Institute of Global Innovation Research

Challenge to the global Problems of “food” and “Energy”
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Tokyo University of Agriculture and Technology is a university
specialized in science and technology conducting creative and
free thought based academic research in agriculture,
engineering and integrated fields that support the fundamentals
of human society: agriculture and industry.

Under our third mid-term objectives/plan, “to be a world
recognized research university” as our vision statement, we are
actively engaged in “enhancing and strengthening advanced
research competence capable of global competition, as a
university that leads Japan to the world. We believe our
distinctive strengths will enable us to create unique and new
forms of knowledge. We are constantly striving to deepen the
relationship and networks between international research
institutions and TUAT, as well as driving globalization of our
cutting-edge research in the both fields of agriculture and
technology.

TUAT is promoting the globalization of our educational research
in the advanced fields of Agriculture and Engineering. In 2016,
to strengthen our role to “achieve competitive research
capabilities on a global level” , TUAT established the Institute
of Global Innovation Research (GIR) as a special research
institution.

At GIR, we facilitate international collaborative research in the
three priority areas of “Food” , “Energy” and “Life Science” and
endeavor to train talented younger researchers who will play an
important role on a global scale. We invite world's leading
researchers from abroad to GIR, and at the same time, we
dispatch TUAT researchers and graduate students abroad. By
doing so, we provide them the opportunities to conduct
collaborative research. Through promoting international
collaborative research, we aim to boost the number of
internationally co-authored publications and foster global
human resources in the field of natural science.

This year as well, we will search for further ways to utilize GIR,
as the home of the University's special research institutions and
univerity reform, to contribute to the realization of the
University's potential.



Approaches

Tokyo University of Agriculture and Technology (TUAT) was selected by the Japanese
government as one of the 12 national universities rapidly promoting global research in 2014. In
exploiting our advantages in the agriculture and engineering fields, and as an initiative to
enhance our research capabilities, we established the Global Innovation Research Organization
in June 2014 to further our goals as a research university. In 2016, it was reorganized as the
Institute of Global Innovation Research (GIR), a new research institution at the graduate school.
In 2018, for further enhancement, the GIR has formed a research group in each three key areas
and Strategic Research Initiative for Interdisciplinary Fields consisting of researchers who has
3-year experience in strategic research teams.

At the GIR, we prioritize research in three key areas: "food," "energy," and "life science" which
constitute an interdisciplinary area between agriculture and engineering fields. We aim to boost
the number of international joint research efforts and internationally co-authored papers,
creating advanced innovative results for themes with a high social demand in the key areas.
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Ohtsu Team

Research of cultivation techniques using biological
interaction to ensure maximum yield under nutrient
deficiency and environmental stress caused by global change

Dr. Naoko Ohtsu
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Toyoda Team

Development of soil evaluation systems for
environmentally friendly sustainable crop production

Dr. Koki Toyoda
Institute of Agriculture
Division of Sciences for Biological System
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Food is one of the critical Fukuhara Team

challenges that the international , , . .
o - B ne | Study on mechanisms against abiotic and biotic stress
community is currently facing. I/ responses in plants and its application

Particularly, food shortages afflict
many people living mainly in the
Asia-Pacific region. Because these

Dr. Toshiyuki Fukuhara
Institute of Agriculture
Division of Bioregulation and Biointeraction

Dr. Antonio Di Pietro _&

University of Cordoba (Spain)

priority theme encompasses both |
food production and environmental |
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. Development of reliable and secure information and
|~ communications infrastructure for Network Robot

I Dr. Kenta Umebayashi
£ L Institute of Engineering
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Genome based analysis of the metabolism, B B or. Chris Bowler

ecology, and evolution of oil-producing | .tut de Biologie de I Ecole

microalgae. Normale Supérieure(IBENS)
(France)

Dr. James Grant Burgess ==
Newcastle University

. (UK

Growth of wide-bandgap semiconductor

Dr. Chiara Zurzolo || |}

Pasteur Institute
(France)

Elucidating the human motion

crystals for realization of high-efficiency control
power devices
-~
Dr. Michat Bockowski mmm ;I Dr. Dana Kulic
Polish Academy of Sciences (PAS) } Monash University
(Poland) (Australia)

B Ogasawara Team Nz Development of next generation ultra-light mobility
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Pohang University of Science and
Technology
(Korea)
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Dr.Toshio Ogasawara
Advanced Mechanical Systems Engineering
Institute of Engineering
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The Ohio State Univeristy KU Leuven The University of Akron Curtin Univeristy

