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* 1 BRI FR A S L AR

= A LEARHE T [rgadlsy RIS .
RS s | e WP g | st | g | mesem | s | 07E
- - = A EBR S I A FEBR LlliEES
2004 FE
PR 26 10 21 12 18 5 92
RS IAR 195 41 271 27 90 16 640
BT F i R 9,406,000 2,285,000 8,500,000 1,120,000 2,130,000 | 1,200,000 24,641,000
ik LA TR 5,676,560 590,270 8,365,430 1,122,320 2,130,010 | 1,209,956 19,094,546
2005 &FE
B2 NGRS 34 29 26 10 11 6 116
LRSI R 201 126 439 29 42 19 856
g ¥ ARl 9,453,340 6,117,180 | 10,650,000 1,304,000 2,046,020 | 1,352,000 30,922,540
RECE T 7,554,280 2,629,500 | 10,982,770 1,254,600 427,910 | 1,042,240 23,891,300
2006 FE
BRI 36 27 25 14 13 7 122
HEFESMA R 266 108 449 41 45 25 934
REF F R AR 9,667,554 3,690,802 | 11,500,000 1,639,180 1,520,840 | 1,403,460 29,421,836
JREI TR 7,658,620 1,983,710 | 10,769,300 1,562,180 357,720 | 1,040,000 23,371,530
2007 FE
PR 33 27 26 13 19 7 125
RIS IAR 212 109 415 g 62 16 861
i E% T S 4> AR 9,307,802 5,136,620 | 12,109,940 1,799,060 2,047,140 | 1,318,506 31,719,068
ik LT R 6,059,270 2,721,340 | 10,575,860 1,678,080 726,960 420,160 22,181,670
2008 &
BRIRITE 35 30 25 1 13 15 7 126
EREEE NG 184 124 495 11 36 62 14 926
gy ARl 9,355,910 5,118,530 | 11,926,400 750,000 | 1,959,040 2,975,440 | 1,060,446 33,145,766
THRE ot 2 A 3 AR 4,500,000 4,200,000 - - 650,000 650,000 350,000 10,350,000
2009 FE
PRIRE R 37 37 25 1 14 16 7 137
HEFMESMA R 186 114 422 21 42 53 17 855
REF F R AR 8,663,280 6,272,913 | 12,079,660 750,000 | 2,225,400 1,922,024 938,140 32,851,417
TRES 2 A R 5,400,000 5,550,000 - - 700,000 550,000 350,000 12,550,000
2010 FE
PR 43 32 22 2 21 19 6 5 150
RIS IMAR 165 127 365 13 73 75 18 14 850
REET i 3R 8,456,670 7,617,008 | 10,788,180 750,000 | 3,422,100 2,995,060 912,740 | 750,000 | 35,691,758
THRE A 22 il /)RR 4,950,000 7,156,000 - - | 1,050,000 750,000 300,000 - | 14,206,000
2011 &
BRRIEE 41 43 23 1 19 26 7 9 169
LRSS IAR 187 151 386 10 76 98 17 14 939
g Y ARl 8,654,774 8,714,130 | 11,982,360 450,000 | 3,035,450 3,759,700 | 1,246,160 | 450,000 | 38,292,574
THAE & Bl 7 & 4,950,000 6,942,000 - - 850,000 950,000 350,000 - | 14,042,000
2012 £ F
PRI 44 44 21 1 18 33 B B 0 161
RS IAR 183 158 356 15 70 130 - - 0 912
REEF FR AR 9,246,760 | 10,541,760 | 10,127,680 750,000 | 3,250,714 | 6,314,550 - - 0 | 40,231,464
TRE S 2R il A R 5,700,000 9,952,000 - - 900,000 | 1,400,000 - - 0 | 17,952,000
2013 &
BRI 34 53 20 2 17 26 - - 0 152
RIS IAR 173 190 298 19 58 92 - - 0 830
RE T i R 7,372,710 | 10,697,270 8,793,860 | 1,500,000 | 3,007,200 | 4,375,910 - - 0 | 35,746,950
TRt 2 il /) R 4,950,000 | 11,302,000 - - 850,000 | 1,200,000 - - 0 | 18,302,000
2014 FE
BRTEE 38 73 19 2 10 25 - - 0 167
LRSS IR 190 256 339 18 36 84 - - 0 923
il Y ARl 8,150,230 | 11,399,190 9,433,630 | 1,500,000 | 1,537,080 | 3,941,860 - - 0 | 35,961,990
THAE S il 7 B 5,250,000 | 11,602,000 - - 400,000 | 1,100,000 - - 0 | 18,352,000
2015 FE*
BRI 41 79 19 1 9 25 - - 0 174
KRS IAR 195 266 314 21 34 88 - - 0 918
BT FR AR 9,944,400 | 13,911,750 9,236,490 750,000 | 1,566,320 | 5,663,804 - - 0 | 41,072,764
T RE S 2 Il 40 R 6,000,000 | 13,252,000 - - 450,000 | 1,200,000 - - 0 | 20,902,000
2016 &
BRI 39 62 20 2 10 31 - - 2 166
RS IMAR 166 224 336 23 37 125 - - 3 914
BT T R 8,080,732 | 12,438,562 9,644,230 | 1,500,000 | 2,007,150 | 7,899,924 - - | 300,000 | 41,870,598
TR A 22 il 3 B 5,850,000 8,850,000 - - 500,000 | 1,450,000 - - 0 | 16,650,000
2017 E£E
BRIRTEE 35 63 24 0 10 31 - - 0 163
RS IAR 150 229 334 0 32 110 - - 0 885
il T ARl D 7,400,060 | 11,073,600 | 11,364,680 0 | 1,751,230 | 7,331,686 - - 0 | 38,921,256
THRE S & il 7 & 5,100,000 7,940,000 0 0 500,000 | 1,400,000 - - 0 | 14,940,000
2018 &
PRARE 45 60 23 0 5 36 - - 1 170
HERFZES AR 150 239 360 0 16 136 - - 9 910
BT FR AR 8,767,948 | 12,256,860 | 11,291,560 0 759,350 | 8,690,858 - - | 150,000 | 41,916,576
T RE A 2 il A R 6,099,000 8,492,000 0 0 250,000 | 1,700,000 - - 0 | 16,541,000

* 2019 4 3 A 15 H BifE
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Professor Im Joo Rhyu (Korea University College of Medicine) IZ & %
B

KOREA

k= [ Rt g P 3 Ry 73, Inchon-ro, Seongbuk-gu, Seoul, 02841, Republic of Korea
@ KOREA UNIVERSITY COLLEGE OF MEDICINE TEL. +82-2-2286-1139  FAX.+82-2-924-4958

Professor Keiji Imoto

Professor Junichi Nabekura

Professor Yoshihiro Kubo

National Institute for Physiological Sciences
Okazaki

Japan

Aug 28t, 2018
Dear Prof. Keiji, Junichi and Kubo;

I am thankful for all the hospitality granted during this visit and especially grateful to the
professors who spared their precious time to introduce each topics of the lab. These pleasant
lectures have enlightened the understanding of NIPS and the main agendas of each laboratories.
Therefore I send by gratitude to the research director; Prof. Keiji for making all this wonderful

experience possible.

Having gained so much inspiration from discussion with professors of the facility, it
would be my honor to share this experience through a brief, attached document. I hope this will

provide creative perspective and helpful development concept for the future of the institute.

Sincerely yours

,?/}w 1o %

IM JOO RHYU M.D. Ph.D.
Professor

President, Korean Society of Microscopy
Director, BK21l Plus graduate program KUMS

Dept. of Anatomy, College of Medicine Korea Univ.
Inchonro 73, Sungbuk gu, Seoul 02841 Korea
Tel:+82-2-2286-1149/1384

Fax:+82-2-929-5696

Email: irhyu@korea.ac.kr
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Preface

The National Institute for Physiological Sciences (NIPS) is the Inter-University National
Research Institute to focus on understanding human normal biology. The institution
provides access to large, expensive experimental equipment to individual labs,
enhancing their research ability. Public devices that are installed and accessible are;
High voltage electron microscope, 3T Dual MRI, 7T MRI, MEG/EEG, 2-photon
microscopes, SBF-scanning electron microscope, phase-contrast electron

microscope, mouse behavior/metabolic battery system.

Currently, 72 faculty members are participating with the institute lead by 17
professors, accomplishing state-of-the-art research every day and night. Making them

top class science institute throughout the world.

According to FY2016, the budget is formed by 55% Government grant and 45%
External budget. Since 2011 the grands total has decreased, which implies need for

additional action to overcome this situation.

The NIPS covers a wide range of research fields such as molecular biology, cell
biology, body homeostasis, Brain science and cognitive science, and more. Also,
various specimens are thoroughly studied starting from cell, Xenopus, rodent, non-
human primate, and human. For some time, the research focus was neuroscience and
much accomplishments were from the field. Although, recently the number of labs

studying cell biology, molecular biology, homeostasis has increased, tilting the scale.

NIPS also acts as an educational center for next generation of researchers by
providing programs such as internship, IBRO-APRC Advanced course. Also, there is
a doctoral course for 30 which is called ‘SOKENDAI’ where lectures are performed in

English.

| would like to put some comments for future planning.
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Mission of NIPS

NIPS advocates three major mission. It covers fields and direction of research, setting
up leading edge core facilities to promote researches and ideas on nurturing next

generation scientist.

The fundamental mission of NIPS is “Understand human from biological aspect”,
a noble goal for all who studies basic medical science should pursuit. Most researches
are focused on solving pure scientific questions. However, it might not be practical
enough to convince government and citizens. So, to partially align with the public view,
it may be useful to expand the research topic to cover more practical application and
emphasize the important function as translational research center for better life quality
of the nation. Recently, Japanese government operates AMED that manages
researches about human disease and cure, which would be a potential source of the

funds to support researches of NIPS.

Facilities should be introduced

If a high-end equipment is to be acquired, the high resolution CryoTEM would be an
optimal choice. As the field received an uncanny spotlight since the Noble prize at
2017, studying the structure ranging from single particle to intracellular organ can be
the key to understanding the function of life. Introducing CryoTEM into the facility is
not only addition of microscope but also requires a seasoned researcher. Therefore,

recruiting a professor who majors the field will certainly strengthen NIPS’s ability.

Also, an additional option if situation permits will be the multi-SEM. It is assumed
to be the key element to keep the leading position of NIPS in the field of 3D

microstructure research such as connectome while benefiting other scientists in Japan.

Framework which should be organized/or modified

Managing the Intellectual Property (IP) will contribute to budget of NIPS in the future.

Many universities in the U.S. run the school with profits from Intellectual Property (IP).
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If NIPS set up a special team dealing IP (for example, Technology Licensing Office),
the concept of IP will be spread among the members of NIPS, it could be a potential

asset for a long time.

Education of graduate student and fostering of young researchers

NIPS is operated like graduate school in the medical college so, it is natural that
professors anticipate many MDs or a talented student to apply. But as well known, MD
applicants for graduate school in basic medical field is decreasing. Also, as professors
from NIPS have a little chance to give lectures at undergraduate classes in medical
school, most students are unaware of the existence of NIPS. So, in order to overcome
this problem, it would be necessary to expose many physiological laboratories to
students through class lecture, internship, networks of professors and other public

advertisement.

To recruit bright overseas students, an active and accurate announcement from
NIPS is needed. For example, in Korea there is an internet site called BRIC which
researchers in biological field often visit. Taking advantages of such sites to introduce
the institute any events may be a turning point for some students. Also, participating
as an exhibition booth at neuroscience meeting or molecular biology symposium at

Korea to imply the eagerness of NIPS would be an excellent idea.

Budget

The current response of the NIPS focuses on reducing budget (1% down per each
year), by cutting down future investment such as hiring of new faculty members and
research funds. However, the method is rather passive, and a more active method is
seemingly required to overcome the situation. Rather than reducing activity according
to budget, determine the mission of NIPS first, then finding a way to fill the budget may
be the solution. Especially, NIPS excels at investment efficiency as is an inter-
university institute is important when convincing the government. Also, creating

various source of budget and managing IP at long term scale will improve the financial
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condition of the institute.

Human Resource management

The faculty members of NIPS succeeded successfully in replacing new generation as
a 40 years old Institute. In addition to faculty members, it is necessary to plan for

training and recruitment of technical staff.

Connection with clinical research unit and hospital

The issues triggered in clinical medical field should be solved by basic researches and
the recent research results achieved in basic medical laboratory also need to be
applied to clinical medical science. NIPS does not have clinical research unit.
Therefore, it is necessary to set up stable connection research oriented hospital

nearby.
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Professor Shingo Kajimura (University of California, San Francisco, USA)

External review on Professor Minokoshi’s laboratory

Shingo Kajimura, Ph.D.
University of California, San Francisco (UCSF)

Professor in the Department of Cell and Tissue Biology and UCSF Diabetes Center

Visit: March 29th, 2019

Introduction: 1 had an opportunity to visit
Prof. Minokoshi’s laboratory at the Division of En-
docrinology and Metabolism in National Institutes
of Natural Sciences and the Department of Home-
ostatic Regulation in National Institute for Physio-
logical Sciences. Since he started his laboratory 15
years ago, Prof. Minokoshi has made seminal contri-
butions to the field of molecular metabolism by de-
termining the regulatory mechanisms of food intake
and energy metabolism. Prof. Minokoshi has gained
international recognition as one of the world-leading
scientists in the field of molecular metabolism. As
described below in detail, the Minokoshi laboratory
continues to be in the front line of this field by per-

forming highly rigorous and innovative science.

Lab Members: Currently his laboratory consists
of 12 members, including newly recruited assistant
professor Dr. Kondo, and an associate professor Dr.
Nakajima. For the past years, the Minokoshi labo-
ratory has been productive and mainly devoted to
dissecting the molecular mechanisms of food intake
and energy metabolism through the hypothalamic
neurons with an emphasis on AMPK and the sym-
pathetic nerve system. In addition to the ongoing
program in the area, the newly recruited members
are expected to bring new expertise to the labora-
tory. For instance, Dr. Kondo was trained in the
laboratory of Dr. Linda Buck, a Novel laureate, and
gained strong expertise in neural tracing using vi-

ral vectors. He is developing new viral vectors that
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allow for fine mapping of neural innervation from
the peripheral metabolic organs, such as adipose tis-
sues, into the central nervous system. In addition,
Dr. Nakamura, who was trained at NIH (NIDDK),
employs the DREADD system (Designer Receptors
Exclusively Activated by Designer Drugs) to manip-
ulate AgRP neurons in a temporal and cell-specific
fashion. These new technologies and expertise will
synergistically advance the research program in the
lab.

Recent Advance in Research Programs: A ma-
jor branch in the Minokoshi laboratory has been
the role of the ventromedial hypothalamic nucleus
(VMH) in the regulation of food intake and systemic
energy homeostasis. The Mikonoshi’s lab previously
reported by several high impact papers that leptin
acts on the VMH and promotes glucose utilization
in the peripheral tissues, such as the heart, brown
adipose tissue, and skeletal muscle. Based on the ob-
servation, they recently applied the DREDD system
and demonstrated that activation of SF1+ neurons
in the VMH recapitulated the action of leptin in the
VHM through activating the sympathetic nerve sys-

tem.

More recently, the Minokoshi lab further made sem-
inal discoveries that AMPK in the NPY/AgRP
neurons in the hypothalamus controls food pref-
erence towards carbohydrates over high-fat diet

(a.k.a. carbohydrate-craving behavior). Notably,



AMPK activation CRH neurons

known stress-response neurons — also triggers the

the in the

carbohydrate-craving behavior, proposing the un-
derlying mechanism by which social stress promotes
carbohydrate-craving behavior. This is an exciting
and new direction of the Minokoshi laboratory and
a significant topic to explore because very little is
known regarding the neural networks that control

food preference in physiology and disease.

As mentioned above, the Minokoshi laboratory has
been productive and published a number of high-
impact papers for the last several years. It is im-
portant to note that the Minokoshi lab has several
ongoing projects that are close to submission. These
unpublished works will result in, at least, four dis-
tinct publications, and they will also take the lab to

the new and exciting directions.

Funding and Patents: The Minokoshi laboratory
has been very successful in securing funding from
extramural Foundations. To name a few, Dr. Mi-
nokoshi was a Principal Investigator (PI) on the ma-
jor grant, including Scientific Research on Innova-
tive Areas, AMED-CREST, and many others from
KAKENHI. It is worth noting that Drs. Nakajima,
Kondo, Kikuchi, Orio, and Saito were also successful
in obtaining their funding as PIs. Regarding patents,
the Minokoshi lab has filed two new patents since the

last external review in 2013, and one of the patents
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was licensed for commercialization.

Career Development and Leadership: Dr. Mi-
nokoshi has a strong track record in mentoring stu-
dents and fellows. Since the last review in 2013,
four students successfully completed the Ph.D. pro-
gram. Notably, a majority of his trainees continue
to be in biomedical science at academic research in-
stitute or industry. Some of them are already at the
rank of associate or full Professor. This remarkable
track-record testifies Dr. Minokoshi’s strong men-
torship. Dr. Minokoshi also organized and hosted
many meetings and symposium at the National In-
stitute for Physiological Sciences. He also served as
a chair of major conferences, such as the Japan So-
ciety for the Study of Obesity, and Japan Society of
Experimental Diabetes and Obesity. I believe he will
continue to play a major leadership role in the field
of obesity and diabetes not only in Japan but also

internationally.

Summary: The exceptional track-record for the
past few years in the Minokoshi laboratory clearly
testifies that his lab has been at the forefront of
the field of molecular metabolism from the viewpoint
of the productivity /high-quality of science, funding,
mentorship, and leadership. It is my highest expec-
tation that the lab continues to evolve further and
also perform innovative science together with the ex-

cellent lab members.
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2.1

Review of Yoshimura lab, NIPS, October 2018

In October, 2018 I was asked to provide an exter-
nal review of the lab of Professor Yumiko Yoshimura
at the NIPS. Professor Yoshimura leads a dedicated
group of neuroscientists, that currently consists of
four Assistant Professor or Postdoctoral Scientists,
3 graduate students, 3 technical staff and an ad-
ministrative assistant. I was delighted to be able
to meet with these scientific staff and discuss their
current projects, and to read and review their re-
cent papers. They were all very generous hosts, and
we spent some considerable time discussing current

work and future aspirations.

Professor Yoshimura’s research lab investigates how
neural circuits in the visual cortex process the sense
of sight, and the principles by which these neural
circuits develop. To achieve this, they use a range
of in vivo and in vitro approaches, including electro-
physiology, optogenetic photoactivation of neurons,
molecular and genetic approaches to manipulate and
identify specific neural proteins, and in vivo imag-
ing. A clear strength of the laboratories approach is
the electrophysiological approaches they apply. Us-
ing both single cell and paired patch clamp record-
ings in vitro they have quantified intrinsic factors re-
sponsible for neuronal excitability and identified and
characterised the synaptic inputs into visual cortex
and the coupling between visual cortical areas. Us-
ing in vivo implanted multi-electrode probes, they
can measure field potentials and extracellular single
cell responses to visual stimulation. The high qual-
ity of these electrophysiological approaches is very
evident when reviewing their papers, not just in the
data that is recorded and presented, but also in the
A re-

cent example has been the two J Neuroscience papers

rigorous and detailed analysis of this data.

(Ishikawa et al., 2014; 2018) mapping out visual cir-
cuit wiring. The lab is sought after by National col-
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laborators both within and beyond the NIPS to uti-
lize these skills, and their contributions to these col-
laborative papers have enhanced their impact. Some
of the highest impact publications over the past 6-7
years have involved collaborative work within NIPS
(Neuron, 2014, 41 citations in Scopus; Nature Com-
munications, 2016, 79 citations) and with colleagues
in Osaka and Kobe (Nature Neuroscience, 2012, 134
Cites; Cell Reports, 2012, 52 cites; Neuron, 2014, 51

cites).

It is also pleasing to see that the Yoshimura lab is
also extending their scientific approaches to in vivo
imaging, to measure population responses to visual
stimulation across a wider spatial region of visual
cortex. This represent a logical extension to the
achievements gained with the high temporal resolu-
tion, but more spatially restricted, electrophysiologi-
cal analysis of neural circuits, and should strengthen
the outcomes already achieved by the lab. In addi-
tion, Yoshimura lab has also incorporated a molec-
ular and biochemical approach to identify how spe-
cific cell populations wire up during development and
to identify the molecular characteristics of circuits

One
example was the recently published (BMC Neuro-

encoding each aspect of visual information.

science, Tarasawa et al., 2016) discovery of fate map-
ping — where neuronal progeny from specific embry-
onic stem cells were identified in the mature bar-
rel cortex, and shown to align in specific columns
and in synaptic pairs. To me this seemed a remark-
able discovery, and one that should have been recog-
nised in a higher impact multidisciplinary journal
like Science (where it was originally submitted) or
Nature. Furthermore, using molecular/transgenic
approaches combined with in vivo imaging aligns

well with the strengths of the Institute and I strongly

feel these avenues of exciting research will provide



solid advances in understanding cortical processing

in visual and other cortical areas.

In terms of outputs and research metrics, Prof
Yoshimura has published 16 papers over the past 5
years (since 2014), from a career total of 45, and with
a h-index of 19. In six of these recent papers, Prof
Yoshimura has been the lead / senior author. As
indicated above, the lab is sought out for National
collaborations which has involved many institutes
in the past 5 years across different groups with the
NIPS and labs at Osaka, Nagoya, Kobe and Teikyo
(Tokyo) Universities. These articles have been pub-
lished in a variety of the top Neuroscience journals,
including Nature Neuroscience, Nature Communica-
tions, J Neuroscience, eLife and Neuron. This strong
track record of collaborations attests to the high re-
gard of Prof Yoshimura’s expertise, and aligns with
the goal of the NIPS being a National hub for scien-

tific collaborations.

Professor Yoshimura also contributes more broadly
to the development and governance of Science at
NIPS and in Japan. In particular, she is a fantastic
role model for young female scientists in Japan and
has a record of strong mentorship of graduate stu-
dents and postdocs at NIPS, with many of her female
students continuing in academia following PhDs in
the lab. Professor Yoshimura plays leading roles
in enhancing opportunities for females in STEM in
Japan, including for example, as the Chair of Women
in Physiology for the Physiological Society of Japan
and as a member of the diversity and international
committee of the Japan Neuroscience Society. Pro-
viding opportunities and mentorship for females to
participate in research and senior academia is crit-
ical for the future of science Internationally, and
particularly important for Japan to maintain their
leading role in International Science, and Professor
Yoshimura and NIPS are playing a major role in sup-

porting this.

Specific projects were further discussed with

laboratory staff, and a brief critical review
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follows:

A /Prof Ishikawa described her work on mapping
developmental wiring of visual circuits and the in-
fluence of visual experiences. She has already pub-
lished this work as two substantial publications in
the Journal of Neuroscience, and is now looking into
the synaptic mechanisms. She was clearly passion-
ate and knowledgeable in this area, demonstrating
independence and expertise. She has been involved
in collaborative work, and this is further encouraged
to enhance productivity and outputs. The scientific
quality appears excellent. The upcoming mechanis-
tic studies have broader impact beyond visual cortex,
and could be written up in a way to reflect this and

which may result in broader impact.

Project A/Prof Kimura discussed her fascinat-
ing work on contrast detection in the visual cortex,
including the remarkable discovery of high low dis-
tinct neural mechanisms for low contrast detection.
This was a susbstantial study that is largely com-
pleted, including behavioural training, electrophysi-
ology and a rigorous biophysical analysis. This ap-
pears to be a significant high impact study, and could
be written up with broader implications about corti-
cal sensory processing. Although this study was orig-
inally sent to Science (and returned), perhaps there
is still some scope for aspects relevant for broader

principles of sensory detection to be pursued.

Assistant Prof Hayashi described his project to
map out the molecular fingerprint of cortical neu-
rons responsive to specific visual spatial frequency
patterns, combining in vivo imaging of functional
responses with single cell rna sequencing. This is
a cutting edge and potentially powerful approach
that could produce some important mapping of vi-
sual cortical processing. However, a clear plan of
when this initial aspect will be finished, and what

outputs may be expected is recommended.

Project Assistant Prof Yoneda has just begun to

explore some questions about how development and



postnatal experiences impact on cortical spatial fre-
quency responses and the underlying mechanisms.
Using a powerful combination of in vivo imaging
to measure functional responses, followed by brain
clearing to identify neural pathways and molecular
characterisation. Some great initial progress on this
exciting project and Dr Yoneda seems very capable

and engaged.

