS, L
2 U, B RHCRUR FE2S, BUE DA v A ) v e i
[ U T, RRHIOREDR A ZEHET B Z LA, EED
Wik v, oo TE, UL, EoMRk
HIBAS KRR ORERH 2 (RS 2 0 IEARHTH - 7=,

Hxix, Znxc, BMEELEFLVEYTHL L
TFUNEIR T EEAMRICER 2 KL, 7Ok E,
B . 48RRI B\ TR o R A
THILEWELTE A, UL, SR T ERIE PR
DED=a—u YDPERAZEET Z2EARPETH -
7zo ARFEBRTIE, BUKFHEEANE=2—0 v ofT,
SF1/Ad4BP =a—wv ¥ (BLF, SF1=a—BmY) T
HEHUMSE %217 - 72,

DREADD i (Designer Receptors Exclusively Ac-
tivated by Designer Drug) Z&->T<¥ 7 AD SF1 =
a— 0 Y EERICEE AT 2, HEEMETL T,
BOEAENEE e, 2HORANAELZ, *
T, EOMMIZHEDIUAD S £ 2 nEr eIk
5, L7F oA ERIC, TXVF—HERET
B B EMEM D B ERRIARIRIC B\ TR R D
BUOADE £ 5 Z &30 b o 7=, ETIEIMEETIX, K
DOHGAFELS B Loz, /2, 1 VAV V2
4 3e, SFl —a—na v zEiLizy 2, b
DHGAVER& . O, 8GRI S WT & b i
L, fERE LT, 28 TR TE M A EEE 12U L
2o 51T, SFl Za—m v 2iEMHILT 5L, BHKG
IZBWTA YA VEZERE Akt 2ILIZTEMEAL T 5 Z
LR U, ZOERKE»S, SF1l=a—nr%
EMEET 22, BRHZEOMBIcBVTT Y R) v
TEFD TR U, 2 DFEE., FERIFAUHET 5 Z L H S
&7 o7z, (Coutinho EA, et al. Diabetes, 2017)

2. L7 FUICL 2 BRBTOREIGAMREERICIER
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RBBDNEATH D

L7 F UiE, FICHKR VHoMRE (=a2—1 )
WAERZ RIFL T, BEIIZ 2 & &5, KRk
BWTENBBREPHEORMMEZ 55 Z & T, BGEE
ERET S, £z, BB EORMMMIIBWNTA
YA VOEREED., FEOBGA A% M U T b fE
DERZE S, LTF I X B HBRBEERN L bz
BWTHEETHD Z LI, IBIHMEANLT S T
JHZEMERE | 2B W Tl L 7 F VIBEMER LTI~
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1. 9 /= DTIVE I VEREERMEETTEER - X
h= X LDgE

7 X/ FREER (excitatory amino acid trans-
porter, EAAT) 1, ¥ 7 7 AIZHUE & = =Y
HONZ IV (Glu) OEUINEFW, fRRRE Z #66
TEB LBz, WFE Glu QD S MR %
€T/ EERE>, ZNETIT, MV F 2 il
s S FE B S DIk RY 7 2 4 7 EAAT4 13, T
& 7 =) (EtOH; 25~50 mM: B4HE] ~ ki o I i
FEIZHY) 12X D 2 OREED TTE L, B LR E
Glu O ¥ F FAMMEEZ RS BHE T 5 Z & 2t U7z,
Caged-Glu (RuBi-Glu) D YEEzEskiz W ERL X 1
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T3, ZOFMiREZMAWT, EtOH 2 7L ¥ > T
fao Glu FINAE (PTC) 28 KIFTREEBIEL /2,
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BRI Lz Z A, FSHlmE LTS Mifdcix, ¥
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PEAS - JUEIEH D 2 1EIEF UHERTED . B— FS M
FAR =D DY T XA TAFEEAKEE L T Wiz, FS Mk
HEAMED S AN EZ T DL, YT XA TiTh
»bH 6T, L L OGETMHINREEGZ/E> Tz, FS
e~ oD Bl M A 1 D KE T R Y M S CCS Ml A & 1%
MERZRDIZR LT, CPn MilEd & OIX K —E T
Hotz, —Si. LTS MlIEEKMN - ERIAIZE 5124
fEU Tz, AJEHIAK & OMKIEBRR 2 D B2
DTV RT NT, WP SFEFHSI NS LTS EOA
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1. ZHFEBEEBWVEinvivo 4 X =YV TKICE
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DOIEMEAL & IFIE AR OEE A 25 SR LT
%o BRI (R0 1 e A e oD U B & BT 3 B
CELEEME Y > T AR Z D . R R
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M T A baY A bR U ZRERE O EFEA~
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2. IEMEARRERE IS & B AR AL AT SRR
EEHZIZIT KCC2 DFEBELBEWZH, LIFLIE
GABA o MEE %23, UL2L. 2D GABA
It 43 482 3 Bt 5[] % D B U2 R0 B AT BEME DS RIB I T
WA, REEBEAMGEIZ I N TVRY, GABA %
Z M & ORI A HI A AT RE 2 CAMK2 tTA:
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R e il 2R D B E 1E £ D GABA Bz i & BHE 3
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D70 EFEE ) OEIEAELE L 7z, Z ORI H AT
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B AAVARA—=V VY —DRR
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S CEBEMBEREZTHEELZIVFF ¥ 2L
DA F v v — D ERAN DDA B & AR KIS D
FUEEA DML Z AT\, NN pH BIRED 2 otk %
VT IVRA LTHETE DHEMOMEL21T- 72,
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PEEAR DB % BAtA U 72,



