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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. The program operates through two distinct teams: The “SPIRITS-
International Type” team is engaged in the promotion of research internationalization
and the development of international joint research, and the “SPIRITS-Interdisciplinary
Type” team is dedicated to the development of interdisciplinary research that aims to
push the boundaries of frontier research and protosciences. From FY2018, the “SPIRITS
Society-Academia Co-creation for Innovation Type” team has been newly deployed for
collaborative academic-government-industry research for creating new social value and

stimulating innovation.

This report presents the findings and future prospects of sixteen research projects that
received two years of fundings and ended in March 2018, 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. SPIRITS aims to promote the
development of international collaborative research and the exploration of as-yet unknown areas of protoscience.

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 in researchers.

3) To enhance the university’s research capacity by developing the skills of the URAs.

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 'll URA
support Application Large-scale joint
© Holding research conferences, Support research
Plan Plan workshops and symposiums a °
submitted reviewed e Preliminary surveys and Anolication f /7 e
Sciences  Foreign Humanities meetings held overseas pp Icatl?l.‘ or |
researcher researcher researcher _> _> ° CoIIecting data, disseminating competltlve _> @
research information funding, etc. oE o
® Cooperation with society, _> N | e
betweenindustry and academia, ) a
International ~ Graduate Select about etc. (] Industry-academia
student student 20 projects annually w URA collaborative projects
from three categories . .
Project promotion

support

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

e 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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FY2016 SPIRITS Program

Achievement Summa FY  (Program period: FY 2016 - FY 2017)

1. Overview of Accomplishments

In total, sixteen projects (twelve international research teams and four interdisciplinary research teams) were selected
for the FY2016 SPIRITS Project. Diverse teams were established with the purposes of promoting international research
collaboration and exploring uncharted research territory and protosciences. All of the teams, completed their projects
at the end of March 2018. In total, 294 researchers, including 93 international researchers from ten different countries
took part in the projects.

The program’s tangible outcomes for the two-year period are as follows. First, over fifty 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, eleven new international and interdisciplinary collaborative research
projects and an industry-academia collaborative research projects were initiated, one scientific research exchange
agreement was reached. In addition, the research contributed to numerous papers, books, and presentations at
academic conferences.

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-four 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 FY2016 SPIRITS Program

Symposia, workshops, research conferences: 37 international, 28 domestic
Formation/expansion of international or interdisciplinary networks: 17 cases

Launching of new international or interdisciplinary joint research projects: 11

cases
Development of innovative and Establishment of industry-academia collaboration: 1
creative research Projects, scientific research exchange agreements concluded: 1
9 awarded

Papers, books, conference presentations: Numerous

Competitive external funding applications filed and awarded: 34 filed, 29
awarded

Number of research representatives with competitive external funding of 10
million yen or more: 8 (8 projects)
Cultivation of project manager-type
research leaders Young project participants who benefited from the program: 18 researchers
(assistant professors, postdoctoral students, etc.) and 40 students (graduate
students, etc.) since the launch of the SPIRITS Program

Number of projects implemented with ancillary URA support: 13
Cultivation of URA specialist skills
Number of URAs who provided ancillary support: 17
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Interdisciplinary Type

Interdisciplinary initiatives and projects that

seek to venture into frontier research or protoscience
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Revealing Mysteries of Particle Physics by Novel Computation for

Atom and Molecules
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The fifth regular meeting of Kansai Genshoron Benkyokai

Project Gist Keywords

Revealing Fundamental Mysteries
of Particle Physics and Universe by
using Atom and Molecules

Atoms, Particle Physics, Universe,
Neutrino, Origin of Matter

Background and Purpose

The goal of the particle physics is to clarify the evolution of the
universe based on the unified theory of matters and forces.
The aim of this SPIRITS project is to study mysteries in particle
physics such as the smallness of neutrino mass and the origin
of matters in our universe using the methods developed by
atomic and molecular sciences.

Project Achievements

We have regularly held an interdisciplinary study group and
built a broad network among young researches in Kansai area.
We have organized multidisciplinary symposia between particle
physics and chemistry in cooperation with Mie University and
Ryukyu University, respectively. A topical session of this SPIRITS
project has been designed in the international workshop on
Computational Chemistry Symposium of ICCMSE.

Future Prospects

We will further develop the research towards understanding
the unification of matters and forces based on the networks
constructed by this SPIRITS project. We aim to obtain the
Grants-in-Aid for Scientific Research on Innovative Areas and
the Bilateral Joint Research Projects.
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Principal Investigator

- TSUMURA Koji

- Graduate School of Science

- Dr. Tsumura is an assistant professor at the Department of
Physics, Kyoto University. He was a research fellow at High Energy
Accelerator Research Organization (KEK) and International Center
for Theoretical Physics of UNESCO and IAEA. His main research
field is particle theory, and he aims to study the history of the
universe and the fundamental law of elementary particles from the
Higgs boson and neutrino physics.

