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Welcome

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

The key characteristics of research at Kyoto University can be summed up as follows:
1) The university has a long tradition of research that pioneers new academic fields.
2) The university’s research is based on a philosophy of academic freedom and
independence, and on the maintenance of high ethical standards.
3) The university promotes creative and innovative research that aims to generate
knowledge to guide and support future generations.
4) As a truly comprehensive institution, Kyoto University values research diversity and

encourages integration.

Kyoto University’s involvement in the Supporting Program for InteRaction-based
Initiative Team Studies (the SPIRITS Program) is well aligned with the above-mentioned
qualities. SPIRITS is a trans-border program that aims to promote international
collaborative research. It 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.

This report presents the outcomes of eighteen research projects that ended in March
2017, and it demonstrates the value of international collaboration on 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 researchers 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: Two Categories of Support
SPIRITS comprises two distinct categories of support: International and Interdisciplinary.

1) SPIRITS-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) SPIRITS-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.

[ ) [ ]
T URA T UrRA b URA
Planning Support Team formation w
support Application Large-scale joint
® Holding research conferences, Support research
Plan Plan workshops and symposiums (] °
submitted reviewed e Preliminary surveys and Anolication for /7 a-. a
Sciences ~ Foreign Humanities meetings held overseas pplicatior |
researcher researcher researcher _> _> @ Collecting data, disseminating competltlve —> °
research information funding, etc. of =
e Cooperation with society, _> N | e
Select about betweenindustry and academia, A o
International ~ Graduate 20 projects annually etc. ° Industry-academia
student student from interdisciplinary w URA collaborative projects
and international X )
types combined 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

[Interdisciplinary type] Interdisciplinary initiatives and projects that seek to venture into frontier research or protoscience
[International type] Initiatives and projects that promote joint research with research institutes and researchers abroad
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FY2015 SPIRITS Program

Achievement Summa ry (Program period: FY 2015 - FY 2016)

1. Overview of Accomplishments

In total, eighteen projects (fourteen international research teams and four interdisciplinary research teams) were selected
for the FY2015 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 2017. In total, 342 Kyoto University researchers, including 128 international researchers from thirty-one
different countries took part in the projects.

The program’s tangible outcomes for the two-year period are as follows. First, over thirty 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, fourteen new international and interdisciplinary collaborative
research projects and three industry-academia collaborative research projects were initiated, two scientific research
exchange agreements (MOUs, etc.) were reached. In addition, the research contributed to numerous papers, books,
and presentations at academic conferences, and two patent applications were also submitted.

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, fourty-five 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 FY2015 SPIRITS Program

Symposia, workshops, research conferences: 28 international, 9 domestic

Formation/expansion of international or interdisciplinary networks:
33 cases

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

. Establishment of industry-academia collaboration: 3 projects (scientific
creative research

research exchange agreements concluded: 2)
Patent applications: 2 (7 awarded)
Papers, books, conference presentations: Numerous

Competitive external funding applications filed and awarded:
45 filed, 35 awarded

Number of research representatives with competitive external funding of
10 million yen or more: 8 (12 projects)

Cultivation of project manager-type

Young project participants who benefited from the program: 30
research leaders

researchers (assistant professors, postdoctoral students, etc.) and
45 students (graduate students, etc.) since the launch of the SPIRITS
Program

Number of projects implemented with ancillary URA support: 8
Cultivation of URA specialist skills  \ympber of URAs who provided ancillary support: 9 (10 in total since the
launch of the SPIRITS Program)



10 | %FEHEE / Intro Feature

'Eﬁ%ﬁ!‘:ﬁ{mﬁk‘a‘t (3

RRRZTREIFR BECEL 7« X HEZMBRARE V=7 - V¥ —F - vx T v —

RIVAFEHEAFERFELSE TS A29H. FH 27 F
EHR7OY 2 7 b0 SPIRITS AR#FES & RHAFSE
MZEZEE (KURA) EED [REAZF URA BRA
MY >RY T L2017 RRX~ARDBIEOEFE] &
FIFICRELE Lk, Do RV ILTR . 2BL» 5K %5
RFEFRENR2LERL S [MRAOAKE] (CDWV
T L i3 p. KRXFRERE S 7 « X URA #5FT
DMABRSZT - VY —F - xx T v =0 [HRHE
fEDAE I ?] CELUBE, HERICL2HERETD
—HbE. FFRIE R THAICIEBHE L £ 7,

— REFICF - TELBEH

SHPETIARIE. REEDONY 7T T RPRELE
BLTWETOT., TRALOBELS>, HEFBRIERR
DERFEIET. v VT7ORMEIIATLIZFREVIES
REEBRPF—MEICE o ERT LA BOFMEHIEIZE
T, ZOBBICHEROEEL S [ESREENVWEES
WTE3, BATHEERYICEDZEBR-TWE, KFEDE
BIZLTHIEEDNE Lz £S5V EKRDY, FADERTIL.
BREVODBEERYICY AT LDIEN S, #IHIE. Z5
WD EVWERBHZL, EVWIZEESEDTIREVWDER
WET, 20 [BRROEAF] L MBEOEZFLEICE

[FREFBIEDARE] L:TJL\’(%%}EET67(5&7(“?’@5&535&%“/:7- VH—F - 32T+ —

HDOVWTWBE, EbhE L7

2010 Ep S5 H—F-FRIZZ ML —4%— (URA) IZH V),
ITZOMRELITTREL, XRPEREROMEE L A
bRDE L, MAXEDOHEREET 5 & ROM
REDPS [ThIIEROEZAAT. XRTIBBALTEA]
EEbhELE, ChIIFHROBEARNZ >ZDOTETH, RIC
EZROEEDLS [ThIIBIROEZATTR] EEbN
TLEWE L,

ZZANEHEVEIDETT, bl LI B> EIFEOMEE
3. BE—ANCBEEN — AN, ZZICELESBIFZADPVWT,
ZUTKREREPEETZEVNOIET Iy KRBT, H3EMHK
TEH T, RIS/ ME. BEEI/MER T, BIFPRER
ETHBIRBEFIPNT, FILLWEFEVWADIREBEHIHAEE
WCA27%L, RESVRBEBRFOEBEZITBZEVIERT
BoT&EE LA 2OV EEEBIEICODVWTWVWE D, 4l
ZEHEERPKEREEBT CHEVIDIE, HEEHF P21
BREEATLED, IRENEBEAELTVNIEFERE
BT . EEOTLED. 2T B EXNFEHDOEEDSIE[X
FEHICEEIWEHZID, 25V EBHROMBEE G AWV &
EHhhET, £/, EXEREMAREDHREIKXEZGES DT,
ITHEEE—MEICETELE L, AADEEIR. BPORRICE
DWEHDT, ECETLEMNHIPERP)FEEA &
BEICIER P HBEND I EERZBICEVNTL S,



ATEYEE / Intro Feature | 11

— AFS X2 TE [FFEH]

REODKZDELP M TVBRRE LT HFICHREKRZIC DOV
T, HRAKZZFLFITHFTHF>TOBIANERHI A TL
¥, HOPICEHKAL [REFF2T] FH)ETH
TR ZhDOMRIGEVWE T, #BIRY [MR] 2003005,
[#E] » [EEE] 2807030, EfErans >
FLITDE ZITHEVDD, E5IC, FHARENEICL -
TEDLZBERIBNDETT, B TH o7 EP o7
EVSTH, ThRERKRZEZDSDLY  FHEAEIVED -
A H Db TT, HlAIE. Times Higher Education
(THE) 2T bLV-O4 Z2—DTF =R &{FE> TV,
2005 FALTIFEETICED oo ER D E. HIF L
BTEEEA,

KEOMEHEWBATLE D ?MEDH 2B ETHR
EBCHY. MRATT. REEHRE THROOEKRIED
LE->TWT, XKZEOHMBEHIZ [BEH] TF. ERICHE
THADRBKETHELS THEETT » 5, £, [flifE] &
WIDRBBIZESEVWERLSEL, /—NILEREOWSR
ICE SRS, BEDBHDHZV, ZOMREKRFISHTTS
ISt EEPHZrEIDERPEEDL 5T BICHE > T
ENrHdEDNY, BEICBN 5-HDFZVDTT,

BHEIICEZIL, KZEOMEHEVWSIDIE, MREADH HHE
EXMEIIN—T45BLHMABZETT, YEYFIDETT
P REAEBETSICE. ZADPSHRNDHIHREE X
MRITN—T2BETZIDOH,. dLEZRDOMRE TR
TIW—=TDLNLT y TEEDIZDP, EE6HLTT, VTR
ICLTH, BIETREDFORIR®, HEECHEI V-7
DFRY, BEHW TS,