3.4 HRIFHRUIEHFRERF

BURAEMALBLAF 25 50T T I, REMEEIZ 31 5 &
TE AL B & 7 0 fR BRAR A7 FA 3 £ D (0 A % 1ehifog | i L
NVTHFESTZZE2HIEBL, FITTY PRIV AD
BB 2 MR 12 in vivo ¥ in vitro A E W\ 72 5E
FoTW5, ZNIZHEHELT, DFITEBVF7TA
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M 5 0T R S A R s T PR D S M I PR L T AR
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R O BT 12 5\ T HARBEERIEIC k » BEHER
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NI U Z LR RBEI N,
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20 HOVITORIRGRAGRE 2 FIFE U . YeIGEIR Ik
GABA fEEIZED LV BN 2 1A UZZBR, SLIRGERAGRE
DFAEIZED & S BN E %I, LVEN
WAL, WIRBRED ST + —< VY ADRE T T 24
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M2 EESEDBEBRLTWE EDEEX S, MIZH
VT % [ JeE Y 7 A B S R AL B A R [ B2 5 1) 2 B REGER A
DHAAOHEBIZHRIEE 5 2 5,

-
—



4.2 ERAITEIFEIBITRERM

W T I, B 10 (1) K RATHEAE O Mk
ORI . (2) EMZEMEES & 0% A S O Mgtk
WOMHETITO57-0, EREHWEETIVELE
FERZE 2T > T D, AEZIT, BATD 4 IHH Z2
IMTIREZ B U 72,

1. B2 & B OBFBRUBICEDL 2Ry hD—
U DfFRR (—wE. AU BEH)

L hEEDHRDOFTEEZEHYICE 5T, lIFD
TEHe zOMREREZELSHRET L2221k, fliFzED
ERBICHEINT S ECIEMICEETH B, TS
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INDRRA NN TP300) &, iRAIBEHE & OBHEIZ/NE W& TN B HREETEAFEN (SEP) 2 HIE U7z, (KEBERBEZES 7
OIZ, HEREIZIIRBREZ 12% [CHEH L ZBRSHAA 2%, WRHY A7 2BL TR->TH 5\, HERREEREE O E & Hig
U7z, P300 I3MEEEFEEEE Tl A RICHRIED IR U725, SEP ITIZZBA R Snied o 7z, KEEFRIE, RGRATLE @R IZI1E
WA G 27000, EEIRHENCBEFRT 5 &S EiRERALEETR IS E TS ZEBHO N o T,

Shibasaki M, Namba M, Oshiro M, Kakigi R, Nakata H (2017) Suppression of cognitive function in hyperthermia;
From the viewpoint of executive and inhibitive cognitive processing. Sci Rep 7: 43528. doi: 10.1038/srep43528
BAECOMEREE T O A D= XL 2O 2ITT 5720, KilkE FR IS, BVEREET TOHERE OMMIEDIR KM RGNS, @
HWORLIRTED IS AL TVWEDEMIE L7z, & b OEIRGEANMEEREZ KL T\W 5 & XN Rk kK TP300]
ERIE Uz, WERE I TKIEBRA—=Y ] WO XAV T A=VD LI REKEEZEHLTH S > THREZES., B HEEHZ T %
WHU75E e, 25mHE L2BE 2R U7z, P300 &, 2 E O HIHIRER A BN 2 RIR D RHZBEIZHRIEA NS < 2o 72,
BB 7Z 1T 2w Z2 LTH, P300 DIRIEIZNSWEETH o7z, 2% 0, BREDEE. HBKAER AR WA O B T
HoTH, WMOBHMBRIFMFLTED, TOITHPEHBAZTZ2WP LU THAEEZM 722 LTH, TOVANLVETREL TV
WHEZRRS SRR 57,

ZDOMIZBHLATD 33X & FEHRKL 72,

Nakata H, Namba M, Kakigi R, Shibasaki M (2017) Effects of face/head and whole body cooling during passive
heat stress on human somatosensory processing. Am J Physiol Regul Integr Comp Physiol 312(6):R996-R1003. doi:
10.1152/ajpregu.00039.2017.

Imanaka M, Kakigi R, Nakata H (2017) The relationship between cognitive style and ERPs during auditory and
somatosensory Go/No-go paradigms. NeuroReport 28(13):822-827. doi: 10.1097/WNR. 0000000000000833
Ohbayashi W, Kakigi R, Nakata H (2017) Effects of white noise on event-related potentials in somatosensory Go/
No-go paradigms. NeuroReport 28:788-792. doi: 10.1097/WNR.0000000000000821.

CUEBEAE B2 SEER )

HEMFEE - MthE ((BR) BRI v a—~< >3+ T2 AWSEREE isaefgr 7 a2 2 L)

Sakai H, Ando T, Sadato N and Uchiyama Y (2017) Greater cerebellar gray matter volume in car drivers: an
exploratory voxel-based morphometry study. Scientific Reports 7: 46526. doi: 10.1038/srep46526

INETRIAEY IV I ab—RIZ X BMEBIETAR SN T W h, BIROEEIRBIC X B MAOREEHAS MicEh Ty
o T, % I THIEORIREREIC B 1 5 HHE IR I ERBEIC G X 2508 2 72, 36 £ DR E HERITIT 5 #5R
Fe, 3T HDEEE LR WHERE CINEEHGEZIE L. IKAEREZIERLU 2, ZORR, EIE2 17 5 HERE 0% 5 23l
2 UROWHERE & 0 /NI AERBEAKRE D 572, THid, BEOEERIEICE 1) 5 HE IR /NN R & B/
522 RLTWVWS,

HFEFTEHE - GHEERR (FHERZERFGEZZR (F7E BT 780 285017 B R BRI 2 iR M 80%) )

Takakuwa N, Kato R, Redgrave P, Isa T (2017) Emergence of visually-evoked reward expectation signals in dopamine
neurons via the superior colliculus in V1 lesioned monkeys. eLife 6. pii: e24459. doi: 10.7554/eLife.24459.