- http://www2.yukawa.kyoto-u.ac.jp/~koji.tsumura/
http://sites.google.com/site/kansaiph/
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Development of new technology to visualize cellular proteins

without genetic manipulation
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Project Gist

Challenge for new life science/
chemistry with technology
innovation driven by fusion of

Keywords

Endogenous protein, Bio-imaging,
Technology innovation, Life
chemistry

multiple research areas

Background and Purpose

AMPA-type glutamate receptors (AMPARs) mediate fast
excitatory synaptic transmission in the central nervous system.
Disregulation of AMPAR function is associated with many kinds
of neurological, neurodegenerative and psychiatric disorders.
In order to visualize endogenous AMPARs in neuron and brain
slices, we sought to develop novel chemical labeling reagents
of AMPARs, on the basis of our original strategy of ligand-
directed chemistry. Also, new techniques of labeling and
imaging of other receptors involved in neurological disease
and/or tumors are also invented.

Project Achievements

The tight collaboration between members of SPIRITS project
provided a new finding of dynamics of AMPARs localized in
synapses of cultured neuron and brain slices, that is less mobile
(exchangeable) than previously considered on the basis of data
obtained by other indirect methods, and which was reported
in Nature Communication in 2017. Also, thanks to invaluable
advices and comments from the SPIRITS members, our
proposal (chemistry in multimolecular crowding biosystems)
led by Hamachi was adopted as a new project of Grant-in-
aid for scientific research on innovative areas (research in a
proposed research area) by MEXT.

Future Prospects

We would like to expand the new project adopted as a
program of Grant-in-aid for scientific research on innovative
areas (research in a proposed research area) that is financially
supported by MEXT. Using such schemes and tightening the
domestic and international networks, we also try to encourage
young generation who are interested in the interdisciplinary
area between chemistry, engineering, biology and medicine.
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Principal Investigator

- HAMACHI Itaru

- Graduate School of Engineering

- He got Ph.D in Kyoto University, thereafter became full professor
at Kyushu University in 2001 and returned to Kyoto University in
2005. He developed an original method for labeling endogenous
proteins under live cell/tissues, termed ligand-directed chemistry.
A conditional proteomics and coordination chemogenetics are
also invented by his group.

+ http://www.sbchem.kyoto-u.ac.jp/hamachi-lab/
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A mathematical approach to puzzles of spermatozoa: Hydrodynamics
of sperm swimming in a channel with complex geometry
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Flow around a sperm cell, obtained by a numerical computation of a
fluid equation

Project Gist Keywords

Exploring sperm swimming through
a “mathematical” microscope

Fluid mechanics, Sperm, Swimming,
Mathematics

Background and Purpose

A sperm cell swims in fluid with a flagellum, a moving whip-
like appendage. In a complex geometry such as an oviduct,
a standard microscope could not easily capture detailed
cell motions, which we explore through a ‘mathematical
microscope’, with analyzing equations of fluid motion. A goal
of this project is to establish a novel approach to biomedical
sciences, though integrating laboratory experiments, image
analyses, and mathematical and computational fluid mechanics.

Project Achievements

Extracting human sperm waveforms from high-speed
microscopic images, we have successfully reconstructed the
sperm swimming in a mathematical form. With computing
a flow pattern around the cell, we have found a simple
mathematical expression for a swimming sperm. Through
this international project, a young researcher could acquire
necessary skills for managing and organizing a research project
as well as wider perspectives for interdisciplinary sciences.

Future Prospects

We further pursue theoretical and numerical analyses for
laboratory experimental data, and explore mechanical aspects
of fertilization. We expect that these studies could potentially
contribute to some parts of infertility treatments.
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- B&E URL  http://academist-cf.com/journal/?p=4094
http://www.kyoto-u.ac.jp/ja/research/research_

Principal Investigator

- ISHIMOTO Kenta

- The Hakubi Center for Advanced Research

- After receiving a Ph.D. from Kyoto University in 2015, K.I. joined
The Hakubi Center for Advanced Research, Kyoto University, as an
assistant professor. He is concurrently a project assistant professor
at Research Institute for Mathematical Sciences (RIMS), Kyoto
University. His research is mainly on theoretical hydrodynamics of
swimming cells with cilia and flagella.

- http://academist-cf.com/journal/?p=4094
http://www.kyoto-u.ac.jp/ja/research/research_results/2016/
170324_2.html
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Integrated Studies of Ethical and Social Issues concerning Future

Space Exploration
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Project Gist Keywords

To make a basis for public
discussion concerning future
space activity

Space exploration, Space development,
Space utilization, Space ethics, ELSI
(Ethical, Legal, Social Implications)

Background and Purpose

Our project aims to make a basis for public discussion concerning
future space activity. For this purpose, we exploit and integrate
knowledge and approaches of humanities, social sciences,
and space sciences. On these bases, we study ethical, legal,
and social implications of space activity, and conduct a public
opinion poll concerning space activity.