Ms Mariko Yamamoto, a senior graduate student
investigating the plasticity of synaptic connections
over development in the visual cortex, and particu-
larly the connections between interneurons and pyra-
midal neurons and role of NMDA receptors. Some
interesting data and this project cgetting close to
This could be published while follow

up studies probe the role of thalamic inputs and/or

completion.
mechanisms of IPSC changes.
Tomomitsu Karaki, Senior graduate student
analysing visual stimulation induced gene expres-
sion, using reporter gene expression in vivo and RNA
sequencing. Interesting project, has scope to move
into non-coding RNA which may be novel domains.
Recommend some more consideration of the “big pic-
ture” rationale and plan to attend local and national,

and then International, conferences to develop this

and other aspects of communicating the work.

Jiahao Wu is a new graduate student working on
the development of spatial frequency tuning in the
NMDA knockout mouse, using behaviour and in vivo
imaging. Sounds like a good project and student ap-
pears to have settled in well. Adds some interna-

tional diversity to the lab group, which is good.

Summary points and recommendations.

1) Professor Yoshimura leads a lab undertaking
high-quality, cutting-edge research, with a strong
reputation for rigorous and quality science. This
was clearly evident. Consequently, the lab is

sought after for numerous collaborations within

the NIPS and Nationally, and these collaborative

projects have produced some of the higher impact
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outputs. Prof Yoshimura is commended for her
collegiality and encouraged to continue these col-
laborations and encourage her postdoctoral staff
to similarly develop these strong collaborative ap-
proaches.

The current and future research plan is important
and exciting, addressing basic questions about
circuit development and sensory /visual process-
ing that combines in vitro and in vivo electro-
physiological, molecular and imaging approaches.
The research aligns strongly with the expertise
and directions of the NIPS.

Prof Yoshimura provides great mentorship for her
PhD and postdoctoral staff, and is an excellent
role model for female scientists at NIPS and in
broader Japan. Her efforts in enhancing career
opportunities for female scientists is an important
academic activity and contributes to the NIPS at-
taining its goal of developing the next generation
of Scientists and being a hub to advance Japanese
physiology and neuroscience.

Prof Yoshimura’s Lab profile and staff mentor-
ship would be strengthened by greater linkage
with International and English-speaking scien-
tific colleagues. Prof Yoshimura could consider
opportunities provided by the NIPS visiting re-
searcher scheme, combining lab meetings with
other English speaking labs at NIPS, or other-
wise engaging the lab more with interactions with
English speaking colleagues. Such collaborations
have been so successful at a National level, and 1
am confident would also be successful at Interna-
tional level.

Prof Yoshimura’s research is of very high quality,
but does not seem to be getting the international
recognition it warrants (in terms of citations at
least). Possibly this is because it is seen to be
too restricted or focussed to the area of visual
processing. Some consideration could be given to
identify a broader audience. Broadening the fo-
cus from just visual processing (e.g, to principles
of sensory processing or cortical circuit synaptic
wiring principles) may increase the chance of pub-

lishing in broad impact nature, Science etc. Dr



Kimura’s current work is an example of some-
thing with potential broad impact in sensory de-
tection and could be written or pitched as this.
Other aspects of the lab work (the cortical corre-
lations and firing pattern analysis) may appeal to

computational physiologists and/or biotechnolo-

Sincerely

Andrew Moorhouse, PhD

gists interested in VR or artificial intelligence.
Some of the papers (e.g., Ishikawa et al) are very
substantial and consideration be given to how
much should be included in a single paper. Seek-
ing input from senior NIPS colleagues or Interna-

tional collaborators in the writing may be useful.

Associate Professor of Physiology, Head of the Physiology Teaching,

School of Medical Sciences, University of New South Wales
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To prepare this evaluation report I was provided in
advance with a written activity report (overview) of
activities of the laboratory (FY2015-2018) and an
access to all published materials. I also performed
an on-site visit (December 6th, 2018), with a pre-
sentation from Pr Sadato, a short tour of the lab
(mainly Hyperscan and 7T MRI set-ups) with inter-

actions with some researchers.

A- General overview
The history (or prehistory) of the laboratory dates
from the end of the 1990s. I have been very much
impressed by the amount of development which has
taken place over the last 20 years under the leader-
ship of Pr Sadato after his return to Japan follow-
ing a stay at the NIH (Bethesda, MD) where I first
met him (we published at the time a Clinical Center
Grand Round review article which was the first to
outline the clinical potential of MRI functional neu-

roimaging).

A prominent trend of this evolution has been the
availability of state-of-the-art non-invasive imaging
equipment (EEG, NIRS, MRI at 3T, including a
twin system for Hyperscan, more recently MRI at
7T, etc.) at all stages, which,combined with inno-
vative clinical neuroscience and neuropsychology re-
search projects (especially developmental and social
interaction physiology) has led to great success. Pr

Sadato has to be commanded for his efforts (receiv-
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ing several important Japanese grants, JST, MEXT,
etc.) to get such advanced technology available to
his teams (and, hence, Japan) at an early stage to
allow him to be at the forefront of the international
competition. It is expected that this trend will con-
tinue in the future, as high level technology (both to
acquire and process neuroimaging data) is a key to
produce the highest level of science, especially when
Artificial Intelligence appears as a new powerful and

strategic approach.

The laboratory is also engaged in platform activities
for the Japan research community. Especially NIPS
provides extramural scientists with opportunities to
conduct MRI research. The Division is the con-
tact point for human MRI studies (3T and 7T MRI
with protocols for designing, collecting, and analyz-
ing imaging data). Also, NIPS concluded a compre-
hensive partnership agreement with four other na-
tional centers that have 7T or higher field MRI scan-
ners to ensure a common technical framework for
MRI measurement and maintenance among the part-
ner centers, and pave the way to studies of higher-
order brain function. Standardized MRI protocols
for the visualization and quantification of brain func-
tion and anatomy are essential for an optimal quality
research into the pathology and treatment of human

diseases.

Since 2000 the Division has also been responsible



for a yearly introductory one-week seminar on data
analysis in human functional brain mapping with lec-
tures and practice sessions on fMRI, with a focus
on scan image preprocessing and statistical analysis.
This is a very important mission which also gives
the opportunity to graduate students and junior fac-
ulty members of the Division to learn by teaching.
The Division has been directly involved in important
National and International Academic Conferences,
for instance the Research Conference on Social Neu-
roscience which promotes neuroscience research in
Japan and transcends the boundaries between con-
ventional disciplines. The Japanese Meeting for Hu-
man Brain Imaging encourages discussions, fosters
junior researchers and stimulates interdisciplinary
interactions (mathematical engineering, information
engineering, physics, sociology, psychology, and clin-
ical medicine) among researchers who employ MRI,
PET, MEG, and other imaging modalities for the
study of structural, functional, and molecular char-
acteristics of the human brain. The Division also
took part in the organizating committee for an ABiS
“MRI and Co-

hort Studies: Development of Imaging Science in Hu-

International Symposium entitled

man Biology,” held in 2017at the Science Council of
Japan Lecture Hall. Recently, safety issues regard-
ing MR equipment developed for basic research pur-
poses have attracted attention. Dr. Sadato and Dr.
Fukunaga. joined a Working Group of the Japanese
Society for Magnetic Resonance in Medicine and
the Japan Neuroscience Society which published the
Guidelines for Human MRI Scanning in Pure Sci-
ence establishing safety management systems to en-
sure safe operation and appropriate management of

MR scanners.

The Division furthermore takes an active role in the
training of graduate students enrolled in the Depart-
ment of Physiological Sciences, Sokendai Graduate
School of Life Science, as well as from other univer-
sities. However, an increasing number of researchers
of humanities and social sciences are employing the
fMRI technique which assumes some basic knowl-

edge of physiology, including neural anatomy, and
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sometimes engineering science. Successful fMRI re-
search requires a wide range of knowledge and skill
sets related to the basic principles of MRI, psycholog-
ical experimental tasks, data analysis programming,
and comprehension of scholarly literature in English.
To ease the burden on the Division’s staff students
are encouraged to actively and spontaneously learn
and work on their projects with the guidance of their

mentors.

Those platform, support, education and training re-
sponsibilities are clearly key missions for the NIPS
at National level and the Division is a major pil-
lar in Japan for this endeavor. Beside providing
vital expertise to the Japan community those ef-
forts also represent an opportunity for the Division
staff to learn and interact with other persons with
a broad range of expertises, outweighting the bur-
den of taking care of such logistic issues. Nonethe-
less the Division pointed out some issues which
should be addressed to its future operational needs.
The Division is suffering from a shortage of exper-
tise in electrophysiological methods. To develop si-
multaneous fMRI-EEG measurements the Division
needs to hire clinical neurophysiologists well-trained
in electrophysiological approaches. The Division also
would like to maintain a collaborative link with of
the Cuban Neuroscience Center (visiting professor
position) to promote expertise in resting-state {MRI
and dual fMRI data analysis of interactions between
multiple subjects. Similarly, partnership with scien-
tists at Washington University (St. Louis, MO), as
Takuya Hayashi, RIKEN, Kobe,

Japan, a pioneer in the field in Japan, to develop

well as with Dr.

and implement multimodal parcellation methods of
the human cerebral cortex within the HCP frame-
work. The HCP protocols will provide a technical
foundation for MRI-based interspecies comparison.
A major issue with the shared use of the MRI scan-
ners is the need for teaching staff members who can
assist extramural investigators. Especially, because
MRI studies are conducted in humans, under the
approval of the institutional ethics committee, these

studies must be carried out as joint research with one



or more members of the teaching staff of the Divi-
sion. To reduce the burden and let scientists focus on
creative research the Division would like to invite re-
search assistants or graduate students to operate the
machine under the supervision of the teaching fac-
ulty, assigning the technical staff members the task
of ensuring high-quality image acquisition through
maintenance and management of the MRI scanners,
network devices, and databases of fMRI experimen-

tal procedures.

B- Review of the research activity FY2015-18
The mission of the laboratory has been to develop
a state-of-the-art platform of Integrative Cerebral
Function Measurement Systems (EEG, NIRS, TMS,
fMRI) to investigate developmental physiology and
social neuroscience and elucidate the normal and
pathological processes involved in the development
of social skills and other cognitive functions. This
platform has also helped understanding how dy-
namic changes in functional localization and func-
tional connectivity may reveal the plastic potential
of the brain, including neuronal growth and repair
triggered by sensory loss and acquisition of new func-
tions through learning in patients with cerebral in-
jury. The activities reported are organized along 4

main topics:

1- Neural basis of social interactions (Model for So-
cial Competence Development) (team led by Assis-
tant Prof. Takehiko Koike) Research was performed
to create working models for social competence de-
velopment, and these models were used to test the
hypothesis that social competence and prosocial be-
havior originate from self [X other equivalence and
develop as a result of intersubjectively shared learn-
ing. Studies on the neural bases of social cognition
represents a very large component, a signature, of
the laboratory port-folio. The installation of the
unique Hyperscan system (with twin 3T MRI scan-

ners) has been a brilliant idea. Research is original,

first-class level, and has far reaching consequences.

Specifically, neural substrates associated with the
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following were analyzed using fMRI: (1) sense of
agency and social contingency, (2) mutual gazing
and joint attention, (3) sarcasm, (4) humor process-
ing, (5) empathy, and (6) the role of intrinsic motiva-
tion in learning. In addition, experimental research
showed that (7) social interactions are intrinsically
rewarding. Moreover, studies identified the neural
substrates for (8) self-esteem (a key element of well-

being) and (9) subjective sense of happiness.

Among noticeable results (among many) a fMRI
study suggested that both social contingency and the
sense of agency are achieved by hierarchical process-
ing that begins with simple concordance coding in
the left extrastriate body area, leading to the com-
plex coding of social relevance in the left inferior
and middle frontal gyrus. A study on mutual gaz-
ing showed that shared attention is unconsciously
achieved by synchronized eye blinking, which repre-
sents interruption of visual attention, while learned
shared attention is represented by neural synchro-
The

left amygdala was found activated in association

nization in the right inferior frontal gyrus.

with a positive emotional valence in humor, a link-
ing node between cognitive and emotional compo-
nents. The neural network implied with verbally
communicated affective valence (self-relevance) sug-
gests that self-relevance is a major component of
the intrinsic reward system that triggers social inter-
actions. Another fMRI study revealed that medial
prefrontal cortex and precuneus/posterior cingulate
cortex were involved to integrate distinct visual so-
cial signals to speculate about others’ affective state
(theory of mind). The ventral striatum and midbrain
seems to play a leading role when one finds an action
some intrinsic value though it produces no explicit
positive consequences. Positive social interactions
per se also activate the reward system, especially the
ventral striatum (social reward). The precuneus, a
key node of the mentalizing system, was shown to
serve as a gateway for translating the subjective in-

terpretation of reputation into state self-esteem.

2- Installation and Operation of a 7T MRI Scanner



(with appointment of Dr Fukunaga as Associate pro-
fessor)

A 7T MRI scanner was brought into NIPS to inves-
tigate and compare the anatomical and functional
basis of the neural network regulating social interac-
tions between humans and other primates. The new
MRI equipment started operation in F'Y 2015 and is
the object of technical developments to allow the ac-
quisition of state-of-the-art humans and nonhuman
primates data. It is clear that the NIPS 7Tclinical
MRI system is playing a leading role in Japan. One
the main reasons is the presence of Dr Fukunaga,
a bright physicist reknown especially for his pioneer
work on brain susceptibility mapping to investigate
white matter, who has received extensive training on
high field MRI at the NIH. He would be most benefi-
cial, for NIPS, but also the other 7T MRI systems in
Japan to expand a methodological team under the

leadership of Dr. Fukunaga .

Indeed, unlike 3T or lower magnetic field MRI scan-
ners, 7T MRI requires special attention because it
is sensitive to background magnetic field and ra-
diofrequency transmission inhomogeneity. To ad-
dress these issues, ad-hoc MRI sequences were in-
troduced, allowing three-dimensional T1-weighted
imaging with a spatial resolution of 0.75 X 0.75 X
0.75 mm3 as the standard protocol. For fMRI scans,
the multiband technique was adopted and optimized
to provide adequate spatial resolutions (1 X 2 mm)
and to allow analysis of gray matter thickness of sev-
eral millimeters (with segmentation along the cor-
tical layers for segregating input and output activ-
ity). Currently, whole-brain scans can be obtained
at a spatial resolution of 1.2 X 1.2 X 1.2 mm3 and
a temporal resolution of approximately 2.0 s. Fur-
thermore, in order to decrease the amount of geo-
metric distortions and artifacts, and, thus, optimize
the high-resolution capability of the 7T MRI scan-
ner, the Human Connectome Project (HCP) mini-
mal preprocessing pipelines developed by the Wash-
ington University and the University of Minnesota
were implemented into the cluster systems. This is

a very important step as small localization errors
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may be wrongly judged as meaningful differences. At
present, the team has developed a standard surface-
based mapping pipeline which can be applied to 1.2-
mm isotropic fMRI, 1.05-mm isotropic diffusion MRI
measurements, 200-u« m in-plane resolution quan-
titative susceptibility mapping, and cortical myelin

mapping based on T1- and T2-weighted MRI.

Activities are in progress to achieve a submil-
limeter resolution fMRI measurement and moni-
toring neural activities in different cortical layers
(depths).
fMRI has been made possible through interna-

Notably, this work on high-resolution

tional collaborations with the University of Min-
nesota (Minneapolis, MN) and Washington Uni-
versity (St.
eral AMED grants (Brain/MINDS (Kakushin Nou),
SRPBS (Nou Puro), and Brain/MINDS Beyond

(Kokusai Nou)), partly to conduct interspecies com-

Louis, MO) and resulted in sev-

parison in brain anatomy and function using a spe-
Non-

human primates MRI is, indeed, a unique specificity

cially designed 24-channel array head coil.

of the Division, especially to investigate functional
recovery in a corticospinal tract injury model. A in-
house protocol (anesthesia, MRI sequences, analysis)
was developed to provide resting-state fMRI, diffu-
sion MRI, and structural MRI data.

The 7T MRI system is also used to improve the sen-
sitivity and spectral resolution of the magnetic reso-
nance spectroscopy (MRS). Beside the CSI technique
(which allows the measurement of N-acetyl aspar-
tate, gamma-aminobutyric acid (GABA), glutamic
acid, and other neurochemical markers) a novel MRS
measurement technique for monitoring glucose lev-
els in local brain tissue without the need for injec-
tion has been developed in cooperation with Siemens
K.K.

3- Application to Psychiatric Genetics (multicenter
study)

Investigation of psychiatric patients who lack so-
cial competence can provide important clues on the

neural basis for social competence. But large-scale



studies are required to analyze the association be-
tween genetic information and intermediate pheno-
types (including imaging features) of psychiatric ill-
ness. Dr. Fukunaga and other researchers are en-
gaged in the analysis of high resolution structural
MRI data collected from a multicenter study of 6000
individuals (normal subjects or patients with mental
disorders) through the Cognitive Genetics Collabo-
rative Research Organization (COCORO), a consor-
tium of mental health research institutions in Japan.
In addition to the brain scans provided by the Osaka
University, large-scale brain imaging data were avail-
able through the Enhancing Neuro Imaging Genet-
ics Through Meta-Analysis (ENIGMA) consortium,
a global collaboration program in psychiatry. Due
to the amount of data processing the analytical pro-
gram was installed in the high-performance compu-
tational system of the Research Center for Compu-
tational Science, National Institutes of Natural Sci-
ences, to speed up the process. Several brain areas
were found to have abnormal sizes (either larger or
smaller) in schizophrenic patients than in the normal
population, notably the pallidum and the right tha-
lamus which is involved in social function. Regarding
the analysis of diffusion MRI and resting-state fMRI
scans, the analytical platform was first established
at NIPS and then introduced to the Department of
Psychiatry, University of Tokyo, to share the work-
load. It should be noted that the laboratory played
a central role in the creation of a uniform image ac-
quisition protocol to allow such a multicenter MRI
study. Such standardized protocols are mandatory
to ensure that data produced at different centers are

of the same quality.

4- Combining fMRI and Deep Learning (with ap-
pointment of Dr Chikazoe as Associate professor)

Some neuron networks (orbitofrontal cortex, ac-
cumbens, and striate body) have been identified
through fMRI studies as involved in value process-
ing. Clearly, the brain converts external sensory
events into valence. However, it remained unknown
how sensory information is converted to value repre-

sentation. Using a Al and self-learning deep neu-
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ral network model of human value processing the
project aims at comparing value representations be-
tween known value-processing regions and identify
unknown neural correlates translating visual (or sen-
sory) information into value representation. An ar-
tificial intelligence (AI) model that simulates the de-
velopment of personal preferences, a major determi-
nant of social behavior, could be produced. However,
it is not known whether a deep neural network model
trained to process external events develops represen-
tational similarity to a biological neural network. If
so, we may expect that representational similarities
will also be observed between biological and simu-
lated higher cognitive functions. But, it must first
be established that the representational similarities
between deep neural network models and biological
neural networks exist, arising from the comparability
in their circuit formation processes. This is, indeed,

a strong hypothesis which must first be verified.

As it stands the following goals have been set for
a first project on the visual system (Grant-in-Aid
Program for Scientific Research on Innovative Areas
“Artificial Intelligence and Brain Science” ) which
only started in FY2017-2018. A prototypic Al sys-
tem that converts visual signals into value represen-
tation will be created. Then a AI model that pre-
dicts human responses to novel stimuli will be de-
veloped, and the brain regions that correspond to
layers at different levels will be identified on the ba-
sis of an individual’s preference. The artificial neural
network model will be adjusted to reflect individual
participants’ layer-specific mapping data and an Al
model that simulates the conversion of visual stimuli
to valence representation in a hypothetical average
person will be created. The AI model will have to
be fitted to fMRI and behavioral experiment data
acquired in individual subjects and later integrated
with brain mapping data to identify the neural corre-
lates involved in converting visual signals to valence
representation. So far preliminary experiments con-
ducted in FY 2017 suggest the involvement of early
visual cortex in valence processing using an artwork

valuation task. However, the team seems to expe-



rience difficulties due to the complexity of the val-
uation process. A similar project will be launched
with auditory stimuli to explore the basis of audi-

tory preference.

C- Future research projects and needs

Beside the continuation of the above projects the
laboratory will engage in two major projects of very
high interest, scientifically for the first one and socio-

economically for the second.

1- Interspecies Comparison (AMED Brain/MINDS
Beyond (Kokusai Nou) Program)

To identify the underlying neural mechanisms of
mental and psychiatric disorders structural and
fMRI studies will be performed at 7T in macaque
and marmoset monkeys, as a model of human disor-
ders, and compared to human data. Especially, to
investigate the neural basis for social cognitive func-
tions, ultrafine anatomical and functional 7T MRI
scans will be obtained for disease-related and other
regions of macaque monkeys. For this important
project these scans will be compared with human
scans acquired using the same sequence, and homol-
ogous neural regions and functional regionalization
will be compared between species. Healthy macaque
and marmoset monkeys will be also studies at 7T to
obtain ultrafine anatomical and functional images of
the basal ganglia and other deep brain structures.
These scans will be integrated with the results of
electrophysiological and neuroanatomical brain map-
ping and connectivity analysis. Similar procedures
will be used to investigate basal ganglia dysfunction.
Another project will study recovery of manual dex-
terity, visual motor, cognitive, and other functions
macaque models after neural injury by various means
using electrocorticography and depth electrodes, and
analyzed using machine learning analysis, as well
as high-sensitivity viral tracers for neuroanatomi-
cal analysis. In all those studies the 7T MRI sys-
tem will have a central role to build an interspecies
linkage database combining human and nonhuman
primates imaging data, especially around the basal

ganglia, a key structure involved in social behavior
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control, brain plasticity, and mental or neurological

disorders.

2- Applied Brain Sciences

Several studies will aim at using neuroimaging meth-
ods to applied neuroscience questions. For instance,
a research project will focus from the automatiza-
tion of language processing to the association be-
tween social interactions and language skill improve-
ments. NIPS is also a satellite institution to the Cen-
ter of Kansei Innovation Nurturing Mental Welfare
within a vision-driven program fostering industry X
academia collaboration aims to establish innovation
platforms that cannot be developed by industry or
academia alone. One goal is to create a “living envi-
ronment with a high quality of life, as a prosperous
and reputable country”, led by Hiroshima University
and Mazda Motor Corporation. The team is con-
ducting research to visualize, and construct a model
of, the human perception process of inherent affec-
tive and cognitive quality ( “The Sense of Sharing in

Social Interactions” ).

3- Participation in Government-Funded National
Projects

The Division is engaged in major funded research
projects which will insure its future leadership for
The AMED Brain/MINDS
(Clinical Research Group led by Tokyo University)

the years to come.

project will use advanced connectomics through 3D
reconstruction of the human cortical architecture
and neural circuits at resolutions of a few hun-
dred microns, and acquisition and integration of
ultrahigh-resolution scan images of brain activity
during higher-order cognitive tasks using the 7T
MRI system. Within the AMED Integrative Re-
search on Depression, Dementia, and Development
Disorders (Yuugou Nou) with the University of Os-
aka the team’s task will be to find a new biomarker
for functional recovery through resting-state fMRI
measurement and large-scale connectivity analysis to
support a project on the “Development of Combi-
nation Therapy Consisting of BMI Technology and

Biological Compounds to Promote Restoration of



the Injured Central Nervous System” . The AMED
SRPBS (Nou Puro) Decision Making project un-
der the leadership of Kyoto University ( “Integrative
Studies on Neural Circuit Basis of Flexible Decision
Making in Humans and Nonhuman Primates” ) will
aim at developing a method for evaluating the ef-
fects of face-to-face verbal interactions through si-
multaneous measurements and modeling of the neu-
ral representations of two mutually engaged individ-
uals. Concurrent fMRI and EEG measurements of
the brain activities of dyads are performed and a
new method is being developed to reconstruct the
scan data at an ultrahigh speed and process simul-
taneous fMRI measurements of two persons engaged
in a joint task. The AMED Brain/MINDS Beyond
(Kokusai Nou) will provide longitudinal analysis of

fMRI scans at different stages of pathology, inter-
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species comparison of the brain activity between hu-
mans and nonhuman primates, and clarification of

human brain function at the neural circuit level.

