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The graduate school has faculty members with diverse areas of
expertise such as engineering, medical science, pharmaceutical
science, health science, literature (philosophy, ethics, religious
studies, and history), social science (medical jurisprudence and
social innovation).
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Medical Bioengineering Section
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Medical Devices and Materials Engineering Section
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Healthcare Sciences Section
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Human Care Innovation Section
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This graduate school targets the actual settings of
health systems. In other words, we will work not
only on medical care that is centered on outpatient
and inpatient treatment at hospitals, but also on
comprehensive difficulties and issues. These include
medical care service at home, nursing care and
preventive medicine for prolongation of a healthy life-
span, and the way of life in the terminal phase. This
graduate school takes the approach of interdisciplinary
science. The activities for the solution of issues can be
explained with the following cycle consisting of four
steps as follows:

(@ Society and nature (Actual settings),

@ Observational and analytical activities: through
academic approaches,

(3 Coming up with ideas (products and systems),
@ Applying ideas into practice, then returning to @.

Our graduate school aims to raise personnel who can
explore issues arising from actual healthcare settings,
creating ideas that contribute to the solution of these
issues and putting them into practical use in society in
cooperation with stakeholders working in healthcare
settings.
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Understanding and communicating education. daily life
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Understanding and communicating
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RS

ctual

GI1EREYEE
FATF4T
(E/ - ER) ZRIHIS
Structural activities
creating ideas
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From the figure of Professor Hiroyuki Yoshikawa (Science Council General Competition Engineering Symposium 2016 et al.), Quotes changed
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Curriculum in line with the problem-solving cycle wang

Our main educational objective is to cultivate human
resources which can make contributions to the establishment
of better health systems. Health systems refer to people,
products, and systems related to the health of people and
society at large, including medical and nursing care facilities.
The skills and capacities needed for such personnel are:

Practical ability to collaborate with others to create
products and ideas used to solve problems

Inquiry skills to understand issues inherent in health
systems in depth

Communication skills to collaborate widely

Expertise to understand, collaborate, and integrate other
fields while deepening knowledge in one’s own field of
expertise (integrated science)

Liberal arts ability to deepen one’s own knowledge from
various studies

In this graduate school, we adopt an interdisciplinary
scientific approach by merging various fields of natural
sciences, engineering, humanities and social sciences in the
following cycle: First, students find and learn about issues
(challenges) in actual settings — analyzing them

— creating things and systems based on the results — and
putting them into practical use — so that they can solve or
improve on the issues.

Above all, this graduate school aims to cultivate personnel
who are capable of contemplating issues in an integrative
manner taking advantage of such a broad range of fields of
specialization, understanding the cycle that is necessary for
solving these issues and supporting the intercommunication
and linkage between each step of the cycle (in the Master's
Course), and who are eventually able to move ahead with
this cycle by themselves with a higher perspective (with a
bird’s-eye view) in an ideal fashion (in the Doctor’s Course).
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Practical interdisciplinary
medical science and
engineering
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Advanced hospital
icement
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Advanced internship
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ISEHS specialized research

ISEHS introductions
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Curriculum policy: Integrated
and specialized subjects are
available to foster the
knowledge and skills required
for activities 1-4.
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Master’s course
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ISEHS compulsory

subject
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Doctor’s course

ISEHS compulsory
subject
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Advanced ISEHS
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Admission (F#fflld https://www.gisehs.okayama-u.ac.jp/admission/ %z
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Admission Policy for Master’s Course
We broadly welcome students from within and outside the university who possess
the ability to tackle and solve problems, the inquisitiveness to think deeply about
health system issues, the desire to collaborate widely, and the ability to deepen their
own knowledge in specialized fields.

Abilities Expected of Prospective Students

Rebzdh

[REEA] - NVRY T LORBERRICEITT, & & HE L TITE
FRHIENTES,

[BRA] 1 NVRYRT LDREIC OV TERNBIRZ R TABEZE
BESNCTBTENTED,

[I2az=5—vavh]  tEEOREPIBEBI ZBIARIC

KUBSEBDDIIENTED.

[FPIA] : BSOEFIRLOERT R LILATARICEBF ST, B
DBOEZSPHRFEGEZRIAND LN TES,

(BN - BSOHPIRLICHEF ST, RiFDALICOERERSHV
flFBTENTES,

BTEpRE AREZTANOAH (PRIvyay - -KRUY-)
LHBEBELEPTN. ZUTBVRESZRS. NUVAYRT LORE
BERICEITT, BSOEPIRERICBEST. SHERT—IHLI—&
BEL. TETETRIRENDEH DA ZZANN S KDET .

RHBH

[EEAH] - NVRAY R T ADEBBCOVWTEIRMICHRE - BRL.
BERDIZHDE /PP AT« PRIBICEIFTERELTTH
FBHTENTED,

[RRA]  BROVESIC KW BRBOAEISES LN TE, SREER
EHDAT—IRII—DERTED LS ICHPT B &h
TES,

[O=22=5—y3avh]  SHEBRT—IHILT—EDOREBLT,

HEICEHESTENTED.

[EPF97] : EPIEBICHT 250, - IREEZERD DD, MBELDBE -
MRFEZZORET BT ENTES,

[B#EA)] : EHESDTEI LR ERNTETESDRENESD D
TENTES,

Ability]

The ability to take action in collaboration with others towards solving health system
issues.

[Inquiry Ability]

The ability to look at health system issues through multifaceted perspectives.
[Communication Ability]

The ability to improve oneself through collaboration with others and interdisciplinary
research across different fields.

[Specialized Ability]

The ability to not only focus on basic and applied research in one's own specialized
field, but also to incorporate different perspectives and research methodologies from
other fields.

[Liberal Arts Ability]

The ability to maintain interest in and continue learning about different fields, and not
only from their own specialty.

Admission Policy for Doctor’s Course

We are seeking individuals from both inside and outside of our university who have a
rich education, specialized skills, high ethical sense, and the implementation ability to
act in collaboration with diverse stakeholders to address issues in the health system.

Abilities Expected of Prospective Students
(Implementation Ability]

The ability to take action to create things and ideas for resolving various issues in the
health system; examining and understanding them from multiple perspectives.
[Inquiry Ability]

The ability to understand the issues through multi-faceted consideration; the ability
to explain these issues in a way that stakeholders from diverse backgrounds can
understand.

[Communication Ability]

The ability to support and understand each other through interactions with diverse
stakeholders.

[Specialized Ability]

While deepening knowledge and skills in a specialized field, the ability to learn and
integrate the thought processes and research methods of other fields.

[Liberal Arts Ability]

The ability to strengthen one's own abilities by learning more broadly and deeply.

gFﬁﬁEiEb‘ chi%T%UJJEEﬁ@ﬁJ Examples of career paths using specialist skills after completing the course
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Division of Interdisciplinary Science and Engineering in Health Systems

B NVRYRT LGRS EEE

Department of Interdisciplinary Science and Engineering in Health Systems

BP9 BERRDEH E AR = B B B
Section Research Areas Professor Associate Professor | Senior Assistant Professor | Assistant Professor
HARERED FERETS TR &% #  KHA Eo R
Design of Biofunctional Molecules SERA Takashi MORI Tomoaki MORI Koichi
NA7 - R 15 FELE O O® FHERT I
Medical Single Molecule Biology IDE Toru HIRANO Minako HAYAKAWA Tohru
Bioengineering e T
B RERR ST mr | MAGARI Masaki
Applied Cell Biology TOKUMITSU Hiroshi KiFE B=E
OHTSUKA Satomi
N1 AR TR 21 B =M BEZ AlE =t
Biomaterials Engineering HAYAKAWA Satoshi | YOSHIOKA Tomohiko KATAOKA Takuya
S FIZ K B ps =Rl BR A
Biomolecular Engineering OHTSUKI Takashi | WATANABE Kazunori TAKAHARA Mari
FIWARS VAT LT {ERESHPD
Organelle Systems Biotechnology SATOH Ayano
EREERTS —RE—88 =5 B
Medical Protein Engineering FUTAMI Junichiro MIYAMOTO Ai
DTS =l B

Molecular Cell Engineering

KANAYAMA Naoki

A IERALIES 18 B8
Eﬁm&g Human Centric Information AIDA Toshiaki
" Processing
B
e EREHR Y hD—% B
Medical Devices WY fExE =B
and Materials Information Network T =3 =
Engineering Technologies for Medical YOKOHIRA Tokumi MIURA Hideyoshi
Engineering
e 2
Adva:‘cieudm EElei?r;EM?e;Elfement oAl A2 e B
Technology KIWA Toshihiko WANG Jin
AVITI—RVYATLZ| HEFE BEE
Interface Systems NAKAZAWA Atsushi
RAPHERZ B RR BE 8 [ TITI
Cognitive Neuroscience YANG Jiajia TAKAHASHI Satoshi YOKOYAMA Hiroshi

| Okayama University Graduate School of Interdisciplinary Science and Engineering in Health Systems

Section Research Areas

B r

Professor

R

Associate Professor

HH7E58 1 BFE
As of May 1,2025

Senior Assistant Professor | Assistant Professor

NVAVZTLRRIAYNE | B BE
Health System Management | WATANABE Toyohiko
NVRT7 BHIE BEBFET
U”f IR Nursing Science HARADA Nahoko
Healthcare Sciences LERIBRERIS A
Biomedical Informatics MORITA Mizuki
REHRIERSRN S BH ®=2
Radiological Health Science OITA Masataka
EFRRERERRES

Medicine(Ophthalmology)

Regenerative and Reconstructive

We KE
MATSUO Toshihiko

EEEBAMTERIRID A

Pharmaceutical Biomedicine

FEF S

KANO Mitsunobu

BAXI LR EX =1
Japanese Culture MOTOMURA Masafumi
E1—xY77 AR5 BH B
A4 /R=Y3y Religious Culture HAKAMADA Rei
LT 3 EBA RE N
Medical Law SHISHIDO Keisuke
= fine ,— =1
Hisﬁ?o)?ejci{r?emand X AT HIRD <B4
Technology YOSHIBA Yasuyuki KOMATA Megumi
BRPRIEES BY% BE&

Clinical Thanatology

HIKASA Haruka

Social Innovation

V=Y v)bA /R=2Y3 VR

B KR

FUJII Daiji

b=t o e e Sl

Coordinator of Interdisciplinary Science and Engineering

Rt T = EAR 2R AR

B IHfZERFT

Cancer Stem Cell Engineering

1IBIR OB %2 ERR (8D

TAK B

SHIMIZU Takeshi

wR Sm*
SENO Masaharu

R —fE*?

KUMON Kazuki

*3BE (D)

*4:WTTHE
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Inhibiting the Growth of Cancer with "Artificial Transcription Factor (ATF)"
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Working at the interface between chemistry and biology, we N 25 g1 = < Aol = 2 \
are conducting interdisciplinary research into biofunctional gﬂ%}:ﬁu o oRREE fﬂ@,ﬁ:@wmm DRREIHFIEA. B COAMDIRDIEIEELIREY

molecule function in order to develop revolutionary new anti-
viral biotechnologies for use in agriculture and human / veterinary
medicine. More precisely, we are conducting interdisciplinary
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Hey  EALEEn
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research with using newly designed artificial biofunctional molecule
including artificial DNA-binding proteins and enzyme - that has
been developed based on knowledge of functions of biofunctional
molecule. We hope to develop novel therapeutic molecules for
various diseases including cancer and to save people from food
crisis by creating agricultural crops which are resistant to viruses.

Avona
SARARNA

SARARNAD
DESR
[e——

P
| = ATHMYNRE

RAEBNT Faculty

IR 5 #H & Professor SERA Takashi
ANIREFEEI VINTEDTY A Y EZDINA. ATHEERFIC & 2RERSIIEG T ORIEIE

Kento Nakamura, Taishu Nakao, Tomoaki Mori, Serika Ohno, Yusuke Fujita, Keisuke Masaoka, Kazuki Sakabayashi, Koichi Mori,
Takamasa Tobimatsu, Takashi Sera, “Necessity of Flanking Repeats R1’and R8’of Human Pumiliol Protein for RNA Binding,”
Biochemistry, Vol. 60, pp.3007-3015, September 2021.

Etsuko Yokota, Tomoki Yamatsuji, Munenori Takaoka, Minoru Haisa, Nagio Takigawa, Noriko Miyake, Tomoko lkeda, Tomoaki
Mori, Serika Ohno, Takashi Sera, Takuya Fukazawa, Yoshio Naomoto, “Targeted silencing of SOX2 by an artificial transcription
factor showed antitumor effect in lung and esophageal squamous cell carcinoma,” Oncotarget, Volume 8, No.61, pp.103063-
103076, October 2017.
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We have developed a design method for artificial DNA binding protein that can bind to the promoter of specific genes on the
human genome. By fusing an effector domain to this artificial DNA binding protein, we have developed an Artificial Transcription
Factor (ATF) that permits the activation or suppression of target gene expression in plant and human / animal cells. We have
then created an ATF that is able to bind and suppress the expression of "SOX2 gene", an oncogene associated with both
lung and esophageal cancer. We have confirmed that the introduction of ATF results in the effective suppression of SOX2 gene
expression, thereby preventing lung and esophageal cancer cell proliferation.
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Establishment of Innovative Technology which Inhibits Virus Replication
Using Artificial Nucleic-Acid-Binding Proteins

DA LRIE. FRICEAL. MBIRNTEET SIS
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Tomoaki Mori, Chiaki Warner, Serika Ohno, Koichi Mori, Takamasa Tobimatsu, Takashi Sera, "Genome sequence analysis of new
plum pox virus isolates from Japan,” BMC Research Notes, VVol. 14, Article number: 266, July 2021.
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Tomoaki Mori, Kento Nakamura, Keisuke Masaoka, Yusuke Fujita, Ryosuke Morisada, Koichi Mori, Takamasa Tobimatsu, Takashi = AT HIFREE
Sera, “Cleavage of influenza RNA by using a human PUF-based artificial RNA-binding protein-staphylococcal nuclease hybrid,” BEEMDBFDREHRISGERIT DL, fRICEYEA iR : ‘
Biochemical and Biophysical Research Communications, Vol. 479, Issue 4, pp. 736-740, October 2016. TOET DANRG ) ©OUHR

| H— BI ¥ Assistant Professor MORI Koichi
B9 S VB, HERMESERORIGICET BTHR. BMEBESY /NI BOREENE SISH

Koichi Mori, Toshihiro Oiwa, Satoshi Kawaguchi, Kyosuke Kondo, Yusuke Takahashi, Tetsuo Toraya,"Catalytic roles of substrate-
binding residues in coenzyme B,,-dependent ethanolamine ammonia-lyase,"Biochemistry, Volume 53, No.16, pp. 2661-2671, April
2014.

Koichi Mori, Koji Obayashi, Yasuhiro Hosokawa, Akina Yamamoto, Mayumi Yano, Toshiyuki Yoshinaga, Tetsuo Toraya,"Essential
roles of nucleotide-switch and metal-coordinating residues for chaperone function of diol dehydratase-reactivase,"Biochemistry,
Vol. 52, Issue 48, pp.8677- 8686, December 2013.

After entering the body, viruses proliferate in cells, infect livestock and crops, and cause widespread damage. Based on the idea
that viral infection can be prevented if we can stop viruses from growing, we developed two novel virus inactivation methods,
both of which use artificial nucleic-acid-binding proteins as a key molecule to recognize viral genome. First technology is
inhibition of virus replication protein function by blocking its binding to a viral replication origin with our artificial DNA-binding
protein. Second technology is inhibition of virus replication by cleaving viral genome with our artificial restriction enzyme. In this
project, we try to further develop these technologies to solve issues in livestock and agricultural crops.

RS - ESR LY 9 — EHOEMAISHEER (RO BRSHER)
BRAIN (NARO) Integration research for agriculture and interdisciplinary fields

. J . J
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INAZ « BIFEERPI Medical Bioengineering Section

1 D FEYEEDET Single Molecule Biology
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Studies on gati.ng mechanism of ion-;hann.et p.roteivns. C;t;@(
Development of single molecule sensor device using single ion- / 4

channel current recordings. (Ide)

e
Studies of photoactivated proteins for creating optogenetics (" ‘
tools. (Hirano) ‘/
Development of novel mosquito-control agents using insecticidal ;‘w
toxins, and application of toxin-polypeptides to new fields. wi
(Hayakawa) i

Insecticidal protein

L

Formation of pores in the lipid bilayers

J

RAZEN Faculty

B HiH (TS Professor IDE Toru
1 DFEAEIC KD F v RIVEEHDEMEFIEDRRE / 19F VY —DRR

Single molecule analyses of ion channel proteins. / Development of single molecule sensors.
Hirano, M et al., BBA 1861, 220-227 (2019). / Okuno, D. et al., Nanoscale 10, 4036-4040 (2018).

B T R8T HEBIE  Associate Professor HRANO Minako
REEE & ARSI HEOEOIEREOHEAE., ZNSZFIAURIESIEY — LD

Activation mechanisms of membrane proteins and photoactivated proteins/ Development of tools for drug discovery.
Hirano M et al., Sci. Rep. 11(1). 17934 (2021)/ Hirano M et al., Sci. Rep. 9(1). 20262 (2019)

B2/ # Bl 2 Assistant Professor HAYAKAWA Tohru

BtENEDRR b+ ZFIA UTe#i U WA RE ORISR

Biological insecticides using Baccilus thuringiensis insecticidal toxins.

