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2007 FE

PRARTFE 33 27 26 13 19 7 125
HEAFEZ AR 212 109 415 47 62 16 861
i E AR )R 9,307,802 5,136,620 | 12,109,940 1,799,060 2,047,140 | 1,318,506 31,719,068
TR TA 6,059,270 2,721,340 | 10,575,860 1,678,080 726,960 420,160 22,181,670
2008 FE

PRIRIERL 35 30 25 1 13 15 7 126
LEWRSIAER 184 124 495 11 36 62 14 926
ket TR 9,355,910 5,118,530 | 11,926,400 750,000 | 1,959,040 2,975,440 | 1,060,446 33,145,766
THFES A R 4,500,000 4,200,000 - - 650,000 650,000 350,000 10,350,000
2009 FE

PRARTFR 37 37 25 1 14 16 7 137
HEHRS AR 186 114 422 21 42 53 17 855
ket RAC D 8,663,280 6,272,913 | 12,079,660 750,000 | 2,225,400 1,922,024 938,140 32,851,417
THRESn B AL ) AR 5,400,000 5,550,000 - - 700,000 550,000 350,000 12,550,000
2010 FE

PRIRIFEL 43 32 22 2 21 19 6 5 150
HERFFESIAR 165 127 365 13 73 75 18 14 850
ket T RAC D 8,456,670 7,617,008 | 10,788,180 750,000 | 3,422,100 2,995,060 912,740 | 750,000 | 35,691,758
R o] 4,950,000 7,156,000 - - | 1,050,000 750,000 300,000 - | 14,206,000
2011 EE

PRARIERL 41 43 23 1 19 26 7 9 169
LEWR SR 187 151 386 10 76 98 17 14 939
ket TR 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
THRESL B 7 R 4,950,000 6,942,000 - - 850,000 950,000 350,000 - | 14,042,000
2012 FE

PRARTFR 44 44 21 1 18 33 - - 0 161
HRFFESIAR 183 158 356 15 70 130 - - 0 912
R e 9,246,760 | 10,541,760 | 10,127,680 750,000 | 3,250,714 6,314,550 - - 0 | 40,231,464
THFEANEAC ) 28 5,700,000 9,952,000 - - 900,000 1,400,000 - - 0 | 17,952,000
2013 FE

PRIRPFEL 34 53 20 2 17 26 - - 0 152
HERFFESIAR 173 190 298 19 58 92 - - 0 830
ket T RAL D 7,372,710 | 10,697,270 8,793,860 | 1,500,000 | 3,007,200 4,375,910 - - 0 | 35,746,950
THFESR BB 2E 4,950,000 | 11,302,000 - - 850,000 1,200,000 - - 0 | 18,302,000
2014 5E

PARTEEL 38 73 19 2 10 25 - - 0 167
LEWIR IR 190 256 339 18 36 84 - - 0 923
ket T RAL S 8,150,230 | 11,399,190 9,433,630 | 1,500,000 | 1,537,080 3,941,860 - - 0 | 35,961,990
THRESL B 7 AR 5,250,000 | 11,602,000 - - 400,000 1,100,000 - - 0 | 18,352,000
2015 FE

PRARTFR 41 79 19 1 9 25 - - 0 174
KRS R 195 266 314 21 34 88 - - 0 918
R e 9,944,400 | 13,911,750 9,236,490 750,000 | 1,566,320 5,663,804 - - 0 | 41,072,764
THAES T AC D AR 6,000,000 | 13,252,000 - - 450,000 1,200,000 - - 0 | 20,902,000
2016 EE

PRIRPFEL 39 62 20 2 10 31 - - 2 166
LEFESIMAE 166 224 336 23 37 125 - - 3 914
ket T RAL D 8,080,732 | 12,438,562 9,644,230 | 1,500,000 | 2,007,150 7,899,924 - - | 300,000 | 41,870,598
THFEM T AL FE 5,850,000 8,850,000 - - 500,000 1,450,000 - - 0 | 16,650,000
2017 EE

EESINGRS 35 63 24 0 10 31 - - 0 163
LEWIR SR 150 229 334 0 32 110 - - 0 855
ket T RA S 7,400,060 | 11,073,600 | 11,364,680 0 | 1,751,230 7,331,686 - - 0 | 38,921,256
THRESL B 7 R 5,100,000 7,940,000 0 0 500,000 1,400,000 - - 0 | 14,940,000
2018 FE

PRARTFR 45 60 23 0 5 36 - - 1 170
HFFFSIAR 150 239 360 0 16 136 N - 9 910
R e 8,767,948 | 12,256,860 | 11,291,560 0 759,350 8,690,858 - - | 150,000 | 41,916,576
THFEM T AC D AR 6,099,000 8,492,000 0 0 250,000 1,700,000 - - 0 | 16,541,000
2019FE

PERTEE 37 65 20 2 7 38 — — 0 169
LRSI R 113 228 315 45 23 145 - - 0 869
ket T RAL D 6,320,842 | 11,016,452 9,427,840 | 1,500,000 | 1,264,420 8,089,802 - - 0 | 37,619,356
THRES T AL AR 5,120,000 8,770,000 - — 350,000 1,700,000 — — 0 | 15,940,000
2020 EE

PRARTFEL 51 71 21 1 — 41 - - 0 185
HRFRSIAR 130 218 333 17 - 173 - - 0 871
ket TR 8,588,070 | 11,221,720 9,959,520 750,000 — 710,849,790 — — 0 | 41,639,100
THRESH B 7 RE 7,290,000 | 10,211,450 - - - 1,900,000 - — 0 | 19,401,450
2021 FE

PRRTFE 52 75 28 0 — 44 - - - 199
HFFFESIA R 136 239 459 0 — 199 — — — 1,033
R e 9,583,750 | 11,135,440 | 13,141,630 0 — | 13,718,890 - - — | 47,579,710
THFES TR AC 7D AR 6,890,000 | 10,345,000 - 0 - 2,200,000 - - — 719,435,000
2022 FEE

PARTE 68 76 29 1 — 37 — — - 211
S INE] 184 231 201 14 - 148 — — — 778
ket TR D 12,095,460 | 10,303,660 | 12,726,750 750,000 9,505,030 45,380,900
THREM A FR 9,026,000 | 10,500,000 - — — 1,550,000 — — — | 21,076,000
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National Primate Research Center of Thailand
Chulalongkorn University

Bangkok, 10330

Thailand

Professor Junichi Nabekura, Director General of NIPS
Professor Yoshihiro Kubo, Vice-Director General of NIPS
Professor Atsushi Nambu, Chief Chairperson

National Institute for Physiological Sciences

Okazaki, Japan

7t January 2023
Dear Profs. Nabekura, Kubo and Nambu,

First of all, please allow me to thanks for this opportunity giving to me to visit NIPS. This visiting
program is an extremely memorable experience for me. It is not only a good chance to visit the well-
known established laboratories and the outstanding research team which have had strong
contribution to physiology and sciences, but it is also once in my life-time to interact with all 21
principles investigators/representatives and the members of each laboratory at NIPS. Apart from the
perspective in science, | very much appreciate for their warm hospitality and friendship giving to me.
Please pass on my thanks to all NIPS principle investigators/representatives, staff, and students who
welcomed me to visit their laboratories, exchanged their knowledge and progress with me, and spent
time to have a conversation with me during lunch and dinner. Last but not least, [ very impress for
an effort of the executive of NIPS on improvement of the institute in any ways which I could learn
during the entrance and exit briefing. In the future, if I can be any help for you and NIPS, please do
not hesitate to ask me.

With my warmest regards,

(,,_S- 'cala?w\‘\“\ﬁ(ma(
Al

Professor Dr. Suchinda Malaivijitnond
Director
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NIPS Goal: Elucidation of the human body functioning by investigating at molecular, cellular, organ
and individual levels
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Board and CEO, Primates Enterprise Co., Ltd.
Professor, Department of Biology, Faculty of Science, Chulalongkorn University, Bangkok,
Thailand
Email: Suchinda.m@chula.ac.th
Phone: 66-2-2185275

Declaration

This report is produced based on my two-day visit to 21 laboratories of National Institute for
Physiological Sciences (NIPS), discussion with Director General, Vice Director General and Chief Chair
Person during the entrance and exit briefings, communication with Pls or representatives of each
laboratory, and general conversation with Ph.D. (Japanese, Thai, Malay, Vietnamese and Chinese)
students, and young researchers during two-day lunch times. Additional understanding of the
institute was gained from the NIPS website, year reports, and printed documents provided by each
laboratory.
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Preface

NIPS is an inter-university research institute for research and education on human physiology. NIPS
has three major missions including Research, Collaboration and Education. For the Research, NIPS
aims to investigate the mechanisms of human body function through the cutting-edge research
focusing on brain, nervous system and homeostasis, from the molecular, cellular, organ, organism
and society levels. For the Collaboration, NIPS aims to be a national and international research hub
through the collaborative studies with domestic and foreign researchers. For the Education, NIPS
aims to nurture the graduate students and young scientists through the Ph.D. course in physiological
sciences of SOKENDAI (The Graduate University for Advanced Studies), annual NIPS Training Course,
and NIPS Internships.

As its function as an inter-university research institute, NIPS is operated by the research community.
It has a remarkable founding beginning which is clearly distinctive from other institutions. From its
establishment in 1977, NIPS is now 45 years old. If compared to the age of a human being, it can be
considered middle-aged. The institute can produce outstanding research with international
recognition. It can stand in the forefront of the world's leading research institutes in physiology.

NIPS comprises 80 academic staff, 33 technical staff, 28 postdoctoral fellow, 42 graduate students
and 86 supporting staff (data in 1st April 2022). The Director General is the top executive of NIPS
working under the guidance of the Advisory Committee for Research and Management with the
support of the Research Enhancement Strategy Office. NIPS is divided into 4 departments, which are
sub-divided into 19 divisions, 4 centers and 1 technical division.

Under the leadership of the Director General (Professor Dr. Junichi Nabekura), the Vice Director
General (Professor Dr. Yoshihiro Kubo), and the Chief Chair Person (Professor Dr. Atsushi Nambu),
their dedication, enthusiasm, and commitment to excellence of NIPS continue to be nurtured at the
highest possible level. I am impressed with their accomplishments, their skill, and their judgment in
dealing with the immediate challenges faced by them, especially the current situation of being
shorthanded for financial support and staffing. I also am impressed with their thoughtfulness in
identifying and assessing longer-term challenges and carefully considering their options for
addressing them.

Concerns and Recommendations

[ am optimistic about the many strengths of the NIPS that include leadership and support staff who
are experienced and dedicated, and who are committed to making the institute the best that it can be
with the cutting-edge research resources. Though I commends the leadership and staff of the NIPS
for their accomplishments since the establishment of the institute, there are some issues of concerns
that could be improved for being a better institute. My recommendations are arranged based on the
three missions of NIPS as follows:

1. Research

Research in NIPS is a bottom-up integration from molecules to individuals, i.e., genome, molecule,
synapse/microstructure, neuron/glia, neural circuitry/organization, behavior, cognition,
homeostatic regulation to social behavior which from a combination of both in-depth and broad
research. [t also provides further understanding of the fundamental mechanisms causing diseases, to
enable new and improved treatments for the diseases and the symptoms. Importantly, NIPS has all
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levels of laboratory animals starting from lower vertebrate (frogs; Xenopus laevis) to small mammals
(mouse and rat), and non-human primates (marmoset and Japanese macaque), as well as the study
in human. Although the main research theme of the institute is focusing on neuroscience (basic
function of brain) but it has begun to expand its research base to homeostasis. NIPS has many
advanced research equipment/machines and special experimental tools such as viral vectors and
transgenic mouse and rat. The dignity of NIPS is the research collaborations with world-class
researchers under the projects/programs, for example, of Japan-US Brain Research Cooperation
Program, Brain-MIND beyond, and Advanced Bio-Imaging Support, which leads to the outstanding
publications in Tier 1 (up to 17.5% in 2021) and the FWCI value of about 1.25.

Concerns and Recommendations

1. Although the research focus is to understand human structure and function, it has no official
collaboration with the clinical study or clinical facility.

2. NIPS has no state-of-the-art industry-academia collaboration mechanisms. This is frequently

encountered in many renowned research institutes including in Thailand. A translation of knowledge
gained from laboratories to the pharmaceutical industry is lacking. Although there is a central unit of
the institution that performs this function, the work is not in a proactive manner. The existing
mechanism of the industry-academia collaboration is in a way that is waiting for the industry to come
in contact. It is not easy to advertise the outstanding knowledge of the various laboratories in the
institution to targeted biotechnology and pharmaceutical industries. The person who should take
this role needs to have the business knowledge and the scientific background. The personnel should
understand how the fundamental research output could be applied to the pharmaceutical outcome.
He should have a network with the industries, should know how to pitch them, and more importantly,
he should act as facilitator to help the NIPS’s researchers to deal with the paper works and intellectual
property. At the end, the NIPS researchers can continue to do fundamental research, and their
research results can be converted to be subsidiary financial support to the institute.

From my two-day visit to the laboratories, I could see that they have many research results that are
waiting for someone to pick it up and translate to the pharmaceuticals, especially research in
laboratory animals. The institute lacks the connection to the clinical facility, possibly in the form of a
Memorandum of Agreement, in order to bring the research results into the clinical trial.

3.Viewing from my perspective of the director of the Thai primate center, I found that the governance

of NIPS is still unclear to me, such as no clear mission, vision, goal and year plans. The benchmarking
with world-leading institutions such as Cambridge University is not clearly identified. The
organizational structures with too many divisions that overlap in their research theme and the names
of the division does not reflect to its activities might cause confusion to researchers who want to
connect with NIPS. Human resource planning is another issue that needs to be considered. NIPS
should internally create a stimulative work path that supports the dedicated personnel, such as a
promotion from Assistant Professor to Associate Professor and Professor, respectively.

2. Collaboration

Collaboration at NIPS is through the shared facility with free of charge of advanced
equipment/machine such as 3T Dual MRI, 7T MRI, MEG/EEG, 2-photon microscopes, SBE-scanning
electron microscope, and phase contrast electron microscope.
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Concerns and Recommendations

Most of the collaborations that take place in NIPS are based on personal relationships, especially for
research conducted in institutions. At present, NIPS has MoUs with some institutions abroad.
However, there is no any special privileges of personnel coming from agencies under MoU, compared
to agencies without a signed MoU with NIPS. Therefore, both national and international collaboration
should be made to be more concrete, and if possible, a system should be set up.

As for Chulalongkorn University, NIPS currently has an MoU with the Faculty of Pharmaceutical
Sciences or at the faculty level. Thus, NIPS is not widely known to other faculties that also have the
Department of Physiology such as the Faculty of Medicine, Faculty of Dentistry, Faculty of Veterinary
Science, and Faculty of Science. In order to expand the cooperation that has existed for a long time
and be able to use the full benefits of Chulalongkorn University, an MoU should be raised to the
university level. So that the staff and students from other faculties can share the MoU, and NIPS
staff/students can access any facilities of Chulalongkorn University, for example, library, dormitory,
and internet.

3. Education

Accepting Ph.D. students through SOKENDAI (Graduate University for Advanced Studies) and
accepting graduate students from other universities are a good system to build a good scientist.
Students from many countries and from Japan came to conduct their Ph.D. research at NIPS.

Concerns and Recommendations

1. Having the opportunity to talk with students during lunchtime, I found that they were from
Malaysia, Thailand, Vietnam, and China; however, I did not see any students from Europe and
America.

2. Currently, the institute has a limited number of Ph.D. student and postdoctoral fellow. Although
there are activities for undergraduate students to attend at NIPS such as short-term training or trial
enrollment, it is only for Japanese students. For international students, the institute has an internship
program, but it is costly for NIPS, thus it becomes highly limited. With an online technology that has
been dramatically developed during the COVID-19 pandemic and people frequently used it in their
daily life such as zoom meeting, | recommend the institute to hold an open house event via zoom
platform, in English version, for foreign students starting from FY2023. It is a cheap investment and
is accessible easily. Based on my two-day visit, I found that all NIPS staff could communicate well in
English. Using a zoom platform, it can separate the students, who are interested in conducting their
Ph.D. program in some specific laboratory, into a separated zoom room, and discuss with specific
professor and his/her team directly. This will increase the opportunity to recruit more foreign
students to NIPS. It will also indirectly publicize the institution.

4. Some significant concerns that supplement to those three missions

4.1. Laboratory animals

The institute's strength is its own production unit for transgenic rodents for use in its research
according to the research question or according to the needs of researchers in the institution. Being
superior to other neuroscience research institutes, NIPS has its own non-human primate (NHPs;
marmosets and Japanese macaques) facility. Besides, the use of endemic Japanese macaques, which
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are counted as pest animals in Japan for research purposes, can mitigate the problem of human-
macaque conflict to the country.

However, in this strength, there are hidden weaknesses as follows:
1. Using the high amount of budget to maintain the colony of transgenic animals and NHPs.

2. Use of Japanese macaques as laboratory animals might encounter with some problems. Since
Japanese macaque is endemic to Japan, researchers in other countries have not been able to replicate
the experiment. Therefore, data sharing between NIPS researchers and researchers in other
countries might be difficult. One main reason of selecting animals for experiments is that an enough
physiological and anatomical background information of the animals should be in place. For example,
we should know how the normal functioning of a particular neuron is, then we can tell what abnormal
is? That is the main reason why the NHPs used by researchers around the world are rhesus macaques
(Macaca mulatta) and cynomolgus macaques (M. fascicularis) because their distribution is
widespread in the world, only next to humans.

3. The institution currently does not have any international standards for animal care and use that
would serve as a tool to protect the institute from the animal right groups. Because the animal right
groups that opposes the use of laboratory animals are everywhere around the world, and they are
very active nowadays, especially in invasive neuroscience experiments. At present, although the
institute has not faced such a problem, it is better to take precautions before problems arise. One way
to ensure that the institution can be internationally accepted by other agencies is to apply for the
AAALAC International accreditation. This will also extend a possible collaboration with foreign
agencies, especially in Europe and America that the use of laboratory animals is restricted. In the
United States, for example, researchers with the NIH grants can only conduct research at the
AAALAC-accredited institutions. Looking at the current structure and organization of NIPS, it should
be very difficult to apply for AAALAC International accreditation as a whole. This is because the use
of animals is not centralized in one place. The initial step is to organize and to operate the central
animal facility (a main part of laboratory animals at NIPS) following the “Guide for the Care and Use
of Laboratory Animals, 8% edition” published by National Research Council of the National
Academies, and apply for AAALAC International Accreditation.

4.2. Public relations

From my point of view, the institute is still a bit weak in public relation making the institution less
well known to students, researchers, scientists and industries comparing to RIKEN, Japan. The
institute may need to do more public relation activities such as exhibiting at various academic
conferences and publicizing when NIPS personnel are invited to give talks in some conferences or
symposia.

4.3. Financial crisis

At the current situation, the main source of budget (52%) for the operation of NIPS is from the
government, which has to be shared with other institutions under the National Institute of Natural
Sciences. In FY2021, an estimated annual budget is 25 Million USD. Approximately 60% of the
government budget is spent on personnel salaries. Looking back about 10 years (compared to
FY2011), the budget has been decreased by 20%. This is an inverse picture with the growth of the
agency and the economic situation where the cost of living index is rising around the world. On
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average, there is a cut of about 1.6% of the government budget per year, which is in contrast to the
acquisition of many expensive equipment such as Ultra-high-field 7-Tesla MRI, Dual 3-Tesla MR,
SBF-SEM, Multiphoton Excitation Laser Microscopes, Megnetoencephalography (MEG) and Super-
resolution microscope. In particular, NIPS requires a large amount of budget to operate and maintain
these equipment/machines, especially the cost of electricity. Having a policy that no fee payment is
needed for a collaborative research, this leads to a huge burden of the executive to earn money for
this expense. Therefore, the institute must consider the cost-benefit balance of acquiring new
equipment; the access fees for institutional equipment (such as identifying MoU and Non-MoU
agencies); and the depreciation of the equipment/machines and the building itself.

During this Japanese economic recession that government cuts research funding, the institute has to
have a back-up plan or risk assessment, if it has no longer support from the government. Because
now many research centers or educational institutions around the world have started to have a policy
to support themselves, such as setting up a start-up company or enterprise or having an intellectual
property registration unit. Stimulating the principle investigators to seek for external fund, especially
from abroad, is also necessary.
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1.1 Professor Philip Eaton

F AR RS RRE OEIR S 7 7 )LIAZEARFT (FBREEREER) O

SHE

(William Harvey Research Institute, Barts and the London School of Medicine and Dentistry,

Queen Mary University of London, United Kingdom)

I very much appreciated the invitation and opportunity
to review the laboratory of Professor Nishida, provid-
ing me the chance to understand further the work of his
group within the Division of Cardiocirculatory Signal-
ing at the National Institute for Physiological Sciences
(NIPS), Okazaki, Japan. I met with Professor Nishida
on Thursday 27" of October 2022 in Sendai, when we
were mutually attending the 12th International Confer-
ence on the Biology, Chemistry and Therapeutic Ap-
plications of Nitric Oxide. Indeed, Professor Nishida
was one of the Presidents of this world-renowned con-
ference and it was impressive that he and his colleagues
could deliver such an important conference in these still
challenging times as we emerge from the COVID-19
pandemic. This in itself highlights an important role
that so many international scientists of different career
stages benefit from immensely, and Professor Nishida is
to be highly commended for supporting our worldwide
community in this important task requiring so much
dedication and vision.

Although I was already familiar with some of the work
of Professor Nishida and his team, he helpfully de-
scribed to me the structure and makeup of his lab-
oratory, which I was previously fortunate enough to
visit in Okazaki. During that previous visit, I had the
chance to discuss science with his staff and students.
They were very enthusiastic and passionate for their
work, which was abundantly clear as they explained
their various projects. Indeed, some of these studies are
still ongoing and I discussed them in quite some detail
with Professor Nishida during our Sendai meeting, as I
will come to below. It was also evident that many re-
searchers have moved on from the Nishida laboratory
and are now located in various laboratories around the
world, illustrating very convincingly that training to a
very high level is being provided by Professor Nishida
and the NIPS. This important achievement should be

congratulated, as it crucially provides the next genera-
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tion of scientists that will take the positive influence of

Professor Nishida and your Institute forward.

I learned that Professor Nishida has dual appointments
and to support and maintain his NIPS-based laboratory
a post-doctoral Fellow and two students were seconded
from his Kyushu University laboratory. Importantly,
Associate Professor Akiyuki Nishimura provides signif-
icant leadership and administrative support. This is
an excellent arrangement and allows Professor Nishida
to use his experience and skills to deliver enhanced re-

search and productivity.

Multiple Important Programmes of Work

Professor Nishida explained he has several inter-related
programmes of work that broadly relate to cardiovascu-
lar health and disease. His group undertakes basic sci-
ence studies that define mechanisms that contribute to
myocardial dysfunction. Importantly, there is a trans-
lational side to his studies, with important drug dis-
covery work aimed at increasing health in an ageing
population. Below I summarise four of the important

projects that we discussed in some detail.

1.

tions and diseases

TRPC3/6 channels in cardiovascular func-

Cardiovascular structure and functions are regulated
by neurohumoral factors. The Nishida group studies
receptor-activated cation channels TRPC3 and TRPC6
that are activated by PLC-linked receptor signalling.
Although these two channels may be expected to have
redundant roles due to homology, the Nishida labora-
tory’ s murine studies revealed significant differences in
their respective physiological functions. For example,
they found TRPC3 positively regulates reactive oxygen
species (ROS) signaling via a Nox2 during complex that



promotes mouse myocardial atrophy. Intriguingly, they
found the anti-asthma drug ibudilast inhibits the for-
mation of the complex and protects against myocardial
wasting. This translational aspect speaks strongly to
the connectivity of how they are taking basic research
towards new therapies for patients with yet unmet ther-
apeutic need.

In contrast, they found TRPC6 activity promotes
baroreflex-dependent cardiac positive inotropic effects.
This is mediated by nerved-derived norepinephrine ini-
tiating myocardial Zn?t influx via a l-adrenergic re-
ceptors, enhancing cAMP-dependent cardiac contrac-

tility.

2. Redox-dependent alternative internalization
(REDATI) of GPCRs

The mechanism(s) by which GPCRs are not inter-
nalised by GRKs remains unclear, but the Nishida
group made a breakthrough in this area. They found
P2YsR is a receptor that is not readily internalised
by ligand stimulation and, notably, they demonstrated
that isothiocyanates found in green vegetables trigger
this to cause anti-inflammatory actions. They clearly
demonstrated that isothiocyanates modify Cys220 in
the intracellular third loop, which is followed by Lys137
ubiquitination. This REDAI mechanism was shown by
the Nishida group to be conserved in GPCRs.

3. Reactive sulfur signalling in the myocardium

Although cysteine hydropersulfide (CysSSH) is an en-
dogenous nucleophilic biomolecule in cells, little is
known about its biosynthesis or physiological func-
tions. The Nishida laboratory very excitingly showed
CysSSH forms from L-cysteine, catalysed by cysteinyl-
tRNA synthetases (CARSs). They also showed CARSs
catalyses cysteine polysulfidation that regulates mi-
tochondrial biogenesis and bioenergetics.  Further-
more CysSSH was demonstrated to negatively regu-
late dynamin-related protein (Drp) 1 and so mito-

Indeed, CysSSH caused abnormal

cardiomyocyte mitochondrial hyperfission, resulting in

chondrial fission.

early senescence and cardiac vulnerability to hemody-

namic stress. Crucially, they found cilnidipine attenu-
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ated adverse events, again, as above, providing a clear

translational direction for this important work.

4. New technology to evaluate multi-level inter-

actions

Traditionally the heart is simply considered a muscu-
lar pump, but it also functions as an endocrine organ,
To
understand this complexity, the Nishida group is de-

releasing hormones such as natriuretic peptides.

veloping new methods to comprehensively analyse sig-
nalling molecules released by the heart. They hope
this new technology will help elucidate connections be-
Their

inventive approach will establish if heart-derived pro-

tween the heart and different organ systems.

teins are transported to other organs by specifically la-
This

contemporary work may provide valuable new insights

belling proteins synthesised in cardiomyocytes.

relevant to cardiovascular health and disease, consis-
tent with the overall ambitions of Professor Nishida’ s

laboratory.

Research productivity

During this review period, Professor Nishida and his
colleagues published 27 primary research papers and
eight reviews articles, many of which are in world-
renowned, preeminent journals. This is an outstanding
achievement, and this brings high visibility, to not only
the Nishida group, but NIPs as well. This is further
empathised by the presence of this group at national
and international conferences, which notably Professor

Nishida has helped organise as I mentioned above.