— KRR

AEREEVODIR, BBXHSERESALZAZDH BN
EREBE. PITHMIREIETT, BEHMEVWOIDIZE
B, DENVARE/. £DFEVADEETT, Zhdr ¥
INCESI B EVD DIE, TR £ T, BITEDIALS
Tk, BIREEF] ECEDNET, BARICIE, [EIR
CER|FBEICPIRNEITRAEVEELITVWET, FlziL.
Baht®¥ET IEBREEF] 2BFTVELEY, ERLE
WRFIFER B - 20D, ZORBRODMAFOREEICLY
HEMREICEMMEL. DBZOHDONE XY, #ERIEZO
ABNDERHIEE-TWVWEZEDELCSABHNES, [E
REER B RZILRANTVEVWERSTVET, Zhid,
FED=—ZE—ADFRUFBRHTHRVEH, Z L THER
MEPR+RELSTT,

SPIRITS ¥k 27 FEFIRTOY = 7 FRRBEROBTF

REHEOOEA E LT, KDY [BIREEH] ITHEAN
B35, NAVIXIVTH3EDEHBPVETT, £/, KF
EZDOEFEEEZFEELT. ELVHRENGEARP K £ &
BuwEd, ERMEDCMEN,r 2H» D TI10FEH 5 20 F,
0FEELPBIDITETLE, BREER] BARZICEH E
DR EWEBWET,

BREHMRIRFIEICE-TEET, UBTPEEEBLED
REEBIBOLEZAE, ThOERILTIVENHDK
FETR, P ELNET, REIAZ ER, BECHNT
ifEEESEAZ L EVND I ETTY, MELTICMIED 5
PhIITREL, HBELHNEIAMER. HREROH Y X
To [RFEDOME] &R BERIC. RXE WAL EFE
BEhETH WRAILHRICERT 2D EVIBRRIKREL
ERVWET L, ZORRRBAFICL->THEIDIITY,

— BWIEAEE - T — T DFEME

KENPFREDSHZTIV—T 2B TCHEIThIEV TRV, B
BUhiEhshbwnwehdeE, Thos2RRETIVENHV %
To ZTORMEIEL LT, WXECHS BB THREDES
ThkEzEZ2ZZEPHNET, T—RICETL»SEERHM
FELCEDLRETH., ZOTFT—2PHFEIAYICHEER
LTWwWadrESHh, ZZHRThIEWITE B A, RXECHESI]
BEEVLEDBDIE, BEDT —EX—-XIIPEIL TV
FAMICDOWTDATH - T WHEEINTVEWVERIICDOWT
EIRBEIATVWELA, T4, BEIRABEEEEXIBEE.
RLETH. HEDEELTLHRILEL, RLTWBEA
LHYETH, T—RIIEREEFRES>HWV, o5, [ITE
FUAN=Z] EEDNTH, ZOEBHEICDOVWTIREEY
PETY, 50, REXFHKEZ., [BEDOT—2 T fHk
LESELTWVWREWVWDERBEPDETT,



12 | %5EHE / Intro Feature

BEz0EO267—42&0b. ZOLHETEHREIATWE Y
ZTOMREORER. D% [BFZ] OAVHRAERERTIL—
TOEOFHER IR EFRDOEEEIREICEVER - TW
9, AR EVWD DR VWHIZELSERDREL H -
e EVIRBFHMEMNRICED ERVET,

— RBEBASIEDEENME

RKEOHREABIEEVNI DI, MEHDH BMRECHE S
W—TEEPTIETTN. ThEUTREL KEYEDIE
(15 DMREADP+DICHKETCZIREEELAS] 2&T
To ThH, REPPBEIREZETLE D,

KEDP, [COMREEFATIDRFEBOELD] £V D
EUTREEL SVAMREFLHAICHIANDBED T, B

PRIETZIREBELEEZS, REBEICIE [E/] & [ak]

HET, B/ I3, HRBXHMB. K5V TEN
3HbMD, ZNIZMAT, BE£TRENWEW O] DS B,
—EA LD BBl TLE S, Z LT [FHRTE348EF]
TTo RRAZTEFHAREEBCRICEEIThiIEL VD
REFTLZZRRIC, WK DD DKRFEEFHBL TEWTAHE L 7=
FOFEICIE. T [E/] PHEbFTTHF. 714270
KDALY XTIRAE A7 -V bKE) TBREIT &3
MCEIMFELF—FBRYE] EEbh. MELELE,

HEABIEREVNZIE, BEDOZEELPWEDR DI DT
T, 123E. $EPELLTHTEBZ 2L HH D, MREL
WODER- N FEF S BB LVWDEITT LS, %2
CHEZTHLLEL,

T, EOBEBIETEHICOVWTHE., RRTTN by T
=TI ERES, PEHICBVWTIR2EFERIZFOITIL—
TIZHFENTRIEVNICEPRELERBVET, BRDODKFE
Ry TITN=THFNEVWDEEVNST My TTI—-T &

SPIRITS HBMERTLHT 8 RHFORRE .5

VEEBZDTREL, 2B FOITINV—THP VBV EVHLE
BT, WELBZZEETS. EVWHZETT,

ZDEH, BEFRETREFMVEVIARE2HET 2, Ch
. BRANIRTRENIE, ETHRIHDITLL I, BIE
DHFIZIELNTITHERL WD, TTICEBLNEZAEDH &
BIELELD EB o6, EATHELSBEIEHPIDITT,
ZoTRL, Bo¢bﬁéﬁ hIFKZGERRERI»H SR
EXETE. EVWOIDHB—DODEZAHLERBVET,

BHAERICEVWAZOEE [MdEnd el Ehrve
WHIZEELT, IHTHZEWVWAB] E. BHREENXD/N
FHIEEWE 3,2 (b)) (FEIXE2007) »55/HLAES
DTT, HEWMTFEEE L TOMEEDFERIE. HEE [£5
BHTHL] EEZBIETLE D, HBAaLBEPLADH.
BHERAZOEEYXRES. #HE0RE. TDEWV-SEDHOD
D, MEXEMORBEEBELSPICTEZED, AEEED
TZETT, [P LAl 2BICEAGHOMBRTDI LD
PBETE, MEMSELPESNELP LS. ZTORER [MEH
T EEHE2EBEV, £S5 Z [ES5FIPTH] %
EBABWEWTEW, 2720, ErINZHLEI L, TLE
DENELPEILPEVDIDIE, PEVRIZESEVWESDD
BWHAHLNERA, ZIHERICHLWVWEZATT,

— RZDHIZE LK

KEOMEARG. 1. BhEHARE (S 25 65HR%E) %
faz. 2. R LR TVWIRE, FICHEEZRE L. 3. HRER
THEMDRIPEFTNDLOLREEEAS & THkdh
T MRDEBECIE I HPECEDRETH., KEREEWVWD
BETEANE. 283 TELELTEDZZEPHDDTI
BOWTLLID, ARLPTL. MEEFTHEDRI £ X
h3EOIGRIBEEA D, KELEBEPELTHIRTHIE
TE3ZEHZVWTT L. IRTEIEOREFSERENZ & FA
BECTVWE T,

— EHERTES

PIPMREICH L TR, HLAEEHRICESHDATVWELDY
Ed2h RELTHLLEL,
HAIMEEIILZT 4 TlE. AALGPRBLTVWBEZET
H, BEo L LSADEMBREN P Lo, HLE
DEFBMIRALNTEZEDH D, RRIE. HREPHEBD
B KPOEH. FEOEHC. MSTMLETOSBICHK
EHAEONTVWEDLS, 22463 &. RWRREBICIEGhE
WL, BROWVREDHTELEWVWERVWET,



ATEYEE / Intro Feature | 13

Ligl, [MEOBEE L] CEL-H3HEET. [RE3EH
ERTEL] EVWI Xy te—TVERLELE, Z<OHEER
TWwW3éE, ZORBTLPBLLEVWRBTIHREL TWEHAY
ZW, PULEBEEZNIEE, o EVWWHARICEZ ERBVWE
To URAELTH, ROWEEDADHICIE., BERICEShTIE
WFHEWV, BEEZELEL LD, Bl R, [BEBRA & [¥
ADEE] T,

ZEEE. HUPESITEVE L

. = |
[REKRZE URAREARS > RII L2017 : RAKX~HRABIEOARE] (L3, £2EO
HE - MEEEX—REED, S 220 AIESFSMU 2

AR R
KEEAFTEIFR BEREL T 1 X
BHEPNBRMRER 227 - V¥ —F - xx T v—

1971 FRFEAZTFMAFHRETZERELRIZET. 1973 F~ 1995 FHFREY T
LTZERICENTE. 1995 £~ 2010 FARAZIEZMERERROBIRE L CHIBITZOHE
EMREICHES, 2005 FEFTRHEBFHESRR, 2010 F & 1) KFRAZF URA, 2013 £ 8 A
»5 2 @B, BlIF¥FR (URAHEY), 2015 FLWUH—F7 I =X bL— 2 —GHESEISER,




14 | %FEHE / Intro Feature

“What is the Essence of Research Power Enhancement?”