Project Achievements

We organized a network of researchers from various disciplines
concerning space activity, and published a research report
concerning ethical, legal, social implications (ELSI) of space
activity. The report is the world’s first endeavor to investigate
comprehensively and technically ELSI of space activity.

Future Prospects

We plan to explicate rationales of future space activity using
approaches of humanities and social sciences, and to make
clear characteristics and potentials of space science and
technology.
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A research report concerning ethical, legal,

SPIRITS

and social implications of space exploration,
development, and utilization
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Principal Investigator

- KUREHA Makoto

- Unit of Synergetic Studies for Space, Center for the Promotion of
Interdisciplinary Education and Research

- Makoto Kureha is a philosopher, though he addresses issues

EHLOWTF—~ICRYHETCZ LT, B REFOERE
EITOLOERIFTZZ EN—BOREENTT,
- BE URL  http://researchmap.jp/whiteelephant0901

concerning advanced science and technology such as space
activity. Through such research, he aims to renew the way of
thinking in philosophy and ethics.

- http://researchmap.jp/whiteelephant0901
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Initiatives and projects that promote joint research

with research institutes and researchers abroad
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Beyond the Legacy of the Kyoto School—Crossing the Borders
towards an International Network of the Knowledge
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Participants in the World Consortium For Research In Confucian
Cultures “Confucian Modernity as Japanese Experience in East Asian
Context”, standing in front of the Kyoto University Clock Tower.

Keywords

Japanese philosophy, The Kyoto
Kyoto School in Asian Context and School, Confucianism, East Asian
Attempting New Interpretations of ~ philosophy, Philosophy of women
It for the World in Asia

Project Gist
Rethinking the Knowledge of the

Background and Purpose

The goal of this project is to help set up, at Kyoto University,
the original birthplace of the Kyoto School, an international
research network that would help to foster the study of
Japanese philosophy around the world. It is necessary that we
establish a management structure oriented towards fostering a
more organized collaborative research of Japanese philosophy
than has existed in the past. By reaching out beyond a delimited
“Japanese philosophy” and conducting dialogue with other
traditions or fields, we may help bring Japanese philosophy
into an age of new possibilities and new understandings. This
is our substantial task for the future. To this end, we shall here
conduct a comparison between Confucianism and Japanese
philosophy, attempting to establish a dialogue between these
two fields of thoughts. In other words, we will attempt to think
through “Japanese philosophy” from the perspective of Asia.

Project Achievements

The conference which forms the core focus of this research
project is the World Consortium For Research In Confucian
Cultures:*"Confucian Modernity as Japanese Experience in East
Asian Context”which was held on the 3rd and 4th of November
2017, in the main hall at the Society-Academia Collaboration
for Innovation, Kyoto University. Twenty-four papers were given
at this international conference. Participants from a range of
areas (Japan, USA, German, Taiwan, Korea and China) were able
to deepen ties of research and friendship. Leading figures as
well as young researchers were both in attendance to represent
the two fields of Confucian thought and Japanese philosophy,
and topics concerning their intersection were revisited from
not only a historical perspective, but also from new angles of
approach.

Future Prospects

Along with the holding of the Conference for the Asian
Association of Women Philosophers in 2019 at Kyoto University,
in the same year the representative of the research project
plans to hold an international interdisciplinary conference at
the Maison de la Culture du Japon a Paris, on the theme of
“human beings” and “nature.”
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jp-top_page/

http://www.nihontetsugaku-philosophie-japonaise.jp/
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Principal Investigator
- UEHARA Mayuko
- Graduate School of Letters
BEDZFE - She is a specialist in Japanese philosophy. She is concerned with
examining problems which apply the philosophy of the Kyoto
school, such as the philosophy of translation, the philosophy of
women, and the theory of body-facial expressions. She currently
serves as editor-in-chief of the Journal of Japanese Philosophy
(SUNY Press). She obtained her Ph.D from the Ecole des Hautes
Etudes en Sciences Sociales (Paris). After spending many years in
France, she believes that her hometown is Paris !
- http://www.bun.kyoto-u.ac.jp/japanese_philosophy/jp-top_page/
http://www.nihontetsugaku-philosophie-japonaise.jp/
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Dynamics on Synchronization Network of Complex Economic Big
Data and Forecasting World Economic Crisis
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A Boston KETOHREMREAR
Collaboration meeting at the Boston University

Keywords

Network, Trade relationship
between firms, Complex Hilbert
principal component analysis

Project Gist

Scientific approach to economics
based on real big data

Background and Purpose

It is of upmost importance to use the real big data for scientific
approach to Economy. This research project uses huge (~one
million firms) trading relationship data of Japan, micro price
time series, etc. to reveal dynamics of Japanese economy,
including the crucial problem of long-lasting deflation in Japan.

Project Achievements

This research framework enabled us to start several new
collaborations. As a result, we achieved new findings on power-
law behavior of the communities of trade network, clustering
behavior of the micro-prices, and others. Several new research
project with U.S. and Germany are in progress currently.