The future and summary

What is abundantly clear from my conversation with
Professor Nishida is that his work is not only at the
forefront of international level research, but crucially
that there is a lot more to come. I am confident that
the current projects in his group not only address im-
portant biomedical questions, but also he will deliver
these to a high level by publishing their findings in top

tier journals.



In summary, it was very enjoyable to spend time dis-
cussing the world-leading research performed at the
Nishida laboratory based at NIPS. It is clear that he
contributes very significantly to our global research

community. Of course, to deliver the ambitions of
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Professor Nishida will require sustained support from
NIPS, which I recommend should be provided at the
highest level because this will undoubtedly result in
great successes and so help maintain the great reputa-

tion of your Institute.
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2.1 Professor Leonhard Schibach (Ludwig Maximilians Universitat, Munich, Germany)

To prepare this report I was kindly provided with a
written activity report of activities of the laboratory
and access to all published materials from recent years.
I also participated in a zoom meeting on November
11, 2022, which included a 60-minute presentation by
Professor Sadato and an in-depth discussion with Pro-

fessors Sadato, Koike and Fukunaga.

General overview

The Division of Cerebral Integration (DCI) / Depart-
ment of System Neuroscience was established in 1999 to
study higher brain functions focusing on brain activity
related to cognition, memory, thought, behavior and
emotion. As such the laboratory is one of the first ded-
icated cognitive neuroimaging facilities in Japan and
has been at the forefront of using and developing state-
of-the-art cognitive neuroimaging techniques. The unit
engages with and serves an extensive network of institu-
tions and collaborators in and outside of Japan. Since
the beginning, the laboratory has grown consistently
and provides ample opportunities for research train-
ing to Master and doctoral students. Furthermore, the
laboratory is also very well connected internationally
and has an impressive track record of welcoming over-
seas researchers and post-doctoral fellows via positions
funded by the Japanese Society for the Promotion of
Science (JSPS).

Research focus & achievements

In terms of research focus, the division has been a fron-
trunner for the investigation of the development of hu-
man communication by means of neuroimaging and has
contributed extensively to studies in the field of devel-
opmental neuroscience by focusing on social skill de-
velopment and its neural bases, but also social neuro-
science by focusing on cross-brain mechanisms of social
interaction. In terms of methodological advances, the
division has implemented 3T as well as 7T MRI neu-
roimaging and plays a leading role in developing these
techniques as well as others such as high-resolution

EEG and fNIRS further. Building on the success of
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initial studies in the division, a highly sophisticated 2-
person “hyperscanning” MRI setup was created that
includes two 3T MRI machines, which allow for the
concomitant investigation of two persons, who can in-
teract with one another via a live video broadcast sys-
tem or other forms of mediated communication. Based
on these ground-breaking achievements, the investiga-
tion of the neural correlates and mechanisms of social
interaction have been at the center of activity at the di-
vision in recent years and have yielded completely new
insights into the neurobiology of social interaction.
For instance, in studies that allow two persons to ex-
change facial expressions while simultaneously under-
going 3T neuroimaging, it was shown that right in-
ferior parietal lobule plays a critical role in forming
shared representations of actions. Other studies have
focused on the importance of mutual gaze or ‘eye con-
tact’ and their underlying neural correlates. Here, it
was found that mutual gaze is associated with activa-
tion in the cerebellum and anterior cingulate cortex, as
well as greater functional connectivity between anterior
cingulate cortex and anterior insular cortex.

Studies of social contingency conducted in the divi-
sion have focused on the coupling between one’ s own
behavior and the effect that this may have on another
person. To this end, a joke-telling neuroimaging study
was conducted, which demonstrated that self-relevant
responses activated medial prefrontal cortex (MPFC)
and that making others laugh resulted in activations of
the ventral striatum, an important component of the
brain’ s reward system. An advanced psychophysio-
logical interaction analysis demonstrated that MPFC
activity gates information processing between sensory
areas and the ventral striatum. When using this par-
ticular task in a group of persons with an autism di-
agnosis, it was shown that MPFC and reward-related
brain responses were attenuated in autism.

Another series of studies focused on the important
phenomenon of gaze-based social interaction and joint
attention, i.e. the sharing of experiences across per-

sons. In addition to using gaze-based social interaction



tasks, the division also used a language-based feature
recognition task, in which the initiator of a social ex-
change verbally asks the partner to pay attention to
a particular spatial location or object feature, and the
partner directs their attention accordingly. Results re-
vealed pair- and task-specific cross-brain synchroniza-
tion of the right AIC-inferior frontal gyrus (IFG) and
right superior temporal sulcus.

From a scientific standpoint these elegant suites of
studies described above serve as excellent examples for
an impressive body of work and publications generated
by the Sadato lab and demonstrate the importance of
studying real-time social interaction and to do so not
only in single brains, but across interacting brains. Re-
sults of the studies have consistently been published
in medium and high-impact, peer review journals and
have, thus, made a significant contribution to the rele-
vant literature. Moreover, the technologically creative
and groundbreaking solutions provided by the division
have been an inspiration for the entire field of social
neuroscience, which has taken an ‘interactive turn’ in
recent years to focus more strongly on real-time social
interaction. Clearly, the Sadato lab and division has
been most influential and a trail blazer in this context
by conducting studies, which demonstrate cross-brain
effects to be relevant for successful communication and

push the frontiers of a truly social neuroscience.

Research environment & collaborations

The Sadato lab is part of the National Institute of Phys-
iological Sciences (NIPS), which is one of Japan’s lead-
ing research institutes. NIPS has a strong reputation
for scientific excellence and is also recognized interna-
tionally for its high quality research output.

Professor Sadato provides excellent scientific leader-
ship to the lab and encourages a collaborative style
while setting an outstanding example for work ethic as
an inspiring leader. Overall, the lab consists of a very

hard working group of individuals, several of whom I
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have had the privilege to meet personally during pre-
vious visits and conferences, who are scientifically cu-
rious, extremely well-trained and interpersonally kind
and gracious, embodying a collaborative spirit of scien-
tific investigation and exchange.

The Division is also actively involved in training stu-
dents and provide access to fMRI for researchers from
other fields.

In addition to the important contributions in the
field of social neuroscience, the division has also im-
plemented a cutting-edge high-field MRI system (7T)
and have used it to implement novel neuroimaging tech-
niques, such as non-BOLD layer-fMRI. In addition, the
division has also been part of big data consortia and
have contributed to big-data analysis of psychiatric dis-
orders. There are also important links to other strong

neuroimaging programs in Japan and world-wide.

Conclusions

The Division of Cerebral Integration led by Profes-
sor Sadato is an internationally recognized, highly suc-
cessful neuroimaging laboratory. Since its foundation,
the lab has seen an impressive development centered
around the idea of studying neural development in re-
lation to social interactive capabilities. The division
must, therefore, be considered among the world-leading
neuroimaging groups, which works at the highest sci-
entific level across a broad range of neuroimaging ques-
tions and is strongly connected to a network of inter-
disciplinary partners at the national and international
level. In that regard, the division has a strongly col-
laborative outlook and is in charge of providing techni-
cal support for advanced research using magnetic res-
onance imaging for other institutions and is hosting
training courses and conferences. Taken together, the
Division is a leading institution in the burgeoning field
of social neuroscience and continuous support is highly

recommended.
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3.1 Professor Melinda Dwinell (Medical College of Wisconsin, USA)

Laboratory Evaluation on November 14, 2022

It is my pleasure to prepare this evaluation of Dr.
Hirabayahi’ s laboratory in the Section of Mammalian
Transgenesis at the National Institute for Physiolog-
ical Sciences (NIPS). I met with Professor Masumi
Hirabayashi and Toshihiro Kobayashi on November 14,
2022, through an interactive virtual session including
members of the lab and collaborating colleagues. For
more than twenty years, the Hirabayashi laboratory has
been performing impressive, novel studies with notable
recent publications in journals such as PNAS, Scientific
Reports, Nature Communications, Nature Cell Biology,
and PLoS One. The recent work presented by Asso-
ciate Professor Masumi Hirabayashi and Associate Pro-
fessor Toshihiro Kobayashi during our virtual meeting
included inspiring work done through the core facility
to generate genetically modified rodents and projects
using cutting-edge approaches with pluripotent stem
cells and unique rodent models for organ regeneration.
During the past 5 years, the outstanding achievements
are evident by their scientific contributions, the collab-
orations within academia and industry (private compa-
nies), and the remarkable publication record including
33 manuscripts, 2 review articles, and 2 book chapters.
This research group, consisting of trainees (postdoc and
graduate student) and technical staff, run an efficient,

collaborative program with clear overarching goals.

Significant progress included the following:

1) Ongoing service to the scientific community through
the generation of genetically modified (GM) mice
and rats used in biomedical laboratories in Japan
and abroad. Techniques used to generate the GM
models include pronuclear DNA microinjection for
transgenic models and CRISPR/Cas9 or TALEN
systems to create knockout and knockin models.
These models have been used by investigators in
Japan, Europe, Australia, and the US.

2) Blastocyst complementation for organ regeneration.

These incredible studies demonstrate that a) inter-
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specific chimeras can be made and b) combined
with blastocyst complementation can generate or-
gans in organ-deficient rodents. This approach was
used for the development of a functional mouse pan-
creas in apancreatic rats and the development of a
functional mouse kidney in anephric rats and vice
versa. This method has been established and ap-
plied for pancreas, kidney, and thymus in inter-
species rodent models. The laboratory initially cre-
ated rodent models missing specific organs through
targeted knockout of specific genes (Salll, Pdxl1,
Foxnl), followed by blastocyst injections of PSCs
into embryos from these specialized rodent models
lacking specific organs, resulting in the complement
blastocysts developing into chimeric rats with func-
tional stem-cell derived organs. Since the initial
findings were reported in 2019 (Nature Communica-
tions) demonstrating the development of mouse kid-
neys in anephric rats, the technique has been used
successfully in the reverse (rat in mouse) and is be-
ing extended to large animal models. As these tech-
niques are further refined for use in large animals,
the exciting possibility of human stem-cell derived
organ development could improve the shortage in
organs available for transplantation.

Demonstration that gametogenesis in non-mouse
models has been successful using rat pluripotent
stem cells (PSCs). The goal of this project is to
develop approaches to make gametes from pluripo-
tent stem cells. The strategy builds upon the pre-
vious achievement, the blastocyst complementation
for organ regeneration. The first step was to gener-
ate a genetically modified rat model lacking sperm
and eggs. Subsequently, novel rat PSC lines were
created to induce primordial germ cells for germline
transmission. PSCs were injected into blastocysts
without the ability to produce germ cells, resulting
in germ cells in the chimeric rat derived from the
PSCs. Following this success, the approach was used
to introduce mouse iPS cells into the rat blastocysts

derived from the gamete lacking rat model. Mouse



sperm and spermatid were present and functional in
the rat testes. Images of the functional testes and
healthy pups can be seen in the 2021 Nature Com-
munications paper. These results in rodents will
allow further testing of the germ cell potential and
factors that could enhance or impact in vitro game-
togenesis. In collaboration with a private company
and academic institution, this approach is being ex-

tended to rabbits and pigs.

The novel studies described above and presented dur-
ing the laboratory presentation are cutting edge and
very elegant. Manipulation of the mouse for the devel-
opment of gene edited models and use of mouse PSCs
for a variety of purposes has been available for many
years. Translation of these approaches to other species,
including the rat, has been technically challenging de-
spite the similarity between rodents. The work done by
the Hirabayashi research team is breaking this barrier
through a series of carefully designed, well executed set
of projects aimed at developing approaches to overcome
limitation is areas such as organ availability for trans-
plant and in vitro gametogenesis. The team is very
productive, the studies are well designed, the publica-
tions are comprehensive and published in high impact
journals. The studies highlighted during the review
demonstrated that the research group has both short
and long-term plans on how each finding can build upon
the next set of experiments. Careful proof of concept
studies were performed at each step, supporting the
reproducibility of the results both for the Hirabayahsi
research group and other scientists planning studies us-

ing the published results.

Professors Hirabayahi and Kobayashi are leaders in the
field of mammalian transgenesis. Their ongoing con-
tributions in this area have allowed many labs, espe-

cially labs working with rats or large animals, to use

approaches previously reserved for the mouse. In addi-
tion to developing novel techniques for developmental
and reproductive biology, they create rodent models
for colleagues, external laboratories, and industry. The
labs are well equipped for ongoing experiments, includ-
ing molecular biology, cell culture, and micromanipu-
lation necessary for embryo and pluripotent stem cells

(PSC) manipulation.

The published body of work during the past five years
is notable. As mentioned earlier, the publications rep-
resent the work done within the Section of Mammalian
Transgenesis and with collaborators within academic
institutions and private companies within Japan. With
the easing of many of the COVID pandemic restric-
tions, I encourage the team to extend the collaborations
with more distant research groups. Presentations and
interactions at conferences worldwide would allow for
networking and initiating additional collaborations. As
noted during the virtual meeting, the team has strong
partnerships with private companies, and this could be
an area for future collaboration and extension of their

findings to additional animal models and applications.

I wholeheartedly recommend continuous support for
this group and very much look forward to continued
scientific contributions by the research team. If you
have additional questions or need further information,

please do not hesitate to reach out to me.
Sincerely,

Melinda R. Dwinell, PhD

Professor of Physiology

Medical College of Wisconsin
Milwaukee, Wisconsin, USA
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HHNTWS (Owan TE et al., New Eng. J. Med., 355
(3): 251-259,2006), Kic. BRI HFpEF dis
WRPRE NI Z &%, BEREN O 22 HFpEF AR-IER
ZETZIe006. DARRAHERE L U TR 2058
DEFEE 2D, ZAUSHTBE U - EfEge s KRE SR L T
W5,

DEHIRILF—RBICEB L OBHBE -
B8 D FREIERRAT

BESMBEMOFBIIFICHEE UL, 4K - KEg2
TRV NLORE T 5 v 7 2% @EE KBS
5ZrZuafel L. Mra R RE2RBEERE 2 %
WEEROBIHIICEIL T2, MEEIE X 2 &, DIl
I 7N a— X2 B0AA, v a— Xz X b g
R#ETORYES, TAVF—EEREHERLIS T
%, Lo L. FftlREIMISE ba>y FY 7582 N L
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DEOERIEHIFOEB Y & fADISRICATIZZICDWLT

THRWBFEANORE# S 7 P 2FE L. RO TAROE
R ALF T RIC K 28 (1) 25| 2 2 FRE
Y%, ZDRH, I ary YT OMECKEL S
WZHERES 2 Z Y HEFpEF O T - IGEICEETH 2 ¥
ZONTWS, Zua—RALD & 4F 5 ERE~ & A3
A4y FEELIHERTE LT, TCAVA I %N LT
ATP FEAIC BT acetyl-CoA DHEE L 23 L E Vi
. MENLREERTRISOMERTHZ=aF 7 I
TT=YIRXIVLAF R (NADH) R 7587 7=y
X7 LA F K (FAD+) B3HiF oz, filZiE, v R
BWTI ray PV 7ELED MPC(mitochondrial pyru-
vate carrier) X ¥ X7 B DRBEENED T 51> TR
HIDAE R HEIE S 5 Z 2 (Cluntun et al., Cell Metab.,
33, 629-648, 2021; Fernandez-Caggiano et al., Nature
Metab., 2(11), 1223-1231, 2020). M _ED lactate ex-
porter monocarboxylate transporter 4(MCT4) ZfHE 3
5T, Ee rBoNHYTDH 5 ILEED HHH e
S, HRAPDIER I S % Z & (Cluntun et al., Cell
Metab., 33, 629-648, 2021). NAD+ OZE R HIEKAT H
b=aFr7 I ReHRET 5 THFpEF 5RDOAED
B XN 5 Z & (Abdellatif et al., Sci. Trans. Med., 13,
eabd7064, 2021), PHEHEINTVS, ZabiFVIIUC
b, DI Fa v N 7TORYY) VbR
PR T2HEETH D, HFpEF DO TI ha v RV
7 DALY VAL L ANLDME T LTV 5 Z e idkEni
W, xR EZEDTHEBOWSE I L— &, Ofiz bav R
V7R 4 v FRRITFERE LT, I tary U7
DMEEHEMBCERE LMEZEDTVWS, I bay
FU 7 OMBEIZEICOH - MG - 0 - EEREHRED KT
TR S TEBD, ThoZIERICEMT S
T ARed3 v R 7y MDD R ML RS
g, TROBOLFHOHELE - BIEENNEE 2 Z L HRE
203 % (Nishimura et al., Sci. Signal., 2018), ZH
WA T, MR OB DhEdfioREICE D, Hi
2R D & BEAE & N B EALIRER T A0 DML E B 2
BEIE VWS LVWEREEE S EYE T AL THS
Mz, B ZBRE S 2168 (22 V> RX) 0
BIERR A L RENTETWS, 2D X512, RE T
R — R DERRE LG ORI, DR O RIS
D¥fE L BFRISHICKECEIL TV 3,

—F. BEOSMOBHREXZ ZHEMTHRE L H
EBLTW2HD, HEOMAKE TR ONLFTZNT— 2%



MAEL, T—2ZR=2{F 272D12F. 7—XDEHEM.
ThbbEEREDOH EABREL L EZ NS, HlZIEBC
77 DIERN A E W HERD 2 WS Z 2T, #
ERINZIBHATREL 72 o T3, L L. [A UMM
THote LTH, MK OE &R E TS %
CHEPBRNBRNIENZLAETTED, T—ZR—2
b2 NDBENELTVWE, ZOMEEZRRT 2
—DODEE LT, HALK - RMZERELIZO 7V — 7054
L7, MEETORBMEEZRA L, 73 UL K
B S BT IARZ B 5 2 Bl (S HiE X 2R o — AR
W) 3% %, BEEDD 2T —E2R—2AERET 572012
F. AL Y oy FRRENEIGEIE L, EEED
BWHEBESWEM 2R 2BNHBRETH A5,

1.3 k£ LiPSHIRBROFHMRECAILG /1R
= AWTHRZE

t FODKIET T R - F v b O ERERIICIZIZIZ
FUT®H2bDD, DHED 5-10 &5 72 ¥, HEEHE T
DEVIIKEZV, DIMEREETVHNEYICE X 5 55
bREVLD, BYEFRREEOMLZ HiG L 2%
MEIA < ED SN TS, BIZE. b b iPS HHAE RO
HHE (hiPSC-CMs) 1 N EAR DR & 72 2 HERG F v %
NERFOZ o, EEBOREWIHEICHELA TN S,
hiPSC-CMs % # D EEE I EE 725, DI 7% M
B A DI I IEE ICEMTH 2 -0, FEDOIFS
T —7TULrFHINRWSIEEETHZ DD, H
WOMEERHWTHE NS T —XIEEENE . KE
ZHDIZT = ZR=ZEPEATNE, 25 LT —X
ZWEHAT 5 2T, BFEESCHBIREEORIERY X7
ZPHL. BAKEHEOREICT 4+ — RNy 73 30N
HREMINTETV S, X HIZ, in vitroBIFEE TR
D7z DIZFAFE X N EMEEEF v 7 Organ-on-a-Chip 13,
MR DOFE R L ZR R 2R~ A 7 aiftikNIcEs
VB A - ARG AT S S e AREETH D . K D AN
WGEWIEERREZEZ e N TE %, BCKEETIERVS
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B ZOMFRICIM Y HATED., 3XIChla MRS b &
FITHEA TV S, 3XITEROBEHESCEHIMEICOVTIE
SHITEEL RT3 08D %55, hiPSC-CMs & vz
Organ-on-a-Chip f@HT 713 05 F 9% O FE R I M EEAR A
RTH?5,

1.4 ITURRY—LH5BETOHIERFZE

IVRARY—L2iE, Te b EERZELTREZEIND
RERTORE LERING, EELEDFEKD 10 %
MEEHERTH 2010 L. & D D 90 %A BB T2
FER 3 2 ATREME DS —INMERVE R D FEDS A U R 7 DFE N >
LRI N Z 2iEk, AMEROBEBEMZAFEICEEHL T
b0 T ARY — LR ZHHET 2720, WEATIITa
FLHRBEZHODI KRR T -2 2EBHLTWEH, Zh
ZIRNT T 2 720 DM (BER) 2B WV T W R WO DEL
RTH 2, FHKRY - REEANZEZ L E, BRETORET
WEOEABB I EEMICRIETEEERIEL., Zh
%E TS0 DILFEYE O LD50 6 T @ E % ian
TEDTRHRL, ERDBEBEINS 22 TOWHEORER
TYRZFHET 2 EEEZRELTVS, DICBNT
b, AULABEREOSY ATH R b L RITHRT 2 EHME
DERRDZZeHHD. ZOFEKEE LT, HAWR LR
HEIRE L Vo BREERPSEGZRT 2 Z 2RI T
%, WA IRE, REBETYEONRMERH - HEWE
& UTE < BB D (RERE 723 2 DU R 5 7250 F
) DO Ny 7 ZIEMEREZ#E - L XL TA X =
T BEMIEIL LIF. 2O Nfli e DHDO A b L AL
My OMHBBERERLODOH %, BERTOEERNZE -
ISE T % B RINC I3 2 BRI A X —2 >~
R EE L, fED” basal” IREZERMITRT Z
Lk, =7 ARY — AR OFEZ T TR IR EIcE
1ET 2 2 TOEYOEFRCHIER - FHBRROMBEE HigT
T ANOVADEBNC S EIRNT 2SI ORMBBZTH A5,

BB S 7 F VSRR PAEER



2 & FERHITEIREBOMRBRICHEI T Te B LA ZEIC D W T

21 /R

ARBR 2 EEBSE L. BEET 2850 (L X -2 v 7
Feftn) o HEHp, BROEMEE - BRSO FE DR
NEBFEN 7o T0d, [WWVEBTREETWIHREE
FRAREEA X — D CadIcBF L. 207 — X 2 KEGTHE R
TS 2 2 2T, HITHBNOREMTEZ TV A ER
2Rl 2R 72T TRL, ZOMDKRBEFRZHEE L.
EHRBERE THRER Y b —2 D8R8 ¥ LTIEZ S 2L
DHREICR o TETWS, AZNGR e L7MiF5E S f
AT K IEFDORERIN OES T HE S RO 2R
BAEHT KD Bk A RS RAGHERE. RIS RRIBSRE D A X
N2 X510 TE, BEREFHEINTIIMBE & kX
(MEG). BRI TR b v v WiEHs (PET). #
REMYRESUILIR {5 (IMRI) & EARIMRS L (NIRS) 23]
HARETH D, Zh o DFiRIE, JHRBIVKREA X —
VITERMENT WS, Fh. HR EA MR EE5R25 2
LI XD NS EBREIE 5 2. BN OB & 72 50 D FERE
PRED L VIIMHIT 2 22k b, ZOMRER X h A
WA B AT (FEEH ER IR SRS (TMS) SR BH & A E
MESUEREIE (tDCS)) DML D EA TV S,

2.2 FfcimZEEm

ARXR=IV TEMOELWERICE bRV, BRRT—
ZHVERRNCINE X NS X512 D, ZRDEkD M
BEFR 7 7 —F06, KEDOT—2%dH LIkl R
e TF—ZERER) 7 o —FADiGR2IETRER
N oTWb, 7—XHUFE, WHRIZERN T X —
Z—ZMH T 20805 ERUHEEMAFETH D, Z
CICHRIKFLRNWA X =YV F 4 = ZOEEN
DPENT EDoTL %, BIZIE B M X=I Y FFIK
D1oTH%MRILIE, BAMiFHc k@@Lt &b
W2, AR YT A T ADHMBEEfIC X h EHI N
LY F=RENNCHEAD DD D, — . T4 THA
IV A0 6 BRI WD 5 F A2 B S % 72912,
lba—<oA"fFnd—] WO HEEPEAIR, B
DFEBERICHOZ b b OFEEHIEN RIS 2 5%
T, TOBENB—BE LTakx— Mg, H %, UK
Biobank project {3 EHiH{ A =& EFHE T, 2006-2010 12
D} T 40-69 D HEE N 50 H N ZERGIC, BIEF. MKE
Kl ATEEE T — 2 RS Nz, ks e LT,

139

EIERDOFIRIC BT 2 BIET - REOMHAIERH ZH 5202
T 57912, 1077 AT neuroimaging & cardiac imaging
RTACEMT S Z e ek b. BITE 44,000 % DMK MRI &
HIpEfmEn, #ITHTH 2, AHTHFEH DML
BRFICEE S 2 2EHE (ZaFLilE) s EhTE D,
AR=I V7DV Y IDHREIND, ZD XD RI5EHE)
MICEBNWT, 4 X =Y ¥ 77— &% biomarker & L T
LT B EPRATHD, A AT TH A T ZDHE
HEEEZ 6N %,

R iRt 2T BV Tid,. KE @ Human Connec-
tome Project (HCP) TIIMMtEREE G D KB L 7— &
N—Z2 D%, EU @ Human Brain Project (HBP) T
IFEREEE I X B EEGES (ICT) £ 2 16 L 7= i 7e st
BEfpzEDTE D, MR - B HEE T 2 H0E
BEFE o TW3, HIZKE®D BRAIN Initiative Tl
FEBIEE DR Z B & 3 2 Bl OFFEICEF L T\ 5,
HARICBWTHIHERER v vV — 27 02K MRIAE H5 3
EHT 0y 27 PHIETHTHD, 51T, 20184F K
D5, THRISHYEFE IR E AR SEHEE 7 0 275 2 ) (EIRRRN)
RS, BRESEHZMZ TWS, JhUd, FHNE
OfFEF T aFrTay ey b OREEEEDO T, EHER
7 EEEtEXK D, 94 72T =V WEHL, EED»S
PR T ORI 2 INE AT - & b - JE b - BRI
Le#R- & - OMBEAE DO ARFEEIFE L NV T O Z1T 5 HT
DREtH -t B o RIS R, BRI A O FEHRAMIT T
T 27T mY =7 b THS, FFPIIHZAAR & iF
FIN—7"2 (G2HEHLLE) ZHE L TWw3d, Zazhilic
e BRI 02 1 ) 7 AR B B AR E R SE D T R R i D W
TERT %o

FEHEE 2 B R 9 5 b Ot [al g O A RE B R IZ 0 ZH C
B %o FEMPRERIE & WS BEEAD 7 71 —F 1213, geno-
type 2 5 ¥ F % 2>, phenotype 2 & HFET 2 212 Kl
TZ 5%, AiElE. b M CREERET ZFRE—>EEFRE
<~ ZAREE-SER L~ T 2R BT —>AEETHN
X 5129k M ERH (nonhuman primate; NHP) T
W32, 205770 —FTh b, FEIREFREICIIE
BIETFHAEEGLTWS 2 ITMAT, fFRLE~YY R %
AT 3 % B D biomarker(phenotype/endo-phenotype %
BOT) BN T D, FEHPE DJRREREIIC 35 TR
b7 L TWVW5, BMEEINIERETH I B T o
BT MIXR S % phenotype 2R 3T 2 Z 2 IR
WD 27DTH2B, —/7. BERFEZL PR L