Senior Research Manager and Administrator
Research Management and Administration Section
Office of Management and Planning, Osaka University

A meeting was held at the Kyoto University Clock
Tower Centennial Hall on May 29th to report the
achievements in the SPIRITS (Supporting Program for
Interaction-based Initiative Team Studies) projects
adopted in fiscal 2015. It was held in conjunction with
“Kyoto University URA Symposium on Achievements
2017” hosted by KURA, Kyoto University Research
Administration Office, under the title “Kyodai-
method ~ Essence of Research Power Enhancement”.
University researchers and administrators from all
over the country gathered to discuss “the essence
of research power” from various viewpoints. At the
symposium, Senior Research Manager Masao lkeda
from Osaka University Office of Management and

“Each Discipline has its Unique Common Sense”

What | am going to talk about today reflects much of the
views nurtured in my personal background. First of all, |
would like to briefly introduce my personal history to you.
| was originally in electrical telecommunications
technology. | began my career in systems engineering,

mainly in control engineering, which combines

IKEDA Masao,Senior Research Manager and Administrator at Osaka University

Planning delivered a keynote lecture entitled, “What

is the Essence of Research Power Enhancement?”
With his permission, here we publish a part of
Professor lkeda’s lecture for your perusal.

mechanical and electrical systems. At that time,
mechanical engineers would say to me, “Electrical
engineers are too naive. They believe that everything,
even the university administration, will work out the way
they planned.” | wondered what they meant? My
interpretation was that electrical systems can be built
exactly as calculated but the mechanical systems cannot.
Mechanical engineers suggested that my way of thinking
was deep-rooted in an “electrical way of thinking”.

In 2010, | assumed the post of university research
administrator (URA) and started communicating with
researchers in humanities, medicine, dentistry and
pharmacy, as well as engineering. As | assisted the system
designs of research support, humanities researchers
remarked, “You think in an engineer’s way. Your way of
thinking doesn’t work in humanities or liberal arts circles.”
Although | expected this comment, | was surprised when
a medical professor said to me, “That’s the way of
thinking in science and engineering.”

After pondering, none of these comments were that
profound. The laboratory in the engineering department
that | came from had only one professor and one

associate professor; in my day, there were also assistants
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and graduate students. It was a pyramid organization, just
like a dojo or a martial art school in a sense, where the
professor is the master or shihan, the associate or
assistant professor is the acting master or shihandai, and
then senior disciples. When junior disciples, | mean new
students, enrolled in the laboratory, it was customary that
senior disciples, not professors trained them. Being
accustomed to such a dojo system, we naturally deemed,
for example, that it is the laboratory’s duty to train and
develop researchers and graduate students. We often
said, “As long as the laboratories are working properly,
students will develop well.” A professor from humanities
department replied, “We also have seminar rooms but
they are not the kind that you have.” Meanwhile, medical
laboratories are also quite different in size, and cannot be
regarded as the same as our engineering ones, either.
Thus, my lecture today is based on my personal
experience. Because | am not sure of the universality,

please keep in mind that the universality may be limited.

University Rankings and “Research Power”

In recent years, it has been pointed out that the
universities in Japan, especially research universities, have
been downgraded in the World University Rankings. There
are, in fact, numerous global university rankings, and each
has unique features. Some rankings evaluate the
“research” aspect only, while others include “education”
and “internationality” as metrics. Some are highly
commercial in nature, while others aren’t. In some cases,
the evaluation method changes over time. Namely,
movement in the rankings may come from changes in the
evaluation method rather than changes in the universities
themselves. For instance, Times Higher Education (THE),
which used to employ Thomson Reuters data, has been
using Elsevier data since 2015. Thus, we cannot simply
compare the current rankings with those of previous years.
What is research power of universities? It is the power to
cultivate research that will produce valuable results.
Research power of universities is a little different from
that of researchers. Research power of universities is the
“power to cultivate” because it is not universities but
researchers who actually conduct research. The problem,
however, is that the “value” can only be recognized later.
Many of recent Nobel Prize-winning researches were
conducted many years ago. When those research results
were first published, their value was unknown. In fact, it
was not until much later that they were recognized as
valuable and awarded the prize.

— .|||, [/ \”

FY2015 SPIRITS Projects Achievement Report Meeting

To put it simply, research power of universities is to have
many researchers or research groups with research
power. As a matter of course, universities either invite
researchers or research groups with research power from
outside the university or improve the qualities of
researchers and research groups within the university in
order to enhance their research power. In either case, the
areas to be enhanced as well as the selection of
researchers and research groups depend on

management decisions.

Management Decisions of Universities

University management creates a vision for the university,
which encompasses education and social contributions,
and then considers this vision within the management
framework. It is a duty to be performed by the
administration. Management decisions include how to
use human, material, and financial resources.

The administration often talks about “selection and
concentration.” My personal view is that universities should
not emphasize “selection and concentration” because
various private companies, for example, have actually
worked on “selection and concentration” in vain. There are
many cases where the concentration area was strong at
first but became relatively weak and ultimately failed while
another areas developed significantly, proving that the
concentration area was the wrong decision. | don’t think
“selection and concentration” is suitable for universities
because the future needs and seeds are difficult to predict
and there isn’t a sufficient basis for judgment.

Accordingly, if universities work hard on “selection and
concentration”, they need to be cognizant of high risks in
making management decisions. | also suggest that
universities, considering their raison d’étre develop a
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vision on a longer-term basis than private companies. It
takes 10, 20, or even 30 years to recognize the value of
fundamental research; therefore, | don’t think that
“selection and concentration” is applicable to universities.
Management decisions differ according to the university.
Universities with a solid business foundation require
different decisions from those that still need to solidify
their foundation. The important point is how to assess the
values of the business administration. Not only research,
but also education, human resources development, and
social contribution are valuable factors. Assessments of
“values of universities” tend to focus on the number of
theses and citations, but | believe the way that universities
contribute to society is also an important aspect, which,
in reality, differs from discipline to discipline.

Finding Brilliant Researchers and Research Groups

Each university also has a different view of what is
valuable. If the university needs to cultivate or invite
promising groups, they have to find them. The number of
theses and citations is often used as a metric to evaluate
researchers’ qualities and potential. This is considered an
objective selection method because the evaluation is
based on data. However, whether such data or figures
truly reflect the facts must be confirmed. The number of
theses and citations is usually recorded in specific
databases and exclude theses not recorded in the
databases. The number of citations suggests the degree
of impact and attention but is not necessarily an indicator
of the research quality. Some may reflect the research
quality, but data are not always accurate.

Therefore, even when the term “evidence-based” is used,
the reliability of the data should be carefully considered.

Moreover, caution should be used when the present and

the future are judged on the basis of “past data”.

SPIRITS Researchers discussing interdisciplinary at the meeting

| presume that the esteemed senior researchers’ opinion
has much higher reliability in evaluating the future
prediction on researchers or research groups because
the senior researchers are “connoisseur” in their research
area. Also, | would like to propose a synergy effect as a

metric to which more importance should be attached.

Importance of Enhancing the Environment

Enhancing the research power of universities means
increasing the number of researchers and research
groups. In addition, the important thing is to “enhance the
environment so that they can fully exhibit their research
abilities.” This is what | believe universities should do.
Universities should not only “invite certain researchers to
enhance select disciplines”, but also should create an
environment where both existing and newly invited
researchers can showcase their abilities. This environment
consists of things whose value can be measured by money
as well as those that cannot. Measurables by money include
research costs, facilities, and salaries. On the other hand,
the most important things immeasurable by money are
“time” and “sparring partners” or someone to discuss with.
While deliberating on ways to cultivate young researchers
at Osaka University, | visited several universities and
consulted with them. At first, | had only “things
measurable by money” in mind, but when | visited Helsinki
University of Technology (currently Aalto University), they
told me that “sparring partners” are the most important.
Currently Osaka University tends to focus only on money
when discussing measures to enhance research power,
but there are things that can be attained without spending
money. Researchers want a substantial amount of time, so
it should also be taken into consideration.

When considering which group to reinforce, | personally
think it is necessary to focus not only on the top group but
also on the second and third groups, depending on the
discipline. If the top group in a discipline is not part of a
university, but the second group is, it may be more
beneficial to cultivate the second group instead of inviting
the top outside group. In addition, it is recommended to
support researchers who are not producing substantial
results due to lack of funds. Such measures can be very
cost-effective. Today, universities are competing in financial
power, and an enormous amount of money is necessary to
further enhance their research power. Supporting research
that can produce big results with a small increase in
funding seems to be a good alternative solution.
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You Can’t Know Until You Put Your Knowledge to Practical
Use (words by Japanese Novelist Masamitsu Miyagitani
in his book “Seiun Harukani Vol. 1” published by Shincho
Bunko in 2007)

The sense of mission for a researcher as a social existence
is to maximize research results. There are various ways to
practically apply research, including to contribute to
people’s health, longevity, social security and peace of
mind or to elucidate the origin of matter or spirit. Research
should always be conducted while thinking of the ways to
realize practical use. If research does not eventually have a
practical use, then it has no value. Thus, researchers must
consider how their efforts can be utilized. Having said this,
whether research can be put to practical use may only be

recognized much later. That is the difficult part.

