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Welcome

It gives me great pleasure to introduce Kyoto University’s SPIRITS Program.

We can cite the following principles as the fundamental goals of research at Kyoto
University: “On the basis of our long tradition of research that pioneers new academic
fields, and on the foundation of our philosophy of academic freedom and independence,
along with the maintenance of high ethical standards, the university promotes creative
and innovative research that aims to generate knowledge to guide and support future

generations.” “As a truly comprehensive institution, Kyoto University values research

diversity and encourages integration.”

In pursuit of these goals, Kyoto University has been involved in the Supporting Program
for InteRaction-based Initiative Team Studies (the SPIRITS Program) since 2013. SPIRITS is
facilitated by the MEXT-sponsored Program for Promoting the Enhancement of Research
Universities. SPIRITS aims to promote the development of international collaborative
research, the exploration of as-yet unknown areas of protoscience and collaborative
academic-government-industry research. From FY2019, the priority area of “Humanities
Knowledge Transmission” has been newly established to support efforts for transmitting
the core knowledge of humanities and social science fields, which is one of the strengths

in Kyoto University.

This report presents the findings and future prospects of seventeen research projects that
received two years of fundings and ended in March 2019, and one can feel the value of
international collaboration in creative and innovative interdisciplinary research. It provides
examples of how the SPIRITS Project has acquired competitive external research funds,
how it has nurtured certain projects from humble beginnings into new large-scale research
projects, and how those research projects have been enhanced through our international

networks, including our overseas facilities and offices.

SPIRITS has achieved consistent results. The program has fostered a number of project
manager-style research leaders with the skills to lead university research activities, as well
as university research administrators (URAs), highly skilled research support professionals.
Kyoto University hopes to continue its participation in the SPIRITS Program to promote the

ongoing development and enhancement of its comprehensive research capabilities.
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SPIRITS Concept

1. What is SPIRITS?

Since its founding in 1897, Kyoto University has sought to advance education and research based on open dialogue and a principle of academic
freedom. In keeping with these fundamental principles, the university joined the 2013 Program for Promoting the Enhancement of Research
Universities of the Japanese Ministry of Education, Culture, Sports, Science and Technology (MEXT) as a means to renew and enhance its efforts to
promote research and serve as a sustainable source of knowledge.

The Program for Promoting the Enhancement of Research Universities aims to break from traditional methods and develop innovative, evolving
research universities that serve as interdisciplinary academic hubs. The Supporting Program for InteRaction-based Initiative Team Studies (the
SPIRITS Program), is a multidisciplinary funding program launched by Kyoto University in 2013 as part of this MEXT-sponsored initiative. The
program operates through three distinct teams: The “International Type” team is engaged in the promotion of research internationalization and
the development of international joint research, the “Interdisciplinary Type” team is dedicated to the development of interdisciplinary research that
aims to push the boundaries of frontier research and protosciences, and the “Society-Academia Co-creation for Innovation Type” team is promoted
for collaborative academic-government-industry research for creating new social value and stimulating innovation. From FY2019, the priority
area of “Humanities Knowledge Transmission” has been newly established. In response to the award as the Designated National University, this
priority area is designed to support activities that widely transmit the core knowledge of humanities and social science fields emanated from Kyoto
University in order to promote the “Humanities Knowledge Transmission” that is one of its core approaches.

Projects selected for the SPRITS Project by the university committee will receive financial support for two fiscal years, as well as assistance from
highly-skilled university research administrators (URAs). The objectives of this funding are:

1) To cultivate diverse new knowledge by initiating and developing innovative and creative research.

2) To foster project manager-style leadership skills of researchers.

3) Development of URAs with research promotion skills.

Our aim is to further strengthen and sustainably develop our research capabilities through the SPIRITS program.

2. SPIRITS : Three Categories of Support
SPIRITS comprises three distinct categories of support: International, Interdisciplinary and Society-Academia Co- creation for Innovation.

1) International Type
This program provides support to initiatives that promote joint research with research institutions and researchers abroad. To be eligible
for support, projects must be implemented by a collaborative research group consisting of researchers from Kyoto University and overseas
institution(s)

2) Interdisciplinary Type
This program provides support to interdisciplinary initiatives that seek to advance frontier research or protoscience. Applicants are required to
form a team led by a Kyoto University researcher. Teams may include researchers from other research institutions and the industrial sector.

3) Society-Academia Co-creation for Innovation Type
This program provides support to initiatives and projects for cooperation and exploring collaborative research themes involving researchers
from various fields at Kyoto University, enterprises, and municipal governments, etc. aimed at stimulating innovation through society-academia

co-creation.
@ @
T UrRA T URA .
Planning Support Team formation 'I‘ URA
support Application Large-scale joint
© Holding research conferences, Support research
Plan Plan workshops and symposiums 2 e
submitted reviewed e Preliminary surveys and Aoplication /7 i-. |
Sciences  Foreign Humanities meetings held overseas pp lcatlpr_l or |
researcher researcher researcher _> _> ° Collecting data, disseminating competmve —_
research information funding, etc. of a
® Cooperation with society \A o
between industry and academia, _>
International ~ Graduate Select about etc. ° Industry-academia
student  student 20 projects annually 'I' URA collaborative projects
from three categories " )
Project promotion
support

—(Support performed by URAs to carry out integrated research teams’ projects)—

® Support projects that aim to form various research teams in both the sciences and humanities (for 2 fiscal years)
® Aim to become an autonomous research team by obtaining external funding after 2 years; URAs accompany researchers to offer support
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FY2017 SPIRITS Program

Achievement Summa ry (Program period: FY 2017 - FY 2018)

Overview of Accomplishments

In total, seventeen projects (thirteen international research teams and four interdisciplinary research teams) were selected
for the FY2017 SPIRITS Project. Diverse teams were established with the purposes of promoting international research
collaboration and exploring uncharted research territory and protosciences. All the teams completed their projects at the
end of March 2019. In total, 295 researchers, including 110 international researchers from twenty-six different countries took
part in the projects.

The program’s tangible outcomes for the two-year period are as follows. First, over forty symposia, workshops, and
research conferences were held, facilitating the establishment of new domestic and international research networks and the
deepening of existing ones. As a result, 37 new international and interdisciplinary collaborative research projects and three
industry-academia collaborative research projects were initiated. In addition, the research resulted in numerous papers,
books, and presentations at academic conferences, and at the same time, press releases of research results and outreach
activities using media were carried out actively.

It is anticipated that after two years of program support, each project will develop into an autonomous research unit
capable of obtaining competitive external funding. While the projects’ results naturally build on each researcher’s previous
work, they also testify the benefit of support by the SPIRITS Program. At present, thirty-one applications for competitive
external research funding have been submitted for research related to SPRITS projects, and several projects have already
been successful in obtaining external funding.

Furthermore, numerous young researchers (assistant professors, postdoctoral students, graduate students, etc.) participated
as project members, providing them with opportunities to interact with other researchers, both from Japan and overseas.
By providing project management experience, the program has also helped facilitate the cultivation of project manager-
type research leaders, and the university’s URAs have also gained invaluable skills through opportunities to plan and
manage projects in addition to providing ancillary research support.