— R & ARG LZERET A VICEWT, BEHTIZEZ S NFA 0 RN X 587 1 7 8o i Hk Sl
I FEPTETH o7z, TOE, BEHEMICSWTEEE F =33 UM 100ms §i# O KR O F 230 b ROl e
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WMEEDREEZRL, SOICHNLEEOBREREIZL > T, ZOIENHERL. RMOEMITTEPHEEI NI 205 LRI
FISAEAT I F BT BB T D30 D TR OB TEEREZRZ TVWD Z ENH ST o7,

RS  OHEELER GEBRFERZGE AR (514 B SR KT B A BRI ST SR P8 )

Tohyama T, Kinoshita M, Kobayashi K, Isa K, Watanabe D, Kobayashi K, Liu M, Isa T (2017) Contribution of
propriospinal neurons to recovery of hand dexterity after corticospinal tract lesions in monkeys. Proc Natl Acad Sci
USA 114(3):604-609. doi: 10.1073/pnas.1610787114.

RAZFNTBWT, HIREICHIAAY S b, TIEMO FRESMICRN T s EMEG =2 —n Y (PN)IZ, VA4 LAR
IR —2ERBPIEEZ VT RF P12 U RETICTHE RS &2 R S 87 RE T BRI B\ C R EE R & Yl L
72825, FHROGEEHORENHEI NI 26, PN AREGMKIRGHEOBRAEICEELAZIHZ2RZLTWEI L
MRS Mo Tz,

HEFFIEH - FHEERR (RERERFRE AR (H7 LB AR 78 28 5017 B P Bk i 7e i M) )

Yamamoto T, Murayama S, Takao M, Isa T, Higo N (2017) Expression of secreted phosphoprotein 1 (osteopontin) in
human sensorimotor cortex and spinal cord: Changes in patients with amyotrophic lateral sclerosis. Brain Research
1655:168-175. doi: 10.1016/j.brainres.2016.10.030.

INET, YO —UGEBE Vg ORI IR IIZ BT 5 2 & D o> TV 7z secreted phosphoprotein 1 (& 7z 1
osteopontin) A%, b b OEFEHLEFHIZE W TEHLHABIL TE D, HEMIENREMEDBE VW THBEMFEILTVWEZ L
S DT o 72,

SERIMZEH - PR ORERR IR BN (B SRR R BRI R 0R)

Nakamura T, Matsui T, Utsumi A, Yamazaki M, Makita K, Harada T, Tanabe HC, Sadato N (2017) The
role of the amygdala in incongruity resolution: the case of humor comprehension. Soc Neurosci 21:1-13. doi:
10.1080/17470919.2017.1365760.

a2 —E 7 HREO FERME T, KRB S hOLRFEREZEAIL. TNEMELZBIZa—ET7HEL S, L., Bk
FRIEPIFIERRIZAE L 2720, RIEICRA MRS RHE o TWiz, 22T, BAIOERIZL—E T UM E — K219 5
FiEEZEREL, MRl E§i%E L7z, #R, FRMNOMEIX. RYT« TEBE2FER L. ERIMEZBIE L2, TD72D, RkE
Fa—e7HRICB T EELBEER-TEEIOSND,

SEIFBFSEH © FAEETHIZEE (SR 2 RIS RRE A S 2405/ 0B A B S s IR B R P 2 L)
FAMAET (2017) HMARZ b5 LIEQ M A L HFEEICOWT, FIBER, 62(2)27-28.

HEIA <2 k5 A%E (ASD) ORI AL, 1960 75 A SDOYRICHHAS N, —EOMEE LIz, £I2H, 4]
HIOAAITIZE £ ERMEAD 0. BT, TL] 25, Bz %L g HEEROBE TS L THE> Rl Wi s a0
e 2An% < oML, TOK, DROEFMEEHLEX LR, AKOILYDEOFEBEIT LSV T AL EE AT
BEZSNIGEL, Tz, BIBCOWTSH, THOFKEEFE— M52 L CHEDEINT WS, (O 380 [ IR R
b5 - I N DR 22 0 A TREBIME 212 T)

HEMIEH - HEEBER (205 B R AERETER OB - SRR AR /DB B A 2 R I B R 5 2D

Okamoto Y, Kosaka H, Kitada R, Seki A, Tanabe HC, Hayashi MJ, Kochiyama T, Saito DN, Yanaka HT, Munesue
T, Ishitobi M, Omori M, Wada Y, Okazawa H, Koeda T, Sadato N (2017) Age-dependent atypicalities in body-
and face-sensitive activation of the EBA and FFA in individuals with ASD. Neuroscience Research 119: 38-52. doi:
10.1016/j.neures.2017.02.001.

HEFEARZ T 4 (ASD) k. KAL D E/NRTIOVBEELRGRB LOBEHZRRT 22 ISR H B, 22T ASD &
HWHE (TD) OWEI T AZERIT, KD 2 WIFFUTREBNIC KRS 2 RIS O TEB) O\ 2 BRI MRI I & D BET L 72
& Z A, ASD DAL, S EAEE (EBA) & X OHRREIFEES (FFA) 28 W THEE AR A & FIFRE OGS % /R
U728, ASD /NI TD /NE L D FFA ORRMKIGE RS T, 512 EBA OV 4 X TD /NEE D H/NIWZ LAy
Moz,

HFEIFEE - HSRBEE (40 ERPEREWER O - SRAIRVE LM M2 MR i 3 5L )

Miura N, Tanabe HC, Sasaki AT, Harada T, Sadato N (2017) Neural evidence for the intrinsic value of action as
motivation for behavior. Neuroscience 352: 190-203. doi: 10.1016/j.neuroscience.2017.03.064.