How to Enhance the Research Power of Universities

The research power of universities can be enhanced by: 1)
having excellent (or promising) researchers, 2) providing an
optimal environment, especially adequate time for research,
and 3) creating an environment where researchers can
produce synergy effects. Often 1) is discussed to enhance
research power, but from the viewpoint of university
management, | think more efforts can realize 2) and 3). It is
possible to provide an optimal environment where
researchers create synergistic effects without spending a
huge amount of money. | believe that a research power
enhancing effect can be realized in this way.

Put Your Common Sense Aside

In the meantime, | want researchers to check whether
they are shackled by various common practices. Things

IKEDA Masao

More than 220 researchers and administrators gathered at the KURA Symposium
on May 29th

accepted as normal among researchers in a specific
community may have an inappropriate problem setting
or impractical theory when viewed from the outside
because the way of thinking has been unknowingly
fettered by the common sense of the laboratory,
department, university, or academic circle. This situation
may inhibit conducting quality research.

In my previous lecture titled, “Innermost Secrets of
Research,” | delivered a message to the audience:
“Sweep away the common sense within yourself.” In
various areas of research, | have seen many researchers
conducting research based on a way of thinking that only
works within their discipline. It is possible that the
research is already “good,” but it can be better. In order
to change your mindset and be imaginative, you
shouldn’t be fettered by common sense. Just destroy it.
Common sense is made up of “empirical knowledge” and
“common practices within school”. Typically, ways of

thinking are often bound by these two.

Thank you for your kind attention.

Specially Appointed Professor, Osaka University

Aug 2013 - Aug 2015 Vice President, Osaka University

Apr 2010 Specially Appointed Professor, Osaka University

Apr 1995 - Mar 2010, Professor, Department of Mechanical Engineering, Osaka University

Apr 1990 - Mar 1995, Professor, Department of Systems Engineering, Kobe University

Jun 1975 - Mar 1990, Associate Professor, Systems Engineering, Kobe University

Jun 1978 - Nov 1979, Visiting Research Associate, School of Engineering, Santa Clara University
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Chaos and Integrable Structure of Space-Time in String Theory
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Poincare sections exhibiting chaotic motions

Project Gist Keywords

Reveal the spacetime structure of
String Theory from the viewpoint
of integrability and chaos

String Theory, Duality,
Integrability, Chaos, Turbulence

Background and Purpose

It is of significance to reveal the spacetime structure of String
Theory to derive our universe in which we are living. There
are various possible scenarios, and it is a promising way
among them to employ dualities between gauge theories and
gravitational theories (string theories). However, no rigorous
proof for them has been provided yet. It is quite important
to proceed the research on them from the viewpoint of
integrability and chaos.

Project Achievements

As the achievements of this research project, | have
profoundly understood the spacetime structure of String
Theory from the viewpoint of integrability, and then got
the deeper understanding of chaotic motions of classical
strings and branes. | got precious experiences through the
organization of international workshops and managing
international and interdisciplinary collaborations. One of the
greatest achievements is that the strong research networks
with Taiwanese, Hungarian, Polish and Swiss groups.

Future Prospects

| will energetically keep and extend further the international
communications with Taiwanese, Hungarian, Polish and
Swiss groups built up with this research project. By applying
to Joint Research Projects provided by Japan Society for
the Promotion of Science (JSPS) as a representative for the
Japanese group and gaining the research budget, | would like
to make the research network further firmer.

REREER
- AREKE SHEEKE
- FIEERE EFMER
- BN

results/2016/161130_1.html

BEMRFENFRT. TLWARDEHF BRIEBR & 7 OHIE
B ME, R, 7F— VEREENEROICEMEICD
WT, BRERICHTBABAIMEEDFT X (AE) &V D
ZODHEN L AEICEKRER > THREL TV,

- BE URL  http://kyouindb.iimc.kyoto-u.ac.jp/j/dD9rQ
http://www-gauge.scphys.kyoto-u.ac.jp/
http://www.kyoto-u.ac.jp/ja/research/research_

Principal Investigator

- YOSHIDA Kentaroh

- Graduate School of Science

- His major research subject is theoretical particle physics, and
he is mainly engaged in the study of String Theory and its
mathematical properties. Recently, he is working on gauge/
gravity correspondences from the viewpoint of integrability and
chaos (turbulence) in String Theory.

- http://kyouindb.iimc.kyoto-u.ac.jp/j/dD9rQ

- http://www-gauge.scphys.kyoto-u.ac.jp/

- http://www.kyoto-u.ac.jp/ja/research/research_results/2016
/161130_1.html
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Integration of microbiology, genomics, and theoretical ecology toward
understanding and utilizing the “built-in stabilizer” of biosphere
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Project Gist Keywords

Integration of ecology,
microbiology, and informatics
for understanding microbiome
dynamics

symbiosis, microorganisms,
ecosystems, networks

Background and Purpose

Recent innovations in high-throughput DNA sequencing
technologies have allowed us to collect massive data of
microorganisms in various types of ecosystems including
human gut, soil, and plant endosphere. In this project,
we develop a consortium of young scientists in ecology,
microbiology, and information science in order to launch
an interdisciplinary project for understanding mechanisms
common to the dynamics of various microbiomes.

Project Achievements

We have developed a consortium of young scientists who
investigates diverse types of microbiomes from various types of
approaches including theoretical ecology and bioinformatics. The
research proposal of the SPIRITS project leader (Hirokazu Toju) was
accepted as JST PRESTO project.

Future Prospects

The SPIRITS project leader is planning to investigate the complex
microbiome structure of bacteria and fungi living in plant tissue and
thereby explore mechanisms driving the microbiome dynamics
based on network theory.

Subtropical fonest
{Kagoshima)

Cogl-lemparate forest Warm-bemparabe fones
(Hokicaido) {Kyoto)

A Networks of plant species and their root-associated fungi (Science Advances 1:
e1500291)
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- BE URL  http://sites.google.com/site/ecoltj/home/jpnpage

Principal Investigator

+ TOJU Hirokazu

- Graduate School of Human and Environmental Studies

+ Hirokazu Toju is an associate professor of Center for Ecological
Research, Kyoto University. He is interested in the ecological
and evolutionary processes of species-rich ecosystems and has
launched interdisciplinary research groups for understanding the
dynamics of plant microbiomes.

- http://sites.google.com/site/ecoltj/home
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Service design for full participation: Realizing foods and

beverages for dysphagia
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DERTRDEETF Prototype display at Kyoto Chuo Shinkin Bank
Prototype display at the Business Fair

Japan Diabetes Society

Project Gist Keywords

Service design through which
people can proactively construct
their own selves

Service design, intersubjectivity,
design, subjectification, human de-
centered design

Background and Purpose

This project aims at developing a methodology for designing
services in which participants have a stake in presenting
and negotiating who they are as opposed to services in
which customers’ needs are satisfied unilaterally. We use
the case of elderly people’s dysphagia where these people
are simply given so-called safe foods and drinks and have
no active role in defining themselves, resulting in a situation
that is not necessarily safe if they do not seek to produce
safety themselves. In contrast, we characterize service as
an intersubjective struggle; service is the process in which
people negotiate and present who they are. Yet, there has
been no methodology for designing such services.

Project Achievements

This design approach, which we label human de-centered
design, goes against the mainstream human-centered design
that seeks to make the service more accessible and easier for
customers. We developed this methodology by drawing on
social science theories and concrete examples of our own as
well as from the literature. We then applied this methodology
in designing a service to allow people with swallowing
problems, e.g., elderly, to take a proactive role in developing
and presenting their own selves rather than being fed foods
that are characterized as safe. The collaboration among
diverse disciplines such as biomedical engineering, graphic
and product design, and medical professionals was critical
to this end. We could also develop multiple international
networks with prominent researchers interested in the same
topic, each one is leading to a collaborative research project.

Future Prospects

Extending the methodology for intersubjective service
design, we seek to develop the methodology for designing
“culture.” Culture is and continue to be an important target of
design, consumer value in this post-modern era comes from
what is outside of and antithetical to the market economy,
namely culture. At this moment, there is no methodology for
approaching this design. We do this using the international
research networks by expanding empirical studies in other
countries and exploring comparative analysis. We are starting
to receive some grants for the collaborations.
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Principal Investigator

- YAMAUCHI Yutaka

- Graduate School of Management (GSM-KU)

- Design a new society! Dr. Yutaka Yamauchi explores theories that
inform design from a cultural perspective, by capturing the social
change and deriving designs that resonate with people’s identity
projects—who they want to be, beyond the approach of trying
to satisfy customers’ and users’ needs. He straddles multiple
disciplines such as organization theory, service science, and
design studies.