In summary, the NIPS Division of Cerebral
Integration is an outstanding research facil-
ity which conducts studies on the highest
international standards using advanced neu-
roimaging methods (acquisition and process-
ing), especially in the field of social neuro-
science, both in humans and non-human pri-
mates. It is a unique and leading institu-
tion which also provides platform services for
Japanese teams. The Division is set for a
bright future and continuous support is highly

recommended.
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DOWFFETIE, B2, i DI AT HRIZEET 5
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SV Ay NT— 2 FIVIZEIT BRI ORI O
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AR D R (RS 28 ) & &8, & 87 #Hiad
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5, BEEDMEED X v v FI2DOWTIZ, REM7 A
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RO R SE 2 I SR 7 & SR TR A R X0 AR
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VU TR B L TE 2, LMD MRI 5B
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BSEEEBI D XA F I v 7 Bzl s Z i &
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L O EBETIE, 2R % A MBS D IEHE R
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BB aMEEI Oz HINE LT, a1 XA —
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MEOMPRIZEFSTE I 2BRILTWD LRI,
IR RL S D RGPl & A2 g I e R TE S,

2015 fELARRIE, ERCOWISERFEEENIC A, (1) 3
Tesla MRI &% —BHWENA N—AF ¥ VY AT
L, (2) 7T Tesla MRIIZ& 2k bk MEREEHOMK
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LI BMETH . WwEOHFREMDMFIZ AT,
HFRD X 55 mA% Hig U TR 2 IR ZE B S8 &
(HFRESCAMDOEIRT) 2170 TVWD I LN A
25,
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D ENME SHEE I E TG D U 72 @ AR RS RERT MRI 12
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£33V ey TOfHRBRELMAGDETED,
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HifiEnsd, Zhoomzid, e PERFOY Y Y
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R IR DR E R L L TE > T L Z &2
INd,
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DFFRAGEM I X 2 NHER D B L5 TH B, HEL
HAD Al RHIZEA TN TS0, REEDENEX
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#HELTW3,
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BORLFRRAT IR & 2 3T SR 153 R BE O R & R AT A3 T I D
HETHREIZR -7 2 LT, BELEES T OIAHE
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VR BITEECRIAL R S UESERES TR, A
FREDOREE DRIHAEN T W2 H, Rk e 8 B
TToOEX v R EOREEEITIA, FREF T+
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BEIC X BN TETE AT 2 Z 2Tk, =G
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B Y SIEEIEESA L TE D, BRET 2RI WX
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RN ED XS IZHNRE AL B RE O HIHH % H 5
DFIZONWTI, TOEAT Y 70O =Roeihis 2 B
IR Z D Z EDPIROBEREE 25, BAL, B
R E W o =W BRIE 2 2R T2 F v A IVOFEE) A A
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HEE o TWB,

BERESY T- D3 A BRI M % FEHH S 5 72 0D 1T 1T FHAR R A,
MEERD I L 2ENHIES EERERTHDLI L
"o, EEAT To—Fiz &b R TEDER,
M EAEM D 7 O I3k U T D O BB H 2,
MRS &S DSFE B ) B U 72 B R M E TNz,
BOE Tk —W 72 2 VX 7 BRI EMEH, ZhE Tk
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WD FOEE & ZDEIF - FIEX H=X A

WHASHEETH o 7= AEMEE 2B 2 X N7 EEM
HAFR Z TS 2 FEFHE I N TNWS, Zh o Ofif
Mreld, B om Bz &b 2 JEE BN 22 B AR
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ZOMYAAMIE D TREFIEIERT —XAR—2
MREG LA VT =T 4 ZADRBEL R 5T
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FER 22 D 5E B ZGBAR T RIT D 7 — X A8, i o A
DEDIRED AL 53, HEES T OMEMEMD 1. &
il SR F DA 2 B 1T B Rl O 0 IAAIZE A H G
WEHEZTWD,

Wil - BBEIC BT 2R U BEOEMEREIR. 20
Rk M S E D 5 W IZBIN R BEZ it k> TH
FIH XN TWD, 2014 iz —~VEREZ S
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BRI L ~OL T IR 22 M A R ARG & 43 2R IRE R 0 iR B
% M7 X B 72 HOERERE & X 2 B ) T D LB 2 A
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52 ETHHRRIZRDDDH D,
BEZMBNY ZF IV EeRBTEZIPREREL, M
RAP RN DR —Tld R we 3 5% 2 %R
BT NIROT WS, Zhid, NN R AERE % Gl
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Baey 7o E &z OEME - HIEA A =X LIZBT
D5 EEDMERRELTICE LD 5,

MHHRE R FIIREMTIX, 1A Y F v 2L, R
R, G BEAEFOME L ERECET 2582 B L T
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B9 20 F RO I & S 2z Uz,

ARSI E T C X, ¥ F 7 AR O HI S o i
L. ZOBEERAER ED L1 LT "TANA PR
HREED Y F T ABEBER SR I TONEFS T
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APADEIERIEIN, HEEHRT LI MO NT
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W5 2FED Y F T AEE LR V7B LGI1 & ADAM?22
DEERD 5T HEEE 2 X RS RSz £ 0 i

522 U7z, LGI1 - ADAM22 &1k, 2 2D LGI1
DFE 220 ADAM22 5 TR S N~ T 0 4 &
EREPEL Tz, ZORERIE, INETRRINTE
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TR 2 R U, HIBIREHE 2 MR 3 202812 112 A
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iR L CRETE 2 EMRERI S 2R 722
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5%, ZoNHTREFICENEESTWS, 2D &
SR T, FyrAaLzldLdL IR 2
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M EIGE IS 0T - ANVH 2T - MITERERE EAE
% RBA S R AT A D B S O Bl - TR ik & R
U=z EALTWE, WO - Wz ta L,
AR 7 N R 2 B S 5 Z & T ARIEE M
MRS 2 i AR 5 L LT\ 5B,

2.2 MROFER

(1) ZHEarER T & 2 N5 AR A Ei i D it (4=
BE - NGRS RS REIT IR )

HEBH - N AR FETERSIE ST TR 2 Ml A B
2K BN IR ETRRE O fRIHZ HfEL T, 5 DD
MET—<2BTLTW5S,

A) KR TFEREME CRH =2 —1 vz &5 AMPK
(AMP-activated protein kinase) % 7t U 7z BRI
AR D ¥ R

PR FEEMFE CRH =2 —v v», AMPK JEi%
7t U CTlRAMEYI & & R OERIC B B H D +43 72323
HifE % BIET Z & &2 Ll U7z (Cell Reports 2018),
BUE, APV AL OBEZFRTWS,

B) ‘B MMtk % H\Wz AMPK (k%I ha v RY
7 B E AR T D FR iR

AMPK &, ¥ g, 2o \7BEREE2HEG T &
iz, TANVK—EEICHERI PV FY T OAEK
PV F R HHER L T ORBR 2 PS5, 7.
AMPK &, PibiREE e UCtdofifiEnsd £ b
TV I Y OHKBIREERICEEET 2, ZOZens
AMPK (&, i, BERFEIRRD 7z DRIFE X =7y b
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ELTHEHENT WS,
AffgeTlE., AMPK Offtitiy 7a=v b ThH 3
AMPK a 1 ¥ AMPK a 212 & % &/HEHIE T E
SEHOMTTEZ a2 HWIZ, BIEH OB 2=tk
C2C12 Mifgiz, a 2% 7=y FENIEE O
FiZ%14 % shRNA (short hairpin RNA) % FH X
. OEEFRSL R, MlBOXE I RIETREH
N7z, ZDFER, AMPK a 2%, PGC (peroxisome
proliferator-activated receptor gamma coactivator)-
lal, PGC-1 a4, lHAZVTFr¥F—tipL,
ISPV RYTER TRVX L BEGMEO
JERZREHET DB ETFREZMREL., I a2 FYT
&2, filloxzTzfildTsZ ez ALz, 51T,
AMPK a 2 »EMHE/LT 5 &, AMPK a 2 D—Eh
BITd6Z8It&oT, I VI VNI THRKICEER
IEHRMINT PGC-1 a 1 OXBlZmDDIZ &% HH
U7z (Metabolism, in press),
C) BURTERIZ & 2 B HiHHE D b

BRTHEAM = 2 —1 > % DREADD % TiEME
b55L, BEGEFBICBWTHORNME, XY
VBN FE UL JIET S ERIBELTWS, 7z,
Z DR R HARED B AEAPRHTH 5 Z & 2 W
2l 22T, FATEYA VA ML= —%2HWT,
R FER D & KA 2 2R EIE A2 S T 5
Az T o a]Eg & @ MEIZIE PR U 72 IR o i
B ORI KT TR EZFIR TN D,
D) {AEDREZIRRITHATE U 7 DR T RESE M 3R HikRE oD
i

M A I H k72 & DR TTHE L. 3T A
XU TREEZEME TR T 2 2 o NnT WS, BITE,
HEEFX DREADD 72 ¥ %2 FWT, £ OMREE
EFARTWS,
E) non-RI %12 & % 7' )V a2 — X% #H A SGLT
(sodium-dependent glucose transporter) & M il & %
DRHFE

Z )V 3 — AdiE AR SGLT fE1E % non-RI %2 AW
THET B HiEEZMAE L, ZOHEZHWT, &
MR B ERIZ B W T SGLT i\ 2 JIE T 5 2 L 12hK
Uz,

al,

(2) ) - BRFEI & 2 OEBRIEH VEMERF B O T (D



TEER S & F IVAIRZEER M)

MBS 7 F VIR Tk, 2 B oD I 116 BR i
REAR2%Z 2T 2822 ETIVIC, EE) - AR
£ B ERBEREMERE D 0 FHERE D S DB D FEE - BHEIC
DRNDH LB ERIREZEEL LS LTWE,

A) TRPC3/6 F ¥ xR VX BE 2T U 72 @B
{5 D Rl L B

HEEBEME2 52T A, E#Zdhney
AL AT, TR R O RHIGEREE & &M B2
PHFICWET 5, Fx 1L TRPC6 F v+ VBERERIE
MRH7=ndbHEEHAEME 5 X 20D & 5 K EEER
WEMREZRT I 2RI Lz, TRPC6 F v 2L
MAEEEHMCEEIZRELTED, FEEMED
A KFIT BT B i BN O R BRI Z # (PG~
DOYTRN) EHIMEITSZ 2oLz, — A,
DHIZBWTIE TRPC3 F ¥ 2V & VN ENPEET
H 0. MATHFHERRTPAF G, REHMIZ LD
ATP i filigs £z & - T NADPH M1bE#E (Nox2)
LEAEREH L. TRPC3-Nox2 {KIFHIZIEMEIESE D
ANz ERITZ 2 RH LA, TRPC3-Nox2
MEMEFICER Lz A2 ) ==V 7 REME L. 1270
FEHEOBEARIET 1 77 ) —Dhd 5 TRPC3-Nox2
BERER 2 RBMHET 21 TV (REX
IEEREE) 2H7ICAE Lz, 1 7Y T A MEHDAA
BH5IZE B~ AKEMETB L OHBERE T (FH)
ZHHBICHHIT LI EBHONERD, FIR Ty
TRV azZ v TORREENIRI N,

B) WEMEACA T ERENZUAZI b3y R T EE M
D EEHE AT

SPIAVRYTIEHEICAA - @MEEZBOELLRNS
ZORBEEEILLTVS, I bV N THAEE G
& > 73278 dynamin-related protein 1 (Drpl) i& C K
NI L Ry 2 AEEOE WY AT 1~ (Cys) 2o
TWd, BLIEZD Cys R Y A A8 (CysSS(n)H;
n=1-2) 25, APRIEENLIWEESEIZLS
A F U kiEh Drpl WM LDF &R b I 2H S
MZ U7z, MRS 175 ) —Oih o fEeR R
7 Drpl iEMEAL 2 MM § 2baW V=Y ¥y (G
EH) Z2RIEL, VIV YRLHEEEDOS T A
DEREA R Z B EI T2 I 2HO NI LE
(Science Signaling, 2018),

C) e BRI IZ R EZBRE L NNIBDT T4 ¥
VIS ilE & 2 Dt H
FyARY - Juyal)— UYL v IEIEE
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Na1YFATT =1 (ITC) HMEREMERIZ RN
ik <Hmontnwad, FxidITC OHF 7z it n+
L2 G Ry NI RIZ R (GPCR) &L
7o TOGPCR IEZ~Y270 77 —U%7) THiALY
WK LTED, ITCAEIZEL Y ZD GPCR A
G RUNIE /BT VAF VIRIFIIZ L 2Rk
35 2 THREMFAEZRT I enbroTET,

(3) _EJ O 5000 el 0% 5 i 2% 7% 619 2 43 1Bk oD figt
GRE R A& i 22581

MR E R ZE BT CId, bRz 0D (o5 M e A6 45 i 1% 7% Tl
W20 rHEOMHEZ R L. B5 9 2SS
DD T OHRE L BIBICB T 2% 21T > T\ 5,
xR 2BEra—F 1 v 77 IV —I2L VKRS N
MBS A 21 MYy 2y ay (T]) OWIETI.
B% 7 BERAZ BT 2 MRS DR & B & MiiR T
HELUTHFT2Z 2 HEBLTWS, BRI,
A X B T 28 E M MDCKIL % W THRET
500 =T 4 VDY TR TBETERT ) LREC X
DRTREIET T &K 7 MFakE L L.
NIEEOMAELED IO —FT 1 V2B AL TEE
e kR A2 O T 2R T 5, ZhET
WZoua—F4 v TR TOBRBEFEERTRESE
5Zrizkb, BEMNLTI 28729, EEANY 7H
R UMK FUzMifa 2 B3 5 Z LTk L,
Oz 70 —F 1 VY TRA TEHITEAT S Z
CTCTINFEEINEZ L 2MHALT WL, 2D TJ
42 MDCKII #iifid % &+ BEMEE L~V T & SIZGHA
B LA, 20—F 14 YT S T A b
Z v NE XiEND TJ OREERBITHE»ICHEELTY
72H, FRAMORERE LT, ZoMBIZIETI ANV
R &3 2 MR E ERE DRI N, &0 o
THEMERE AN 7T UTHEREELTWS Z &2 A
Uz 2O X512, TJ O THEEED 2 DO AR 5
RSN S D Z 2D SN U7z GRsciRird).
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(4) TRP F ¥ 2V &N LT iRERZA
oy T-RERE (R A= BRAR 9281

M BEAFZEH P Tl TS - BRI A - =
FRIBFZAED D RO Z HiE L T, HEERZME
TRP F ¥ 1)L piezo F ¥ R NVEDA F ¥V F ¥ 2 )LD
fEtr 2Dz, T2, YavYaunNTEETLEY
U CiEREZEANDOREEOEE M L, 7
U TRPA F ¥ XA VEIETF 2270 —=2 27 L THiE

- BRI D



HETW», B — UTHEET 2 Z L 25 h0C
THRLLHITH BRI EMER ALz, Fa—N
DHEMIZERT2EBED ) -7 )=V AT D
TRPAL1 F ¥ X Vil +% 2 0 — =2 7 U THEBERRMT
U, 27 2REICIGC T TRPAL F ¥ 2L OJEM:
(LIRERMEL R 5 Z 2 ZH ST LT,

t b D T — e R R R T
TRPV6 7 v * VEEF 2T LT, £2RIZL5
TRPV6 EEREME T2 G0 5 A A @ Ca2t HL b
IABEBHE LU TE Ca?t IUE 2> & IR 7 il IR 5
REIEESEZ R SR I T Z L ZHSNIT L7z, piezo F ¥
F NV EAN U Ca?t i ADY myotube D IEH 7 JE R IZ
RPN EE2RE LU, BV REGD TRPVL,
TRPA1 YL & CGRP H &/ U CTEHB R ESE
EEET DI ERDENCHRE LD, vV RITLD
EIEFANZ Dectinl IZEBEKETIF /%A M oD
ATP A ET 2 Z 2 KR L, RETIF /941
FATO/NEAND ATP LD AADREELAT Y 7
B RHLMT U T,

[2=H]=l7)!

oy Ju

(5) 7'V THEIMIZ & B KHp B B A M1 B g (ZE AR
VSRR R )

INBERE DIEHMEMERF D 7D 12, FoiE - JRBIRFIZ B 1T 5
INEERE AT B, Z DO FUTIZAPRR[EIE DO MEIERY -
PERER AR 2SR 12 b B, MR IR R AL 2 5] S
TEAHN=ZALE LT, &S 7RO E % KRG
U7z, ARSI TH 2 I 202 71k, IEH KM
BBETIRYF 7R ERRIcEMEALTWS, 2
027 7 OEfHI LY F T ABEO AN VNI
VUL ERBEENRERL, YT ABEMEESINT
WAHBZ WAL, — AT, YRRV YIS R
(LPS) &5k 302 7 2EMHLT %
&, vl T OEMIED Y F T AR EEH I
MWkliz, £/, 37202 70EMbsL Y75
V7 #HBZBIZED I u s ) 7EERWNIZRET S &,
KM B BN O J= e 11 % D [RIBHTE B SIS e L 7z, 2D 2
Eho, EENMTIR. S99 7Y TR EM
—VF T AEERRET B LI2E Y, A DRE
HETEE 2 MR L TWB Z e AVHI Lz, — T,
MK ET IV T AIEWT, RKEHRESGICZXD
S (A S BT AR R B D TR BN SIS B Z 2 ik T h
ETWME L TEA, R ZE N U TIEEGR O A&
A QLB L T B I KN R B AR MR O 7 A h o
P FOEBETEL TR 2R LEZ, 51T,
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AL GABA ZAARIIGIEE 2 5 U, FIETEE) % 5T
#EIED L, VS TAHEMGENTHEL, FFHBEGH ORI
TR RIET 5 Z BB L 7z, ZAud, RAEHH
ARG & SO GERRGH) D EBAL 2 = B A3 56
JETARETHS [IT7—AA-IRSYV] DAA=
ALEEZLND,

2.3 FROFAAM & EEHF OIS

LR &Sz, EAREE VMR O i 2R RS W
B CHAEPHEINTE Y., SBRENTNOME R
AL, HICKEIESZ LT, WE2BX AR
HERAO UL AZRIET D Z LB AlFEIC 0 5 L HIFFX
N3, —HT. OB EFENERENIZEET
72ITiE, REEDfiEds - Ml - 5 IR R Y TR
JeRHMEAET 27217 T KDIEHEIC, 20T
- M - iR O BN A LA ARGt E 52T A
FEa—A A=YV 7 %2ufeL 3 2HG% (AH) - Hidfi
(F%fi) DBEADRBETH D, MARIEE O HED) & &
DELKMNTEE) & BB L 7- 2 S BEE2 L% I 5
7iziE, DER - EE - mEHEE (L 2 BRI E = R
VYIS BBAFEDYA 2aFy TEHER L Vo R
BRREAR 720 T < L FRAR RN 75 S VE R o B E
MizEEMHL, BEAL T BELD S,

R AT B WTIE, R RERE & ORI
X B RAIBSEDIRIAD IS 2 L TH A S, HlzIE, L
TF 2T KB RRARER & A U 22 BRI O R R
i, 1 BUBERE 2 EWET DI LN DroTED, %
DEEHE DRI IHE R & % < 2L X & 2 W getED
Hb, LnL, ZOFMHEHIE, FLVEY, YA T
1V, MRERZR EhkA IR TS L TwWas T
Mo, EEERBENAEIIEED ROh o> TR,
it Fike UC, l#E T, 1 XA—Yvrkye
Wk BRI E N 2 HIEORRRBETH 5,

UMl - MRS - B RS 7 XA AT TR AR X B MLk o
PEH MR 2 B 9 5 72 o012 1k, I D B A TS B
EFIXNF—AHEEHIETHML TV BEN D
57255, S5, EMIO I 32 KU 7 IEIKAERH
AT % FRFEHEI T & 2 7 7 v 7 AfRITEE
RSN EA I EEE (oMED) 2L, AVHE T -
A L AL CIEIRARH & BB AL & DBIfRZ MFIIS 5 Z
LIk, K0 ERaR AL GO IR Dk
A (BB 2B 2 R0 EBNEEE2 R
BB L BT, AT R 75 B R A RN B B
HTEHLELNARN,



FE AL DOHREDLMEEEICBE G 5 LKk,
bbb bR 2 ) YE 0%, MK & e 2
T S 2 AR Bk & A PR & S 2 5 i R i
2T ond, 2010 ke, CHNEEE Z R 5 &
1Yy oy a vy OBRER VX EROBIETR
K= ADRBTLOMRRTH & | (5 Hefiy o6 23 FR A Hif b
LD XS I T EEMEAARIZES L TWnS
PIRZIZIIHINDDOH B, THH5DHAEIZ, wTn
EHZOHRE LRI NE T THS, 5%, E
J2EfE DRFVEZ X SICHES BT B 72002 1%, AR
MFIEIC & 2 K8 E O & FHRC, B s
MR EHCEZHENEHTH S, T0bb,
DBETHRIELT / LE LB R 2 MAED
BB lizk, B ERMIEE AW TRE ORI
CEEMEAIRR VN BRI EBRE TV EME
FUCTHEMENTEICIOMITL, S5ICBHY I a
L= a v afF32& 0 EREROEEGIZOWTH
RERERDZL LN TEDBbS, —F., ER#%
O FFAM (2 6 B 72 B A A B 2 8 L G L 7 e 1
WAL TE Y, BERMNIEMABRVPENS Kb S
BENPEERZHOCE -, AR, HiEL2E
UTC. BAEDOMEAMOLH LR AL, MR
MDA DT B BEDH 5,

TR, RHCYERISZ A DD T A =X LIE R
HDRAZ N, BEZHFZREEZME TRP F ¥ 20
DIRFTIZ & > TRELHEAZD, HRTEURZ M2 IF

-
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EAEHSPITZR 5 TWIR, 4, plezo F ¥ 1 ILX
TMEM150c F ¥ 2 VEDBZ T 70— =V 72 Th
., BT piezo F ¥ R IVIEBEMBFIIZ A % i e U7z
2 I AEMBERIZEDL D Z BNk L CIHONIZENT
B, 5% KEERBTI OIS NTWS, &
EREZME TRP F ¥ 2 VIZEBOF v T VOFEF LR
IVTOREEDRHS DR DD, RIZIZ, WhHIZ
UCTIRENRSI AV F ¥ 2 VONE S 75T IS
NIZHR-oTEST, FUWERTFEE VRN
=B, 2017 R ) — OV BEEDR S I - KIRE
TR X, WS PRI KR ERLE R %2 S T
LL, I THEMEMITCEIELVWE IhRE
JRIZHEE 5724 AV F ¥ FIVEABOEED IR~ L B
LMZINTWVDS, LU, IREIZKSTF v 1 ILH
HZE D XA F 3 v 7 G240 & KR E T B e
Z 5 Z LT TIREE L\, @R R O MRS S %
e IRF ] 43 il B © I RE T 2 EBHFE D 7 L — 2 2L —
DURETH D, GIRGETIEZR WA, 70 B
O REED M EIFZE UL, BRECE 214V F ¥
FIVEAL % @l TS RS 2 e A TE S H
bRV EHIE NG, HEE WS PHEI NI
HARBEBEIZ B D B M T D W T, WIEL R ge R B AR 2k
Wi & OLEMZESE N, EEEIEATIE T
DN B BNy I Ty RERFOMEEHNIHHE
WREGTONTEUTHREL 5 20 TIERVWAEHE X
5N B,



3 IMHHIERIBIRLIERAS D AZEA

3.1 HREAEOHEME

e SR DR RE X, ST BRI 2 & 0 FEER
SNDEMEREEE AL UTHRLT 5, T O/IREE
BTHTON D EMMILD X 1 = X L %2 FRIRES 51213,
Za—BUERE Y T AR RN B BB
BB, HE, EEROWMFEBKEIZED, FITx Ty A%
WHRIZ, DFFRBLBZa—a v &A1 TDOERNS
B, RIS © 2 F T ARG G D YRR E AT D3 D
5NTWVW5S,

T AV ADT VU WFSEATEAEE D B L E BT o i T il
BN o —ay M= o —a v DR R, R
I3 F RN R — v %o TLUI T U7z, £72. K
EOMMEY 721 THECEATE#REI NN T VR
Vv 3T AOEEE NG 2 Sl CaZt
A A=V T RITV, MY TR TRHS LIS
o= a—0 v OB GR D REER IS Twn
b, INHDT—RR—=A%, WFEE B TRHAL
RTWETIERAB X T\ 5, R E 5 o b RE LR
WRHRETHE=a—0r XA T - RS - > F T A%
HOMEN T — R, HEWIE=a—o VEEEEICET
5T — ZADBHRRIEEOMTHAE I NS EHRITIEH I
KEL, TNSRFAULZBEIBD SN TS, i
ZIE. 2018 FOALRMRER A AR T, T L AT
PABALTVWEY Y AKMKBIZET T — 2 N—2
NHERMEE XD RHI N, @OV —Th o8
PR RARR I N T W, SRBIIWEA ., RIIEHE
DRI T — XA R =2 LFEPOEMRATEZ 2
FRE N, B T H 72 22 M SRR R AR T
52 ENIfFE NG,

3.2 MROER

AR ATIC B W TR, BRI HRAL BB RS O
fRIZHEL T, YT AX T v b ORkL RIXEE % &
ST, R ] B G AT ST R T AR O M S A A
R, BRSSO 3 H ARSI HD A
ATWE,