TEONFNMMEIE, 72 & AHERERP RS THHTHZRIRT 2N LV E VWS BEEEL, TNE TOENSMA
DM+ v b7 — 27 DEEIRBI N, ZTOMREERII D> TWRh o7z, RIFZETIE, 178 & AER O % #/EL 72
ANy Tty FEEELT - TV B EROMNEE) 2 BEER MRI 12 & 0 Rz, EEBROFER, 178 & RO FE T BRI
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JERRRSAR & O IEB QBEIA R S, Z OFEBATEONFIMIEEZ RREL TV D Z EHRBI NI,

HERFZEE - ALHEEHEBIR (PR T RE Y ¥ AR — )b/ DA BB 52 S PR B AR a5 &)

Sumiya M, Koike T, Okazaki, Kitada R and Sadato N (2017) Brain networks of social action-outcome contingency: the
role of the ventral striatum in integrating signals from the sensory cortex and medial prefrontal cortex. Neuroscience
Ressearch 123:43-54. doi: 10.1016/j.neures.2017.04.015.

A ORFHIIN T 2HFOEENZFHEIE, 51252 T2HBMNIT 2D 5, SNEVADOFK N T S8E O K6 % E
W OB R, BRENE SILIRE SR EGE (IMRD 2HWTHIE L2, ZO#ER, WARTEITE 3MF IR TE S A
FEE U2 ITIGE U, WSRO~ Th 2MLEAERE 2 5 ZITWMBES 2 BT E7z, T OFERITIRGARD H2 HHRM
23 B KR HS, BEE & NRRTSEHRTE OS5 1HMA I NS L THEL S I L 2 RIRT 5,

HEMFEE - ALHREHEBER (MR T RT Y VAR —)V DB A PR 52 SR P R A Rh R o )

Yang J, Kitada R, Kochiyama T, Yu Y, Makita K, Araki Y, Wu J, Sadato N (2017) Brain networks involved in
tactile speed classification of moving dot patterns: the effects of speed and dot periodicity. Sci Rep 7: 40931.
doi:10.1038 /srep40931

FTHPRICNZ & & WKRORTEIZ & > THIET 2 HENLT 25, RIFETIEZ OBRFIZEE T 2 Mg E A~
T2o T OMEHE, BHIEAZHITHEIS U CTHEHZ 2T E 2D, BEEARIIRmMOBE NI U TERREEERLEZ, ZD2D
OB OE O BEGRME (BERERIRES) (3 2RI L > TR U7z, T OFERIE, FHEAMDHHEAZMOFEIICHE 2 52 5
ZeT, MIRT2HEMMNDRMMIIGUTEMT EZ L E2RBT 5,

AP - ALHFERESIR (P TR Y v AR — )b/ DA 2R 2 i PR B AR 2 8)

JbH 58, EREHEL (2017) RFHOAMRERE. Clinical Neuroscience 35(2): 172-173.

BHEBEESR IR 2P L 0 HRICRO M2 W T X FEEEMT 22 2N TE D, MEMEGR I 53 2 XA
IFFRIRIE L ERE CTRE S B0, MREEH OFE A TIPS CHREI NS, ORI OFEEIL, KRIHTHE - &
WHEBEZRAL T IRERBICEET 2 2 ERBINT WS A, 20BN IIEERICE I 2 EEBL & B2
D2 DOHERIZ L > THIER I SN B AREMEIC DWW TS E L 7z,

QBRI AR =)

Okamoto K, Miyazaki N, Song C, Maia FRNC, Reddy HKN, Abergel C, Claverie J-M, Hajdu J, Svenda M, Murata
K (2017) Structural variability and complexity of the giant Pithovirus sibericum particle revealed by high-voltage
electron cryo-tomography and energy-filtered electron cryo-microscopy. Sci Rep 7:13291. doi:10.1038/s41598-017-
13390-4

U TY S KRE (AT—F V) ORAEAELE OLFEMERET, HARKD T NVA TEYTANA] NI T TIZE7-
EREER D Z L 2O MIT Uz, LS TR, FEMARE 2 (RS EER N T 7 7 ¢ — & 4 RUKIRAL M 2% 1 B
BIZE DT U7z, TR, €V AL RO 0.8 2.5 pum DEFEREEEZFEL. @ K FPAICETHY S iz & 5 iEs
Ho, Q@ RTOIMINIKMEEEMECEDLN, @ MO T IVA LU TEWEED DNA 222 L hbh o7z, SROKHE
i, VTN APBMD T ANV AL IZER LD, NI7T)TREDPSMELUATEEEZRTEDOTH D, Ao KERHAZ
527,

(TANARY R —PIFE)

HFEIMSEH - B E B CRERSLERIRY)

Taruno A, Kashio M, Sun H, Kobayashi K, Sano H, Nambu A, Marunaka Y (2017) Adeno-associated virus-mediated
gene transfer into taste cells in vivo. Chem Senses 42:69 - 78. doi: 10.1093/chemse/bjw101.

BRI, BRHINIZ BT 2T 4 DY P VEED THEELKE 2 RZLTWEHR, TNE T, in vivo DRI L TE
EFEAERAT S EARIIHE L S N T W o e, RIFE TR, BRMIIZION U CRIZF 2 HAHRELY — L LTYA NV ARY
R—IZHHU, B, TT /Y A NVARS Z =PRI R R BEF2EARRDS Z L 2L 2IT LT,

HFEMZEHE - OHE IE Zd% CRERRY)

Tohyama T, Kinoshita M, Kobayashi K, Isa K, Watanabe D, Kobayashi K, Liu M, Isa T (2017) Contribution of
propriospinal neurons to recovery of hand dexterity after corticospinal tract lesions in monkeys. Proc Natl Acad Sci
USA 114:604-609. doi: 10.1073/pnas.1610787114.