L

Shiraishi et al., Appl. Entomol. Zool., 57: 63-70 (2022); Hayakawa et al., Appl. Microbiol. Biotech., 104:8789-8799 (2020).

B J0Y 1T PDIBIT Research Interests

1 P FEHALEIC KD VY —DRF

Development of bio-sensor device using signal molecule measurements

1 HFeHREMZRVCRRERY TV Y —DREEIT>TVET. BY VT LTSNS S >/ VOB E i
DRCTFE L. MIERAOYEOHEAY) ZHE L TVET, TNSDI VNI F, BILFREH SHEENF T,
HODBMADFENCBIS L TVE T, BY /T DEEERRE, KERBERICDOBND LN FRIN, EZH
ICEY VNI DERITIER T BRI T SARBNTVE T, BY VNI FEEGHREDEERY—5'Y b
TIN., ENEANDMENBITENFELRV S, ZORERIAELIEENTVET, fhcbE, KB
S[ERWEEHRICRDHTS (\A 22—y hROU—Z27) FNA ZADREFEZEERELTVET, [FICALRE
BRAEFRINDEHANEE. AERMEZBECEASND LN SIEDBENICESILFETY . IBROFEE
[FRGD. FUWALBEBREZRH T2 ENTEDERTY,
The lipid bilayer single channel recording technique is commonly used to
measure the detailed physiological properties of ion channel proteins.
It permits easy control of the solution and membrane lipid composition.
Although it is compatible with pharmacological screening devices, its use
is limited due to the low measurement efficiency. We have developed a
novel lipid bilayer single channel recording technique in which solubilized
ion channels immobilized on a gold electrode are directly incorporated

into a lipid bilayer at the same time as the bilayer is formed at the tip
of it. Using this technique, we measured the single channel currents

ion current

gate stimulus

of several types of channel proteins. This technique requires only one open
action to simultaneously form the bilayers and reconstitute the channels current

into the membranes. This simplicity greatly increases the measurement closed
efficiency and enables the technique to potentially be combined with high- f ’ * '

throughput screening devices.

9 | Okayama University Graduate School of Interdisciplinary Science and Engineering in Health Systems

BtEHIMED IR b+ VZFIA Ui UV REI DRI R

Biological insecticides using Bacillus thuringiensis insecticidal toxins

BtENMEDIRE bV ZFIA U Te#i U WA RE DORFE
NIUTRFVITRBEDIA L ARREZEN T 2WEE MCE>TAERERM T, ULHWULETTHRET
DWOBABREH LU <. BRBEFDOREFEAEE MCERRECBVREZRILFET. £ MPRIECRS. BOFH
HEFIFRTIREIRBABRAD KD SN TWVE T, FafeBIFHIBME (Bacillus thuringiensis) [CEERY 3 RKADIR
MFYVEERALT, HTLLWHAEDRREIDRREZ UTWET, BFORR MY Y ZE R FRIRZ IS CHE
U KUAEEOBVRR N YV ZERT DT ENBIECTT. OOV T MIBITIWERSERT 31217 TR
<, WHMEN T BRALIRERREDIRICEDF S UF T, {EFRBINDOERSEHINT 5T & TEERPEMIRE
DREICHHFESLET,

Biological insecticides using Bacillus thuringiensis insecticidal toxins.
Mosquito control is a central means by which mosquito-borne diseases such Soil bacterium Bacillus thuringiensis
malaria, viral hemorrhagic fever, and lymphatic filariasis can be prevented.
Chemical insecticides have traditionally been used for mosquito control, but
these agents have negative impacts on other organisms and the environment.
These concerns have prompted the development of alternative approaches such
as biological control. One of the most widespread and environmentally friendly
biological agent is a Cry toxin produced by soil bacterium Bacillus thuringiensis.
We improve mosquitocidal Cry toxins more effective using biotechnology. The
project will contribute to the control of mosquito as well as mosquito-borne
diseases. The use of mosquitocidal Cry toxins, which is an environmentally friendly
agent, will contribute the protection of environment by reducing usage of chemical
insecticides. The efficient screening device will facilitate use of biological resources.

¥ Pore-forming
insecticidal protein

Culex pipiens mosquito larva

. J
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Z9EF Applied Cell Biology

BEPERHERET DS @A D S OB ER
U. B EBEn 1T S 1P FOSBHIRIG I
RROEHRELTEOTT, CNSOWREES T3
BOH - 8. Y. BY. BEFHRGSEEOE
BILHEIOR< DY . ZNSOREREN A ZED
HETBEREBESISRITCENABNTLFT.
ABOTRETE. ENDILYDLAT BN
KXy Vv — & T B BHEREINCRREST, 2
DEBRES TLALTHSH(CT BT EZENE L

TWVWET, (0 VB{ERIGE & DEIERZ IS MEEA 5V EY YRACBEREN U I8N Ca R MIRERHS & BFRAEEOMR”
BRGECO SPDNGREEESTHY, TOE(L (i o e b it s SRR
FORIERINT 55> /10T VBBROS FLA e e
VTR - BAERIT & T NICE DV CRIERAZ(T ®

TOET. SHIE. FEEPIAMRORE - i =
BSREREBNCE SHTFRAEBELTLVET, B

. HAOBBIEE(FRERRT 2 REOBIIRET  ©

E == )
RU. IFREERBOBEERZHEALTNET, m,w.,“_? = ’°i'
505 amﬁm
Our laboratory is focusing on the intracellular calcium (Ca2")- ‘ A
dependent signal transduction system. We are studying the 5"77 o g
structure and function of protein kinases and developing protein ’mﬁm&«
kinase inhibitors. Furthermore, we are analyzing the regulatory

“CaMKKa m&}?ﬂlﬁ R RS

mechanisms of immune system including antibody responses.
i amedin EaRa 5 (30} 0 oo, o, Con 7~
%31, CaMKI - KIV: Cal M$f «mv RP: Arwvrvn.e VSRR (17 9 5014538

B J0Y 1T PDIBIT Research Interests

CalmodulinikfZit s >IN T B YU VB LEER D HIEIRE & BIFERR

Regulation of Calmodulin-dependent Protein Kinases and Development of Protein Kinase Inhibitors

LTOEZBRICBVT, EEOMIBANILY D LAF>Y (Ca™) [FEAHY RXEYIv—E UTlRENIER
CEZREE U, AUNE. B, REINED SBREECESSHR MRS ZRELET. PTHIV /T
B VEB{ERINECa BREERECHSVTHMIERY 7 ILOEIE. BRI EDmh S PDRRE
HEESEFRRINTH Y. Ca’'/ calmodulintkfzits > /S0 B VEMEEESR (CaMFF—1) [Tk aE
INFI. CaMFF—EOPTH, BLESHHRICERIITHFEEL. BEFIO—ZVT LD THEID
LfzCa”"/CaM-dependent protein kinase kinase (CaMKK) & FRDIZEHID VB EBEZRE D VBE UiE
92T ET. CaMFF—EART — REBRMIFIBRTERE (TH) ZER T2 TLEBHSMCLE L.
Ffe. CaMKKIZH T ZFEEFISTO-609 P TIM-063DEEIEICHRIN L. MR TR JF )L mEHAE DEIRHEE
EAICERASNTLERT, TNICKY, KERTEFBHIERPRMBRERED SHHAE S SICEHIIRA >,

7 IV —)UMHBERRIEAT RS R EDEE S OBEENHESH TS
m

MBS FENE LCOBBRNES N EBY DDBYFT,
(CaMKKa) %f-imMeu\‘n,

Caz‘/catmodulm-dependent protein kinase kinases (CaMKKs) were

originally identified as a member of the calmodulin (CaM) kinase (CaMK) ns |

family, which phosphorylate and activate AMPK and two multifunctional mﬁw —_— 0

CaMKs including CaMKI and CaMKIV, constituting Ca*'-dependent &m J‘ngﬁsgm‘ 77
fa g

kinase cascades named CaMK cascades. We have developed a %
CaMKK inhibitor, STO-609 and TIM-063 to evaluate physiological P " K y
and pathophysiological function(s) of CaMKK-mediated Ca*'-signal [ca*}, 8

“HVIGHY VRACRR ERAER O TERIAE R

transduction. Now, we knew CaMK cascades are involved in various
oKL FCa csmodin RO C £ SWERILI LT, HEAITMOGS) &
FECRLIATS, Co o FDB1UPGS Vepocamocn POG1CrOIAUCSE

cellular responses including neuronal activity, metabolic regulation and
cancer cell growth. hmars Puraren o £ Gonpue. Gham. 25 2004 £V mnwwga’%nzc;:;;;

RAZEN Faculty

BEX & - 1 Professor TOKUMITSU Hiroshi
MRRAAILY O MERIDEBBOD FA DAL EEIBREE

Physiological function and molecular mechanism of intracellular Ca**-signal transduction

(1) Yoshida A*, Ohtsuka S*, Matsumoto F, Miyagawa T, Okino R, lkeda Y, Tada N, Gotoh A, Magari M, Hatano N, Morishita R, Satoh A, Sunatsuki Y, Nilsson UJ,
Ishikawa T, Tokumitsu H. Development of a novel AAK1 inhibitor via Kinobeads-based screening. Scientific Reports 14(1):6723 (2024) *equal contribution

(2) Tokumitsu H, Sakagami H. Molecular Mechanisms Underlying Ca2*/Calmodulin-Dependent Protein Kinase Kinase Signal Transduction.
International Journal of Molecular Sciences 23(19):11025 (2022)

(3) Kaneshige R, Ohtsuka S, Harada Y, Kawamata |, Magari M, Kanayama N, Hatano N, Sakagami H, Tokumitsu H. Substrate recognition by Arg/Pro-rich insert
domain in calcium/calmodulin-dependent protein kinase kinase for target protein kinases.
FEBS Journal 289(19):5971-5984 (2022)

B IE® B 3 Assistant Professor MAGARI Masaki
ERAEMAMRRIC & 2 EhDR IS OISR T B

Regulation of Germinal Center Response by Follicular Dendritic Cell

(1) Magari M, Nishioka M, Hari T, Ogawa S, Takahashi K, Hatano N, Kanayama N, Futami J, Tokumitsu H. The immunoreceptor SLAMF8 promotes the differentiation
of follicular dendritic cell-dependent monocytic cells with B cell-activating ability. FEBS Letters 596(20):2659-2667 (2022)

(2) Ogawa S, Matsuoka Y, Takada M, Matsui K, Yamane F, Kubota E, Yasuhara S, Hieda K, Kanayama N, Hatano N, Tokumitsu H, Magari M. IL-34 cell surface
localization regulated by the 78 kDa glucose-regulated protein facilitates the differentiation of monocytic cells. Journal of Biological Chemistry 294, 2386-2396
(2019)

(3) Magari M, Nishikawa Y, Fujii Y, Nishio Y, Watanabe K, Fujiwara M, Kanayama N, Ohmori H, IL-21-dependent B cell death driven by prostaglandin E2, a product
secreted from follicular dendritic cells. Journal of Immunology 187, 4210-4218 (2011)

BRI B BY) 3 Assistant Professor OHTSUKA Satomi
FVNTEY VEMLEERIEER O S LAICE T 3%

Development and Application of Protein Kinase Inhibitors

(1) Ohtsuka S, Miyai Y, Mima H, Magari M, Chiba Y, Suizu F, Sakagami H, Ueno M, Tokumitsu H. Transcriptional, biochemical, and immunohistochemical analyses of
CalVIKK B/2 splice variants that co-localize with CaMKIV in spermatids. Cell Calcium 117:102820 (2024)

(2) Ohtsuka S, Taisei Okumura, Yuna Tabuchi, Tomoyuki Miyagawa, Naoki Kanayama, Masaki Magari, Naoya Hatano, Hiroyuki Sakagami, Futoshi Suizu, Teruhiko
Ishikawa, and Hiroshi Tokumitsu. Conformation-Dependent Reversible Interaction of Ca*"/Calmodulin-Dependent Protein Kinase Kinase with an Inhibitor, TIM-
063. Biochemistry 61, 545-553 (2022)

(3) Ohtsuka S, Ozeki Y, Fujiwara M, Miyagawa T, Kanayama N, Magari M, Hatano N, Suizu F, Ishikawa T, and Tokumitsu H. Development and characterization of
novel molecular probes for Ca”'/calmodulin-dependent protein kinase kinase, derived from STO-609. Biochemistry 59, 1701-1710 (2020)

R EIAHER(C & B A Z DHIE B DEFER

Elucidation of Regulatory Mechanisms of Antibody Responses by Follicular Dendritic Cell

EHAICEBA UERREL I ABRBOEIRICIE. U/ ERO—ETH 2Bk EESNBNENEBREE]
Z85, BilfadHRZRHE UEHET 2L, EiaaikiliE (FDC) OflEnd sy //\?ﬁﬁ%é‘xh%tbmtﬂ?l;ﬂ
DIFTRIFMIESZTER U, FUADIEEEA L7217 - fe DB (CHAEEMIR © NS (CBEREEMENE91ME
T5. HAld. MAEEHEZ NRNICHETE SRR ZEE L. BoD TORINOHIE SRR REI7ZE
B FDCOHAERIZITIR D TWVD, TNETIC, MRTYIHTY D AFDCHZERIL Uz, FL-YZFIA LTz
FIBERNT &, PR COEMHBIEBEEERZBIRCE 2 co. MiEERZ RV FDCORAERTZ
OEE Lk Ulce INETIC, ERNDAREERBORIEEREIC” FO0—F U, FDCIC K2 EHkEEGBIRI Y
O—VDEREEZHHEAT 5 & EBICFDC LB s DMEBERERZD FLUNILTHSNE L TER UL,
E5(C. FDCOBHRBDHEERELN DI FEED R RICH BRI > TVET,
Antibodies are proteins that are produced by B cells and plays an important

role in eliminating the pathogen and cancer cells. Antigen-activated B cells

form a specialized microenvironment called germinal center (GC), together

with follicular dendritic cells (FDCs), in secondarily lymphoid tissues. In GCs,

B cells differentiate to antibody-secreting plasma cells or memory B cells

after improving the affinity of antibody. Now, we focus on the immunological
functions of FDCs that play a critical role in the regulation of GC B cells

responses. Firstly, we have established mouse FDC line, FL-Y, to develop an P amen h

in vitro culture system that enables us to reproduce cell-cell interactions in s } :> .

GCs. Using this culture system, we identified the novel mechanisms for clonal U z§ TNFa 7 \
selection of high-affinity antibody-producing B cells and molecular mechanisms TEAUESERE AR

underlying B cell- FDC interaction in GCs. Furthermore, we found that a novel RN (FRC) FOCHS (L)

function of FDCs, except for GC B cell differentiation. SERIAEHAMRL I &K B s REntsRE D AREA
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BN A TR TZEDE Biomaterials Engineer

FBEZEEARE UEAMH (INAF<TUT7)L) Oif
RS, TNCEET IHBEWRICMIEATOET,
EFERICREE T 2RO, BROBE - BRRICKRIIDOM
BORRZET>TVET, EREEAS AP, UVEBAIL
IYACEATDIHEREN—RELTITLVRA S, ZN5E
EEASEPEREN FZEAIL Ui LULIKEE - 14872
HOMRORFD, BEHEBCHES NIRRT &
IDRICEAT MR ZEDTVET, ERNDIARS - B
EHERREHEL TS Y. INFTICATBEEHRAERED
REIVIEHIT (GRAPE®) ZHEIILTWVETD,

We are engaged in research and development of medical materials
(biomaterials) based on inorganic materials and in education of
students related to them. We are particularly focusing on research and
development on materials that bind to living tissues and/or are available
for tissue regeneration and reconstruction. As inorganic materials, we
have been studying bioactive glasses and calcium phosphates. These
inorganic materials are composite or hybridized with metallic materials or
organic polymers to develop novel medical materials with new functions
/ properties. And we are also trying to design and prepare materials with
precisely controlled nano- and/or microstructures and to propose their
applications for the medical field. We are actively promoting collaborative
research with researchers and companies in Japan and overseas. We
have successfully established the surface treatment technology (GRAPE®)
of metallic implants for artificial joints under the collaboration with a
company so far.