Results of the FY2017 SPIRITS Program

Symposia, workshops, research conferences: 24 international, 22 domestic
Formation/expansion of international or interdisciplinary networks: 25 cases

Launching of new international or interdisciplinary joint research projects: 37
cases
Development of innovative and

. Establishment of industry-academia collaboration: 3
creative research

10 awarded
Papers, books, conference presentations: Numerous

Competitive external funding applications filed and awarded: 31 filed, 21
awarded

Number of research representatives with competitive external funding of 10
million yen or more: 9 (12 projects)
Cultivation of project manager-type
research leaders Young project participants who benefited from the program: 37 researchers
(assistant professors, postdoctoral students, etc.) and 26 students (graduate
students, etc.) since the launch of the SPIRITS Program

Number of projects implemented with ancillary URA support: 17
Cultivation of URA specialist skills
Number of URAs who provided ancillary support: 23 people in total
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I Panel Discussion:

‘Interdisciplinary Frontiers: SPIRITS’

Dr. Yutaka Yamauchi X Dr. Keiko Sato

Researchers from diverse fields are cooperatively engaging in
multiple SPIRITS projects. Kyoto University Research
Administration Office (KURA) held a conference for FY2017
SPIRITS projects members to report the achievements on May
31st, 2019. In this conference, two researchers previously
involved in SPIRITS program were joined by a facilitator,
Natsuko Inaishi, University Research Administrator (URA), on a
panel discussion that focuses on key points related to
performing interdisciplinary research and the qualities
required for a project manager, among others.

— URA Natsuko Inaishi

The title for this panel discussion, ‘Interdisciplinary Frontiers:
SPIRITS’, reflects the idea that having a ‘frontier spirit’ is
essential for challenging interdisciplinary research. We asked
two Researchers to speak with us today regarding how best
to proceed with interdisciplinary research that involves
researchers from the ‘hard’ sciences as well as those from the
Social Sciences and Humanities. Dr. Yutaka Yamauchi was
involved in a 2015 project, while Dr. Keiko Sato was invited to
a 2014 project. We first ask each of you to introduce
yourselves. Then, please present to us an overview of your
SPIRITS projects with a follow-up on post-Project
developments regarding both the target research and the
involved research team.

— Dr. Yutaka Yamauchi

Greetings. | am Yutaka Yamauchi, an Associate Professor at
the Kyoto University Graduate School of Management. The
title of our SPIRITS project was ‘Service design for full
participation: Realizing foods and beverages for dysphagia’.
This theme was inspired in 2013, beginning with discussions
with Kyoto University Design School professors from the
Program for Leading Graduate Schools regarding a project
centred on ‘design’. In dysphagia, or the difficulty to swallow,
all involved individuals have their own respective roles, from
food preparers and servers to the dysphagic individuals
themselves. It is common to simply serve so-called ‘mushy
foods’ to dysphagic individuals, as these are considered
safest. But, such foods are functional but are not necessarily
appealing to the dysphagic individuals; and in fact the safe
foods could make the dysphasia even worse without
requiring the individuals to use muscles further or to train
themselves to overcome the problem. Thus, we decided to
develop foods and beverages and services around them for
dysphagic individuals based on design perspectives.

Many individuals were involved in our project, including
Professor Naohide Tomita of the Kyoto University Graduate
School of Engineering, who is a leading researcher in
biomedical engineering, as well as Professor Tomohiro
Kuroda of the Kyoto University Hospital, who is an expert in

Medical Informatics. Others included Professor Tatsumi
Akihisa from the Kyoto City University of Arts, who worked
with us at the Kyoto University Design School, and graduates
from the Graduate School of Management, who were
actually aiming to start a company for selling foods for those
with dysphagia. As a result of SPITRTS project, we were able
to develop food products for those with dysphagia. However,
we faced many difficulties and our start-up was not as
successful as we had imagined.

Nonetheless, we learned much in this project and make
contributions in various other ways. Four points are
particularly worthy of note.

The first is that, partly based on the discussions and debates
we conducted during the project, we were able to publish a
design textbook titled ‘Organization and Community Design’.
Contents of this textbook were also reflected in a course in
the Design School curriculum of the same name.
‘Organization and Community Design’ has also become a
common course in graduate schools, stimulating debate on
our unique design theory.

The second positive aspect was the academic results
fostered through our project. My personal specialty is
organization theory, which involves research on organizations
in management studies. Our paper was published in one of
the top journals in our field, ‘Organization Studies’, and our
service design theory was included in the ‘Handbook of
Service Science’, a key outlet central in the service
community.

The third positive aspect was our establishment of an
international network, through which we have begun joint
research with those who we met during the project. For
instance, we could expand our research program to include
empirical studies in France with international partners. We
had been studying Japanese services such as traditional
sushi bars. We typically videotape interactions between
service providers and customers. While it is difficult to film
videos in French restaurants, we have been able to do so due
to the connections we forged in our newly created
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international network.

The fourth positive result of our project, related to the
previous one, is the first international workshop run by a
global research community European Group for
Organizational Studies (EGOS) at Kyoto University in
December in 2019. This is also a result of the international
network that we forged during our SPIRITS project activities,
through which we have gained the support of major
academic organizations in Europe. This will especially provide
a precious opportunity for doctoral students and researchers
to bolster their careers.

— Dr. Keiko Sato

Hello, everyone. | am Keiko Sato from the Kyoto University
Hospital, Division of Patient Safety. Today | am standing in for
our research group’s Principal Investigator, Professor Satoshi
Kodama of the Graduate School of Letters, who is currently
on sabbatical in Oxford, England.

Our field is bioethical research and education; however, |
must say that bioethics in Japan have been striving to keep
up with this domain in Europe and the United States. In fact,
bioethical researchers are a kind of ‘endangered species’ in
Japan. Our tasks for now and for the future are, first, creating
and implementing channels that enable our research results
to be put into practice at actual worksites. Our next issue is
to train and educate next-generation researchers in our field.
Three of us—Professor Kodama, myself, and Ms. Mika Suzuki
of the Center for iPS Cell Research and Application (CiRA),
met with each other to discuss these issues. We decided to
launch a SPIRITS project with the aim of encouraging and
stimulating others [literally: ‘lighting fires in the oil fields of
minds and hearts’]. Our SPIRITS project was titled
‘Establishing an interdisciplinary bioethics research and
education network with Kyoto University as the hub’.

We used the term ‘interdisciplinary’ in our project name
because bioethics is a field in which medical professionals
alone cannot bear the entire burden, as this field involves all
people in the cycles of birth, disease, aging, and death.
Interdisciplinary input is indispensable, including from the
fields of philosophy and ethics, religious studies, psychology,
and anthropology. As bioethics includes many characteristics
shared even among different cultures, discussion and
debates using comparisons with other countries can also be
fruitful. We thus initiated research in cooperation with
universities in other nations.

Our activities have been continuing even after completion of
the SPIRITS project and have included the hosting of
international seminars and international symposia. We have
been engaged in themes that are of particular importance
today, including issues related to aging, such as dementia,
and end-of-life-stage treatments for prolonging life; in other
words, issues faced by all hospitals everywhere. For example,
it is usual that respiration devices and other equipment are
used to prolong the lives of end-of-life-stage patients. Even if
the medical experts on site believe that it would be more
beneficial for the patient to terminate such assistance, they
are unable to do so. For such problems, it is essential to think
and discuss issues regarding to what extent humans should
rely on technologies. We have hosted related seminars for
clinical-ethics education, for which guidelines have been
created and medical professionals have gained skills and
techniques necessary for dealing with these issues.

Professor Yasuo Deguchi, who serves as the director of the

Unit of Kyoto Initiatives for the Humanities and Social
Sciences at Kyoto University, is our representative in charge
of a Grant-in-Aid for Scientific Research for international
comparative research in bioethics. Further, from last year
onwards, we have received a grant for Fostering Joint
International Research (B) from the Fund for the Promotion of
Joint International Research. Here, we have collaborated with
researchers from Taiwan and South Korea for international
joint research on ethical and legal issues in terminal or end-
of-life care.

In Europe, we have especially continued the exchanges with
the University of Bristol in the UK. Three years ago, we visited
the Nuffield Council on Bioethics, a famous thinktank long
involved in bioethics. Listening to their explanations made us
realise that Kyoto University definitely needs a similar center;
with this as our motivation, we have been striving to establish
such institution.

— URA Inaishi

Next, we would like you to share with us the difficulties you
experienced in your respective SPIRITS projects related to
interdisciplinary research pursued with individuals from
different academic fields.