. phenotype & L TOEEZM %= (AL X ) HHIT=
ZHIE L LT oRPTHEERER S % target endo-phenotype
& U CEMEMREEES 2 FE L. MHEERE 2 BRE TR
VS 77u—FTH5, [BIEEHIE 1 X 2 5REHIEH
% HiE L 7= B Gl E SN O BAFED, T o sEIC BT 2%
&R %Z NHP N BT 2 CHEADDODH L, ZDT T
n—F T, k& NHP ORTO, FEEOHFEMEHHER
SNTVE DR E R o TV B D, FEL L TO
MRS RATH %, EERMG2 71 —7d, BEDT
TR —F BT SEEL2ERTH S, (1)NHP =l
fH, (2) MR, OB Z D 2 & S Bl 2 B -
TWw3, EEMeY 27 b G2ick ), BiEREORWV
ETAEYITH 2IEE P BREUCE T 5 BIKIEELAM 2
KiFwES L, HRE2 Y —RFLTW3, BRI, (A)
LR TR 2 VT RIVIRIUC BT 21T AR E
DFEIZ, mentalizing network ¥ mirroring network M#f
AEHZHL2IC LTz, (B) BIEHIERAE X L T D working
memory & BEAREZ ZhEZNH DAY b -2 2 LT
R U BRI K 2 R 72 IR E D N DT IR
Fv T =7 OEERERIE, (THOERICE 2 DN
% ”Chemogenetic fMRI” % NHP IZ B W THEZ L 7z, (C)
BREIOGREZAN, (LEREANFEZ AV, MREE)
ZLeATHEE 1256 FT LI Lz, (D) EREIC
(LB IEATFEZ V. KRINEE O TR E D 1RZ D
—J7 A D W & 2 DB D INTEE) & 1TEN D 22 L 2 BfR D
J5Z I 7,

[ EEARVE R D 2 1CY 72 o T, [BIFEROEMICEI L
T, ERIEE XN 2O EORICE D W THEEKZ
BIRL, AU AZ MR THREEREZIHS 222 L TE X,
SRR BRI W AN CEIBIRIER S LTS
TedIzid, BIEGEREIR D NETDH 5, HERE=[EEE W
SHIRICATIE b MREHRBICENZBL &, 8IS
33 E =7y MEEGEROEIRICIZ3@ED ER 5N 5,

1) b MERED SEEREA

b MEET, &2 OMEEREREA, EDXIITERL T
D0, DFERHD 2 SEYIETANDIH % Hs 3
W&, BI5 EEIRAT 2 & B ZHEE S 27 T u—FTh
%, HRaR—FF—X 2 Al VL MBI 3
BEAEEBE D RIEICHEDWT, BB 2 MR R & RE
TEHILHARETH B, AIFINIC & 2 BIEEBERFEIZE
BRFIEZZD, FRUE. BEERRE AT X 2 IR EAHRIREC
HILL TH Y. FEEL ORI OITENRFE O FBIETHih
TH2Irer»s, BHEIZETOLNARVEICH S, BIEFED
PEREMERERAICIANT Tld, b MICBOLTHEERAEZ 7 4 — K

Ny 7 LTHEBEBRENRZ RS 7 Fa—F L dIZH)
YNz B 2 HEIERICH AT 2 T ENEETH S, LHrL
BAG, FOREBEFEEICBNT, 282 DM EEICH
532007 ZOWTORMMA R TITHS . ERE
BEIRAPONMAEREZREET 2, D% D, B DAA
DT ANRNETH 5,
2) b hElE D S B [EEE A

FE A o B I AUE X 2 HEEE (1 21X ASD 2B
200G MRS ¥ F A RAES)) L HB T 2 EEE L T
BTSN MRIC XD L, BIcEIT 2 Z20M
AR AT S Z XD, BIEORKREMEZ & 225
%, ARFEZTRIMRIIC B W IR AR < h 3
ZEDHTHD ., RIS EEI R T — X0 6. B
FENZ K BN 7 2D N V. S 72 2 [ 2 il
H L. Z D@ % A B O SR E SRR X o T
RIS 2 BRGLE (validation) 372 & W5 %5 XA ADVEET
H5,
3) BiEEE D & b b EIE - BREA

— HENW)EI 8 OREEENED D F 50022 u, HEo e +
[\ (2 DREER R L L TOBTE) AN WD
FENRE L5, BB, FOEOWAREZ RE$ 2 [ (2 7 [
) 2B CRIE L. ZDRBEREE M I ATV 2 RE
DIERZFHE T = 2 X 5 25 E L OMHRAMEZ @ T 2 7
T —FTH5, 1)-3) 1@ LU CHEMAMEFR D HEED 2
HTH 5, B =HRE - BEREESO “HREMN 25512
T 572D, resting state IMRI &= &tr A4 X — ¥ FfiEkT
AR RO FAETH %, Resting state IMRI 1X 52 B
FEAWCEEPEE OB TH S0, HE TREY L OfEE
S EETH 5,

23 FREZE

Vi S IAC 10 7  BRVE EE T % 5 O IR 0
[ ISR B SRR T 5 3 7 9 kI & LTBLT 1)-5)
DIER L H A LETH 3,

1) NHP 12B83 2 [mE& R ERA o =i AL
DREADD %t b & HAiNcIidrlgecd b, A
BISHANDOAEEZ D TWE D, —HTX—% v D
BEDEA Y 1257, BIERIEEOK DAL, [HIFEEERE
DWEE M THEE L OOED TV BELRDH 5, il
EHRCFBERDOE FADISHD NN— R E NS
A2iE, TMS % tDCS 12 & % 2 7 FrlARIE 72 2
Ko THREERIRZHMET 2 2 WS 2725 T NHP TOH
H% b M translate 5 2 & HREIAIRETH 5,
2) b MCHETRHEEaR— T —& - MG 5 DK



BRI
ATHEMMC X DY HEn-BERHEGD THEDT) 2
WETH D REIER, EERY R AR 28755 2 A
HBo, T TITHRMELTEIK, FOENZ A 7H75EEED
WEEDD B,

3) ZNSEFERDUF B 725D MRI &A1 U 7= FE R LhisHe i
FRTmtERE 2Oy b T =8k — 2 (HEEERY
e D50 DWIRR XAHHEHES) 2L TH D,
=D MRIRIGHEAN (B~ NHP & $12) ZHifge LT
W3, b TR BN TIRIE 1~ a— 1 oifi—
e FEHR L, BET —XIEIEADDDH S, NHP D
MRI #EH#712 2 W T, Intact brainid b b HCP 2
#3271 b a— VRE L TR BHE D E A, MRI
W& %t b - NHP BB 72 ERRE ST
EBHRLOO® %, EIFRIEELNAZ 7 NHP MRIIZDOW
T, AEFFICBWTTTMRI 2 HWTETHTH 3,
Stk EHEEEES e oMl - 7/ 4 - MRIO 2D
<~y ¥y 7uY s b (Big brain, BICCN 72 ¥) 1240
LI AZEREMOMI - 7 a7, MRIK
X B HERERS &« HRETE & OXGAT T & R o MR
YR IR EETH B

4) NHP 128 217855

NHP 1281} 2 [ OEREDKER ¥ LT phenotype &

ReroD X5 EHT 221E. & FO phenotype & D

TISAHFIC BN TEELRARMBIREET D 5, R, K

PREUZ BT % phenotype 1 HIHEAEFICEE D 258

BHZL, ThoR 8D XD IERMBNTS 20013, 5%

DETRDRERR =7y b TH %,

5) F—&~R—21Mk

NHP & 7 — & R —=2{bicoWw T, BN

T3 2EEHFESE a2 = 7 b (PRIME-DRE:

https://prime-re.github.io/GCW2021.html) 2% » %

ML T — UG & GBS S AR

HiETH D, SROEMIITEHTH S, NHP ITH

J2ZNETCOMREEDILLEZ DL, EHBALL

72T — %% (PETH)EAER TV DV RETH S

(Bl - BRI E RS 72 2 = 7 + NHP_ NNP:

https://brainminds-beyond.riken.jp/). 7 — X OHH

CoWTIE, 1) FIEEDF— XT3 EF R —

Ta YREROHEM (H  MHE ORI L S

W omERE) 2) 7T —2EFOMHEA [F—%<

F=I XY MTF ) O (B THIRIEA ) or TR

FRANBAL 72 ). 3) B XU Z OFii R DAl (7 — X HL

13 AT DR LS KB 7 — 2 AR O B i 72 &)

PARAIRTH 5, ZAUIEBRMT b H#Em S SN T

WBHIHTH %, FHTRMBIDIA DS 2 HE U &
LT 27DITHHATH D, ZDRDIZIFHEEMDOEE
BIfRZEEC Z e KA 72 %,

24 HEFBHEE L TR D NIHIE - #
& - A\MBHF
1) fil

AR OET B EMEEEDEEBICB VT, R -
BRREA X — 2 ¥ 703570 F - Ml - AR & RIS N2 2

FTHHZINTED., ZORBERIIEE 277, HBERD
ZHL - mEALR © CEG TR O m I X D,
% OTFFEREBI I BV TEPRY 2w - EHAZITS 2 &

WIREEC 2 o TETW 5, BRITIHO ML, &
WEE. MRIFZREA L, kAR 0@ m
THEMEF Z1T - TV 2 RAHLFEFAKEZ P L
T, BEED - FikA A =Y v 72 EA LTV 3
E PRI T F v b 7 o+ — 2Bk LT, SedmA
A=V VI EZEL TV ZEDERETHLDA
BHEFT . AX=IV T WVWH Iy T —RENLIBE
—iE—MEEFERR WS —H DI T X A L%k Al EE
T B RARETH 2, X510, (1) TRAZ &
5 BIES OEBRHAEREEZE R T 2. 20X 57K
BV TIE, EREEEE ISR HEDIERERH S Z v ik
2720 DENHHNEE L 732 5 o EIFFHHERTL 2 MEITHD
ARENCHED 2701213 BNIZA X =YV 7 TF—2D
FARTBRZE - I - AT OISR Z TR L T T —Z R—2 %
FEERL TV Z e RHETH %,

WEOBEFE LTIE, A XYY 72N LEBE—F
H—MEEERE WS —#HDOWFH T X4 L ZAREICT

27912, MRIZIHED T EA XA =DV T— XI5
Bifhiz X 5 ICRELT 2 7D OYHEE - T¥HE L A
Bl - B EOEIEICIZ T, 25 LTHELND K
RO T — X % T U CRE 2 il 3 2 BOERLE - G
HEr ORFAEEZITOLRRMET 2 2 e pETon 5,
FHTIG S BRI 1 B W TR PR N E R ZE D 7 —
XPEHICEBINOODH %, BCK THEREEFNICRE X
NTVW3 X5k, e roleXRe L, W - T4H,
BOH - Wit EE. £ UCTEGREE C BIRREF LT
LA X =D > ZEMBIFICI DT X 57 T4 X —

Dby R—] REIELT, HARZHEENLTED,
ZFORENDZAPINDZ L ZATH 5,
2) HEREE i

MR EZEHNE LT, b FeJFe P RBREBRET
D7z, TTMRIEY)FER A ERES 2 A L K OEAF -
REAANZET 5, BT o hANERT 29D,



11.7T DV - HEE A MRI OERA L T 5, KED
T — X DA - RFF - FHRE X HITE T — X R — AR
REZFEMSERAD 7 72 2d, SHROEELET
H3,
3) AME K
BEfF o FEFIA AR ZE N 2 ClB i MR 3 %58
B O PR A T, BliBAFE &2 & o 7o W7 At %
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HEE L, EEES MRIZEE S 5 & & Hic, EREh
5 KRBOHEBT — X Z it PN D 5 T2
AR TE 2 AWMEENT 5, R-EREENLE LT,
TR AP EIR NN ERZRE T2 )
2 B b L — = ZFICE T 5 EREY R A (e
T2 er¥Eihd,
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ZReEE g (ES Mifd, iPS#ifQ) A0 D & w 2l
fei 724 2 Z 50U RE & IR o $EFERE 2 M Al . 7=l T\
Z DR R G2 U H IR s 2 78 D S F5ens i A
WED 5N T WS, AETEZREMEFMIIEZ VT, 2o
7z 1 DOl TERER 2 KRR X 5 & v 5 e
RieF e oTE LMD ER Y . 2R ORREMIED
MR mRME Z & 2 i O FRIC O W TREDF A %
RS %o

3.1 HBRERICEITZEEERER

AFEMIRE R OB R ZEA 2 L DT E 2 M
—OMETH b BFEDREICA U 2t R A FEM A
(Primordial germ cell: PGC) Zi2Ji L § 5, MAIICE
WT PGC BEGMARSGRIRICR M TS X b &
RN 2 0 SR EOMRRER E LTEL. 20K,
AEEA EEE UMERE 2 h e o SCRAEIE D & RS - O
TFeWVo BT MET 2, T OAFEMZ HERE N
TEZREMEFAINED SED T 2 e TEIUE, RKFREORH
Wy7e e, MEIREIREORE, D2 WVIdAFEERL Y. P
¥k - BRI - R CIRIAWEIICRE S HES 5 2 e A
ez, RaBENTHED M XA mMiaiE 1
faL N TRKES & CERFEEDRE 2 b o THEICH
RERHMiZ N2 Z &6, RIS TGRWH D Z/ED T
WEEDID B

Zaett a2 & oA TEMEERICB W T T L4 2
A=Y 7R o TR D O L DId. FHEEKY: O & Hm AL
&HIC X 2~y 2DZHEMERMEZ F w7 PGC AR
(PGCLC) D LA ERDFFETH 5, PGC D {Lif
B lBENCTHRIEIICHEBS 5 Z e Tolt#Es
PGCLC (&, HETHIUIKEEA HET HAUIIIEAFSE
§ 5 2 e TERENERFEAICEHF G T & 2 RN 720K 7
PIFZfED e 2 ZehmEh, lBED PGC & HEEER
IR N 2 2 23S 5 521278 o 7z (Hayashi et al., 2011,
2012), ZOHMEEAEROMFEICE D, IhETEKRTIE
L ABTED NN EET 5 5 7 PGC %, MEBRICHETH
AR ZHEMERR AT & KBTS S 5 T L AVATREIC/R D .
BIERFN BT 2 X =X L DRA K E FiEL
7o BAMO PGC DAL ST, TRTOMEEZ il
BENTHHT MO HABIED SN, vV A TIEPGCLC
CAFERRIC B 5 SCHEIE & OLEEREORRICE D K
FIEAB X UINFERE TOTNTOBELRBEENT
FERETE D &S ICKTHAMBAFEDEA TS (Hikabe et
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PEERY MRS - Bes D ZEEMFMREHD S DIERICDOWVT

al., 2016, Ishikura et al., 2021) , X 512, FERITHED S
PRM LT AR BERR O SRR S & B ZREME I D &
SEFFE D RIREIC 72 - 72 (Yoshino et al., 2021), F7z&
ERAZ, EREFE LTV R RELRT Sy MTB
WT PGCLC O LB ERMBICHINI L7z 7 v FTIE
ZHEMBRHIEOEERHBICBO T Y RICENRS Z
25 L K 2o B T Y B TR AR BED N X T v
EHILNTWS, LAL. 7 v MEFEHRIRAE ORI
. HMEOFHIRMILZE LT, 7 v MTHZaEMERM
H HAEARFEEICEBAT & 28RV 72 PGCLC 28T &
% Z L DEEIHE 17z (Oikawa et al., 2022),

< v A2 X 5 PGCLC O 7MUAFERDHFE S N1 W
HEIMDMEENTEDON PADEHATH %, EES
7Y v VRFED Azim Surani BIRD 7L —FiE, B b
ZHEME R HIIE D & 813N PGCLC 2 L8 T 2 %
ZHFE L7 (Irie et al., 2015), BERZRNDIX, Z DLEE
BZROFMAICE Y~y b+ THIBEMIEDO 2L X =
ALENDD S ZEMFEELD IR o[ TH 5, BlZ
. A - MICEE LR R RO SOX family B+ O
—DTH 3 S0X21E, vV AEWT PGC DHERFITARA
RT, 2D/ v 2779+ (KO) <7 ATIEPGC OFEE
BOU»ERDBNS, —/HT. & PGCLC TidSOX2 D
FH B EMD T L D DITKO ~ v R TAFEMIE 2
LB R RBI2 R & 0 SOX1T A EFHEBLL TV 5,
SOX17 % KO L7zt F ZREMEEMALIE PGCLC 12K 47
fbcEhRrnwz e, ZOHREES~Y YA -k METKEL
B s Z e R E Nz, R T, & F PGCLC @4
{tFERZH VT F PGCREDEERF v b7 —2
X Z OHIHBEHEA S 222 b 205 % (Kojima et al.,
2017, Kobayahsi et al., 2017, Tang et al., 2022), 7zt
F PGCLC %72 2 770k » AL OB ED S, <7
A DAFARRS R & oI X D . IR, KSR
fiE THEAATREIC 72 > T % (Yamashiro et al., 2020,
Hwang et al., 2020),

—Ji T, t MEOAFRHMEFAE Lz + PGCLC D
AERHAMRIAICREETH 2 Z e 2D, MTEWET
NEYIOIER b ED LN TEZ, YV R Ty hWwoi
BRI O T b RAEVIHO MM R LT E %
22 eHISNTWDA, OB - IEEREM O
REAVI72E WD & SEICIR R T SOX2/SOX17 DFEF 2 — v
WIERBED & 2HEWHBENDY D 5, 2 D7D EHEH
NOBWME LTH= 7 A FAREDBRBIZFHD Z &



(Sasaki et al., 2016). 7&2vH¥Xbb rORBFET L
ELUTHMATH % Z &h345h - T &7z (Kobayashi et al.,
2017, 2021), ZHSEMWIMEZ HIW, B R BERERHiT 2 Y —
F7 7 b e LEEERRDMFER X I = X L DA, & b
ZIITDHE LA REYINC T 4 — F Ny 7 Eh, EiEH
R 25V ZDICHICEDY 2 Z e I h 5,

3.2 MBERMETAICK 3EEBOBEE

AFERINE Tl 1 S OEEMEMEARFEE T TO TR TE
H5 25, MM - BARIZ 2R - ZREHOBRBERIIL S R 1
@ < BEHD 5, SRV S BABAEICHHTE 5
XD BT RLMEER E S I3 R i K& X - BRI
TRHEND D, BEBENICBT 2 EEICIIRR DS 5,
COMEE RS % 7280, B DRN TGSz 7F 2 IR
TR HIFAFE S iz, ZREMEER ISR TEA
SN s L RFEAICHER - FE5 L egofMidicatTtE 3
FRIIERBEZ RO, TDOF X ZIEMAEZFIH L. BIEH
e 2 RIB T 2 B o IR ZREMEER IR 2 TE A S
52T, ZREMEMREROMEZ/ED H3 2 2T
=%, K 10 w1 Z MBI MzEE e BT s 5k
WX DA & BEIRF HNEEEET (B - BRI RLIR
) O Y ZENT Z v - ZREVEERHEAT 1K O N1 B
WZHCH L TLLK (Kobayashi et al., 2010). % < Off%t#H
e MESFHENDICHZ Hg L T2 TE 7,

FADIN—T TRV A, Ty b BFEHT
DIRBIEMHSSRICE U TR Z B L. 2% TR
(Kobayashi et al., 2010, Yamaguchi et al., 2017). B
(Goto et al., 2019), ZEJfilg (Kobayashi et al., 2021)
TZ ORI ZHE LT E i, o7 — 78, KR, i,
D7 ¥ IR IRISEE 2 2RI ICEIS L TE D,
D 10 R D THAMANIE HR L TER, —/ T, ilds
FAEOHL 22 % X FBMICED 2 X 5 =X L DR &
HEDHNTE Tz, 2HHADHRN R Ml FT 2 &
W5 F X ZEHYIORHED S MR T OB &5 F X
B DA, 25 WVIEIEICHEST 2 Z e BRIk
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7z (Nishimura et al., 2021, Zheng et al., 2021), F7z#l
fagt e BREREADZ PLRARIGL TR = 2%
EZILTLES FFr—MlazRiFEs 270, Hfi7 K-
> 2ZEf % % 72 53 Bel2, Bel-xl, c-Bmil, Myc 7z ¥ D&
BFEBRRHIEZ 2 THF X 70EHEGOTUHEZ T
%<, b FOZREFRMEDIEASN Y RDORAT
AAERTREIC 72 2 72 E RN R S A 5 5 (Masaki et
al., 2016, Huang et al., 2018, Zhu et al., 2022),

T HIIKRMEYOERNT e - Z AR R O e
ZED HTHEDED LN T VS, KA PERZEYL L
TiE, oK ZIM L MCHEIEL . ZETHREZRLS
HETHEMOFEEL TVWB T XREHERME LTHOY
LNTW5, 7XDGE, BHREIZEEETHREVIES T
BRVWERRT 208 LRV, RS L FAwiz 2
00— 7 ZERERDFE L TWD Z e b, FIHHEF
HEANDBEGTR—T T4 v 7BLXOT 7 MFEENL
ZFNOHROEMBIERMNAIRETH 5, EBRICIhE TH
i, B, . 7R RO RIE T 2B ER S
TED., TS KAEEIFITT, 7XDIEFEROERZ
M7 Rl ik CIEE MR OIS ES NS 2 &
PRENTWS (Matsunari et al., 2013, 2020), %728
FEOWETIE, Hi7 R b= RBEF o EERBIE -
b ZREEREE ETV2 v RREM ME I EE
REETFERELE 7 ZOMBIICEAT 22T, 7
ZMEOFTE MIEDFEICKNI L7z WH HEDD S
(Das et al., 2020), HtHHABLEEN 2D, DWIZZD XS
BRI BIEMNCIZ D DD H 2 Dh b LRV, —J5 T,
HERE T3 2R (LB e TS 5 Z
¢, BEMROFTEEIROETFEELZZE LI TITS 2, £
HRICHEA S e M SRl R A 12ih - TR
BREOHTHIEFEICHTL L TV 2 2 X EEH R AT 25 B
THDI . REFEDBZ W, ILVIERZN S RS
% Z T, BHEFMciZ e Mds 2R o aEidn Tl

2K SFD XS BAKNR - TL 20D LA,

BETFUEHMERE  PWRE, FHEE
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1 OFHReEEMIREE
11 HESEESR FIRITERPT

Two-pore channel(TPC) i, BHITY YV — LTV
BY — L EWRE T 2 IREMEZME Nat F v 2L TH
%, TPCETY R¥A b= 272D Zh s DM/
BOMRICEERZEE R L TWS, TPCIXEENK
ZWAFAF N 77 I =BT B EARHAL
Z1¥7a=y PHIZ2OEL VS 2= — 7 R
D, KX A YI(DI)id PIP, #iEic. DILIGREEALRANC
FERFEZHEV, T SIEHEFENCIEELS — 2]
3 %, FRICEBMEAICBWTE DI OEN >3 — R
X4 ¥ (VSD) D 4FHDAY v 7 2 (DII-S4) »3RE Rt
V¥ —r LTHDL RS2 R, Fi. ETPCH 7
ZA T2 00PN L TERZIGEEEZEHEL TV,
TPC OVLAFEIFEBIME SN T WS P, ZOHEEICD
WTONFEIAE TR VAL Z W,

AKIFFETIE, TPC D DIL-S4N\Y v 7 ZDREEZELICD
WCHA R BB R 21T o 720 £3. DIL-S4 24
KT TIRVLETPCI MR LT, F v 2L ER
& HOLHIE 2 [RIRFI2AT S IEALENE T EOGRIEE 21T 0.
DII-S4 OB R EZAb & i@k U Teo SO L DT O

ETOFE (F2) Iz, 272 Dol © b MEZ s
2T (F1) &5k, 2BBEODTHZ e hbd o7z,

& 512, DII-S4 DMl OB = 2R EDAET L &
B3 &5 RERK (E447R/F14E) T, FLIHIGT % H#
HZNDAZAET D Z e 2 R L, BIRRNZ 21T, &

DERKIFIPAEL 2@ MEMTHIEEEZAET. £z
Z DIEHIZE AR L R T DIAD PIP, #5512 & DR <
MEST2HDANEE LT, LD TPC3IZEIT 2HHR
¥, DIL-S41ZPIPy, 7 —F 1 ¥ 7 ICHiiZs “BBis” #i
REZMATVWSEZEZRBL TV, HWT I DR
DO— M E B2 72, PIP, 17D D IEBAAKTF DV
TRA T THDTPC2IIB 21T o7z, ZDFER,
TPC2 TIHFAERICBWTZ b Z 3 DII-S4 23 PIP2 & —
T4 YL RREIREEICEE(L I T WS Z L A
ST o7 (K1),

D EofFiE, TPCIcET % PIP2#5A S X CREN
FRBDESZ IO WT, BUCEEM 2T 2L o kb
M) 72 DII-S4 OEEZHSL M T 5 & dic, ZDH
TRA THOENEHAT 2MENET VERMET 2D

#iR, DII-S4 0# X3, F ¥ 2 VERPEL 2EENN D TH S, (Shimomura T et al (2023) PNAS USA)
(a) (b) VSD1 Vs o
1.0 G-V 5 VSD2 ';l %% <.' Q .1 %i)
' /{/W GEHALIRRE) B EIRAE V& K7 7
* o(q]\%g(zﬁ;) }/ Phe51 4} ® ®
06 f
IR \WE | 1 1
04+ ;
S § /
g 0.2} ) ;({(ﬁ - J e
. s
L oof s hRAHRAE Q! :I %il — Q’ ..J %ﬂ
024 ‘ ‘ (PIP,IRTFIEE— F) ® ;
-100 0 100 200 (E447RIF514R
Membrane potential (mV) 2B 70)

1 TPC3 ® DII-S4 13HREIRER & 5, (a)TPC3I2BT 3 RENMEE FHCHEIEORER, BER (O

BRI DI-S4 D#) & &2 K5 2 306 (M

TEMELIREE

W 1
A

\ﬂ""'
S~
.