A RIE MR SEER M T Ud, Fo B E I,
B X OMENEIESE 72 & DR RBFEIE D T 51T B 5 #iRE[a] #&

BERED RIS DM %2 X T — < ITiF%E 27> TV
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5, AR, K2 X THBEMEZH W2 in vivo 1
A=YV IEMERMMEL T, BEHEIZEERD KMEE
MR L DBig L 7)) 7 HIFIZ X 2w Rk RE & >
F 7 A FAE O HEIZ DWW T O 24T\, 7Y 7RIl
DTG - ARTEENHIENZ B B Hi 72 e 2 R
UZzo E 7z, BIHIPERIRE )P IT & 2wt i ae v] 28 i il
BT M EHEEL ., 1A VI A=V —
DFFE. FH NN R E OB B X O A
AFMDRERE L W o 72, Fi7z R ERBEAM OB IZH X

DAL,

K Ao 08 [ B G A 22 B P UL B B D B BE M A 2L
fRS D702, ZDRATEIEE &, o B mEE - KMNE
R - NI E EED Y AT AEER & DGR E TR T
&7z, BRI, HERRIRE D BH Y 7 4 A TOFE -
fEABERE. M4 GABA Millat 7 2 1 7 & ffEiRia
MPEZEENY Ty b —2 L DRELGBRERART
&z, —H. RELMIEY 7 XA THED Y F T A
WG DR RV S BB & > TR L T & 72,
DZODL )b, MifaYy T XA T YT xRy bT—2
fiEht & > T ARG % 2 — L L AT DR Q72T
FFRATHE LMY 7 X 4 7 Ol OFER LT
M2 KHIFIZ D 5T, XY - EFBHBERGHEEET
fEfid a2 2HELTWD, REEIZ, ZhFETIC
TONTVWAEBHIZL SV F TAMERE %, Rk
AN F CIZHRIE T 27202, 5 — 7 H B E AL E
YA U2 E (ATUMtome)-EAMIERH (SEM) ¥ &
TLEBAL, mibftEz{To7, 7z, WIEHEERSE
IRP IR VR 2 A U 72 9 7 IR E G RE TV &2 78
#FU7,

HEB RO M TIE, KINEEICBE T 2 EE
TR & 7 O RRERAAT BT D 14 A % pig Rl B L
NVTCHESHZ L 2HEL, BTy PRI TAD
HEE 2 XNRIT in vivo & in vitro A% W 7252
ZiToTWd, ZHICEE#L T, REEIT, KNHEE
FEUE S e D [ A 75 B D SRR Y, — IR O
HEEEB TR I 2®mE Uz, 72, HEM
HEE N L -V T U2Ty PO—IREEE 5 B O
RIGE 2GR L. K22 b T X ORI E W
T IR R 7o e vE B & R U 72

3D WTNDOMGEE . EROEAM &M AGDE,
MG - BERERUMIIRAS &, MRS E. ITENICES £ T
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WeJE %k 2 7 AT AN X T W B, in vivo FEFTIZHE W
Tid, REEBIW E AT ORKEN 2B - SlRERD
KRNz Tz, T s OFEERKER %2 € T IVHETIZ
FAETAZLIZED, ERA2FEINAFELEZ S5ND,
FER RENRHRE SR ZEE T Tk, 15 5 Nz RS R
ZICIZ U2 B TV OIEE M T, Rk FaE
DEfREZFELIETNS, £/, T — THB)EIHE
fetl U2 E (ATUMtome)-EA I (SEM) &
AT LDEA, ERNO pH BIHED 2 R % FHA
L0 DHDRARRA A2 =L H L WEX A
7 DI SEEAEEAR 72 & 72 2 BT A X B FE A
H 65Nz,

3.3 [FROAMM & LT OIS

IR SR ET B D K & AR D — DT, BRI
I TEDEBEIAERES NG mAEIFosNE, ZhE
TIZATHONT E R A O /] MO fhr ik, 2 <D
LA, B2 OEkD» S8 AF Yy T ay MR E
PR REEOREAbESL LT, AATRETY
DHE AP CTE 2, —H. 2 TR %
DEUERS A=YV THMiOFKEIZL D, [H—{#
Iz 5 F UM O T HEX Kt & RRIIIC b L — 2
B EWAREL IR o T EZ, 58I, Z O ERKE -
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FAEIZ R SN 2 RS REF MR, 78 - SRoBIC
#LZ B MREEOEEOMIZFHT 522 2T, ¥
REMEAS - FIfRICPE S = 2 — 1 v - iR [E K O B 281k
REBENIZE O X BRI A 2 L FRING, £z,
FERT — X 2RI 572121k, AN THIBE. B3,
LG 2 W T IVERDMERE S D & HEH X
. EERIFZEE L BRI E L OEENEC L EZ S
ns,
BOEDEMBIESE QTR o EYY. BRAE
B UA VAN =Y —FIZ L BIEREMRT. A AR
- DT AA—Y YT - FEGEEY. TERTE
D> & LD Bl % ML G o1 72 % 1 1A 72 f AT D3 a6 B 7z
B 5, RIEWEMNZ B2 OMRICED X S IZH
DANDDIHFDORIRICEFICEHETH 5, EHP
WA Clk, #REME - 27D 7O BB EE O
A=y THEf, BRAEE AR, BT
L BN FCB VT, BOEBRHEMEGELTED,
IS OEBREMAE LN L, SLEFHAMZEERE L LT
DIFE 2R TWDB, &b, REEEAIN,
— 7 A B IR ) E 2 E (ATUMtome)- &
UEEH (SEM) & A7 LT & B iIE=— X8
DPEI N, KFOEGRIFEHEZ K B3 20
YENTEBLEEZOND,
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4  HILERRTTEIERE D ARER

4.1 HBEFFICHE T B HILFHERDES

HFREERF SRR Tl AR Y AT DRRSRERFT, FRMIATED
FEERERET 2 M LSRRG HRAF 2R M 0 3 BT A
HilT. WERED > A7 LR % B 5 3 HFZ2ICHLD Al
ATWVWS, TNZENOIFMTIIMBEOME T8> T
WBR, WTHIZBWTE Y7 F LA B4R L
TWBRICKEREED D 5, B IE. T
[ 0D 24 350 B D WF e HEE 12 B\ THUL I 2 % E & 4 -
TW3,

M TIHLATND & S ITHZEE> FEIC B W T
WD\, O - GREI - 178 - HB) &\ o 7z @R
BEREP T NICBIMR T 228, BE R Bl vwo 7z
M. 510 2h s ORkEEZ #H 5 NI RE S h
7356 OIRERERERI I OV TOMEE 5 /-
DIZHIEZ TR > TWbE, QFDZHIT, b Mk
T, EE % EELRT 5 ETREDRWENZET
NEWICH BV IVEEZ VW EBRZ2 FOIIfT>TWw 5,
QWF[H - =S REEN BN - BRAEMENTIE, &<
IREHYIPSOI= Y MRSk WS FEEEAL L
TWb, @FNITINA, MREMEZ, B AL 2
MRTERENIRME, 7 A VAR X —IZ X BEETEA, &
AT B EAL D% fiAR ek, TMRI 7 Ehk % 72 51k %
AGHE TIHEREZ RAIIZHIZEL T\ 5,

HAR Y AT LR Tk, BEEEB ORI A H =
ALEHESPIZT B0, EFBREYIZE T 5 KN
BREHG & Dy & U 7 8 ) B S I e oD ittt sl & 8 &
KINEEERREOREEI, 51220 &5 REEC
ST BEBEA N AL E T DWTIFE R T A>T W
%, BARNIZIZ, ¥R - Ty MEDT -, v —F
Ly b ZAHRUYIe I RUFLRETIVEEAWT,
ORI % s & U 72 A o i F 1 - A3
FHIRER, QMR T o I RIS & MRS
B &Gk 5 2 LT & B KINEL R KL D BSBEMEAT. QK
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RAD, ZORIFERFIBAINTIEE LUNEIREZ 5
EHUARTDHENARY NT—O VAT LTH D,
MR TI, Z0XS gLy b =2
VAT LEMRRT S FEEO DL LT, 45K - &
R FHREA A=YV 7O EHELTWS, H
R L IR 2 D RIS AR TR TN ko oD B S8R A Al 1
EDRIETH 5, FDI=DIZEBEEDRMNIE S Dz
Fok & EWER DA TH B BTGS2 TR LG
BZY—LVAAR=V VT VAT LOBEEITS,
BEk Ry NT =2 VAT LADOHRTHFD S EIRE
MEEBENDOBEMZHEETE2A AV VI VAT LE
LT, BREMBEZ WA A=V IFERD 5,
BRI T, RIRAAH 22 T BAEE, ETARNES S
74—, @EEEEEEE, Wiy 7 RmE
AHRE T BEMESE, SR - EUEMHBEBEIENAV S
%, ARIRALHH 2 1 BMEE X, RARITIEWIRETO
R VXD B ARG RN & 43 T D RS R T % ]
it 9% (Murata et al. BBA 2017), LT, #&
ERETFHME2HANEZ LT, MlARLED2HRA P
MR TOA NG 37O =WocMpEs g s s
(Murata et al. Sci. Rep. 2017), £ 512, I 5% E
RINBSBRE I R S E 5 ke LT, MfRE 7wy 7
EHETHMBELAV 505 (Nakao et al. Mol Brain
2017). ZHOoDFEEABRIICIEATSZ 21240,
AR D T 4RGN - HED THRES AT VT
ENRHBEL 725,

IrF - AEREEIEE 2 S EARE IR B RE 2 > — A L AT
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il 2" ) 7 MilEyEEr (Akiyoshi et al, eNeuro 2018,
Takeda et al, Glia 2018), & & OHX AMGHIREE D v #
ft. (Kim et al. J Clin Invest 2016) Z## L TH b,
MBI EIZEIC B BN EE 2 /LT 5L 21T,
FFD SR E TOLRRLIEE - BBAL~ DR %
#DHTWB (Kato et al, eNeuro 2016, Ishikawa et al,
Pain 2018), FONZEEEL XL DA A —Y D
EFEIZDOWTIE, ARBIEMFRERER 2 B A & v
R— s A=V YA T AHEHA E DILFERFEIC
FOHEDTND, T SITHIE, 2 HFHOEFMA A -
VMBS AT LAOBEIZRIILTE Y, HaTIEE
DRE %ML SEROZEETA A -V V7 $ 52
& PABEIZ 2 > T\ B (Hedrick et al, Nature 2016),
ZHUIMA T, FREAR VAT E T 0 — TRNIEE
B & v 7B DRFE ( Murakoshi et al, Neuron 2017,
Murakoshi et al, Scientific reports 2017, Chen et al,
eLife 2018) L HEIMIZEDTE D, 5B I L0 5%R
JEA A= v T OEEPRIAENS,

X7 LARVIZEWTIE, b ORI Z B
POKBMIZHAEST 22 2 HHEL T, BEEWN MRI,
JETRAMNRI L, INRER 7 & D IEZ B INBERE 1 A —
VU TERBMEL T, MEEEDT NS, TOEER
HROOEDLELT, 2OV HB, Zhi3ME L
M EE 8Nz L, S - HESEED2I2
=r—vavehErEEREe UM TH b, £
DEBELRBEREOOV L DTH 5 HPBHNE O I 2 #E %
oS D7, ERIMRDGEZ W TIHL RO
HRRIE BN 2 BB L T H b (Kobahashi et al. Dev
Sci 2016), #FriEEz & D>2D0H 5, 2 fEEK IMRI [
FHllE S SIS TS0, 3 T HE2A) 5K
XN 5 FFEHA MRI & A7 L % LB SE b
WEALT, 742> & 2 b (Koike et al. eNeuro,
under revision) **HEFERIZ R B AREEE 2B S H
IZ U7z (Koike et al. Neuroimage 2016), BifE, 5
(M AL F R DRSO M HEIT L TH D,
AN DH2ATE) ORI & 7 O R EBMRIICE T
52 enIfFEIND, — . MRS E BB 2 A ST HE
#7075 N (HERN) 280WT, e b A=YV
PDOFYNED Y — LV AL A=YV T DifEE LT,
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LTWa, Zid, MRI 7 — &I &Rt m AL e



A5 &I2ED, b MV ILOKRMEERSEL: SO T 7 AL—%E=5610 5 5,
CHBEETORRMEZHES TS0 T, EHERIZ

147



7 B TFREEYRMORFRE

71 FoteiR

RUAR Ty M ERAWEZAEGRE - BRI E
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BIRTFREST X - Ty MEBELZE S —EOE i % 12
B9 2720, IWFMXITESIEBE. ~17uv=a
L—R—, EETFEAEE L N -2 27 EE
FTREFYEHEL2EELTWVWD, FIZT7 v hOFKE
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fFILTW3,

< U AT ES MifakABINL I, T LI
AINZ L5122 >THh S 30 FLL EARET 545,
Zw T ES Mlatksgh®R & <M - MiRFTE 2 L5
2o - DIXEGE 10 EDZ & TH 5, BIETWUEH
YEl R ik, 7 AR AR 34 D5 v b
ES Mifagk# B L., v b - T )b T—AR=2
(https://rgd.mew.edu/) (ZEEk L 7z, AR5
AEERINS DTy M ES MR HEESD /2
BT T, Jv 2Tk (KO) BEU/ v oAy
(KI) v bARERLTEZ, 72, WHERIEHOT
J LEHAR (TALEN, CRISPR/Cas9 72 &) %3 A
L. sl D%RMIZ KO B2 FRTE 2V AT A
b EiFrs,

B, EEFWEEYEREZ Xy 7951 HY
DHATVWDDI, BIETHETHYEZRAL - [HE
FERMZE] ThD, BHEEERIZE T R —lfdeh e
PERNIZAR U T WA BRZE A, fds /KB T v FHT*‘&
Mz Z etk e 2 E A3 5 IR ukleE” &
f@@ﬁﬁ%%#b&?inylybu%@bfwéo
2017 FiZi%, Pdx1EET KO 2 X FlERE L -
727 v N OERHANTY YA IPS Ml kO R % 7F D
U, %’#Eiﬁbt%%%%ﬁf%?wVWZ’
BT 2 Z & CIBEHED EHEEEZ K LEF - (*
?V“ﬁk%%%ékaﬂSE&i\%MEﬁ¥
KO IZX D BlERET Y hEEOVHIL, £ZTIY YA
iPS MfAHCRO Bl ZED g Z IcE il L7z (A
Fr— - dIzar—vayvGECRERTE). B
Prdml14 @5 FBIZHEBE T2 KI Lz T v b X,
Prdml4 #E{zZ+ KO 12 & b iM% 2RI RE LU
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v NOEREEL, AL O KSR % 7 & B )
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KET 2008 FI2HHT, YA HFILEHNTE
HIANDBETEATNHNYF Y D VIHE T ILAER
(Yanget al., Nature 2008) &1V CLARE, HHENZHWT
H HEEE T VAER (Liu et al., Nature 2016) 11
27X, NI VAY =y 7 (TG) BEMEHW-H5
WDRELWNUZIZD DDOH B, —H., HEIZEWTIL,
k0S4 717 VDB NIE VY- Y MRS
& UT TG Y OFERDGEA ST, 2009 4F D FEEREY)
FROL SR T & BB R FAKR D Z OV — TH, I el
17T germ line transmission 9% VAV z=v
X —ELy FOERIZEDI L 7z (Sasaki et al. Nature
2%%ol®ﬁﬁﬁm%KEiOTBD2m4$ﬁ2®
EE X DB N THEGREMN I X 2 IHRE A+ v
7—9@@%%%7mvlabjﬁiéM%&£k
BIN—=F Y IRETIVBER T N, 5SRO D
72115 (Okano et al., Neuron, 2016),

—F. PREMRERICEETEAZITOICE YA VA
NI R—FHVBHENLOBEETH S, MRS
MRS HEE 7 10 25 L DEMEIZH 72 D EFERFFEHTT
i, 2009 EE LD BYERYE VX —D—MIZERIEE
HAOBETEAERE (P2A) 2356 B, EEH (7
ATHFN, ¥—FkLv ) Hfi?’\@ifﬁ?ﬁliﬁﬁﬁo
T&E T, ZTORER. REGERW - v P 0 IR R E
ﬁ%?éﬁm%%%b\ﬁﬁﬁﬂbfvﬁ7ﬁwﬁ@
BN BB U 72 (Kinoshita et al. Nature 2012),
oo AL MFRYUMMEERRTEZ R U 72 #R5%ER
k% (Inoue et al., PLoS ONE 2012) $4757z, %
nYAZE, Fran K7V Uk EREEY (Inoue
et al., Nat Commun, 2015). & %\ & DREADD 7%
ED{bFEEY (Nagai et al., Nat Commun, 2016)
R U 7R TENEAL - RIEMEE D B REICREHIZ
FRHINDDH B, 7z, K DEFEIZ PIA i TH
FMATES L21T, AAV R X—DFF-FIH HHEA
TWd, —hH. BERETMEL DD, T4 IVARY
R —ZHWERHANDBIEFEAD, SEOFEIH]
ffCcE 5,
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1 2 FHRE R R R
1.1 REHEESR F IR ERFT

MR FEBESR T2 M TlE, 1 AV F v 2L, 2R
k. G EHEFORE & HaIB I 25tz BRI L T
W3, BAREZIE (1) Family C (289 % Orphan X
B AZ B4R Prrt3 DV 7 R ORI & 5 FBEHE O iR
IRV 7. (2) G R Vo8 T B SRISZ RAK OB
B2 & BEREFEIBRE, T L TY U Y v DSk
DfENT. (3) Two-pore Nat F ¥ %)L TPC3 DHEEAL
WAFMEDFEIRERE, B L2 DOEEN I —DF
L.0fgtr, (4) G & VR EFEAILKY F ¥ 2T
% ING 7 O AE SRS & = OREEEBE OfEMT. (5) hERG
F v )V DRRD THRAR 73 BiiE PE (b D 0 7 HEME DO B
B R OWAERF ORI X 2. (6) ATP &4k
F ¥ 2 P2Xo O/RTHEEN & ATP IZHAFT 2 Bl
MEEZAL D, FERRHLT I 7 8% V72 BB
FLERIC K B RN, (T) S NVFE—RFNRER VXD
B Sigmal ZARIZ K 2R v 7 HOBREEMN & £
D5 THEREDRNT, (8) A TRPAL F ¥ £ VDY) v
R & & O E AL TG LB RE D figh. (9) Two pore
Kt F ¥ 3L TWIK1 QR EARA A V@ R0 o5 75
DRI HIEIT K BT, (10) FiflA V¥ F v 2
HROBBEANAKNE KT F v 20w 2 /6 H O fighr
., FBEHRT Ta—F Itk DD TV S,

2018 EITHEE L 72 TRl X ONEZ LT IZ# g
%,
Kume S, Shimomura T, Tateyama M, Kubo Y (2018)
Two mutations at different positions in the CNBH
domain of the hERG channel accelerate deactivation
and impair the interaction with the EAG domain. J
Physiol 596(19): 4629-4650.

BAAEEME KT F ¥ %)V T3 % human ether-a-go-
go related gene (hERG) F ¥ 2)Vid, EITLEMIZH
W BIEBEMOEMBIICEETH D, TOENRIE IKr
B LTHoNTWS, 7z, Mo TEWEETEL
ZRU. ZOHIENZIE N RKifilAN KA1 > TH D
EAG FX1 Y (MA) &, UL CRImDEIRX 2
L K (ON) #6440 (CNBH) KA1 > (B A) i
£ NAS VM BEEAPBETH D, EETREP
BHIZEBZDF ¥ 2VOBEEARIZ, EI2 QT EE
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FEMEREDHIK & LT O NTE D, HARIGEIFER
FRATHE D D < & 5 W BOEMEABIRIC TSR § 2 iTReME A
H%,

EERIZED AspT27 £ Arg752 D
HEMERAOXE

1 hERG F ¥ 3L 0V BiE AL o i 12 % 5
$5CNBH KA Y (BXUCUYH— KAL)
¥ EAG KA1 v ORITIEA

B2 FARFIZBWT, REZFEMERED D2 5 T
WARWCNBH RAAS V2D EHBIZMET S C Y v
A= R AL DI, R 73258 W S 5
L, EAG KA1 > & CNBH KA1 v EOMHEMEM
W5 T2 2 ARD O, T7VAYVAHTIIL
SUREHINE & HEK293T Ml % 8 U 72 8 K A4 B i fig
Mrd & O FRET #2175 7z, T OFER, Phe860({l
BERNEED Y HY KD X 512 CN FEERT v M
171, X B) &, Asp727 B & O Arg7h2(ARmi%E T, C
YU A—RAA e CNBH R AA VETHEMBE
HERRT 2 ZeWRBINAEZRT, KC) ~NDEL
. WITNEBEE R INE I, EAG FAS V&
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FRET f#tr Of5H, EAG RAA Y2 CNBH KA1 Y A Y (BLXPCUYI—RKASY)IE, EAG KA Y
MOMEMEMIZ, BAICKEL 2R E b E2 RS 205 HIEBEMEIC XD, hERG F ¥ 2L OEWETEM
o iz, {EDFATICHFLET B Z DS IR0 7,
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AARBERF SR E T C x> F 7 A5 O Hl RS O
L., ZOBREBRENEDESIZLT “TAM»A ®
RHVEFO Y F TAGREZF ERITOLEHS 2
THZeRHEBLTWS, BARMIIE, BIERFE
L7z (1) TADABEEY 5> R LGIL & ZDZEMAE
ADAM22 & (2) 7V 3 b VLI E SR IR 2 %
BEE LT, AMPA MV R I VIS EKE N LY
F T AEEDHIEEME O E HiEL TW5,
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INFTICRE, MRS IMENE LGIL A, EE
FHE ADAM22 fEA L, Y F TABBO LG EA
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ez HlimdesZ 2R LTCEZ, £/, LGI1 »
ADAM22 OHREREE X, BEEMEMTEETA» AR, i
BREERP T WNAZ EFR L T 5 H B IBRINZ
EHERIGTIEERELTE 2, 4205, LGIL X
t I Ol oD B P 0 B R B R A A E & o
TWwseFEzonbd, LU, LGI1 - ADAM22 &HH
BEEERD S FREERE I, LG EAE DK E O K
VRN TRERBIRDOEETH o 7=,

Ll BILFRE RS BHARE LoV —-T L
DRI &L Y, LGIL - ADAM22 EH'EHE & &
DOMNAEFEEZHS DIZ L2, HEHEL S, LGIT -
ADAM22 & EEEGROFE SR U, KB G
g% SPring-8 D @i X #it % FIH U 72 X #ifsS i
FRITIZ & D Z ONAARREE 2 E U7z, BLREEWZ &
(2. LGI1 - ADAM22 #&K1E. 2 DD LGIL 3 1-& 2
DD ADAM22 73 7T S iz~ T 1 4 BikkEE 2
RUTz (K, F7z, BALZIIGEAT O EMFHEHE L & D
IR & 0 KR E TEEHMEE (Cryo-EM) IZ & 5 H#
KL CE RO RMRBF SN, ZTDOATO 45
HREEIX, T ETRBINTEZ TLGIL - ADAM22
BOBEAERSE Y F T AME LGS 21 ATHet %50 <
BT BERTH 72, EBE. LGIL - ADAM22 ~7
04 BAEOERZIZFN 19 0m TH Y, ¥F T AMBROMH
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Bt (%9 20 nm) [IFIEF—T 5,

Atk LGI1 - ADAM22 #EAKOKE A H I AL E T
2 MAERKELBER L, ELFERIZED LGIL &
ADAM22 OfE& %S 7 I VK ERE L2, T
DOFER, LGIL & ADAM22 OfE& 1%, (£72 LGIL &
ADAM23 & DFEGITHEWTE,) BUKMEMHEEAER A3
DR EZ R U TWAZ BB -T2, T2,
RGN Z 212, LGIL AL DR E 2 B2AFEEHES 7
IR YL E PTADPARKRTHEINTVWH AR
7 3 /W (1123K & R474Q) A —H L Tz, KHE
HE % H W72 M EEHGELNTIC X 0. LGI1 R474Q
BRIIA~NTO 4 BRERERE L, £/, 2O LGI1
RAT3Q ZREFTHER~Y Y AE, LGIL /v 27w
MO ALFRBOBIMETAPAZFEBI LA, £
LT, A bZERIZ L D, LGI1 RAT4AQ BHE < D AN T
(&, LGI1 Mt OMBEMEMADPIE L. >~ F T AR OREE
UL TERLRDZEDVHLMTR 572 (Yamagata,
Miyazaki 5 Nat Commun #(ZF2), LGI1 HD 2 &
BWEARIZ LD TANARIEDREBEMEIL, ZhE
T® LGII-ADAM22 f§& A2 & 135270 28 L Wk iE
HiETh - 7=,