— Dr. Yamauchi

Our project not only included specialists in engineering,
computer science, and design, but also medical doctors and
other persons outside the academia. Each individual was also
responsible for working and getting results in their own
specialty fields, making it hard to find enough time to work
on the interdisciplinary project. It is also difficult to publish in
any of the fields. For interdisciplinary studies, although it
sounds exciting and ‘cool’ to involve individuals from the
fields of engineering and information science, the actual
work often involves difficulties.

Nonetheless, these kinds of interdisciplinary engagements
often result in major successes related to communicating
results and providing returns to the general society. Although
it is not easy to publish academic papers in disciplinary
journals, we could make our research relevant to the society
at large. We can aim at writing books and textbooks to this
end and communicating insights from the research through
popular media such as online channels, magazines, and TV.

— Dr. Sato

Because members of our team knew each other well before
the project, we did not experience the same difficulties as
those described by Dr. Yamauchi. What was difficult,
however, was finding ways to practically implement our
research results. For example, creating bioethical guidelines
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for use in hospitals is only the first stage, and it is difficult
especially for large hospitals such as the Kyoto University
Hospital to coordinate and implement such guidelines. It is
also easy to post the reports on a website, but that alone is
insufficient. To be of actual help, we have to cross the gap
that separates such publications and the use of this
information at actual worksites. This is a significant hardship
that we face.

One of our successes is the fact that we communicated
medical information. This includes extremely specific and
sensitive information. This requires subtle choices regarding
the proper treatment of such information, and in determining
the best channels for communicating it. More broadly, what
are our best ways in general for communicating with citizens?
Although bioethicists are not specialists in such matters, we
believed that our colleagues at Kyoto University were experts
in information and communications. Nonetheless, we do not
immediately know who these persons are. That is, who are
the specialists, where are they located, and what are the best
ways to approach them for their assistance? For example, the
group women who work at a teahouse on campus usually
know many people, and perhaps it would be good to
connect with them to facilitate our communications.

— URA Inaishi

Thank you very much. Now | have a follow-up question. One
of the aims of the SPIRITS program is to ‘foster leaders who
can serve as project managers, or PMs’. Because you two
have completed SPIRITS projects, we want to ask you what
characteristics are required of a leader-like PM, and especially
leaders in interdisciplinary leadership. Dr. Sato, we know that
Dr. Kodama was the PM in your group, so you can also share
with us your observations and reflections about him as well.

—— Dr. Yamauchi

It is difficult to say if | myself embody leadership qualities. It
was not easy to serve as a PM with the simultaneous
pressures of having to write academic papers. Sometimes it
seems best to aim at a small grant to support our own
research rather than managing a large project. Of course, |
believe |, personally, need to work harder for becoming a
good leader.

— Dr. Sato

Dr. Kodama had a vision and was able to clearly show our
desired path, as well as the goals we needed to achieve to
follow that path. This shared vision and goals among the
team members was one of our group’s strongest points.
Another important point is to discover the specialties of each
team member as we have diverse members, and to support
and encourage their unique characteristics. Nonetheless, we

Yutaka Yamauchi

Graduate School of Management
Associate Professor

Service design for full participation: Realizing foods and beverages
for dysphagia (SPIRITS 2015 Project)

http://research.kyoto-u.ac.jp/service/topic/spirits/lists/h27list_e/
sprits_h27en_yamauchi/

Yutaka Yamauchi

https://www.yamauchi.net/

must also work and progress further together. It is also
important for members to have fun doing such projects.
Year-round, and year after year, we must hold research group
meetings and seminars, and basically, to provide several sites
where we can hold discussions together. Having fun is really
important.

— URA Inaishi

This is the last question. In sum, what kind of program is
SPIRITS for the both of you?

—— Dr. Yamauchi

Well, in fact, our project application was rejected at first. So,
for the solicitation process the following year, | was aware
that | should not limit myself to only the domain that | was
involved in, but to propose an interdisciplinary theme that
would have a visible impact on the society at large. While we
did not enjoy direct successes in our project to design and
implement food and bevelage services for dysphagia, | do
consider our design methodology to have had a global
impact. The project has engendered numerous derivative
branches as well. While before | was only involved in my own
research, the SPIRITS program has provided me with a broad
range of possibilities related to communicating research
results, having a global network of contacts, and other
benefits. | consider this to have been a wonderful
opportunity for me.

— Dr. Sato

The projects that we pursued after our SPIRITS project have
truly been a consequence of SPIRITS. | personally believe
that SPIRITS has served as a ‘good fuel for lighting our fires
of enthusiasm’. SPIRITS formed our research projects base,
because without SPIRITS, they would never be conducting
the activities that we currently engage in. | certainly want to
see other projects encouraged by the SPIRITS program. |
strongly feel that SPIRITS gives us encouragement and
support, as well as energy. | am extremely grateful to the
SPIRITS program.

— URA Inaishi

Thank you very much. You described SPIRITS as a cornerstone
of interdisciplinary research. Dr. Yamauchi has shared with us
the opportunities provided by SPIRITS for developing various
research themes, while simultaneously describing the
difficulties in evaluating interdisciplinary research. Dr. Sato
has expressed her desire to see SPIRITS serve as a link for
researchers who otherwise would be unable to find common
grounds or contact points. We believe that these are issues

that we must definitely and carefully consider at KURA. Thank
you to both of you for sharing with us your precious time and
ideas today.

Keiko Sato

Kyoto University Hospital /
Graduate School of Medicine
Associate Professor

Establishing an interdisciplinary bioethics research and education
network with Kyoto University as the hub (SPIRITS 2014 Project)

http://research.kyoto-u.ac.jp/service/topic/spirits/lists/h26list_e/
sprits_h26en_kodama/
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Fundamental research on the usability of timbers in space
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Variation of elasticity of various kinds of wood exposed in a vacuum
environment

Keywords

Space Utilization, Timber Industry,
Vacuum Environment, Wooden
Satellite, Human Space Activities

Project Gist

Experimental study on the usability
of timber in space in order to
support the expansion of humanity
into space

Background and Purpose

The purpose of this research project is to investigate the
usability of timber in space. Humanity has been able to survive
and build the current civilization in part due to the use of
timber. Now we are ready to expand into space and are facing
an important challenge of how we can obtain resources in
space. If we can grow trees and utilize wood, this will help us
solve the important problem of finding resources in space. The
success of this research project could result in changing the
current direction of space development which relies heavily on
metal resources and thus, direct us to a new development of
our civilization.

Project Achievements

We observed changes of the physical properties of various
kinds of wood exposed in a vacuum environment of one
hundred thousandth of atmospheric pressure for more than
six months. The trees we used are two coniferous trees:
(cedar and cypress) and three hardwood trees (satinwood,
magnolia obovata, and zelkova). All of them showed very
stable elasticity during the experimental period. We found out
that the a vacuum does not cause deterioration of the physical
characteristics of these kinds of trees. Based on these results,
we have proposed a wooden satellite which would contaminate
neither space nor the Earth’s stratosphere and oceans. The
wooden satellite would allow us to utilize the near Earth orbital
space eternally without any ill effects.

Future Prospects

We plan to form a research team to design a wooden satellite
which will investigate the effects of a space environment on
wooden materials in 2019. The team will consist of students,
researchers and companies. The team will work on building the
engineering model and conduct ground testing. After building
the flight model, we would like to launch and operate it by the
mid 2020s.
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Principal Investigator

- DOI Takao

- Unit of Synergetic Studies for Space

- He flew in space two times. He became the first Japanese person
to conduct a space walk in 1997 and also attached the Japanese
experiment module Kibo to the International Space Station in
2008. He has been working as a professor of Human Spaceology
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at Kyoto University since 2016.
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Gamma-Ray Observation of Winter Thunderclouds (GROWTH)
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Photonuclear reactions
of atmospheric nitrogen
nuclei triggered by
gamma rays from
lightning discharges
(Enoto et al., Nature
2017)

Open science

Background and Purpose

Lightning, one of the most familiar natural phenomena, still
has many unsolved fundamental questions. Gamma-ray bursts
associated with lightning discharges were discovered by
astronomical satellites in orbit, named Terrestrial Gamma-ray
Flashes (TGFs). High-energy radiations related with lightning
or thunderclouds were also reported from ground-based
experiments. There is a new growing interdisciplinary field
of “high-energy atmospheric physics” in thunderclouds and
lightning. Winter thunderstorms along the Japan Sea are
famous for powerful lightning, and one of the most promising
observation sites for this new field. This SPIRITS project is
aiming at developing a new observation network for the winter
thunderstorms in Japan.