Future Prospects

This research brought us the basic understanding of the
structure of the trade network. Using this knowledge, we will
start construction simulation model(s) to clarify the economic
dynamics of Japan, incorporating the knowledge we obtained
in research on micro prices.
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Principal Investigator

- AOYAMA Hideaki

- Graduate School of Science

- He is a theoretical physicist who obtained Ph.D. at Caltech in
1982. He has broad interests where scientific approach is useful,
including linguistics. Since around 2000 he got interested in
economy.
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International collaborations for cell migration researches toward

understanding cancer metastasis
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Visiting Heidelberg in 2016.
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Developmental biology using chicken
embryos to understand how cells migrate in
the body.

Keywords

Cell migration, Cancer
metastasis, Kyoto

Project Gist

Establishment and promotion of international
collaborations for cell migration researches
toward understanding cancer metastasis by  University Heidelberg
interacting with Kyoto University Heidelberg  Office, International
Office collaborations

Background and Purpose

Toward understanding the mechanisms of cancer metastasis, we
aimed at deciphering how migrating cells are regulated in the
actual body. For these purposes, a wide range of approaches is
required, such as developmental biology, molecular biology, cell
biology, genomics, advanced microscopies, and mathematical
simulation. To pursue these analyses, international collaborations
must be useful. To promote and also explore international
collaborations and networks, we exploited the Heidelberg
Office of Kyoto University, which mediates co-visiting between
Kyoto University and research institutions in Germany, such
as Heidelberg University, and other institutions in European
countries. In addition, we organized an international symposium,
where new possibilities of collaborative researches emerged.

Project Achievements

We could promote international collaborations with prominent
researchers of cell migrations, providing a novel basis for
understanding of the mechanisms of cancer metastasis. Active
interactions with the Heidelberg Office of Kyoto University
facilitated our visit and the meeting with two Vice Presidents of
University of Heidelberg (Germany). Likewise, the KU Heidelberg
Office facilitated our meeting with a Vise President of University
of Vienna (Wien) in Austria. All these visits provided a basis for
exploring future interactions and collaborations between us (Kyoto
University) and researchers in European institutions. Lastly, we
organized an International Symposium, “Frontline in Developmental
Biology”, where a Spanish female researcher gave a keynote
lecture, and new collaborative researches have emerged.

Future Prospects

Facilitations by the Heidelberg Office of Kyoto University of
reciprocal interactions between us (Kyoto University) and European
institutions should further be extended in near future. And the
international symposium we organized needs to be continued
since it was greatly inspiring especially for young researchers.

International Symposium,
“Frontline in Developmental Biology'y

4 TR 29 FEREOER
SRTIY L

International Symposium
“Frontline in Developmental
Biology”, March 22-23, 2018.
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Principal Investigator

- TAKAHASHI Yoshiko

- Graduate School of Science

- 1988 Ph.D (Kyoto University). After postdoc in France (CNRS) and
USA, she came back to Japan in 1994. She moved to the current
position in 2012. She is always fascinated by the beauty of chicken
embryos. She is a member of the Osaka Philharmonic Chorus.

- http://develop.zool.kyoto-u.ac.jp/takahashi.html

- BE URL  http://develop.zool.kyoto-u.ac.jp/takahashi.html
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Formation of International Platform for Integrated Plant Sciences

at Kyoto University
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Plant Development
and Evolution

from molecules to ecosystems

International Workshop
20-22 February 2018
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Cover of the program
pamphlet of Plant
Sciences Workshop

Keywords

Plant science, Molecular biology,
Macrobiology, International
workshop for young researchers

Project Gist

Formation of international platform
where various fields of plant
sciences are integrated at Kyoto
University

Background and Purpose

This research project started with the international network
constructed at the previous symposium “Bristol-Heidelberg-
Kyoto” held in 2015. This project aims at forming an
international research platform where various fields of plant
sciences are integrated. Using this international platform of
"plant sciences”, we also aim to train PM type research leaders
and to create innovations by exchange of different abilities
and ideas. Our project will accelerate the internationalization
of Kyoto University and promote the creation of innovative
practices.

Project Achievements

Two international workshops organized by young scientists
were held at University of Bristol (UK) in 2017 and at University
of Zurich (Swiss) in 2018. In each workshop, approximately
60 participants (14 from Kyoto University) exchanged active
discussions. Many students and postdocs had opportunities
to present their researches in these workshops. In the
collaboration with University of Bristol, we accepted graduate
students each other for a short period, which improved
research technologies at both sides. We published some of the
results as a collaborative research paper in FY2018.

Future Prospects

In order to foster internationally active researchers, it is
important for students and postdocs to have opportunities
to present their researches abroad and to interact with the
same generation. We would like to further develop the
network formed in this research project and to hold periodic
international workshops.