=,

=

) BV LA

VIZHEA (F1) L. B RREICEEM (F2) 3%, FLIMIET 2B X

D. DIL-S4 EHRIRIEICEE T 5. (b)2 % HO VSD(VSD2) OHESEZ(ICHt7 LT 5+ 3L ORIEER D X % —
Lo K7 FXA &4 & VEBBILEERT 5, LEANIPIP2 IEE SRR, GHRNIESIREEZ RS, FRPUAEIXE4T7 &

F514 25085 2 REETH b, BAERTIE ZORETOF v FOVETRIZEN & i,
X B NBH i EMH RN & D@ FRRENZEL SN2 &, DIKPIP22MEE Lt 2ICH

E447R/F514E ZRE A2
MBS,



1.2 EKREAZEERFT

AARBERFFEERITClE. > F 7 RIRE D KIS & B & 2>
WL, ZOMEERFEN YD X HICLT “TADA i
EFEDOYF I RER R EREZTOrEHL2IZT S 2
rEHEBELTWS, BRIk, BREDSFEELR (1) TA
W ABEE Y > R LGIL & 2 DZAK ADAM22 & (2) %
NI M AOULIRE iR RER L LT, ¥ F T REED
FIEBER OEIA B X 2 DRHFEIC X 2 > F S REBDIF
RS O fRAFICEY D FHA TV 5,

HHATEAL R TA D ADH LWHIBIE “ADAM22 T
AP ANRE" DIRE

IFEORIEZ SO, 6, MEETI & > 7 E LGIL
DREBERE X, BEEMENEEETALAR, LREE ST
WHAZERRE T 5 HORRMIGRRMAE 25 ST
DL o TE, LGNNI AERIZBLTIX, T
WHE R OB (BEM) SMIRIBEIE TAL A BFITB W T
100 FE EOZRIRE SN TNWD, £/, FILGILH
FEME ORI, B EREMERNZ DT 8 H1 NMDA %2
AERTURHERICR T2 HHICZVHETHRE ST
%o —/7. RHIILGI O%ZEMAK Y LTADAM22 % R
L (Fukata et al. Science 2006), 2016 fEic~L > ¥ F
KD Lehesjoki i+ & O HEFZEIZ T, ADAM22 &5
FREENTOEEGHUER (2 O0BIRTFRICEL LA
ReAT2) AT 2BIOTA»ABEIENZI®E L7
(Muona, Fukata et al. Neurol Genet 2016), Trio fi##ft
DFER, ADAM22 ZRIIANT oA K TTAD AJERE
AT LGIIZR L IZELZD, ATRESHEKTETARNA
IERZRE Motz EHIT2019F T, o7 —7
W& D ADAM22 ICZERZH T 5 3D T ADABEIEH
(homozygous Arg896*ZE52) A3y & 17z (Maddirevula

c.1312C>A

c.[247-21179_390+8515del]

et al. Genet Med 2019),

T &S RERT, X ADAM22 ER D7) FinfE %
f#iH 3 % Z 21X, LGII-ADAM22 HA&RD > F 7 2 {riE
TIERERE DRI D723 % £ & 2. #i7z7% ADAM22 % 5
ZRANMNCTRR L, Z OREMBOBINICIDHATE
Tzo FIHEL FAHIE, 17 » EOBIRFE . BRE & O EEGEE
ZH#ED T, ADAM22 DR EHEMERD LIBEENT
DGR REE T 5 19 %O RERS T (BE) BEO
TAPAMEREZ B L, TADAM22 TADABRE) &
WO KRB RIE Lz TR TOIERNT B VT,
BB TAD»ADED b, ZROME (ADAM22 X >~
N7 B OWRERZEORRE) 1T &k - T, FEREE. JIYREE,
KIKZERE, /IINZERE, FAERTE R 72 & D ZRRIIER DR D
bl TNETICHDOD o 75T 13MHD ADAM22 % %
&2 RVHE (K 2) DWREfRT 21T o7 & 25, ADAM22
R RZED (1) RFAREE, (2) FEBEOET, (3) Ml
EETORBULF. (ALGIL ) H > KL OfaTe. 2L
T (5)PSD-95 @5 &% > R H L DIEEAREH., [TADA
PERIE ) DIREEX A =X L TH B ZEDBHLITIR -7
(Knoop MM#, Maroofian R#, Fukata Y# et al. Brain,
2022), AfERIFE MZBWT ADAM22 TA D ABKEE &
WOHLWREDHZRE L, ZOREZHAL 2T LA
THETHZ iz, 2L OEEEBE L odLFRIE L L
THLEBRVEEZOND, T’ 57425 ADAM22%
BROBERENMERBITIC I D, TADAREBDOAL ST, 3
EREE, HREE ORI TnERV, £/ &
{Eoh. LGI 7 7 IV —WET % LGI3ZERZH T 2JEH]
D, ARMHRED I A F I TIERZ B3 5 BECHNEEE
BTHRXOTHEE SN, LGI3ZEROHRERMES 2 0L H
HREIC DOV THHL LI LTV FETH 5,

c.1744A>G c.2576+1G>C
€.2077-2A>C

€.2433G>A
733C>T

C.134SG>A1
C.
c.1421G>T

c.1202G>A c.19150 A €.2396delG| ¢.2686C>T
EE B R EE E@ | HH' ' i %}S”%}
PDZ binding
1 233 435 445 529 676 718 737 757 906
o 2 [ |
Pro Disintegrin Cys EGF ™ |
p.T578M be p.S799Ifs*96u
p.L83_K130del p.C401Y || p.C474F p.N582D p.W811* | 4p.R896*

p.P438T p.G448D

p.H639N
p.C694Lfs*7 or p.V693*

p.E859Dfs*2
or p.N838Lfs*35

2 b FTALABREIZEITS ADAM22Z 5
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1.3 D FIEEHIERFT

AR I FREEDTFEEFT T, SEMEE % D CARE
Rl N E @%&%ﬂﬁ%m%ﬂ’fﬁﬂi L. ZOMED, S
FRER MRS 2 2 R HIEL T\ 5, BN gk, & b
ETT7T7 4= TLAMEZT T 4 —REDREERER
fEFTHA 2 V5 2 & b, Z XU O EEE R 5
B =J0ciiE %2 MRS 5, TR, 774 4AEF

SEMESE (TITAN KriosG4, JEM2200FS, JEM2100F)
B XU Cryo-FIB SEM(Aquilos2) TH %, a0 S
i e A bE S 2T, ERX UV AAVEEEERPY
A NZKIF DR ERGE. 3B X O N E OB
EEIHOHITT 5,

A Ko =39 4 V2R TG GEBTE D SR

AF 2 =Y I AN RZENORREDG| ZALKD ST
RENIHEOE_THEAFRERYA VA TH S, BEHL
TEEEZS A (RIRIRE) (L8220 Z2DHDD
oIz, RIFETIE. X Ry =P VAL REEGEXE 7=
TR =NONEERE Z L ICBETEBECHE T2,
IZ& D, ZORTFEEGEREZ TN, fR, KN T2 &
T AREOR F2AET 2 2 LA TER (3),

K3 XFw—H%vA0 RG22 M%7 X — Hifg
Fh oD T BEIMBE (5,

FIAT 2 =Y AVRTIE, ZOs 4REOKN T % H
RRCHIBSMC B T 2 2 e 0 . 2o OFEIRN T/
B2 74 A BTHEMBEREN TR ZHCTHS 2L
7z (K4).
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Nucleoid

M4 XFo—%DA4ILARDY 54 A BTHEMEEENT
WEMNT, DNAZ LRLT (/£) £ DNA ® b (F).

R AF 2T VARG, ZOHTSE () B E
DR B a7 e LTHIRETERENL(E ).
S 2L RO ESI B L (B) 12, BNTAMSAE
U A LA DNA 28D TWMHAA(F ). 20k, 5B
EIRRT (F) 12725 2 e 3D o 7z (Watanabe et al. J.
Virol. 2022),

PRIANAH TS ROREIE
EHMTRIEDRK Y 4 L ZD—DF KT 4 L 2Dk
(H TS R) DWER 2 T 4 4B F BB R TR X
DI THID TIRE LIz, fR. RV ANZRDA T
FOZEEIZ, —EO7 I /B S LOMHEERTTE
HOBERE, L7257 —FRERT 2 bho i (M
501, 28), £/ 7> ROZEEDFLmIIE, S
BEICK > TERRICER T 2 4 DO (Hypervariable
region : HVR) BEF LT3 Z e AL 2T o7 (M
5 HDOHVRIA4), ZL T, 203 ik, KA Mg
YOREERIES T I VBOIZL ALDRET B LHEEX
N7z (K5H D %), (Miyazaki et al. J. Virol. 2022), fiff
TR KD, FRT AN T BIHEHELT 7 F 00D
B K& RS 3 L HiffE N2,

, HVR1
Sha \_ . HVR4
\"}.IA ~J *** (HVR3
b e {HVR2 )
¢ AN
~
R IS RN

X5 HRIANZADH T FHEE



2 H{RiREeTE A
2.1 HHBIAEIERRZEERPY

FURRIN

HHRRSEMTE M T, EROEEED UL A% BEA
V7 HSEEO B OB 2 Z e ZHIELTEB Y. BN
WU, RRGEE M e R EE O I % F] 2 MRS o
R, GREIRAE CRRE RS C T A e B HE L
T ZED TV S, ERMEHEL. 1) 5522 FMieE
T BTBMEMEME A My 7> ay (AT TI)
DIEEAEAE & 2 AUCBEE S 2 F R IEH PR O T
2) LAY 7HEREICBIT S MY AT —TIORER V37
B7oXa2)r77 3 —0OMEEDOMNT, 3)>avya
UNIEZETINE LBGE N 7 HRE 2 H 5 MU &
O FHRB L BEEEHICBI 2 REOMHETH 3, 1)
RIS 3 2022 FEDERZENT 5,

ru—7 4 YRE LRIl E 8 L T %%
RNV T HERER F] S MRS ST H 2 TJ DL
CHEREE DT L ALTHRT 2720120, TI 2T %
FERBERVARIBETHE70—T 4773 —0OK;
# AR BT 2 BERERRIT A3 R DB 720, FERLEK, £
PEHACAREDIC S Db 53, 7 u—7 4 VIR
LTWhDH, EEDZ7u—FT 4 Y 2EATHILITED
FEREM T Z TR X B2 Z e T & 3 LMD KR T
H 5, TIOWAER T 2 121%, #ifE L7z TI2EKRT %
TR IGE LSRR ETH 5, & AP, BFo L
FEHIIEMICIZ T TIRZEL D7 —FT 4 YOH T XA TH
FBHELTTIEZERL TV Z 25, ERDMZETI,
ZOMER D OTIICEHIZZa—T 4 YDV TRA Tk
—OfZ 2, H3WE—OFBIHIX &, #ik0ED%
RIS 2 X D RISE L DAT AR o 72, ZOMER RS

37912, HEMTIE, TIMHRETHATRD K HEHX
3 MDCK fifier 6, RIS 2 FERS5 DD/ v —T 4
VYT RA TOBGTELERET 2 Z 22k D, #EN
IZHFBEEERIC S T % KRR U7 552 E R (quinKO fi
Jel) ORI T SEER T TR LT 2019 FRICHER L 7z,
DI, quinKO MR MEIR 23 32 L kb2, fF
B0 —7 4 ¥ 7 XA TPRERMEE quinKO MfEIC
HALUTTI 2B 2 FR21T o 7o MR, 2022 %
TR TFEES2IC U, 1)quinKO MfID /RN I i
L5270 —F 4 ik, Wiid BT quinKO #l
RNCHRBXE 2 2 THRIEENR TIZERTE 5 Z &,
2) ERMIRIC B WT T Z BT ERwra—7 4 V47
RATRFEIET B2, 3)Pirl b AEEHOF v 2L
7 a—F 4 % T7X2 4 X ENETNHMTF v 2
VRSO TIRMIKTEZ 2, 4) BB R VA0 H
ZO-1 tMHEMEHTEhwrn—F 4 YEREKTHELWY
MBI T 2R TE S Z L (K6),
DL EOERIE, quinKO Mifgss T'TJ a> 7 > Mgl
LT, Z7a—74 %784 THOHEEBHOR RS2
0—7 4 YO TFORRREHOREOHMBR Y, SHD
TIMRICEDDTERRY -3 ERT, FZ.
)@ﬁ%miU%ﬁ@ﬁ%%@K?n—?4ytZ01
EREOEADPRLETH 2 e Ot e @ L. TJ Rk
ki’ah‘%%ﬁf:foﬂ%ﬁuﬂ%ﬁﬂ‘\?é HDTH 5, quinKO Hifd
R L — 7 OHRFRFRICHRH TN TN D

(Fujiwara et al. Ann NY Acad Sci, 2022; Gonschior et
al. Nat Commun, 2022)

MDCK@H (LEMIH) o . VO-FAORXEREE IR AL A
LRSI BALh
= }%E';jsz/j TIOBEHL i
S )

HO—TA4UY T AL TR DM EeE
RO ITRATDEBEOHER
HA—TAURFOBREEHOESR

6 Zu—7F 1 RK LA
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2.2 HRIEIERAITERPT

TR TRP 5 v 2 VICESE H T URARIRZE -
TREESZAY - BRI A - PRIRARET O 91 O gt % i
BDTW53, ¥avyavANTZHVLREFIAX =X 4
DIRFT 1T > T\ B, H TR BERIR L B
&M TRP F v 3 UBERE D HE(ICBED 2 T b D T
2, ¥/, @A -BE -TRPF v X LETF—< ¥ L=H
FFRZIToTW5, 2022 F X 13 MO LRERZIT-
7zo LUTWE. ERAERRTD %,

I TRPA1 OEMLIREBEZ RE T 27 I/ BOFE
B O TRPAL X 32-34 FE 0, I O TRPAT 1349 22
EoFEMHRERELZ AT 2, BHICERT 1y &4
~HelmmiCERT 2T A T HDTRPAID 7 X/ BEIC
H D LL#H & IE AR B BHE D R E B D 2 7 3 7 K
TUFYYE—F RAA D2ODERT I BEFE
L7zo BiOWTRPAI TR I DI NVR I VY 7 ¥ =
v OBTEEATER S ., BEORAMMES S o3 hTn
% £ # z iz (J.Biol.Chem.2022),

F =T ¥ 7 OHEBGEREICH b TRERENETHZ
ZLEEDZTFAA=A L

HARTER TR &4 2 tBIc AR T2 5 O T LD 4 &
Py Y EHAVWT, EhENOEOL AT v 7>
D SR E 2 X, TRPA1 OFRE & D BIRZ fRAT L 7=
EIRICHBUCIEE L TRD ORE TR RITE 2 /R 3/
3. TRPAL ofREREENEHMEEEATEBD., &
IR EATENIC TRPAL 23 b o T3 Z e d ok
(Mol.Biol.Evol.2022),

TRPM2 OIRJERZIER AN T T L VY VLT X
NTVWBZ e EHA

T WIRETIEME(L S 2 TRPM2 OIEHE(LIREERIEIZ, #
RN AL ST LBEEDNE AR 725 Z e 0D o7z, &
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7. TRPM22PKCIZ &> TV Y B{LE NS Z ¥ H5e
D, VVB{tENE 7 I VBEREE L, 207 I JBEA
L+ =2 TRPM2 DAL > 7 AREGTRAIICHE <. AL
v 512 & 5 TRPM2 OEMEAIRE RE O 228 %
5% %28 bB5HITH o 72 (J.Physiol.2022),

2 avdaUnINZERFS T 2 IREREPOFE
2avyavnNTONZEIIn TP /Gq/PLCD Tk
TTRP F ¥ 2 ADEMHLT 2 Z e HILNTWBEH, %
DIEMAEX = X s oV TRERAE LR TRV
Motz R L7z 2 7Y a U N oM EE 5 HT
Biiolze A, NS Y F /4 RENERTZZ
ZRH L7, Zho OIRERHIYNIHEE L R 2 Ex
TEMEAL U BRETEAC & 2 M 2 05 MR & 38 L CiE %
B3 2 2 LT L. HREDERIZERLR OH L
WE T L% EIE L 7z (Sci.Signal.2022),

T avYaunToREERICED 2 FENRHSHEETO
73

TRP F ¥ * VD% L M ¥ OIRER#YIC L > T
TG 2520 B o (B0 O FE ST R0 I FE SE AT 1 L M e
DIFEMBMOEER KREL ZIT 5 b, RERH#YE
PEET 2 IRENRBEG T AREEECEDbE EEZ R
%, G EE O RENC B D 2 BB RSN TH R O K
MZAERORELIKT IS Z e TRIEZAETHERDE,
EEDREERICREZD T 2RAEBLTWS,
7ou IREZAESCEMAZAMRICBVTDH 2 IFEDOEMK
BERDM BT 2 e 2 A Lz, COBENIEET S
FEPEBICHFENCZ S EE I3 Z e, ROHREE
P R SR 2 I 2 2 v, 2 L CIREZARORK
RERZLEE B e REHLPIC L, ZRBIRDWVWTHX
BRFROUEHZED TV 3,



2.3 MEIRS T ILERZEERFT

LEFITLE, FIROFZIIESRELEHIEH T 2 9 FHEL
JRRER LAY 7 & % 7 H M BEAEH O 5 & 2012
L. 0% 3N @RS IO 720 5 BRIk O fsE % H
LM ZITo TN D, SEEIE. 2=— 2 2 bR
EROFHIRAE Y TH 2 BRH S FICEE L. KEESR
A LA Z 2 B T2 S iib/KEAD Sulfide
catabolism DI b3y F U 7 OMEEEEB XL
R 2S5 2 e 2 A Uz, BRINRANEZLT
WRT,

1. BHE 77 O 2 v U 7200 BUH-E LB

AR, ERRE ) T & PHEN 2 PR E R O R EUEE 72 - 72
WREE D RN D 5 R & CRE S NIz, T 6Bk
DTREROMERB Y L ZEL DB TFORZICEN
2= BRI R R T e e, RURTBEY RTA
VHIBHICE D AE N D T 8 TR YA EDOIEESRHE I
WEEEZ %, B0 — 7% OOV T oid
DT 2 OBICRMEYTH 2HAKEEA X =
> IR B EM RN Lee 2 D EE W CLEHE
EE2 TNV ZXDDETIEERES F5 5Kk EAD
Sulfide catabolism BMEEXINTWE Z e 2R L7z, @
WED FOMBIX I bay N Y 7 ZREER T (Drpl) O
VATA Y64 FOBRENENGFI TS TI bay
RV 7 ORESHRE X CLFHMEO RHEEZFET 2
ZrEHALPICLE (KT
2. 2 VX7 RSB S 12 X 2D oo e i I BB R
& ZOBEFILH

RYNRTBDINRFF AEMEROEERL F v
7 ZIRIFMBIER R/ D 1O TH D, ARV EFF v

mEAH
BHiEa T (supersulfides)

Drp1 R > /87 B oftfiE

{LAES &2 > 7 B LHMIATRES N TS H DD
DARE L OBEMIERHTSH 572, I ba v R Y 7 EH
53 % Drpl DY X7 4 ¥ 644 TIFELEL 7L & F
AU Lo TINVETFF Lz s Z e THHEDIE
HrecHEsT 2 e 2 /R Lz, vV RETAB LUY)
REEZOHMILE 7 L O TITB W TR 7L 2 5 F
NEDrpl DI NEF A LN LU THEMA P L RIZX S
I hary P 7EESERBICLHRAE M ENET S
xS IIL (K1), Drpl DY R T 4 ¥ 644 FIZ
BIiE(LR LR FF b W o T2 IEWEHINA S
e TIEEDS IR SN 2 0 FET A ERIEKFEOEHHE
ReD3FoIaL—a @i oLz,

3. DIMEHEKCI T 2 TRPC6 F v 3 VO 2E 0
fiti

KRIME DPAZEIC X > TIEHWCMRDSTER L 25
AAHTEBRREE L, NI Z 1EH & 3 208 S h
203, M & b BRCIE N ASREAIME T L TWw 2358
ZOIRBENREFET 2 Z 2 ZREETH - 72

413, MEFEHHEICREE L Tw 3 28R ES
F v FL R RZ7ETRPC 6 12%H L. TRPC6 F + %
VBHESEDS, B N BEREICBIfR 72 < TR 1% D R AETE
REZPRBIRZ I EYYATHLRIILE, 5
12, TRPC6 F v » LIHEEMEZ b ok ot s, T
J R 1% oD ML [E11E % e & 58 < {23 5 1-BP w72 L.
CoLEVIENZOEISKEDREZ TS 2 2L
M L7ze —H. DEGHHIID TRPC6 F v L5 Zn2+
WMAZNLT, /A7 RLF VU &k BBHEEIEROE
BICHG TSI EMIDTHLMI L,

DHEREDE T

2 hoarky
i Q) THEETS
» / EeR » ;

ik R AW 1) Cys-SSH
H,S / HS- FEEY (F2g) ROS
TR b L2 GSSG /\ BAER kLR
GSH {;
- DEOEMEL
@rp1 -GDP g

Cys%4.88-glutathione

TEHE (RE

7 Sulfide catabolism %41 L 72/ D R HAZ LA » GSSGIZ & % Drpl 7V X F 4 b A LU= DR e



2.4 EhE - AR ERIBIAZERM

WEINE
BIFZEEFT T, AAMRERE R D 2 15 - R
FEREICHE R Y TS 21T o TV 5, AEEIILIT 05
ZHERE L 72
1. BUR TS EH% Nosl = 2 — 1 21T X 2 1CHHI RS
LEF TR, Tk HRTERZ O iR R
Y B 2 A U ORI O 3 2 HilH 3 2 2 & 281
LT LT E, WEEEETIC, TV A LA L —
P —TdHBRMIERFEY A VA (PRV) ZHWT, HKT
2 F5#% D Nitric oxide synthase 1(Nosl) FEBHFFHIE
(Nosl = 2 —w v) B EI&AL. EEfaIiHEA RS T 2
ZrERMLz, ¥512, Nosl =z2—nw UDSHHEAAET 2
MRER#HICED S Z e 2 R L7z, AFIZ, GCaMP &
fiberphotometry /%% VT Nosl = =2 — 1 > DG E) % i
Rz, ZORER, Nosl =2 —n0 Y OEEFHHEMICE L.
R TS2MHY X2 2FT 222/l L7z, 25
. ZOMEH Y X 2R ERIIIZEIC L o THA L7
ZAH LT, BEOAEEZITOETHHEH Y X LI
ZALI3 D 07z, TDIZEH B Nosl =2—n Y OlHY
ZLFHECFEILTW2 e E 2 605 (K8),

A
Photo detector GCaMP6s
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2. BRHO X 287 BRI BAZ 3R TR P
SF1 =2 —u > DR

R T EBAE A HIE% SF1 (steroidogenic factor 1) FEH
Za—v2id, REHE#EOR - BBERHFZHE T 2 2
LA B O THS 2 R o TWd, AR, SF1
Za—n Y EEELL R ERT, HFiRco x> or
BARFCIETERE. [MClphenylalanine % FW\T
7zo [**C]phenylalanine %~ 2§k & h —EHETA ~
Za—Yarl., B RO X7 BIZRDIAE
N RI&E, MkicEEN 2 7V —D [M“Clphenylalanine
¥ Z D specific activity 2> Sk &% > 7 B OBHEZ FN
Too Fio. MPEEHMEREL R4 RV Y EEEG L, 4>
AV e OB Z#NT, ZORER, SF1=a—n >
EEMAT 22, A YR Ve OMEMEAICK ST, R
WCHICBWT R Y RIBEOSRsMGEns Z e
Mol SFl=a—nmid, WBTHOHE & HBRL T
W2, SF1 =2 =320 X5 RITEFHEBICEE L 5
A DI RAEFFCBIR L TV 2 ATREMED D 2,

-

3. BUKTHEBKCRH=2— 0 -NPYfillick 28
PERITE) D P

HEFICIE. L, SR TEZEFEZCRH =2 —1 >
(AMPK iEMH CRH = 2 — 1 > SRR L REAT I % il
THIEWMEL TV, £/ FEE, 227 F > 701
a—2 (2DG) ZEENICIRG T2 . 2HD7La—X
HlEkZ 5 = L. neuropeptide Y(NPY) =2 — 1 V53
ML T, F#R%O AMPK iR CRH =2 —n > %
AU THRIK(EYIEI 2 B 2 Z e 2SI LTz, AE
& BEFHZICHEET 3 NPY = 2 — v > %S % 7z,
BRI S 2 NPY =2 — 0 VBT AAVIZ X -
THRIEL, 2DG I & > TEDNPY = 2 — 1 ¥ A
L5 2B ETNT, ZOFER, D7 b AEFTOMM
I & BHEMICHRET T 2 NPY = 2 — 1 > %3 cFos &%
MLT 22 e nh otk ZO=a—vroHT, K
(NTS) 2 5 ZFEZICIET T 2 NPY = 2 — 1 > 2GR EY
I & o TRIRISTEML Lz 8 25, 30 0 BIAC Rk L
VOBIAEE 5 Z e 0o 72 (K9),



Laser ON

4
a
= S IRE

NPY-Cre ¥V R
X9 EFHFRIRG T 2MFEENPY = 2 — 1 > OJHIE

4. WEBIAKIEROIPNIEHIBERE

3. ICRLHED XS WC=RKER (W5 - IBH - & V87 H)
DEFRATEN DN, B & FEE O REAF I IIHIR T 5= 554
CRH=2—mY»ME57F 2%, HHMTIE Rih. 2TO
BYNC L o TRERZEPHISNZE X I VY BLIZDWT
IEANBEHI DA AEMEE L Tze vV AEEX I Y BIRZ
REBICT 2 L REINAREZETLTHZOREHEZERY
LAERWA, ZOTYRIZEX I Y Bl ZHEERIE 5L
R cRBICEAENEIE T 2, 2 0252 [H1E 13 HEFR
FETFREMBYIBRICEI D ARohki Rz b, Kb
PEREMREPE X IV Bl ORBINCHE T2 Z L 2R X
Nize REZ. E R I VBl ORANCHS T 2 #ifkE g %
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ATz, ZDRER, B AHHRO =2 —nrhLr Iy
BIRZIZX > THEMLT 2H, D=2 —0rZ2ERE
WKHIflS 2 2. B2 IV BIRZRETH > THEAEN
EET 2 e &AL,

5 A THEHEBECRHA=2—a DY Y A RNA
i

MR TEHZEFECRH = 2 — 0 V& FHEAD» 50 ACTH
DHWEIHET 2720 T BEIHIZT I SR T, &
Too ISP TR RAKILY O BE AT MR EEF Z R & iz L
Teo TOZ 2R HRIK MEBE LI IIFERERYIC 72 5 CRH
Za—BYPHREETHIEERMT S, £ZT, YV A
DPOME T HEFAZCRH =2 — 0 Y OB HE L, >~
I RNA S =7 TV A% fToic TA, SIRTHRE
FEMCRH=2—0 Y2 KELADDI TR (I T AR —
ABCD)ICHHTE 2 Z L BHLNE oty KRIER,
INHDIFTARX—=DHT, ZHRETHSLNTOVIRWVHTHH
I IAR=DIZOVWTHIN, ZDOfER, 757 RX%—-D
BNV RI V=2 —m >y THD, R, > F 7 2F
e HBE T 2 EETFHEEERB LTV 2 2 AT
L7ze 72 Wnt & 27 3 LBIHE S+ & 8RNI HEBI L TV
5ol



25 OFHREREZTARFT

AT BRI ER D F 7272 a > 7 b 2 LT, 2012
BT — Y 24 (C) RETEFER L, CRETE. M
TOHRAFFERLHEE NS 2 B KIGHE T MO FE
T, B, A R LR G RIER ORI
NAHIRRBC KD FEE O REEEE AE ML Uy AR B
ZFREOPREMIER (CNS) 2 ¥ ORPEIME BT/ L7
FLF U 2% ATP & ¥ O EEYEL B X 0. FE
EAL D IE N AR X ., NFRBIEHELHEETDH 2
-6 7> 728 ahs, ZOME, @RELEINS 7
EHA KD BAKIGHET M EFE L. uEiifao
HBANORALOTH 21ME 7 — bR S, HHERER
HIRREMR B FEE I NS, G KPHIRR & R RE A3
BRICEEF 2 DT, 77 FHREEZLERTCld. #Hie iz
G RHtoFA L. MO G KT OFF 72 AR E g 213 T
DT 50 FHMOMRIAL BN 2 1ToT\nd, DT
WL T 2 X 512, 2022 FEIEHFHHO G KA TH S NiE
WRAIE G )& ZE Lize F720 2017 IR P LAY
FlERICR->TELZ TA MV RG RS 2 LD
2022 FEIE, BMEZ ML A THCREHRERTH 5 SLED
HHET 29 TR OV TR ERHER L.