Project Achievements

Newly developed portable radiation detectors were deployed
at several locations along the Japan Sea. This new observation
network successfully detected an intensive gamma-ray burst
associated with a lightning discharge. With detailed analyses
of recorded data, which showed evidence for neutrons
and positrons generated at this event, the SPIRITS project
observationally demonstrated photonuclear reactions of
atmospheric nitrogen nuclei triggered by gamma rays from
lightning (Enoto et al., Nature, 2017). Featured by many
newspapers in the world, this result was selected one of the
Top 10 Breakthrough in 2017 of the physics field by the Physics
World journal. This project has been also observing several
new high-energy phenomena related with lightning and
thunderstorms (e.g., Wada et al., GRL, 2018).

Future Prospects

The team is aiming at expanding this observation network at
Kanazawa city area to increase the number of high-energy
events. The team also want to promote collaborations with
citizen supporters, and some of the members have been
coordinating monthly “Kyoto Open Science Meetup”. The
scope of this project further includes observations using
CubeSats to catch the related phenomena from outer space.
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- BZE URL  http://thdr.info/

http://www.kyoto-u.ac.jp/ja/research/research_

results/2017/171123_1.html

http://www.kyoto-u.ac.jp/ja/research/research_

results/2018/180517_2.html
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Principal Investigator

+ ENOTO Teruaki

- Hakubi Center / Graduate School of Science

+ Associate Professor of Kyoto University, Hakubi center. He
graduated Department of Physics, Faculty of Science, the
University of Tokyo in 2010. After working at Stanford University
and NASA Goddard Space Flight Center, he started his new
researches of X-ray astronomy and high-energy atmospheric
physics at Kyoto University in 2015.

+ http://thdr.info/
http://www.kyoto-u.ac.jp/ja/research/research_results/2017/
171123_1.html
http://www.kyoto-u.ac.jp/ja/research/research_results/2018/
180517_2.html
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Intelligent metaproteome analysis by biomolecular mass
spectrometry integrated with statistical signal processing
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Poster for 2nd Symposium on Kyoto
Biomolecular Mass Spectrometry
Society

Keywords

Proteomics, Mass Spectrometry,
Bayesian Statistics, Signal
Processing

Project Gist
Push the limit of proteomics by

integrating mass spectrometry with
statistical processing

Background and Purpose

By integrating proteomics measurement data using nano-scale
liquid chromatography coupled to mass spectrometry (nanolLC/
MS/MS) with state-of-the-art statistical processing methods, we
aim to push the measurement limits that could not be detected
so far and to improve the measurement precision and accuracy.

Project Achievements

Through the collaborative works with our SPIRITS members as
well as international researchers met at SPIRITS international
workshop, we can prove our initial concept that the state-of-
the-art statistical processing methods can push the limit of the
current data analysis in mass spectrometry-based proteomics.
In addition, we successfully obtained the grants from JST-
CREST as well as JST Life Science Database Program by the
advices and comments from our SPIRITS members.

Future Prospects

We would like to develop the current SPIRITS project further by
expanding the domestic and international networks established
by this team. In addition, based on our initial works, we would
like to open the new integrated field with next-generation
project leaders.

A 4 International Proteogenome
Workshop in Kyoto 2018 DR & —
Poster for International Proteogenome

=: Workshop in Kyoto 2018
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Meta-Omics Workshop
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Principal Investigator

- ISHIHAMA Yasushi

- Graduate School of Pharmaceutical Sciences

- Graduate School of Pharmaceutical Sciences, Kyoto University
since 2010. He has been working in the field of proteomics
since 2001. He has made contributions to this field especially by
developing the basic technologies as well as by applying these
tools to biology.

- http://www.pharm.kyoto-u.ac.jp/seizai/
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RIBDHLTFOEEL S KXKEWMRERE AL DN
Natural disaster and astronomical events described from
historical documents of shrines and temples in Kyoto
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Keywords

Earthquake, Aurora, Solar Physics,
History, Historical material

Project Gist

How people in the past watched
natural disaster and astronomical
events?

Background and Purpose

Our project aims to reveal (1) natural disaster such as
earthquakes, storm, and flood, (2) daily weather, and (3)
astronomical and celestial event such as aurora and halo
occurred in the past. For this purpose, we planned to search
historical documents, especially diaries owned by temples
and shrines in Kyoto. An interdisciplinary team consists of
researchers from variety of research field i.e. seismology,
history, solar physics, digital humanities, geography, was
organized to make appropriate interpretation and analysis
of the descriptions extracted from the historical materials.
Knowledge exchange or conversation in the team over the
historical documents is important part of our project.

Project Achievements

We have photographed, transcribed and analyzed historical
documents owned by temples and shrines in Kyoto to reveal
earthquakes and auroras occurred in the past. We held
project meetings three times a year to report the progress and
exchange the knowledge and results. We also invited guest
speakers to a workshop to make a opportunity of collaborative
research. We also cosponsored a workshop “aurora hunt in
literature Kyoto” which is open to the public. The project leads
to a session “History X Earth and Planetary Science” proposed
for Japan Geoscience Union (JpGU) Meeting 2019.

Future Prospects

We will continue the cooperative effort to photograph,
transcribe and analyze the historical material owned by
temples and shrines in Kyoto. The work will include researchers
from variety of research field. We will construct a framework to
promote this interdisciplinary research project.

KEREFR (FK 29 £E)
- RERE B

- BEBN

ALN=DVEY,
http://researchmap.jp/kano_yasuyuki
http://honkoku.org/

- B9& URL

REHER (FH 30 EE)
- RRERE BEF
- RERBR B RhKERZTRR

Manabu/Index.html
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BMAERER. EFIHRESHR. FHERAR (3
SAR)o 2019 FE & V) RERZFH KRR,

-BEEURL  http://www1.rcep.dpri.kyoto-u.ac.jp/~hasimoto/

Principal Investigator (FY2017)

- KANO Yasuyuki

- Earthquake Research Institute / Collaborative Research
Organization

- KANO Yasuyuki was Assistant Professor of Crustal Activity
Information, RCEP, DPRI, Kyoto University. His major is seismology
and current research interest is historical earthquake. He is Associate
Professor of Earthquake Research Institute, and Collaborative
Research Organization for Historical Materials on Earthquakes and
Volcanoes, The University of Tokyo since July 2018.

- http://researchmap.jp/kano_yasuyuki
http://honkoku.org/

Principal Investigator (FY2018)

- HASHIMOTO Manabu

- Disaster prevention Research Institute

- HASHIMOTO Manabu is Professor of Subduction Zone
Earthquakes, Research Center for Earthquake Prediction (RCEP) ,
Disaster prevention Research Institute (DPRI), Kyoto University.
His current research interests are crustal deformation and space
geodesy. He is director of DPRI since FY2019.