AEYHMET -3y TOEEREE (2018 F2AF 21— EXRF)
Group photo of Plant Sciences Workshop (at University of Zurich in Feb, 2018)
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Principal Investigator
- SHIMADA Tomoo
- Graduate School of Science
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-BEE URL  http://plantcell.sci.kyoto-u.ac.jp/

+ Tomoo Shimada is a lecturer of Department of Botany. His specialty

is plant cell biology. He is studying plant development and
physiology using the model plant Arabidopsis thaliana. His research
interest includes cell differentiation and environmental response.

+ http://plantcell.sci.kyoto-u.ac.jp/
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Structuring international collaborative network for development
of future reliability engineering physics on multi-phase interfaces

and the physical system
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International collaborative research frameworks for development of future reliability
physics at multi-phase interfaces in the nano-scale regime

Keywords

Reliability physics, Multi-phase
interface, Defect, Design, Art

Project Gist

Exploring multidisciplinary discussions
on future reliability engineering
physics at multi-phase interfaces by
forming international collaborative
network

Background and Purpose

Multidisciplinary discussions are essential for the development of
an innovative technology realizing a novel highly reliable device. In
this project, we will extend multidisciplinary discussions on future
reliability engineering physics at multi-phase interfaces by forming
international collaborative network -- academia, research institutes,
and industries. Present-day advanced electronic devices in the nano-
scale regimes are principally focused on and several key reliability
issues (phenomena) are discussed. Specifically, we aim to introduce
a characterization technique of atomic-scale defects -- spin-based
spectroscopy -- and mathematical approaches for modeling the
degradation of material reliability by the international collaborations.
Biological and mechanical material-related issues in addition to
medical engineering are included into the topics to clarify common
reliability models and physics behind the mechanisms. By structuring
a unique international network, we explore new reliability physics
indispensable for designing future advanced devices.

Project Achievements

We have organized thirteen meetings including four forums where
international (US) researchers -- Prof. P. Lenahan of Penn. State
University and Prof. M. Alam of Purdue University -- were invited.
Several domestic students joined one of the forums. The research
fields of the project members have expanded the diversity, i.e.,
mechanical machining, material reliability, medical engineering, fluid
mechanics, electronic devices, and art design. Prof. Tatsumi and
| visited to Penn. State University and Purdue University and have
defined two preliminary collaborative topics for designing future highly
reliable devices. One is a metrology for characterizing atomic-scale
defects (spin-based spectroscopy, Penn. State University and electrical
capacitance method, Kyoto University). The other is to understand
and design the nano-scale heat transfer at the interface particularly
for fluid-solid interface (thermo-reflectance imaging method and
simulation employing the compact model with Purdue University).

Future Prospects

We had a fruitful discussion on the reliability characterization of
advanced devices with the Aerospace Corporation, in addition to Penn.
State University and Purdue University, for the respective purposes.
Our milestones are placed along the international collaborations not
only as publications but also as exchanging the students and staffs.
Now we are seeking for a fund to support our future activity to define
anew concept of multidisciplinary reliability physics.
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Principal Investigator

- ERIGUCHI Koji

- Graduate School of Engineering

- He has been a professor of Kyoto University since 2016, working on
plasma-solid surface interaction, particularly, the degradation of materials
and devices in such harsh environments. Prior to joining Kyoto University in
2005, he had been a senior engineer at Panasonic from 1991.

+ http://www.propulsion.kuaero.kyoto-u.ac.jp/
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NTU-Kyoto University joint research unit for social cognitive
biology on representation of environment
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Keywords

Cognitive neuroscience, Visual
cognition, Self, Social cognition,
International collaboration

Project Gist

Establish an international research
center for social cognitive biology
on environment understanding
between National Taiwan University
and Kyoto University

Background and Purpose

The aim of our project is to understand the mechanisms of our
understanding of the environment, which is composed of the self,
others, and objects, by integrating findings from neurophysiology,
cognitive neuroscience, and cognitive psychology. Researchers
at National Taiwan University (NTU) and Kyoto University (KU)
share these research themes, while they have their own strengths
in different methodologies. For example, NTU is strong in
biological and computational approaches, whereas KU is strong
in functional brain imaging and behavioral experiments. By taking
advantage of this complementary relationship, we formed eight
research projects on the topics of meditation, synesthesia, vision,
visual short-term memory, aging, honesty, statistical learning,
and social biology, and performed joint research by combining
different methodologies.

Project Achievements

To present our research achievements, we held two international
symposia between NTU and KU: July 2016 at KU, and March
2018 at NTU. In addition, we organized symposia at the
International Congress of Psychology (ICP) 2016 in Yokohama,
Japan in July, and at the International Conference on Cognitive
Science (ICCS) 2017 in Taipei, Taiwan in September. During
the program period, members made mutual visits frequently
and discussed our research projects deeply. Based on our
achievements, to continue our collaboration we applied
for the Bilateral Joint Research Project: Open Partnership
Program sponsored by the Japan Society for the Promotion of
Science (JSPS), and our proposal was accepted. With a minor
reorganization, our projects will continue for two more years.