1. 33@PRIOE G

BIET Y v~ . Wk RVEMEMR R 0 RAEMERE T
. RSN EEMFMEICRENEL B, Zh o DH
REDHL S 20 FHE L LT DRIBRIE G K4 23
R U7 IL-6 35 mED T gpl30 D7 I/ BRESIC LD,
IL-6 A7 ED STAT3 > 7' F A3 fl & 72 5 F759 = 7 A
DRI EBIENCIL-6 & IL-17A 2% 53 % & &N
Mo 1 AR MESF IR C IL-6 7 > I IEE(L L. AT
12 ATP 2SBBEFEA XN %, T D ATP A RAER T % HE5h
§ 5 e, BREMREEE L. b 7 FAn L5
B o THBE D Tu Ty r 7 7 ) VBN EMREE
U TR O BEEMRRICEET 5, S 512, ROMHEE
e & ATP 23 S 4, FOn Il BT IL-6 7 >~ 7D
ML b, RIEMMEEI NIz, 3 T — 5 VAR
RETNVLTHAROBHRDPHRI N e 6. HEIRR
iE G R W& GERRYET AL R RIEDTE Z 2 Bk & IR
BICHB LA D=L THZAREMEDLDH 2 (K10), (J
Exp Med. 2022. 219(6), €20212019)

2. 18R b U ATHOREE BRI S 357 1FHERE

RENZHORIBREOLHETY 7= =7 X (SLE)
TR, [IEER 2R TR — 7 X (NPSLE) &
MHEN 2 EAEDIRREDS B - 1225, Z DIFIED 77 TR
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BHT®H o7z, 2017 FFICEREBLIEOBYET L TH S
FEERIE CREMENEMRETLEHOTRE L&D
W, MAIC—EHo I ) YHUREZRET 2 HO RO
CD4+T HIRIDFES % & BT SN2 FAE
LRWEED R ML RARTH HUR T ERE LA AHE
PIEMAL L. MR T /A7 FLF Y Uastiii S i, I
DOFEE M T/ NRIEDFHE I N5, RIEIC & D EA
SN ATP I X D BUR T EE NI - Bk s iE M L L.
PRGE R TS RIEENZ O IETE( L, RIS EAHEZ 7 LT R
LERIE. DIMOEERS, SIS EEINS (A ML R
G K41, FA7=BiE. 2D X 5 R1BMHER b L A NPSLE
DIFRETERUCEI S § 2 D TR BV WO R EIL T, £
TARTRERWTRAE L7z, BER ML AARIZ, E
WU XTI AL EEE L 722, SLE €7 LTk
Zreh ¢, NPSLE RO BHIHIRRITEN 2358 L1, %
7oo WOIRTEERTEZ E TRECER LI Z2a 7y 7Hh
5 IL-12/23p40 A EAE S, MMl Z &M U 72,
o0& bIE, 1L-12/23p40 FRRIPUAR 5 CHIH| & L7z,
¥/, @EHEPEIED SLE B3 ¥t T, NPSLE 2% T
. BTV U R Y RRRICHEIR 1L-12/23p40 IR E D3 EiE
ThY, HEEHATEEDHREN I D/ NI ho/zZ b, b
MZBWTD [ARRDOFEIERME DB G L TV 2 ATREMEAVR
WXz, T DR S, SLEICEBY 2 iEHATRE 3
zaz ) 750 N L RFEEMED IL-12/23p40 FE
A:1d. NPSLE O#r7z i3 ia RN & 72 2 AlRetEh & 5 (X
11)o (Ann Rheum Dis. 2022. 81(11), 1564-1575)
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3 BEREERIFEMIEEE
3.1 ERIEREEFHEMREF]

LI, FEE - FEEB X ORI X B AR o RIH
FHRFERIC O W T, kA X = o IR BRI Tk
HEEHAOTHIEZITO £ & b2, MAMREAREEZ Y 7L
KA LTI T 2 Effi OBIFECHIBAN Cl  AH LA FT
H 5 KCC2 OFRBIHIEAEA 2 W TITo T\ a, 20224
WA DR HEEE L 7z,

1. 779 7 Z2FH U 7 m 5B iR R & BRI i 7= 1
DA

RIEMIEEEGE T TV~ v 2O EEEHER (1214 H])
\Z DREADD > 27 2 % FiwnW TR E AR 7 2
et A b ORBIFEOEMEL & RN R MRS gl 2
HAGEDEZ . 20RO D REBEORBIFRED
ot U 7eo JRAEBIEERNICEIBICH AR TN F 7
ADERLRENZ DB DH 2 Z e DL 72, BT,
U A ERAEAMRIRE T X b ad A4 +oiEERE]
S L. R0 RATME HAEDE L LRI L5
WA IEE O R ORERRDE S N iz, BECERIRER T
HENTW2 20EFIEEMAGDE S 2 & THRNZIE
MR DIBRN RGO N 2 AR Z RS e TER
(Takeda et al. Nat Commun 2022)

2.7 o BT I T 2 BUELAEE O BT B O RERAR 7 1)
A Lrii

FEREHANC 31T 2 AR AR (] B D REBRAK A 19 70 T XA
PEARDITINC G 2 2 E 2 RIS 2 70, SIEATIC
X DEBE SN 2 BETTE O FEEIRIE & REBRK AR T2
T L7, (Fo IR LA 5B K 2HBEEDE
BEL 72 RBERIBOIN L, REWRETENCAER SN 2P
T8RS, FEHO~ Y 22BN T, kB TENIER
3 Mk LARE T RBUTIEI L 7272, A1 332> & 1 [
DIEEFAT 27072 T4, RETHIOFEENHEF SN
Teo BIRZRNZ TR B RICTHERZT o7V
A TDH, 1HABRIIZRETH O RBRMERN LR L TH
D R T DREBIRIFHY LIE B RR D FED R S 7z
(Narushima et al., J Physiol Sci 2022), HIfE. 2Kk TE)
LEEE DI B ZITOWT, ke KM E A D
WTE/ 7 2 VIS 2 RISTEDHEZ A L T2,

3. MR 2 52 A 2 el R & LB
ReMfiaC IR B S 2 KM EC B RTEHATER &, & Aok
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HECIL TOEEEDEHEI ATV 5, LD
PRLEOFIHOEE EZ 52 K5 IXko7d, HRICH
% THHERIEREE O HiEiE) © VERUE) 3 R2%
SBARHTH B, 22 THEAEX, vV RIBIT 2L ERRK
WREEEC 22T A X =Dy 7 [HRGANTFIEE A
Hht, < U AREITICBT 3 BMidEEa— K33
FEE ORI ER ZFET 2 e TE, THITE
DWERTIE. 8 DO FETEBNMRZRY 72 BB PR & - T\
MR e IR RO 2 h e h O EIEIES L. &M
RG22 S RN & 22105 % [HE& DA R R S iz

(Agetsuma et al., in revision),

4. 3707V 7 OREE TE DI ZE IR

MM SE IR TH 3 2 7 a7 ) 7 I3 R 25 % B h
LTWaH, B ETED XS RIEREENLZIATNS
DiEbHo TWRN, AT, Ca?t 4 X—Y ¥ 7
Ko Tl 4 DIEFHA R b ORFZERMIAHEZ I L, 3
a7y 7O Ca?t IEB ORI, HEHUE. HEHCS A, JLEGH
e ¥ R zEHN R 2 Lz EBIICE T 2 2 ki
I L7ee ZHUT & o T 2R EOMRENIERIZED 75
RIC & o TREICHIE S S 2 ATREME 2 7R L 7= (Horiuchi

et al, in revision),

5. MINEAL A4 A > % R 22BN 2 5 72 3 D Fi BB i B 5
AWM

IHF TN D pH23EE - FELR EOBICZES 5 2
LFHI STV, BEEDFHAIT KR RS 73 A RE <o 2%
SRREICZ L, S VR - 3 70 B O MRS EIA K
PHICEYD XS CHET I EFRNT 2 2 XRETH -
Too MM, BHERN TR THZE L7z CMOS 4 4
YR UHDEMRIEHE LT, =7 ZMADHE DAL & Lk
RIS DFLSREAM OMEF R ATV, BHRIEIC X 2N pH &
L DORFZERENT 21T o T b, IHIZ, 7A At A b
TRENC & 2 pHZAb & @S E o B#EIcOWT, 7R b
a9 A MEEOFIEEEHASDE THRE 217> TV 5,

N

~

6.F 7 X4 YEY RICKZMNTREE. pH HIESA DML
28T

BTEM T Z4 Y EY RICX2EKRKNAORES X
U pH 2L oRIERAMi O 2 B gL, 7/ XA 7EV R
DIKAREAT. B L THIlAEEECO W TRE 21T TW
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oy U 7NICH ) XAXYEY FORDAADABN, £ Oz, 9% ARFEINC X 2 HANREEHIE 2
HINCIZF 7 ZA XY ZWMDIAAL I 707 ) 7OHEIE 1ToTWwL,

FRIERNEBIL TV e, ZORRD, 5. I L TIHRE
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3.2 REBRILEHITEF

R IE LB SR AT T, KM EIC BT 2 KR
LI & Z OREEREKAZRYFRET O (8 A % fif ELEE L oL
THEST2ZrZHIEEL, FIZT7 v P~ Y ROHRE
EIRIZ in vivo & in vitro AR ZE AW I5EE T o TV
%, AUCHH LT, 57 FIC & 3> F 7 ABHER#D 2\
AR DFEIEENCE DV AR - FRREDTEFEIT DOV
THIENT LTV 5, SEEICHERED D - 1RO NEE
TEE T,

1. — R 2 /3 JEICB) % Fast spiking il i -
SESHIT RIS & D FEiE

KI s E D F Z 72 HIHIPERIIEC & % Fast-spiking #ifd (FS
HAD) AR O > F 7 2GS O FEBEEIH S 20
T30, B REEMO~ Y A —RAHEE X D YA HZ
REMER L, ZD2/3BICH 3 FSHINE L HEAHIE &
REAR— LB LEREITD 28T S F RGBT L
Too 0 AR 14 HAETRICHR S 2, BRI K DB
RERDIA S 2 DT, FROEE TN 2 7 DICHRATR O
PFTREERBE Lz 25, FR1~2 HRICiE,
RHIRE > & FS MR~ o BB PERS & R 23—l P Ic R L
Too TOBEMREEOHERIZ, MRS T 2 M7
BRI R sz, — R ORI IEONFIZAFL R
JVICET A BHAR 1A%, BAR 1~2 ke gL T
BB EPITT 2 2 & T, MTMERER 7 ERN
BRERVEBMSSPHEE U, —H, HfMEESITBWT
&, Z ORI & BT AERTE R T EIR LRI A S

i\

L6b, depth 750 mm

Spatial frequency (cycles/degree)
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004 AAAANAAA
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0.1

7oo DLEORERIE, MIlER T 2SR T 2 BB RS & M
HREEOREREL R LENIEE2RLTBY, T2
NOEEPMIL LA I = XL EhiREINE 2N
IR X N7z,

2. FEEN=Y R
EIRE
KMEEDH 77— b =a—na IBER» &A%Y
HICBIT 2 MRERBERETA F3T25ZePREINT
W3, ZO%, 7L — b= a—arD%  FHIIAEIC
Lo THEAT 20, —HEIKKKEDORFEETH % 6b &
WK, EBMICBI 27 7L — =2 —m Y OfRER
WMRES 272012, 2H TNV T a4 X=D v 7%
WT, FEBRIIOT Y A —=XHEFEFbEO =2 —1 D
PR POEEIRME 2 710 U 72 R~ w7 IS8T 2 DURT O]
Hr—HLT,. bEO=2a—vYIZ2/3D=a—1 Y
EHARTIRWAAREREZ R L, $726bE=2—1 >
VIR ZE R JE R RGEIRME 2 7R U TR O PR E R MEDY < %
<y F LTV (K12), 4 X—2 ¥ 7 e HERLIER
HMAGDELZIZX > T, BREETIIZ TR o/o=a—1
VDEA BT —rma—nrov—h—BETFE
RET 2 RWR L. IO oD/ERIT, ERICE ST
77V — b= a2 —n YHRIKEE O R IERLE SN
TEHILERRLTED, ZOHEGHEICHEN 70— R iaH
HEREILZ B EEZ DN 5,

—RBEW 6bJg= 2 —1 L OHEIE

1
Aﬁmnhh&k

2

ML s i 1S P s By
Ahqﬁﬂﬂn&

MAKAAL M AN LA
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33 NAFA T+ b= XEHZEERPT

FES IR AR T MR R BRE L 2 E D A X —
¥ 7 FEORFERE U T, MRBRER O W E B %0 AT hE 7R
2T B BG IR 2 V. IN - FREREIRE, AR
U R 175 Y DA GIERED BIFE R © 5 T Eg o Hfgx H
el 7

1. BEH Y X Ak % 6] 2 PRI DY X —2 > 7
HALBEOMEH V X 2 0K, IO FK T EREBIC H
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YR — Vi L7 OO A TR AR ICHEIR S B,
HESRIEI N FHEMBGRICDENTH D, BES AT
LEEE O T M X D 3 BIRRE N OCE T 100
REZEIT 2, RAFHII=0TA A=Y Y T ICBWTEH
MrFiES 2 2 eh o, REESHFEMR - LREFHZE
C. I WY FEHOR L REFRRRT OMMEED =X
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funz 1k 2 Z e &L, H4 OMRER/NEE O =TT
REEF AT 5 Z 22 Lz (Kamada T. et al.,
Sci. Rep. 2022),

3. TRP=— FABIMEE O # A X —2 v
ZEDR%E

AR ZOXY P =213 REETXAF I
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L =Y —EDoEEKT., EX 200 u m U LDOEAREKIZ
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(Chang CP, et al., Sci. Rep. 2022)
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2T 5 Z & 25 LT Z 7z (Akiyoshi et al., 2018,
Badimon et al., 2020), FIZREIC X b MAEKBEIFTICEHE
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et al., 2019),
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Wake et al., 2009 Haruwaka et al., 2019

14 ZANIEEH BT

Hashimoto et al., in revision

TV 5 (REREOREN), ZoREKE OB
(AR PR ET 20

HBHI WAL LT, EHIZTDEEEDHERIC I

az V) 7HERREE T 5 Z % AL 7% (Hashimoto
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MNET 2
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FEEZH S22 L7z (Ninomiya et al., Sci Rep)s

SEDFHMEDN R Lo T2P L QeI 1X, Fh
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7 MERE= R VBV (FLE) OFTEIRHE 2 L T,

IV — AREOMRE, $1Q-1-E0 3IcHEL T,
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MEREICHSE, FALQe I NIBRADBERICH S Z
EDHLME R DT,

P Q &V DMIEEBIRIEZ IS 2C T 2720, &
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Y OEBE RT3 L X3 I 2 — IS IIE I KA
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P TE AR 2 0B, RIRTEERTE
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WRIRTEERTES & F—% 3 AEEIMEPIZ & o [FEES) (2
E—L Y R)BHEL TV,

ARIFFEE =R TR ET VL T 2 —RDREFIFT
B3, HRBTH AR -V 2R LBEKRORR 25 L

RHIT ) 7 ARG R HEE U, GRAN - ATEVREE O i 2
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L7z HRWHERBORE 2 LT oMz E R
FEOIEL NERBEEFADOHICANT T, 25 LR
BIEE» RN 2HMAOEEPEETH L EZD
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4.2 HFD T LEARERR

iz > 27 L LTI A, RIMHE - RIMESER - /)Mid
REPHALTEL 2 itk > TR EEZa> bo—
ALTVBXHZZLZDONWT, BRIERIT - lilEx v
TR AR FEAE R TR 15 & RS A Tk 2 A S DR T
L LS LT3, £/, Zh o ORKEEIEHREZ KL
7o BR O HEBEE ORRRRABIZ IS 2T L, X HIIKIREE
ZHFE TSk HIEL T, EREST - REOKEET
N N THIZER 1T > TW 3, BRI ZFREY LT
X, 1) KIKEERZ Hul & U 7= fieEig o sl 2eny - 4
FAERIMRER, 2) BRI THIC KINE R 0 & MRS
B2 ists 5 2 I & 2 RINE R OEEERT. 3) KK
BRIEREEE T LEY D S MG 2R T 5 2 Ik
2 IRAEAEPRARAH, 4) KINEEMRIR ST T VBN IRE
MZ 2% Z e &k 2IRBIEME. RETH 5,

2022 FITHR L 7Zm X2 s %,

® Darbin O, Hatanaka N, Takara S, Kaneko N, Chiken
S, Naritoku D, Martino A, Nambu A (2022) Subthala-
mic nucleus deep brain stimulation driven by primary
motor cortex y 2 activity in parkinsonian monkeys. Sci
Rep 12:6493 doi: 10.1038/s41598-022-10130-1
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@ Hasegawa T, Chiken S, Kobayashi K, Nambu A
(2022) Subthalamic nucleus stabilizes movements by re-
ducing neural spike variability in monkey basal ganglia.
Nat Commun 13: 2233 doi: 10.1038/s41467-022-29750-
2
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LIFEEFTC, FHRGERIVHRERIZDSIG A B, B M T
DIKEHHIESR & 7 — & @, BORE 7ML ZHEITIT
57 —FITLD, MIEEEHORE). FH, 05X, U
TENFEOIFE X A F I 7 ABROHE., F8H., HE).,
R EREREICBE D 2 IS EULI IS BE U TR 72 T 1%E| o A
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Yokoyama H, Kitajo K (2022) Detecting changes in dy-
namical structures in synchronous neural oscillations
using probabilistic inference. Neurolmage, 252, 119052,
doi: 10.1016/j.neuroimage.2022.119052
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5 FEEBFELE (K18), REFETRINFT— 255
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IARRETRENC A 5 RIATHY R TEIR P = 1 L ¥ — A D 4
L% e 5% 2 MHHEA X — > > 27 (BSEEMY MRI) % Hl
12, IR R S 3ERE ) &2 & L @RI AE & By 2> O KR
MICHET 2 2 2HEL TV, AEDOREL LT, I
AR O MRIARICE 3 2 2 D%, SFEICET %20
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DY (FEFH & o —AMERE) Z# T %,

(1) FebelsHE O w4 (Hashiguchi et al.
2022)

PIFR i R O A B W AR T B 2 RERIR e, BB
Hah, BAMCHEREN S, ZOMRIIEEESHEE
HIREB LR Do TWB D, ZDIREIC D 2 ki
BWERBIHE A TORY, BEREPREEROMEICH
DI EN R R- U, RO EREICHF S L TWw5
ATREMEZRGE LU - 27 e ntguc. | CHRERZ v
7 IR e e A7 1] & R R IR 2 AT H OO BRRE ARG S
WSHNR 2 B R U Jze 1 PRI O IRE R AES TRk LR T 23
BDERVWHD, HIVEEENEVDDEEHNHDD 2
DR SBREE LTS 5 2 & T, SInE IS I
Xt U C BRI TR & 2 W E RSB W TR WD
5 oW U7 RERFREAIE & R AT O Ry Y 7915
R, &SNE 0 O0EHERER I ko TR
Too TD57 L BIBHIR O FIGFEGIREH & DR 7 & R
RFRFEE DIRRE Y U 7z, FlehER A BN RR R A A2 TR BN
WATSERTER . /N, ARTERE (AIC) I’ sh, T
HiEAE (IFG). TFEHIE/NE, RS ATV, H AIC
EIFG OiEENE. MkHLR A O RS & IEDMHBID H -
7z A AIC IEHRRF I OFA BT 2 Z e 3FI 6N T
B, BIFGIEH 73 —HMcBKRT 2 Z e rHsh
TW3, Lo T, AIC THE XS RBIKGRRE »
HIEZM R R o bk, A IFG TIThM 2 A[HEMEA S D |
£D AIC & IFG DR R O EfERHIHICHF G LTV 3
© AT 72,

(2) FEHIPIGRE ) DR (Miyata et al. 2022)
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B & 202 U 7z, SEBRTEF A EBE 72 & O IF—IGEE
D THIRES DIENFEITHHBE 3 2 EHE L MFEHIRT S % L R
FELT, BEE18HEMRIC, FRME. 7V RE, 5
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ECREREEETRPAD - DICERE R, ETLVORESR
RS % 2 8 2R 5,

(3) WA O ML (Nakamura et al. 2022)
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Nz, Fxid, ORI AR-NER—BHR2EHT 5 L
RE LT, BEERA 22 % %2 0510, BERAY B A HH ER
Z W THRER RS IRBIGIEIC K 258 21T o 720 5
&, BOPRVWZ R LErEWZ R Lz, 241
WKOWTHESEENRaAX Y M 2T 3HORGEE W
Teo XIRDSEENZIZE GERENEL —BT 255). BE
FAT TR B PRV 72 kA & R A 1T A B PRV AT e
Mgz, XROBBERNLGE. B ERL OFNRITHE
L. SEMZOFITEAFMMZEME 8z, 2D X5,
XMk E NEDR—BUI R AR D FERPELERTH D |
XARICHAT L7 CHIIC X » TIBIEX L5, fMRI Dff
R XR-ABEAR—BRIRIT DR E X 2 T4 Ty
Y= THEHETH D, FEDOXURTHIGEIN-NEER
WL TW2Zedbholk, £l WE-OFAATFARINER
. FEERERE RR T 2 MMEATER I, b
DRI RO ENEAIE, W SMARTSER TR E. T Al
SH[E, A7 S RE & T NI TSR AT R o R R & & e BEE
2y NI =Z KA, s ORI, RNERD D
D2DODEIL ZAFFMH S R T L5, BHEER Y bV —
7 %S L CHIBEAE THESNATVWE I L2 RTHDT
B3,

(4) SHEGEE SR EEEOME (Kasai et al. 2022)

R A T 4 THEEH (1L2) 1T & 2 30EB . — BRI
NEMEL, AT 4 TAE=D— (L1) DB HFL TV
SFEAR TR C AR B 2 SRR R & A S AT RE
PREBENTWS, L L, L1GEE & L2 35# ORI
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BT MRERTFICOVWTIE, RERRORMDED 5.,
ERELIRIR, SR 2 fEREE O b= 2 — v R
YLTEFAMEL, FHLAARBEOTH (EEF L) %
AT 2 TFHIRSLEERCTHMAL S 2 2 eh b, 1L
EALL/L2 D FERFERTDH 2 LARE L 7ze HAGER
i & HAGEE LA 20 R, SHEMICIELWH
AFEDBE % CIIACTA AL X & 2 BERERY MRI RS % 524 L
7oo IELWVBIEE BIRT 2 72 012id, SURIIFEIE D o
KR OHTTET NVRFEN R T 0t A RETH 5 L
E LTz, MY LT, ZMEE TR TR SRR
EENT— T %HA LTz, L1/L2HHIC X 2 BIFER
TR, SREELOTZE 25 mfl T aiEERE S, Bt
BN, fRRRZER, AR /MK U CiEME L
SNz — 7. SBFEREOMEERE LTHION S L
THIEHEE. L1 kD d L2 Tk D EFRERMEZ R L 2.
ZO XD, EEGREBRREIL. SEICHUEL 128 E
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WHBWTH L1/L2E %25 23, RFKIIEELEL
g€ 7O FHF AR/ MEEHES BREE LTHRZ 228
WD LI/L2 DEE 7T VRELOAZRZHE L2b DT
B3, Z2OFHEIZ. AEFEREDIEE 7L O RELICHRT
L. ZRHEMHEDa I 2=, —>ary2@ECTEAMT
HEFT2Z 2k o GEREI NS 2 W HRFUTHEHES 2,
FEEAHIETIEHARENTOMWEIREVIEL MY REE
BIEWZ 2R ENZ, a3 a=Fr—ya VHEADIE
T UEOMEEHO RN Z b2 EE L, HEMEHT
SEANDBFCIEEF V2T UL, 22D HED
FHREERMETEZ 2 FHIINTVWS, LD -> T,
L2 2% D 5B % 5 3 HIAN O WSRO R WIZ Y| JE
ETVDOHFBIRBIFTH D, BN RDE, 2DKD
12 SHERERGER. L2236 R 2 Z ik B )IHE
TR LTHET 2220 TE S,



45 REREBHIBHRIAFER

R FRAITE AR 2021 4F 9 HICHHICBIRR X iz
MRIWZ X 2~ v & ZHHZE 2 H#E#E L TV 2 EFITH 5,
202248 H X D LB EIE L. DAL BIRA I
TFZERTHI DO REEIEA TV B, 2&%@0&202235&:5%2%&
TR INGMLD DB IWMEHNT

1.0gawa S., Takemura H., Horiguchi H., Miyazaki A.,
Matsumoto K., Masuda Y., Yoshikawa K, Nakano T.
(2022) Multi-contrast magnetic resonance imaging of
visual white matter pathways in patients with glau-
coma. Investigative Ophthalmology & Visual Science,
63: 29.