- http://yamauchi.net/
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Investigation on the gain-of-function process by the formation of
nanoparticle assemblage using DNA origami
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The gain-of-function process by the formation of nanoparticle assemblage using
DNA origami

Project Gist Keywords

DNA origami,Nanoparticle
superstructure, Interaction
between nanomaterials

Precious positioning technology
using biomolecules

Background and Purpose

The precious integration technology of nanomaterial is an
important subject for the development of next generation
nanoelectronics and photonics. In this project, we developed
the novel integration technique of nanomaterial with ultra
high resolution using biomolecules.

Project Achievements

Our novel technology for integration of nanoparticles
onto DNA origami approached the realization of the
bottom up technology with the positioning capability
of single nm. In addition, through the holding of three
international symposiums, we formed interdisciplinary
and international networks.

Future Prospects

Realization of two- and three-dimensional precise
integration of nanoparticles using the DNA origami.

A ERES R LOBT
SPIRITS International Symposium 3 Photochemistry of molecule and nanoparticule
superstructures
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Principal Investigator

- SAKAMOTO Masanori

- Institute for Chemical Research (ICR)

- His research interest is investigation on novel systems for light
utilization using nanotechnology.






TR 27 FEHRRTOC b FY2015 Project
BRESEDERE Achievements and Future Prospects

E FF & International Type

E3) 3
BOMEMER - ARECD
ERRLRMARER B[ VS 72 #H & P b

International Type

Initiatives and projects that promote joint research

with research institutes and researchers abroad




26 | ERE / International Type

[BERE L ToEE| &R : WAHmAEREICm T 7

BREHRBOFEME

Philosophy as translation and understanding other cultures:
interdisciplinary research in philosophy and education for

bidirectional internationalization
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Education that takes wing: Towards the cultivation of the cosmopolitan
citizen, dialogically engaged and thinking beyond borders

Keywords

Philosophy as translation;
understanding other cultures;
bidirectional internationalization;
the feminine voice in philosophy;
language, incommensurability
and the exercise of judgment

Project Gist
Philosophy as Translation: cultural

encounters at the periphery,
crossing borders within

Background and Purpose

The project undertakes interdisciplinary research in
philosophy and education dedicated to the understanding
other cultures through philosophy as translation. The
project proposes a liberal arts education that will contribute
to the cultivation of global leaders with a high command
of foreign languages to support authentic, bidirectional
internationalization. In particular it demonstrates the
importance of translation interlingually and intralingually,
emphasing the way that such practices develop the sense of
judgement. This is of obvious importance in relation to the
understanding of other cultures, and it is particularly relevant
to the circumstances of students, academics, and business
people who travel abroad. In sum, the project is of crucial
importance in work, at home, and in our moral lives as citizens.

Project Achievements

With the dramatic development of international dialogue
in philosophy and education, the project has promoted
the presence of Kyoto University on the global scene. The
project has achieved a rapid increase in the number of
English publications in collaboration with international team
members, intensification of the international activities of
young researchers, and increased international collaboration
among female philosophers. The research outcomes have
foregrounded questions of translation in relation to cultural
difference, and it has demonstrated the importance of living
well in culturally diverse circumstances. The experience of
translation has been shown to be of special importance in this.

Future Prospects

1.To publish co-authored and co-edited books with foreign
researchers in top-level international institutions.

2To disseminate awareness of the ways in which experience
of translation exercises and develops the powers of
judgement, and to explain the moral importance of this.

3To enhance the understanding of other cultures with a
view to helping those who travel abroad - for academic or
business purposes.

4.To internationalise the university
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Principal Investigator

- SAITO Naoko

- Graduate School of Education

- Naoko Saito is an associate professor at the Graduate School
of Education, Kyoto University. Her area of research is American
philosophy and pragmatism and its implications for education.

- http://www.educ.kyoto-u.ac.jp/nsaito
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Clarification of genome signatures specific for pathogenic Vibrio
cholerae based on genomic information of the environmental isolates
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Keywords

Chile, Brazil, Pathogen, Genome,
Natural environments

Project Gist
Dynamics of pathogenic bacteria

in natural environments in South
America

Background and Purpose

The purpose of this research project is to elucidate the
cause of only specific antigen type cholera by comparative
genome analysis collected from all the world and to clarify the
environmental dynamics of this bacterium which contributes
to the prediction of the emergence of new epidemic strains.
The information on environmental isolates is very limited
in the entire continent of South America and the results
obtained can be expected to clarify the mechanism of
diffusion of pathogenic genes and predict the appearance of
new epidemic strains. Furthermore, the result will contribute
to the field of health and epidemiology in the future.

Project Achievements

It was adopted for the first time as a representative of
the Japan Society for the Promotion of Science's bilateral
exchange project and overseas academic research on
scientific research subsidies or KAKENHI, triggered by the
adoption of this international project (SPIRITS). This made it
possible to interact further after the program was finished.
In the second year of the project, the Japanese side was 7
research institutes, 1 Chilean institution, 2 Brazilian institutes,
with a total of 17 people, a new research group was created.
Furthermore, a five-year SATREPS project will start in 2017 in
collaboration with the 3 Chilean institutions.

Future Prospects

Currently, based on these achievements, | am trying to set up a
larger research group as a representative. As a result, we intend
to strengthen the network with researchers in South America as
rare researchers in such research fields in Japan, and aim to form
a state-of-the-art research network with South America that is
unprecedented. Moreover, we plan to expand our collaboration
to include non-academic partners to apply our research findings
to address the challenges of global issues through SATREPS.
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- BEURL  http://www.researchgate.net/profile/Fumito_

Principal Investigator

- MARUYAMA Fumito

+ Graduate School of Medicine

+ Main research field now is microbial genomics and ecology. To
proceed the research, both wet and dry experiments are used.
In addition, field work in foreign countries are also included.
There are three major projects now in progress. First one is to
elucidate the mechanism of robustness of bacterial community
in polymicrobial diseases. Second is genomic epidemiology of
Vibrio species in the world to reveal why they can live in diverse
environments. Third is microbes in built environments to clarify
why new emerging diseases occur in developed countries.

+ http://www.researchgate.net/profilFumito_Maruyama/info
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Non-Equilibrium Soft Matter: Glasses and Active Matter in Silico

and in Vitro
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Schematic representation of the propulsion mechanism and flow profiles of a pusher
and a puller, (a) and (b) respectively. These swimmers can be represented using
Blake’s squirming model, in which the detailed propulsion mechanism is replaced
by a specified slip velocity at the surface of the particles, (c) and (d), for pushers and
pullers, respectively.

Keywords

Simulation, Colloidal dispersion,
Micro swimmer, Cell migration

Project Gist

Innovative collaborations of
experiments and simulations on
non-equilibrium soft matter physics

Background and Purpose

Yamamoto (Kyoto) has been developing several new simulation
methodologies for soft matters. Royall (Bristol->Kyoto) has
been studying structural and dynamic properties of systems
composed of colloidal particles and/or active particles
using the latest experimental technologies such as confocal
microscopy. By expanding previous collaborations between
those two groups, more innovative and creative collaborations
have been carried out in the present SPIRIT project.

Project Achievements

Various original papers have been published in influential
international journals already from this project. Concerning
to the formation of new research networks, Dr. Royall who is
one of the main project member moved from Bristol to Kyoto
university on 1 March 2016. This will greatly contribute also to
the internationalization of educational and human recourses
of Kyoto university. We also started collaborations with Curie
institute (France) and Warrick university (UK).

Future Prospects

Contact inhibition plays a crucial role not only in the motility
of cells, but also in many important dynamical processes such
as wound healing and tumor growth. We will develop simple
mechanical models applicable for such dynamical processes
based on our particle-based mechanical model for migrating
and proliferating cells. Some tentative simulations have been
performed for such systems successfully including growing
colonies of proliferating cells
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Principal Investigator
- YAMAMOTO Ryoichi
- Graduate School of Engineering
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- B URL
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- Ryoichi obtained his B.Eng. and M.Eng. degrees from Kobe

University and Ph.D. from Kyoto University. He was a research
associate at Kobe University (1994 - 1996), a research associate
(1996 - 1999) and a lecturer (2000 - 2004) at the Department
of Physics, Kyoto University, an associate professor at the
Department of Chemical Engineering, Kyoto University (2004 -
2008). Since 2008, he has been a professor there. He works on
dynamical problems of soft matters (complex fluids, glasses,
polymers, and colloids) and active matters (micro-swimmers
and cells) by developing and using novel methods of computer
simulations suitable for those systems.

- http://www-tph.cheme.kyoto-u.ac.jp/
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Development of earthquake resilient constructions
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Colombia-Japan-UK Mini-Symposium on Construction Materials at University of Bath, UK

Keywords

earthquake, construction,
shape memory alloy

Project Gist

Toward developing constructions
usable right after huge earthquakes

Background and Purpose

Toward realizing resilient constructions against huge
earthquakes, we attempt to develop new technologies and
establish fundamental scientific knowledge for mitigating
damage and residual deformations after earthquakes.