RAZEN Faculty

u 2 B B ® Professor HAYAKAWA Satoshi

A7 VEREE ROF Y7 INI 1 SOEERT

Structure Analysis of lon-substituted Hydroxyapatite

® S. Hayakawa, Y. Oshita, K. Yamada, T. Yoshioka, and N. Nagaoka, "Conversion of silicate glass to highly oriented divalent ion
substituted hydroxyapatite nanorod arrays in alkaline phosphate solutions,” Ceram. Int., 44, 18719-18726 (2018) (2018%75)

FRAGZERG ZFUR LT= 7 1N o MLl

Apatite Deposition Technology by using Sub-millimeter Gap

® S. Hayakawa, Y. Matsumoto, K. Uetsuki, Y. Shirosaki, and A. Osaka, "In vitro apatite formation on nano-crystalline titania layer
aligned parallel to Ti6Al4V alloy substrates with sub-millimeter gap," J. Mater. Sci. Mater. Med., 26, 190

B S BB EBUE  Associate Professor YOSHIOKA Tomohiko
BRIEFNFEIC KD EFRIORIR

Fabrication of Biomaterials via Electrochemical Techniques

® M. K. Aktan, G. Coppola, M. Van der Gucht, T. Yoshioka, M. S. Killian, R. Lavigne, E. Van der Eycken, H. P. Steenackers, A.
Braem, "Influence of polydopamine functionalization on the rapid protein immobilization by alternating current electrophoretic
deposition,” Surf. Interfaces, 34, 102347-102347 (2022) (202249 A)

® T. Yoshioka, A. Chavez-Valdez, J. A. Roether, D. W. Schubert, and A. R. Boccaccini, "AC electrophoretic deposition of organic-
inorganic composite coatings,” J. Colloid Interface Sci., 392, 167-171 (2013) (2012118)

B HfE £t B 3 Assistant Professor KATAOKA Takuya
FEEEIED F £ DEEIERIC & B EFRIRIR

Synthesis of Biomaterials by using Interaction with Functional Molecules
® T. Kataoka, Y. Yasuhira, E. Fujii, T. Yoshioka, S. Hayakawa,"Incorporation behavior of Mg (Il) ion into hydroxyapatite in the
presence of chitosan,"J. Ceram. Soc. Jpn, 131, 569-574 (2023) (2023%9 /)

. J
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B J0Y 1T PDIBIT Research Interests

A4 74V ERBSERET /INY A N2 ERADEIS

Preparation of Highly-oriented Polycrystalline Ceramics Composed of lon-substituted Hydroxyapatite

EHEERFME LTRALSNTVZ 53 v T ADBE PR ERNEEEEHCRIFTHEERSHIC LU T EREAEMHZRRET 2,

B B854 7 VEREE ROF Y7 NS A SORIR E BFMEERT
EROFY7NT A SORBEBERVBEDEN . EARDRIEZAH L. REDFFHERERT BRIEERTEOERE
MYEDORE(CHEERIFT, HAPICEEA FVBA 7V ZEEA L. ZORAEDBIEES LUSEFIEE DBEREBRT 2.

W EFZER U IcRRR SR SR DRIR
WOIF A)VEBTERFEAANSKRAICAN>T. £ ROFIT7/INI 1 hORBRORBHETFEE—AHGOIC. B
WICTHTICERII LTV S, IRIRT A BIBAS R %Z U VBIEKBRICZEL. BeEBENICER LRI SHET D
HApfE&D T/ Oy R7LU—ZRIRL. 7/ D5 J0RT—LOREB#EISEZE I MBI ZRFET 5.

B NS FENAFES S v I AROREAEIERZFIE Uit Rig1sd
BOBEEZRDONT EMDT) S ROFITFZINIA NEDTFUNVTHEERSIE 2 & THEEDFTD
MEEHAZE ROFYT7INIA NDEIRERIBT 5,

In order to develop novel ceramics-based biomaterials that can replace the functions of tissues, influences of the structure and chemical
composition of apatite ceramics on biocompatibility are clarified.
M Preparation of partially ion-substituted hydroxyapatite
Oxo-acid ion-substituted apatite ceramics are prepared to control their lattice structures, " e
since disorder of the lattice structure of hydroxyapatite influences its biodegradability wnumx . é

and adsorption behaviors of cellular growth factors.
0.01M Na,HPO,(aq)
M Preparation of highly-oriented polycrystalline oxide ceramics =

To mimic the surface structure of the tooth enamel, nanorod arrays of hydroxyapatite
crystals having preferred orientation are prepared by soaking calcium-containing silicate
glass substrates in alkaline phosphate solutions.

W Synthesis using interfacial interactions between functional molecules and bioceramics
Functionalization of hydroxyapatite is achieved by the interfacial organic/inorganic
interaction between functional molecules and hydroxyapatite.

BRICENTE(C & 3 EHRORIS

Fabrication of Biomaterials via Electrochemical Techniques

B EREFNFEZ AV ERRS OSRBFOERE ZOERGA
IYNTEZBA CERSERBD 5T Y NTEDEBIELBDMBEBIULZNICERSE. ZRTREHE
ZERT B
NAF 2 PEBREEE UTERICDAT 3.

B ZHESZRAVCER - BT /B80T 0t AFREEEA
ZEEE CIME. /NIVRAR) ZEXSHRACEROERAICIGAT S LT, G- JikT /BE%
ZERT B,
ERESHEE T 2REBEASE UCERMHICINET 3.

B EYEFRHRYEZRAVCO—T « VT EDORRE
EMERBRDFT / T7AN— (QWO—RF/T7AN—=. FFV/FRIFVF I/ T74N=%) ZRHLZ
BRULEND—F « VI EERFT B,

M Fabrication of composites of biological components and scaffolds using
electrochemical techniques and their medical application.

M Process development and medical applications of organic-inorganic
nanocomposites by electrochemical methods using pulse or alternating
electric fields.

M Development of coating process using biologically derived nanofibers such
as cellulose nanofibers and chitin/chitosan nanofibers. Electrolytic deposition (ELD)

Electrophoretic deposition (EPD)

J
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£ FIEDE Biomolecular Engineering

EEDF (9VINTE. RTF R, RNARE) ZHEIC

LS FonFy—ILeall. Ealgomgey — Moleculardesign
DAPIEEBEDHIENCRII TS DI, ERIVADER
LTWEY, BlkEFZ>TLDERERG. 9v/508
HEEHR. NG FRNAICKDEIREMER. X MU LS
g, MERAER. MRt MEIRAE. PRE—V X
IV RYA M=V RBRETT, EFPDICEE DHEF
TSR D AEERE LB FTERNAERDRE (RS v
JFUNU—) [CETRARBITO>TVET, EHmDd
DR E|ZIB SRNAY S /NI BRI T 2 “BEREH R
firEDL<NE. HODDEMRRDMBBICHRIITD T
ENTED L. BEE - Y - BEWBERLARICHES Biosystem design
U2 ENTEDEER, [L<EBGRZEMRICE Ex. Expanded translation sy

Ex. Carrier molecule

~ Molecules made of proteins and/or RNAs ~

for intracellular RNA delivery

GGCUACGUCCAGGAGCGCAC
JeCeRVecAGaUCCUCOCaUGC UCA

uy g
AV -
& &

MOEBNGDFY—ILPEIN] ZRELLSELT

RES- tEiA j
Our major concerns are to design novel molecular tools for %Q‘s

controlling and measuring cellular functions, and artificial
biosystems for producing novel biomolecules and biodrugs.

WEB: www.okayama-u.ac.jp/user/ohtsuki/index.htm

L

Synthesized
protein

B J0Y 1T PDIBIT Research Interests

BocIAZVT T, HolHBIDHPICRNAZEIT S

Spatiotemporal control of intracellular RNA delivery

RNAICIFRLREIDBDN B, ZTNOEFLLDEBRRICEDO>TVET . 2T ME2IIZIVIT
B IMIRRNIC] BAT BT EN TENRBRABEGRROMRD L TEATY ., /. RNAZEEULTED
BIFENEAZR Iz B > TEMBEARIF ICEUAND ZENEETY ., 2T, BMRETE, REEFMIC
RNAZESF v U7 (BUOF) HFEREELTCVET. TOFvUTPEAVNDE, KELUTIMIBAICRNAZ
BUANDZENTEEFT, T5IC, TOFETE. —RNBF v UTPZHNDFEKS D BRNAEA DR
D SRTETORBNMENT EBDRESNE Uz, DFW, Bod A VT TR IHEREIF ICRE KRNAZ
BATEXT, ARIF. RNADED B EMIRR OB MR, RNARZEDXEEE UTHRAINDS
CEPHFENF T,
We developed a method for light-directed intracellular RNA

delivery using photosensitive RNA carriers. Our light-directed
intracellular RNA delivery method induced high concentrations @

Photomask

@H

of RNA in a short period. This effect was beneficial for the
temporal control of cellular events by functional RNAs. We are

now using this method for applications to investigate space- and
time-dependent RNA functions. Also we are trying to expand

this method for RNA-drug delivery to cancer cells.

Light-directed RNA delivery
into cells

Cells

RAZEN Faculty

B S # & Professor OHTSUKI Takashi
BoeIA=ZVITT, EoIHRDPICRNAZREITF B

Spatiotemporal control of intracellular RNA delivery

® |kawa Y, Wakai T, Funahashi H, Soe, T. Watanabe K., Ohtsuki T. Scientific Reports, 13, 13050 (2023)
5V INTBERENTHIET BT OFFE

Development of a method to phototrigger protein synthesis

® Ohtsuki T., Kanzaki S., Watanabe K. et al., Nature Communications, 7. 12501 (2016)

W EE F08I HEZUE  Associate Professor WATANABE Kazunori
£ S VP vess - o) )]

Elucidation of environmental stress response mechanism

® Watanabe K., ljiri K., Ohtsuki T., FEBS Letter, 588, 3454-3460 (2014)
#HiESMEZFEE I 5V 1 J ORNADEE

Identification of microRNA inducing neuronal differentiation

® Watanabe K., Yamaji R., Ohtsuki T., Genes to Cells, 23, 225-233 (2018)

| EE %ﬁ Bj] ?5( Assistant Professor TAKAHARA Mari
9 VNI EISELS S UHIA- YRS OIESSEICE T BTHR

Protein lipidation and synthesis of antibody-drug conjugates
® Takahara M., Kamiya N., et al. Bioconjug Chem 32, 655-660 (2021)

L

I VNI EEMZILTHIET 3BT OREF

Development of a method to phototrigger protein synthesis

RIFTAES [T—IRTZZ/FUIURNA] EVWSHIGBMEDEEYZFEFK T D EEbIC, INZALTI VY
JBOREXTHIE S 2FII7ZRFE L E Uiz, AIITTIE, KK, BoleIdA=ZV T, EolcfuBIc.
BEDY VINVBEDERZFEI D ENTRETT,

EEOEYICHBVTH. BRENBYV/NTEEHORIEIFEI TR >THY . BEERRIZLTVET,
JeEZRBEMPESNTH SHATERSNDEBE (REBR) (CF. BERIAIVITHINICERIND
IVINTENEHEN > TVET,

SORERE UToBkENR Y VN BERIRNE. FEBREPHRTERE [9V/ VU BEMOZEREHE] O
B ERRROMAIC DIIN D T ENHIFINE T,

Recently we have shown that protein synthesis reactions can

be light-triggered using a photoresponsive molecule (caged aa-

tRNA). Brief exposure to light releases aa-tRNA, a key protein

synthesis molecule, without damaging them, so that protein

synthesis takes place at the time and location of irradiation. This Caged aa-tRNA

15 | Okayama University Graduate School of Interdisciplinary Science and Engineering in Health Systems

method of spatiotemporally photocontrolling translation offers (inactive)
a promising approach for investigating the relationship between Lighk‘v‘
local translation and biological functions, such as embryonic e
development and cell differentiation.
!;
aa-tRNA
Trigger
of translation
L J
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HRS VAT LTESDE organelle Systems Biotechnolo

Flo. {bPERTZEMIRBEYZICET SR ZET T
WET, EYORNEMITHRMBIEEFILARS (Hi2
WINEB) CIFIINDIEEEDRRDRLIBERZES A

TOET. WIEEET B8, BOBWENTILNRS %
MEmzENET. WL, COWEREHE SIS . .
RSHHOBFEBATSCE, 2LT, FLHRSD AN A

HHI N U CERS PR ORECEI DY 2 ORGANELL
FLERHT BT EEREL. TREEDHTFT.
COSSBIREES. WETEN - BEFIFNER

wifrh SHlREGDOEF XML TZEFICDIFB I LN
TEXT,

An organelle is a specialized compartment within a cell that has
a specific function, and is usually enclosed separately within
its own lipid bilayer. When cellular activities occur, various
materials are transported among organelles. Our aim is to
uncover the regulatory mechanism of this material transport and
to study organelle biogenesis. We also seek to establish cellular
systems that can be useful for the development of medicines
and cosmetics. The research in our lab involves an in-depth
exposure to the wide range of methodological approaches used
in contemporary biology, from fundamental molecular/cellular
biological techniques to advanced cellular imaging.

http://www.okayama-u.ac.jp/user/organell/index.html

B J0Y 1T PDIBIT Research Interests
A RS v I'FUINY —EDORH

Development of intracellular drug delivery methods

EOREAREERS L. BEDSBEENT 2 LT, BECWRICEERITZIE (RSYIFTUNU-) [F FERIC
BECTY, B BABFENHRESN. ERESNOOBIUET. AMRETR. RSy IFUNU—E—5itEsH, 1D
WINRETHIAIHRIA, BEDEENRICEIFT DI EICL->T. FREXETS =
TEEEELTVET, ! =

To reduce the side effects of drugs and reduce the burden on patients, it is very important to
deliver drugs accurately to the lesion. Currently, various methods have been developed and
put to practical use. We aim to improve medical condition by delivering specific medicines
accurately to organelles which are intracellular functional compartments.

. J

A—IN—53 B DRaFE

Establishing extreme secretory cell lines

HIEBERPTIVEY, REFRER. BRATESN TR CHIERECEESNE T, COTEEZDWESVET,
RARETIE, HEERGE DB PMIASEICRN S T ENHSN TV IMGZ N URAZRREET 5 2 280
EUT. TESERFALCKIBVDMHAEZE D DMIIROBAZEIT>TVE T,

Digestive enzymes, hormones, receptors are produced in cells and transported outside
the cell and the cell surface. This is called secretion. We are developing cells with higher
secretory function by various methods with the aim of eliminating dysfunction of digestive
enzymes and endoplasmic reticulum stress which is known to lead to cell death.

RAZEN Faculty

B (£ HPD W ¥ Pprofessor SATOH Ayano

JIWIFREIDESR DI DT, 2017-2024F DEHEFIFHEDHEEZIRI PMID]

® SNYY—IEHNT NE—MERIESNHE] & UTDTEEM [38181031]

o BILZNUAMBICHBIFZTIVILNSYRTS5—E8L£I7 TI—ADHER [36780470]

o JILIKDEENHDEICET BT — S5 —Z VI LRI MREERHEDAPINFR [36512222]

o IILIRDBFRNET ST ABINICED IILIVIVINTET 7 T U—DHHREDIRIE [36512219]

o HRNNEECHITBIEY V/NIEEED S U—Y—E LTORBSEILS MY YBY T 12y hORETEEM [35604098]
o JurkatiBiACHIFBA 9 —04F2 2 POE—I —FHALICE D < ERMELOHE [34820126]

o bt MEBNDLAZEELCEBM T L+ I e0—RA—RYF/ k=2 Y — b OBMEFMEHE [33110624]
® HEK 293438317 25 >/ VO BRIRRF = RN ICHE I 2EBROFEDRFE (32179769]

® LYV IYNTEGlantin @ TV IGROEERESZHIET 2 [31544102]

® F—LENISREWZRVEH UVENERIGIC K BEBEHEEYD/N\A R)V—Ty hRTU—=27 [31421965]

BEROKGFRPBLI AR RS, FAFZAZRICTEL, BLORIEES UL, ZO/R. WARREL, JVIFBFEL. KpEXEt.
AFEEBtE T, ERTIHLTICEAE U, PhDIBF%. 7 XU ARERICH D T—IVARAICTELHEE S LTHEFE L. Dr. Graham Warren®it.
TV IROEEEIEICBI T 2WERET >l 7 XU ADEHE (AHA). 7 XUAEIFHERFR (NIH) 1575 hEEIg%(E, BIX(CTHIL
UTHRZT 21z ZDE. Susan Ferro-Novickf#t. Ira Mellmanf&t. Crag Royl@t&EDHBWFRZT oIz, 201 1F KRR, HREZ
FEUREDHBWRICIED >TND, Fio. EBAANCHBRAERS NS Y77 UNU—(CBYT ZRERREFANICTIT>TVS.

Dr. Ayano Satoh is an Associate Professor of Graduate School of Interdisciplinary Science and Engineering in Health Systems /
Faculty of Engineering at the Okayama University, Okayama, Japan. Dr. Satoh obtained her Bachelor’s and Master's degrees in
Chemistry from Ochanomizu University, Tokyo, Japan. She then received her PhD in Graduate School of Humanities and Sciences,
Ochanomizu University, where she worked on affinity interaction among lipids, glycans and proteins with Dr. Isamu Matsumoto.
Before joining the faculty member in Okayama University, she worked with Dr. Graham Warren at Yale University, first as a
Postdoc Associate, then as a Research Scientist. At Yale University, she worked on transport within/to the Golgi apparatus and in
polarized cells, and on bacterial transport collaboration with Dr. Graham Warren, Dr. Susan Ferro-Novick, Dr. Ira Mellman, and Dr.
Crag Roy. respectively.

#ULVEMRBRERDIER

Establishing alternatives to animal experiments

EERPIFSTOMEDOREMZTHNT 2 LT, BYRBREMHETT . LI ULBH'S, —EOEERTHYERRICKY
FHBS NI RHFER LBV EWVWSIL—IUDEIES NE Ulc. TDsh, EMESRICHD B FHHEDHEIINMEA TNE T,
AHRETIE. BIFOBYRBABECINI T, HIBFHEHEZEIITS I L(C
KoT. BYRBROHIBICERT D EZHILTVET,

Animal experiments are essential for evaluating the safety of pharmaceuticals and
materials. However, in some industries, rules have been enacted that do not use materials
evaluated by animal experiments. For this reason, establishing a new evaluation method
to replace animal experiments is in progress. We aim to contribute to reduction of
animal experiment by establishing new evaluation method in addition to existing animal
experiment alternative method.