HHEREA = 2 — 1 i3, FESERER IS 95 Z e PMSNT WS, AT, REAEMBEGET VY LVERAL T,
HFHEA =2 — 0 Uh, KEEREYOREBRIZLBE LK ERZLTWD I LE2HSMILE,
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HFEMZEE - BHER 2% (RERAEY 2T

Matsuda T, Hiyama TY, Niimura F, Matsusaka T, Fukamizu A, Kobayashi K, Kobayashi K, Noda M (2017) Distinct
neural mechanisms for the control of thirst and salt appetite in the subfornical organ. Nat Neurosci 20:230-241. doi:
10.1038/nn.4463.

R OERIEFR DR EIFIREIT — RN T 0D RRIEFETE) 25, ZOANZAXLEIAHTH 57z, A& D KRIEETE
Mk, S TRECHEAET 2 2HEO -2 -0 VI > THIE N TWD Z DS IR 5 T2,

HERFFEE - BRSOy BUR (FELKRE)

Oh YM, Karube F, Takahashi S, Kobayashi K, Takada M, Uchigashima M, Watanabe M, Nishizawa K, Kobayashi K,
Fujiyama F (2017) Using a novel PV-Cre rat model to characterize pallidonigral cells and their terminations. Brain
Struct Funct 222:2359-2378. doi: 10.1007/s00429-016-1346-2.

BERRIE, KINEERMKEZ KT 2 FELAMREBDO—DThH D, AFIEIE, I VATV =y JHEETANVANRT X — % ER{#
LT, R=ARI v =a—BUPEERICEIET % parvalbumin =2 — B U SEBEANEZZITTWE I 2SI LT,

HFETFIEHE - BHE Bi% (Y ETET)

Shintani T, Higashi S, Suzuki R, Takeuchi Y, Ikaga R, Yamazaki T, Kobayashi K, Noda M (2017) PTPRJ inhibits
leptin signaling, and induction of PTPRJ in the hypothalamus is a cause of the development of leptin resistance. Sci
Rep 7:11627. doi: 10.1038/s41598-017-12070-7.

V7 F 3 BIMED S E N FNVE Y TH D EIEREKEMERIZBES LTV EA, BMICRoNnS L 7T v OFERPHE
T2 AN ZALERPREDBL N, RFZEIZ L > T, PTPRI B FHL TF VIEHIEO — BRI > TWE Z L AL MIZE
Nniz,

HEfFFEHE - RIFBORL Bd% (REKRF)

Kondo M, Kobayashi K, Ohkura M, Nakai J, Matsuzaki M (2017) Two-photon calcium imaging of the medial prefrontal
cortex and hippocampus without cortical invasion. Elife 6:€26839. doi: 10.7554/eLife.26839.

TRTANY T LA A=YV T —EIZE D= a— 0 VEB LR BN Y — L TH B MR SR WFEIBRIC Ly
ALK WE WS R DH D, AT, Hzm =P —ROEREINVS T LA VT 15— X — %R U7 7/ Bt
ANARZ ZR=%FA LT, AELD EFEVKEECTONF IV T LA A=V VTV AT LB LT,

SRR « Edak . ek (G RE AR
Tsutsui-Kimura I, Natsubori A, Mori M, Kobayashi K, Drew MR, de Kerchove d’ Exaerde A, Mimura M, Tanaka KF
(2017) Distinct roles of ventromedial versus ventrolateral striatal medium spiny neurons in reward-oriented behavior.
Curr Biol 27:3042 - 3048. doi: 10.1016/j.cub.2017.08.061.

JERR SR IE, RMTEI 2 FIMT 20, ZORMARA D= X LIIREZICAHETH B, KWFEIZ & > T, EIMIERSE L BRI
MEEENFNICIEET 2 R— X3 Y D2 SAKGE= 2 — 0 > O RN R IEEE LA HMNITEN I R ETH 2 Z LD S 9T

otz

2 VURYILE
21 H7O4ESHMERN - EHEAFELIMER ARV VEI YL

HE: 2017 E9 H9 H (1)
B - EHEREATIH RS 1 F RREE - £ 3I5—%
VA=E/ A NE
B DBE
HAEL . (EHLEHSERT - TR
PG (BdERFE SRR - F5ERE)
A (BT) MR : Bz (CEEZPSERT - BU%)
pEAE L (B BEREEERMER - B TEIEE. BN X 1 2l ]
WaTE— (EHZEMZERT - B TRINEE OMREEE R © Neuron-Glia Interaction
RAR—FK (FRES) (77vvab—7, )
L () PEE - BEH B CERZERHERT - i)
WIS (At B RPBRER PR - #0%) 17 LAREN 2 R ERE ORIV F 4 I 7 A fitht)
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(HBEAERFFZERN - B00%) Tk MIZHB T 2EADIN

ORI |

RAX—FER (HEES) (7I7vvab—7r, 3m)

2.2 2017 Yonsei-Korea-NIPS Symposium

FiEE (HE4E) : Yonsei K% (EZFES -

H2EER) . Korea K% (R, EBLZERSEAT

AR HEHSERR 23 W, R A X —FE3K 66 HE

FAfEHIE : 2017 F£4 H 21- 22 H
G - GE XA MV (O¥EFERDOA)

Speaker

Title

Masaki Isoda (NIPS)

Phenotype-driven congenitive genomics in the macaque: a naturally occur-

ring case of autistic disorder

Norihiko Yokoi (NIPS)