Project Achievements

We have developed new type of structural members
using shape memory alloys. We have also established an
international collaborative research network for applying the
developed structural members to constructions.

Future Prospects

Based on the network established through this project, we
further promote international collaborative research toward
widespread application of the research results.
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- B&E URL  http://www.researchgate.net/profile/Yoshikazu_Araki

Principal Investigator

- ARAKI Yoshikazu

- Graduate School of Engineering

- Dr. Araki's research focuses on multi-scale mechanics ranging
from the behavior of nano- and micro-structures of construction
materials to the earthquake-induced response of large-scale
structures such as bridges and high-rise buildings.

- http://www.researchgate.net/profile/Yoshikazu_Araki
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Microfluidic system for single cell RNA-seq and DNA-seq

MEZAO-4H> *—-7—-F
YITHBEIr—ILOENSIVRTT <A oO%E. —#E. RNA,
ERREBAL T 1 7 ORI DNA., ¥Y—97xI>Y>o2 ¥
MAERRUB®

E@RORNEMTH 5 —MECHBEERT I . BHELES
BROAHDZZILEMRATZ ETEETT 4FICDNAPRNA Vo
ERERY FISBRERMF H 2 REERAL TWEZEbH ). —Hlf
EREBMAUISFELTILELEZ-—F Yy MZEhxd, LH L.
BEOBAEMDIEEAERZ—MRERNDEEIEEEL TVE
Lko A7AY 27 bTlR—BR@HOZEIEEREEELE L. #HizE
ERZTRENICEZTNBAMBRAFERIALL OWPBNICHENTE HH
WMOMILEBELE L

BROER

—HREEITICE T 3 v A 7 ORARMICE L TERA DM RE » #
BAEEEDE Lz TORKR. BRI VORBEEEERAL -
BRI & S U D RERITORREICKTIL., HFeHBELE LA, &5
IS, AT EEALAFEORIHEBHEL TR EMIEL TVLWET,

SEORE

FFEL RN ZzRICEREET O L EBIC. BRIOMRE R
MR M U COCRBEROIARER) 720,

L EL ¥
A Supreet Singh Bahga ##% (IIT Delhi) & SPIRITS X >/\—
Prof. Supreet Singh Bahga of IIT Delhi and members of the SPIRITS project

Keywords

microfluidics, single cell, RNA,
DNA, sequencing

Project Gist
Microfluidic technology that

dissects the central dogma at
sub-cellular level

Background and Purpose

Recent developments of single-cell analyses have enabled
dissecting the cellular heterogeneity at unprecedented
resolution and helped to understand the genetics of complex
traits. Off-the-shelf technologies typically target RNA and
DNA to characterize single cells. However, the technologies
remain challenges as they limit the spatial resolution at single-
cell level. In this project, we thus aimed to develop a novel
microfluidic technology that enables analyses at sub-cellular
level by leveraging physical fractionation and independent
analyses on nucleic acids in cytoplasm and nucleus.

Project Achievements

Researchers in Japan, US and India collaborated to develop
microfluidic technologies for single cell analyses. We filed
patents on the novel technology that enables extraction
and fractionation of nucleic acids from single cells by
leveraging electrical field and microfluidics. We continue our
collaboration to commercialize our invention as a product.

Future Prospects

We hope to commercialize our invention and apply it to various
cell samples collaborating with researchers internationally.
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Principal Investigator

- SHINTAKU Hirofumi

- Graduate School of Engineering

- Dr. Hirofumi Shintaku is an Assistant Professor of Micro
Engineering at Kyoto University, Japan. He received his Ph.D.
in Mechanical Engineering from Kyoto University in 2006. His
research includes the development of methods for sample
preparation of biochemical analysis and measurement techniques
for microfluidic systems. He was awarded the Best Paper Award
from JSAEM (’06), the IIP Division Award for Young Engineer from
JSME(’09), JSME Young Engineers Award ('10), Osaka University
Achievement Award ('11), and Certificate of Merit for Micro-Nano
Science and Technology Division of JSME (*14).

- http://sites.google.com/site/kyotouniversitymicrofluidics
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International and interdisciplinary collaboration for understanding
of gait control mechanism in humans and animals
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Schematic bifurcation structure of human walk, run, and coexistence due to hybrid
dynamical system obtained by mathematical analysis of a simple model

Keywords

Animal, Gait, Mathematical model,
Bifurcation, Robot

Project Gist

Toward understanding of adaptive
gait control mechanism

Background and Purpose

Humans and animals change their gait adaptively depending
on the situation by manipulating their complicated and
redundant musculoskeletal systems. However, the underlying
mechanism for the adaptive gait control remains unclear. In
this project, two research groups were constructed based on
Mechanical Engineering and Mathematical Science in both
Kyoto University and University of Bristol. This project aimed
to elucidate the adaptive gait control mechanism by using
multiple approaches, such as the measured data analysis,
dynamical analysis of mathematical models, and robot
experiments, through the international and interdisciplinary
collaboration.

Project Achievements

This project improved the understanding of dynamical
structures characterized by the gait of animals through the
international and interdisciplinary collaboration: clarification
of bifurcation structures for animal gait transitions,
development of legged robots that show high locomotion
performance by using the bifurcation structure, and
clarification of dynamic characteristics in the hybrid dynamical
systems specific for locomotion. Furthermore, through the
international symposium and research meetings, the research
collaboration network between Japan and UK was improved
and some competitive research funds were obtained.

Future Prospects

To understand the motor control mechanism in animals,
findings from various research fields, such as neurophysiology
and cognitive science, as well as mechanical engineering and
mathematical science, are necessary. Based on the research
collaboration network constructed in this project, we would
like to develop the network.
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Group photo of research collaborators at University of Bristol
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Principal Investigator

+ AOI Shinya

- Graduate School of Engineering

- Animals produce skillful motor behavior by manipulating their
complicated musculoskeletal systems. However, the underlying
mechanism remains unclear. He aims to elucidate the motor
control mechanism of various animals from humans, monkeys,
dogs, and rats to insects and centipedes by using mathematical
models and robots.

- http://space.kuaero.kyoto-u.ac.jp/aoi/
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Clarification of Thermo-physics of Blood Flow, Blood Vessel

and Thrombus using Micro-fluidic Platform to Establish the Bio-

thermal Engineering
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Measurement of thrombus formation process and its thermal properties
using microfluidic platform.
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Keywords

Blood flow, Thrombus, Thermal
physical properties, microfluidic
platform

Project Gist

A new approach in the analysis
of thermal flow phenomena in
bio-medical systems by applying
engineering perspectives

Background and Purpose

Venous thromboembolism can lead to serious symptoms as
deep venous thrombosis and pulmonary embolism, which is
known as “economy syndrome”. Venous thrombus formation
and fibrinolysis occur under gentle flow conditions and is
affected by various external and internal factors: flow, shear
stress, mass transfer and temperature. The system and process
of the thrombus formation are, thus, complicated and the
detail mechanism is not understood yet. In the present work,
microfluidics is applied to generate thrombus in artificial veins
and conduct a high resolution measurement of the formation
process to understand the thrombus characteristics. Effects of
various conditions including the temperature on the thrombus
formation is systematically studied to provide new insights to
the fields of clinics and preemptive medicine.

Project Achievements

A group of scientist, engineer and medical doctors was
formed to conduct a multidisciplinary study on the venous
thrombus formation. The formation process and the major
factors affecting the thrombus generation were studied in
detail by applying microfluidic platform technology. Further,
international collaborations with colleagues of the universities
in the Netherlands, India and Poland were established and 12
seminars and meetings were held in Japan and abroad. This
successfully led to better understanding of the physics in the
blood flow and thrombus formation from different perspectives
and led to getting two grands of KAKENHI and applying to JSPS
bilateral collaboration programs. Young members of the project
experienced leader skills required to establish multidisciplinary and
international projects, which helped them to join greater projects.

Future Prospects

A new microchannel will be developed to measure the
physics and thermal properties of the venous thrombus
formation in single cell level. The effect of the thrombus
formation in stent placement and drug delivery system
applied to the fields of clinic and applications will be
investigated by extending the international collaboration
established through the SPIRITS project.
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Principal Investigator

- TATSUMI Kazuya

- Graduate School of Engineering

- He is working on micro-transport phenomena in microfluidics - a
technique which handles micro-nano flow rate in microchannels -
to understand the physical characteristics of thermal, mass and cell
transport phenomena in microchannel flows and develop advance
technologies to control and enhance the transport properties with
extremely high accuracy. These technologies are applied to sensors,
reaction control, cell sorting and screening techniques that are used
in the fields of heat transfer, biology, medicine and chemistry.