. J

NAFEEREONAZ 70/ O0J—11FIFH

Biotechnological application of red tide causing algae for the production of useful substances

ELAEY 2BFREICENTH. RBEICRAGREZDILE LET. MHld. RELBDFENMFEDRFICEDE
BHNICHEIET 2 EICK>TIIETRIINET T, ARETE. CORFRFEERORANMEBNZFB LT, EXER
PHROEEICRITE ZEZHE L. REFEOBERMFORS LB G T ozl
DHENEIT>CTVET . BREMHZRAREOHRARTT .

Even in the Seto Inland Sea where Okayama is facing, red tides sometimes cause serious
damage. Red tide is known to be caused by explosive proliferation of algae in certain
conditions. We are exploring the cultivation conditions of the causative algae and
establishing genetic modification technology with the aim of making use of the explosive
proliferation power of red tide cause algae for production of pharmaceuticals and materials.

J
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EBEERATZESE Medical Protein Engineering

IYNTBRTOLFNMEEZERR L, IV NTEZEHE
TECRWIRS 9 VN VBTZOBERKMZFRFEL. INS%Z
EEILA T 22 DEBEEAMFIFICR I HATV S, KF kR

DAREEROBNRO TR &
B/IHRDE.LEYR— T SRUEMTE

BAZBBEECZON?
EFEBEHERYEDST /SO BOEE - IS, KR s -
ETRELPTVNY /WO EETBLT 2 EBELES K am g 4 o=

2T INSDOEMDEREDFANDSBHZRICEUEATN &L
3. EERECEEREZ B ONEEEELTHY., mmm
BEECBAENAEL [HANE] EERNICEETST .,«'ﬁgﬂgﬂ“
ET. BERETEOF I L EERED DEENCEEIHE \
TEDNFRBEDHEOREISENIL TV S, HAREER gt i
OEPEOE LFEIMEROBEEECHY, 9V /VTH HOEIMLET.

TAERLINSORERAE T H— LIz, s <ationicsi i

B ARIEEEN B

TREVRN A
Medical application of protein engineering is our goal, based g;ﬂ%;fégﬁgg
on understanding of chemical property of proteins with protein MRCTEET.
manipulation technology. Graduate students master precious technique d,,u,edse,V
on various recombinant protein expression and purification, as well as
solubilization techniques for unstable proteins. They challenge to apply e '«( Luminex ' .
these techniques for medical applications. Recent our focus is immune- “f’@* sssay | Antiody detoction
oncology. We are developing antibody detection technology which

T immobilization

allows quantitative and highly-sensitive evaluation of antitumor immune
response by preparation of comprehensive tumor antigens. The key to
improve cancer immunotherapy requires technology for personalized

ion techniques

M + m@ﬁM o g—!\g&

medicine. We open the new way for cancer precision medicine assisted Vaous Denaturedprotein Thebsltnste c”*““‘riss
- o AP proten
by protein engineering. tumor antigens P (water soluble)
\ J

B J0Y 1T PDIBIT Research Interests

EBERELEDEHEZEE=9 Y JF B2MUSCAT-Assay

Monitoring of antitumor immune response by MUSCAT-Assay

PAMRANTRERR L CRERICRHMINDG [DATR] & BEREGRSOFEELICHVIPICHRANATRR
TENMBINT . CONGKMIEN AREERDIRFTAVEEHHOERR/NA ¥ —H—E18%, TFIRES?
WIERDBAFEICIF. ERICHEIR/ VY — VW BB D LBLIHFBNATIRZRE T TR/ SRV REICED N, hA
TRDODKFEDNRBIELPTVYPETH D SHFFMBEICKDEMEY VN TBDOIBEE. LuminexE — X
firEfAA & THF LIzMultiple S-cationized antigen beads array assay (MUSCAT-Assay)ld Z D8
ZEHRT DML D,

Because serum anti-tumor antigen antibodies increase along with activation
of anti-tumor immune response, antibody levels are critical biomarker to
predict the efficacy of cancer immune therapy, as well as evaluates immune-
related therapeutic outcome. Aberrantly expressed tumor antigens in cancer
cells recognized by the immune system varies in individuals. Although
comprehensive antigen array is required for antibody detection, most
antigens are unstable and aggregative properties. S-cationization techniques
to solubilize denatured proteins combination with Luminex technology,
Multiple S-cationized antigen beads array assay (MUSCAT-Assay) allowed

\Water-soluble full-length
S-cationized antigen

sensitive antibody analysis. This technology will help cancer precision o
medicine. %}’* g § .
e
o
o

RAZEN Faculty

R F—EB8 % 18 professor FUTAMI Junichiro
ZS VN EOaBkiifiEFIA Ui RifR

Innovative application of denatured protein solubilization techniques

@ Hydrophobicity and molecular mass-based separation method for autoantibody discovery from mammalian total cellular
proteins
Date M. Miyamoto A. Honjo T. Shiokawa T. Tada H. Okada N. Futami J.
Protein Sci. 32,4771 (2023)

® Sensitive multiplexed quantitative analysis of autoantibodies to cancer antigens with chemically S-cationized full-length and
water-soluble denatured proteins
Futami J, Nonomura H, Kido M, Niidoi N, Fujieda N, Hosoi A, Fujita K, Mandai K, Atago Y, Kinoshita R, Honjo T, Matsushita H,
Uenaka A, Nakayama E, Kakimi K
Bioconjugate Chemistry 26, 10, 2076 -2084 (2015)

BEX E B) 3 Assistant Professor MIYAMOTO Ai
BEHE/NA 77 —h — ORI E R E RO
Development of a comprehensive and accurate assay system for autoantibody biomarkers

® Engineering Cancer/Testis antigens with reversible S-Cationization to evaluate antigen spreading
Miyamoto A, Honjo T, Masui M, Kinoshita R, Kumon H, Kakimi K, Futami J

JRAIT 1« REEY VNI EDATEEKEZHNHI T B 7R00F

Addives to supress irreversible thermal denaturation of disulfides containing protein

IYNTBDHFAICTFETDIRILT 4 R (SS) #EEIF. IV/INTEHFAD [H#] THIREUEICKELSE
5UTWVSH, IIEPICSSIEENRIZEL TEO TRIMEDEW/\—FF—IU (R-SSH) H4EUBTET, SSKTHR
EERHETUT—RICIV/INTBEMENTULE S, TOEERGEAIVFFRILTxF—h (MTS) TR
MBI TREOD DIHENICHFIT B I ENTE, IV NTEONMBRITLELEZKIBICERHTE D, AXTDE
FRECOILARRZEDTND,

Proteins use disulfide (SS) bonds as “pillars” contributes higher conformational stability. Heat-induced SS bond breakages inside
protein molecules generate highly reactive perthiole (R-SSH) that triggers SS-shuffling chain-reaction for irreversible denaturation.

We found this chain-reaction can be suppressed by adding methanethiosulfonate (MTS) type reagents that quickly eliminate
perthiol groups, which are the starting point of the reaction. This methodology is now trying to medical applications.

B-elimination
Chain-reaction of irreversible denaturation
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Front. Oncol. 12,869393 (2022) ~ ) = L Scrambled $S
SH/SS
® Evaluation of irreversible protein thermal inactivation caused by breakage of disulphide bonds using methanethiosulphonate » D(M]SS exghange
Futami J., Miyamoto A., Hagimoto A., Suzuki S., Futami M., Tada H. %
Sci. Rep. 7, 12471 (2017) ©
= TS reagents
e . § "
e or cursieon, D
. Y B b scrambled S5
Native, =
nss TAPS MMTS Agg?égates
L J L J
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FHIFRTZEDEF Molecular Cell Engineering

REVRAT LTHNSBRALTL DHEREICHES UHIRT 21%EIZE
I3 (k] OEEBEBOMRZ L TVET, FIEFENTTRICRE
N DEFAIECIEE T 2RENZEB L. REAZRNELH D VIFHR
LET. COMBEZFIALT. FFFHEIC UNFE LIRVRERE
DIz DRFHBEPZEERICAV SN, HEDERICHT DER
EUTBASNTETVET ., BEYRT ATIE, AHEDOTRESE
ICEEERAZRNMBASNHTRANG SN G LEL TV, HE
DIFIERF (affinity maturation) SIEENDFADE LN R ) F
9o COFERADTESZBIELAIL. FFUNVT—D—DfF
BHUTWK ZEZMRBEBELTVE T, HSHCULTEIMFESE
WRBICEDE, EANTORREERBERIUITin vitrofiidER
BfiERFELTVET,

We are studying the production mechanism of antibodies, which are responsible
for binding to and eliminating invading pathogens in the immune system. Antibodies
have the ability to bind specifically and with high affinity to target antigens, thereby
inactivating or eliminating pathogens. Taking advantage of this property, antibodies
have been used as research reagents and diagnostic agents for the detection of
targets that are present only in trace amounts, as well as medicines for specific
diseases. In the immune system, antibodies undergo a process called affinity
maturation, in which somatic hypermutations are introduced into the antigen-
binding sites of antibodies to improve their binding to the antigen. Our research
focuses on elucidating the mechanisms of affinity maturation one by one at the
cellular and molecular levels. Based on the mechanisms of antibody production that
we have elucidated, we are developing in vitro antibody production technologies
that mimic the mechanisms of antibody production in vivo.

L

Schematic diagram of antibody

Variable region
(antigen binding site)

heavy chain
tight :n-\n\ ,
Constant rogion
(rosponsibi for effector function)

Mechanisms of high affinity antibody generation

(=billons). ‘antibody-producing B cells. Y " “producing B cell

I ,,Y;..‘;. 4 ‘Yg“'mﬁn“'":‘”

I — —* = ) 5_: ﬂ .(

e S |
Affinity maturation

In vitro Antibody generation technology
using hypermutating chicken B cell line

(@ Aty maturation by
mutation and mm

m,.m,,.,"@“?ii%ﬁf s,m ‘li’}-

-

= st oy oN (-

o Rod solatin of target
e @ ‘antibody-producing cells
(1) Antbogy brary formaten
Vi s oerancs

_égg;
i

RAZEN Faculty

B E B HEBUE  Associate Professor KANAYAMA Naoki

FUABEEFHRNICEEERAZER ZEA T B0 S ISEBME%Z AL Tzin vitrofUMESRIlT DORIF

Mechanisms of Immunoglobulin Hypermutation and Development of in vitro Antibody Generation Systems

® Singh AK, Tamrakar A, Jaiswal A, Kanayama N, Kodgire P, SRSF1-3, a splicing and somatic hypermutation regulator, controls
transcription of IgV genes via chromatin regulators SATB2, UBN1 and histone variant H3.3. Mol. Immunol. 119, 69-82 (2020)

® Kumar Singh A, Tamrakar A, Jaiswal A, Kanayama N, Agarwal A, Tripathi P, Kodgire P, Splicing regulator SRSF1-3 that controls
somatic hypermutation of IgV genes interacts with topoisomerase 1 and AID. Mol. Immunol. 116, 63-72 (2019)

B J0Y 1T PDIBIT Research Interests

R ADEERE DA

Mechanisms of high affinity antibody generation

TEOHRIERFATIE, FEDTURICK VIFE SN BMROTZEDIC, FlasEERAZE (SHW) H
BASN, EUREENGOPH SENHFRICH U TR LU O—YMNBIRENE T, IcEDWR
BiFld. COREORIIERRAETEN S BRAMETUAESL B MIIEOZEIRERS ©. BAZED100HEDEEE
REBSNTVSSHVDEBOBIATY, SHWE. SEMHEBIIIBOIAETFOUERRHD I I DHE
BIRRTHY ., ZTORBRY/ ©AORRELICH > THRET DEREBICOEENGVET. BERIRTSAVY
JHAFSerine arginine-rich splicing factor 1 (SRSF1) DR FS 427 /\VU 7> hSRSF 1-3 H'SHMICES
592 &ZFER U, SRSF1-3 DEEEEREDIRTN 5. SHMOHIEEEDRIBZED TLE T,

In the process of antibody affinity maturation, somatic
hypermutations (SHMs) are introduced into the variable region of
B cells activated by a specific antigen, and clones with increased

affinity to the target antigen are selected from among the mutant
antibodies generated. Our research goal is to elucidate the Amim:Y

Mechanisms of antibody affinity maturation /n vivo and
development of in vitro antibody generation technologies

Y Diversification ‘:“,‘

Useful antibody

(

mechanism of generation of high-affinity antibody-producing B ] Y )’

cells, called antibody affinity maturation, and the mechanism of fespression izt

SHM, which is estimated to be one million times more frequent fogene, @ o /

than spontaneous mutations. In addition, dysregulation of \Boe“ T Loss of regulation
=

SHM is thought to be associated with diseases that occur as a
result of genomic instability. We have discovered that a splicing
variant SRSF1-3 of serine-arginine-rich splicing factor 1 (SRSF1) is
involved in SHM. We are investigating the regulatory mechanism
of SHM by analyzing the structure and function of SRSF1-3.

Loss of regu\am

[ @Mechanisms of specific J @Selection processes of high
{ hypermutation on the /g genes affinity antibody

@In vitro antibody generation technology which mimics /n vivo
{ antibody affinity maturation 4

Harmful antibody
Useless antibody

#ha

Kawaguchi Y, Nariki H, Kawamoto N, Kanehiro Y, Miyazaki S, Suzuki M, Magari M, Tokumitsu H, Kanayama N, SRSF1-3
contributes to diversification of the immunoglobulin variable region gene by promoting accumulation of AID in the nucleus.
Biochem. Biophys. Res. Commun. 485, 261-266 (2017)

Kanehiro Y, Todo K, Negishi M, Fukuoka J, Gan W, Hikasa T, Kaga Y, Takemoto M, Magari M, Li X, Manley JL, Ohmori H,
Kanayama N, Activation-induced cytidine deaminase (AID)-dependent somatic hypermutation requires a splice isoform of the
serine/arginine-rich (SR) protein SRSF1. Proc. Natl. Acad. Sci. U. S. A. 109, 1216-1221 (2012)

Magari, M., Kanehiro, Y., Todo, K., lkeda, M., Kanayama, N. and Ohmori, H. Enhancement of hypermutation frequency in the
chicken B cell line DT40 for efficient diversification of the antibody repertoire. Biochem Biophys Res Commun 396, 353-358 (2010)
Kanayama N, Todo K, Magari M, Ohmori H, Creation of valuable antibodies by an in vitro antibody generation system using a
hypermutating B cell line. YAKUGAKU ZASSHI 129, 11-17 (2009)

Todo K, Miyake K, Magari M, Kanayama N, Ohmori H, Novel in vitro screening system for monoclonal antibodies using
hypermutating chicken B cell library. J Biosci Bioeng 102, 478-481 (2006)

Kanayama N, Todo K, Takahashi S, Magari M, Ohmori H, Genetic manipulation of an exogenous non-immunoglobulin protein by
gene conversion machinery in a chicken B cell line. Nucleic Acids Res 34, e10 (2006)

Kanayama N, Todo K, Reth M, Ohmori H, Reversible switching of immunoglobulin hypermutation machinery in a chicken B cell
line. Biochem Biophys Res Commun 327, 70-75 (2005)

Kanayama N, Cascalho M, Ohmori H, Analysis of marginal zone B cell development in the mouse with limited B cell diversity:
role of the antigen receptor signals in the recruitment of B cells to the marginal zone. J Immunol 174, 1438-1445 (2005)

® Kanayama N, Kimoto T, Todo K, Nishikawa Y, Hikida M, Magari M, Cascalho M, Ohmori, H, B cell selection and affinity
L maturation during an antibody response in the mouse with limited B cell diversity. J Immunol 169, 6865-6874 (2002). )
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Development of antibody generation technologies that mimic the mechanism of antibody production

feBld, FUABLFNDERENZH LICBE Btz BV TAGAN TORREERBEZRE T N 1t
ROFLAM DG Z TR UTc ARG EREMZRAETCE 2 EZEATHRZED TVNET =0 ~U Bilifatk
DT40lF. FlFZELEL. 1D, FIRELGFNDEEENZEAT DI TR, BRREMZEDR THEE
BRI ENBN LN SGELT LAV TR Z RIE U CHAERXIT ZRFE T 2 DISE LBk T I,
CNETIC. DTA0HIBNZEREES7ZON/OFFTE 3 K 5 (CHZE U IcHifiatkz N—X (T bfc?%{’ﬁ*”ﬁﬁi%ﬁaﬁ

FEUTVWET, DTAOMRICHVTRAFBEEELTZIEIT S EICL > T OHTZ L MUADIER,
BTEFBRUVFARDOER, H3WVETIELUNDY VN T BORERMICIGAT 2MRBEDTVET .

We are developing a useful antibody production technology
that overcomes the shortcomings of conventional technologies
by mimicking the in vivo antibody production mechanism using
a cultured B cell line with the ability to mutate antibody genes.
The chicken B cell line DT40 not only produces antibodies and
has the ability to mutate antibody genes, but also has high
homologous recombination efficiency without the use of special
techniques, making it an ideal cell line for developing antibody
generation technology by manipulating cell functions at the
genetic level. We have developed an in vitro technology for
antibody generation based on a cell line in which the mutation
machinery of DT40 cells can be turned on and off. We are now
working on the application of this technology to the generation
of human antibodies, unconventional antibodies, or modification
of proteins of interest, by modifying antibody-related genes in

DT40 cells.
.