Molecular mechanisms of a familial epilepsy caused by mutations of a neu-

ronal secreted protein, LGI1

Kihoon Han (Korea Univ)

Molecular and synaptic mechanisms of neuropsychiatric disorders caused by
mutations of SHANK3

Hoon-Chul Kang (Yonsei Univ)

Special consideration for epileptic or epileptogenic encephalopathy

Hae-Chul Park (Korea Univ)

Non-autonomous mechanism for motor neuron degeneration by oligodendro-

cyte dysfunction in ALS

Hideji Murakoshi (NIPS)

Optogenetic manipulation and imaging of CamKII-Rho signaling pathway
during synaptic plasticity

Kea Joo Lee (Korea Brain Re-

search Institute)

Learning-induced coordination of neighboring synapses in local dendritic seg-

ments: 3D electron microscopy

Hae-Jeong Park (Yonsei Univ)

Properties of dynamic brain networks revealed by neuroimaging

Nobuhiko Ohno (NIPS)

Organelle dynamics in myelin diseases revealed by SBF-SEM

Young-Min Hyun (Yonsei Univ)

Real-time dynamics of neutrophil migration during inflammation: lesson

from intravital imaging

Mieko Morishima (NIPS)

Subtype-dependent interaction between GABAergic and pyramidal cell in

layer 5 of the rat frontal cortex

Eungi Cheong (Yonsei Univ)

A brain pathway to control sleep architecture

Makoto Tominaga (NIPS)

Functional interaction between TRPV1 and ANO1 in mouse sensory neurons

Dongmin Lee (Korea Univ)

Temporally precise labeling and control of neuromodulatory circuits in mam-

malian brain

Nobuhiko Hatanaka (NIPS)

GABAergic modulation of striatal neuron activity in behaving monkeys

Yasuhiko Minokoshi (NIPS)

Involvement of myokines in metabolic abnormalities in streptozotocin-

induced diabetes

Motohiro Nishida (NIPS)

Regulation of cardiac plasticity by TRPC3 channels

Jeong-Heon Cha (Yonsei Univ)

Helicobacter pylori-induced HB-EGF upregulates gastrin expression

Inik Chang (Yonsei Univ)

Regulatory mechanism of osteoclast differentiation by endothelin

Junichi Chikazoe (NIPS)

Integrated taste type representations in human insula

Seungsoo Chung (Yonsei Univ)

Restoration of critical period-like plasticity to thalamocortical circuits in

adult neocortex

Yong Taek Jeong (Yonsei Univ)

Mechanosensory neurons control sweet sensing in Drosophila

Mohammed Shaker (Korea Univ

Adhesive property of neuromesodermal progenitor-derived neural stem cells

is regulated by Wnt signaling

2.3 Z# 1B McGill KZ- £BEMAMERS VRI D A

HEE : 2017 (CERE29) 429 H 25 H. 26 H
Bt © McGill X%, Montreal, Canada
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Ty g s (BREKS (E). HE)

Graduate students session

Speaker

Title

Adamo Macino (McGill)

TTX-resistant Na™ channels in the CNS

Shafqgat Rasool (McGill)

Understanding the mechanism of ubiquitin phosphorylation by PINKI1 in

mitochondrial quality control

Hugues Petitjean (McGill)

Molecular dissection of neuronal circuits in the dorsal horn of the spinal cord

Claire Gizowski (McGill)

A novel circuit regulating pre- systemic thirst

Chris Salmon (McGill)

Shunting GABAergic transmission regulates excitatory synapse formation in

the developing hippocampus

Diane Nakamura (McGill)

Regulation of mitochondrial dynamics in oligodendrocytes

Bennett Csorba (McGill)

The influence of transcranial direct current stimulation on the primate brain

Angela Zhang (McGill)

An fMRI investigation of shared fine- scale spatial patterns during movie

viewing

Chengjie (Gary) Huang (McGill)

Serotonergic- dependent neuromodulation adaptively optimizes neural coding
and behavioural perception of natural scene statistics

P.I. session

Speaker

Title

Yoshihiro Kubo (NIPS)

Ivermectin activates GIRK channels in a PIP2-dependent, GS+-independent

manner and an amino acid residue at the slide helix governs the activation

Makoto Tominaga (NIPS)

Functional interaction between TRP channels and calcium-activated chloride

channel

Mikio Furuse (NIPS)

Molecular mechanism of the paracellular diffusion barrier at tricellular con-

tacts

Heidi McBride (McGill)

Contribution of mitochondrial dynamics to neurological disease

Masaki Fukata (NIPS)

Role of local palmitoylation machinery in the postsynaptic nanodomain or-

ganization

Yumiko Yoshimura (NIPS)

The roles of visual experience in the maturation of neural circuits and func-

tions in the visual cortex

Brian Chen (McGill)

Synaptic circuits of Down syndrome

Sylvain Williams (McGill)

Tuning the band width of hippocampal circuits

Atsushi Nambu (NIPS)

Cortico-basal ganglia loop and movement disorders

Masaki Isoda (NIPS)

Cortico-subcortical mechanisms underlying social reward monitoring in the

macaque

Edward Ruthazer (McGill)

Rules regulating synaptic connections in the developing brain

Reza Farivar (McGill)

Vision after Traumatic Brain Injury

2.4 The 7th Joint CIN — NIPS Symposium

November 28- November 29, 2017

Conference Room (1F) of National Institute for Physiological Sciences (Myodaiji area)

Day 1: November 28, 2017, Tuesday

Speaker

Title

Keiji Imoto (NIPS)
Peter Thier (CIN)

Welcome address
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Speaker

Title

Hidehiko Okamoto (IUHW)

Neuro-rehabilitation approach for maladaptive reorganization in the human

auditory cortex

Marcus Siems (CIN)

Towards mechanisms underlying intrinsic coupling

Ken-ichi Amemori (Kyoto Univ)

Control of primate’s decision-making and functional identification of the

cortico-striatal circuitry

Michiaki Suzuki (TMIMS & SO-
KENDAI)

The ventral striatum plays an essential role for recovery of finger dexterity
after spinal cord injury

Hamidreza Ramezanpour (CIN)

Following of others’ gaze direction by neurons in macaque temporal cortex

Ken-Ichiro  Tsutsui  (Tohoku

Univ)

Dorso- and ventro-lateral prefrontal cortex is critical for the top-down but

not in the bottom-up control of behavior.