- http://www1.rcep.dpri.kyoto-u.ac.jp/~hasimoto/Manabu/Index.html
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ERXBEBADHE - MBEERICET 3 EEFEHBME
International Collaboration for understanding the experiences of
POWSs and Internees in modern Japan
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Project Gist Keywords

The comprehensive study of the Prisoner of War (POW), Internment,
treatment of Prisoners of War and Internee, Camp, The First World
internees in Japan between the  War

World Wars

Joint Research/Academic Institutions Abroad

University of Cambridge, University College Dublin

Background and Purpose

This research project examines the Japanese experiences of
Prisoners of War and internees between the World Wars and
explores the significance in the broad context of the changing
ways of war and the development of international humanitarian
law.

The study of Prisoners of War and internees are popular in
Europe and the US, but this does not hold true for Japan. This
project attempts to fill the gap.

Project Achievements

This research group consists of Japanese and European
researchers who have had outstanding achievements in the
study of wars, POWs and civilian internment. We have done
archival research, field work and international workshops as
part of this project. We collected a number of valuable primary
resources, and published some of them. We held workshops
in Britain in 2018, and in Malta in 2019 in order to publish an
edited volume in the near future.

Future Prospects

We published some memoirs written by Japanese internees
during the First World War in Ehime Law Review, vol.43-46. We
are now planning to publish a volume which covers many other
primary resources. We will publish a volume on the basis of the
papers presented in our workshops by the end of 2020.
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HZE] EVIHBEELELTVET,

- BE URL  http://www.channelnewsasia.com/news/video-on-
demand/asia-in-the-great-war/japan-an-ambi

FE—RHERAEBPORT7 VU 7EBERICOVTHRELT
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News Asia) #*fER L7z K% 1 % > & U — Asia in the
GreatWar ICHIE U £ U 2o BERREAZETHHABA

Principal Investigator

+ NARAOKA Sochi

+ Graduate School of Law

+ Prof. NARAOKA has studied international relations in East Asia
during the First World War. He appeared in a documentary made
by CNA (Channel News Asia) in 2018. He teaches the political
and diplomatic history of Japan at the Open University of Japan.
Ep 4: Japan: An Ambitious Ally: Asia in the Great War

* http://www.channelnewsasia.com/news/video-on-demand/asia-
in-the-great-war/japan-an-ambi
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International collaboration for comparative genomic study on the
evolutionary and ecological mechanisms of species diversity
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Periodical Cicada
Workshop at Kyoto
University, August
2018

Keywords

Insect, Species Diversity, Genome,
Adaptation, Evolution

Project Gist
Revealing the divergence of

genomes behind the species
richness of insects

Joint Research/Academic Institutions Abroad

University of Connecticut, China Agricultural University, National Taiwan
Normal University, Imperial College London, Natural History Museum,
Washington State University

Background and Purpose

This project aims to reveal the genetic basis of key traits
underlying the diversification of species in insects by means
of comparative genomics using whole genome sequence
data. In addition, the evolutionary processes of the key traits
and speciation processes will be reconstructed based on
the sequence data from whole genomes of target groups.
Periodical cicadas in the eastern United States and the
polymorphism of Batesian mimicry in Papilio butterflies are the
main insect groups studied in this project.

Project Achievements

In the first year of the project, researchers from Japan, United
States, China, Great Britain and Taiwan gathered in Kyoto to
promote the cooperative study for species diversity based on
whole genomic studies and discuss the possibility of new study
projects. As for the study of periodical cicadas, the project
leader visited the core laboratory of periodical cicada study at
University of Connecticut in the first year. In the second year,
a workshop was held in Kyoto, inviting researchers from US
and China, to establish the cooperative relationship among
the three countries and discuss about future research plans
including proposal of new projects.

Future Prospects

We will conduct studies planned in this SPIRITS project in the
next few years. Especially, we will perform whole genome
sequencing and comparative genomic analyses of periodical
cicadas, and in doing so, we will foster young successors of the
periodical cicada study.

Panockcal Cicada Warkshop
inyotn 2018

Progeam and shatracts

4 Periodical Cicada Workshop in Kyoto 2018

REREHR
-RRERE SHSE#

-FESEE EFMER
- BS#&EN

MEPSMAELTVET,

1986 FRBAZRFE L, EEEMKFE. FEMNAFE
FERERZE T, 1998 F& W) REAZKEREEMER
[BEZDRBEDEIVDIDL IOV T ELERERZD

-BEEURL  http://sites.google.com/site/sotateijihomepage/home

Principal Investigator

- SOTA Teiji

- Graduate School of Science

-+ 1986 Dr. of Agriculture at Kyoto University. After working at Saga
Medical School and Faculty of Science, Shinshu University, he has been
working for Graduate School of Science, Kyoto University since 1998.
He conducts evolutionary ecology studies to answer the question, “why
are there are so many species of insects on our planet?”

+ http://sites.google.com/site/sotateijihomepage/home
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New low-energy effective theory emerging from superstring theory
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A group photo in the international workshop “Non-Perturbative Methods in Field
Theory and String Theory” in October 2018

Project Gist Keywords

Start a revolution in String Theory  String Theory, Gravity, Quantum

by taking a new supergravity asthe  Field Theory, Gauge/gravity
start correspondence

Joint Research/Academic Institutions Abroad

University of Bern, Asia Pacific Center for Theoretical Physics,
National Taiwan University, National Center for Theoretical Sciences,
University of Wroctaw, University of Warsaw, Heriot-Watt University,
University of Vienna, Groningen University, Institute for Research in
Fundamental Sciences, Ecole Normale Superieure, Landau Institute for
Theoretical Physics, Sogang University, University of York, University of Murcia

Background and Purpose

Supergravities, which are regarded as low-energy effective
theories, have been studied for long time. In 2016, Tseytlin and
Wulff pointed out an interesting possibility that one might have
missed an ingredient in the study of supergravities. It may be
rather natural to include “a new background field” as well as
the usual matter contents, and then the resulting low-energy
effective theory becomes “a generalized supergravity”. This
discovery should be regarded as one of the most significant
and fundamental progress on the foundation of String Theory
itself and it is an issue of burning concern to clarify the physics
related to the appearance of this new background field.

Project Achievements

Thanks to the support by the SPIRITS program, we have
succeeded in getting a deeper understanding for the quantum
consistency condition in string theories defined on solutions of
a generalized supergravity. Then our result has been published
in Physical Review Letters. In addition, my research proposal
to a research budget, Grant-in-Aid for Scientific Research (B)
has been accepted thanks to a great research achievement
obtained by the SPIRITS support, and | have hired Dr. Takaaki
Ishii as a postdoctoral researcher in our group. He was able to
get precious experience as a PM type leader via the activities
concerned with this SPIRITS project.

Future Prospects

A new research proposal has been accepted as a new project
in the SPIRITS (international-type). | would like to keep and
sustain the international communication network established
by the present SPIRITS project and expand it furthermore. | also
try to make a step-up from Grant-in-Aid for Scientific Research
(B) to the one (A).

Vyu©MN =1V

A — LS N BEIEROBFMEE &R OIERME & RT3 AR
A formula relating a characteristic quantity in a generalized
supergravity and space-time non-commutativity
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Principal Investigator

- YOSHIDA Kentaroh

- Graduate School of Science

- His specialty is theoretical particle physics, and his main research
fields are String Theory and its mathematical nature. One of his
recent research interests is to study the quantum consistency of
string theories defined on solutions of a generalized supergravity.

- B URL  http://kyouindb.iimc.kyoto-u.ac.jp/j/dD9rQ
http://www-gauge.scphys.kyoto-u.ac.jp/

His hobbies are bowling and karaoke.
- http://kyouindb.iimc.kyoto-u.ac.jp/j/dD9rQ
http://www-gauge.scphys.kyoto-u.ac.jp/
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Construction and utilization of Japan-Peru-Saudi Arabia high-

speed solar explosion monitoring system
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Fig.1. The structure of Japan-Peru-Saudi Arabia
high-speed solar explosion monitoring system
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Keywords

Solar Physics, Upper Atmosphere
Physics, Space Weather Research,
Prominence

Project Gist
International cooperative researches of

solar explosive phenomena by improving
international solar observation network

Joint Research/Academic Institutions Abroad

Universidad Nacional San Luis Gonzaga de Ica, Universidad Nacional del
Centro del Perd, Instituto Geofisico del Perd, King Saud University

Background and Purpose

Our observatory has promoted an international solar observation
network project (CHAIN project) in which we use very
characteristic solar telescopes that can measure 3 dimensional
velocity field of erupted solar plasma, in order to monitor solar
explosive phenomena for 24 hours continuously and investigate
influences of such phenomena on the space and earth’s upper
atmosphere. In this SPIRITS, we aim to promote such international
collaborative researches by adding new instruments, that can
measure further faster explosive phenomena, to each solar
station in Japan, Peru and Saudi Arabia.