BEZE SEAGRF MRI 3 X ERN TLEHZ HWT, &N
REIE 51] oD WL I RAZE AR I (BISR - BLIGHR) D DY v S s
Z I Lo fRHNIEEE L DELEZ 1T o 2R, RIS
B TIWITIO MRIGHIET S, BARERNIC B WT
BEMENROND Z e 2l — T THBERICBNT
FERR T1FHINC BV TRAREEGNI R FES R o7z
Moleb DD, FLEGRFA MRIGHIICB W I BEFEEEZ R
L7z 2D Z Eid, FRAREIC X o THRIKFRICE T 5182 F
TREMPET 2 Z ., SBERTAEL 2 EME DR EIIHR
THELLZEWLB R 2R BT 5,

2.Miyata T, Benson NC, Winawer J, Takemura H
(2022) Structural covariance and heritability of the op-
tic tract and primary visual cortex in living human
brains. The Journal of Neuroscience, 42: 6761-6769.
B v ro—RARBFORE S, @ERAOHTS 3
ERERLIBFEDD 5, FTlTT 2 BRI (Andrews
et al., 1997) Tl&. b FPO—RXHEAEHFORZ I L HKRDOK
ZZOMHBEMRENT VS, AR TIIHER L —REHE
OREN . MERMICBE VTR SN2 02 RAET 2720
178 %4 DIEE A D 515 & N7 HEAERY MRI B X Uﬁffkﬁ@ﬁ
#HMRI 7 —%+t v b (Benson et al., 2018) % 73#7 L 7z,
Z ORER, HROMMMEE FREGMT) & —XEREF D
RIEFE L ORICIGTN 2D S HEHINC AR 72 B O HBIBI R
ROz, £l OMBBRD R 2 FHHISRMFICBNTD
XN Z G0 oz, EHITNERT —Z D5
D, HRE —TBETFOMAICB W TRIZDOHEN RS
N2 eDnhrolz. TORRIZ. b b O—REHEE D
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A%?ﬁ‘fﬂﬁﬁ’fﬁﬁ“?‘fﬂ]ﬂ@ﬂﬂ%@ﬁ’fﬁi“@% 5 R DMENE
—HHEEULERC K> TEL 2 2 2RRT 2,

3.0ishi H, Takemura H, Amano K (2023) Macromolec-
ular tissue volume mapping of lateral geniculate nucleus
subdivisions in living human brains. Neurolmage, 265:
119777.
BEZE SMAICIRIA (lateral geniculate nucleus; LGN) 345
HIHRORESPILH G S 2 LT H 5, LGN IFK
Bl L TR (magnocellular, BUF M fEiK) & /Mg
I (parvocellular, LT P#IR) 22672 b, Z2heh ik
HIEREZAE S 2 L AEAUERISE - fEEISARTSE 0 SIS 50T
BoTWwd, LAl MEKRMIZEWTMEE - P i
ZEHAT 2 ARG TN L T0iRn,, AIFFETIEMTV
% (Mezer et al., 2013) ¥ PRI % € RHIHEE MRI G
ZEZMW. b+ LGN Of#iEst il 2177k o 7z, 2 Db
B, MTVEthicEowT e Mo M aE - PiEiio
UEZHETES . HE SN MBEE - P DAL
BRI T — 2 —HT 5 2, HES N MERE
P i EE) 2 IMRI THHAIS 2 & BAUAEHEZE THIS
DTV HHCEIRYE & — BT 2 MERBELND Z 2D
o7z (K19) 2D Z 2IEMTV &Rl LGN O Nl
ZHES 2 LCHEATHL L 2RRL, SERLGNOT
(R e bt DR - SRAMEHILEL o B 2 R 5 2 W5
WIEHEN S Z e R,

MTVETA| 0. 10 mm 0.35

MTVICED LT Y&bbhtLGNﬂuu

A AP Y

TR T —3( BlgBraln Amunts et al., 2013)

HERDDw
<+ iA ®&A >

19 b MAMAUBRIRAR (LGN) 02 & MRI G (Oishi
et al., 2023), MTV FHllE (1E) & AwvwC, My
PERONIE % KD 2 & (HEE). FEHINT—& (TE) &
—HMho» ERIF LN,



5 MteEEtRl - XEEVH—
5.1 ZHFEMERE

ZHTEMIFEE T, BIE3 A D 2 TR S OLEME
L2RD2NTHNFMA A -V VHEMEEEHELCE
D, FINADIFEFEZHEE L T 5, Friczh g T,
FTZE % X HICHEE T 2 72010, HHRRIEIHEMTH % 2
HFHEAFMA R =DV THEMYEES AT L OMEZED
TEi, Z OBEMEII 26 FEMETICHDCEMHELRE 2
HAAATE D DT, MBGFR D4 = 7 Ml REZ 1) Tz
. IFHEOEEIERR T FiEMIREEO A Lz ATREIC
2H5DTH5, BIE. ZOREZHAWIEFRFEL LT,
MR COSEES T8 G XV 7 EOWEMEA X —
Oy R EEMINC B 2 MUNER G X Vo7 EIEME
ARXR=IVTERToT WD, ERBEETIT, Bin52
BEDOL—F 1LV A YL —HF -2 2T LDEELE
IO, A X=Y 0 7% LD BHEZHAEYD 2l
I X BIEMEL R TREIC T 2 - D DR 21T > T &
Fedd, ZAUTA T, MBI EHIERTRER & > 7 H 5+
RHRFE L VT B BT LENHERT 2 2
S LTS, SEBIFFOOUCEES 7 F 15 FoR
FIHI L, =3 F TRV TY F T RDONREIT K
U7z (Shibata et al. 2021, Ueda et al. 2022), i
Mz T, BAZHET 2HHEFRET v — 7 ORFEICD
RILAVITFT Y R4 bD IV VR LRI OBG
EHLPIC U SHROEME LT, RREWEST% 2
TR 3NFECRAIICEE LS =D, RiElbse
72D 3§52 T, Mila. JFIRETV. RO FiEER
FEoXR—FT B &o THIREMRBED B L 12 250 18
RBERIALPICLTVL,

52 BFBEMERE

BErEMEZECTEaxZ I ABTADOI 70 b —
LA BRER B F NS (SBF-SEM) #E AL 1 HT
BEKD & T M oE R B G2 BEIRICERZ LT 3 KT
BHELZIToTWD, . EHEBEOME I V-7
F. 26T BEMERIC X 2 AEMAIMEIES (in vivo imaging) &
ATUM-SEM & % WE ATUM-TEM % > — 4 L R IZH A
Bb¥ - BB WA EHEE G T — X
M TR E DRFRE SR v b7 — 7 BT 21T o T\ 5,

*1 https://www.xnat.org/
*2 https://bids.neuroimaging.io/
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53 EREEEIRHRMENTE

AERIEREIBIRAENT = T, (DA TRAISEET & HEFT
1BDTT7ATIMRIVRATLL2BD3T A7 MRI > 2
TLEEHLTED, TN OREFHEEZHET 22 2 b
T = RN=ZABELHED TV 5,

AR, B b ENRETIIERBIMKA X -~
7' Wt 9% T i, HCP(Human connectome Project) %
ADNI(Alzheimer’s Disease Neuroimaging Initiative) 7
LiIEKSND, ZEXY T 1, EBE-EEROMEE LR
I, ZHIREFROWDHWY 3 Big Data ¥ FEEH 2 K
Hilil 7 — ZINEDED ST Wb, —/ T, EEEIN
FERE DB IE. RFBINEE A3 R 72 3 5 D T 4 7 A
12 & 2 IGHSREEI G ZE 0. HIV L 5 2 BERESE IR L
TBDRATH 5, LRRIERERERTETIE, Zho’
fdE U CoEdE 2 ATREC Uy XIS 25 02 52 I G A AT
RERT —AR—ZXDWRLEDT WD, 2022 FF X, E
A7 =<y b2 LTT 777 PAX YR —FTH
5 DICOM 7 #—=< v MZHERL, 204 YKR—F, EH
b, BRI, 7 — & X—21{b & Z Dk EE#E A AT RER
open source platform T# % XNAT*' %, AHFFEIC ixiE
LU TEALERZMG L, £/ B P MRIT—X%
b LIz, ERERMERFE T K 3 % NIFTI (Neuroimag-
ing Informatics Technology Initiative) 7 + —<» + D
BEEHY 7 7 4 SRR UERIAE C & % BIDS(Brain Imag-
ing Data Structure)*?~DZ#a2 7V 7 M %ZBFEL /2,
Zhix, DICOM 22 & NIFTIAND 7 # —~< v FE# Y|
XNAT D7 7 A VEEERE (T ey 7 b /HBRE /2y
Pav/AxxV/VY—=X/T 74 N)05BIDSD 7T 7
ANVBEERE (e 27 b EBRE kv a v /T &
B 7 7 ANV NDOEH 2 &L, o 2B, AR
FiE3 % 37 A7 K07 7 A7 MRI(magnetic resonance
imaging) 2B TIE L EHEX YV 7 4 DI MRI 7 —
& (MEERMRI(T1, T2, T2*FHE{5), HEEERN MRI(Z
F#IF: resting state IMRI, & fEFRE: task IMRI). #E8L
MRI(diffusion MRI). MR 2<% } 022 ¥—7 1) %4
L. BB, RETERMCHHALEERS 7 — 2 X—2 D
RrHETS,



1991 412 BTi A5 RIEE 2 E A S TLER, 1t
KEDBZ L OWFFRF DK L. Ilgat 2 H v 7= 2[R F|
R 21T/ o T &7, HEMITIIBEZFLRBRZIHEL
e, ML 30 fFiT b7z o THAREMRFE T 2 IR
Feliik Cd o 7o h3, MiRBENBIRDIBE . Mt DR
MR TEOEMICL D, 20224F 3 A% b - THKGTHZ
PASHE 720 IMREDIHEFRAHAIE DT Lz, ZHITtEin
2022 FEFEIE. RENT ORI 7 — X 258 L TV 2% H
—EFEAAME L LTI AN, BREEROLHEZ
T L% L BIZITIER RS r OFFFET
V. BERET R E JE B REREN ) o FH ELBIERIC DO W THA
5212 L7z (Sugiyama et al., Cerebral Cortex 2022),

5.4 RRIIMMRRKRERE

Lt E T, R O > o 7 RRE D EE - il {H
RO P [ 6 oD B RE Y M & BREE D MR 21T 5 &
iz, NN DOITFEE ¢ DILFIFZEZ ED T 5, 2022
TR D o RN EZ A TICRE S,

AT Z HE S 2 MARHICB T 3 KCNQ F * 21D
F— X3 1T & BB

K =83 > (DA) 2 L7z > 7 F MEE DRSRER 213,
HB PR MR OREE LI ZE TN TS,
ZhE Tz, BRRIFRSEAR (RI2A4%) 2B W T DAIX DL 24
A& s e LTPKA/Rapl/ERK Mg S 27" F M RERK
2AUTHIBIOBEEZ EiF, WK L 72178 % ¢
H#S5ZeeliE Lz. Sl DA X 2 ERIFRS AT
D EEEHHEEEZHS2ICT22DICKT F ¥ 21D
—fTH 3 KCNQ F v LN 2 DA OBEifEH IS
WTHERf L7, ZDRER, DIZERT =R b 25T
% £ KCNQ F v A VEF MG < ., Ml FEKIEE H
HERE Nz, 2o 0RRM, ERKICX > TKCONQ F +
D Serdld, Serd76 53V VLI NDZ ZiIck - THE
CTWbZeZRl7, 61, KCNQF ¥ LDV~
B LAY h A ITHRAE U 7 S T8 38 T B B A
EH-OTWR IRz, ZThoDfERIZ, DAWCE?
KCNQ 7 % )V OB FH A3 AL A% AT O F8 KR 7 3
HiL. WMTEIZHIE L TW 5 2 2 2R F % (Tsuboi et
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al. 2022),

5 JE St O B B R RS &

TREBNE (M2) 20 5 —JGEENET (M1) N\ DFE & EIEE I,
TENER R BV TEERREH ZH>TWVWS, M20D5
JE TT BUSEARMERENE, B4 R EHEBFICES L TVWE 2k
RIS TWS, SE, M205 8 IT Mo gsico
WCRHHICAEIT L7z ZOFER. 5 IT Millid 2T H
DL 1B < BT % IT M B R F AR M ol
BFTRT 7 ANDRIZD EThRA REEIRE L TW
52Zrbbhol, THIZ, FAEIKIZHEWTIT MAiafH
D F T AREEREEHMIN X 4 T ITHKFEL TV, 20b
DFERIZ, M2 2> 5 FEEF N D IEHRAZE IS § 2 HHEFIC
FoTHERD I Z2RET 5 (Im et al. 2022),

TR —NOBENT I 7 BlASEREUEEN © MmN
TN DBYE (FEFIIE)

BEY Y I /7 BR#IEIR (excitatory amino acid trans-
porter, EAAT) &, #HEEHIIEA & HH & A7z B M AR
PE 72 2 Uk (Glu) ORI ZHE, #FERE 2 # P H
WA R S & & HiT, B Glu O BB D ot
fx (R T 2 %EZ2F>, ZNETIZ, 7y MKRAT A
AR BWT, Tk v T MR EIRINIC B S 2 ik
Y724 FEAAT4E, AFHREDO L X 7 —)L (50 -
100 mM) 1 & D Z @ Glu iR EREA T L, B _ERHER
EYVE Glu D > F 7 ZIMEE 2 35 2 L 2 RH LT
Wwa,

TR =D EAAT BREJUEIEH O 0 TRV 291 5
MITT B 70, MENS 7 F AR R Y T O
TR X 2 MET 21T o 720 =X 7 — LD EAAT HEIEH
. & 87 H ¥ —+ C(protein kinase C, PKC) [HFH
3 GF109203X 7 & (N2 P13 % 7 — ¥ (phosphatidylinos-
itol 3-kinase) FHEH wortmannin iZ & D iHK L7z, —7A.
PKCEBIFE AL AR —L T2 7L (PDBu, PMA) I EAAT
HEHRERIZED bR o7z, X 7 — LB EAAT O
REZ TUE S 2 EF O RBICIE. PKCIEMEDIBETIED 5
BOD, ZOEMEII T HERTRIRVWEEZILN S,
PKC . EAAT tXREDHIEFEME DAt ICBID 272 &, il
B ALERHFICH 2 L HEE L oI EHiE B2 ED T
W3,



6
6.1

178 - KD TNt X —
T IL AR B —FAHEE

T ANANRT X —1%, MEEEE L TS 2 - DIFHE
WWENLERY —LTHh, EiT, 77 /HEY A LR
(AAV)RZ Z—2 L v F T4 VR (LV) RT X —HIH5EH
XT3, RIFRETIE, AAVRIZ X—2 LVARY
X —DREFURMHEIINTEY, BHRIZIGLTYA
NANRY Z—DIRMEEIT S Z 21T & o TIHAMGE Z Htk
LTW3, £/ LW A ILARY R—2 2T L DT
. REE MR 0RO A SRR IS B U 2 M > 7 VR
ENFROBEIRIHICHID ATV S, REFEEIT, XD X
S BRIRIEEI 21T > 720

(1) MRHSREMAT ICE R 7 A VAR 2 Z— DR HIc K 2
HFERFZE D HEME

TANANT X =%, WREREMAERITT 200
HARY =N THY, EFE ZOBREIRELEHE > TRT
Wb, RIFFEEEZ, X7 X—a7 LTOREZH-TE
H. ENANDIHIEED S DEZIGU T, AKX A TD
AAVRI Z—5H 2 VI LV R X —DiMt &7V, H[HE
IR HEEL T3, Zh s OHFIMFEDOH D 6, REE
&, 15O IBFER SN ( THVIEE 8 2 b MO
FEBVIEER &AL © BFgE. IR Y (1. RIS & CHLFEF)
MR & 2 348)) 28).

(2) B4tk - BES = 2 — 1 V2B B RIIEN S 2L
EEROIEMRIEIC X 2872728 — % > Y VIRIREIE D
R

EED OMERIBRF T2 =3Iy =a—na 0%
ME, R=F Y VIREFRET 5. L-DOPAREE, ~—
XUV RO ERIBEIED O H, FREE - BE G
= 2—n > (Drdl-MSN) @ D1 ZBERICEEZ G 2
L. BITEFHY LTORXAY T R2FAHT 5, AWZETIE.
X DREIWEA O I IREIEZBHSES % 72912, L-DOPA
DIEFRTH %2 DI ZBERDO TR THAEES 2 PKA Y7 F
IMEERDWEE R ER A D, XTIV AAVARY Z—2 R
TLAEAMALT, X—F Y URHEF IS Y ZAD Drdl-
MSN THEMNIZ PKA ZI1E(L L 7z (PD-PKA v 7 R),
ITEI AR 21T o 72461, PD-PKA =V A TiE, »8—
FUVURDIERPLE L. THIT. IRAF YT I
L7zo %72, PD-PKA <7 2% MW, Drdl-MSN 0#%
FETHD ., hrORMEBEMKLD H T D 2 LEMETIC
BWT, BIFEK eI, KN EERE 2 &SR L T
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KN EZ B 2 B KM EREA D AN B L 72 & &2 DnE
BT L7z 25, RIRREORBAEZ Y K— b T 25ER
MiE SNz,

6.2 EILFIEFERE

E A ZEREEE 20 & DRI G U CGEIR TR EEY) (<
TR, Ty N OEREHES 2 b, FrElfEREM oM
F. 72O NSBEIEFREEY E AW F A AT - BAERE
FIGERIT o T W3,

(1) AIAIEARED Cas9 X7 L 7 —E DT YN —JEHEH
Foxnl BIaFMi 7 VAVEZRZHT 2 7 v NEBIOFER
WIS 207

5 7 NERALIC DNA ZASHYIM 2 352 3 % Cas9 X
V7 —¥%, 77 A3 FDNA, mRNA, H2W0WEX >
RIZBDIKTT v M CRISPR A4 RRNA ¥ ¥ 3
WHEMIEA L, Foxnl IR FEOM 7 LLEREZHT S
7 v BRI O ERARE IR L. TEAESTFO4ERE
RIFR N 7ERX Y mRNAX T2 23 KDNA KX &
DEL, MWEREFEARIIMRNARX TR Y RIERXS TS5
A2 X FDNA R XD ED» oz, B TR ORR, i
TULNERE2ET2MBEHOESIETI A FDNA KX
T 25%,mRNA XT20%, X v X7 BIXT64% 12 o720 X
YRIZBELTOTIUNY =R T L VER RO
MBIEOEHICD o L S FEHMTH D, THEY /7 LHEE
Fot AR HE—INERNCABE T H o 72 2 L L E S
5T, B Foxnl R FEOM 7 L VIR B
NHEJ(JEMFEASES) 2 MMEJ (v 4 Z akEn o —i
MRS OVWT L ERETHEHEINTE D, DNAKX
JAEIIE Cas9 YIWHAAL 22 & TSI 2 /553 B0
Sk yEHEETEE R, MUE, Cas9 X7 L7 —F
DF YN —JFREE CRISPR 4 FRNA X kv MITL
TRV RTBE (VKRR Z LA TaT42) I3 iul, %
72T 7 L VA BARERIC D 7253 - 72 (Goto et al., 2023,
Mol. Biol. Rep.),

(2) ZHEVERRHERE D & BERERY R BRI T (R F - DPT) & i4%
TIEHTE % & 5 htud, SRNER LY DI
B KRBIEREFREDEEDAR ST, b FOAFEERICD
H{TZ %, ZZTRABAEE, 7v MIBWTEZEENE
BRI & 3T OAFEMAL D IR T & % ha 7 AL GERIRE O
LA EERRICH D AT, A IIHEFE & TR



ATEMAE 2 TR T E 2 BInFRE T v FEHWS Z
TZ v MRICEB T 2 AWM O R ETES X CEB
FREZNZIH S 212 LT &7z (Kobayashi et al., 2020,
Development)s T 6 DIH#RZ B LI1T. ZREMEEHIIET
H37 v+ ESHIIEEHWCTHHADOMFEAEBEE in vitro
TEFEMICHIT 2 Z & C. wmEAEMIRO 7Sz
fTo7ze ZDFER., 7 v MESHIlE» LEKEZEOLY T F
A MTIEWHIIETS 2 =¥ 7 F A MROMIEZZE TR
PN BR IR FEAC 79 T % 2 B5E R OB L 7z,
FHCZ v 7 7 2 MO LSRR, [k~ v 2 TITH
NTELVHEHEE TR, A7 21 A FIEMRIC X 2771
BB 2D AT 2 i, EP DR IZ I HEDH
CIigotz. E HITHRE L 7 bR A FERINE A (E 70 B8 2
ENTFETE 2 05Hbi$ 2720, AIEMIRES v b OHT
AAFRERICIERE L 72, 3 2 LS M2 e L
BFERPZRD SN, FonErd L 3E Az
7 v MRENGINANBEMIZNE 5 2 L R EFHE N

(Oikawa et al., 2022, Science)s D & 5 IZZREME
M & in vitro T LFEE S N7 hAEAETEMITAME (A5
HAWEBTE 2 EWREE T2 EARRETH S Z & 2R
L7zDid~ 7 RZ RO TAMEL D TTH 2, Tk,
NETOHIRNEE R~V A DR, 2 0ifthoH)Y)
FADSHIC & b AR E B X OCEREFEAICB T
DR Z Te X F = X 2 DR I8 1Y 72 1547 D B FE IS
Bhzs e iriEns,

6.3 ZHEEEEHKEMRITE (E7I/ILBYMRRE
Y|

RUR -7y bOITH) - ARG - ABESRERTO— SR L
T, 1EEL. 2 - FREICED B~ 7 R DI TEIFEN & 5
W&z D CTHEE T 3  HIc 2 0B DTz, BRI
WIFAT 25 L 72,

(1) EEEHEITEIOFHli D 72Dz, A—F > 7 4 —IL K|
AR TRk, EFIKIK D BB I X T, HizicH
HSREBEZEA L, 2. F - sl TE 0T
fio/zdiz, a—% vy B, ZEWEERLIG, 245k
o, BV RAKRKBEDOZIEBEICMA T, FHlio—v
ZARBEORBEEEAL, ThoBEBEORBELEIT- 70
50T, MEERIE - ERUEMIFHE D 72 912 Y TR &
HAMFMD 72012 3 F = N —DRIEB ZH 713K B
L. ZOHBE T 7,

(2) 2022 L5 ICHT 72 (2 Bkh X L7 B E IR AL R R R T &
v R—QFHEFFEFAMIEE LT 2, 72, MR 3 #%
BN OfTEIEITEE L FEFA e LT 24, Ehzidx
REh, TRHHEREICOWT, <7 ZADITEFHED
72 OWFFL 2 HEEE L 7=,

(3) FAiE 3 HEREN %2 M RIC~ w7 Z{TENEBREE O R¥ 2%
B L. MMTEBEOME LTS L3 (26 /2N, 178
AT FERE DTS 27 L %R L 7=,

(4) FTN7R & TR E D RAEBEE 2 R IC~ v 2 1TE)fiE
WrsEg - $EEAT 5 L Hic, REMT O~ RATHIET
D F == a— AT THEFEZ1T - 7.
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https://doi.org/10.1038/s41598-022-24651-2 Epub ahead of print.
ERVANR “P—Fa—UA4 LR ONFHEEZERELES 74 A EFEBETHRHL .,

CHEFl - P TRIEEERTSEIRMT)

LFEHSEE | FEE M (ERERERERE  EEWREHERE NERE) . #EFREE (Division of Endocrinology, Diabetes & Metabolism,

Beth Israel Deaconess Medical Center, Harvard Medical School, Boston, USA)
Yoshida Y, Shimizu I, Shimada A, Nakahara K, Yanagisawa S, Kubo M, Fukuda S, Ishii C, Yamamoto H, Ishikawa
T, Kano K, Aoki J, Katsuumi G, Suda M, Ozaki K, Yoshida Y, Okuda S, Ohta S, Okamoto S, Minokoshi Y, Oda K,
Sasaoka T, Abe M, Sakimura K, Kubota Y, Yoshimura N, Kajimura S, Zuriaga M, Walsh K, Soga T, Minamino T. (2022)
Brown adipose tissue dysfunction promotes heart failure via a trimethylamine N-oxide-dependent mechanism. Sci Rep.
12(1):14883. doi: 10.1038/s41598-022-19245-x.
WA : BRI OBEEIEIMET T2 L OLREE T VBV TLMEREMME T L, Wit fslil o2 EEiEr B 3 &
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FRkREN S E 5 Z ek A Lz, Z DA & DAEEE D HERIZ X trimethylamine N-oxide 23BH45: LTz,

CEWE R TEFEERIZEART)

HERFZEE | DNRIE—BEZ & OHFEIFZE (LBLKRE - EEZER
Danjo Y, Shigetomi E, Hirayama YJ, Kobayashi K, Ishikawa T, Fukazawa Y, Shibata K, Takanashi K, Parajuli B,
Shinozaki Y, Kim SK, Nabekura J, Koizumi S. Transient astrocytic mGluR5 expression drives synaptic plasticity and
subsequent chronic pain in mice. J Exp Med. 2022 Apr 4;219(4):€20210989. doi: 0.1084/jem.20210989. Epub 2022 Mar
23. PMID: 35319723; PMCID: PMC8952801.
TAbadA b SEREHE S L& I VOO RBUC X 2B O FEIER T O
BHEFET LTV RACBWT, 7R Mad A MCBW 2 58IV 2 3 U EESZAR D FEBID KM R B 5 — AR HIE R I 1c B 348
REEEERICEDoTWE Z e 27 A v A MERNICFEZERE ) v 7 X4 &Iz~ R EHWTEFAL 72,

HERFZEE IS —HB0R (BIOKRS: - EZEL),. HAFRER (BMREREFRE Y X —)
Tabata H, Sasaki M, Agetsuma M, Sano H, Hirota Y, Miyajima M, Hayashi K, Honda T, Nishikawa M, Inaguma Y, Ito
H, Takebayashi H, Ema M, Ikenaka K, Nabekura J, Nagata K, Nakajima K. Erratic and Blood Vessel-Guided Migration
of Astrocyte Progenitors in the Cerebral Cortex Nature Communication, in press
7R aYA RN BN RENCELE X415 X A =X L DfEH
7R batA P BKRMEKEAERHEIIEEE —ORE I N E X D =X L2V T, vV ARAHO7 X a4 MEEOREEZ M
Mlize 7R BV A MRMBEWCH BB 7 0 XA HLBEZ RV L, 2Rzl s 20 FEBEZHS 2T L7z, R
WBILERAR=I Y 72HOTT7AMAYA FOBEDT A T4 X =Y VI THKREIT> 72,

CHRE RS HUL BRI ZERRM)

HERFZEE © RN RS @A, KB WE B (BRERKE)
Osanai Y, Battulga B, Yamazaki R, Kouki T, Yatabe M, Mizukami H, Kobayashi K, Shinohara Y, Yoshimura Y, Ohno
N. (2022) Dark Rearing in the Visual Critical Period Causes Structural Changes in Myelinated Axons in the Adult Mouse
Visual Pathway. Neurochem Res 47:2815-2825. doi: 10.1007/s11064-022-03689-8
U ABRMRED I TV VIEERAIGEHORBERBICKEFET 2 Z L 2HS I L,

HEPEE K B (RBRORE)
HirayamaT, Kadooka Y, Tarusawa E, Saitoh S, Nakayama H, Hoshino N, Nakama S, Fukuishi T, Kawanishi Y, Umeshima
H, Tomita K, Yoshimura Y, Galjart N, Hashimoto K, Ohno N, Yagi T (2022) CTCF loss induces giant lamellar bodies
in Purkinje cell dendrite. Acta Neuropathol Commun. 10:172. doi: 10.1186/s40478-022-01478-6
HEEHEIN T CTGF 2 /KI8T 2 /MK L% >~ TR ORIR SRR R 2 Z e kv 2R VTR L=,

QLRI EREZEAR M)

HERFZEE © IR T-EEET, Y8 CTE S ERAT, S —RRERAT, &) R EM, P ERRR (R EERERRE). oo 80k (R
R, BIREE (FREEKY)
Ogawa S*, Takemura H*, Horiguchi H, Miyazaki A, Matsumoto K, Masuda Y, Yoshikawa K, Nakano T (2022) Multi-
contrast magnetic resonance imaging of visual white matter pathways in patients with glaucoma. Investigative Ophthal-
mology & Visual Science, 63: 29. doi: 10.1167/i0vs.63.2.29. (*: equal contribution)
PEAGEI MRI 3 & COERM T1EHZ VT, SRNEEEGNC B 2 53R - SUBGROMHMINGSEREZ 28 Lz, RIZBVWTiRVS
D MRIFEEET S, MABEGNC S W TRER R 2EIE O, —I7 THRIEEBIIB W TIZERRN T1 123\ THRNFEERNZ
EEHFE RR2ENR LN o7 d 0D, HEARERF MRIGHINZ B W TIMER I BRiR 2 HE2 R L7,

HFEZEE | SFHARTEMEE, ANHERME. WEER =R (FRBEU/HEMN). BRI GBTM2RRE). RHER
FHEBUR (KIRCKR)
Morita T, Hirose S, Kimura N, Takemura H, Asada M, Naito E. (2022) Hyper-adaptation in the Human Brain: Functional
and structural changes in the foot section of the primary motor cortex in a top wheelchair racing Paralympian. Frontiers
in Systems Neuroscience, 16: 780652. doi: 10.3389/fnsys.2022.780652.
BAGFRE RLBRL D 7 2 U — 20t GICHEEERY MRI 3 X O MRIGHIZ1T o 720 Z OFER. —ZCEFET O B IR OERES L U8
TEVOTHERE & LN TR E W DSEED 515 Z e BB S I 5 72,

HEPEE | KAHEEFSEA (University of California, Berkeley « 1E#GESM7EHME), REFEEIZ (KR - [HHGESTIEN)
Oishi H, Takemura H, Amano K (2023) Macromolecular tissue volume mapping of lateral geniculate nucleus subdivisions
in living human brains. Neurolmage, 265: 119777. doi: 10.1016/j.neuroimage.2022.119777.