Peter Thier (CIN)

V1 compensates the perceptual consequences of Listing = s law

Shubhodeep Chakrabarti (CIN)

Sensory gating in the rodent whisker system

Yoshikazu Isomura (Tamagawa
Univ)

Cortical and striatal mechanism to control forelimb movements in rodents

Day 2: November 29, 2017, Wednesday

Speaker Title

Steffen Hage (CIN) Neural networks underlying cognitive control of primate vocal behavior
Masanori  Matsuzaki  (Tokyo | Marmoset upper-limb movement tasks for two-photon calcium imaging
Univ)

Thomas Pomberger (CIN)

Cognitive control of vocal behavior in marmoset monkeys

Isao Yokoi (NIPS)

Dependence of behavioral performance on material categories in the object

grasping task of monkey

Ziad Hafed (CIN)

The foveal visual representation of the primate superior colliculus

Atsushi Noritake (NIPS)

Neural networks for social reward valuation in the macaque brain

Martin Giese (CIN)

Neurodynamical model for the coupling of action perception and execution

Satomi Chiken (NIPS)

Basal ganglia and cerebellar control of thalamocortical activity

Masakazu Agetsuma (NIPS)

All optical methods to uncover cortical computation

Masaki Isoda (NIPS)

Closing remarks:

Poster session (November 28, 2017)

Presenter

Title

Marcus Siems (CIN)

The spatial structure of phase- and amplitude coupling in the human brain

Tetsuo Kida (NIPS)

Selectivity of tactile attention: an MEG study

Hamidreza Ramezanpour (CIN)

Towards the neural underpinnings of geometrical gaze following

Hiromi Sano (NIPS)

Cortico-striatal neurons induced responses in the basal ganglia

Dwi Wahyu Indriani (NIPS)

Mechanism of L-dopa induced dyskiensia: electrophysiological study using a

mouse model

Hamidreza Ramezanpour (CIN)

Using electrical microstimulation to manipulate gaze following and face per-

ception

Masatoshi Yoshida (NIPS)

Microsaccades in blindsight monkeys

Sho Sugawara (NIPS)

Individual digit representations in primary somatosensory cortex: 7T-fMRI

study

Masaki Fukunaga (NIPS)

Resting State fMRI Analysis of Anesthetized Monkey Brain

Thomas Pomberger (CIN)

Precise motor control enables adaptive plasticity in vocal behavior of mar-

moset monkeys

Daisuke Koketsu (NIPS)

Functional mapping of Marmoset frontal cortex

Nobuhiko Hatanaka (NIPS)

Flavoprotein fluorescence imaging of motor cortical areas in a macaque mon-

key
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Presenter

Title

Ziad Hafed (CIN)

On the impact of visual transients on smooth pursuit eye movements and

catch-up saccades

Taku Hasegawa (NIPS)

The chemogenetic suppression of the primate subthalamic nucleus induces

abnormal involuntary movements

Zlata Polyakova (NIPS)

Cortical control of monkey subthalamic nucleus

Martin Giese (CIN)

Neural model for the multi-stability of body motion perception

Woranan Wongmassang (NIPS)

Correlated activity in globus pallidus neurons of a macaque monkey during

hand reaching movements

Shubhodeep Chakrabarti (CIN)

Cortical control of sensory gating in the rodent whisker system

2.5 H48OEEBEFMAMERS VYKRID A

[HNHSERE D FLiE & 70 2 Pfifk (A1 #% - AT2EM: ~Neural circuitry and plasticity underlying brain function|
BAfEH : 2017410 H 31 H~11 H2H

WA MiEay 77 LV ARy R—
T MR
Iefd . R AT (22 5

v 7 &YV FIT & 2 KB RE O B Ay il

H ERPARE E, NSRRI E, K=

AHEERC 204 (W AAELN 7 4)

Program

Speaker

| Title

Special Lecture 1

Edward M. Callaway (Salk Insti-
tute, USA)

Imaging the mouse visual system: parallel pathways and visual cortical areas

Special Lecture 2

Haruo Kasai (the University of
Tokyo)

Dopamine actions on the dendritic spines and conditioning behaviors

Session 1: Activity- and experience dependent developmental mechanisms

Yumiko Yoshimura (NIPS)

The roles of visual experience in the maturation of neural responses in the

primary visual  cortex

Kenichi Ohki (the University of
Tokyo)

Gap junctions in postnatal excitatory neurons regulate spine density and

response reliability

Madoka Narushima (NIPS)

The metabotropic glutamate receptor subtype 1 mediates experience-
dependent maintenance of mature synaptic connectivity in the dorsal lateral

geniculate nucleus

Nobuhiko
University)

Yamamoto (Osaka

Activity-dependent mechanisms for thalamocortical circuit formation

Session 2: Multimodal integration

and plasticity

Patrick Kanold (University of
Maryland, USA)

Crossmodal induced refinement of auditory cortex circuits

Seung-Hee Lee (KAIST, Korea)

Neural circuits for sensory integration

Session 3: Molecular mechanisms for formation and elimination of neural circuits

Denis Jabaudon (University of

Geneva, Switzerland)