Project Achievements

As shown in figure 1, we planned to improve existing solar
spectroscopes in Peru and Saudi Arabia, so that further faster
phenomena can be observed with spectroscopic method.
Regarding the Peruvian station, the improvement was
completed safely, and we performed training of the observation
and data analysis to Peruvian students and young researchers.
On the other hand, as for the Saudi Arabian station, we couldn’t
achieve using the spectroscope because of a trouble in existing
facility owned by the host university. Therefore, we continued
solar observation only with a Flare Monitoring Telescope.
During these two years, we held a symposium and a data
analysis workshop in Peru and Japan (figure 2) and promoted
international collaborative researches. As the result, we got new
foreign students as coresearchers. Moreover, we had meeting
about the academic exchange cooperation agreement in each
university in Peru and Saudi Arabia, and we agreed to conclude
the agreement in near future, respectively.

Future Prospects

After this also, we want to try to get budget for this project, and
complete concluding cooperative agreements between Kyoto
University and Ica University, King Saud University, so that we
continue to promote international cooperative researches and
try to achieve utilizing the spectroscope in Saudi Arabia, and
support new Peruvian students who hope to enter the graduate
school of Kyoto University.
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Principal Investigator
- UENO Satoru
- Graduate School of Science
- Assistant Professor of Hida Observatory. He has been in charge
of the practical business of the CHAIN project that was started in
2006 by Hida Observatory. He performed installation of the Flare
BRXIE Monitoring Telescope (FMT) in Peru, and supported building of
another FMT in Saudi Arabia.
+ http://researchmap.jp/read0193111
http://www.kwasan.kyoto-u.ac.jp/~ueno/
http://twitter.com/ueno_at_hidaobs
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Purification and culture of primate/human spermatogonial stem cells
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Keywords

Spermatogenesis, Stem
cell, Culture, Male infertility,
Transplantation

Project Gist

Establishment of a long-term
culture system for human/primate
spermatogonial stem cells

Joint Research/Academic Institutions Abroad

University of Pittsburgh, Utrecht University

Background and Purpose

Recent development of cancer therapy has improved the
survival rate of cancer patients. However, such treatments
often causes male infertility due to destruction of germ cells.
Although it is possible to store sperm from adult males, it is
impossible to protect fertility of prepubertal boys who do
not have sperm. Spermatogonial stem cell (SSC) culture and
transplantation are considered to be a valuable solution to this
problem. However, very little is known about the biology of
primate/human SSCs.

Project Achievements

For transplantation therapy of male infertility, it is necessary
to establish a culture system for SSCs to expand their number
in vitro. However, very little information is available for gene
expression patterns in human SSCs, and critical growth factors
for human SSCs have not been identified. In this project, we
identified a novel tyrosine kinase receptor on human SSCs.
By using antibodies against this molecule, it is possible to
collect a highly purified SSC population. Because this molecule
enhances self-renewal signals in mouse SSCs, we expect that
stimulation of this molecule will be useful for establishing a
long-term culture system for human SSCs.

Future Prospects

My immediate goal is to develop a long-term culture system
for human spermatogonial stem cells. Although it is difficult
to obtain human testis samples in Japan, they are now readily
available by collaboration with US researchers through SPIRITS
project. In the future, | would like to make a culture system for
in vitro spermatogenesis.

TR E AV ERETREEICHT ST RERE
TUAGSHIEOMY (2003)

f>MMGsEE
Lt ] LTl

NIHY 5 b DBE (201755 ~)
B RSN S ANGSHRET ]
R RAEOIRSOHEEEBEFE '
EFESEBERINIHS SR + - !_‘[
* wE
nE (DM

BRER G~ 1 ARt B
BRCSELE FRFRBROSE T - S0 nn

A BEFRMREE AV ZERMENEEICH T 3 E2MRE
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Principal Investigator

- SHINOHARA Takashi

- Graduate School of Medicine

- SHINOHARA Takashi became interested in germ cells when he
was a undergraduate student. In 2003, he developed a long-term
culture technique for mouse spermatogonial stem cells. He is now
working to extend the culture techniques to non-rodent animals and
also tries to produce sperm in vitro.

+ http://www2.mfour.med.kyoto-u.ac.jp/~molgen/research_summary.html
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An international comparison of institutions of community pharmacists-
based support for people with chronic disease in developed countries
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Keywords

Community Pharmacy, Chronic
Disease Management, Diabetes
Care, International Comparison

Project Gist

An international comparison
of institutions of community
pharmacists-based support for
people with chronic disease in
developed countries

Joint Research/Academic Institutions Abroad

University of Alberta, The University of Sydney, Queensland University
of Technology, University College Cork, The University of Auckland,
The University of Mississippi, Free University of Berlin

Background and Purpose

An international comparison of institutions of community
pharmacists-based support for people with chronic disease in
developed countries.

Increasing medical costs with aging society are common
issues in developed countries. In these Western countries,
one of the solution is the scope of practices in community
pharmacies. It is expanding for the disease prevention and
disease management of chronic diseases such as diabetic and
hypertension. To investigate the actual practice in community
pharmacies in developed countries including Canada and
Australia, which are engaged in advanced clinical research
and practices in pharmacies, and make recommendations on
pharmacies that can be implemented in Japanese pharmacies.

Project Achievements

We investigated the clinical practices and programs of the
patients support by community pharmacists in Canada and
Australia. And we conducted interviews with pharmacy
pharmacists about their scope of practices. We also conducted
questionnaire survey for community pharmacists in New
Zealand, Ireland, and Japan to investigate the attitude and
satisfaction of their practices in pharmacy. Regarding the
support for patients with chronic diseases by pharmacy
pharmacists who can be implemented in Japan, we carried
out an international symposium we invited researchers from
Canada, Australia, and Germany at Kyoto University and
discussed our policy recommendations.

Future Prospects

Taking advantage of the network of clinical pharmacy
researchers, we will develop a quality indicator (Ql) for
chronic disease management in pharmacies. We also will
make an web program to support for clinic disease patients in
community pharmacy in Japan. We would like to implement
Implementation Research in cooperation with each country,
such as verification of the effect of the program we develop.
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Principal Investigator
- NAKAYAMA Takeo
- Graduate School of Medicine
- He is a medical doctor and public health specialist, especially
in the field of epidemiology and health communication. As a
professor of the graduate school of medicine and public health,
HEE Kyoto University, he has been involved in many projects of health
promotion and improvement of health care quality.
- http://hi.med.kyoto-u.ac.jp/
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Japan-US cooperative research network for optimization of seismic
performance and architectural design of large-scale structures
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Optimization of Seismic Performance and
Architectural Design of Large-scale Structures
Workshop, January, 2018

Keywords

Structural design, Architectural
design, seismic design, Structural
optimization, Strtctural material

Project Gist
Research network for optimization

of structural performance and
design of long-span structures

Joint Research/Academic Institutions Abroad

Princeton University, Massachusetts Institute of Technology, Georgia Institute
of Technology, Columbia University, University of Southern California

Background and Purpose

Large-scale structures such as halls, arenas, and gymnasiums
are important monumental structures in the region, and
require not only aesthetic quality, but also extremely high-
level of seismic performance, because they are used as
evacuation place in the event of seismic disaster. This project
consists of the experts of structural design, structural material,
architectural design, and structural optimization in Japan and
US. The purpose of the project is to develop a new network of
interdisciplinary area of research for which Kyoto University can
act as the leader.