TR ok, HfREGSEMEEE WY S T AEHED
HM R RAEMRT R S, Y FTANIICIE, T ETH
LENTWRNRSTF /) A—=ML FA XD RNAL Y (F
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ZOZREPMBEBEINT WS Y F T ABEOmMIZE
EU. M I3 EMICHTHEES 2 2 EBHS TR o
TEE (MNSVAYF TR - F ) ATLH). Z DM
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LGI1 - ADAM22 i b S VAV FTA - F /) T LD
WK FO—>L UTHIEEL., ZOMENY F 7 AR
HEORFEEELL, TADPAIKREA LD WHEME
WEZ bz,
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ZAEHET B, Piezol & FEHLL W FE NG EH 2l
G EHaAROMEERR I XRh o7z, £/, Piezol %
FEL X &7 HEK293 i T o g cim b 2
BRSNS E LT A AT 7 FUNLEY v
Lo T LAz, 5612, ATP11A & CDC50A @
Y > g flippase L& B 7 A AT 7 F VL) VD
A~ D translocation {2 piezol iHMEALB B TR Z &
AVHIBA U 7z, Piezol iEMEALIZ & > THA L 7z Ca?t 2°
RhoA /ROCK % %Ak L T actomyosin OEH % it
L CHMEZ S - 2 aEOMIBRREZHIE L TW5 B
D LUz, HFMEETDO 7 A 27 7 F VMY
> @ flip-flop #* piezol FHEMEALD T A1 v F & UTH

BLTHEERZIY ba— L LTWbeEILND
(Nat Commun, 2018),

SiHsTRPA

il
SR

AmHsTRPA

EEES-Z
BEE—

F v IV OFEEACHEES -
FIBMEN RIS

4 7Y E&IYNFDOTRPA (1 SiHSTRPA, AmHSTRPA) @K
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Ca?*

(BHERA)

(B RAD

Ca?*

B 5 M bRz B 5 TRPVG (2 & % REE
S BREMIA D Cat ik

TRPV6 £ %L v bk i — v al R BB RE U e AE
A U — I ) RO B B U IE O P TN A A
D, —DITHEN S DRIRADIRE % i+ U 7z Ca?t
Bk RERnETFonTwd, ZLIFERK,r HCER
Wb, ERMIIT Ca?t @ IRMEF v 3L & U CHRE
35 TRPV6 ZE2 6 iEH (HRZELHAIEO R
RB) bR 2HKALE, TOERIZ TRPV6 ®
Bix e AL U TRWE XN, TRPV6 O R
B % 52 W0 E8H 0. & s TRPVE IZHR
INFEREZEALZMBETORNYyF 7T TRIZ L
% TRPV6 BRI Cld, FELWVWERDOWA BB
iz, ko T, Hik W — @ VER] B R AR RE TUHESE I3,

C. albicans-derived soluble 8 glucan (CSBG) @
C. albicans-derived particulate 3 glucan (CPBG) @D

ATP

R SPRIBAD Ca’t fifiik 2 #E T 2 TRPV6 D
ORI 2HROERLSEEEERTH L LHEI N
(Am J Hum Gent, 2018),

Ny Y XERIEC BT AR 2 ERT 50T A
= WY A

B O~ TH 2 Candida albicans 1Z, Frx D
PEICERTIHEEEFETH O, @EIZAMKICEZ K
EZ L F RV, PUEH/BIEE/ AT a A R0
BeEAZT K o THREER EMlE RO EFE IR T D &
Candida albicans 1R E M D @\ VIREBIZZE b U T H45H
ZIF U, FFERE - A HE - 25 - TR ORI
ULOZWHA L DDA ZN - FEL 2V ESBEITHA
Mbsd, UL»rUL., Candida albicans 12 & % HFI &S
THEU B ARPRIEEID A = X LIGH S DIZENT WA
Moz, BETWES Y A% ERE L T8 EHZNTF
HEEHAWT, Candida albicans %R S % ZHEEHD —
FTdH B B-glucan 12 & 0 FE O EEHEAHE X 1
T ATP iR OB, 2L TR E Nk
ATP PR OFE TR % HII T 5 Z & THRAX PP A
EREIETVWAE I ERW/E U, Candida 474
Il & o THE I NS AWRIGE) 2 1 720 O HFi 72750k
R O REMEZ R U 72 (iScience, 2018),

L Ay
. C. albicans
|

Clodronate

6 Candida albicans 2 &% EEMKD S D ATP iitih S TRPV1, TRPA1 OWEMALZ /v U 72 AP H

DAHFEED A I = X



iy be—38x2090ARI12&5k b TRPAL O
Pk

Z7v) LA (FK506) &7 b E¥—3& U T/E L H
ONTWBN, —¥DOEE TRENDBEAIZ & > THE
K EVEVEBRELSZ RS nT WS, RET S
F YA D EZVTEEMRTHIET S b TRPVL,
TRPV2, TRPV3, TRPV4, TRPMS, TRPA1 % &%
MR I F 8 & ¥ T Ca-imaging 7% T FK506 O H %
fifdr L7 Z A, TRPMS, TRPAL %2iEMEbd 52 &
Mahol, NvFIS50THEEAWTHERTTS &,

/N 75 TRPMS B & K &7 TRPA1 BBl
1T, FK506 @ £/ FEEMN X TRPAL &t EZX 6h
7o H—F ¥ X)VEEHHKTH FK5H06 12 & 5 TRPAL
DIREMRAZN ZRIEMAL DB S N7z, ¥ 7 2 TRPAL
£ FK506 Ttk niz, 22T, HER< R L
TRPA1 RIE~ 7 AT FK506 12 & % 8 &1 7H) % fif
Mrl7z2 2%, FK506 i2 & %6 AMHETE) X TRPAL
REY I ATIRBRIN G ho/z, £oT, 271
LA (FK506) 12 & 296 AREH 1X TRPAL 0 E AL
IZ &k 2 e E 7z (J Physiol Sci, 2018),
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2.3 DMEERY VT ILVIRERF

S5O MEAEEE M, O - R - EEh R e
DHAMAIZ X > TER 6N T WD, LM TIE. M
N D el X A6 & HilH 3 2 43 1 B % i fE Ay T 7
ZAUNIBRMHEEROBA» LML, Tk
FLWl I RO 5 AR O E HIg L 7=
WEEZT>TWD, SAEKE, EEEEILFEMRIC X
H. TRPC F ¥ 2R VR ZBIZ & 20 R KA R0
MZERR O -2 R U7z, £72. L EE
DBz Z5I bary R 7ERSZIZEHL.
JRABRFIC I NIV N 7 —MIRE A B AR AR E 5
BREZ ST Uz, IFICKEEOME %277,

1. TRPC5-eNOS 412 & 208 K Hil Sk o figt i

DRI 81 5 Ca?t MAFMEIRE R T NFAT (nu-
clear factor of activated T cells) DIFEMEALIT ALK %
BIFZehonTns, /LT RLFUY, TV
VAFUIVVIL TV REY V1 RERLRYATYR
T NFAT 2L ., DIBRPFEHR I NS Z
EDWESINT WS — T, NFAT 2 &b 5l < G
577 /Y5 =Y Vg (ATP) 130 EK %4 <
FHRLUBR, TOFEE LT, 7Y UfEENE P2Y2 &%
BED TR T TRPCS F ¥ 2V OiEMALZE /v U7z —R
b= (NO) OEABMAEE 5 Z & & /it bf:o
TRPC5 I3 NO A% (eNOS) & Bngdtak
é:tTMMTﬂﬁKiéNME%ﬁ@&m%kﬁ
B FNVEAICKHIETEZEDRHLNE R T,

TRPC3/TRPC6 @
DAG DAG  PIP, -
PLC @
/\Iat Ca*
1o,
PKG \

Noamp

calcmeunn

NFAT 4— NFAT-®

Qe

~ cardiomyocyte
DD hypertrophy
l

B 7 TRPC5-eNOS Z & BB K D & Ol H R

HA
X
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2. F¥VNEY VLNGREZ M/ $ 5 TRPC3-Nox2
HEKREE T 2 AREO M E

REy ey y (DOX) ldkk % 7 ik IE i A %) 72
PiEEECH 5~ EELOENE (DHEM) i
%?6 WE4E, DOX #FFM 0 A% h TRPC3-Nox2
BEEBIZ E 0 i En s 2 2 2 8% L7z (JCI in-
sight, 2017), TRPC3 & Nox2 l¥~v27nu 77 —Yil%
SHBLLTWD Z A5, Raw264.7 Mifakko K ¥V )L
FEVEMINESE & Fr Az, 1270 FEEE O BEAGRIE D
75 TRPC3-Nox2 BRI 2 #ifil 4 2 b & D&
RE(To72L A A TVTAN (BT XA, it
PR JEXMGR) 2H 7 ICAE L, 1 7Y T A MK
REV VY VEEIZE BT ZADKERS L O
EROM N PEHALA b AREE AR L7z, B
FofERIZ, TRPC3-Nox2 EAERMPILAFIH 512 &
2 AR ZE R DR & 72 b . I 2 & JH] S
% Z e DR B BRI D 2 AR & 7 B ]
etz R LT3,

vy vk

N AH

(RFVILES > SRTSFURE)
- Z)NTERIE
ROSES: (REHFRAZE) ﬂ{"ﬂg*ﬁ
Na* Ca Na* Ca2*
o on)
TRPCB Nox2 TR|P|C|3 Nox2
'aSA 1Y
Na* Ca2* Na* Ca?*
High-throughput screening
~100 S~ N
€ . ©) Ibudilast - LHEE
S e - BiBHER
5 S Y - SR
§ . Ly e
g
3 50
0 500 1000 1500
Compounds
8 ATVUIAN (KEXILIEE) 12L& 5 TRPC3-

Nox2 &K E & A A FIFEE DB

3. MHEORELFYEIBREICEISZIMa VR T
T L DR R 7 B0 55 7R

ARKBIZKBIROIEN & UTIEFIZE<MonT
WHRBREBETYETH D, —H, HFEREKLIPOIT
ZEHEPKRGTIZHMEBEOBREREFMENEENT
W5, MR E & FIE LR WIE D A FIL KR % BE
SRV RAIZRBIRREZT oA YTVAD
EIFRPBINTAE T Uz, A FIVKIRIEE < 7 A0
Tk, IFIVRIUTHELLASALTEY., ZThik



Drpl-filamin #HEAEFEATHE IV =V 2
B3z eciifildihiz, AFNKERIK Drpl ® C i
MNZFAET 2 Cys624 DRV A A TEIL A AT 2 &
WHLD Z & T filamin & DHAFEHZHERIELZ &
bHohERy, REBRETFE I -2 LTDR N
TERY AT IHOH AL E BRI NI,

NaHS
FRTFUR MeHg-S—> (MeHg),s —> oo
Drp1 -cop BAT 71 Drp1 -GppP W
Cys2-SSH BAAE Cys2-SH 94554
FEED FEHD -
CysSSH, GSSH GTP
Ri&HR WARRL P
t
NaHS
Drp1 -GTP
/ Cys624-SH
AR

Drp1-Filamin-actinfi& &

DFMRISETSSta P 7 iR S

¥
ERFIHT HLHEAEORE (DFLYRIT)

B9 AR 7ERVAAVEICEEI Iy RIT
B DD A b L ARG G
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4. HEE ATP BRI X2 00FEHDOA =X L
MZEME VIV IR=ZT R T LA VTR S5 BAEIR
THH. TOTH - IHEEIEOBEI KD S TWD,
Z v bEAELLBMIL I SIRE O ATP #iz 175 &
DT ZERT 5. T ORI TRPC3-Nox2 E&1KD
EMALD G2 2 e 2 Rz, @IRE ATP M52
IZ& D P2Y, ZEAK%E N LT TRPC3-Nox2 &AM
WM b X, IEVEER R4 I IKTE L TS~ — A —
R NJE MAFbx OFBEPEMNTAZ 2Rz,
TN —ARERPRENMZ ML 2B Z 5 ATP

£
\ " [han oo, il
ATP Z&{K TRPC3 Nox2
UUU ryrynd
J EHEE o
Ca2+

|

D ET R ZE

10 #ifgsk ATP 1& TRPC3-Nox2 #E &R I
& iR 2 ROS @A & v LFiflilo 2z 51 &
ey



2.4 4%E - RO WRFELIBIT AR

MPFFEE M Tk, EREEEERICEDZEAR - R
BAEIRS R IR R Y TR T o T WD, REHIT
UTOEEIZDWTIFR R HELE L 7=,

1. RAKAEYEFEHH -2 —a v ORREEFDOY S
F VAR ZERERE D g b

AFEBIZ DR UL W IR DO BFEIC & > TR
1) — B ORI LT OIS 2T o TWE D,
BYIZE TN RERZERIITEIT 2 EI3IE e
AED P2 TR,

B2k, INET, X2V F AU Ko THEMA
35 AMP ¥} —+¥ (AMP-activated protein kinase)
PHRKAKTHRICBWTERZRET S, LIFUR
EOEEMGHWERIZEE TSI L 2HSMILTE
SmEl, BURFE AMP ¥ — ¥z L 2 B AR %
KON TZEHNT, HKRFHREHEKE =2 —1 i
R AMP ¥+ —¥ %, VA VAZHWTHEIE
7o T OREHE, HIK NEEZYAERIZ/AET 5 CRH
—a—na YR, AMP FF—¥iz ko THEMA U, K
Yo EmHD 5 2 /B U7z, 72, AMP ¥
F —+¥» CPTlc (carnitine palmitoyltransferase 1c)
EHLUTHIREAO ALY Y LABEEZEINEE,. CRH
Za—nrEEHEET S I e 2W oMU,

NUARTy bE 1l HfELEEEIES L, kK
EMOEENEEL I LhHOoNTNWE, BLldk %
DEBMEREZFTANRT, TORR, RAKY % BT
B eTEYeNzld T P MRRENMETTSA I %
RttU7-, &EEZ2EEL THRETHEHET 225
i s RREOR T IERRTH o7z, TDZ Eh
5. HBOEY ZENER 58121, kKM D%
WEY ZER - EIL T, MBI X o TR L 2 ARGH
EEPDICEFMT DI D o7, THIT, A
B D RIAKACY) DIELFVEFUEE . SR T ER R
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R D AMP ¥ 7 —EHfHIE CRH = 2 — 1 ¥ 23628
ThdIZr, £-TDEMHIZ CPTIc 5T B Z L
#1 U7, (Okamoto S et al. Cell Rep, 2018).

CRH-1-—0OY
x// tE
E

RETEREEX )
AMP +7

\ —OOEE L 4 BUMEFENES—

T17

CRH D7 4
HER

BOKIEM B D RIS
M’ b AAKREDET

BERAE

BAKILE

11 CRH = = — 1 1T & 2 BKAL Y o Ve A B e

2. mEEYoELEH#EATIE GABA Y7 Fuh
BRd 5

BEfERRIE. 2EAMBE LTHoNn TS, i
By e MTBWTH TV —HEPRH 0T B
LgaZenHmontTwd, KifgLics e, Sk
i~ 7 212BWT, GABA OEFRKOIEIZHIT S
GABA-type B ZBKROFEBENIEMNT 52 & 2 [
U7z, F72. HEHE~ 7 A2 GABA 2# 5.3 % L faffig
PR DBRE R O 2 G DREA LV IET S Z L2 R
U7z, 61, BEEHHE#IZE W T GABA-type
BEZAREKOHEHEBETIEL L, B~y AIBIT5
et IRIARLER D FH R ORER B RV BE U 7,

M EDERERD S, B & - T EEIHEET
D GABA ¥ 7 Fuistsh U, et oMK T
BO2EGOR#REIEHGTEIENHoN LR,
(Ikegami R et al. Cell Rep, 2018)



3 ERWENFMREE

3.1 KEN#H#E OB SRAT Z2 50T

AZEEITE, R E OB RS & BT 5 72 DI,
Z DA e Ao B AEE - KNI - N e
EeEDZ VAT LR OBBREFHRTE /2, BRI
ZIE, AR DB Y 7 R 1 TORE - fEERERE.
Zkk7 GABA MifdY 7 & 1 7 & AR AN E 2 Bl
MY T2y bU—2 L ORGBREFTARNTE 2, —4.
FE U 7zMifay 7 %4 THMESD > F 7 ARG O Ry 2k
LETHEMSEEFH > THILTEZ, ZOZD2DL R
WV, MYy 7 &4 7 - % Txy VU=V F T
ARG 2 Y — AL AT DR bIn, MNREBET
FE U 7z MY 7 % 1 7 il 5 O KK G i 1 % |1 i B
IZh7zo T, ¥ - B EMEGHEBEE TS 5 Z
LxHEBLTWS,

(1) KREBLY > T ARG % HiG U - £ SR E A
BEANDOH—KRYF ) Fa—T7—TOHEA

AR TINETITITONTWIZEBHIZ LDV
F T AKGEFRE %, JRATE RN £ TR T 572
(2, 7 — 7 EB I Y] Y E (AT UMtome)-
AEMEE (SEM) VAT LZEBAL, T OBLZIE
IR WEPE 2> & R 2 BT 2 DIZIZEN TW 23,
¥ TADWMKEE 2 BT 5 DIZ - DODOMERDH B
Zenirotz, TNETYRENHAT—7E UTH
WoNTWEA—Rya— L7 N7 —7Tlk
HBEELAAT, EEE VYR ICERT LI
L BMRGERTPRE -, 22T, EEMEHIZLS
AR BRI L 7, SEMEEBUKELE LS, #
WU 2EZTIIRELZ DB TEDETF—T2EHO
RO FRNSER LA, =RV F /) Fa—7
(CNT) 23— M U7 PET T—=7MRZOHMIZES Z

LEEADITZ (K), &5 —D20MEX, EROME T
Oy 27 COESBROETIE., TOEERMEHEBET

BraoaryrIArERoN Lok, ZHITHEL
RESEROEEZBERLZE A, DT OB L
WEBMEBIHIC LDV F TAREEZRET D Z LD 0
Mot FVR—T T REZE LA (X, 50
pm) %, 0sO4(2%) & potassium ferrocyanide(1.5%)
DEWTHIE - P U 724212, 0sO4 (2%) 7213 D
WTHLI L. lead aspartate $f49 % (twice osmium
plus lead aspartate protocol, TOLA), Z D% L WHE

165

BEAATE T L 72 /80 S MEk U 72 @8 i i i
., A—RvF/Fa—73a—1F PET 7— 7IT#E,
EHBEE TS L 24, IS > T AITHAT
A E LT < WIS FREL S o 77 2 o Bl i e o fig A
L+AAEEIC o7, I5IT, RAYDIYYIR-TF
YO E DIAMEI L > T, ZOFHOT—7 -
FHARLER LAY 61 F v 2V EBBBHOBEIZHLEH
ThHDIePHho7z, (Kubota et al (2018) Nature
Commun 9:437)

X 12 ATUM-SEM DL

(2) B A e A B S B % B L 7 S5 3
HAAE T

KR, BTG U 7 5) 72 478 % IR
DIZEBERME2TEHLEZONDE, TDZHITIL,
B OB O FAMHG A ERL T, ZhafmAL T
TEINT B BB D B, SGIT IR A D
P AR 2 % BN & RN AS b 5, LS OD
IR Y LT, F—/$3 > (DA) AR Mi%S R %
AT IE R, BTTR B o B - MR~ 0D B
WA N %, ZNENESFIC BRI S LT,
A RAERE N, ZNAROFFEEIU R &
BLWSEXDIBINT WS, TR
CIEIR U = B ORIARE, 21T & B W, RO
HCHMES B EAME WS, B3O &



OETHRM P HE 2R T 20ERHSH, ZhET
DE T TIE, DA HIBEA 2 D & 2 1E % [FIR 12
T A EBIHTE TV oz, — . MEK
ANELENE A 2305 2 MERHIIIIZ B RIS (IT) Mg
CHEREE (PT) Ml WS —HEHAH O, R TIXIT
Mifas o PT Mifa~o— ke e, PTHidE S5 LoD
BB ERE S PRI TH 5, B2 bk 2012 4RI,
PT MilgH BRI ERE T8 2 KB L T, Thp
B - BEMRTZEL T DAMIEAST, £2T
MRS R e BT D REEREVIFRIND L WD
ET IV EFER L 7z (corticostriatal-temporal difference
(CS-TD) €T V), ZTOETINTIE, DA ML HO
MREC IR DIERR - FEERS M A B3~ 5 PRI & -
T, {TEIFE - A AT AT L CTITA D & D175
TW5,

BOlIT 70 0 B 2 R S 13 BRI A% & i & R R
B TR RO RS S D — 75, [ BE M A (3 A

A:action

DFERFITIEE L, MOTENDELEHEZRET 2 Z
LERM UL, ThEHd 572012 CS-TD €7V
ZWET L. AT @ opponency and temporal difference
(OTD) ®EF NV EME>7-, ZOEFNTI, IT MilEd
O EEE - MEEMEADREGD, ZhZh, #ERU &
5 LT BTEOERN - AR E, PT Mlgh & [
AN DRSS DBEIEN L 2 7EflifE 2 R, Zho
PIRERRES % @ LU T DA MifliTiZ 2 60, IREZEND -
iR EabE T, WM PHEREN RIS, 20
DA Mg DIEMAKRRMITARZD O | R ERRSARBEH D
BB A R ENZ L EZE SR I L, IROITHE)E
Rizfibnsd, ZOEFNTIEIT Ml S R
fa~o 72 e, PT Milad o HHEEMd~D > F 7
ANZHIe B 2 A TOHEMZMEL TWBD, T D
IZDOWTIER DRV BETH 5,

(Nonomura et al. (2018) Neuron 99:1-13; Morita and
Kawaguchi (2019) Front Neural Circuits 12:111)

A(t)

R—/¢3y
- RIERZE (FFREIZEERE) o(tivg) = R(ti+1)—-V(A(L)))

13 Opponency and Temporal Difference (OTD) € 7 )L DHEHAL 43
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3.2 HFKIEREMRZENFARM

MERFI TR, FEE B L OREREY, B X OEME
IR 752 & DR BEFIE D 12 3 % et ] BB BE O £ i
IR DRI Z £ T — < ICZE 2T > T\ 5, AFE
FEXEICLAUND 4 THH 2 bz iisE 2 HEE U 72,

ey
H R

1. ZHRFEMBEERA W invivo 1 X—Y v JEICE
PRE-BEICEHLIAMREOBELCOHREE Y
) 7HAREIC & AR EIEEEE & o T ABROHIE
Ak 2 JeF RSB 2 AL T, AEIE 1) R
R A 2 & 2 e A Kb B B 1 B oD T o IR 2 At
U T, B & FR ORIV~ O RSSO T %
HEU, RUEEDOT A a3 A OiEMAL & e
M OIEMEAZE SR I LT\, FRAF I H M
R O VS B & M 9 5 & Y S T AW

BT A NeY A b &AL ZREREO EFEL
~NDRAA, 72, 3) MNGERiTHE I vl
T A EENTIEREE Y T A BT 5 v
INFEFTHRELUEREZD IWIC, 32870 T7H<Y
AR E BT I B NT Y F T AR, v T
AMEFEOREDMEHE L. RHTEIEE O RIS E) & fd 1 X
BTWsZezR/liLA, —/T. LPS OEMENZS
ZkoTIZu sy 7EER LIS L. VF T AR
filtrh D & F T ZAREMR A IR S N h 5 7z, LPS #
BEFB3YV7FVTHERIIE-TIZOS Y T ERE
45 L EROFMHIEE S M X 7z (Akiyoshi et al.
eNeuro 2018), LPS #5803 2712 ) THREIZ
Lo TEFHFPHEEOMTEABIRIN, 3707 TH
filiz & B > F 7 AR TEARHENE F A3 T [ % T 8l & o)

AR IO, BE FRIOEREBREFRTEILNT U CHEBIFEGER STESE T WA A REMEA R I NS,
E,IT—AA=IRIVDAN=Z AL E L THEHEAR
1% (Ishikawa et al. eNeuro 2018), 2) JHEBO
FRROH AN
RELZ
L
7
st
TR
FHE
SFIR
FERIAY _ .
P SHER/A2 =i
M ERIBIZLD L IABEMKIZELED MERIBIZED
i R EE OIS IR ERERE T OESE PRI A BB OD I
2zl ;:,- g I
FAkOY Ak el
SEENTTHE
//
vod &
3 E3
. — > — :
S ke 2
BEQBHRIA KA 1B

(FrR280)

14 2770 7 M & Aok [ B oD P 1k
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2. MHIMEMIREER I & 2 iR B AS AT 2B RO IR