Dynamic control of neuronal diversity in the developing neocortex

Kazuo Emoto (the University of
Tokyo)

Molecular and cellular basis for neurite remodeling in Drosophila

Tomomi Shimogori (RIKEN)

Activity dependent Btbd3 protein dynamics for selective dendrite morpho-

genesis in developing neurons
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Speaker ‘

Title

Session 4:Learning and memory

Wenbiao Gan (New York Univer-
sity School of Medicine, USA)

Dendritic branches are independent units for memory storage and general-

ization

Masanori Murayama (RIKEN)

Top-down cortical circuit for perception and memory consolidation in mice

Takaki Komiyama (UCSD, USA)

Imaging neural ensembles during learning

Session 5: Subcellular mechanisms

for information processing

Hiroshi Kuba (Nagoya Univer-
sity)

Tonotopic differentiation of dendritic computation in sound localization cir-

cuit

Yoshiyuki Kubota (NIPS)

The Diversity of Cortical Inhibitory Synapses

Short Talk 1

Tzu-Huei Kao (the University of
Tokyo)

Roles of synaptic activity in climbing fiber to Purkinje cell synapse elimina-
tion in the developing cerebellum

Mieko Morishima (NIPS)

Pyramidal cell subtype-dependent inhibitory-excitatory circuits in layer 5 of

the rat frontal cortex

Eriko
University)

Kuramoto (Kagoshima

Local connections of excitatory neurons to parvalbumin-containing interneu-

rons in motor-associated cortical areas of mice

Short Talk 2

Shin-ichi Higashijima (NIBB)

Axially-confined in vivo single-cell labeling by primed conversion using blue

and red lasers with conventional confocal microscopes

Ichiro Aoki (Nagoya University)

BK potassium channels resist premature memory overwriting in C. elegans

Shuntaro Izawa (Nagoya Univer-

sity)

MCH neurons in the hypothalamus impairs memory during sleep

Eisuke Koya (University of Sus-

sex, United Kingdom)

Changes in appetitive associative strength and reward value modulate the

Intrinsic excitability of nucleus accumbens neuronal ensembles

Flash talk, Poster Session
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Speaker ‘ Title

51

Denis Le Bihan (NeuroSpin Frf) Ultra-high Magnetic Field MR Imaging Technology and Neuroscience
Research

KM S (CEPZERSERT - HE8UR) Brain Microstructure and Function Using Ultra High Field MRI

Matthew F. Glasser, Ph.D. (Depart- | The Human Connectome Project: Progress and Prospects
ment of Neuroscience, Washington
University Medical School)

WAt (BEAL2ERTSERR - F— 24U — & —) | Challenges of Brain Connectomics in Primates

BES fE RIS - BU%) MR Imaging Quantification and Its Research Impact Application to Top
Athlete Brain

55230
Fidel A. Almagro (Biomedical Engi- | Big Data in Neuroimaging: Analysis of 100,000 Datasets in UK Biobank
neering, FMRIB Center, University

of Oxford)

IRARRE] (AR - Bd%) Current State of Developing Cohort Studies in Japan (Japan Environ-
ment and Children” s Study ( JECS))

B e CRALKREZEDEAT - #0%) Brain Development and Aging Using Large Brain MRI Database
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(DMEBR > 7 F VRS

1. #£FAWFEH : Supachoke Mangmool (Mahidol University, Associate Professor) 75/ ¥ ¥ A2B Z&MKHDMi#iEL D
Wl BN T e A REME R R U7z, A2B ZRIK7T T A 2B T 5 Z & T, —ERHAL U & o 7 R SE A A
MEFMIIZ b3 2 Z e 2 R L. AREMOF L WigeM 2R U 7z,

2. JL[AE#F5EFE  Caroline Sunggip (University Malaysia Sabah, Senior Lecturer)
BREMEBERERDIZEENE IV F AT 32— MEAYD P2Y6 ZRAEEZN LT I/0 7 7 —VORIERE 2 MHT L Z &%
Y A

(ZHF W =)

Murakoshi H, Shin M, Parra-Bueno P, Szatmari EM, Shibata AC, and Yasuda R. (2017) Kinetics of endoge-
nous CaMKII required for synaptic plasticity revealed by optogenetic kinase inhibitor. Neuron 94: 37-47. doi:
10.1016/j.neuron.2017.02.036.

3.2 ZDMDOERHERMRICK ZERHX

(ZEARELRA 52 ¥R )

HFMZEH : Casper C Hoogenraad (Utrecht University, Netherlands)

Tortosa E, Adolfs Y, Fukata M, Pasterkamp RJ, Kapitein LC, Hoogenraad CC (2017) Dynamic Palmitoylation Targets
MAP6 to the Axon to Promote Microtubule Stabilization during Neuronal Polarization. Neuron 94: 809-825. doi:
10.1016/j.neuron.2017.04.042
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1. EHPERSEAT . KIRKFEEZ G, MA Y 7 4V =7 KENRV B ERNEGEEENE I VY — > T L L AN (FH
I% Fukunaga M % &€ 332 £4)
Hibar DP, et al. (2017) Novel genetic loci associated with hippocampal volume. Nat Commun 8:13624. doi:
10.1038 /ncomms13624.
MWEIEE, TV — NER, ZRFEr—vay, FAREICES LU, TORREOHGEREIL, UL LIRS TR
IND, RHFETIE. 33,536 ADBRAZNGRE U7/ L7+ NBERFZE (GWAS) & MRI Gl £ L. #RARICE
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Sep 27, New electron microscopes and applications in neuroscience

3. Mieko Morishima (2017.11.15) Interaction between GABAergic cells and projection specific pyramidal cells in the
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