Project Achievements

A basic framework has been established for collaborative
research with the universities in US. The target of research is
integration of structural design, structural material, architectural
design, structural optimization, etc., of long-span structures
in architectural engineering. A project with a researcher in
aerospace engineering has started to find a new direction
of research of structural engineering in architecture. Further
development of joint research with industry is also an important
outcome of the project.

Future Prospects

Collaborative research for optimization of aesthetic and
structural performances of free-form long-span structures
will be further developed so that Japan can be a leader of
computational design of architectural structures.
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Principal Investigator

- OHSAKI Makoto

- Graduate School of Engineering

- Prof. OHSAKI’s research topics are in the interdisciplinary areas

14RE among structural analysis and design, structural optimization,
computational mechanics and applied mechanics. His goal is to
establish a computational approach to design of ascetically and
mechanically efficient structures.

- http://www.se-lab.archi.kyoto-u.ac.jp/ohsaki/index.html
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Establishment of a high-throughput biological assay for
enhanced production of branched-chain alcohols
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Keywords

Genome-wide screening, Alcohol
tolerance, Bioassay, Co-culture,
Isobutanol

Project Gist

Evaluation and screening of
bioproduction by sensor cells

Joint Research/Academic Institutions Abroad

Massachusetts Institute of Technology, Whitehead Institute for Biomedical
Research, Princeton University

Background and Purpose

To realize sustainable society, it is important how to construct
microorganisms that produce useful substances efficiently. With
regard to isobutanol, which is promising as a next-generation
fuel, there is no method to comprehensively select cells that
show high productivity. Therefore, the limited development
strategies have become one of the factors that delay the
progress of constructing useful microorganisms. In this project,
we aimed to establish a novel bioassay system for efficiently
selecting cells that produce high amount of isobutanol without
the need for expensive analytical instruments.

Project Achievements

We identified yeast strains that show severe growth inhibition
in the presence of isobutanol while ethanol does not cause
their growth inhibition. The concentration of isobutanol can be
estimated by examining the cell growth of these yeast strains as
sensor cells. At the same time, we have identified a yeast strain
with an interesting feature of enhanced tolerance specifically to
branched-chain alcohols such as isobutanol. When isobutanol
was produced in this tolerant strain by introducing enzyme
genes of isobutanol biosynthesis pathway, the production
amount was greatly improved as compared to wild type strain.
Furthermore, one of the mechanisms underlying enhanced
tolerance was also elucidated. Through this project, we were
able to expand and deepen the international network.

Future Prospects

We would like to construct yeasts with further improved
isobutanol production ability by high-throughput screening
with the constructed sensor cells. We plan to elucidate the
mechanism by which cells recognize branched-chain alcohols.
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Principal Investigator

- KURODA Kouichi

+ Graduate School of Agriculture

- He received a Ph.D. in Engineering from Kyoto University. He has
been working on understanding life phenomena, developing
novel bio-research tools, and constructing useful microorganisms.

+ http://www.tenko.kais.kyoto-u.ac.jp/
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Establishment of the international research base to understand
the principle behind plant development using “Zenigoke?”,
the Kyoto University-born model plant
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Keywords

Marchantia polymorpha, Plant
development, Evolution, Auxin,
International collaborations

Project Gist

Deciphering the principles of plant
development using the liverwort
Marchantia polymorpha (zenigoke),
the Kyoto University-born model plant

Background and Purpose

The aim of this project is to decipher the principles of plant
development, particularly in pattern formation and stem-
cell regulation, by using a basal land plant, the liverwort
Marchantia polymorpha, which was recently established as a
model organism in Kyoto University. The collaboration team
consists of a U.K. researcher with deep expertise in clonal
analysis (a powerful method for developmental research), a
Dutch researcher who is a leader in the signaling research
of the important phytohormone auxin, and a Japanese
plant histologist, and sets out to serve as a foundation of an
international core for Marchantia development researches.

Project Achievements

Data acquisition and frequent and deep discussion allowed
a substantial advance in the understandings of cell division
patterns, cell lineages of stem cells, and roles of auxin in
their establishment during development of Marchantia.
We organized an international symposium in the second
year, which assisted formation of new networks with foreign
researchers. In addition, a long-term stay of a Ph.D. student
in a U.K. laboratory promoted his exponential growth as a
researcher, which was of great significance.

Future Prospects

The research network established in this project will be
expanded further to conduct multidimensional, interdisciplinary
researches. By incorporating mathematical modeling
approaches, we are aiming to reveal higher-order mechanisms
of plant development and growth and seek for a fund to
support it.
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Principal Investigator

- NISHIHAMA Ryuichi

- Graduate School of Biostudies

- NISHIHAMA Ryuichi received a Ph.D. degree from Nagoya University.
After postdoctoral researches in Stanford University School of Medicine,
etc., he is now an Associate Professor in Graduate School of Biostudies
at Kyoto University. Since fascinated by the fine mechanisms of cell
division in his Ph.D. studly, his research interest is to elucidate the survival
strategies of plants from a perspective of cell division regulation.

- http://www.plantmb.lif.kyoto-u.ac.jp/
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International cooperation research on the development of wood-
based materials using agricultural wastes
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Keywords

Agricultural wastes, wood-based
materials, bio-based adhesives,
International cooperation

Project Gist

Development of environmentally
friendly wood-based materials

Joint Research/Academic Institutions Abroad

Gadjah Mada University, Nanjing Forestry University, Jambi University

Background and Purpose

The demand for wood-based materials is expected to continue
to increase in the future. Considering the decrease in global
forest area, investigation of alternative feedstock used for
wood-based materials is required. In addition, since synthetic
adhesives used for wood-based materials are derived from
fossil resources, conversion to bio-based adhesives is desired.
Though agricultural wastes are one of the promising bio-
resources, the effective utilization has not been performed.
In this research, development of novel wood-based materials
using agricultural wastes and bio-based adhesives was
investigated by international collaboration with universities
and a local government in Indonesia and China. Expand and
strengthen of international network through the collaboration
research, symposium, work shop, and lecture were also aimed.

Project Achievements

Manufacturing condition and basic physical properties of
composite board made from salacca frond and citric acid-
based adhesive were clarified. Novel bio-based adhesive
composed of sucrose and ammonium phosphate was
proposed. Based on those results, international papers
were published. In addition, support for international forum,
exchanges with industries, local government and universities
were promoted. New international collaboration research
was started resulting from expanding international research
network. Development of young researchers was also carried
out by giving the opportunity of the research presentation in
international symposium, and through lecture and seminar. In
addition, new competitive fund was able to be obtained owing
to this project.

Future Prospects

| would like to continue to carry out collaboration researches
with Indonesian and Chinese researchers, and also strengthen
further international network with other Asian countries. The
knowledge and network obtained from SPIRITS would be used
for SATREPS and JASTIP projects currently participating. As a
new project was adopted, further development of the research
is expected.
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Principal Investigator

- UMEMURA Kenji

- Research Institute for Sustainable Humanosphere

- Dr. UMEMURA Kenji is an Associate Professor at RISH, Kyoto
University. He received Doctorate degree in agriculture from
Kyoto University. He has been investigating development of
wood adhesives and wood-based materials. Currently, his
research interests to develop novel lignocellulosic materials by
environmentally friendly method.

+ http://www.rish.kyoto-u.ac.jp/Ism/index.html
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Developing of a next-generation ocean bottom pressure gauge
to measure long-period vertical crustal deformation toward the

prediction of large earthquakes
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Keywords

Ocean bottom observation, Bottom
pressure, Megathrust earthquake,
Slow earthquake, Forecasting

Project Gist

Get a novel technique in ocean
bottom semiology and geodesy
to enable earthquake forecasting!