Future Prospects

In the Bilateral Joint Research Project Program, we will continue
our collaborative research and expand our themes from the self,
others, and objects themselves to interactions among these
components. We will facilitate integration and communication
among current research projects by considering the following
two notions as key factors: metacognition and implicit learning.
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Principal Investigator

- SAIKI Jun

- Graduate School of Human and Environmental Studies

- He received his Ph.D (Psychology) from UCLA in 1996. After teaching
at Nagoya University, and the Graduate School of Informatics at Kyoto
University, he moved to his current position. He primarily investigates
visual cognition, search science, and the wisdom of crowds. He is
eager to create cutting-edge psychological experiments.

+ http://www.cv.jinkan.kyoto-u.ac.jp/site/
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Genetic and Epidemiological Study on How Individualization
Affects People’s Mental Stress and Depression in Indonesia
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Conceptual Framework of Project

Keywords

Human ecology, Gene-culture
coevolution hypothesis, Population
genetics, Collective society,
Individualism society

Project Gist

Depression Study as Human Evolution
and Area Study in Indonesia

Background and Purpose

Potential high-risk genotypes for depression have been known
to be more prevalent in collectivism societies of Asia but less
in individualism societies of Europe, but this genotype usually
keep good mental condition as far as a person is in a good
human relationship. This is one of gene-culture coevolution
hypothesis where gene generates form of culture and vice
versa. However, this genotype is now concerned because of
individualization/Europeanization of Asian societies. This study
thus explores effects of genotypes and individualization by
means of genetic epidemiology with taking social and cultural
differences into consideration. For this purpose, it is essential
to accelerate and deepen scientific collaboration between
Indonesia and Japan.

Project Achievements

International research team in which 5 researchers from Faculty
of Medicine of Hasanuddin University, 6 from other faculties/
universities in Indonesia, 4 from Kyoto University, and 2 from
University of Tokyo participated in and collaborated through
international exchange, international workshops, and scientific
training. Joint research proposal has been approved by ethics
committees of Indonesia, Kyoto University, and University of
Tokyo. Principal investigator experienced leading international
research team and is going to apply for other research funds.

Future Prospects

The joint research team is planning to conduct further joint
research of medical science and area studies for exploring
gene-culture coevolution hypothesis of various kinds of
diseases in Indonesia - a country with rich biocultural diversity.
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Core Members in Joint Research Meeting in January 2018
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Methods in Japan

Principal Investigator
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- FURUSAWA Takuro
- Graduate School of Asian and African Area Studies
+ He is studying diversity of diseases, environment, and culture, by

means of series of fieldworks in various Southeast Asian countries such
as Indonesia and Solomon Islands, from viewpoints of human evolution
and adaptation. He has Ph.D. (Health Science) and his research
disciplines include Human Ecology and Southeast Asian Area Studies.

- http://www.asafas.kyoto-u.ac.jp/asia/members/seitai/ &% - $REB /

http://takurof.tumblr.com/
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We are what we eat: Japan-UK research network for dietary
responses governing growth, disease, and homeostasis
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Project Gist Keywords
Deciphering complex interactions Diet, Growth, Disease, Homeostasis,
of diets with animal growth,  Drosophila

disease, and homeostasis by using
a model organism Drosophila
melanogaster

Background and Purpose

Organisms have the potential to accomplish development
in spite of dramatic changes of nutrients, which ensures
their survival and reproductive success. We are interested in
understanding mechanisms at cellular, organ, and systemic
levels, which causally link various nutrient conditions to growth,
diseases or homeostasis (body temperature control). Towards
this goal, members of this SPIRITS project at Kyoto University
and Hiroshima Research Center for Healthy Aging (HiHA) use
a model organism, Drosophila melanogaster (fruit fly), which
has contributed enormously to our understanding of animal
development and life-history traits, and its diet, Saccharomyces
cerevisiae (budding yeast). We aim at establishing close
collaborations with research scientists at MRC LMS (The Medical
Research Council, London Institute of Medical Sciences), who
have closely related scientific interests.

Project Achievements

Thanks to the SPIRITS program, graduate students and faculty
members of Kyoto University, HiIHA, and MRC LMS have been
making intense interactions. Questions we have shared include
how developing animals cope with nutritional changes and
grow mature, how digestive/absorptive cells in the gut detect
nutrients and what is the molecular identity of the nutrient-
sensing mechanism, how commensal bacteria contribute
to energy metabolism and thermoregulatory behavior, and
how diet-mediated obesity and insulin resistance lead to
striking enhancement of tumor overgrowth, secondary tumor
formation, and tissue waste. We have been discussing ongoing
work and future collaborations. Hopefully, we will be able to
explore whether or not our findings in D. melanogaster are
evolutionally conserved in mammals in future.