- http://mtfm.me.kyoto-u.ac.jp/
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Establishment of Database of Fluorescence Properties in Asian
Agriculture, Livestock, and Aquaculture for 9 Billion People’s

Food Production
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Fluorescence on rotten part and
oil glands in a mandarin orange
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Fluorescence on leaves whose
photosynthesis activities are
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Project Gist Keywords
Fluorescence Response to solve the
Trade-Offrelation “Food Production
and Environmental Problem” in 9
Billion Population Time

Agricultural product, Fluorescence
substance, Food inspection, Image
processing, Database

Background and Purpose

To solve the global problem related to “Food” and “Environment,”
the concept of Precision Agriculture, ICT based more food
production with minimum environmental load will be
essential for 9 billion population time. This project objective
is to develop new technologies to reduce food loss, which is
said to be 30 % of total amount of foods especially in post-
harvest stage on preprocessing, processing, transporting
and storage for quality evaluation and defect detection of
agricultural, livestock and aquacultural products. Since the
new technologies using agricultural products’ fluorescence
substances can make their qualities, activities and slight
defects on the products’ surfaces visible on images, they can
contribute to food safety and security in the world.

Project Achievements

Fluorescence imaging devices were developed by Japanese
companies based on collaboration with universities. Slight
injuries on fruit surfaces and parasite worms on fish meets
could be clearly detected by the fluorescence response so
that the devices are being spread to the real situations in
grading facilities and at cooking rooms in supermarkets and
restaurants. One of Thai companies joined the workshop and
started exchanging their activities because of the precise
detections by fluorescence responses. Since European and
African university researchers also came to hold collaborative
researches using the fluorescence properties, fundamentals
of our research group to collect fluorescence substance
properties of agricultural products was established.

Future Prospects

Our group will try to get a new fund for the international
collaborative researches to construct the fluorescence
database of agricultural, livestock and aquacultural products.
The collaborative research aims to develop and diffuse new
technologies to inspect foods before storage of products in
order to reduce the food loss especially in the tropical zone
for solving the food-environment trade-off problem occurring
in the world.
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Principal Investigator

- KONDO Naoshi

+ Graduate School of Agriculture

- Mission of Prof.Kondo’s laboratory is to research on sensing
biological objects by using light, image, and/or sound. The
researches are conducted with methodologies from micro-scale
(molecule level) to macro-scale (remote sensing level). They
are aiming maximum yield and highest quality with minimum
investment and environmental load in their production systems.

+ http://www.aptech.kais.kyoto-u.ac.jp/e/index.html
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Japan-Netherlands joint development of sleep monitoring
technology using ultra-wideband radar
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Keywords

sleep, radar, ultra-wideband

Project Gist

Remote monitoring of sleep using
electromagnetic wave

Background and Purpose

We humans spend one third of our lifetime for sleeping
on average, which seems to be a waste of time. However,
sleep is indispensable for improving the quality of our
whole life. Improving sleep quality is crucial in preventing
various diseases as well as maintaining physical and mental
functionality, for which monitoring sleep over a long period
is necessary. The purpose of our project is to develop
a technology for remotely monitoring the limb motion,
respiration and heartbeat of a person using an ultra-wideband
radar. The developed technology allows us to record the
quality of sleep accurately without any device attached to the
person under test.

Project Achievements

We developed a technology for measuring the limb motion,
respiration and heartbeat of a sleeping person remotely and
accurately using a radar system. The measurement requires
the detection of a minute displacement of a human skin
surface using the phase shift of the echo signals reflected
by the target person. To demonstrate the effectiveness of
the proposed method and system, we performed overnight
measurements of multiple participants over ten hours, while
the participants were asleep occasionally. We successfully
achieved an accurate detection of the participants' respiration,
heartbeat and motion, which is an important and fundamental
technology for a noncontact measurement of sleep quality.

Future Prospects

We intend to develop an even more advanced technology
for monitoring sleep quality using electromagnetic wave.
First, we are planning to introduce array antennas so that the
beam pattern can be adaptively steered to track the person
of interest, whilst suppressing the other undesired echoes in
a multi-person scenario. Next, we will combine the multiple
types of information of the person (motion, respiration and
heartbeat) so that we can obtain a medically relevant index.
For this, it is necessary to perform a multi-disciplinary study of
electromagnetics, medicine, and computer science.
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Principal Investigator

- SATO Toru

- Graduate School of Informatics

- Toru Sato received his B.E., M.E., and Ph.D. degrees in electrical
engineering from Kyoto University, Kyoto, Japan in 1976, 1978,
and 1982, respectively. He has been with Kyoto University
since 1983 and is currently a Professor in the Department of
Communications and Computer Engineering, Graduate School
of Informatics. His research interests include system design and
signal processing aspects of UWB radars, atmospheric radars,
radar remote sensing of the atmosphere, and biomedical
imaging. Prof. Sato is a fellow of the Institute of Electronics,
Information, and Communication Engineers of Japan, and a
member of the Institute of Electrical and Electronics Engineers.

- http://www.asp.cce.i.kyoto-u.ac.jp/~tsato
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Analysis of organic photovoltaic materials by solid-state dynamic
nuclear polarization enhanced NMR
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Keywords

Dynamic nuclear polarization,
Solid-state NMR, Organic device
materials, Amorphous

Project Gist
The rapid and precise structure

analysis of organic amorphous thin
films by DNP-NMR

Background and Purpose

The purpose of this project is the rapid and detailed analysis
for organic device materials in amorphous states by DNP-
NMR system that enhances the NMR sensitivity greatly. For
this purpose, we form the collaborative research team with
organic device researchers (Kyoto University) and DNP-
NMR researchers in Europe. Since DNP-NMR is applicable
to a wide range of materials such as organic, inorganic and
biomaterials, the introduction of DNP-NMR system is important
for sustainable development of research activity in Kyoto
University. Therefore, by acquiring the latest information on
DNP-NMR in Europe, we also aimed to introduce DNP-NMR.

Project Achievements

Through the detachment of researchers in Europe, we could
establish the international collaborative network for DNP-
NMR. We could also gain insight about the installation of DNP-
NMR system. Hence, we have applied for DNP-NMR system,
and as the result, the introduction of DNP-NMR system is
decided in 2017 in Kyoto University.

Future Prospects

We will further develop this international research network
on DNP-NMR. Also, we aimed to construct basic science on
organic devices through in situ DNP-NMR measurements of
organic devices.
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Principal Investigator

- KAJI Hironori

- Institute for Chemical Research

- He has been conducting precise analysis of amorphous
materials using solid-state NMR. The elucidation of the molecular
structures in organic amorphous films are crucial for the device
properties. On the basis of the clarification, he realizes highly
efficient organic light-emitting diodes and organic solar cells.

- http://molmat.kuicr.kyoto-u.ac.jp/
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Integrative understanding of molecular and cellular bases for

robustness of living organisms
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Keywords

Switzerland, Research Exchange,
ETH, Zurich University

Project Gist

Promotion of Research Exchanges
and Collaborations in Life Science
with Swiss Universities

Background and Purpose

The most famous scientist who was educated in Switzerland
is Albert Einstein. W.C. Réntgen is also from ETH. Although
Switzerland is famous for researches in physics, mathematics
and engineering science, it also keeps high level of researches
in medical and life sciences. In order to promote research
exchanges between Swiss Universities and Kyoto University,
the joint symposium was held in 2013 for the first time. In this
project, we will have the joint symposium in life science again
so as to promote research exchanges and explore possible
collaborations in this area between both the universities.

Project Achievements

Two Symposiums were held in 2016 by the support of
SPIRITS: Swiss-Kyoto Joint Symposium on Life Science and
the Symposium held in the 68th Annual Meeting of the Japan
Society for Cell Biology. Supports of young researchers’ short
term visits to Swiss Universities in 2015 and these symposium
contributed to promotion of research exchanges and research
network formation in the field of life science between Swiss
and Kyoto Universities. These events were planned and
executed by 4 women scientists and one URA member, who
could have a good opportunity to organize an international
meeting. As a result, we succeeded to have a symposium with
active discussions and networking in a informal atmosphere.

Future Prospects

We will continue research exchange and collaborative studies
with Swiss researchers.

ASURIYLAE-—H—EHEELS
Speakers and Participants of the Symposium

RERBIER
- RRERE BRET

-FIBBRE YA - BEERSRER
- BCRNT

BRI BEENT. RAEFMRR. F21-Y L XFEBF
PARER (ZRAEZXF 7). B 2— (ER).
REMEBREFR AR (ER.P) B TREBAE, RE-
BEREICE T2 x20707 7 —EORENC DV TIHZR,
R 7574y V1 8FHAT -3 LICHESE,
WENIC & 2 HERBORBAICHRYEA TN S,

- BE URL  http://www.infront.kyoto-u.ac.jp/research/lab13

Principal Investigator

- SEHARA-FUJISAWA Atsuko

- Institute for Frontier Life and Medical Sciences

- Developmental biologist. She graduated Kyoto University, Graduate
School of Medicine, and studied molecular biology in University of Ziirich
(supervised by Prof. Charles Weissmann). After working as a postdoc
(JSPS) in Cancer Inst., Tokyo, a section chief in Nat. Center Neurol.
Psychiatry, and a Pl in Tokyo Metropolitan Inst. Med. Sci., she came back
to Kyoto University. Her research has mainly focused on regulatory
roles of metalloproteases in development and regeneration. She also
investigates mechanisms of skeletal muscle atrophy. Recently, her group
launched zebrafish to the International Space Station in order to elucidate
mechanisms of muscle atrophy caused by microgravity.