Joint Research/Academic Institutions Abroad

Lamont-Doherty Earth Observatory, Scripps Institution of Oceanography,
University of Washington Seatle, GNS Science, Institut de Physique du
Globe de Paris

Background and Purpose

Rupture areas of megathrust earthquakes generally lie beneath
the ocean. This is true globally. The technology and equipment
in seismology and geodesy of the ocean are not developed
enough to fully understand the mechanisms of megathrust
earthquakes. Thus, we must develop new technology and
techniques in ocean bottom seismology and geodesy,
particularly for forecasting megathrust earthquakes. To do this,
we have created an international science network.

Project Achievements

We hosted two international workshops on ocean bottom
seismology and geodesy, one at Kyoto University and one at
Columbia University. Four young researchers and graduate
school students in total were sent to the US, New Zealand,
and France to build this science network and discuss the
establishment of future international collaborative research
projects. The network was, as a result, successfully formed in
these countries.

Future Prospects

For the next five years, we will tackle the development of new
instruments to measure ground motion and crustal deformation
in the ocean bottom due to both slow and fast megathrust
earthquakes. We also attempt to develop novel techniques
to detect signals from slow and fast earthquakes in order to
understand the physical processes accompanying them and
the physical interactions between them.
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Principal Investigator

- ITO Yoshihiro

- Disaster Prevention Research Institute

- ITO Yoshihiro is interested in the geophysical study of slow
earthquakes and their relation to the occurrences of megathrust
earthquakes and tsunamis. His ongoing projects include work in
the Japan Trench, the Nankai Trough, Japan, and the Hikurangi
Margin, New Zealand.

- http://www.rcep.dpri.kyoto-u.ac.jp/yito/
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Sustainable malaria P. vivax liver stage model for disease
mechanism study and drug development
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Keywords

iPS cells, Malaria, Disease model

Project Gist

Sustainable malaria P, vivax liver stage
model for disease mechanism study
and drug development

Joint Research/Academic Institutions Abroad

National Centre for Biological Sciences, National Institute for Malaria
Research, Institute for Stem Cell Biology and Regenerative Medicine

Background and Purpose

Efforts towards containment of malaria poses additional challenge
by P vivax presenting relapses due to the formation of dormant
forms, which have the ability to reactivate several weeks, months,
or years after the primary infection to produce clinical disease.
Given the paucity of model systems available to interrogate
these dormant forms, several fundamental questions relating to
the biology of relapsing forms of vivax malaria remain unknown.
The rate of infectivity by P vivax sporozoites in available in vitro
systems is highly variable and low, and severely limited by the
availability of suitable human primary hepatocytes and humanized
liver-chimeric mice. Therefore, it is highly desirable to develop
uniform, reproducible liver stage model systems that support
higher P, vivax infection efficiency. In international and multicentric
collaboration, we aimed to integrate our expertise in stem cell
biology and infection biology to develop a reliable and sustainable
malaria P, vivax liver stage assay suitable for drug screening and
study of malaria biology by utilizing patient iPS cells.

Project Achievements

In this study, through international research collaboration, we have
established liver-stage assay for Indian vivax malaria using Indian
P, vivax patient-derived iPSCs. This novel strategy was designed
taking into account the host genetic variability and region-specific
strain adaptability, to overcome the current challenges of anti-
malarial therapy. We have successfully generated stable iPS cell
lines from P vivax mono-infected patients from Mangalore, a
malaria endemic region of India, and differentiated them into
P, vivax infectable hepatocytes using a robust differentiation
protocol. The infectable hepatocytes were efficiently maintained
in a format, which making it suitable for downstream high
throughput screening of anti-malarial drugs and molecular
infection studies. These studies demonstrate a proof-of-concept
for establishing a robust and screenable liver stage platform in a
P, vivax endemic region.

Future Prospects

The achievement of this project will be published as a manuscript
in scientific journal in 2019. We apply international and industry-
academic collaboration grants, such as GHIT program, to proceed
this project further toward development of anti-malarial drugs.
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Principal Investigator

- HASEGAWA Kouichi

- Institute for Integrated Cell-Material Sciences (iCeMS)

- Stem cell biologist. He is from Kumamoto, and enjoying fishing
and motorcycle touring. He is studying the origin of our body and
how our body forms. The study will help to understand our body
system and cure diseases.

+ http://www.icems.kyoto-u.ac.jp/ja/wwa/hasegawa/

- BZE URL  http://www.icems.kyoto-u.ac.jp/ja/wwa/hasegawa/
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Technology Integration from Three Countries to Develop Nanoparticle-based
Transcription Factor Mimics and Reconstruct Articular Cartilage Components
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* Regulation of cell fate and disease treatment *

Keywords

Nanoparticle-based genetic switches,
Smart transcription factors, Cell control,
Therapeutic gene modulation, Targeted
differentiation

Project Gist

Fostering the synergestic research network and
creating the nanoparticle-based transcription
factor mimics through cutting-edge technological
integration between three countries

Joint Research/Academic Institutions Abroad

AO Research Institute, Rutgers University

Background and Purpose

Modern high-throughput sequencing technologies results in the
identification of transcription factors (TFs) whose precise modulation could
distinctively differentiate human adult stem cells into specific celltypes.
However, there are several roadblocks like the dynamic epigenome, need to
control precise genes and lack of proper clinical evaluation system. A closer
look at the coordinated control existing in natural cellular environment could
help us develop programmable TF mimics that can precisely ON and OFF
the gene transcription programs. The purpose of this research is to foster
the network between three different world-leading teams with cutting-edge
technologies from three different countries specializing on nanobiomedical
research (Prof. KiBum Lee), chemical biology (Prof. Hiroshi Sugiyama, Dr.
Namasivayam Ganesh Pandian) and clinical translation scince (Prof. Martin
Stoddart, AO Research Institute, USA). Together, the three teams aim to
create and evaluate an integrative multi-faceted approach for cell control.

Project Achievements

We successfully created a highly interactive research network through
mutually beneficial collaborations and established MoU with AO Research
Institute, Switzerland. The studies on the design and characterization
of components necessary for smart-TF construction resulted in eight
publications (three got extensive media coverage). Together, the teams
are developing a paradigm-shifting protoscience to develop programable
synthetic molecular codes capable of having precise control over multi-
gene networks and expecting joint publication. During this tenure, Dr.
Namasivayam got promoted as the Junior Associate Professor and Principal
Investigator in Kyoto University Institute for Advanced Study and honored
with visiting faculty position in Prof. KiBum Lee group, Rutgers University
and AO Research Institute. The two successful international symposia with
prominent scientists expanded the research network exponentially. We
also successfully attained external funding support from external sources to
facilitate active student exchanges and to continue this project.

Future Prospects

Our SPIRITS project established active collaborations, MoU exchanges
between the core teams and extended gene networks. Now, the teams
have a core-to-core program kind of set up that can attract funds to carry
out future research. Dr. Namasivayam now has JSPS Kakenhi for Scientific
research (B) (FY 2019-2021) with the team members of SPIRITS. Also, an
industrial grant (1 million USD) was offered to the teams on this research.
The challenge now is to attract the international collaboration grants and
attain data to submit the manuscript in the high impact journal.
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Principal Investigator

- NAMASIVAYAM Ganesh Pandian

- Institute for Integrated Cell-Material Sciences (iCeMS)

- NAMASIVAYAM Ganesh Pandian is now a Junior Associate Professor and
Principal Investigator at Kyoto University Institute for Advanced Study. His
specialty is chemical biology and epigenetics. He is currently developing
biomimetic synthetic molecular codes capable of therapeutic gene modulation
and programmed cell control. His hobby is to play chess and watching movies.

- http://www.icems.kyoto-u.ac.jp/en/wwa/
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