Application of antibody generation technology
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s‘i'f%ﬁﬁmiﬂi‘:r"-ﬁﬁ Human Centric Information Proces:

EEEEZE R EIEBPI Medical Devices and Materials Engineering Section

ARARDEF T BFE. 54707 £2—X VA VIT1—
REFRLTCVD. EDT—IYHAEERRELIET—YT
HDo NBEEDKSICETIMLT DL, EDEEDBED
FENBN ? ANBFEDIEEDEREZERATVLZDN ? A
MEBECE DY AT LWA VY T T —RICRARIBGERIF T
M ?E. ABZITENICIRI LS ELTVE, TNSHE
FTENE. ABICESTHEVGERBT—ER 7Y
T—YaVEEANDFINIICIEBIF T TH D, BICARD
RBIEVICLTNEZ Y AT LAPRRTENERVND TR
< BEAEDKS(CIRDES ZENTELDOD, ZDEH
FTHHFHADDARN LIEVEZZTND, INH' [Ea—
XY Uy IERILE] DBIETEIATH D,

We are dedicated to researches for understanding human behavior through life log, speech and human interface based on

probabilistic model, machine learning, Bayesian statistical inference and compressed sensing. Our final goal is to generate new
services for supporting people all over the world.

o [EfEtY YV IICLDBREDRSIFOFNT ILRUTEERENDIE Bt BRIAR (O S28E~sN65E
o EEtLY YV IDIH DEFEHEDEEANTH7 TO—F Hifl BEHR O FR9GFE~DN4FE

o FEFBICIZBMREELZYT HEWR MUKFRET FH30FE~

o WMFBIC DT TIERERET HEWR BUAPRE SOTEE~

o BWFE(CLBRIE LRBRAEZH HEWE EULKPERR SIOTEE~

REFBICLSERER
EfHEOEEHRE

IS4 EBRLIRTY
BAENSOREEE
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FEZ21—3SIb3Ry bD—TJIC kD BEREEZER

Diagnosis of the invasion depth of gastric cancer by deep neural networks

BEREELL. BEOBRBENDOREDEEZEKT 2, TOZMIF. BBOEREDRET 5 LTRNMERVEEIZ
Ricgh'. BRUCARBETD. ZNRELVLTEP/HENTND. —A. FEORB=1—3)bxy hDO—JTDEE
& AB%Z LO2BERFHEEEERTDICEOTND, TIT. BB 11—y hD—J DENICERS#REZ
NRFERCEDBEREEZHNVEAL, EZ2XEOH LZRDDAFHADENTH D, MILKZHEDEED
BAICKY ., BEXTICO0RZEDELERZEZER L TVDN. ERDIELEN
FIEKBRACLZEELTHARTH S,

The diagnosis of invasion depth of gastric cancer estimates how deeply the cancer invades
gastric mucosa. Although it plays an indispensable role to the choice of treatment methods,
it is known to be difficult even for expert endoscopists. On the other hand. the recent
development of deep neural networks (DNNs) has achieved image recognition ability
outperforming humans. Therefore, it is the purpose of our research to promote its accuracy,
applying the intelligent ability of DNNs to the diagnosis of the invasion depth of gastric cancer
based on endoscopic images. Cooperating with the doctors of the Okayama University
Hospital, we have achieved about 90% accuracy until now. Also, our research is in progress to B33,

. N Flg An example of the dlstnbuuon of the features of gastric
further improve the accuracy for practical use. cancer in their 1% and 2" principal component space

st and nd it componees o h eures ot o sy
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W 1B BER 5B BT senior Assistant Professor AIDA Toshiaki

Tt Faculty

T. Aida, "Analytical Performance Evaluation of Image Restoration via Sparse Coding," International Conference on MACHINE LEARNING
PHYSICS, Y206-2, Nov. 2023.

T. Aida, "Replica Analysis of the Performance of Image Restoration via Sparse Coding," 28th International Conference on Statistical Physics
(Statphys28), PSb-128, July 2023.

K. Hamada et. al., "Application of convolutional neural networks for evaluating the depth of invasion of early gastric cancer based on
endoscopic images," Journal of Gastroenterology and Hepatology, Vol.37, pp.352-357, Feb. 2022.

T. Aida, T. Kobayashi, A. Aida, "Classification of face images in the frontispiece paintings of Sutra copies in gold ink on indigo paper by
deep convolutional neural networks," Proc. of the 11th Conference of Japanese Association for Digital Humanities (JADH2021), Vol.
2021, pp.164-168, Sep. 2021.

E{REFD S OFEFRAHILADRHSE

Development of the Method to Extract Local Feature of Images and so on

FEZFEEERE UCAINBEF UVVARZZEFTVZEHG. ZOBIGHN DENSEEBEEENCH 5.
AFOVTIRTIE, Bl LTERERSRE Ule, RIVF TS5 IVARD MUERIFN 2 R#E % BRI SHE - it
IBHEERHEUIC, YILFTSTIIVART MUlF, 20094F(TXu, Ji and FermillerlCkWEBRESI NIz, BEHET I X
F v DEMS ZSENICEHE T 2 KENRHHE TH DM ZNEEROFINME UMBEERBVEVWSRRZEET %,
ZOBANBFHOZTREC T 2ONA SOOI 0 FOBWNTH Y . BHFAH 21—
IRy D =TI EDFEFE TRESNBUVHHEDERSN T TH D, ThiE
& ZOHUVEEIMIED. +ZERERZH PRI EREDRIEZHG L
NDILAZRRPTH 2,

It is adaptive and excellent ability to extract features that enables artificial intelligence based on deep learning to achieve
significant success.

In this project, we developed a method to locally evaluate and extract the feature called Multifractal Spectrum (MFS),
taking images as an example. Multifractal Spectrum was devised by Xu, Ji and Fermiller in 2009. While it is a global
feature to evaluate the complexity of image textures in multilayer levels, it has a disadvantage to extract only averaged
properties of images. It is the purpose of this project to make it possible to locally evaluate them, and resulted feature
cannot be obtained by deep learning such as convolutional neural networks (CNN). We are now applying this new & BEAOIRERSE () &, BAMFSIE &S ZORER (F)

. N N Fig. A meteorological satellte image of western Japan (above) and its
feature-extracting method to the diagnosis of duodenal tumors and of tumor grade of urothelial carcinoma and so on. classfication result by local MFS (below)

BRIFS{EICED < EFEDHBIEREDRETNIRRIC L DT

Statistical Mechanical Analysis of the Typical Performance of Image Processing based on Sparse Coding

BAS{ELlF. DHOBENT MORAESIC LB RIENT— 9 DREZEKL. BEBCEREE L TIRMERERTSHTETS . BES
ESNERIE. {ERE Y BOMOBEAT—I D SHRTRE TS CEMHHINTS Y, BE. ROPRNGESMEFEO—DELTHSNTVS,
AWRTE, (1) /4 X0 IBEOET. 84U (2) #-BFERE (—ROBRZEICERET 888 2. K0BEOERD
JARCHUTHIE Nz, ZNSDRENMAEEFSEBZOL U AEZBVNTEMNIGHE U, TNICKYBO—BiED, T-F8E%
BMLT BRIECHETINOT AT MEOBRRENBSN TR I, BTG, BE—BEERE
DIHDOREBHEMEEZRATN PARERFELTVZ,

Sparse coding means the expression of inferred data by linear combination of a small number of basis
vectors, and redundant data with correlation, such as images, are possible to be sparsely coded. It is
proved that sparsely coded information can be inferred from less observed data than ever, and it is known
as one of the most effective signal processing methods.

In this project, taking as examples (1) restoration of images degraded by noise, and (2) single image super
resolution (the increase of resolution realized from only one image), we analytically evaluated their typical
performance, averaged over various kinds of images and levels of noise, with the help of the replica method
of statistical physics. This clarified the uniqueness of the solution and the optimal relation between sparsity
and the aspect ratio of dictionary matrices which minimizes mean squared error and so on. Now, we are
making research of the optimal feature extraction method for single image super resolution.

. RECEHBTIIOT AT MEICHT 3T 2 REREOH)
Fig. An example of mean squared error with respect to sparsity
and the aspect ratio of dictionary matrices
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BRI 59 FRIEICET 2R

Yy R D —TZ3EF Information Network echnologies for Medical Engineel

Highly Distributed Cloud Computing Environment

CTEEPVRIEBIRS CERSB TR R, HT
KEBTHY, XFEY. EyIF—9 EBTVFT.
Fro. SBECYIF-sEERALT, summene i
WEOBVERERET ST EMROSNTVET, #]  x
A CvI7—9 & ATHRERS LY 2T LDX ~

BICEY . EFORSERET SN2l EHREIC
BUOOBYET. ARBRRNB TR, RO~
BELBERT — 5 EHENRE L TIET 5 &0
TEHRY NO—THEHIONT, HE - FRERMBL

ERODISHRIAVEL—T 4 VI TR, F—9LVI—THBETZREY—/N\NEI-FHATHE T DI/ TV M
DEDERHNENTVRIBEICZNOSDEDEESEENKELBDIEN DI ET ., AMRTE. REY—N\ZEAVI—
Fw M L THOBREIZAT(WP: Work Place) NEE S B B#EEZ MR MBI SO RIVE1—FT 4 VT THD
Around-Me ComputingZ2ZE L TW&E ., D Around-Me Computing Z8%&E LT, REBY—NZEITSA 7>~
SEEDWPABEISE 2 Z EICK > TREY—/NET 54 7Y FOBOBEBEEDEFHZR 3 8 —/ NNREREH NG E
[EDONWTHERELTLFET,

In cloud computing environments, QoS of network applications (NW-Apps) may degrade due to location

_ — — e erm GATY factors such as significant distance between a server-side application (server) of a NW-App at a data
TVEY, EAMICEF. 508750 RERE, REx Y = center and a client-side application (client) at a client terminal. In order to shorten the distance and to

— ~ —Z = . B e . T improve the QoS, server migration services (SMSes) have been proposed. In SMSes, computers called
D=0, A9 —xv bOERIL - BiEE( - TEE Pk e (WEs e g 18 e o thP . _Ptbt
. . . <O work places s) are deployed at various locations in a network, and servers can migrate between
{E%f. 10T (Internet of Thmgs E/DAVI=FV ) WPs to come close to their clients and attain better QoS. In this research theme, we investigate a server
[CKBDAN—bhRY NT—=T, KRy hD—=TCDVT e BB E LTEEEND Y V5 location decision algorithm that aims at keeping the QoS of NW-Apps as good as possible under the -
WELUTWETD, constraint that the server migration traffic has to be suppressed below an acceptable level. Around-Me Computing

The size of medical information such as CT and MRI images is very large
and becomes typical big data. In the near future, more efficient and
sophisticated medical treatment based on big data will be required. For
example, medical doctors will determine the name of a disease with the
assistance of a combined system of big data and Al. In our laboratory,

19—y FEREEITICEE T 27

Technologies to Upgrade the Speed of the Internet
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we research and educate on network technologies to transmit and i;ﬁ:ﬁ*y ro—s HEAEE LRy TS
process big data efficiently. The research themes are highly distributed . _ . RO,
cloud computing environment, design of virtual networks, technologies | DI — & ~EREEEIT 3 = & 1 < SEEER | TCP (Transmission Control Protocol)&A > & —= v hDERBFN SERINFEIFTVNB ORI TIN. F—9t
to upgrade the speed of the Internet, technologies to increase the fault VI =Ry RO—=TPIIFIR—LARFEFEDEIFRESNTVBH ey bD—IRETERASNILBEICITEE
totgrance O.f the Internet, smart networks based on |oT (Internet of A VI =2y ~OMBELEITICRT 2R BEFNHTIERERVEFT., AFKTIE. T—9EVI—Fv ND—JICBVWCERERENBE G NIcIKEE
kThmgs), optical networks. ) (TCPA VF# A MW HEET ZDZLEE T BIHDTCPOIRR®, LTECWI-FIDEAZFIRTEDAN— KT 7 VEDT
ILFR—LREBICBVWCEEREDH L2 HMultipath TCPIZDW (%]

7701 (TcP1)

THMRLTVET,
o 73 AN
ﬁﬂ:j'h%ﬁn) I Faculty _ o ) ) ©770-2 (TcP2)
TCP is a fundamental communication protocol, which has been used since

the dawn of the Internet. In new network environments such as data center

NEE EE % & Professor YOKOHIRA Tokumi networks and multihomed network devices, TCP can be bottleneck of data

o _ R - . e . transmissions. In this research theme, we modify TCP so that it can avoid -
FAMISY MR, RIBRY ND—0. 41V9—Fv ~OFRIL - FEAEEL - TSR L. throughput degradation called TCP incast in data center networks and we $ITA )
I0TICEKBAY— bRy NDO—J(CEHT BERR investigate multipath TCP for multihomed network devices. pITO=4 )
Highly Distributed Cloud Computing Environment, Design of Virtual Networks, Technologies to Upgrade the Speed of the

Internet, Smart Network based on IoT (Internet of Things) L Multi-Path TCP (Transmission Control Protocol)

@ Yukinobu Fukushima, Tatsuya Suda, Tutomu Murase, Yuya Tarutani and Tokumi Yokohira, Minimizing the Monetary Penalty and Energy Cost
of Server Migration Service, Wiley Transactions on Emerging, Vol. 33, Iss. 9, 34 pages, September 2022.

@ Yu Deguchi, Aoshi Kobayashi, Yuya Tarutani, Yukinobu Fukushima and Tokumi Yokohira, Throughput Fairness in Congestion Control of
Multipath TCP, International Conference on ICT Convergence 2022 (ICTC 2022), Online Conference, pp. 123-126, October 2022.

@ Yuya Tarutani, Masashi Ishigai, Naoto Numata, Yukinobu Fukushima and Tokumi Yokohira, An Improvement of an IP Fast Reroute Method
Using Multiple Routing Tables, Journal of Internet Technology Vol. 23, No. 6, pp. 1315-1324, November 2022. Modeling and Analysis of Malware Propagation Dynamics

@ Tatsuki Ishii, Kuniaki Tsuji, Yuya Tarutani, Yukinobu Fukushima and Tokumi Yokohira, Improvement of a Secret Sharing Scheme to Reduce the
Total Data Size, International Conference on ICT Convergence 2023 (ICTC 2023), Online Conference, pp. 1008-1013, October 2023.

IV 1 7 BREHLEEEI D ICE T BT

@ Yukinobu Fukushima, Yuta Sagawa, Yuya Tarutani and Tokumi Yokohira, Performance Improvement of a Virtual Network Embedding Algorithm IOTDBRICK Y. SABHEE LY 2T AMBEERS NS 5T, TILY T 7 DIHICE D L2 UT « LOBROEF >
based on Temporal-Difference Learning by Resource-Constraint-Aware Candidate Solution Selection, to appear in IEIE Transactions on Smart TVWET, KFETIE. 2w hDJ—T FICBIF2DTILY T POIGEIRS EERNICET L. ZOFTRCEEICElT -2
P ing & C: ing, 2023. : e o o o .
focessing & Computing WARERHIT BT EBNE LTV T, KT, BROBREAERNET LSS OREANEFILORSN 55 3
B =l F5 B 3 Assistant Professor MIURA Hideyoshi TET, BROQLD T PNREAZERNICER L. 1ReY8 U2 —cmm (e

- e R, - DFHEPHRIVGXREE [CEIRT AT EOBEETIRLET. o7
BRI SY RRE. fRExyY hD—TJ. 41V9—2v hOEE(L - SHERE(L - TR kil ) : o . ¢
TIU™ T PR ER e C BT B As loT technology continues to evolve, the increasing interconnectivity of

. s . . . . . diverse devices has raised serious concerns about malware propagation.
nghly‘Dlstnbuted Clgud Computing Enwronment, DeS|gn of Virtual Networks,Technologies to Upgrade the Speed of the Internet, This study aims to establish a theoretical foundation for understanding,
Modeling and Analysis of Malware Propagation Dynamics

predicting, and mitigating such threats. By employing both deterministic

@ H. Miura, K. Hirata, and T. Tachibana, “P4-based design of fast failure recovery for software-defined networks,” Computer Networks, vol. 216, models based on differential equations and stochastic approaches, we
Art.no. 109274, 2022. analyze how infections spread and under what conditions they can be
® H. Miura, T. Kimura, and K. Hirata, “Approximate modeling of malware diffusion on wireless mobile devices,” in Proc. Asia-Pacific Signal and contained. Our goal is to contribute to future risk assessments and the R
Informatlon Prgcessmg Association Anngal Summit and Confgrence (APSIPA AS; 202.3). 2023.. v design of effective countermeasures for complex network environments. ““ﬁ;{'{"’ BETRAR mEaT
® H. Miura, T. Kimura, H. Aman, and K. Hirata, “Game-theoretic approach to epidemic modeling of countermeasures against future malware
evolution,” Computer Networks, vol. 206, pp. 160-171, 1 June 2023. ) L BETBI0TF/\A REEURILD T FHEL )
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SeinEEASEFIF9DEF Advanced Electro Measureme t Technology

BIRERREHI Y YICLIERERERINVAIEREDRHFE

RRDBRHAER - BRRARRE. #HODRRTE=E
BANEZEDRRDURZERIRT DIcHDAERRET
T COMANEFTIE. HARERBAL D EHIRZF]
AU, £FEEYEDSRERTEZRIRT 5 ULWE