MTV % (Mezer et al., 2013) & FHEN 2 EEAIMEE MRIGHITEZ AV, b MMUBSRIE oS Z 3 7 2 5 MRI&E %
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HOWTITiR o 72 ZDREHR, b MMARIR A O KHIREHER & /MERESEIED MTV EOEWIC X > TialTtE 2 2. MTVEIZ X -
TP & N7z RHIFERE & /NI REIR IS DWW T, AR 7 — & ¥ DL IMRI 7 — & ¥ D L7 Y & o TZ DFZ 4R
XNBZEBASPIIRoT2,

GBI T EHTERE)

HREIRFFEE: Rl BB (EMRERAEATR)
Hochi S, Ide M, Ueno S, Hirabayashi M (2022) High survival of bovine mature oocytes after nylon mesh vitrification, as
assessed by intracytoplasmic sperm injection. J Reprod Dev 68:335-339. doi: 10.1262/jrd.2022-053.
FAOVY Ry T aTNAZRETH IR - R L 72w & MARZRINF oL 2, IMERRFEERICE SO TRHE L 72, IRERIErE
2T LITEE OBHNZRE T MR 2 8H UL, 77 Z{ETEPIIFICKIEL 5 2 A0EE 2RI TE 1,

HEIFEE: H b ETE. BRI BAREREE. TN B8R (Rt ERERE A R AT SER
Inoue N, Hotta A, Goto T, Hirabayashi M, Uenoyama Y, Tsukamura H (2022) Establishment of embryo transfer in the
musk shrew (Suncus murinus). J Reprod Dev 68:340-344. doi: 10.1262/jrd.2022-003.
RREHINEYITH 2 Y v a v 2 X ITHBWT, RIERFR, WSS (Fi» 5 2~4 MR £ T). B X B HEO &H0h 2 1
MFBI R L, ZACED . BIEFHIBAY v a v A X IMEINICIAS TOREMBERZ 2 3 TE T,

HEBE: IH 8 RRIRY: R R GRE R

Chen J, Minabe S, Munetomo A, Magata F, Sato M, Nakamura S, Hirabayashi M, Ishihara Y, Yamazaki T, Uenoyama
Y, Tsukamura H, Matsuda F (2022) Kissl-dependent and independent release of luteinizing hormone and testosterone in
perinatal male rats. Endocr J. 69:797-807. doi: 10.1507/endocrj.EJ21-0620.

FARTFVBEF /v 27T 7y bW, TR ZHEEROMPT A MR T 0 VRE ERZFARTF U0FHRT S 2
¥, ZOfEfE GnRH = 2 —a UL AP LHRE ERZNT 25 2 2R Lk, FARTF AL BHURTH— T EA—HHHE
HOIEMEALD, TR PRT BN ZMOMES I ETIZR I LTV Z e RN,

HFEFFE#E: Prof. Surani MA (Wellcome Trust/Cancer Research UK Gurdon Institute)
Tang WWC, Castillo-Venzor A, Gruhn WH, Kobayashi T, Penfold CA, Morgan MD, Sun D, Irie N, Surani MA (2022)
Sequential enhancer state remodelling defines human germline competence and specification. Nat Cell Biol 24:448-460.
doi: 10.1038/s41556-022-00878-z.
Fex HLEGHFE L7z b b ES Hilgd & 8EAEE (PGC) Hflilao 7ti%E%R (Kobayashi et al., Nature 2017) ZHWw, 20
HEMPUERE O, & Ic—BIcESE S 2 PGC MO LRI R 2 IR FHIHIX A = X L 2B 5202 L7z,

2 JURDIULE
2.1 B34 EIBARIAZEHAE (NINS) & 2RI L

HEF : 202249 A 25 H (H)
BT N4 7'V v KA (LIVE AREE RS — /A% —E#EE)
[(HEEICOVWTEZ &S E@mdr ot ET)
FROBRE NG EiL (AR HBE)
HMHLY 2 X =L RETHAHEEL L LOHAR
Bl BE TR (AR ERTeS ENL L Riayas 288w)
FH2: A RO EHEBICE D DFET, X RO EHIFERED ORI &
FRE B (JUNKRFRERE BAEMhE ERp8UR)
A3 b b oRRE - Bt
SERE FIEAK (B ARRVETIORAE A0 20%)
HE 4 WHEREDF ¥ ) 7 RRADEHIC
KRB BTG CGRALKRYE Bl R/ HALKFA R BEERSR 80%)
U 5 EREIR O BB B B EE OBIK
¥riE FERI (BAIRSL IR E S22 BGH)
A2 IR BT (BRRETIRAE TR b HEEASR RHEHEBUR)
AP R IE B K ML BATR. 6 BB, S FBAK. KM BLF . Hnif AR
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22 FE35EIEARFHZEEE (NINS) > 2V RIT L

HIK : 202343 A 12 H (H)
Bt o A 7Yy B (R KL R/ YouTube/ = 2 = 2 BjjiH)
(BRI AHEREIE L 13m0 ? ]
FROBE | )IIE  Eid (BARAHIHENE HER)
FEH 1 BRI B 2 N EEE~ BROBIH & Z O~
B (ErEptoiiHsering BkBERr SrRE)
2 KUBZET TR ORI RELRROE RS
SHBR T (KRETXGRSERT g - BFSE FEMEE)
FE 3 VT Iy 7 ORHEEME L AIEE
ERN (ERZERS ARV FEE 5R)
W4 K7L 7 (A——7 1L 7) L FHRK TR
SEH— (REAERSE FillF BT | RS 28 80%)
AT 5: il 77 A DARERM | BRBKO MY A —
JEHEE (R EREEITTRT N U A ARRRER BU%)
NRIIVT 4 ATy Tay
AR RARENT (BAREAENE I s e AR RHEMEEER)
SRR b CEHETE, SHBRT. RN, SRE—K. FHEE
PR | SHEE (BAREVTIHNE BIMER /| LSRR TR)

2.3 ARPHEFBAHED VRI T L2022

HEE : 20224E 10 H 16 H (H)
BF : N4 7V w bR (B ETEEERE/ YouYube/ = 2 = o BfjjH)
[(BlEoR, RX TERAK]
PIRES | W 7RI (RELAM ARG #S 28 - ENLEREWRSH FiR)
REHRE | &% RE CCHRIEAMERIRERE)
<FHiDER>
1 BT L7 ORBDHAS 2 Lz ERKEKDER
FEl HFE (ELRES RASEYER HEBU%)
W2 00X &) BEBND» S KBROBREFEN
s B (FERIERFZERT BIE)
W3 RXTE, KBRANOKEDE~FHICB 2 EMmiEE~
¥ RE (7R haAag dAny—r & — /EIRXE FEK)
A KR T RRE
W S (FEHEBOERF ST B0%)
WD Yy INVFH OB
PRE B (FEN PRI FHEEUR /&5 2 7 AEBLS (QUP) LS E)
RINVT 4 Ay Tay
Al AEE JE (R EETRARE EER)
SRR YR LG Bk, (LR B R E, i EBEA. PRE B
<FHOH>
1 TR TOBBL MmO
KIF 357 (RAARIETICRT /SR VAT /i BRI L > & — FHEBIE)
WE2 LR oA ET~EmRE 8o L5 ICERET U LD~
TH Bk (WEMEREIRT #0%)
W3 D FTYRNLY AL VIR NOREBOYLE
fRE B (BN BEREEAT #E2EY)
WA ARANOFAEERE 1948 EEFRED F VITHE B
ML FA— (ENZERERFSEAT B0U%)
WHWES  TRWH) THoMRE R 2 ~BRNEED S RIHE~
ER/ BHET (BAEMRRERRYE #2E)
NRIIVT 4 ATy Tay
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A2 R NGt (G ETR YasE)
SR R bR ERE, (LI B OE R, TR EE. PE Eoh
FISRES W50 A LRSI R AR R E - 2 TREEHISEAT )

24 HEAZI>Y—> 7 L(RUC)

HEF : 2022410 A 6 H (K)
BAfE T - 4> 54 Bk
EfE gk a Y Y —2 7 4 (RUC)
Hfi D R S FLAORILE 7w 75 4 (WPI)
WR R KFE Y Y = 7 LSRR E R UCSMERL T 3 2 OO RFEFRE
7= . TR L TSR
G0k
BMERE - BEIHE | PR e (BEBEXY BIRE)
BT OB EA K GRECRY: HE - BIER)
WRRFEa Y Y —> 7 LADFEHONT
B - GERESRAL | SCGHRIEE
[(FDE]
tyTarl TEZHEERERT ZHEREICHET 2B A
77V T—R NG LT (BALKFEEE - BIEE. MRS RS (WPI-AIMR) #ifTE)
PR RS (FAHIE)
ZVRF 4V e NTY— (R TERYE MEREGIZEAH (WPI - ELSI)  RH{EBI)
B B (REKFERERE  BEEGEERER 2U%)
AR BT (BEDKLZTRE JxvX—F -4/ X—a VBT BEHR)
I EF (RERY: &FWAR WE—HERE S X7 208 (WPL-iCeMS)  #i%)
tyTar2 Twr7x—%@EA-HECX2MEORMEE L T
77V T—& NE B (BRI T RHEEARTR  RHTEUR)
RAY R b (ATEIE) :
i FEE CRRERERKE HaA 7 N—2 a UHEERN  20%)
I BT (ALRRSEBIARINTRAERER Y B EEEHEE £ v & Rt v & — K /%)
N ST (UNKRE =Ry =a— I - X F—EBWZ%HT (WPLI-I2CNER)  ##%)
PREZRE P & (HAREMMRESHA by LGB EEL Y 2 —K /WP a5 4 - T4 L7 X3k WPIT7HhT
= TH4LIER-)

2.5 FHM - ERRER > 2RO L

25.1 FEH - BEMERE BERS VRO T L
International Symposium of Brain Projects,Brain/MINDS and Brain/MINDS Beyond

Brain Circuits, Dynamics, and Functions/Dysfunctions

Date : Friday, June 24, 2022, 9:30-18:30 (JST)

Venue : ONLINE

Organizers : RIKEN Center for Brain Science (CBS)/ National Institute for Physiological Sciences (NIPS)

Support : Japan Agency for Medical Research and Development(AMED)

[Opening Remarks] Shigeo Okabe (The University of Tokyo)

[Session1] Brain Projects in the World and Japan
Chair : Toshihisa Ohtsuka (University of Yamanashi)
Shigeo Okabe (The University of Tokyo; Brain/ MINDS)/ Minoru Kimura (Tamagawa University; Brain/ MINDS Be-
yond)/ John Ngai (National Institutes of Health; US BRAIN Initiative)/ Katrin Amunts (Forschungszentrum Juelich;
EU Human Brain Project)/ Mu-ming Poo (Institute of Neuroscience, CAS; China Brain Project)

[Session2] From Structure to Function
Chair : Masahiko Watanabe (Hokkaido University)
Jeff W. Lichtman (Harvard University)/ Li-Huei Tsai (The Picower Institute, MIT)/ Guoping Fen (MIT /Broad Institute)/
Hideyuki Okano (RIKEN CBS)

[Session3] From Circuit to Cognition and Disorders
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Chair : Shigenobu Kanba (Kyushu University)
Conor Liston (Weill Cornell Medicine)/ Makoto Higuchi (QST)/ Kiyoto Kasai (The University of Tokyo)/ Mitsuo Kawato
(ATR)/ Matthew Rushworth (University of Oxford)
[Session4] Toward Next-Generation Brain Projects
Chair : Tetsuya Matsuda (Tamagawa University)
Trygve Bakken (Allen Institute for Brain Science)/ Lin Tian (UC Davis)/ Anne Churchland (UCLA)/ Atsushi Miyawaki
(RIKEN CBS/ RAP)
[Session5] Discussion
Chair : Kenji Doya (Okinawa Institute of Science and Technology)

[Closing Remarks] Minoru Kimura (Tamagawa University)

252 ZFHM - ERMERE BRS VRO T L
PR A D AT BKAC & B I B & A5 - SRR O SR REMRE 2 5. &
- iR e 7= AR RAEBLORICR A TE RS — o F 2 v TV v — —
HRF : 20224E6 H 25 H (£)9:30-16:15
R N4 7Yy R RFTOREE A THUS/ A > 54 VHE
SLf  FLAERRICAT RIS v 2 —
HARIER RS AR
W - HARBERII TR (AMED)
(PR OFF] RIS
(v ar1] HAL MRAORHFEZEL
FER 1 KR FRA (ILBLKR)
FHHANC X 2 EERES v b T — 2 OB R BB (R
EA - EREEEIC & 3 & b ORGHEHE 2 BB O MR AR ORI AR E (F)IRF)
F—RRN—2EEH LB TREETF AV~ —E+1 v bD Deep Phenotyping  [f%F 22 (FLEARRZEAT)
7 — 2 HH N DWIFE ¥ #8 : International Brain Initiative Dika  $AA BE (IR REBERY)
(v ar2] BPORHIEL AORRE &
FER I M (LIEBERY)
LR
ERGRAIMHINSAE Y . Z DIRIE~T LY A ~—E U 2 7B (B XU~ OJCHATEEN) Tk Bl (B Y 7+ =7 TREKY)
v —Fty b F—RN— 2RO HTRMEERIESE TS % (BYLEREERT)
EFNEWEANTE OWRIREOREELIAS»ICT 2 mMEEl B (4T
b b EREESHYOMa A2 — o M IRt (FLEERTZEAT)
(v > a >3] MOIERENTE L MORRINZE % B
FEE © MipE S (JUNKE)
LRI
FEtipE B OORAEMERAIC AN T AA IS (EINTREH - WA IE > X —)
ZREHEOMO D FREBOERICHIF TR AR 2D (FEBREY A REIZEH)
FWETFNTHELAA—F VY VROD TIRE HiE Bl (5UK%)
KB MRI 7 — ZR—2 ¥ b 52 AL —&Z TVIEEDBIFIC S & O OFMEROMEBIRE DM 53 B8 (HEIRkE)
(v a 4] WEHRT—2X—2 2R AT 28]
BEE : RAH A (FE)IKZF)
S & O IESRE D IEER e B (BIRY)
THHERE 7 — X N — RIS RIBREOBHINLE KK H— BKRY¥)
THERERS & c b & O K BBl - AL - IR JILA S5 (B TE ROm (S E AR R 22 AT )
BEIOLT — X OREENTICET T SR —% (HEA)
(v ¥ a > 5] MRERKEOMEZRM - SRR ORICE 5 BoTndH»
ST 4 A Ay S a V]
EFL—&— [ B (HEKRY)) RN B (ENIKF)
RAY R P E GREAKE)/ KB M (BAER2E)/ il BE— B8 (BML2ERRZEAT)/ SR H— (BRI - MR Bt ~
& =)/ FA fi3 (ERDRER - AREEBTS v 2 —)/ B Y B LAETSET HRRAE)
(f&of¥] =5 Rl (AMED)

204



26 HRUEARAWRELS VRITUL

HEE © 20224E7 A 29 H (&)

it L A o4 B

FRRE

BR T OHRMER DR
- BRARIET SRR TR (CERERBL AR TEE)
- AR SR FE VLS CREBA  HRIRE)
- BRI RS » AEMIHLS (RBIRZ FEHKY)
- BINIRAHRREREILS (Ot R)IREE)

AL MIC B § 2 HEEDE - BRHR

BT DR PRI ZE DFEAT
- B OB EERAEICE D 2 IV KINEE v b7 — 2 Ofl (B AR
- BIIEHRIE O HITICBED 2 NTEIREREL (FARRER  WAIREE)
*STAFIRIZBY 35| EAARBRD G 2 2HEICOWT (MPEERE FELAY)
R HOFF T b VIREOHIE (F KE R)IIRE)
- IR E N U2 RFEE O MIE R & hyperscanning IMRI OEANATER > (INEE A HihT)
- ISR & B2 3R ED RN (HRIGEE BRIKT)
RBICBI 2 EEER e FRE (IBHETF  FEHKRE)
- = OREFUREE DA A ICEED < MREM 2 7EH LB BEMEFEORE (REwA T F)IKRE)
c BB LS R O R (HAS AT
« MUSHEHTHIE A8 (TPJ) DK RAVBEAEER] (AT BEAIRE)
< FLHR C ERTOBGRIE (EHEE REHARE)
ARSI FAOMERE (BT EIIKRE)

PR RS

27 FB1REHRHEAFEFRMARR - FEHASHES VRIS UL

HE: 20224£9 A 10 H (+)13:00~17:30

%P Zoom IZ & % Web Bifi

FifE DR
Ll B REREBRE SRR - AN R HERE
TN BB E— TR

TR
FEE: Bk BEE (LR - B07)
HAR B (G BREREGESERUZR - EEREAE /5 TREE - B0%): TRHESFIEOMRED & A2 A & SE(LRB O 8
SRR
FEE: $3K P (BKE - #4%)
FAER B (ZEFRBF - AR R 7 AWFZEERFT - B0i%) 1 TRINE R RO R REA B 2 — A B S % )
FEE: PHE FOfs (ZEHNT - 209)
A X (e BRYIRBESIIERN - R 0% 1 - 20%) : TREMEZE N L2 1EE 18IS o N 75 T 28 02
FEE: 83K P (BKE - #4%)
Wk IER (- 2 TR - #0%) 1 17— b = 4 KT & 2 SIERE D il

— AR (A-EDT VLA 27T bl—24)
PER A A (FKE - M4 - B0%), BFET MR (ARYRRF - MROA:FREFZEERT - HEBGT)
Al: TESHIEBIFR RNA ECONEXIN IZ & 2 KRB O FAERIMMERE (0 #ith | AKE)
A2: DEF 54 N—5TF ALK OfERICB T 2 EMNEBEORIE) (8K 161R 1 BKE)
A3: TRRAHATEER I FLH 3 ik & JE PRSE B2 ARAR 0 1 2R ELVE A L BT Re T A G S2—5R © B KE)
Ad: THEB= Y 2—TRBEBFICHE 2 Y 7L — b =2 — 0 v ORBRIKIEN R ATEN ) CKH 26 © R
A5 TAHY IF ¥ Fad A M &k BIEFEN ORERIEEORE L EFHYE OS5 (2R A | £ 5
A6: TEAIER $Z — I X DS D L 72 o T2/ MR — 2 X — H 22 #E A O M N Ca i 9 + 23 $ 2 5-HT @
IRy 2 OFEEEBIC X BMEE (Pl B BKE)
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AT Ta- X7 LA I X B BHBHER DX B =X LFEHT (KE EF | 4KE)
A8: TEIMBEEREMA I R > )2 B LGI3 OHEIRIRNT) (i a8 © 43561
A9: THY a7y Fad 4 MEERNRZERR TDP-43 @BEIRIE~ v X OEBEEEE S 2 & 5 5 ) (JEA FRK | B RIRIEEZT)
A10: NEHKEEMEIRS O RNBELE T v~ 7 ANORER ) (78 1ER © A KE)
PER At Foh (HKE - AEHEYE - B0R), S BEF (HEN - SRIEHRILETZEERR - #4%)
B1: Local MMP9-plasminogen axis is involved in the development of inflammation in intestine of dogs and patients]
(HLigy flts - A= ST
B2: NERRIES — + 7 = A Khf 0 ATP 2/t U7 B MR — M MRS B8 D TE T K 2 @ BREL T O e MR AE D 75 S
M (RAERE H © ATEAT)
B3: TR ML AMREMIERISZEE T 2 1% v bV — 2T (Frid B 0 AKE)
B4: T2y »¥ - —LIIEECEERETE) (LB ET - 45
Bb5: TARREMEHREL D = K IERRE S NZHRRIN A R v b 7 — 21203 2B 5% (iR B - AKE)
B6: THERERVIE SIS Gk % AV 7z, IR MIRRAI R O IEfE IR 3 2 M R o MET ) (B0 HIN © 4 53EHT)
B7: TREBHERL SR - B RIRETHIIC X % & s ORI BEEBI ORI 2L X 4 3 7 ROl &l (AL E—  A3H6T)
B8: MR D5 & 72 2 IR DI 2 — Y DRSO 20 FRA 2 ) —=> 7 (Hi#E TE | HKE)
B9: MEHZZ7-EH) = 2 — 0 VR EN 2 o 2 ¥l n sy (4 HET  AKE)
B10: T7 A9 NA = —ffi~ v ADRBICH T 2 257 X s X7 0 VKT OBl (51| 3R S KBREEESH
Bll: 7 v AB@HAHEERICE X 27%%) (CHEN DIJIE : #4K[E)
FER RS i (BBKREE - il s - #a2). il wrok (R - MIRORGEIRITERT - BuU%)
Cl: TN RNA LAUUVIZIEG U 72 G EHR IR DR L T A 2 A~ DOEE ) (B L #i—  HKE)
C2: Te + TH#ilETod CRISPR/Cas9 knockout (231} % £l % gRNA OFEIRE (P HEN  BHEI AL ¥ X —H)
C3: MMedusavirus O JEFTEEMTIC & DB 5002 o 72w 4 VRIS S a2 by (88 B © A7)
C4: T'ERMEABICEIT 2 M-4 AV OMIKERBE R ORI (88K H£E | BHKRE)
Ch: T4 WDy vy aBRIEZ B —T 4 Y8 Z0 X V7 BOREEITRIE L7\ (IR 5T A TERF)
C6: T717 b FAGREIC X D FIET 52 AMeD FEBEE OB ICOWTY (M FRBH | ZARIREESH)
C7: Mdentification of long non-coding RNA and protein interactions through CRISPR-Cas13 system | (7§ it : %K)
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2.17 FE52EEBHEE S >R Li-Frontiers in Primate Systems Neuroscience

ZA=F AN

HEF : 2022411 H30H~12A2H

BT ZOOMIZ & 54> 7 4 ~Bif

Session 1: Sensory integration and action (chaired by Saeka Tomatsu & Taihei Ninomiya)
Talk 1: Kathleen Cullen (Johns Hopkins Univ, USA)

213



Talk 2: Masaki Tanaka (Hokkaido Univ, Japan)
Talk 3: Reza Shadmehr (Johns Hopkins Univ, USA)
Talk 4: Jeffrey Schall (York Univ, Canada)
Talk 5: Tadashi Isa (Kyoto Univ, Japan)
Session 2: Motivation, learning and decision-making (chaired by Atsushi Noritake & Masaki Isoda)
Talk 1: Ilya Monosov (Washington Univ, USA)
Talk 2: Jacqueline Gottlieb (Columbia Univ, USA)
Talk 3: Okihide Hikosaka (NIH, USA)
Talk 4: Gouki Okazawa (Institute of Neuroscience, China)
Talk 5: Takanori Uka (Univ Yamanashi, Japan)
Session 3: Social cognition (chaired by Akiko Uematsu & Masaki Isoda)
Talk 1: David Pitcher (York Univ, UK)
Talk 2: Jerome Sallet (INSERM, France)
Talk 3: Taihei Ninomiya (NIPS, Japan)
Talk 4: Olga Dal Monte (Turin Univ, Italy)
Talk 5: Luca Bonini (Parma Univ, Italy)

2.18 Korea KEEZFEB- Yonsei KEEFER « FEP- £IBMH SR> VRIS T L

S VIRI Y LR A ML Basic and Translational Research  in Biomedical Science
HEF: 202343 H29H-30H
R | = A P S i S
AT KA - AR A L
[Regular session (R1)]
Hosung Jung (YUCM)
mRNA transport, translation, and decay in adult mammalian central nervous system axons
Hyun Jung Kim (KUCM)
Single-cell transcriptomics reveals the mechanism of glioblastoma evolution
Hiroaki Wake (NIPS)
Toward understanding multicellular circuit dynamics
Hee-Jin Kim (YUCD)
New horizon in clinical anatomy - Usage of the ultrasonography and its strength and flaw
II-Joo Cho (KUCM)
Microsystems for neural Interface
Eunee Lee (YUCM)
Reduced neural discrimination of social target in the mPFC of the animal models with social dysfunction
[Regular session (R2)]
June-Yong Lee (YUCM)
ROR a enforces stability of the T-helper-17 cell effector program
Ji-Hwan Ryu (YUCM)
Distinctive CD394-CD9+ lung interstitial macrophages suppress Th17-mediated neutrophilic asthma
Rie Hasebe (NIPS)
The Gateway Reflex: a novel neuro-immune crosstalk regulating tissue specific inflammatory diseases
[Young researchers & PhD students session (Y1 Rm1)]
Mingguang Cui (KUCM)
LAUNCHER: A single-component, light-assisted uncaging switch for endoproteolytic release
Hiromi Ueda (NIPS)
Molecular mechanisms for metaplasticity in dendritic spines of hippocampal neurons
Mariko Yamamoto (NIPS)
Neuronal activity regulates the enhancement of the connections between fast-spiking interneurons and pyramidal
neurons in mouse visual cortex
Yongbo Seo (KUCM)
CSF mediated radial glial activation induces CNS regeneration in injured spinal cord
Eunju Park (YUCM)