(U.S.A) (Belgium) (U.S.A) (Australia)
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National Physical Laboratory Universitiof Tun Hussein Onn Malaysia Univeristy of Bremen
(India) (Malaysia) (Germany)
== Dr. Mathias Lidberg ! Dr. Roman Henze
Chalmers Univeristy of Technology Technical University of Braunschweig
(Sweden) (Germany)

INTERDISCIPLINARY FIELDS

B Akisawa Team ¢ o Harmony between environment and energy: Energy facilitator leading to the f

. Dr. Atsushi Akisawa

Division of Advanced
Mechanical Systems Engineering
Institute of Engineering

Dr. Patrice Simon
Paul Sabatier University

.- (France) “




The rising energy consumption obal s §|e in rz cent years is expected to continue, and energy issues
should therefore be considered to be a g[eaplchallenge facing humanity. "Energy" as a priority theme addresses

energy problems according to the application of capacitors, LED, and ionic liquids, while adding a new dimension
tothese rese_a_rch areas. i} | _ i

~ Dr. Yoichi Tominaga
Division of Applied Chemistry
| Institute of Engineering

Dr. Jusef Hassoun ] |
University of Ferrara

(Italy)
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SIE Dr. Xiangbing Zeng === Dr. Suwabun Chirachanchai #__ Dr. Michel Armand Dr. Sandra E. Kentish
The Univeristy of Sheffield Churalongkorn University CIC energigune The University of Melborne

(U.K.) (Thailand) (Spain) (Australia)

Dr. Colin A. Scholes == Daniel Brandell ! Dr. Mathias Ulbricht Dr. Dan Li

The Univeristy of Melbourne Uppsala University University of Duisburg-Essen The University of Melbourne

(Australia) (Sweden) (Germany) (Australia)

B Terada Team VA new nitrogen management system in water/wastewater treatment

Dr. Akihiko Terada .
(Head) Dr. Ba_rth = §met§ 1T
Division of Applied Chemistry Technical University of Denmark

Institute of Engineering (Denmark)

== Dr. Susanne Lackner <®; Dr. Sukhwan Yoon ®= Kartik Chandran Dr.Shan-Li Wang
== s Lack
Technical University Darmstadt ~ Korea Advanced Institute of Columbia University National Taiwan University
(Germany) Science and Technology (KAIST) (U.S.A) (Taiwan)
(Korea)
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- \/ Understanding and application of regulation mechanisms of
W Arakaki Team hardness and toughness of biological hard materials

Dr. David Kisailus E=

University of California, Irvine
(U.S.A)

Dr. Atsushi Arakaki
Division of Biotechnology and Life Science
Institute of Engineering

E Dr. Yasuo Yoshikuni

Lawrence Berkeley National Laboratory
g (U.SA))

Without being confined to a single field, TUAT" s excellent researchers from different fields of research are

gathered here to propose and to promote new and innovative research with unprecedented ideas by fusing areas
of expertise that go beyond academic majors.

Dr. Patrick Rozier Dr. Bruce Dunn Dr. Yury Gogotsi

Paul Sabatier University University of California, Los Angeles Drexel University
(France) “ (U.S.A) = (U.S.A)
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1/ Development of functional nano-capsules and materials

Dr.G hui M
for drug delivery systems and other applications N A

. : Chinese Academy of
Dr. Kenji Ogino e Sciences (China) “
‘ Institute of Engineering Division of Applied Chemistry . .

Dr. Aibing Yu Dr. Sanjay Mathur '
Monash University (Australia) ﬂ University of Cologne (Germany)-

Dr. Wolfgang Peukert Dr. Naoko Ellis g ;
Friedrich Alexander University (Germany) - The University of British Columbia (Canada) I I

Tanaka Team

' Development of AI Technologies for i Dr. Andrzej Cichocki

Biomedical Informatics and Its Applications "SR <\ oo Institute of

Dr. Toshihisa Tanaka _ Scienge and Technology
Institute of Global Innovation Research - (Russia) |

Dr. Antonio Ortega = Dr. Anh-Huy Phan : EN

Universibyof SoutherT Californi (S ) === Skolkovo Institute of Science and Technology (Russia) [ ]

Dr. Fabien Lotte
Institut National de Recherche en Informatique I I
et en Automatique (France)