7 A KB BRI R B KT-CL 4%
AR (KCO2) 2 MRIFRB X5 &, sEARMABhRZ
DANA VEDBBEIL, £/, Pl v R I)VHES)ZEY
WX DEER X 0 BINC Y F T AFENRI B2 &
MU 7z, 2Rz, EEgEh 2 RIIC#RTE S
Lebiz, WAMID@WEEIYE 2RI LN TE
52U 72, KCC2 XM Cl-iBRE i &
D GABA BREZERiT 21X 0 T, Y F T A%
EEPFEHTEI TR, MR L TWa Z e
AHIIHL 72 (Behidrh), BEE£IZIE KCC2 DFB MK
W7z, LIEUIEX GABA IO BIEE %259, L
U. 2D GABA [Big w232 [1] 3 0D P (2 £ 40 2 7T e
PEDRBINT VB D, RIZEBEMNBIEZINT VAR
W, GABA &% % Ml s & OVRER: S04 12 I8 AT RE 72
CAMK2 tTA:: KCC2-tetO ¥ 7 A (KCC2 XV R) %
FHWT, BHES) R iR O EEZR D GABA i
D ZHET 5 &, RO FKHAND AN IZHE X
N9, RiAfIC Oz 0 EERES OEBEAIRIEL 72, *
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D 5 R 3 7556 B £ JE Bl RN B 12 3 2 B I &
MWy F TAEDNT V ADH - ADNERNTHS Z L
ARHEA U 7=,

3. AF VA A=V —DRER

JST-CREST (ft&k : EHMA SREEMRIE KT &K
) 2B TEBHAMATRI AR THELZIVFF v
INDAF Y —DEEHAN DD AR & KK
IS DL OMEFE A 4TV, N pH BIED 2 IR E
bV T NEA LTBRTEDHEMOMEEZT- 72,
BRIz & 0. KINEBEHEE W5 PH 21k
TEHEERENBONTWVWS,

4. FHHRNARIEEE DR & B BIEOHIA A AT D
B

JST-CREST (fR : FI%AL 7 K% HiR) (2
MU, A8 T T LT & 2 N EERIEE O 5 % B s
U7z, BIfE. LCOS % I\ T2 Ul o Ry 22 i il B
MOMEELZT>TWV5,

%

=z



3.3 HREFHRUIEMFTEF

BURAGWILERAFZZE T Tl RIMEEIC B 5 EAE
TE AL PR & 72 0 foR R A7 PR A £ D A0 A % 1ehifog e i L
NVTHFESTZZE2HIEBL, FIZTIY P PITAD
HEE 2 MR 1Z in vivo ¥ in vitro A% H W\ 7258
FoTW5, ZNIZHEHELT, DFITEBVFTA
FERERG D 2\ FE R DO MRS B 2 FE D\ 7o e [ B -
BREDFKZEIZODVWTHMML T WS, S4E, mbit
BDH - RN EE LA TNIZERT,

1) K bk B L M M o [l 391 FAD 358 1) oD AR B A7 ) 6 2o
AKMEBEIZBWTIE, HxopEMiaronyF 7
AANIFT N =D, AN EZIFMEAFREKL TES
AT 220 £ < OME» S OFREAL 72 AJ1H3 0%
WCHhb, TITAMETIE, — RO HHE D F
EE 2 RO, £ ORIEREZ TS HIWT, JRFEL
727w N —IRARHOEBOMIE»r 5L F ¥ v 2Ly
VarvFu—T7EHWTazy MR ET, FERIC
FUfk U 7z M~ T2 B W THERIBIZ X 2 281 70
FME 2R 72, BHE 2/3 BlzB\WwT, FRE#ZD
Z v TR FBIU 20 imEdes <. % 3 HEIC
B e BELL RS SREZ £ DRI AR T AN W
ARG 2R & D12 o 72, Z O BIKES) O %%
CIEEBOBURBRVBEN 2 HRD 2012, EHBE
B S OREMBEIZL D RHURANZER I NZT Y
N0, B AR E R i AR O ARG % S U T AR A3 Iy &
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Koike T (2018) What makes eye contact special?
Neural substrates of on-line mutual eye-gaze: a hy-
perscanning fMRI study. eNeuro (under revision).
Leong V, Byrne E, Clackson K, Georgieva S, Lam

S, Wass S (2017) Speaker gaze increases information

coupling between infant and adult brains. Proc Natl
Acad Sci 114:13290-13295. Ogzaki T (2012) Time
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p < 0.05 (FWE corrected)
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Candida nociception. iScience 6: 306-318, 2018. doi: 10.1016/j.is¢i.2018.08.007.

MIEDFEMIL. p. 159 (ZFLH

HLEAFFEE - MRS MR RS, MAREMEER. LT MEEUR. IERUEER

Okada Y, Sumioka T, Ichikawa K, Sano H, Nambu A, Kobayashi K, Uchida K, Suzuki Y, Tominaga M, Reinach PS,
Hirai S, Jester JV, Miyajima M, Shirai K, Iwanishi H, Kao WW, Liu C-Y, Saika S (2019) Trigeminal nerve TRPV4
stimulates epithelial repair in cornea in association with NGF expression and of cell proliferation acceleration in limbus
in mice. Lab Invest 99(2):210-230. doi: 10.1038/s41374-018-0118-4.

FIRRILR S M W SR B, W &8, AT e ads, IMRERMERIR & ORI, =X ICRE 5
TRPV4 Hi~ 7 2 O MIKREAIIZ O 2 Z & 2 o2 Uz,

KRS - AR KBRS )R BB (B2 T L RS

Akashi HD, Chen PJ, Akiyama T, Terai Y, Wakakuwa M, Takayama Y, Tominaga M, Arikawa K (2018) Physiological
responses of ionotropic histamine receptors, PxHCLA and PxHCLB, to neurotransmitter candidates in a butterfly,
Papilio zuthus. J Exp Biol (in press). doi: 10.1242/jeb.183129.

TINF avBRIZHBT 2 2 D0 24 I VEMAL Cl” F ¥y X VEETE 70—V 0 U CHREMIT 217 5 7=,

SRR - JUMNERIRY: WHEFREGEEA (B2 AT L FRF5)

Kita T, Uchida K, Kato K, Suzuki Y, Tominaga M, Yamazaki J (2019) FK506 (tacrolimus) causes pain sensation
through the activation of transient receptor potential ankyrin 1 (TRPA1) channels. J Physiol Sci 69(2):305-316. doi:
10.1007/s12576-018-0647-z.

WIS DM, p. 159 (Z3d#k

CDMGEE S 7 F VRSB

SRS  FREBIR (ERFERZLG LEMERD., EFHEREUR OuNRZRZBEREWELD) ., HTFREUEER Oul
RFRZBREZWE), REEBEE (BMAZEZR), MbEEEE CLRZEEZR), BREZEAESE (RERFEES
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ERCR), ERRIGIRIRE (157 B3 5 £ S AR A5 )

Nishimura A, Shimauchi T, Tanaka T, Shimoda K, Toyama T, Kitajima N, Ishikawa T, Shindo N, Numaga-Tomita T,
Yasuda S, Sato Y, Kuwahara K, Kumagai Y, Akaike T, Ide T, Ojida A, Mori Y, Nishida M (2018) Hypoxia-induced
interaction of filamin with Drpl causes mitochondrial hyperfission-associated myocardial senescence. Science Signal
11: eaat5185.

DHHVETY VI OERNTH D OHRMEIZI hary FY 7T HERE GARAR) »EE5TsZE, Zojrye LT, I ha
VR T EEE G & VX8 Drpl EAIRAEAE X 28 E actin - filamin & OIFRBIRIFIRI A X Vo8 7 BEERIZE Y-
T5ZeEYVATHRE U, £/, I PV RYTBEESRZMEIL 5> 2WAREDOR I ) —= v 72TV, YIL=Y Y
(Ca’T #H138) 12 Drpl-filamin EAKMEEMAND 5 2 & 28I BRI U7,

HFETFIEH - RMFEER GILRFREREZERGER), JERFER CRBR LR FE )

Masuda K, Tsutsuki H, Kasamatsu S, Ida T, Takata T, Sugiura K, Nishida M, Watanabe Y, Sawa T, Akaike T, Thara
H (2018) Involvement of nitric oxide/reactive oxygen species signaling via 8-nitro-cGMP formation in 1-methyl-4-
phenylpyridinium ion-induced neurotoxicity in PC12 cells and rat cerebellar granule neurons. Biochem Biophys Res
Commun. 495(3):2165-2170.

F v b RN O R ARSI 513 5 MPTP 8D X 7 = X LI NRMEREFYE 8-nitro-cGMP D4R - EfE N L7
H-Ras OFIR#%E (Y A7 1 V(b)) Effi Raf/MEK/ERK ¥ 7 F IV iEHADES T2 & 2 /il U7z,

HEfFLEHE - NHE BIR GRERFEREREERMERD ., FBRFER (RRFFLRZEHZR)

Thara H, Kakihana Y, Yamakage A, Kai K, Shibata T, Nishida M, Yamada KI, Uchida K (2019) 2-Oxo-
histidine-containing dipeptides are functional oxidation products. J Biol Chem 294(4):1279-1289. doi:
10.1074/jbc.RA118.006111.

AN URT VI VREDA IR = VI RTF FRERGPOH - < EENHMIMWETH S, ERNTIE—
MO I XYV —IVERBEINTEY, ZOBEs IXY —VIRTF IRV RF A2 0 ETHEEWTEB LG 2 R
ZeEFIIAE LU, 2O IR VY RTF RIEEBAMEGER 2T ZABRHIIE VT VELFETEII LD
Lo TE,

CAG - 23 IR T R REE SR TR )

HERFFEE - FHAKRPRHERERER iR RZEZBEZRILEECRIEZEFATRR), MBI R REREREEERE
FFERMEER 2R AR EE)

Ikegami R, Shimizu I, Sato T, Yoshida Y, Hayashi Y, Suda M, Katsuumi G, Li J, Wakasugi T, Minokoshi Y, Okamoto
S, Hinoi E, Nielsen S, Jespersen NZ, Scheele C, Soga T, Minamino T (2018) Gamma-aminobutyric acid signal-
ing in brown adipose tissue promotes systemic metabolic derangement in obesity. Cell Rep 24: 2827-2837. doi:
10.1016/j.celrep.2018.08.024.

BT & o THREEIHMTO GABA ¥ 77 UL, wERHHEMOBER T RO2GORBEFEBIIHET S L 2H
5T U7z,

LGN ER A i3 2 TR )

H£[FMEH : Shen J (FE Inner Mongolia Autonomous Region People’s Hospital), @/ (BEE K. WHIER (F
LK)

PDGFR- B restores blood-brain barrier functions in a mouse model of focal cerebral ischemia. Shen J, Xu G, Zhu R,
Yuan J, Ishii Y, Hamashima T, Matsushima T, Yamamoto S, Takatsuru Y, Nabekura J, Sasahara M (2018) J Cereb
Blood Flow Metab [Epub: 2018 Apr 9]. doi: 10.1177/0271678X18769515.

M/MREREER 7254 8 (PDGFR-3) % R HE 5 LIS M IIGFEIE - sREROE(L, 21 MYy v o v a VEESS
TOHKIUE T OMMEEMD XA NI v v 7Y a VIBEARMBIE I Nz, MINEEMEEREAIZE T PDGFR-8 B TO
YA LT E D RY A MK B IE N MO BREER AT X N7z, PDGFR-812& b VU Vgt Smad2/3 O¥
BRTTEI N, B TGF-8 HikixZ D) Vb2 MG L7z, ZDOZ s, MEMEOMMEREMOEEIZIX TGEF-8 217 5
PDGFR-8 #E5LTWE Z R RBI N,

HFEMZEHE  NRE— (LK), REET QLURKY). BRE— (UL, FSEAE (fEKAE)

Takeda A, Shinozaki Y, Kashiwagi K, Ohno N, Eto K, Wake H, Nabekura J, Koizumi S(2018) Microglia mediate
non-cell-autonomous cell death of retinal ganglion cells. Glia 66(11):2366-2384. doi: 10.1002/glia.23475.
MBI OB REEIIZ I 707 ) THBB L TWD Z 2 FOERTHI U7z, NMDA #5112 & 0 RO TNFa 4D
ik I2v2) 7EEEMEIT S I 31 2 ) % colony stimulating factor 1 ZZKIIHIZE (PLX5622) & b i

207



N7z, TNFq EEZIGIT % LM IIIE XNz, £/, V77V T7HZEOLDI 20l ) 72KRET 5L NMDA
12 & 0 MBS IR S iz, ZORERY S, MBS W OGEREIMRSME IR I 7 n s ) T oiEE(Ic &L B TNFa @
Bz XD 52 EARIBXI NI,

CORI RS Il B GR AT 2SR T )

HEAFFEE - MImBUICER REKZERZEGE 2 RMER)

Tanaka YH, Tanaka YR, Kondo M, Terada SI, Kawaguchi Y, Matsuzaki M (2018) Thalamocortical ax-
onal activity in motor cortex exhibits layer-specific dynamics during motor learning. Neuron 100:1-15.
doi.org/10.1016/j.neuron.2018.08.016.

< A B WTHED & KN EANREMEDOR L2 2EOANDVHEZ 2 WD 72, Zhb 2 DD AFILEH)
HEO IR & MBI ZEEICZENTNEFET 5 Z EDHS TR o T,

ST RALER A SER )

SRR - B EREIR (UK EHR)

Murabe N, Mori T, Fukuda S, Isoo N, Ohno T, Mizukami H, Ozawa K, Yoshimura Y, Sakurai M (2018) Higher
primate-like direct corticomotoneuronal connections are transiently formed in a juvenile subprimate mammal. Sci
Rep 8(1):16536. doi: 10.1038/s41598-018-34961-z.

ZEBICEV TGS EFMMIIEEHES — 2 — 0 VICEBERARAS NS Z B SNTWS, YT AT,
Bz EEREMAETMEES — 2 — 0 VICEBERN L TE Y, FEL LI IORNPNHEET LI 2 HAE LT,

CHEAR Y AT DS

HFEfFIEHE - R RE & QIR

Ebina T, Masamizu Y, Tanaka YR, Watakabe A, Hirakawa R, Hirayama Y, Hira R, Terada S, Koketsu D, Hikosaka
K, Mizukami H, Nambu A, Sasaki E, Yamamori Y, Matsuzaki M (2018) Two-photon imaging of neuronal activity
in motor cortex of marmosets during upper-limb movement tasks. Nat Commun 9:1879. DOI: 10.1038/s41467-018-
04286-6.

v—Ety MOGEFFEZ ML, ERHERAT R OER) L E OTEE) & 2 M6 F BB & DAl S Sk R LT,

1l

HLEAFZEE - FHESRE R RIS & D ILFRIZE

Inoue K, Miyachi S, Nishi K, Okado H, Nagai Y, Minamimoto T, Nambu A, Takada M (2019) Recruitment of
calbindin into nigral dopamine neurons protects against drug-induced parkinsonism. Mov Disord 34(2):200-209. doi:
10.1002/mds.107.

HVE VT4 VNI FNOBRERER R =R I VEHE= 2 —0 L ICREIRR I A2 & b, MPTP 2% U TifMA
TES., ThOLLER—F VY VRO TR REED H 2 Z L 2R U7z,

HEMIFEE - EJIRE, EERZERKRY: & OILRPIE

Nonomura S, Nishizawa K, Sakai Y, Kawaguchi Y, Kato S, Uchigashima M, Watanabe M, Yamanaka K, Enomoto
K, Chiken S, Sano H, Soma S, Yoshida J, Samejima K, Ogawa M, Kobayashi K, Nambu A, Isomura Y, Kimura M
(2018) Monitoring and updating of action selection for goal-directed behavior through the striatal direct and indirect
pathways. Neuron 99(6):1302-1314.e5. doi: 10.1016/j.neuron.2018.08.002.

T v MEGROEER -HER —a—n V2 EEPICHEE U TRk, 25 WIERIB U 72855, 5 1SBE OEB) DRk,
BETHEBOY D B IZHEELTWE Z LIS DT 5 Tz,

HEFFFEHE - FERILEZERIR S & O

Okada Y, Sumioka T, Ichikawa K, Sano H, Nambu A, Kobayashi K, Uchida K, Suzuki Y, Tominaga M, Reinach PS,
Hirai SI, Jester JV, Miyajima M, Shirai K, Iwanishi H, Kao WW, Liu CY, Saika S (2019) Sensory nerve supports
epithelial stem cell function in healing of corneal epithelium in mice: the role of trigeminal nerve transient receptor
potential vanilloid 4. Lab Invest 99(2):210-230. doi: 10.1038/s41374-018-0118-4.

XU ADAEE LT AR, TRPV4 2 @HilFH T2k, ABOBENRLRE I E2R U,

HFEMZEHE - Ad R RY: & OIFERFFE

Kaneko N, Herranz-Pérez V, Otsuka T, Sano H, Ohno N, Omata T, Nguyen HB, Thai TQ, Nambu A, Kawaguchi Y,
Garcfa-Verdugo JM, Sawamoto K (2018) New neurons use Slit-Robo signaling to migrate through the glial meshwork
and approach the lesion for functional regeneration. Sci Adv 4(12):eaav0618. doi: 10.1126/sciadv.aav0618.
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FriE—a—ord, Slit-Robo Y27 F L EHWIU T 2wy N7 =224 L CHEETAICED, HERNEIIFSTE2ANI=AL%
B Sz U7z,

& A BB ZER )

HLEAFIEE - Rl & QLR

Suzuki M, Kumagai N, Inui K, Kakigi R (2018) Effects of color lenses on visual evoked magnetic fields following bright
light. PLoS One 13(8):0201804. doi: 10.1371/journal.pone.0201804. eCollection 2018.

HINZIR NN % RAZRHC R R Z U 2 Z & T, BBRLREEI NS, RN R~ OBEEBIZHED A RIEIEAIERERT
HY. BEEHIEHEL W, ARBIZETIE, BWHE SFEEHON T — L v X% @ L CREZBOURBRMA 20k L, SIRZ L
Too ZOFRER, BOROV Y XEAWEGEIZOARBRAEHICERELEALND D . METEE OGS & 8B —RERE B L O Rk E
DIEFHFRE WO MAGDE TH o7, FEHOMEWIZ L D, MEEEIHIIH X, W H TR IR L7 2 & 2R7,
ZDZADMAGDEIZHEHOWEZ XKML TE D, BEINFHIE 225 Z EPRB I Nz,

SRS  RRRAELAR, BHERKZEEZER & OILFEFSR
2018 MElE 2 MWDMX EFHE L 7z, ZD D BLEBIHA DI 1 MOHMXDNEZMBNT 5,
Sugiyama S, Takeuchi N, Inui K, Nishihara M, Shioiri T (2018) Effect of acceleration of auditory inputs on the primary
somatosensory cortex in humans. Scientific Reports 8: 12883. doi: 10.1038/s41598-018-31319-3
LIBEREZERVEE T 2 A THEL 2 L EZEZOSNTE 0, BFOEYZ AWZHERRIC LD (KIRERE CREIZA L
TWBHEBMERRINT WS, RIFFETIE, AV RN =L O B DB TH 5 3b B OMBISE L, BEREAIIZELY
WEEZ T HIPEDDPERE Uz, Bt E 20Hz OHE T 1500 I VR L. 25 I YR ofiE% 1000 I VB TE
AU, ZNENORBZXT 2 N20 54 O % MR % W CERII L 72, N20 ORI, FREEOMME b 53, 1050
&£ 1100 S VB THRICEM Lz, 202 s, ZOFEKRERIRIE, BTELHE feedforward gD R DERED S D, (AN
EENERBEANDEBEOANICLZ DO LEZONZ, FREOBEIIEENTH S, ZRERMAEIC L 2 ICHRREMHE RO
2 eH -k, BRHTORNMUEIIZ LD LEZ 5Nz,

H 5 1 IERBREEIRICE T 28X TH 5,
Takeuchi N, Sugiyama S, Inui K, Kanemoto K, Nishihara M (2018) Long-latency suppression of auditory and so-
matosensory change-related cortical responses. PLoS One 13(6):e0199614. doi: 10.1371/journal.pone.0199614.

HFEMZEE - F KA & DRSS

BT RN 72 &S R LI B 0 B it 5 SUS 2 HIE L T\, 2018 FFid 2 DR X EFR L7, D55 1HE
DX DNEZFENT B,

Iwasaki M, Noguchi Y, Kakigi R (2018) Two-stage processing of aesthetic information in the human brain revealed
by neural adaptation paradigm. Brain Topography, Jun 7. doi: 10.1007/s10548-018-0654-7.

757 ZNVKIERES IR Y, HED DV—)b] X THRANE] (2> TN ZH1ERBITT LT, b M3tk I »EL
TEBLBZEPHONT VS, ZOBFOMREA N AL EZRS 720, HGHICHEDIWTHESNAYBREE . 25T
FERA DB % B U 72, 2 OFEER, FIEOBRAMNE (ERZER) OFRITRIICHEENE (BRI AEEERE) DMK
N E G AT Db, B I U BRICIIEEE A (REESIHIEERE) ORI, I ORIRIE EAEAH
S HRIEF~ & B3 2 R PERE MY 2 AR BB Y, BLSERNIR D BRI ME 3 M 2 LB I BB H 2 Rz L T0Wd 2 & &R
35,

£ 1HILLTDOEDTH 5,
Iwasaki M, Noguchi Y, Kakigi, R (2018) Neural correlates of time distortion in a pre-action period. Human Brain
Mapping (in press)

SRS : REATFRAEFERE TR & DI

IPIRGEFEVEN MR 201 & 2 MR AN DH B DO W TR 2T > TWD, 2018 HITLATD 2 fEDFMX EFHEXL 7,

1. Yokota H, Mizuguchi N, Kakigi R, Nakata H (2018) Modulation of corticospinal excitability during positive and
negative motor imageries. Neurosci Lett. 672:1-5. doi: 10.1016/j.neulet.2018.02.036.

2. Mizukami H, Kakigi R, Nakata H (2018) Effects of stimulus intensity and auditory white noise on human so-

matosensory cognitive processing: A study using event-related potentials. Exp Brain Res (in press)
T 51T, BUEETHOMEREZWMNT 5,

JIDA ML 5 5 I B AT R A3 NS RS IS B NS E R U I SR AT A 43 FEASEIN S B & IR R I U b R 2T R 43
JEAME RT3 & NIMIRE ST T 5, ZDOARERTIIHIKEIPLRNT A LA U, Wb A 253 % 2840 & & TN &
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ERBIE. TOBROKREREEANCE D 2 — AR EE (S & ZERMEEE (SID OMRISEEIEZ MG L7z, FEBR
&, BRATREFOIFKMEE HEEEE LT, A br/ — LA T#H#% L 7z Control Breathing (CB). MNIIFEEN KT 5 &S
IR % % #5357 Rapid Breathing (RB) %1757z, ZTORRIZFEESEME LT, © OB TAAH A %2KS T % Normocapnia
CB %/ (Norm CB £&ff). @ RB TA&RH A %X 9 % Normocapnia RB £/ (Norm RB ). @ CB TX 2 J ANy
TAoTemkiE A A (5% —bkFE L 21% OEFE, R0 IFERICEL B NT VR) 2F&KT % Hypercapnia CB & (Hyper
CB %), @ RB TRKMEA A% IKEE T 5 Hypercapnia RB %2 (Hyper RB &), U ED 4 %2 E Lz, ThZThD
FMHIZB VT, AFERMREIEZ MR 3 e U, 5180 MMFRFI L 7z, #EF I —MBAL L, PMFERT 3 . RE
BRT 5 ZD M EIT- -, BUE, RZMENRTHTH B,

CUBE A B2 )

HETFZEHE - JIGEHRR BEESRFRFRESRPFER - KREGA: /OB ZETF MR B i 2E 5D

Kawamichi H, Sugawara SK, Hamano YH, Kitada R, Nakagawa E, Kochiyama T, and Sadato N (2018) Neural
correlates underlying change in state self-esteem. Scientific Reports 8(1):1798. doi: 10.1038/s41598-018-20074-0.
Bxld, ME» S OFH (M - 27%) 2MUTHELEZZTT 2L VWO MREELE T2V BICHRETEE2AL-XITEDL I L
NTEL, LEALEAS, MiE»S 052 HELOEFIZED LS IZORIFTwa kLI bhroTWniahorz, Faldk,
HELDOZEENZAhE OLHREZ #im T 2 mentalizing (ZBIMT 2 NI EPEEREE 2 R T LIKGi2 =T, MELrSCBE
NOFHI & U THEI % 2 1) 72 b2 2R AG % B3 2 3T oS E &2 IMRI IC & DML 72, FEBROKER, 75% D#
BRETRHMEA~DE L S & HEOLDOZHIRIZITAERREOMHBE 2RO, FHliOREL X340 O H B O 2 BiE % Gl 0 &2 M &
EHZU. TN & iR E T OINTEE) L M D b 2 I 2 AR5 &, AT OEEIN Rt I hz, Zhans, BELOZENITIE
mentalizing network %3 2 AT OEENTHEHI N TWE L FE R T2,

SERMZEE - JIGERER (BER R RAGGEZRHER - KRB A O BE R PR i b 2 B)

Kawamichi H, Sugawara SK, Hamano YH, Makita K, Kochiyama T, Kikuchi Y, Ogino Y, Saito S, and Sadato N
(2018) Prosocial behavior toward estranged persons modulates the interaction between midline cortical structures
and the reward system. Social Neuroscience (in press). doi: 10.1080/17470919.2018.1553797.