The three-dimensional culture model of endometrium
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Seung Ju Seo (YUCM)
Reconstitution of 3D microenvironment for improving cardiac maturation
Seung-Jun Lee (YUCD)
The role of MAST4 on spermatogonial stem cell self-renewal during spermatogenesis
[Young researchers & PhD students session (Y1 Rm2)]
Bo Kyung Yoon (YUCM)
1C metabolism as a therapeutic target of chemo-resistant gastric cancer
So Young Kim (YUCM)
The role of nuclear PD-L1 in senescent cancer cells
Jiwon Park (KUCM)
Meningeal lymphatic drainage in Alzheimer’s disease and ageing
Jaeho Lee (YUCM)
Investigation of the role of NLRP3 inflammasome during neutrophil infiltration to the inflamed mouse brain
Kanae Ogasawara (NIPS)
Neural substrates of performance failure under psychological pressure using a 7T-fMRI
Makoto Hagihara (NIPS)
Gamma-band phase synchronization mediating visual information integration between the cerebral hemispheres
Yujin Kim (KUCM)
Long-term wireless neural activity monitoring system with wireless power transfer
[Regular session (R3)]
Jee Hoon Roh (KUCM)
Recent updates on therapeutics of Alzheimer’ s disease
Suhyun Kim (KUCM)
A de novo mutation of an ATP1A3 gene and its functional role in a patient with rapid-onset dystonia-parkinsonism
Akiyuki Nishimura (NIPS)
Regulation of mitochondrial energy metabolism and cardiac homeostasis by sulfur metabolism
Jinhyuk Bhin (YUCM)
Genetic makeup underlying anti-cancer drug response
[Regular session (R4)]
Yong Taek Jeong (KUCM)
Osmosensory regulation of feeding behaviors via hypothalamic AgRP-expressing neurons
Takaaki Sokabe (NIPS)
Differential role of rhodopsin-TRP channel cascade in multiple sensory functions
Chena Lee (YUCD)
Salivary gland diagnosis in a perspective of biophysiological functional imaging
Hyoung-Pyo Kim (YUCM)
Essential role of chromatin architectural protein CTCF in the three-dimensional genome organization
[Young researchers & PhD students session (Y2 Rm1)]
Takahiko Egaw (NIPS)
Proteomic characterization of ABHD17B, a depalmitoylating enzyme, in the mouse brain
Eunhye Jeon (YUCM)
Targeted kinase degradation via the KLHDC2 ubiquitin E3 ligase
Sota Hiro (NIPS)
Long-term organellar Ca2+ imaging of master circadian clock neurons
Hyae Rim Kang (KUCM)
Characterization of Cyfip2+/R87C knock-in mice modeling human West syndrome: neurological phenotypes and
molecular and cellular effects of the variant in the brain
Eunha Lim (KUCM)
Spatial transcriptomic approach for brain metastasis
Ji-Young Kang (YUCM)
Extracellular vesicle mediated delivery of NOX4 siRNA for targeted therapy of cardiac hypertrophy
(Young researchers & PhD students session (Y2 Rm2)]
Jea Hwa Jang (KUCM)
Single cell transcriptomic atlas of taste buds and surrounding epithelial cells in circumvallate papillae
Jiyeon Chae (YUCM)
Human taste bud organoids recapitulate in vivo cellular diversity and functionality
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Soo-Ji Park (KUCM)
Targeted mutagenesis in mouse cells and embryos using an enhanced prime editor
Minyoung Lee (YUCM)
Therapeutic genome editing in humanized mouse model for adrenoleukodystrophy
Da Eun Yoon (KUCM)
Precise base editing without unintended Indels in human cells and mouse primary myoblasts
Chang Liu (NIPS)
Structural determinants of the direct inhibition of GIRK channels by Sigma-1R antagonist

210 SIBMEEMAEESR OIS L

202343 H17-19 Ho 3 HE. BB L Zoom 2 & 54 7V v FIE
REH | WEFMEBIZ. WP RYREREEDIZER  TRRSE | i8R
Ken-Ichiro Tsutsui (Tohoku Univ)
Roles of medial frontal cortex in the regulation of mood and motivation
Shigehiro Miyachi (Kyoto Univ)
Multisynaptic neuronal connections of the frontal cortex and behavioral control
Masaki Tanaka (Hokkaido Univ)
Temporal information processing in the cerebellum and basal ganglia
Fumino Fujiyama (Hokkaido Univ)
Morphological re-evaluation of basal ganglia network
Masayuki Matsumoto (Tsukuba Univ)
Cortical and subcortical contributions to different aspects of economic decision-making
Takafumi Minamimoto (Natl Inst Quant Radiol Sci Tech)
Nonhuman Primate Chemogenetics: Current Status and Future Direction
Jose Obeso (Univ San Pablo-CEU, Spain)
The subthalamic nucleus in Parkinson’s disease: An option and opportunity to impact on disease evolution
Kaoru Takakusaki (Asahikawa Med Univ)
Posture-gait control by the basal ganglia - brainstem system
Hirokazu Iwamuro (Juntendo Univ)
Clinical interest in the subthalamic nucleus
Thomas Wichmann (Emory Univ, USA)
Neuroplasticity in Parkinsonism
Thomas Boraud (Univ de Bordeaux, France)
The adaptive value of probability distortion and risk-seeking in macaques’ decision-making
Makoto Osanai (Osaka Univ)
Multiscale multimodal analysis for unraveling brain function expression mechanisms
Yoshikazu Isomura (Tokyo Med Dent Univ)
The basal ganglia predicting and responding to action outcome
Kazuto Kobayashi (Fukushima Med Univ)
Roles of Thalamostriatal Neurons in Learning and Switching of Behavior in Rodents and Common Marmosets
Peter Strick (Univ of Pittsburgh, USA)
The Neural Basis of the Brain-Body Connection
Atsushi Nambu (Natl Inst Physiol Sci)
My life with the basal ganglia
Kazuhiko Seki (Natl Ctr Neurol Psychiat)
A neural mechanism of sensorimotor transformation in the spinal cord and brainstem during voluntary movement
Yukio Nishimura (Tokyo Met Inst Med Sci)
Progress report to Prof. Nambu
Tadashi Isa (Kyoto Univ)
Global dinsinhibition and massive plasticity for recovery from serious neuronal injuries
Minoru Kimura (Tamagawa Univ)
Cerebrating achievement in basal ganglia research by Atsushi Nambu
Masahiko Takada (Kyoto Univ)
Forty years together with Prof. Nambu (Nanchan)
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2.20 CIN-NIPS-Asia Pacific Systems Neuroscience Symposium 2023
FEMEFa—EVTVREDI VRIS L
HIR (HAKERE) - A >34 b ety I 4 T202343 A 10 H~11 HIZBIM

Liping Wang:Representation of Sequences in Human and Monkey Brains

Joachim Bellet:Decoding rapidly presented visual stimuli from prefrontal ensembles without report nor post-perceptual
processing

Pablo Grassi:Naturalistic violation of expectations reveal hierarchical surprise responses in the human brain

Anna Levina: Intrinsic timescales in the cortex and how to find them

Andrea Burgalossi:Head-direction cells and hippocampal memory

Daisuke Koketsu:Working memory tasks for functional mapping of the prefrontal cortex in common marmosets

Andreas Nieder:Dopamine and cellular mechanisms of cognitive control in primate prefrontal cortex

Oxana Eschenko:The role of noradrenergic transmission for saliency signaling and perception

Assaf Breska:Cerebellar control of attention and its cortical dynamics

Satomi Chiken:Altered dynamic information flow through the cortico-basal ganglia pathways is responsible for Parkinson’
s disease symptoms

Kazumasa Uehara:Age differences in cortical network flexibility and motor learning ability

Sungho Hong:Multidimensional cerebellar computations for flexible kinematic control of movements

Julia Loschner:Ambient noise reveals rapid flexibility in marmoset vocal behavior

Atsushi Noritake:Impaired social reward valuation by chemogenetic inhibition of the primate prefronto-hypothalamic
pathway

Birgit Derntl:Pregnancy and the brain

Peter Thier:(Keynote lecture) Toward the neural basis of joint attention: studies in humans and monkeys

Mayu Takahashi:Saccade Trigger Brainstem Circuit — Identification of Inhibitory Neuron for Stopping OPN Activity at
the Onset of and during Saccades

Tatiana Malevich and Fatemeh Khademi :Dissociation between superior colliculus visual response properties and
short-latency ocular position drift responses

Yong Gu:Neural mechanisms underlying visual and vestibular self-motion perception

Aristides Arrenberg:Motion processing across visual field locations in zebrafish

Ramona Siebert:Encoding of dynamic facial expressions in the macaque superior temporal sulcus

Hiromasa Takemura:Retinotopic maps and their relationship to white matter tracts in the human brain

Zhaoping Li:central-peripheral dichotomy in vision: its motivation and predictions (such as in visual illusions)

Atsushi Nambu:Somatotopic reorganization of the macaque sensorimotor cortex after accidental arm amputation

3 ERERMAEICKZBEZHFEE

3.1 HEEMTHREES Z1T o IcAEARREE & OHERZE

(R RE R TR ER )

HFEIHZEHE : Bowie D ZiZDHFZE 2 )L — 7 (McGill University,Canada)
Brake N, Mancino AS, Yan Y, Shimomura T, Kubo Y, Khadra A, Bowie D (2022) Closed-state inactivation of cardiac,
skeletal, and neuronal sodium channels is isoform specific. J Gen Physiol 154: 202112921. doi: 10.1085/jgp.202112921.
In vitro FHFHR % W7 BN EE T BOLRPEEZEOMNTIC & b, DFEEEMRTFE Nat F v 2L Navl.4d ORI 255 0
2, D Nat+ F v L& D b, PREERONEELIKEICA DR T VI LItk 2 2 2501 Lz,

CHEARRRITFEARFT)

HFEFEE © Evgeni Ponimaskin {1 OW%% 7/ — 7 (Hannover Medical School, Germany)
Wirth A, Labus J, Galil DA, Schill Y, Schmidt S,Bunke T, Gorinski N, Yokoi N, Fukata M, Ponimaskin E. (2022)
Palmitoylation of the small GTPase Cdc42 by DHHC5 modulates spine formation and gene transcription. J Biol Chem
298:102048. doi: 10.1016/j.jbc.2022.102048
K TR GTPHEE X > 278 Cdcd2 DL I+ A ML L UL (stoichiometry) %, AARBREAFZZERFT THI%E L 72 APEGS %% W
THISPIZ LTz, 2015412 Alexander Wirth BFFE BAVEMRRIFZSEFNCEIEIH L. HifiE (2R TR HRTH 5,
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CAEARIE S PEFEEFCET )

HFERFZEHE © New South Wales K& - EZF%8RE  Andrew Moorhouse #£54%
Cheung DL, Cooke MJ, Goulton CS, Chaichim C, Cheung LF, Khoshaba A, Nabekura J, Moorhouse AJ. Global transgenic
upregulation of KCC2 confers enhanced diazepam efficacy in treating sustained seizures. Epilepsia. 2022 Jan;63(1):e15-
€22. doi: 10.1111/epi.17097. Epub 2021 Nov 17. PMID: 34791657.
FERTIE—ERIET 2 L L CHRIEMICR 2, X=X 22OV T MR OBR ELE%ICIZ KCC2 DMEEE - BEETICX 3
GABA OHSEEDER T 28 T\ 3 7=, MR RIIEA 2 0 —1 4 F U HEHER KCC2 o BEEMIE T o % % DREADD
Tl e 72 KCCII-CAMKII-tetO v 7 2% W THE 2 B 2k o7z, fiEMdo@REEIC X 2 KCO2RBK T2 7ny 7§
3 LR EOERI IR E N, BB X -7y b LTRSS,

CUEBR > 27 F VERSEERPT)

H[FEIFEE - Philip Eaton B#% (EE - 7 4 — > X 7 U — K%/ William Harvey if557T)
Nishiyama K, Nishimura A, Shimoda K, Tanaka T, Kato Y, Shibata T, Tanaka H, Kurose H, Azuma Y-T, Thara H,
Kumagai K, Akaike T, Eaton P, Uchida K, Nishida M*. Redox-dependent internalization of purinergic P2Y6 receptor
limits colitis progression. Science Signal. 2022. 15(716):eabj0644.
AVFASTI=MEEMTA T IV —FHOER I ) == &N, AT AT T 7oA RY Y TIYAMAL VY FFT 72— b
72 ¥ OMREME R &BEIRIICa LV MES L. WELT 2 G X V7B AR (GPCR) FAET 5 Z & Bz A
L7o Eaton BIRDBMEBL LA T + 5 7 7 YHikZ VT, L Fy 7 RERIEGPCR O—2 P2Y6R HHEAICANL T 45 7 7
veanLy MHEET 2 Z e TR L. P2Y6RIEMANIC & 2 SEMES 7/ v 2 BUCHIS 2 2 2 2MifE L NV TEEEE L 72,

FFEIFIFEHE © Supachoke Mangmool ##% (£ 4. Mahidol University)

Oda S, Nishiyama K, Furumoto Y, Yamaguchi Y, Nishimura A, Tang X, Kato Y, Numaga-Tomita T, Kaneko T, Mangmool
S, Kuroda T, Okubo R, Sanbo M, Hirabayashi M, Sato Y, Nakagawa Y, Kuwahara K, Nagata R, Iribe G, Mori Y,
Nishida M. Myocardial TRPC6-mediated Zn?* influx induces beneficial positive inotropy through -adrenoceptors. Nature
Communications. 2022, 13(1):6374.

DD B ZEKIZEMERRP S ENE 2 A7 FLF Y Y RBAIT 5 2 e TOMINMZES 2By, 20—HT, /AT
LV Y 2REAIT 2 GPCROERMEDE W a ZBERTRL BRAERTH 2HEICOWTERCEHBEINTWIR)P 272, TRPC6 D
B2k e BEREN R SRR TERLS 5 Z ¥ % A L7 Mangmool #i% ¥ O FFSEZE L T, aZ&KENT 5 TRPC6F v 1L
DI B A 7 F N DFIECEE L Twd e 2 A L7,

CHEfR s 27 ZHFEERFT)

HFEFEHE © Arvind Kumar 184 (2 Y = — 7 > E3 TRERE)
Chakravarty K, Roy S, Sinha A, Nambu A, Chiken S, Hellgren Kotaleski J, Kumar A (2022) Transient Response of Basal
Ganglia Network in Healthy and Low-Dopamine State. eNeuro 9 doi: 10.1523/ENEURO.0376-21.2022
Fax DN—F Y FHET VY OMERE 7 — KDV TEHEE T VMR L. KMREHRRO RIS, REIHR, <—F >V
SIRIEIR & DERBAFRIC O W TN,

HFEBFSEHE ¢ Olivier Darbin i CREY v 27 5 X< K¥) il
Darbin O, Hatanaka N, Takara S, Kaneko N, Chiken S, Naritoku D, Martino A, Nambu A (2022) Subthalamic nucleus
deep brain stimulation driven by primary motor cortex y 2 activity in parkinsonian monkeys. Sci Rep 12, 1 DOI:
10.1038/s41598-022-10130-1
R—F Y VIRE T YLD KB EEBNE ORI S W T, HR TRICESAIBZ I Z 2 2w S 588 A e 0 il o vk
(adaptive deep brain stimulation, aDBS) ZfZ L. {ERDEHI DBS L Rz 25, DPRVEMBEERE CRVIIREZRT Z
EWbroz,

32 EOMOEREREEFRMAREICEK B ELRHRN

CAERIRRIF AR )

H[FEIFSEHE - Henry Houlden £ D#f%% 7L — 7 (University College London) 72 £ 17 » E DL #E
van der Knoop MM, Maroofian R, Fukata Y, van lerland Y, Karimiani EG, Lehesjoki AE, Muona M, Paetau A, Miyazaki
Y, Hirano Y, Selim L, de Franga M, Fock RA, Beetz C, Ruivenkamp CAL, Eaton AJ, Morneau-Jacob FD, Sagi-Dain L,
Shemer-Meiri L, Peleg A, Haddad-Halloun J, Kamphuis DJ, Peeters-Scholte CMPCD, Hiz Kurul S, Horvath R, Lochmiiller
H, Murphy D, Waldmiiller S, Spranger S, Overberg D, Muir AM, Rad A, Vona B, Abdulwahad F, Maddirevula S,
Povolotskaya IS, Voinova VY, Gowda VK, Srinivasan VM, Alkuraya FS, Mefford HC, Alfadhel M, Haack TB, Striano P,
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Severino M, Fukata M, Hilhorst-Hofstee Y, Houlden H (2022) Biallelic ADAM22 pathogenic variants cause progressive
encephalopathy and infantile-onset refractory epilepsy. Brain 145:2301-2312. doi: 10.1093/brain/awac116.

17 » EOFRE - b MBEE¥E L OHEMZICI D, TAPAKRMEET 34 Y 7 E ADAM22 Db M EREER LIz, Hillic
19%DBESAZRH L. SEEROD THREEZIHS21C L. ADAM22 OFRERBOREE ¥ HE X A DR ORLE#EEZIHS 21
L7zo ADAM22 TADAMERIE L WS FT LWEEBESEHERE L 72,

CEEAR D FREGERTFEEFT)

HEWEE | FAEK WIIOER (VY 5 KE)
Chihara A, Burton-Smith RN, Kajimura N, Mitsuoka K, Okamoto K, Song C*, Murata K* (2022) A novel capsid protein
network allows the characteristic inner membrane structure of Marseilleviridae giant viruses. Sci Rep Dec 12. doi:
https://doi.org/10.1038/s41598-022-24651-2 Epub ahead of print.
ERVANR “b—Fa—TA4 VR ONFHEZESELY 7 4 A BT CHIIL 7.

(Gl st giE )

HFEHIFEE : Martin Lehmann =& (7 4 7= v v 3 FEHPISEH, ¥4 ), Dorothee Glnzel 8% (¥ ¥ V 7 — » XL ) YERK
¥, FA4Y)
Gonschior H, Schmied C, Eva Van der Veen R, Eichhorst J, Himmerkus N, Piontek J, Giinzel D, Bleich M, Furuse M,
Haucke V, Lehmann M. (2022) Nanoscale segregation of channel and barrier claudins enables paracellular ion flux. Nat
Commun 13:4985. doi: 10.1038/s41467-022-32533-4.
Fr IR0 —F 4 DY TR T, MOV TR TeHFLODOSFEL TEA Moy I aryE2MLTwE 2%,
ARG SNSRI X DR L7z,

CRRERRANEHRIFFCELT)

HFEIFEE : Jonathan Winawer fi+: (New York University). Noah Benson i+ (University of Washington) Miyata T, Benson
NC, Winawer J, Takemura H (2022) Structural covariance and heritability of the optic tract and primary visual cortex
in living human brains. The Journal of Neuroscience, 42: 6761-6769. doi: 10.1523/JNEUROSCI.0043-22.2022.

b MERSINE 2 515 5 M- BEAEN MRI B X CHEHGERR MRI 7 — 2 O X b, —XEHE L HROMERBAT e MM
BWTHHBERICH 2 Z 2 BRI

HFEFRE - KAGEEMILE (University of California, Berkeley - TEHGB ST ), KEFEER GRS - (HHESIHIHNE)

Oishi H, Takemura H, Amano K (in press) Macromolecular tissue volume mapping of lateral geniculate nucleus subdivi-
sions in living human brains. Neurolmage. doi: 10.1016/j.neuroimage.2022.119777.
MTYV 7 (Mezer et al., 2013) & &N 5 € B&AVHLE MRIGHITEZ A, b MMk o G2 3 7 2 2 MRI#EB %
AWTIT R o %o ZDRER. b MAMABIRIE O AR IR & /MBI MTV EDE NS X - TRl TE 2 2. MTVIEIC K -
TR & A7 KRR & /ISR D W CHIRR Y 7 — 2 & O R IMRI 7 — &% £ O LRIZ 81T KX o TZ2 O Z L R &
N5 ISR Tz,

CEEFIAMEI =)

I [7] #ff 98 # © Suzuki M(Neurocure Center for Excellence, Charité Universititsmedizin Berlin, 10117 Berlin, Ger-
many),Youssef M (Department of Animal Physiology, Faculty of Veterinary Medicine, South Valley University, Qena
83523, Egypt),Larkum ME (Neurocure Center for Excellence, Charité Universitdtsmedizin Berlin, 10117 Berlin,
Germany)

Sohn J, Suzuki M, Youssef M, Hatada S, Larkum ME, Kawaguchi Y, Kubota Y (2022) Presynaptic supervision of
cortical spine dynamics in motor learning. Science Advances, 8: eabm0531

VR, GEFEE GO EAEO BIRK BT Lz, ZOMR, MBS 210 o THGRNET 2R Z oA Z, KK
FEOMREERBOMEDZELE LTE 52T,

HFEFEHE - Aghvami SS (School of Cognitive Sciences, Institute for Research in Fundamental Sciences (IPM), Tehran,
Iran), Egger V (Neurophysiology, Institute of Zoology, Regensburg University, Regensburg, Germany)
Aghvami SS, Kubota Y, Egger V. Anatomical and functional connectivity at the dendrodendritic reciprocal mitral cell-
granule cell synapse: impact on recurrent and lateral inhibition. Frontiers in Neural Circuits, 2022, 16: article 933201,
doi.org/10.3389/fncir.2022.933201 MIRDOFFEEFMEIE L, BXEHENFEL XA X =Y Y 7 THR L. FERAREZ AL
&SR o fise M 2 3ERA U 72,
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3.3 SIEMCHIDEEEIToABEAMERESE

1. BE - H5e 8
Nawarat Rattanajearakul (ZE5# - N7 MR FEEBMEIIZTEIN, MI2EE (10 A), FHEMRE (11 A~))
Chihong Song (A&7 FREEFLERM. FHELIE)
Raymond N. Burton-Smith (ZE45 FREERFZEERM. )
Lin Chen (B FREEWFZLERIT. HER)
fe AN (REERAMEERIFSTIY, NIPS VY —F 7 zn—)
Pimpimon Nondhalee (> X7 ARFEHY, NIPS V4 —F7 = n—)
R TEBE (BEFEEMERE, FHEDH)
Anna Simankova (E FBEMEIZE. FHEMRER)
Vikas Pandey (BFBMIEE. FEMER)
Nilton Liuji Kamiji (B TBEMEE. RHIMEE)
Jing Lei (AanBIERTEE > & —, FHEWIZER)
Ching-Pu Chang (E@AIN#ES £ > % —, ExCELLS 7 = 1—)
Swati TIRPATHI (& FEMEI=E. HINER)

2. A EAIE (BED), SAEAERE (F5l0) (K4, g, 87)
Adjia Hamadjida, University of Montreal (Canada), Pavillon Paul-G.-Desmarais, Research Associate and Lab Manager
Marc Takeno (K[ Allen Institute. Senior Research Associate)

3. AT CISETEEN 2 1T o 7 AAE AL (3 » AULL)
Matthew Cooke (UNSW Australia, Faculty of Engineering, MPhil (Masters) student)

4. B CIRSEIBREN 21T o A BN 24 (RFREZ &)
Chang Liu (M#FESEER TRZEEIMT. KRRFAZE)
Teh Zhi Hui (ZEPRBERFZEERIT. RRRHAZE)
Deveci, Aykut (fIfEAEBEBIFEERFY. FBEAAE)(~2022.9.30)
Lei, Jing (FREAFREFZEERFT. #R0FAZE)(~2022.9.30)
DENG, Xiangmei (HIfEABERFSCERMT. SRFRA)
NGUYEN, Thanh Phuong (fIIRERFZEERM. #80FAE)
ALIYU, Mudassir Magaji (HIfEABERFSEERMT. SRRRA)
TANG, Xiaokang (CMEER > 27 FLIFFEERMT. WAL
ZHOU, Liuchenzi (0BRSS 277 F VBIZEERY, MBBFALE)
Nawarat Rattanajearakul (ZE5# - PN IRIEERNE. FaWFRA)(~2022.9.30)
Yu Long (A58 - W MRFEERNE. EFAL)
SR (Z AR B ENARRFSLER.  ARe Rl R A F A
25058 (ZMIREEI RS BIRER TR, Rl A

g)
=]

1)

oF ot

5. WFZER 2 3R L 720V E AISE3E 3 & OBSMRBE e (R4, g, B0 (IR « & Y RY Y ABMERERL)
Sumaiya Hafiz Riana (University of Chittagong(Bangladesh), Undergraduate research student and research assistant)
Hakwan Lau (BUCARZEFMARERIEME LY & — F—20 ) —&X—)

A (Dalhousie University (Canada), Professor)
DEURVEILHER,Samuel (Dalhousie University(Canada))

GOLOVIN, Tatjana (Dalhousie University(Canada))

HOSTETLER,Rachel (West Virginia University(USA))

AGMON,Ariel (West Virginia University(USA))

Serge Dumoulin (Spinoza Centre for Neuroimaging(Netherlands), Director)
Y4 o9 xN7H 2 (Leibniz institut fiir Neurobiologie Magdeburg(Germany))
Bleich Markus (Christian-Albrechts-Universitéit zu Kiel(Germany))

KIM, Kyunghwan (Newcastle University (UK))

Greger Ingo (MRC LMB(UK))

Boraud Thomas (Unibersite de Bordeaux(France))

MURSALIMOV,Sergey (Institute of Cytology and Genetics(Russia))
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SCHILLER,Jackie (Technion(Israel)

SCHILLER,Yitzhak (Technion(Israel)

-5 > 27 - (University of Queensland(Australia))

MANAL,Abdelaal (BHGFERY: AR KFEBEE)

FE FERY (BPERRE mERAEEEIATEI R JEHEEE)
POLYAKOVA Zlata (dbiEER% NERIBEMSHEE LY 2 — K2 FIHI%E)
WHE (BEERY REGEREER R¥bid)

WAGGONER,Allen (B{UAARFZERT MBS ST > & — L)
ABEYNAYAKA Helayaye damitha lakmali (3 EK%¥ REBTHE T AM5ER EH5ER)
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