TR ZRFA T 2 CE CREZHRLE T, Ffo, Ik
EITBEMICKI) UTF D LA Z VEBDMRED LICEHS
I RIREE. BROREMBRERIE RS, TRILF—-

Ultra sensitive measurements system for immuno reactions using a SQUIDs

RERIGDRBZEFH TITS LN TENE. RIODZEZRR(CTIENTEET, T/ A—MLTAX
DYSHIT Z AV DHINERRE L. RROREER W DAELENIGL Y Y FIVTHD VS FEHNSG
DET, ISICTOHAR. BREBHIStYTERAVD LT, BFORERELY bRRERRENHGET
TET . INCKIRERECTUEREEN SHENI L ZHST LN TE. BEOABERSTIECH

o
o
0
=
v/
o
s.
o
RIE - WOREDEHF CTROSNBDHBOFRFEDT>TV BHUET, ;
FI. COWRDHFCIE. TV MOZTR, T7 b= ZITHAGBLERKZAA U CROERERHI EY Y TH2QUIDEVSHR EY T ZFERL. |30 2
— B8 Y 254 - e SRS, i % ==10|3 = =5 N P N d = o - el
JRICEHET SMFBRANEBFIT 2N TE, B Mt SRR BRIV R T LEBR LT, BREDHINGEREAERRT 5 LCRYBATLEY., TNETIC, B =
BRENHOHBST, BIBTER, BHEERX B ERRERES AT A O SO B DIt S /HTOESHAET BHNOBER CHCBERTELT 3T £2BESNC L. WRNREREEDEE o
ANIRNF—ERBSEBLVDH CEETIET. LR T 313 CERILICAD AR A TOET, 8
Realization of early diagnosis and precise pathological examination is If an immunoassay is performed in a short time, a rapid diagnosis . —
] A ) ) , BRI SHRRIEBEERSA > Y TR v
gggpﬁ Z"ié Srogs‘gzre(x]sgarr?;rr?eealtt?vyrifaehze the future society, where all of diseases is possible. The magnetic immunoassay using magnetic - m
We are challenging these theme by developing novel electro- nanoparticles can measure a s‘ample vvi.th a simple.a.n.d small numbgr .
measurement technology using electromagnetic waves in various of processes. Moreover, the increase in the sensitivity of magnetic N Y =
frequencies to realize high-sensitive detection of bio-related materials. immunoassay is expected using a highly sensitive magnetic sensor. (oo 3
Also, based on established our new metologies, we are developing This leads to the reduction of the amount of a sample used for the e =
a non-destructive inspection system for improving the performance immunoassay. Because of this, the burden on patients can be decreased. bk RS 0%
of Lithium ion batteries and a non-destructive evaluation system for In our study, we are developing magnetic measurement system which is V3 wn
inspecting old infrastructures. We believe that these kinds of systems laptop size and uses the most highly sensitive magnetic sensor, SQUID, >7 ™ ®
can contribute to the fields of energy, environment, and safety. A=A S — d att ing t I highl it tic i W ik See [=}
In this group, you are able to acquire the R&D abilities related to e B2 /liﬁ%fgl_@ ¥ T: . and attempting to realize a highly sensitive magnetic immunoassay. \WWe 1** 5
electronics and photonics, which will lead you to success in wide-range T TN IVYBAB D 2 AR EY E AT clarified the signal from magnetic nanoparticles depends on various =1
of industrial field, such as electronics, automobiles, electric energy on conditions, such as viscosity of sample solution, and the challenge to apply SR :
the top of medical equipments. the developed system for the practical use is now in progress. BRI Rl
J L J
zo. 73 A\
fREEN Faculty
— — RYHN - 4 7 =3 s
T INIVYIRYT = AIVERHMEROMINEE AR EEIRE N

B #2H0 FIZ 2 2 Professor KIWA Toshihiko Detection of bio-related materials with extremely small volume using terahertz chemical microscopy
FINIVYIRYT S A VIR B E RS EIR B A
Detection of bio-related materials with extremely small volume using terahertz chemical microscopy

® T.Kiwa et al, Opt. Exp., 26, 2018 MEREZIBICVDTHERD LI (CHNIEF. RIOBHERNERL. BREFGELELT N ERET,
FSNLYRT S HIVEHEO—REGEFWESEEA - BN, BECRHARE LT INVYIRT SHIVEMERR. ReME2RIESFRECTRIET 5 LN TE
l:o#:cé?vfl:cetitgi glstl-ugg?ztgl rzeé?;rgeable batteries using terahertz chemical microscopy 2% b\U%E’C“@} fAr:B@;\ﬂit_*‘@ﬁﬂ?{t‘\ \\C@%E(Cﬁﬁﬁjé FSNIVWHERETF v STERAND & M
BEERBEIS Y& SRSERERGAEREORS EOmET, MEHSDRENCECH S ENDD S TEF LIS, o

Ultra sensitive measurements system for immuno reactions using a SQUIDs 3R, TINVYERET v S 2lkm. REZBZRE T DRMNRETZIET. BEICRID 1 XRTU—
® K. Tsukada et al. IEEE Trans. Appl. Supercond., 26, 2016 VTN OEEICRY . BERYERN RERSHEDREZTHOICHNIZEREITDEEATVED,

INEERES A EY YT INA ZORF
Compact high-sensitive chemical sensor devices
® K. Tsukada et al., SENSOR LETTERS, 7, 2009

*TIANVYIR 1INV DERMTIREN S SEHOR. IO L —H—5f, FHERIMTOFRIC K U RCBISADRINTE . YHBFTE.
& FRBB T FO—F TTINVYRZEERL. HIEREZEERRLTVS,

If we can have a blood test easy and freely, ‘early diagnosis' will be able

nE B HEBUE  Associate Professor WANG Jin to realize, which lead to extend our prosperous and healthy life.

_ N - N N In our group, we have developed a terahertz chemical microscope,

SRRFOFRERNLBERT S L UHRN 12 22 T —ORI% which can vizualize various type of chemical reactions with high spacital -
Multifunctional terahertz microscopy for biochemical and chemical imaging and sensing resolution. Our recent research results shows more than hundred kinds ;Z‘;TE&RI:%
® J. Wang et al., Biosensors and Bioelectronics,220, 114901, 2023 of bio-related materials can be measured in a single terahertz sensing =

chip, which is used in the terahertz chemical microscope.

In the future, easy first screening of desease will be realized by
delivering the sensing chip and returning it after puting a single drop of
the blood on the chip.

*Terahertz (THz): Terahertz is electromagnetic waves within the frequency

ERURRREOLHDEY YT —

Development of two-dimensional qualitative visualization method for isoflavones secreted from soybean roots using
sheets with immobilized bovine serum albumin

@ T. Onodera et al., Biosensors and Bioelectronics,196, 113705, 2022

BEESFRELTYORMRE band from 0.1 THz to 100 THz (THz: 1 THz = 10'°Hz).thanks to recent progress
Development of small molecules chemical/bio sensor of ultrafast lasers and semiconductor fabrication technology. terahertz come L w4
® J. Wang et al, Sensors, 18 (12), 4461, 2018 to be the most atractive and exciting technology in scientific and/or industrial L—H—Sx TINVIEK

’ N ' ' ' fields.

We have realized to detect chemicals in extremely small volume of liquid
using novel approaches to materials unsing terahertz.

L J L J
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AVITIT—RAIRAT LEDE Interface Syste

ABOEEB P OR Y hEBBEBEICIRIET B(C
(& ABOERZSHAIL TR L, FIeRBEDREZ A
BICERA2E1—NY - RYY - AVITI—ANEE
TY, AHBWRDEHFCTlE, BERVPEYT—HDSAIZE
FEOTCANDRREZEBRE LY., FRLBORY hEfEN®
ITLIBA VI TI—RAZMELTVET, Flc. EBE
DBELPHELEDICDDERTIEY AT Lv. BLW
N#EZFRT BVR/MREIT. A& BRFNEEN RS
J=a2Z7—y3avOmy bYRT A NADOAEXRER
FNSEEDFTHEZTOIERY AT L, BIREEHEICKY
ANDBERRECESOKEREZEBHTET DA X
TLREERFELTVET,

In human-computer interaction (HCI), measuring and
understanding human intentions and communicating the state
of the systems to humans are important techniques. Our
laboratory studies technologies of a) artificial intelligence (Al) to
understand human intentions using computer vision and sensory
signals that make it easier to use various robot systems, b)
medical support systems to improve medical care and efficiency,
c) VR/MR technology to realize gentle (tender) nursing care, d)
communication robot systems that can interact with people, e)
the theories and methods that recognize surrounding scenes
based on the eye (corneal) surface reflection, and f) Al systems

that automatically estimate a person's health status and food
leftovers through image recognition.

MREEM  Distance: 1082.50
SMAZ  Rx.Ry.Rz: -13.58 -13.58 -1.32

L ',

Original image

Eye image and
corneal boundary

2 _»,
e
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fRERBN Faculty

BoE BEE B 8 Professor NAKAZAWA Atsushi

JAVE21—9EY3VICLBIADIZ 2125 —Y 3 Y DER

Understanding human communication using computer vision

Nakazawa et al. First-person video analysis for evaluating skill level in the humanitude tender-care technique. Journal of Intelligent
& Robotic Systems, 2020, 98: 103-118.

BERERERHICLD7 A b3 v F TPy — 8Bl

Corneal imaging technique for eye gaze tracking and scene recognition

Ohshima, Maeda, Edamoto and Nakazawa, Eye tracking and scene recognition using corneal imaging technique, /EEE Access,
2021, 9: 57364-57371.

Nakazawa, Nitschke and Nishida, Registration of eye reflection and scene images using an aspherical eye model. JOSA A, 2016,
33.11:2264-2276.

RIVFE-SIIEBEZEEUIE 12—/ 1 ROBIEER

Motion generation for humanoid robots considering multi-modal signals

Nakaoka, Nakazawa, Kanehiro, Kaneko, Morisawa, Hirukawa and Ikeuchi, Learning from observation paradigm: Leg task models for
enabling a biped humanoid robot to imitate human dances. The International Journal of Robotics Research, 2007, 26.8: 829-844.
Shiratori, Nakazawa, Ikeuchi, Dancing-to-music character animation. IComputer Graphics Forum. Oxford, UK and Boston, USA:
Blackwell Publishing, Inc, 2006. p. 449-458.

L J
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REBEHRE BV YVT - AICEDIKADA VIS T 3 DR

Conversational informatics: understanding human interaction based on sensing and Al

AN EDOHEPERZRE. R, USTRENSEBRDSBICERIZIET. MECOMBRIZ1=r—vay
ERBELTWVEY,

HLDTIW—TTEIDLSBADBER PHEE I ER BEIH - ABREZAVTEHAL TI2ZET ADIZa
T Y3 VAFIEEBET DR EITOTCVET,

FRZOBRZFEST, A=A, A=0Ry bOIZT2ZFr—Y 3 V%R, FBICT 2EMZERFAELTVET,
BHNICIFE. AEY—p)LORY bEDAVISTY 3 V. BLWNEIZ2Z
T—2 3 VDEFEP AT VnERITORAEZT > TVE Y,

People achieve smooth communication with others by tacitly understanding the personalities
and intentions of others through facial expressions, eye contact and gestures. Our conducts
aims to understand people's communication skills by measuring and analysing their behaviors
using sensory information, computer vision combined with Al. Using the results, we develop
technologies that facilitate human-human and human-robot communication including

interaction technology between people and social robots, understanding of tender caregiving
communication and skill transfer technology.

BULWNEAVISITVaVICEATBHE

Researches on the Humanitude (TM): ‘tender’ nursing interaction

FH4FE BULLNE] KifTCH2 IS VAREDT 7 A2 15— 3 Uik
[A¥=Fa2—R] [ZEBL. UTORSBHAZEITOCTLET,
CNEEMEED TP STV EVHPATHRE (Al) FZAVEAFILOESIL
- BOEEIEHAIT [BULLWIEE] 21T SIROMESRAEE T 2R
cESNEERERG LT [BLLTES TN ZH#HET D

* XRAR,VR) [C K W FFES NN ED A+ )LD X T LDFF A E 5T
Flo, BURZPEZEBPHAZDOERR - BHERFAH, N#EERGE. RED T
EFEEBRBC T« —ILNEBELTYRT LDOEREBZITV. BUVWEENRRSNDHARZBELTVET,
We studies on the "Humanitude (TM)" which is a "tender caregiving" technique originated in France, such as

a) Quantification of caregiving skills using wearable sensors and artificial intelligence (Al),

b) Understanding the emotional and cognitive mechanisms of "gentle caregiving" by measuring brain activity,

¢) Understanding of the emotional-cognitive mechanism of "gentle caregiving" by measuring brain activity, and

d) Development and quantitative evaluation of a caregiving skill training system developed by XR (AR, VR)

Moreover, we are promoting the system in cooperation with actual medical education sites and fields, such as the Faculty of

Medicine at Okayama University, medical and nursing departments at other universities, and nursing care facilities.

J

EREREEAIC & 3 EEIL AR

Image Recognition Al for Medical Applications

V21— —EV3VPREZE (T —F5—Z27) KiiiZBL T ADITEEH AP ERDARMZBEEL TV ET,
SHNICE. ADE (BR) RERHIC KD RRORBEAN A EDER O R, SEOADRRITEZETA] - 5387
2 EICRBPHRROADEBHAFE. MIBEMEMZRVAERODEHRTER M. EHRE CHBEBIERKEEDE
BEERTR EZRFELTVE T,

Using computer vision and deep learning, we are developing image recognition
technology that can be applied to human behavior analysis and medical
applications. Specifically, we are developing technologies of corneal surface
reflection, automatic evaluation of presentation quality by measuring and
recognizing eye gaze behavior of a group of people, semen quality estimation Original frame Normal cells Cells with tail defect
using cell tracking technology, and automatic estimation of the amount of food
leftover.

Cells with head defect Cells with midpiece defect
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(#ERIF D5 Cognitive Neuroscience

E ORI, $971000=1EE DR AR O MIRIMEEN S RIEDR
BEEZE O DEMBEFBRIWIES AT LTHD. MTIFE. #HEE
RTCHDERMIEN. TNTNOREBICSNWCTHROKZER
U, BERBERILEZTS IR SHRGREEEZRIEL T
W2, &fo. ZTOMEROEOWHEE. SBAEREDBRERZS
TRIL. BREEICKBEZ ST, 2T HMOBEEICSIS
2HROBOBEREOER. TNICREDVWCHRERDKER
BB KU FBS - BEEDRFK(SED CEERRECTHD. AR
DHTIE. HEENHESHBEGE (MR) ZRDETDMA X—

b b ENRET DRIMEED

IVITEAERELT, & MYOSBEREEDLBRAE B \ '?Z?%L
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[TV TERL. WREBORERIS & USRI - 55 - il
FRIEDRAENEFR LTV,

The human cerebral cortex contains billions of neurons that are organized ==

into well-defined laminar structures, and the neurons in each layer have * FIRERRIROD SR
thousands of interlaminar and cortico-cortical synaptic connections with BB 2T
other neurons. Human development and learning processing are thought R AR
to shape both the laminar structural and functional organization of the

cerebral cortex, something that is unique to human beings. Direct mapping SRHHE D HADHT
of laminar-specific activity in the human brain is an exciting approach
that promises to provide insight into human brain circuitry. Further, it will also open a new window in elucidating the basis of
disabilities in severe mental disorders and neurodegenerative diseases. Currently, the ultra-high-field fMRI at 7 T is developing into
a mature technology that has already had a major impact on neuroimaging. Our lab focus on improving the imaging quality of
laminar fMRI and help in the understanding of human cognition from a laminar neuroimaging perspective.

L J

fRERBN Faculty

Hi#E ZTEK B B Professor YANG Jiajia
L1 v —fMRIF i Z#iE & U s b MkDZ R 8D RFEE

Approaching human brain function across multiple spatial scales using laminar fMRI

Yang J, Ren R, Yu Y, Wang W, Tang X, Ejima Y, Wu J (2024) Event - related potential evidence for tactile orientation processing in the
human brain. Experimental Brain Research. 242, 809-817.

Yu'Y, Huber L, Yang J, Fukunaga M, Chai Y, Jangraw DC, Chen G, Handwerker DA, Molfese PJ, Ejima Y, Sadato N, Wu J, Bandettini PA (2022)
Layer-specific activation in human primary somatosensory cortex during tactile temporal prediction error processing. Neuroimage. 248,
118867.

Yang J, Huber L, Yu Y, Bandettini PA (2021) Linking cortical circuit models to human cognition with laminar fMRI. Neuroscience and
Biobehavioral Reviews. 128, 467-478.

Yu Y, Huber L, Yang J, Jangraw DC, Handwerker DA, Molfese PJ, Chen G, Ejima Y, Wu J, Bandettini PA (2019) Layer-specific Activation of
Sensory Input and Predictive Feedback in the Human Primary Somatosensory Cortex. Science Advances. 5:eaav9053.

IEE 8 #3RE Associate Professor TAKAHASHI Satoshi
ZREIBRA N X LDRAENERSHFLLEICET BT

Study on mechanism of multisensory attention and prevention of accidental accident

Yu J, Yang J, Yu Y, Wu Q, Takahashi S, Ejima Y, Wu J (2019) Stroking hardness changes the perception of affective touch
pleasantness across different skin sites. Heliyon 5(8), e02141.