Ikebukuro Team

Development of analytical method for CpG methylation

3 5 Dr. Richard J. Si
of genomic DNA based on its structural change SR

i La Trobe Universit
Dr. Kazunori Ikebukuro . (Australia) Sk

Institute of Engineering Division of Biotechnology and Life Science

Dr. Koji Sode [ Dr. Man Bock Gu
University of North Carolina at Chapel Hill (US.A) —= Korea University (Korea)




Life science has a significant impact on our health and well-being and is an important
science area that directs us to find a solution for food and energy issues as a fundamental
technology. "Life Science" as a priority theme pushes and precedes the edge of technical
possibility, mainly in protein synthesis and life science itself.

®A ) Effects of natural compounds on osteoclastY) €@A ) Development of new antibiotics, antibacterial agents,
_ differentiation and bone resorption and target-selective cancer therapeutics

Dr. Florian Grundler Dr. Tsung-Shing Andrew Wang
University of Bonn (Germany) A National Taiwan University (Taiwan)

Tagawa Team

" International Research Center for Dynamic Interfacial Mechanics Dr. John W.M. Bush
-development of the biomaterial 3D printing technology- Massachusetts Institute
- of Technology
(U.S.A.(); =

Dr. Yoshiyuki Tagawa

Institute of Engineering
Division of Advanced Mechanical Systems Engineering

Dr. Anne De Wit Dr. Claus-Dieter Ohl
Universite Libre de Bruxelles (Be|g|um)l I Otto-von-Guericke University (Germany) -

Dr. Jose M. Gordillo ——| Dr. Xuehua Zhang & Dr. Manoranjan Mishra
University of Seville (Spain) s University of Alberta (Canada) Indian Institute of Technology Ropar (India) s

Nagaoka Team

() Implication of breast milk and gut microbiota on
maternal-infant communication for growing up healthy Dr. Leif Andersson

Dr. Kentaro Nagaoka _ Uppsala University
4 (Sweden) m

Institute of Global Innovation Research =

Dr. Hirohito Yamaguchi ; Dr. Akira Yoshimura

Hamad Bin Khalifa University (Qatar) Tomsk Polytechnic University (Russia) -

Dr. Wanzhu Jin
Chinese Academy of Sciences (China)“

Shinohara Team

() Development of organelle targeting system for solving biomedical

issues: From phase separated proteins to small chemical compounds Dr. Takanari Inoue

Johns Hopkins University
Dr. Kyosuke Shinohara (USA) ge=
Institute of Global Innovation Research —_—

dares

Dr. Micha Fridman Dr. Naoki Yamanaka
Tel Aviv University (Israel) "~ ¢x University of California, Riverside (US.A) —=s

Dr. Ryan J. White
University of Cincinnati (U.S.A.) =

Sasaki Team

g? Research on molecular mechanisms of ! ,
. o ang . ‘ Dr. Richard S. Nelson
host manipulation by parasitic microbes ;
S e Oklahoma State
} Universit
e (U.S.A.{ e

Dr. Nobumitsu Sasaki
Research Center for Science and Technology

Dr. Seth Barribeau S LA
University of Liverpool (UK.) =




International Collaborative Research

[International Collaboration]
35 Countries, 140 Universities / Institutes (2014.08~2020.03)

| TUAT
Institute of Global
Innovation Research

[Foreign Researchers Vising TUAT]

Middle East
- — 2% Asia
e Europe
2014 2019 Seon 21%
Asia 3 17
Oceania 1 9 Asi o .
North America 3 24 Toon T
Latin America 0 0 R
Oceania
EUI'O{JE 9 29 6%
el S 0 2 North America
: 30%
North America
19%
[WoS International Co-authored Papers]
2015 2016 2017 2018 2019

Number of Researchers 400 409 406 399 388

Number of Researchers (GER) 52 61 70 =11 100

T Mumber of Co-authored Papers 197 208 250 283 304

@ Number of Co-authored Papers (GIR) 42 | 74 | g2 125 133

Growth Rate - 176.1% | 219.0% | 297.6% | 32B.5%

@ to @ ratio 213% | 355% @ 368% @ 441% = 453%

Number of WoS International Co-Authored Papers
(GIR vs Non-GIR)
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Research Schematic Drawings
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@\r- Institute of Global Innovation Research

https://en.tuat-global jp/
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