MR L2 EERNRMERICBVWTIER, BEORWHHZ2E2Z LT, HEA A -V 2R T2 2 EBMMUEFENOEY OFEETIT &
BoTWdeEZOND, BXITEHNROAANDEITENC S W T, MENLEENFIMER B 2D, BE1A—-V%
JLERS 2 BEETEH ORSRED B & DRE % 72T, cyberball @ % 5 U T fIMRI %2 W72 EBRMET 2 FZHEL 72, #ER e LT,
FHEAORLUELUIZEL S THEMTENRONG Z L 2HRT 2L L 12, BHROAANDOEMIZEWTIE, BERBOTEIIA S £
D, »D, WHR L O ORISR EE D Z L 2R Lz, Zhns, EBHIROAANOEMIZEWTIE, W7 & BT
ORSBEERBIZ L2 HOA A — VDR EAEETHDL I L 2R LT,

HESEE - RS (FEEEEE TRF Y v AR —) DA B o 5 P e BB R g2 )

Sasaki AT, Okamoto Y, Kochiyama T, Kitada R, Sadato N (2018) Distinct sensitivities of the lateral prefrontal
cortex and extrastriate body area to contingency between executed and observed actions. Cortex 108:234-251. doi:
10.1016/j.cortex.2018.08.003.

FEMEOEMIZ &L B &, HOOEBDOREE (sense of agency) & tHEMBEEMEDHA (contingency detection) 2 i3 4L5E
OMIRILBHIE G T 21 TEN, TNFETEEIXSNTWAL -7z, AL CIIBEEENRE R LN &L 2 VT, AMURTEERTE
D—EHPNTNOGEILH, BHOIT - ZEEL B U -BEO—BE BT 2 HROME I Mbs Z 8 2R LT,

HEFFEE - JbHEHERR (FEMTRY Y VAR —v /WA B2 e 5 MR A B R 72 B)

Rajaei N, Aoki N, Takahashi HK, Miyaoka T, Kochiyama T, Ohka M, Sadato N, Kitada R (2018) The brain networks
underlying conscious tactile perception of textures revealed by the Velvet Hand Illusion. Human Brain Mapping
39(12):4787-4801. doi: 10.1002/hbm.24323.

MR ORI IZANT T 7 2 F ¥ OREE fiH 3 28R I IFERORBERMAREE T2 Z erMonTwd, LrLIlATEDOR
AR AR D 2R EBIIRHTH B, R TIENLRy MER L EIEN S ZMEOEEZ HWT, ~RIEERER O
R OMEIZED D, Z OTEEILEF ORI & OB SIC L > TELUTWE Z L &R Uz, —IREMEREH» 5% 5
N HEE LA U I N, ZOHERHPFT—IXAEREH TUHINDE Z e h, 77 AF vy ORBARMRIZESET 5L
E R,

HEZEE - ARSI (R T REY VAR =0 /0B AE B 2 22 5 PR I ZA R 22 B)

Okamoto Y, Kitada R, Miyahara M, Kochiyama T, Naruse H, Sadato N, Okazawa H, Kosaka H (2018) Altered
perspective-dependent brain activationfor viewing hands and associated imitation difficulties for individuals with
ASD. Neurolmage: Clinical, 19: 384-395. https://doi.org/10.1016/j.nicl.2018.04.030.
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HEPEA RS N T L3 L @EEOERTEAIIN T 2HBEMBITENIRRS Z RSN T WD, £ I THSMEDGKEE
BOBRTHE L &, BHELEMEARS P LE TG E DL S ENDH B D27z, HEHE OIMULLTE-
MBI RO EITIE U TIEE 2 2 37208, BEERO TN TIIZDO LS BB R Shiar o7z, ZOREIE, B
FEARD b T L3 OIMUBRBE-RIBHREIEAY, FEE B ABAL O MBIZBIE L TW B AlgEME 2 R L T3,

HEMZEE - Bk (CSEFRERN b a—< oY1 2 AR5 )

Sakai H, Ando T, Sadato N, Uchiyama Y (2018) Speed-related activation in the mesolimbic dopamine system during
the observation of driver-view videos. Scientific Reports 8(1): 711. doi: doi: 10.1038/s41598-017-18792-y.

AR TIE, N T NOBEEBMEIC D 2 WRIE A2 TARD Z L 2 HINE Uz, EBRTIE. @EBEIFO N 7 1 A
EBIG R OWERE 2T, RGLORBCR B — 8 I VIRROIEE) & IMRI I & D HIE U7z, K58, BEARREE s R D
TEEEARD SNtz ZORRIE, FEBENI A S BRI RN KIZ b 2 ERHET 2 EMN AT Z L 2R L, HE
R A v O Fe AR AR AR 1) 1) C DA DM S Lz,

HFEMZEH  REEETRAE (BEERZEYRISR DA AR 7 M R B EA A 5T 2D

AT 2 A, REEET, ENEE (2018) Y v — RREENRR — Iz A F o #Eiho T BERO W HIE O, &
FIEHOEE 2 EA R HRE 117(508):151-156.

b AR &% EMECH IR BEEHRAEECTH 52 FHFEIZED 7 0 — F 747 — Nl & BoALE %2 FH5 5 5
T4 =Ny ZHlflZHF NG THELTWS e EZ 5N 5, HIEEERAZILPTWTHA S, FHERFFI R VRS T
Saccade SHE DL T 2MHAHN L < RSNz,

HEfFIEHE  RFEEFRE (BAHERFEZRER OB SR PR B AT e B)

Shishido E, Ogawa S, Miyata S, Yamamoto M, Inada T and Ozaki N (2019) Application of eye trackers for under-
standing mental disorders: cases for schizophrenia and ASD. Neuropsychopharmacology Reports (in press).

Eye movement have been applied to higher brain functions such as cognition, social behavior, and higher-level decision-
making. With the development of eye trackers, a growing body of research has described eye movements in relation
to mental disorders, reporting that the basic oculomotor properties of patients with mental disorders differ from those

of healthy controls.

HFEMZEE - EBREEIR (Fh R RAHREER OB - SRR SE DA B AR 2 S PR G T 2E 2D

Kochiyama T*, Ogihara N*#, Tanabe HC*#, Kondo O, Amano H, Hasegawa K, Suzuki H, Poce de Leon MS, Zollikofer
CPE, Bastir M, Stringer C, Sadato N, Akazawa T (2018) Reconstructing the Neanderthal brain using computational
anatomy. Scientific Reports 8: 6296. doi: 10.1038/s41598-018-24331-0 *Equally contributed #Corresponding author
AART Y TN R = NEHFARE - P ET Y ZADATHE OHFITNE > T 7O PR & B TN FIRICHED W THREIC
T B HEERHEL., MEDOMBREROE NI DO WTHRE Uz, BTORERER, WMEEOY 1 ZITIEKERBENTZRNBOD, *
T YT NR =V AND/NIE, ZORRDERE - YET VA LU THAIIZNS WZ 2R U7z, AT, BIRADT—X %
HOWT, /MY B RN SFEAERPHEME - 7 —F v I AT - RHNRIME 2 & OB E RN P2 e bBRTEZ
AL MIT U T,

HFEIMIEH - AR IR BRI (BERARFBRIEERYE) (WE4 in press THE)

Nakamura T, Matsui T, Utsumi A, Yamazaki M, Makita K, Harada T, Tanabe HC, Sadato N (2018) The role
of the amygdala in incongruity resolution: the case of humor comprehension. Soc Neurosci 13(5):553-565. doi:
10.1080/17470919.2017.1365760.
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Nakamura NH, Fukunaga M, Oku Y (2018) Respiratory modulation of cognitive performance during the retrieval
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Nakamura NH, Fukunaga M, Oku Y (2018) Respiratory fluctuations in pupil diameter are not maintained during
cognitive tasks. Respiratory Physiology and Neurobiology (in press). doi: 10.1016/j.resp.2018.07.005.
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Nagashima K, Tokizawa K, and Marui S (2018) Thermal comfort. Handb Clin Neurol 156:249-260.
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Yoshida E, Terada SI, Tanaka YH, Kobayashi K, Ohkura M, Nakai J, Matsuzaki M (2018) In vivo wide-field cal-
cium imaging of mouse thalamocortical synapses with an 8 K ultra-high-definition camera. Sci Rep 8:8324. doi:
10.1038/s41598-018-26566-3.
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Ren Q, Ma M, Yang J, Nonaka R, Yamaguchi A, Ishikawa KI, Kobayashi K, Murayama S, Hwang SH, Saiki S,
Akamatsu W, Hattori N, Hammock BD, Hashimoto K (2018) Soluble epoxide hydrolase plays a key role in the
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Nakano Y, Karube F, Hirai Y, Kobayashi K, Hioki H, Okamoto S, Kameda H, Fujiyama F (2018) Parvalbumin-
producing striatal interneurons receive excitatory inputs onto proximal dendrites from the motor thalamus in male
mice. J Neurosci Res 96:1186-1207. doi: 10.1002/jnr.24214.
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Terada SI, Kobayashi K, Ohkura M, Nakai J, Matsuzaki M (2018) Super-wide-field two-photon imaging with a micro-
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Okubo Y, Kanemaru K, Suzuki J, Kobayashi K, Hirose K, Iino M. Inositol 1,4,5-trisphosphate receptor type 2-
independent Ca®* release from the endoplasmic reticulum in astrocytes. Glia in press. doi: 10.1002/glia.23531.
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Nomura K, Hiyama TY, Sakuta H, Matsuda T, Lin C-H, Kobayashi K, Kobayashi K, Kuwaki T, Takahashi K, Matsui
S, Noda M. [Na+] increases in body fluids sensed by central Nax induce sympathetically mediated blood pressure

elevations via HT-dependent activation of ASICla. Neuron in press.
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(Young Investigators’ Oral Session]

Speaker

Title

Stephanie Mouchbahani Con-
stance (Sharif lab, McGill Univ)

Understanding the molecular basis for the pain caused by lionfish venom

Taskushi Shimomura (Kubo lab,
NIPS)

Phosphoinositides modulate the voltage depndence in two-pore Na™t channel
3

Hideji Murakoshi

Optogenetic manipulation and imaging of signaling moleculesin dendritic

spines of neurons

McGill Univ)

Yuri Miyazaki (Fukata lab, | Epilepsy-related ligand/receptor, LGI1-ADAM22 complex, functionsas trans-
NIPS) synaptic machinery for physiological brain activity
Angela Zhang (Farivar lab, | A map of the prototypical spatial patterns of activation during movie viewing

Zlata Polyakova (Nambu lab,
NIPS)

The impact of glutamatergic and GABAergic inputs to the subthalamic nu-

cleus activityin monkey

Chihong Song
NIPS)

(Murata Lab,

Capsid structure of mouse norovirus revealed by cryo-electron microscopy

(Symposium]
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Speaker

Title

Junichi Nabekura (NIPS)

Remodeling of Cortical Circuits in vivo: synapse-glia interaction

Keith Murai (McGill Univ)

Astrocytes and brain circuit microenvironments

Stuart Trenholm (McGill Univ)

Novel methods for studying the functional connectivity of neuronal circuits

Yumiko Yoshimura (NIPS)

Experience-dependent development of visual functions in the primary visual

cortex

Edward Ruthazer (McGill Univ)

A new paradigm for activity-dependent visual circuit refinement

Arjun Krishnaswamy (McGill
Univ)

The assembly and function of motion selective circuits in the retina

Derek Bowie (McGill Univ)

Unraveling the complexities of the AMPA receptor signaling complex

Brian Chen (McGill Univ)

Direct observation of protein synthesis in single cells in vivo

Reza Sharif Naeini (McGill Univ)

TACAN is a novel ion channel responsible for pain sensing

Taihei Ninomiya (Isoda Lab,
NIPS)

Neural activities during action monitoring in macaque mirror and mentalizing

systems

Norihiro Sadato (NIPS)

Neural substrates of social interaction from hyperscanning 3T fMRI to inter-

species comparisons with 7TMRI

Reza Farivar-Mohseni (McGill
Univ)

Fundamental representations in the cortical visual areas

Keiichi Kitajo (NIPS)

Individual differences in neural dynamics and human behaviour

Sylvain Baillet (McGill Univ)

Perceptual and predictive mechanisms enabled by neural dynamics of brain
systems

2.3 8th Joint CIN — NIPS Symposium

Date: October 4 - 5, 2018

Venue: Lecture Hall, DZNE (Deutsches Zentrum fiir Neurodegenerative Erkrankungen), Otfried-Miiller-Str.

Tiibingen

Day 1: Thursday, 4 October 2018

23,

Speaker

Title

Peter Thier (CIN) and Atsushi
Nambu, Tadashi Isa (NIPS)

‘Welcome Addresses

Katsuki NAKAMURA

Visual Working Memory in Common Marmosets

Steffen HAGE

The Neurobiology of Vocal Communication

Philipp BERENS

Cell Type Specific Dendritic Computation in Retinal Ganglion Cells

Takuya HAYASHI

Computational Neuroimaging of Primate Connectome

Martin GIESE

Neural Mechanisms for the Encoding of Intention and Stimuli and Neural
Model

Satomi CHIKEN

How Do the Basal Ganglia and Cerebellum Control Thalamocortical Activ-
ity?

Markus SIEGEL

Spectral Fingerprints of Neuronal Interactions

Sho SUGAWARA

Neural Basis of Motor Sequence Learning and Its Facilitation in Human

Marlon PEREZ: Faster and

Smaller

In-Vivo fMRI with Microcoils

Yoshikazu ISOMURA

Neural Representation for Right and Left Limb Movements in Rodent Cere-
bral Cortex

Henry EVRARD

Where Do You Feel? — Neuroanatomical and Functional Insights into Inte-

roception and Embodiment

Day 2: Friday, 5 October 2018

214




Speaker

Title

Kenichiro TSUTSUI and Shinya
NAKAMURA

Role of Primate Medial Frontal Cortex in Control of Mood and Affective
State: An rTMS Study

Birgit DERNTL

Sex Hormones and the Brain

Konstantin WILLEKE

Memory-Guided Microsaccades

Aristides ARRENBERG

Visual Receptive Fields and Motor Variable Tuning of Neurons Mediating
the Optokinetic Response in Zebrafish

Taihei NINOMIYA

Neural Activities During Action Monitoring in the Mirror and the Mentaliz-

ing Systems of the Macaque Brain

Pablo GRASSI

Scene Segmentation in the Parietal and Early Visual Cortex

Masakazu AGETSUMA

Two Photon Brain Activity Imaging to Uncover in Vivo Prefrontal Compu-

tation Underlying Fear Memory

Katrin FRANKE

Chromatic Processing in the Mouse Retina

Poster session

Presenter

Title

Junichi CHIKAZOE (NIPS)

How and Where Is Vision Transformed to Value? A Combinatory Study of
fMRI and Deep Learning

Masaki FUKUNAGA (NIPS)

Resting State fMRI Analysis of Anesthetized Monkey Brain

Tadashi ISA (Kyoto University)

Role of the Superior Colliculus-Pulvinar Pathway in Blindsight

Masaki ISODA (NIPS)

Contrasting Neuronal Activity in the Dopaminergic Midbrain Nuclei and the

Medial Prefrontal Cortex During Social Reward Monitoring and Evaluation

Atsushi NAMBU (NIPS)

”Inhibitory Center-Excitatory Surround” Organization of the Basal Ganglia
Revealed by Optogenetic Stimulation

Matthias BAUMANN (CIN /
HIH-AG Hafed)

Retinal Circuit Origins of Saccadic Suppression

Joachim BELLET (CIN / HIH-
AG Hafed)

Deep Learning Detection of Saccades and Blinks

Antimo BUONOCORE and Ju-

The Transfer Function of the Monkey Oculomotor System for Slow Motion

lianne SKINNER (CIN / HIH- | Trajectories

AG Hafed)

Andrea Ibarra CHAOUL (CIN- | Siegel Oscillatory and Fractal Signal Components of Human Resting-State
AG) MEG

Gianfranco CHAVEZ (CIN /
MPI BiolCyb-AG Evrard)

Von Economo and Fork Neurons Projections to Preautonomic Nuclei in the

Macaque Monkey

Renee HARTIG (CIN-AG)

Evrard fMRI and Electrophysiological Interoceptive Mapping in the Macaque

Insula

Felicitas HORN (CIN-AG)

Evrard Evolutionary Areal Expansion of the Human Anterior Insula

Katsuhisa KAWAGUCHI (CIN-
AG Nienborg)

Differentiating Between Models of Perceptual Decision-Making Using Pupil-

Size Inferred Confidence

Tanya MALEVICH (CIN / HIH-
AG Hafed)

Saccades Along Discontinuities

Constantin von NICOLAI (CIN-
AG Siegel)

Cortical and Subcortical Correlates of Primate Working Memory

Thomas POMBERGER (CIN—
AG Hage)

A Novel Approach for Semi-Chronic Laminar Recordings in the Brainstem

of Behaving Marmoset Monkeys

Katrina QUINN (CIN-AG Nien-
borg)

Decision-Related Activity and Feature-Selective Attention and Evidence for
a Common Mechanism in Macaque V2 and V3a

Cristina RISUENO-SEGOVIA | Acoustic Characteristics of Vocal Motor Units in Phee Vocalizations of Mar-
(CIN-AG Hage) moset Monkeys

Jennifer SMUDA  (CIN-AG | Bilateral Direct Electrical Stimulation (DES-) and Neural Event Triggered
Evrard) (NET-) fMRI in the Macaque Anterior Insula
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Presenter

Title

Nick TAUBERT
Giese)

(CIN-AG

Highly Realistic Computer Graphics Models for Dynamic Monkey Facial and

Body Expressions

2.4 549 MEEBZHEFAEME S ~RY U L% on channels: looking back, seeing ahead”
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Speaker

Title

Keiji Imoto (NIPS)

Ton channel wonderland

Keiko Ishihara (Kurume Univ)

New insights into basic properties of the strong inward rectifier K* channel

Geoffrey Abbott (UC Irvine,
USA)

Direct neurotransmitter activation of voltage-gated potassium channels

Baron Chanda (Univ Wisconsin-
Madison, USA)

Molecular mechanisms of voltage- and ligand-gating in HCN channels

Yuji Hara (Kyoto Univ)

Cell surface flip-flop of phosphatidylserine is critical for PIEZO1-mediated

myotube formation

Yasushi Okamura (Osaka Univ)

Mechanisms and physiological roles of voltage-sensing phosphatase

Hiroshi Hibino (Niigata Univ)

A microsensing system for the in vivo real-time monitoring of local drug

kinetics

Shigetoshi Oiki (Fukui Univ)

Renovating lipid bilayer systems for studying channel-membrane interplays

So Iwata (Kyoto Univ)

Time resolved protein crystallography using SACLA

Makoto Tominaga (NIPS)

Structure and function of thermosensitive TRP channels

Yasuo Mori (Kyoto Univ)

Changes in redox status activate TRP channels: underlying mechanisms and

its significance

José Lépez-Barneo (Univ Seville,

Acute oxygen sensing: Mitochondria signaling to membrane ion channels

Spain)

Ayako Takeuchi (Fukui Univ) Roles of mitochondrial Ca channels/transporters in cellular functions

Jian Yang (Columbia Univ, | Structural basis of function and regulation of the endolysosomal calcium
USA) channel TRPML3

Yuji Furutani (Nagoya Inst Tech)

Infrared spectroscopy analyzing ”molecular fingerprint” of the selectivity fil-

ter in potassium channels

Dan Minor (UCSFU, USA)

Discovery of a Cryptic, Druggable Site in the Heart of a Polymodal Ion
Channel

Guillaume Sandoz (Univ Cote d’
Azur, France)

Heteromerization of K2P channels: from physiology to physiopathology

Tomoya Kubota (Osaka Univ)

Voltage-gated Na channel -The structural function relationship and the chan-

nelopathy -

Takushi Shimomura (NIPS)

Molecular mechanisms of the depolarization-induced potentiation of two-pore
Na't channel 3 (TPC3)

Emily Liman (UCLA, USA)

Identification of a new family of proton-selective ion channels: the otopetrins

Akiyuki Taruno (Kyoto Pref
Univ of Med)

CALHMs: Fast-activating voltage-gated ATP channels for rapid purinergic
neurotransmission

Alexander Sobolevsky (Columbia
Univ, USA)

Structural mechanisms of gating in ionotropic glutamate receptors
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Speaker Title

Lu-Yang Wang (Univ Toronto, | Presynaptic ion channels and plasticity
Canada)
Michael Zhu (Univ Texus Hous- | Excitatory neurotransmission mediated by TRPC4 channels
ton, USA)
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The exercise effect on executive function in elderly: functional near infrared spectroscopy study
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PREBIZBIT LAy b7 — 2 OEBIEGE L = ORI E GIIBLT (EBSHZET)
ALY FTRAIAXIR=I12& BV F TAD Scrap & Build #3ARHE (BEHREZAKE)
7 LEIRKSEEE) & N U BTSRRI R S CRBCKR )
WIEREE BE TH SN T ) RERDBE WA Y Y A & B e hiE GREAE)
IS A Fbx111 / v 2 77 b < 7 ZADMIEFEAE DM HIEIESR GREK)
Threat detection aversively shifts sensory responses via Tachykinin in Drosophila B A (B AKY)
T O FVRGSTOERNAT T A 2 v T ORIG5> BGREIERAT 1 &  AOHE& 4B R (EHEENKE)
Y avYaunNIHRRIEWTY ;T ARENE G 2 MRIEEREN R Wg O Y RY 1 b= 2 JIIN O 72 GRE
THEKRE)
* [(RA&Z—vv¥av] LEM

2.6 The 66th NIBB Conference
ABIS International Symposium
“Cutting Edge Techniques of Bioimaging”

H FR:20199F2H17TH (H)~2H18H (H)

% A BARRIFHERN Migo v T Ly ARy R —

F
H AR 2 e JR LY sern
BrEMi IR g A Fe S BRI k) SR N A A A A=YV T HET Ty b7+ — 24 (ABIS)
E AR 2 e A B2 SE Al

PA=EZ A

February 17 (Sun)
Registration
Session: Super-resolution Imaging
Teng-Leong Chew (HHMI Janelia, USA)
Yasushi Okada (The University of Tokyo / RIKEN, Japan)
Naoki Watanabe (Kyoto University, Japan)
Poster sessions with Mixer

February 18 (Mon)
Session: Live Cell Imaging
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Tetsuya Higashiyama (Nagoya University, Japan)
Kate McDole (HHMI Janelia, USA)

Yosuke Tamada (NIBB, Japan)

Hiroaki Wake (Kobe University, Japan)

2.7 %8[O AEEMEAM - ENFRMEAMBFEN L —ZVJ&L I F ¥ —

BAMESFT :  BARIEWIRRERS - AERR s (BRI IET)
AR/ A FNE
201942 H25 H (A)
>y vuaXrvay) m@iE CERE - £ 2T L5EEM)
- AR TR SHEBE (RHE - AR E, 5K - BEW)
- EY [ZBREE > EO MY (27 nEY 1)) mEHBE (EE - PR EE, SAEEN)
- A TESAEMEERE] mEE (B - BERY 2T AF5EEM)
W oy a—&YIalb—y a2 X AR AT CEFR - TR
2 H26H (k)
HE T2y Pa—2yIalb—ya iZ XBMB%) AR CER - ArR)
-%%f%ﬁ%tﬁa@%@%%%%(vﬁmiﬁﬁj%E%%(%@M-?Wﬁ%i%?,ﬁﬁ-%ﬁﬁ)
- EY [BRE - HEO M (I 7058 mEHEE (R - 2R EE, 1K - EE)
YA NART Z—DRBIEANDIGH ] IRER CERRE - 7 14 VART X —FIFE)
- IERIRE
2H2TH (K)
- EE [BrEMBichrsZ L) EHFGZ CEMBF - KRR SR
- AEEE - Y NP o R V2 in vitro MRS EIGIER) AREEGT CEIRNT - KM A EEFRITSEE)
- % TMRI QL& FHIIAGIE] SEiiE— (EEWF - AR RBERE G AN E)
- @#% [Ultra high-field 2 & 2 FrER] xRS (ERH - OERABRZAHZEEM)
- 5EH TT1 MRI 5] /ANHUgHE (CERRAE - OB B2 R SEER )
2H28H (K)
1 EE T - L S OMRIETIRISR] EEM3E CEEET - AR AT LBFFEERM)
2 Y TZEED S OMRIEEIGIS-1) MMz (R - BERY 2T AF5EEM)
3 EY IZEED S OMRIEEIGIS-2) MRS (M - RS 2T AWF5EEHM)
4 FH Ix—Fvy MERE] SO0 (B - SR 27 A5EEM)
Foo M B CEHEH - ERS 2T LTS