Xu Z, Ren Y, Wu F, Ejima Y, Yang J, Takahashi S, Wu Q, Wu J (2019) Does temporal expectation driven by rhythmic cues differ
from that driven by symbolic cues across the millisecond and second range? Perception. 48(6):515-529

H#U B B 3 Assistant Professor YOKOYAMA Hiroshi
F—IREMETY Y TC K DMERER Y ND—T 5« =T ADME LIBHE

Data-driven modeling-based approach towards inferring and interpreting the functional brain network dynamics

® Yokoyama, H., & Kitajo, K. (2023). A data assimilation method to track excitation-inhibition balance change using scalp EEG.
Communications Engineering, 2(1), 92.

® Yokoyama, H., & Kitajo, K. (2022). Detecting changes in dynamical structures in synchronous neural oscillations using
probabilistic inference. Neurolmage, 252, 119052. )
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Approaching human brain function across multiple spatial scales using laminar fMRI

BE, SO0EYTO0OMEAECEIT 2TRIF. MRBICHDE - DEHESNTHREZED SNTVDDHRKRTH S,
WD, [RERTHZERT| OIRE [FRERTAZRT] ODRRADEISNTH Y. TNHROARBENRIEREED
LT, REBR MRV I EROTVD. 5. MOKERT CHHRMREEME DBRSREB L NIL TOERIL
BEBOMBENROSNTWVS, AARTIE. MBEBFEDL A V—IMRIREEZE(CREEN L S IRGHELAZERR
U, (EREAMTD [REBEMANEE] 7 EDRIBEZTER LB L M A X —I Y TRIT7ZHFET 2 C EHHRER
D—DTHB, TOLAV—IMRIEMZHE#HE LT S 70T 00PREICHDEERBOMAEZRAL. ZOF vV
TEEDD I ENEFENTVS. AROHEEICKY . BRERIZODTHOMES NI RFERL EHEODIF T =
J0h5Y T 0% CRIKEEDHBEZB GNERD TRECRY . SEBOMAZEECHMFEL. HICRITRBELD
BN TN S,

Ffo, BRNBSHIEOIRISENT, RAEZ(F Uth &I 2MREMEREBREDENEREBHAR[MBELLZ>TVD
. NS OWREMEREDS < [FEZRIHXIMT S IRANEERENEIL SN TEVDDRRTH 5, RESHIRMERFED
DA P—IMRIEfMT7ZFIA LT, BREEREDETICH S REBEHDRES KOEMHARBIC ST 2 KERHOED
REOBREATENS. INSOEEDFEBEAEE SHLMTEDRAECRI D EHEFIND.

Recently devised in vivo ultra-high-field (UHF), high-resolution (submillimeter-level) functional magnetic resonance imaging (fMRI)
has begun to directly reveal laminar-specific brain activity in the human brain. The current spatial resolution capability of UHF
MRI in the human brain at 7T stands at approximately 0.3 mm isotropic resolution for structural images and approximately 0.8
mm resolution for functional images. This noninvasive imaging method, known as laminar bridges the gap between findings from
laboratory animals and humans. In this project, our laminar investigation was made possible by using the new method VASO
in place of the conventional gradient-echo BOLD contrast. Combining laminar fMRI with invasive neurophysiological measures
in nonhuman primates will help us to establish a modeling-validation loop to identify potential relationships between neural

activity and the fMRI signal. Moreover, the higher spatial resolution of laminar fMRI enhances our capacity to resolve directional
connectivity in brain networks by adding the third dimension of the cortex.

Laminar fMRI Human cognition

Superficial layers

Modeling Correlation
Brain activity
Validation Deep layers Quantification
Laminar-specific
MRI signal
L J

ERICERT IFMITE - DERH OFREMBOMRIA L BEEDIRFRRE

Study of the mechanism of stereopsis imperfection and recovery method for causing physical and mental fatigue

AFRIFE REERROBRVWVDTEES CEFEICHRIIERFENEE LTV =
BERZ, RERABECREDNECDLHERR. INFTREEINTER Normal

HORANME TS S RS EaHn] & (MRS - £REEOBHkE] Abnomal 924
[CESESTT, VDTIEEN 52 2 ADHEDHEEFEA N = X LETHE oo

0, RAOBEWFEERAVTRAL, #EDEFZERBVEYT C & Z2BHICT> >
TLET, Abnormal B B vourg

In these days, many VDT workers and young people have binocular stereopsis 7%

imperfection. Especially young people who keep the viewpoint to nearness for a long

time may be damaged to the growth of stereoscopic ability. ';‘:L"'“:'
The purpose of this study is to elucidate the mechanism of stereopsis imperfection 93%
focusing on cooperation between binocular stereoscopic vision and motion, binocular
convergence and accommodation, and to develop methods to restore binocular

/
stereoscopic function. > Older

IR ARIREIC B I B REREORS
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ANIVAVRZAT LIRITRAY NEDE Health System Management

SDGsDHTH, FICEE. NVRATPRBHICHITZA/RX—2 3 VDRIEICAEIFERERMORRE. REE
FRECTT . DEBDFREEDERICKDERMBEDRIICK RRBERFZELE L. SHICERDBE(LICK Y.
EEEFEAD—EEU>TVEY, Flo. EREPERBREICTTZEED-—XEL L. Ktk CERKE
DREZEDDIUBNREBEFIRELEIELTVET . EEEEZ. ZOFEBREMEON. 0K CEEE-
TVKHEVSIKERIKBICIIEENTVND ESAE T, HIOE, EEDEERRE CHRSBARFECS L
T. BIROAM. R BZEMCABLED LEAS, EfEEREL. BEZIIT. AMEE I Tu<
fehDERBERZEELF T,

Among the SDGs, the science and technology research
for the creation of innovation, especially in the medical
and health care field, is the most important issue. The
rapid aging of society with a declining birthrate is changing
the structure of diseases in society. In addition, medical
care is becoming more sophisticated, and medical costs
continue to increase.

The needs of patients for medical care and medical “& s W

institutions are also changing, and the social environment =
surrounding the management of hospitals and other R
« BPHEORLAMS, B

medical institutions is undergoing major changes. It can ik
be said that medical institutions are at a major crossroads Gﬁgﬁgfx?gg&f
where their reason for existence is being questioned and gggg‘”“ﬁ”ﬁ
how they will survive.
We aim to construct the theories for building organizations,

. . L - 5T ENTEBEEM—
formulating strategies, and motivating human resources o ERBR 53 ERIE
while effectively using and allocating finite human e
resources and funds in the clinical practice of medicine
and the development of new therapeutic methods.

NIVAZRATLAIRIAY M

SUSTAINABLE

© BRI LIEPED

L

W 2’0V 17 FOFBIT Research Interests

EEE@ICHITZY -9 —DRENES

Developmental Metamorphosis of Leaders in Healthcare Organizations

EEID S S [CHREFENRL . MEADIS v b XY MBHNICENESNB FOT T vy 3FLEIRY
AV NTBHTEDBLSHIEHINTEVETH, EFFEDESICLTTRIAY b - ZFLPU—T Ty
FEBELTRED v 7 - 2RI p— (B> TV ODCHT BRAFRGB I F A, ~yF - IRT v
EBSRERE. FOT Ty 3FIbe LTORMOREERS LIEE, U—9—& LTRRRELHLTE
WESEE D Z DRTICBV CEARRE SBI SR F A, ZNHIC. EICHIT 2 EPIEN SEEBAD
FPUT - FSYYYIVEBIBEEOATS, FFEBFTIRVEADSL. BACHBLTIE, ERER
»ER, BEBEMD Ly - TRY v —CHIREICRENET. LH LENS, AULS CERES L THE
1L BU&SBF P UPESARICONNDST, BERRO Ny T - Y2Yp—& UTEN 2% L5
ENTEBER. HUIE TIEBVABLVERNE )
ETZONEVSBERRESRIC. ERENRC U gl e
U—5—RECET BRAFREToCVET, v I
RO
k7R —

BRI T BRI~ ¢
ZORILHH

It is difficult to manage professionals such as doctors, who have a
strong autonomy orientation and a relatively weak commitment
to the organization. There is a great deal of conflict in the
career transition from professional to managerial positions. In

Japan, a physician who is well-trained and excellent is selected LEADER

as the director, the top manager of the hospital. However, why SHIP e
do some physicians excel as top hospital managers while others TOP

do not, despite being equally good clinicians and having similar MANAGER

careers? We are now conducting empirical research on how
physicians acquire management skills and leadership skills to
become top managers in hospitals.

&

BEEZE B & Professor WATANABE Toyohiko
MOT (Management of Technology) ICEET %R

Research on the Management of Technology

1) BIRICBIZTHTIT7OREEFE

MBANZEZ ZNVAT 728 ZOHBEEE IEBEBEES, $£/750Y, B#FS, ®R 2021)

BHBRHERE BT ZHUVESERBFAKEI—F « VIO T =T ILOBRHRIHT

Watanabe T., Yamamoto S., Gotoh M., Saitoh T., Yokoyama O., Murata T., Takeda M. Cost-effectiveness analysis of long-term

intermittent self-catheterization with hydrophilic-coated and uncoated catheters in patients with spinal cord injury in Japan,
LUTS, 9(3):142-150, 2017.

BUIBEICHT 2 TERBHEEREDZEN A NS4 20198/ (A4 RS54 MEREE, PHERE, RR, 2019)

Sekido N., Watanabe T., et.al. Clinical guidelines for the diagnosis and treatment of lower urinary tract dysfunction in patients
with spinal cord injury. Int J Urol, 27(4):276-288, 2020.

Tt Faculty

2

3

EN

5

Sadahira T., Wada K., Araki M., Ishii A., Watanabe T., Nasu Y., Kumon H. Impact of selective media for detecting
fluoroquinolone-insusceptible/extended-spectrum beta- lactamase-producing Escherichia coli before transrectal prostate
biopsy, Int J Urol, 24(12):842-847, 2017.

U= =Yy« IRIXY NIET BHA

Research on Leadership and Management
1) EEERO Ny T - IRV v — FRICBITBREERY —F—DRENES (20224 BHERELJHET)

L

BIZE - EERSEHEREICHITIZTFTHTI7 DERE L RE

The role of academia in drug discovery and medical device development

INETICH, REZFEHTEFRELEDERN S, MREAAREEE. Ry bT—TBE IRxIAY MRED
DIFENTEX Ul UN LIRS, MEOBMADESEMEDCH Y. MECEAFEFNEROEIRIE
FIVERRU, PTHTZIT7ZZDLABICAREY — R ERDDEZEELC ST TV A /R—=Y 3 VDEIEN
BEOTVEY., EFEEONENE. FEREEBUCETHRFINE TICHOHREINTIN . BEFIER
RNBTFHTZTZHMTIBIE - EEESEAE TR IAY MIDWTRINIEHROEREFIFEALED I FEA.
St PTATITHERERBIAE - EEEBHECSIFTIEDEE LT — TV A /R~y 3 U zhDdmiE(C
EX. 1) EFEECBVTPZATITELEEVSERIEFRDBICEDRSBF vy THEET DN, 2)
ZOF vy THMBHSND LTEBRERIIAN. /. ZTILBEDKSIBXHR. YRIXY MHDDH.
EVWSUT—F - JIRFIVEREL. MRZEDTVET,

In the field of business administration, effective strategies
and network building for drug discovery and medical device
development have been analyzed from the perspective of
pharmaceutical companies. However, the efficiency of new drug
development is on the decline, and pharmaceutical companies
are abandoning their self-supporting business models, and there
is a growing trend toward industry-academia collaboration
and open innovation, seeking drug seeds from a wide
range of external sources, including academia. There is little
accumulated research on the management of drug discovery
and medical device development conducted by academia from
a management perspective. We are conducting research on
industry-academia collaboration and open innovation in drug
discovery and medical device development, in which academia

FSyISUORAER

plays a leading role.
.

J
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BERZES Nursing Science

HE—ARDEIBVRRR, LEXAKEPEE - hHEE BRI (IEEEORIZEDEDLS LY
DNEBH TH > THEESHRLTREVITRW. RETH JZ1=T1 EDRIBEHELET
REFIDEBRICEDE, ELDSDCZEESRETH FUGIAEENBES

BRERF—T— RICHRICIW A TVE T IR, ——
KERDREE - B - ARELE - BIEP, ESZIEC ey |
B 2MRICERAEBVTVET, Cam
CNSOWRHMEDHRETEEIET /oo, HisD7T -
7B - BEPIE - NGOsZ, B & SEERRIC BN S e P
BEBSRENCESMTRETERIEDaELT. LY @@= b, 4>
UIYVhRIZaZ74DEINZBIELTCVETD,

TIZ ISRV
We must aim for a society where no one is left behind, even
in the case of humanitarian crises such as disasters, wars, and Nursing science enables bridging cutting-edge
conflicts. Based on this policy, the Harada research laboratory sc'e;‘vicfhar:g e'::’clhh:::’ag ;g:cf’t';dbz?mm:“'ty
engages in research with the keyword of disaster, an issue
that straddles many of the SDGs. Currently, we are focusing on ” y = "
research on building strategies to reinforce the unity of health, /" Medical \‘\) MixMethod o care
medical, public health, and welfare subclusters in times of \\E“”g'”ee” ibomtioa
disaster and support for relief workers.

Health care areas to be digitized

To circulate the results of our research to society, we aim to Liaison Sodialroles Coordination
. . . . capacity capacity
create resilient communities through training and drills that are A
open to anyone interested in disaster risk reduction and disaster il /Med,car\\ i = P B
N . . . .. . / i ( ealthcare \
relief, including residents, government officials, professionals, and ’ D;"ﬂ'g::;gd ) PC"'!"!'""“V (_ "Science.
NGOs. “Engineering e

Health care areas not to be digitized

\_ J
7o T3 AN
fREEN Faculty
(11 sphere
= ]
0 FE &EF 8 8] Professor HARADA Nahoko st
Mental Health %‘:‘EEE"M

+ Masahide Koda, Nahoko Harada, Shuhei Nomura. The Importance of Methodological Vigilance: Reevaluating Suicide Trends in fj,‘;;"‘"""""‘“
Japan Post-2022. PCN Reports Psychiatry and Clinical Neurosciences. DOI: 10.1002/pcn5.214 o

- Nahoko Harada, Masahide Koda, Akifumi Eguchi, Masahiro Hashizume, Motoi Suzuki, Shuhei Nomura. Changes in Place m-m
of Death among Patients with Dementia during the COVID-19 Pandemic in Japan: A Time Series Analysis. Journal of
Epidemiology. 2024.Feb. 10.2188/jea.JE20230279

« Haruka Sakamoto, Masahide Koda, Akifumi Eguchi, Kaori Endo, Takahiro Arai, Nahoko Harada, Takashi Nishio, Shuhei Nomura.
Excess suicides in Japan: a three-year post-pandemic assessment of gender and age disparities. Psychiatry Research 115806-115806. 2024

- Nahoko Harada, Masahide Koda, Shuhei Nomura. Early Outcomes of Changes to Collection of Suicide Data in Japan. JAMA Network Open 6(12)
©2347543-e2347543. 2023.

DRR

« Perihan Simsek, Mayumi Kako, Nahoko Harada, Jonathan Abraham, Ismail Tayfur. Scoping review of exploring the roles of primary care providers to increase
disaster preparedness of vulnerable populations. Progress in Disaster Science 100339-100339. 2024

- RERET. [EHOZESZIE] ORRN SR I07HB0 SOEMOEE—FESREN XA EMORER BESE 33(4) 278-282 2023

+ Mayumi Kako, Paul Arbon, Benjamin Ryan, Nahoko Harada. Establishing best practice for the implementation of evacuation centres for vulnerable populations: A
comparative analysis of the Australian and Japanese experience. International Journal of Disaster Risk Reduction 79 103165-103165. 2023.