Future Prospects

Our new aim is to understand how “the nutrition history” in
juvenile stages impacts later life events at molecular, cellular
and systemic levels, and is also to ameliorate the eventual
deterioration of organismal functions later in life or even in
the next generation. To attain our goal, we are expanding our
international network further.
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Principal Investigator

- UEMURA Tadashi

+ Graduate School of Biostudies

- Tadashi Uemura received a doctorate degree from Kyoto
University and completed postdoctoral training at UCSF. He
is now a professor in the Graduate School of Biostudies at
Kyoto University. He has been investigating neuronal dendrite
morphogenesis, planar cell polarity and currently how nutritional
environments affect animal development and life-history traits.

- http://www.cellpattern.lif. kyoto-u.ac.jp/
http://www.miguelaliagalab.com/news/
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Challenges of Phenology-based Global Land Cover Classification -
Research collaboration between Kyoto University and University of

Leicester -
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Project Gist Keywords
Land surface phenology classification ~ Phenology, Land cover, Remote
mapping sensing

Background and Purpose

Land surface phenology, spatio-temporal characteristics of
the vegetated land surface monitored by satellite sensors,
is often considered as a proxy of ground-based phenology.
The land surface phenology which interacts with climate
factors geographically is considered as an indicator of
climate changes. However, there has been few studies
of understandings of the global pattern of land surface
phenology. The objective of this project is therefore to
produce global phenological classification map for describing
geographic and environmental characteristics.

Project Achievements

We made annual phenological classification maps at a global
scale during the period from 2002 to 2016 for the first time.
Through this project, 4 research meetings, 2 workshops, and
1 conferences have been held. These expanded research
networks successfully. One of outstanding achievement was
to hold the international session “Mapping phenology with
remote sensing” in JpGU (Japan Geoscience Union) annual
meeting in 2017 organized by this project members.

Future Prospects

A future challenge is to identify interactions amongst
phenological changes, climate changes, and anthropogenic
impacts on the earth. We also would like to develop local-scale
researches in which global-scale studies suggest outstanding
local behaviors.
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Principal Investigator

- TSUTSUMIDA Narumasa

- Graduate School of Global Environmental Studies

- He awarded Doctor degree of Global Environmental Studies in
2014. His research theme is land cover monitoring for regional
planning by GlScience approach. He has conducted urban
expansion monitoring, global land cover change, phenology
dynamics, and accuracy assessment of spatial data.

- http://www2.ges.kyoto-u.ac.jp/members/tsutsumida-narumasa/
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(SDMNet)

Networking of Reservoir Sediment Management Groups for
Sustainable Water Resources Management (SDMNet)
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techniques at various river basins and *
interactive module of Kurobe River

Keywords

Interactive database, Dam impacts,
Reservoir sedimentation, Sediment
management techniques, River
basin management

Project Gist

Towards establishing international interactive
database and interdisciplinary research
network for Sediment and Dam Management
(SDMNet) in the river basin scale.

Background and Purpose

Sediment and Dam Management Network (SDMNet) is an international database
and interdisciplinary research network aimed at promoting sustainable water
resources management and healthy aquatic ecosystems in river basins. SDMNet
database is important as still today most dams are designed and implemented
without consideration for sediment management techniques from the early stages;
only very few dams are performing integrated sediment management techniques.
Based on GIS-technology and fitted with analysis tools such as interactive maps, this
tool aims to help future design as well as retrofitting and operation management
of existing dams, by providing examples of both successful and unsuccessful
sediment management at the basin scale. The database will help in the complex
decision-making processes in the integrated management of river basins, in local
communities as well as Transboundary Rivers. Moreover, modelers are in need for a
detailed database at the basin scale for upgrading their models and achieve more
detailed simulations for future sediment management techniques. Finally, various
case studies are presented as a first contribution to the newly developed database.

Project Achievements

In collaborative effort between researchers at Kyoto University and ETH Zurich,
the databases and other kind of initiatives related with dams, sedimentation
and sediment management were reviewed and compared. We conducted field
measurements in the Vietnamese Mekong Delta (VMD) and collected historical
data of flow and sediment along the Mekong River Basin. The impacts of upstream
dams on sediment budget and salinity in VMD were clarified. We developed an
interactive database containing information about reservoir sediment-management
at the river basin scale worldwide (www.SDMNet.DPRI.Kyoto-u.ac.jp). The website
provides details about the project, data availability, developed modules, and
interactive analysis tools. SDMNet database architecture was constructed, which
is composed of four major building blocks including geographical location,
hydrological, sediment management techniques and data series entities. Finally, a
case study was investigated to both review the developed database structure and
provide a first content in the form of a river basin with complete information.

Future Prospects

Our short-term goal is to strengthen the developed network, enhance the
developed interactive database and organize symposia related to sustainable
sediment management. We will also establish a Center of Excellence in Kyoto
University for sediment and dam management networking. The new center would
have a mandate to develop innovative management techniques in reservoirs
and effective design manual, that consider dam and sediment management. This
center is to lead the academic research through solving the Eco-Socio problems
related to dam impacts and help young researchers to work in such new
emerging fields to sustain both functionality and safety of aging dams.
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Principal Investigator

- KANTOUSH Sameh

- Water Resources Research Center/ Disaster Prevention Research Institute

- Dr. KANTOUSH is an Associate Professor at DPRI, Kyoto University. He
received his Master’s and Doctorate degrees in civil and environmental
engineering from Saga University in Japan and the Swiss Federal
Institute of Technology Lausanne (EPFL) in Switzerland, respectively. His
research interests span the fundamentals of shallow flow and sediment
transport, dam impacts and sediment management techniques to
achieve sustainability in reservoirs, and Transboundary Rivers.