2.8 % 8 MAEEM-FERM-MHAERS VKRIU A

HIF: 201943 4 7H (KR) ~8H (&)
AR BRI ST AR & IR 25 & > & — 6F HHGE &R —b
PAEE A A
3HTH (K
FOBRE IR Bz FRKFENZER)
ty¥arvl BE: atHEER
1. IS GRIRINETE - SEaibeerst 2 v % — - ahk)
Musical scale has a rainbow color in synesthesia
2. Jb¥hE— (CEHHF - X1 F I R)
Variability in neural dynamics and human behavior
3. Juilshk CHrRIMHE - BEEtseerst e > 2 — - JiHEL)
Visualizing epileptogenic activities in human brain lesions ex vivo
tyvay 2 R mHEE
4. WMIEMR (LB - AKE)

Synapse maturation regulated by palmitate cycling on PSD-95 and trans-synaptic LGI1 and ADAM22

5. gk (CEPLET - MfakE)

A new perspective of the structure and function of tight junctions

220



6. THESE (ABEAF - witsgRESR 1)
PIP2-dependent modulation of voltage dependence in Two-Pore Na™ Channel 3
KA X —Fk
R
3H8H (&)
kyvay 3 ER: EHE
7. MR (AR - M AR
Receptors, lipids and signaling molecules involved in temperature sensation in fruit flies
8. BEFIEW CHRMNTR - SESINBEREIS L v & — - ¥ 2T ARAHE)
Characterization of the secondary field in the mouse auditory cortex
tyva v 4 ER KRR
9. EFEH CHRMNET - AL v & — - ER TR A E)
Genetics of Dementia
1 0. KESE (BEM - AR EM)
Two sporadic genetic diseases found in the Primate Research Institute, Kyoto University

Mo aE— (EEVERTR)

29 TlFURIC 7Oy« 730%7 4]

BHfEERE : 2018 4212 H 13 H (R) ~2018 £ 12 A 14 H (&)
Bl : DEWY V' — MO
BI1IHH:12H13H (OK)
URIC 7B > F 4 738F%7 A 2018 O EHH
BRI EREE D o DA
SR A PR (IR - AT AW EEREE ST 22 20%)
[P EHEIZ XA HAR Y Y 7' 2 b Y — OEEIZ 1T T OWFSE
R B AN (AL e B E SCET S ORI WEB0s2)
THIRTRAU EICHEOED R 2 HET 2R R T /N1 A
HRle C misE  (ABSULIIsessRg Rerphizo
TATHIGE ISR A R TE 200 7 )
AR D EBEA  (NESUBIT RS A IRER BT 20T 2 HEBUs)
MERRIEENOHD? T—RFENDOHED? ~PEZ VR UTOMEEL A =TI TV A~
Pay S
ARE A THBEEEIZ L ZHARKE Yy 2 A MY —ORESEIZ A1 T DRFZE
R R B (R v 77 L ARV R —AR)
ARl C TATHIBIERIERX 2B TE 200 7 |
PR S X (B v 7Ly ARy X —B=R)
FoRAAvvay (& AvIF Ly ARy Z—C%E)
Vay S5
SR B THIRTHZ L LICHEOED R 2 HET 5 FKRT /N1 A
JEE: N & T (2% WV 77 LV ARV R—ARE)
ABED MHREBRRRBENOED? F—RREADED? ~YPEI VAL ULTOWRELA—T oI Ty A~
JEFe: JERE A (285 : AV T 7LV ALY R—BE)
FAANyvay (B :hv I 7LV ARYR—CHE)
RAZR—kwvay (& :avRyyvaryi—iLL=E)
F2HHE : PR 304E 12 H 14 H (4)
Van
AR A THBEEIC L ZHARKE Y Z7e A M) — ORI TOHZE]
FEE: Bth 8 (& hv 77 Ly ARV A —AR)
DR D TIEERRIZZNDED? FT—XEENDED? ~PEI VAL LTOWNEEL A =T o1 Ty A~
PEE: AHE A (& Hrv 77 LAk YR —B=E)
FA ANy vay (& hrv Iy Ay E2—C=R)
Pap
AR B THIETHRAU FICHEOEOLR L HHT 2R KT /N A
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PEE: bk B (&35 hv T 7 LU ARV R —AR)
AR C TATHIBRERERX 2B TE L2007 |

FEE: w2 (& ATy LAY X—B=ER)
FoRAAvvay (& AvI7 Ly ARy &Z— C%E)

3.1 HEHEMTHREEZIT > ABEARRE & DHEMR

UGBS 27 F VRS

H[FIFZEE : Supachoke Mangmool (Mahidol University, Associate Professor)
Parichatikanond W, Nishimura A, Nishida M, Mangmool S. Prolonged stimulation of B2-adrenergic recep-
tor with (2-agonists impairs insulin actions in H9c2 cells. J Pharmacol Sci 138(3):184-191 (2018). doi:
10.1016/j.jphs.2018.09.007.
Z v MDMIAR I S AR R BREEIAT S 2 & THEU DA VA VIEFIMRIE DA M= ALIIB 2T KLY v
BRS T F VDG RPN LT,

H[FFZEH : Caroline Sunggip (University Malaysia Sabah, Senior Lecturer)
Sunggip C, Shimoda K, Oda S, Tanaka T, Nishiyama K, Mangmool S, Nishimura A, Numaga-Tomita A, Nishida M.
TRPC5-eNOS axis negatively regulates ATP-induced cardiomyocyte hypertrophy. Front. Pharmacol. 9:523 (2018).
doi: 10.3389/fphar.2018.00523.
7y MEEROEHMIIZBWT, TRPCS F ¥ 3L & eNOS OBBEMNIEE A Ca®t IRIFVEIE G N T NFAT 23 2 DIE A
INEEEITHIET 5 Z e 2 R L7z,

CH: R RS HE R AT 2 )

HFEMFEH - Jeffrey Brooks (New York University, New York, NY, USA)
Jeffrey A. Brooks, Junichi Chikazoe, Norihiro Sadato, Jonathan B. Freeman “Individual differences in conceptual
knowledge shape facial emotion perception”
HARANET AV A NOEBHRMOLZEZFARZHIT, ThEN 20 AOHERE 2R E LT, HiES K ORIFHBEIZS L
T, 6 DDHEAEE (&H, BEO, BLA, ﬁ%/u\ B /M) OVWTIICHLTEI0EEZELTES 57, TOME, Yk
(BEZ) DUV THEBIUZWEEE, ZEOBMIZEWTH, HELENEE LTIRA SN S ZeMH LM SNk, UbE
&R LRI B AR 21TV, PNAS _&mw:o BE X major revision DILWTH b, KEEMTEIZ accept TNB I &
RIMIN5B,

3.2 ZOMOERHERMRICK DERHX

CLEFH - N3 i SR FE TS )

Okamoto S, Sato T, Tateyama M, Kageyama H, Maejima Y, Nakata M, Hirako S, Matsuo T, Kyaw S, Shiuchi
T, Toda C, Sedbazar U, Saito K, Asgar NF, Zhang B, Yokota S, Kobayashi K, Foufelle F, Ferré P, Nakazato M,
Masuzaki H, Shioda S, Yada T, Kahn BB, Minokoshi Y. Activation of AMPK-regulated CRH neurons in the PVH
is sufficient and necessary to induce dietary preference for carbohydrate over fat. Cell Rep 22: 706-721, 2018. doi:
10.1016/j.celrep.2017.11.102.

COR Mg 68 [ 8 At 52 ¥4 1)

H[FFSE  Jakob Straehle (Max-Planck Institute for Brain Research, Frankfurt, Germany), Shawn Mikula (Max-

Planck Institute for Neurobiology, Martinsried, Germany), Ralph Neujahr (Carl Zeiss Microscopy GmbH, Oberkochen,

Germany)

Kubota Y, Sohn J, Hatada S, Schurr M, Straehle J, Gour A, Neujahr R, Miki T, Mikula S, Kawaguchi Y (2018) A

carbon nanotube tape for serial-section electron microscopy of brain ultrastructure. Nature Communications 9: 437.

doi: 10.1038/s41467-017-02768-7.

DRI DRI OB LW T2 LTHRLDD5 5 HEIF — 7EMI YL k5 3 28 k— 2 (ATUM) (25l 08 A5k
HIZ R\ carbon-nanotube coated T — 7% R\ /2 U, BRI o o o B2 H WA A5 & AT REAC L 7z,
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QOB AR B2 P STR )

HURKRF, BRI, KRIKKRZF LAY 74 V=7 K7L OMEWSE (FE I Fukunaga M % &8 18 £4)

Koshiyama D, Fukunaga M, Okada N, Morita K, Nemoto K, Yamashita F, Yamamori H, Yasuda Y, Fujimoto M,
Kelly S, Jahanshad N, Kudo N, Azechi H, Watanabe Y, Donohoe G, Thompson PM, Kasai K, Hashimoto R (2018)
Role of frontal white matter and corpus callosum on social function in schizophrenia. Schizophr Res. pii: S0920-
9964(18)30424-9. doi: 10.1016/j.schres.2018.07.009.

JEAED L EE KBIRE GRS & 0 . A RIEICS T 2 KNOEOBEZPMESINT VI EDD, T o LiHERED
T OMEEIZIE, REFHRLDRL O, KR TIE, 149 LA OMERIVERF & 602 HOREEEZIRE LT, MEKCITHEH
R L HEHOREA T YV VE B OBEIZ OWTHES U7z, ZORE, HARIETIE. AREEME & ORIz s WT, Hhaibe
BRT AT EAEMNIRGE 2 KIS SIS A — X —ICE e R, T o ORIRIE, MR EORERIZHEED Rk
EHOMMEERRT 2 DEEZ 5N,

VT ANV T K, BN, KIKRZEE2ED, MAY 74NV T KREVPRN S EHBENEGEEENIEI Y Y =V T L
O ILFETE (F#F 1% Fukunaga M 2 &8 181 4)

van Erp TGM, Walton E, Hibar DP, Schmaal L, Jiang W, Glahn DC, Pearlson GD, Yao N, Fukunaga M, Hashimoto
R, Okada N, Yamamori H, Bustillo JR, Clark VP, Agartz I, Mueller BA, Cahn W, de Zwarte SMC, Hulshoff Pol HE,
Kahn RS, Ophoff RA, van Haren NEM, Andreassen OA, Dale AM, Doan NT, Gurholt TP, Hartberg CB, Haukvik
UK, Jgrgensen KN, Lagerberg TV, Melle I, Westlye LT, Gruber O, Kraemer B, Richter A, Zilles D, Calhoun VD,
Crespo-Facorro B, Roiz-Santianez R, Tordesillas-Gutiérrez D, Loughland C, Carr VJ, Catts S, Cropley VL, Fullerton
JM, Green MJ, Henskens FA, Jablensky A, Lenroot RK, Mowry BJ, Michie PT, Pantelis C, Quidé Y, Schall U, Scott
RJ, Cairns MJ, Seal M, Tooney PA, Rasser PE, Cooper G, Shannon Weickert C, Weickert TW, Morris DW, Hong E,
Kochunov P, Beard LM, Gur RE, Gur RC, Satterthwaite TD, Wolf DH, Belger A, Brown GG, Ford JM, Macciardi
F, Mathalon DH, O’Leary DS, Potkin SG, Preda A, Voyvodic J, Lim KO, McEwen S, Yang F, Tan Y, Tan S, Wang
Z, Fan F, Chen J, Xiang H, Tang S, Guo H, Wan P, Wei D, Bockholt HJ, Ehrlich S, Wolthusen RPF, King MD,
Shoemaker JM, Sponheim SR, De Haan L, Koenders L, Machielsen MW, van Amelsvoort T, Veltman DJ, Assogna F,
Banaj N, de Rossi P, Iorio M, Piras F, Spalletta G, McKenna PJ, Pomarol-Clotet E, Salvador R, Corvin A, Donohoe
G, Kelly S, Whelan CD, Dickie EW, Rotenberg D, Voineskos AN, Ciufolini S, Radua J, Dazzan P, Murray R, Reis
Marques T, Simmons A, Borgwardt S, Egloff L, Harrisberger F, Riecher-Rossler A, Smieskova R, Alpert KI, Wang
L, Jonsson EG, Koops S, Sommer IEC, Bertolino A, Bonvino A, Di Giorgio A, Neilson E, Mayer AR, Stephen JM,
Kwon JS, Yun JY, Cannon DM, McDonald C, Lebedeva I, Tomyshev AS, Akhadov T, Kaleda V, Fatouros-Bergman
H, Flyckt L, Karolinska Schizophrenia Project., Busatto GF, Rosa PGP, Serpa MH, Zanetti MV, Hoschl C, Skoch
A, Spaniel F, Tomecek D, Hagenaars SP, McIntosh AM, Whalley HC, Lawrie SM, Knéchel C, Oertel-Knochel V,
Stablein M, Howells FM, Stein DJ, Temmingh HS, Uhlmann A, Lopez-Jaramillo C, Dima D, McMahon A, Faskowitz
JI, Gutman BA, Jahanshad N, Thompson PM, Turner JA (2018) Cortical Brain Abnormalities in 4474 Individuals
With Schizophrenia and 5098 Control Subjects via the Enhancing Neuro Imaging Genetics Through Meta Analysis
(ENIGMA) Consortium. Biol Psychiatry. 84(9):644-654. doi: 10.1016/j.biopsych.2018.04.023.

FRE RTE T A SN B RINBEAMGE 2B 2 WG RLEUFET 2B DDOREAWPLR[L LV, AWK TIE, ENIGMA 2>V —
T LTSN B iRk & DILFEMIGEIZ T 4474 £ O A KIEBE & 5098 £ DEEF 2N RIZ, MRI HE» 5B U2 KE
E. BMEREEDOAXT FY S AZFEM Uz, ZORR, RINBEREBAICE W TREEKTIHERBEOETRA SN, 2o Ok
RIFKHEHECHBEL TV, IS ORI, BHEREDOERIZE D JFBAEHOMAZHMT I DEF A 5N,

VT ANV T KE, B, KIKRZEZ2ED, MAY 74NV 7 KREVPRN S EHBENEGEERENIEI YY) =V T L
O IL[FATE (F#F % Fukunaga M 2 &$ 102 £)

van Erp TGM, Walton E, Hibar DP, Schmaal L, Jiang W, Glahn DC, Pearlson GD, Yao N, Fukunaga M, Hashimoto R,
Okada N, Yamamori H, Clark VP, Mueller BA, de Zwarte SMC, Ophoff RA, van Haren NEM, Andreassen OA, Gurholt
TP, Gruber O, Kraemer B, Richter A, Calhoun VD, Crespo-Facorro B, Roiz-Santiafiez R, Tordesillas-Gutiérrez D,
Loughland C, Catts S, Fullerton JM, Green MJ, Henskens F, Jablensky A, Mowry BJ, Pantelis C, Quidé Y, Schall
U, Scott RJ, Cairns MJ, Seal M, Tooney PA, Rasser PE, Cooper G, Shannon Weickert C, Weickert TW, Hong E,
Kochunov P, Gur RE, Gur RC, Ford JM, Macciardi F, Mathalon DH, Potkin SG, Preda A, Fan F, Ehrlich S, King MD,
De Haan L, Veltman DJ, Assogna F, Banaj N, de Rossi P, Iorio M, Piras F, Spalletta G, Pomarol-Clotet E, Kelly S,
Ciufolini S, Radua J, Murray R, Marques TR, Simmons A, Borgwardt S, Schénborn-Harrisberger F, Riecher-Rossler
A, Smieskova R, Alpert KI, Bertolino A, Bonvino A, Di Giorgio A, Neilson E, Mayer AR, Yun JY, Cannon DM,
Lebedeva I, Tomyshev AS; Akhadov T, Kaleda V, Fatouros-Bergman H, Flyckt L; Karolinska Schizophrenia Project,
Rosa PGP, Serpa MH, Zanetti MV, Hoschl C, Skoch A, Spaniel F, Tomecek D, McIntosh AM, Whalley HC, Knéchel
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C, Oertel-Knochel V, Howells FM, Stein DJ, Temmingh HS, Uhlmann A, Lopez-Jaramillo C, Dima D, Faskowitz
JI, Gutman BA, Jahanshad N, Thompson PM, Turner JA. (in press) Reply to: New Meta- and Mega-analyses of
Magnetic Resonance Imaging Findings in Schizophrenia: Do They Really Increase Our Knowledge About the Nature
of the Disease Process? Biol Psychiatry. pii: S0006-3223(18)31935-8. doi: 10.1016/j.biopsych.2018.10.003.

L, @X 2z L THEE s NAEERICHT %

Va— U7 MR, EEEWEAS, KIRKRFEZ2EE. MAY) 74V =7 RENR VS EBNEGEEFEEI Y -V T Lk
D I[ETE (F#F 1% Fukunaga M %2 &8 58 £)

A RFIE T A S N5 EMEER & BRE OBEIX, REZAFHRANS W, ABgiTld, ENIGMA 22V =37 AIZENT 5
17 WHEEREBI D 1985 %4 DA R FHAEBAE 2 5512, PANSS OFERA 37 & MRI Gl S B S h - g BNIKEE T A —
A —DREIZ DO WTOME 26, BMEROEEE & 72 N ARTSHIREEY O EK A EEPERICTHET 2 Z e R, Z
NS OHRIE, FHEEOIERICE D RBEHOMBEEZHET 25D EEZ 5Nz,

EZY IV KFE & OILFESE (FE X Fukunaga M 2 &€ 10 )

Shin HG, Oh SH, Fukunaga M, Nam Y, Lee D, Jung W, Jo M, Ji S, Choi JY, Lee J. (in press) Advances in gradient echo
myelin water imaging at 3T and 7T. Neuroimage. pii: S1053-8119(18)32121-9. doi: 10.1016/j.neuroimage.2018.11.040.
HEITY VEEZKMT 2 GRE-MWILiX, MRIWTI Y YOKGEZEZWIZEHIT 2 Z L TEII NS, KiFETIE.
AFHAREORE L, 77 A JlE#ES MR ~NOGHOZO OB %2 FEM L 7=,

CEAR BRI AT =)
Jeffrey A. Brooks, Junichi Chikazoe, Norihiro Sadato, Jonathan B. Freeman ”The neural representation of emotion
perception reflects individual variability in conceptual knowledge” (Proceedings of National Academy of Sciences of
the USA, in revision)

(Z T B =)
Chen Xi, Shibata AC, Hendi A, Kurashina M., Fortes E, Weilinger N, MacVicar B, Murakoshi H, Mizumoto K
(2018) Rap2 and TNIK control Plexin-dependent tiled synaptic innervation in C. elegans. eLife, 7:e38801. doi:
https://doi.org/10.7554 /eLife.38801

3.3 BB CHEEH AT o-ABEARRESF

1. W& - %A
I-Shan Chen (#h#EHAER FAFZEERFT. KB
SONG, Chihong (& BB =, REBIE)
Pham  Quang Trung(ZEABREIEIMRMNT =, RHTMFLE)
Balbir Singh (\OERAEFEMZTIM, RHEMZLE)
Alsayed Abdelhamid Mohamed Alsayed (KINA{FRERIFERAFZEHM, HLHEE)
Dwi Wahyu Indiriani (A& 27 AP, NIPS VY —F 70 —)
Fransiscus Adrian Agahari (CKINHREEIEGREFZEHI, NIPS V39 —F7 20 —)
Derouiche Sandra (M@ NIPS VY —F 7 21 —)
Islam Md. Rafiqul (HEGAEBEARZEERM 18 -Lf5EH)
Li Tianbang (Mg AEERAFZEHRM ELAF5EH)
Yari Kamrani Yousef (fffilfd4=2RAFZEERM & EAFZEH)
Dennis Lawrence CHEUNG (ZEARIE &M FEEM 2R 1 LH5EE )

2. AMEABFEIRE
SEAVIEIRE (& B SNE AT BEBIR)
Derek Bowie (McGill University, Canada, Professor) ({iif#&Hes8 FH5eisM)
Ml (Dalhousie University, Canada, Professor) (i [l # i 22 55 M)
Boudaka Ammar (Sultan Qaboos X%, BIZK, Oman) (Hifa 4B 5% 5 )
Chen-Tung YEN (National Taiwan University, Taiwan, Professor) (Z#R1H M FEHFEEM)
Denis Le Bihan (Neurospin, France, Director) (OELAEFRARFSE (HB1Y)

3. LTI &2 1T o ANE AR (3 7 HEAL)
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Shawn Mikula (Max-Planck Institute of Neurobiology, Germany, Project Leader) (K {ifk i 22BM)

4. HHFCHISEIEEI % 1T o AAEAEFE (BITRERED)
Rizki Tsari Andriani ({fEBSRESR FARZEE8MT, FAHFR4E)
Li Tianbang (M4 BEAFZEE, #EAFKAE)
Feng Xiaona (HifEA4=BRAFZEEH, #OFKAE)
Nguyen Thi Hong Dung (fHlEBERRZEERM, #OMFRAE)
Dong Mingyi (ffifa4: BEAFZTERM, A= BRAASEE A4)
Deng Xiangmei (HIfaA4=BRARZEHM, SRR AE)
Stephanie Mouchbahani Constance (HilldZEBERFZEERM, McGill University, K224)
Misbah Rashid (425l - N3 iR FE TR, L4810 1 4F)
Anna SYNCHIKOVA (A&1E% M FZM 52, Institute of Experimental Medicine NWB RAMS PhD student,
Russia, HEHFER L VX — HFAEEEF 70— v )
Han-Yuan YEH (ZEAfEHMEFEN 2258, National Taiwan University, Taiwan, PhD student)
Syed Mohammad LOKMAN (£E4RIE PSSR ZEHM, University of Chittagong, Bangladesh, K%¥4, 1 v X —> ¥y
TH)
Woranan Wongmassang (24K 2T LRFFEHBI, #AFRA)
Zlata Polyakova (AR AT LHRSEERF, SRR E)
Pimpimon Nondhalee (& 2T ARFZEHM, A 4E) (2018.10~)
Lida Antonakopoulou (4K A T LRFSEEF, NIPS Internship)
Ahsan Khan (Hong Kong Polytechnic University, Hong Kong, Research Assistant) (/[0EAEBEZ2ffF2%E8)
Shin Hyeong-Geol (Seoul National University, South Korea, PhD student) (/0B ERFTERT)
Angela Zhang (McGill University, Canada, PhD student) (\0FRAFRZHFTERM)

5. AEERME % FAR U 7SN E W IEE
Jean-Francois Trempe (McGill University, Canada, Assistant Professor)
Marc Gielen (CNRS Institute Pasteur, Paris, France, Permanent Researcher)
Im Joo Rhyu (Korea University, Korea, Professor)
Alexander S. Mikhailov (Max-Planck Fritz-Haber-Institut, Germany, Professor)
Ruth Murrell-Lagnado (Sussex University, UK, Reader)
Adamo Mancino (McGill University, Canada, K*#Bt4:)
Edward Yan (McGill University, Canada, K¥Fi4:)
Hazna Noor Meidinna (Brawijaya University, Indonesia, %k, NIPS 1 v & —v ¥y 74)
Py i (Howard Hughes Medical Institute, USA, Research Scientist)
Veronica Egger (Regensburg University, Germany, Professor)
Michael Lukas (Regensburg University, Germany, Research Fellow)
Deurveilher Samuel (Dalhousie University, Canada, Research Associate)
Briggs Chantalle (Dalhousie University, Canada, Research Associate)
Munissa Sadykova (Nazarbayev University, Kazakhstan, X%4:)
Tatjana Strom (Humboldt University, Germany, K¥:*)
Reza Sharif Naeini (McGill University, Canada, ###%)
Jianguo Gu (University of Alabama, USA, #%)
Supachoke Mangmool (Mahidol University, Thailand, Associate Professor)
Suhaini Binti Sudi (Universiti Malaysia Sabah, Malaysia, Graduate Student)
Inés Trigo Damas (CINAC, Spain, #ff5t8)
Diego Vidaurre (KRERARZRZPid: anbnemisesl, Bi%)
Gadi Goelman (Hadassah Hebrew University Medecal Center, Israel, Professor)
Jonathan R.Polimeni (Harvard Medical School, USA, Assistant Professor)
Li-Wei Kuo (National Health Research Institutes, Taiwan, Assistant Investigator)
Luis Alberto CARRILLO REID (National Autonomous University of Mexico, Mexico, Assistant Professor)
Weiwei HU (Zhejiang University, China, #{%)
Zhong CHEN (Zhejiang University, China, PI/#%)
Andrew J MOORHOUSE (University of New South Wales, Australia, Associate Professor)
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6. BEREH, H25WVIESFINED SIRE L 72 HARNHGLE
Wi & North Carolina State University, #2¢8 (USA, &%)

4 BADZZFNDBRFHERE

(FhERSRE SR FAFZEERIT)

1.Yoshihiro Kubo (2018.11.20) “Phosphoinositides modulate the voltage dependence in Two-Pore Na™ Channel 3
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