- http://www.infront.kyoto-u.ac.jp/research/lab13
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International collaboration for understanding the evolutionary

process of human speech
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EVOLANG2016 workshop “The
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Biology and Evolution of Speech (51#R)
SPIRITS Program workshop “Biology
and Evolution of Speech”, Kyoto,
Japan

Project Gist

Launching international collaboration
for understanding the evolutionary
process of human speech.

Keywords
language, primates, helium voices,

vocal fold vibration, laryngeal
descent

Background and Purpose

Speech is one of the physiological faculty uniquely to humans,
and it is a consequence of evolutionary modifications of voice
physiology in primates. We are required to know similarities
and differences in voice physiology in non-human primates
and humans, to understand the evolutionary process of human
speech. There are many technical limitations to examine the
voice physiology in non-human primates. The team members
of this international collaboration have advanced techniques
to examine voice physiology, and we share them and develop
new multidisciplinary approaches to overcome such limitations.
This collaboration examines many aspects of voice physiology,
including phonation, articulation, and cognition, in non-human
primates, to develop our better understanding about the
evolution of speech.

Project Achievements

We promoted international exchanges of team members and
performed the collaboration studies in Austria and Japan,
to develop our better understandings about similarities
and differences of voice physiology in non-human primates
and humans. We had many papers in international scientific
meetings and journals. These findings contribute to our better
understandings of evolutionary process of human speech.
This collaboration program also made many contributions to
training of PM research leader for young members. We had
two international workshops in USA and Japan, to expand
our international research network. Our team members were
successfully in and are preparing for getting research grants to
develop our future and new collaboration.

Future Prospects

Our team supported by SPIRITS is preparing for an
application to JSPS Bilateral Collaboration program of the
University of Vienna and Kyoto University. We will regularly
have international workshop to develop our collaboration and
expand our network of researchers and topics of studies. We
are planning next workshop in Sapporo.

REEHR
- KRERE ENAE

- FTERR® SREMEHR
- BN

ErDERER. ROUERBEDEMLDBIET, sx&EL
BICEBAER TEBINE LA, HOER. SEEEL
T77O-FT, @ELIEEDERECERENEREMEZ
Bh L., SEOELETAEIEHMAIELTVET,

Principal Investigator

- NISHIMURA Takeshi

+ Primate Research Institute

+Human language is regarded as a consequence of various
adaptations accumulated in primate evolution. He uses
multidisciplinary approaches to elucidate primate origins of biological
foundations of human speech, to understand the evolutionary
process of speech in anatomy, physiology, and behavior.
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An integrative observational study for the multi-disciplinary pain

treatment program
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Scenes in Healing Sanctuary.
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The 6th Neuropsychoanalysis
Workshop in Shiga.

Keywords
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Project Gist

Explore the way of approaching to
the intractable pain as a study and
as a clinical practice.

Background and Purpose

Recently it is becoming increasingly understood that pain is a
subjective experience related not only to the physical body,
but also to emotions and way of thinking, as well as ordinary
behaviors and ways of coping with pain. In this research
project, we focus on utilizing knowledge from the latest
neuroscience, traditional medicine and psychotherapy. And
we combine various approaches to pain and are working on
research to manage and design an integrated care program
with more clinical significance.

Project Achievements

From the perspective of affective neuroscience, we focused
on the basic emotions related to pain, and investigated the
change in the integrative care program. Collaborating with
Pacifica Graduate Institute in California as a basis of enhancing
international/national research, a research collaborator in
our project acquired the mentoring support from American
Psychological Association, Division 39(psychoanalysis).
Furthermore, we have been engaged in the establishment of
academic society of research methodology in Japan. And we
published an introductory book and organized international
conference in that field. As seen above, and throughout the
participation to the big project applying a international/
national grant, we are accumulating the experience to
demonstrate leadership as project manager.

Future Prospects

We will continue to conduct fundamental research related to
emotional and psychological aspect of pain. At the same time,
we pursue refinement of the study design and methodology
for subjective experience such as pain. Under the cooperation
with medical institutions, we aim to implement the integrated
care programs into Japan.
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Principal Investigator

- HATTA Taichi

- Center for iPS Cell Research and Application

- He was formally a biomedical scientist. He turned to empirical
ethics halfway through his master course after realizing the
process of informed consent greatly affects the quality of
clinical research and practice. His research interests include
the process of informed consent, shared decision making, and
physician-patient relationships. During his doctoral program,
he was awarded research funds for the project Mixed Methods
Observational Research for Informed Consent (MORE-IC)
consultation, which entailed self-teaching psychological statistics,
qualitative research, and research methodology.

- http://www.cira.kyoto-u.ac.jp/uehiro-ethics/member/hatta
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Museum collections tell you about history of animal and

human exchange in East Asia

HEZO-H > F-7-F
UNEEALASMENRETS 7O TLRL KEUNE, A
BMEREE TS T Ry NT—Y SERIFE, EERHFRE
HMAERRVERD

AMRTOT 7 b, KZEMEEEERARICEIVET ST
T E S EEKICEERRT 5, B, &E. PE. BE. NMF LA,
FTAX T X— BA. L= T YAR=I ToUEL,
AR AFXFVR, TAVHD Ny TRKEOEZEAREE#IC U -EEHR
FJEH‘%U)yEIFﬁ»‘?»/ R7—TV%ELLEN S, XEE. BRE. &
WEEHEI L AT o T7RXREEETT 5,

BRDEN

EREH£RFRIC L) DBFRETEIC T S TR A & HEIICIE - /= B
BEE@ADIMIBTIE, BEER. ZHER. Y. #EY). BEME
EHRPBEL . BYEREAOH L WVMAENRR., EEXxy FT7—7
R, PM*”%%U—@ DEREBEELT. 1 EBICRHTIY
TrEHFERET—<IC. 2FEBICN/ATTITICE T2 KRFE
MEOZERBX Y F7— 7@1‘%5&’& BiELAEBEYCRIILER
B, FHr-rEBRERRARICOE

SHEORE

TITDORFEMEOER R Yy b7 — 7 EiE{EL. EMERNFOEF
AMEPMEBY — 4 — & b?ﬁﬁﬁ?éﬂy”’fﬁii EHED D, BAW

EREEHABGOE-EERNE AT R E
1V MEELRBET,.

EDBEHICH-ETO

. = ot E L
A EREYCRY YL [KEEYEOIL IS 3> h 583 AB - Xt - BROBEEA]
(2016 F£10A. N/ A1)
International Symposium “Interactions of Human, Culture and Nature Explored with
University Museum Collections" (Oct. 2016, Hanoi)

Keywords

Asian exchange history,
university museum, specimen,
interdisciplinary science,
international collaboration

Project Gist

Museum science and Asian network
studying museum specimens
interdisciplinary

Background and Purpose

This project focused on the interdisciplinary study on the
history of exchange occurred in East Asia with international
collaboration of university museums. With constructing the
multilateral network of international collaboration based on
specimens deposited in top universities from the countries
of Japan, Korea, China, Taiwan, Vietnam, Laos, Myanmar,
Thailand, Malaysia, Singapore, Philippines, India, United
Kingdom, and the United States of America, we focused on
reconstruction of the history of Asian exchange crossing the
disciplines of cultural, natural, and technological histories.

Project Achievements

The history of Asian exchange has been originally explored
beyond disciplines with the international collaboration
research. In several areas historically related to the maritime
transportation ports, we have surveyed the historical materials,
archeological materials, animal specimens, plant specimens,
and architectures. In order to the exploring the novel values of
the museum specimens, and to establishing the international
network, as well as developing PM young leaders, international
symposia were organized for the topic on the Egyptian
archeological materialsin the first year in Kyoto, and for the
topic focusing on the formation of multilateral network of
university museums in Asian countries in the second year
in Hanoi. These symposia have led to the new international
collaboration research.

Future Prospects

In the future, we plan to continue to make stronger international
netwiork of university museums in Asian countries and to
challenge the development PM leaders from young talents in
the field of museum science. We try to develop new project to
promote the practical human exchange between Japan and Asian
countries as both of inbound and outbound.
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Principal Investigator

- IWASAKI Naoko

+ The Kyoto University Museum

+ The university museum is exciting. Because many of the collections
are unknown materials waiting to be studied, where large and small
discoveries are made every day. Another beauty of the university
museum is to be free. Many people gather there, analyze the materials
with a flexible idea, and talk with each other. | hope to share the pleasure
of learning from materials with as many people as possible.

- http://www.museum.kyoto-u.ac.jp/
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