+ http://www.dpri.kyoto-u.ac.jp/member_en/4173/
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Fundamental Study for Radiation Mapping Technology Development

in ultra-high dose environments
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Keywords

Fukushima Daiichi Nuclear Power
Plant, Sellafield, Decommissioning,
High dose rate, Diamond detector

Project Gist
Expansion of fundamental research

towards decommissioning by
Japan-UK joint research

Background and Purpose

Measurements of radiation dose rates in highly active
environments, such as Fukushima Daiichi Nuclear Power Plant
or Sellafield, is challenging due to the extreme environments
encountered and restricted access. Therefore, novel radiation
detector technology is required to address these challenges.
One such example of a radiation detection material is
diamond, as it is able to withstand and measure high radiation
intensities, is chemically inert and formable into extremely
small, sensitive detectors. These detectors generate small
currents when exposed to radiation, and if the radiation
levels are high enough this can be measured. Through a new
collaboration of the University of Bristol- Kyoto University, the
fundamental results of this newly detector system was obtained
from radiation testing of diamond detectors at Institute for
Integrated Radiation and Nuclear Science (formerly Kyoto
University Research Reactor Institute) .

Project Achievements

New research subjects such as diamond neutron detector
system and nuclear battery, were created from the achievements
of this project. A more advanced collaboration research
relations between the University of Bristol and Kyoto University
was formed for not only the researchers including young
researchers but also the institutes and the universities. In near
future, we will apply for competitive external funds for each
new research subject based on the results of this project and
promote further research development.

Future Prospects

We plan to conduct fundamental experiments of newly
developed research subjects using Kyoto University Research
Reactor or Kyoto University Research Reactor Institute electron
linac in FY2018. In the future, we strength the joint research
relation between the University of Bristol and Kyoto University,
and lead to mutual development for the institutes.
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Principal Investigator

- UNESAKI Hironobu

- Institute for Integrated Radiation and Nuclear Science (formerly
Kyoto University Research Reactor Institute)

+ His majors are nuclear reactor physics through experimental and
numerical approach, and he is also charge in research and lecture
on energy policy at Graduate School of Energy Science, Kyoto
University. He is engaged in international activities such as IAEA
correspondence through management of nuclear fuel at the institute.
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International collaboration on novel post-genomic approaches to

endangered animal conservation
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At the observation site of the
golden eagle in the Scottish
Highlands. Murayama,
Sato, Ishiniwa and others,
guided by Ogden et al,
were deeply impressed by
finally observing an eagle in
flight after walking through
wetlands for a long time.
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Project Gist

International collaboration on
novel post-genomic approaches to
endangered animal conservation

Background and Purpose

In order to conserve endangered animals based on the regional
characteristics of genetic resources, we conduct international
collaborative research utilizing novel post-genome methods
(genomics and cell analysis). We aim to enrich the database
of endangered animal DNA and cells, to clarify the regional
characteristics in Japan by comparing genomic sequences with
subspecies abroad, and to provide guidelines for conservation
activities in field and captive management stakeholders.

Project Achievements

We mutually visited and invited researchers from institutes in the
United States and the UK, in which in situ and ex situ conservation
of wildlife are studied, and we held seminars, and exchanged
information by visiting field sites in each other. Collaborative research
with the University of Ghana triggered the signing of an MOU
between the University of Ghana and Kyoto University. Furthermore,
we are in the process of concluding MOU of collaboration with
San Diego Zoo. Many young researchers developed project
management and research leadership experience, acquired new
external funds and organized symposia.

Future Prospects

By strengthening cooperation with overseas research facilities,
we will establish appropriate measures for conservation and
reintroduction of Japanese golden eagles based on the
prediction of population change. Also, we will progress a new
study for age estimation by DNA methylation analysis. We
will promote cell culture and iPS cell production to elucidate
biological functions of wild animals by using cultivated cells.
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The Scottish beavers went
extinct due to overhunting
but reintroduced in 2009:
Beaver dams cause flooding
® that damages local habitat
restoring historic ecosystem
and the forest. Now trying to
coexist by devising installations
to release water moderately.
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-B@E URL  http://miho-murayama.sakura.ne.jp/

Principal Investigator

+ MURAYAMA Miho

- Wildlife Research Center

- The Wildlife Research Center of Kyoto University has launched
in 2008. The "Conservation laboratory" of the Center develops
genome and cell analysis techniques and collaborate with domestic
and overseas research institutions to progress conservation
research from a new perspective.

+ http://miho-murayama.sakura.ne.jp/
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