Improving Nursing Quality

- Masahide Koda, Nahoka Harada, Naoko Sato, Tomoko Araki, Kazuya Honda, Takemi Kudo, Takao Watanabe, Miho Suzuki. Nurse Practitioner Placement in A
Nursing Home in Japan. The Journal for Nurse Practitioners 20(1) 104845-104845. 2024.
TRER BAET, FHER REFRET. 7 bE—HREXDHIMANRERT 2D OH(CET 2THHR. HEFIE (4) 9-18 2024,

FEEZIERE Support for humanitarian workers

BEET. MEFT. REFET (2022) K5V T« PA-ADKEZIRE OIS IABRICRD SNBZREZ IR LM LREORE BANEEFRE27 (1) 26-34

Nagamine M, Harada N, Shigemura J, Dobashi K, Yoshiga M, Esaki N, Tanaka M, Kai M, Sensaki K, Tanichi M, Yoshino A, Shimizu K..(2016) The effects of living
environment on disaster workers. BMC Psychiatry 16:358

FEET. RERET (2015) ROAARKICH I UBEHZESOORRE LEIEEFRE18(2) 1422

WEBD XTIV Mental health in disasters
Harada N, Shigemura J, Tanichi M, Kawaida K, Takahashi S, Yasukata F..(2016) Mental health and psychological impacts from the 2011 Great East Japan
Earthquake disaster: a systematic literature review. Disaster and Military Medicine 1:17
Shigemura J, Harada N, Yoshino A.. (2015)Mental health support for healthcare workers after the Great East Japan Earthquake: five years on. Nursing & Health
Sciences 18 1-3

J
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BT & BETOEE E B BRMREZTFHT SV AT LR

Innovating Evacuation: Pioneering a System to Optimize Shelters and Prevent Secondary Health Crises

UNDRRRIFKEZ [1Z 25 « PHAEOERECEXNPREZSITRI L. AR, P, &EN, RENGEL
HEACHOIEBIBRPHEEEDCST. BHFRRICBNTHET 2RHB/N\Y— R NOBEDRER] EFEELT
V&Y, RERRETE. FICKENACDDEICEZ2HEZR/IRICT DT EZBIEL T, BEMORIER
BRDIEHDYRT LMEEY  ZIEOBZEH D CHODRREIT>TVF T L ORRE EHEER LIS E Y
RPERIXY by —ME, EEEECEIVTERSN. KURERGKERGZEE LY AT LAE LT, B
2 FREBNF BB COERAINE Ult, Flo. BB EXEERNERELEICA|LIcESZ®LT 2D EIL
TFrwIY—bEERUVERRET S ET, HRBMROHRETICRYHATNET,

UNDRRR defines a disaster as a severe disruption causing widespread losses due to sudden hazards in vulnerable situations.
The Harada Laboratory aims to minimize disaster impacts on mental and physical health by improving shelter environments and

support quality. Our Rapid Assessment Sheet, used during the 2020 Noto Peninsula Earthquake, and a freely available self-check
sheet for supporters, adhere to international standards, enhancing disaster response and support capabilities.

AEZEOLABE BTHE— b S LRET FRMEFORERAP-—XEBE(CILIBL
ATTRCAOSRIE > T, ATTAOLINCHSOBTETT, & BT SBBREE YK~ FTSY— B!
R NOBEEF— S ANT ST, G- y— RS -

NIR-TEMALER, BEERGBR—F TRINTET,

ARBAREBIARE =7 ..

<o8s, oemmy-ncu

BFY LTRIENTUS A, T Toowtbuss
ABESETSBALL TP AAY I (8 U, H8 tacass.

HOETSTROAS D, TRARIC [SEBHO) 15 [ENED) SETONCGERITY Mess/punuminaci

HHRITT, 5L K s o 3 o

BEREY- e, TROURGL
BOQRS— KB ILATAET.

WEBOY— LU RBHIEY X7 LBR

Designing a Comprehensive Continuum of Care:
Developing Seamless Response Systems for Disaster Preparedness, Response, and Recovery

BARICHT2EEEPEEY)CHIF BBHKEENDREDBR. BASEAKENEET 3ICHODNDSTZDRE
HEMEELERUIFBCARLBRUR U, —7. BRLESEMLEF28%ZBX. BERERY R—MOFE
W - B —ERZZFRASHEH TS LEBOANLLDHERTT, TOKIBHAEDITHKENIE
TIeh. KBEBELDITERRTERVT ENESHCBE>TEFH UL, ZOH. RE EE AREE. &
HDOFEFTOKEICEDBDITE. DMAT - DPAT - DWATXZ Rl & L > e R8s BB/, NGOs. BEBS
KB E /N — b —I(C, EEICREDVEEMTO NS EHS N I(CT BMRICEIUBATNE T,

Thanks to the strengthened disaster prevention capabilities of Japan's roads and buildings, the country has significantly reduced
its disaster-related deaths compared to other nations, despite the frequent occurrence of natural disasters. However, with over
28% of its population being elderly and many receiving advanced medical support and comprehensive nursing and welfare
services while living in their communities, it has become clear that disaster medicine alone cannot adequately respond to
disasters in such a society. Therefore, our research focuses on establishing a collaborative support system involving partners from

the health, medical, public health, and welfare sectors, including government agencies, public support organizations like DMAT,
DPAT, and DWAT, NGOs, and voluntary disaster prevention organizations.

J
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=) FREIFDEF Biomedical Informatics

ARHFTE BRT —IPEGT —IZAVCIHRZTOTVE T, Fie. BWLKERRNA ANV T LEiEz
UTERFRFBZRAVCRZIT > TVE T, BRT—9 E[FREOBEZER E TR/ SN T -9 DI LZHE
UTHEY. RRERY AT L @BFHILTRE) hSHEUTERPFAIICBVTVERY . £47—5 £E i
BSOEREEN SEHEINZEROEZI/LTHY ., DERPAY— D7 v FREDD 75 TR
ECEAVTERBLTVEYT, TNSOBEROENZELT. ROEEZRID I ECDBNBDMERREEHHT
SEBEBLTVERT, &Koo T UEFERVERBED SEHERE EDEEICK > THARREICORIFD LR
FICANTVET,

FoO—R:

ERIER. SEER. £FER ERESUE. VIPSITIVTNA R BASELE. NAFN\VT
M—L_R—Y ¢ https://www.bilab.jp

We are performing research using clinical information and biosignals, and also using biospecimen by collaborating with Okayama
University Hospital Biobank (Okadai Biobank). Clinical information is derived from hospital information system (e.g., electronic
medical records) and is applied to analysis and prediction of disease condition of patients with various diseases. Biosignals are

information derived from our bodies through medical devices (e.g., ECG) and wearable devices (e.g., smart watches), and are
applied to detect disease at early stage and to prevent progression.

Keywords: clinical informatics, biomedical informatics, biological information, biosignal processing, wearable devices, natural
language processing (NLP), biobank
Website: https://www.bilab.jp

W 2’0V 17 FOFBIT Research Interests

ERART —9 0;ER : EREOHROEEFE & BEEHDIRED T

Clinical Informatics / Biomedical Informatics

BFHILTIREDRRIBERY AT AICBES NIRRT — I (FAHRRT
B, EDAILT TIIERDSHUWVREDIARET B ENTEFT, :

TeEZRRRBICOVWTHLBHRZRICY ., FRZEFAILZY. £Lo i | onesxaran-sse
I ENTREICIRD TENEIRFCEET . ADEHTIF. HHIEETRD

Q3+15%(Q3-Q1) = 430

@.2r2
MROFHE P, BESADFEOFARE, 28T —9 2RV EHI b
R: = N ~ =167
TR EREOZER CEELTEBLTVET, st
We can store and extract large-scale medical data easier by using Electronic Rl
Health Records (EHR) than paper health records. We are using medical records
ERBDOHESEDLEER

obtained from hospitals to gain new insights on diseases and to develop models
for prognostic prediction.

RAEBN Faculty

B HE RE B & Professor MORITA Mizuki
iRk — 5 DiERA

Clinical Informatics

- Zamami Y et al. Search for Therapeutic Agents for Cardiac Arrest using a Drug Discovery Tool and Large-Scale Medical
Information Database. Frontiers in Pharmacology 2019:10:1257.

&R — 9 DIEA

Biosignal Processing

- OQusaka D et al. A New Approach to Prevent Critical Cardiac Accidents in Athletes by Real-Time Electrocardiographic Tele-
Monitoring System: Initial Trial in Full Marathon. Journal of Cardiology Cases 2019;20(1):35-38.

+ Shuku T, Sakano N, Morita M, Kasahara S. Change Detection in Vital Signs Associated with Impending Death for Homecare
Patients Using a Pressure-Sensing Mat. European Journal for Biomedical Informatics 2018;14(1):52-57.

RSB REEE

Biobanking and Biospecimen Research

+ Matsubara T et al. DV200 index for assessing RNA integrity in next-generation sequencing. BioMed Research International
2020:2020:9349132.

- Matsubara T et al. Effects of Cold Ischemia on RNA Stability and Quality of Lung Tissues Based on Standard PREanalytical Code
Categorization. Biopreserv Biobank 2017;15(5):484-486.

EBESHOBEASELE

Medical Natural Language Processing

+ Aramaki E, Kano Y, Ohkuma T, Morita M. MedNLPDoc: Japanese Shared Task for Clinical NLP. In Proc of COLING 2016:13-16.

+ Aramaki E, Maskawa S, Morita M. Twitter Catches The Flu: Detecting Influenza Epidemics using Twitter Streams. In Proc of
EMNLP 2011:1568-1576.

L J

EFTF—IDEA  KRODBREREREEZIV VD

Biological Information / Biosignal Processing

B0EV(ICHZEY TN SBT3 %4 BT—IZRET D
CENTEFT, ZOLIEYT—DEDT—IZREDHITTER
T2 EERAFTCVET, BT —ICRZFEBHON DI FIN. o
ERRPREPRECHB UL EY =P BICH IOz 7S TILFN
A A SHEFELDTIZERA 2 REORHFERZ LY. &L
T ENTREICIBRD T EZBELTVE T, ADH TR, EEEED
BRI EHO TR, AIR—YPDIMRIEDFIRDIERH, AN—hD 7 v
FICKBBRDFHID EER R EEITOCTER UL,

Sensors can collect various information on human physical and mental conditions.
We are trying to utilize such sensor data collected by sensors in hospitals and
daily living environment, and wearable devices, to capture symptoms of condition

change, to detect diseases at early stage, and to monitor physical and/or mental
conditions by ourselves.

YSVYSVF—DOLEDOEBE=IV VT
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ANIVAT 7Y A I ABBPY Healthcare Sciences Section

IR R IR D EF Radiological Health Science

HMRETE. ERERS (BRI PEERRE) [CHWT
WEHIRZFA U cREYERICE T dEMLAZEE L.
FICHEHREE - IETHRETR - SRR - IMEHREYI(C
EhE LI BIIRZITVE T o IBAFRREIRITR,
RPN ZTERPS. I ZTRT. R IC CAIBPRIMIZENED K.
BHEiR (RESHER. BEHRERH. F8Y=a0—v3
VIgE) hSERIBATE LU <BASNIZERRESD
THETERZHT - BEHRGERSE ZEA LTV LT RBR
DRBEEFKTDMR) (CEDFTLVEFER/F DO L=
BREULET.

The aim of our laboratory is the development and application of

technology related to radiation examination and radiotherapy at
hospitals (Okayama university hospital and related sites). The graduate

KRR 2 wmEAE
stomn (I 2 A

(s semmIACHIZHR )

BEMTI  — RNy DZEMNTD
CEICKD, BRERNBUAZEBRE
UEHRZITDCCZBRET D

- ERFEERAHRER (IGRT)

students will engage to the research of radiation experiments and - SEEESAHRER (IMRT, VMAT)

analysis including developments of various dosimeters, radiation - ARTTREHRER (ADRT)

exposure, computational simulation so that those knowledge and - RIFEAE (BT, KERAT VR

techniques can be useful after their working at a hospital research CRORDETRHIEEE BNCT) (CRT 2GR

department, a research institute, and a company. S & R DRI B T B SRR

- MEHREROMR TR 1B

&

N EH B2 H#EBUE  Associate Professor OITA Masataka

BEHRERI BOMARRECAT 2%

M S, H Ilkushima, M Tominaga, T Kamomae, T Kishi, M Oita, et al.Dose impact of rectal gas on prostatic IMRT and VMAT. 2015128
M.Oita, H.Aoyama, M.Sasaki, et al. Application of biophysical modelling for normal tissue response with immunological aspects in
radiotherapy. 201652 B

M.Sasaki, H.lkushima, M.Tominaga, T.Kawashita, T.Kamomae, R.Bando, K.Sakuragawa, M.Oita. Dose impact of rectal gas on
prostate VMAT. 201647 B

S.Tsuji, M.Oita, N.Narihiro. Air-kerma strength and dose rate constant by the full monte carlo simulations. 2016%7 B

M.Oita, K.Nakata, M.Sasaki, M.Tominaga, H.Aoyama, H.Honda, Y.Uto. Does the biophysical modelling for immunological aspects in
radiotherapy precisely predict tumor and normal tissue responses ? 2016% 7 B

T Kamomae, M Oita, N Hayashi, et al. Characterization of stochastic noise and post-irradiation density growth for reflective-type
radiochromic film in therapeutic photon beam dosimetry. 201648 B

M Sasaki, M Tominaga,T Kamomae, H lkushima, M Kitaoka, R Bando, K Sakuragawa, M Oita. Influence of multi-leaf collimator leaf
transmission on head and neck intensity-modulated radiation therapy and volumetric-modulated arc therapy planning. 201746 8
Miyahara K, Kuroda M, Yoshimura Y, Aoyama H, Oita M, et al. Evaluation of Setup Errors at the Skin Surface Position for Whole
Breast Radiotherapy of Breast Cancer Patients. 201848 B

M Sasaki, M Tominaga, M Oita, et al. Influence of multi-leaf collimator leaf transmission on head and neck intensity-modulated
radiation therapy and volumetric-modulated arc therapy planning. JAPANESE JOURNAL OF RADIOLOGY. 2017. 35.9. 511-525

K Miyahara, M Kuroda, M Oita, et al. Evaluation of Setup Errors at the Skin Surface Position for Whole Breast Radiotherapy of
Breast Cancer Patients. Acta Medica Okayama. 2018. 72. 4. 331-336

N Narihiro, M Oita, Y Takeda. Oblique Surface Dose Calculation in High-Energy X-ray Therapy. Acta medica Okayama. 2020. 74. 5.
415-422

Y Tanaka, M Oita, S Inomata, et al. Impact of patient positioning uncertainty in noncoplanar intracranial stereotactic radiotherapy.
Journal of applied clinical medical physics. 2020. 21. 2. 89-97

M Tominaga, Y Nagayasu, M Qita, et al. Influence of distant scatterer on air kerma measurement in the evaluation of diagnostic
X-rays using Monte Carlo simulation. Radiological physics and technology. 2021. 14. 4. 381-389

H Honda, M Tominaga. M Qita, et al. Usability of detecting delivery errors during treatment of prostate VMAT with a gantry-
mounted transmission detector. Journal of applied clinical medical physics. 2021. 22. 7. 66-76

H Ishizaka, Masahiro Kuroda, M Oita, et al. Investigation into the Effect of Breast Volume on Irradiation Dose Distribution in Asian
kWomen with Breast Cancer. Acta medica Okayama. 2021. 75. 3. 307-314

N Faculty
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B 20Y 1T FDIBIT Research Interests

R oERETEIORE(LICR T S5

Research of optimization of radiotherapy treatment planning

HNABEDENICHEV. BEHRERORIIBIUFENB T 2TV, HFTIF. MR PETREVILFES
UF «BROFBEBRUBSHERMOER. BFEE. BERMOERDESCH > CTERERSIREE
ML IR, BB KORBENDEMMETHRIRS (Stereotactic Irradiation: STI). #BEZRFMHFIREE
(Intensity Modulated Radiotherapy: IMRT) & & U'EI#sfls8EZ AR #R/EE (Volumetric Modulated
Arc Radiotherapy: VMAT) BEDHHRICENTRRICIAL TV D, BE. BEHREAE CIIBFRTEODRBET
YRS & EYANREFTHHETVRH SRBLZTON TV N, HZMRZFECIE, RBEILZEITIKRIC
WS ETE/VS X — I FIEDFHEH O BEHRD TR ILF—PIEEADEVNC K Z5HHIZ YRR E S &K UEY RS
REN—XTELICITV. EECEBNRAESTEZRIREI S EZENEL
TW2, SBOEMELTIE. Al (Artificial Intelligence) ©RBZEZHA
Ulcaieml s B REOBEZEIEL TS,

In recent years, high-precision radiotherapy has become standard radiotherapy. Moreover,
stereotactic irradiation of the brain and body (STI), Intensity Modulated Radiotherapy (IMRT)
and Volumetric Modulated Arc Radiotherapy (VMAT) are widely used in clinical. Usually,
radiation therapy is optimized while with physical and biological dose assessment at the
treatment planning, so that based on physical and biologically equivalent dose, we aim to

realize an accurate ideal treatment plan with construction of an integrated optimization
computing environment using Al (Artificial Intelligence) and deep learning.

AR DIREETBIFRD K UIREEHEICEI I B

Research of development of dosimeter and dose evaluation

BEHRER T, RIVREDEAES FOREDMHETEDQA (Quality Assurance)lFRAIZE®REE LT
FEINTWVB, EFETR. EUMFREE. IMRT (Intensity Modulated Radiotherapy). IGRT (Image
Guided Radiotherapy). Cyberknife, Tomotherapy®FIAIC &k 2 BHEERGRERNER LTV, N5
BRI, NBREVSAIN, BENMRESHAVECE D <FHECIIREN S ZH# 5 Z 'S <. EiE
IMRERAEN TR OREPEY T ANOY I 21— 3 VIIC LB EREDBVREFHIADRFE N K
HHENTND, UHMRZFECTIF. FLBEKSACOTAZENE UTREAEICHERT 2REST B LUIRE
SHIEDRFRZT S, REBFTORAE T, BERT VLS IVEFIR LR
# (Radiochromic” « JU/s. BANG Gelid&) wREEROBRZFIMUIZHR
M (T TiREsh) SN THY . ZNSORESZBEFINAL. FAS
KUEYTHILOVZ2U—Y 3V EDHERERU T, FLBRRFROEE (X
R EBFIR. BTFR PUHEFR (YU TSBE CTHO R REsHilERZ
BRI D,
In radiation therapy, QA (Quality Assurance) such as an absolute measurement of
absorbed dose and dose distribution analysis is practiced. In recent years, high precision
radiation therapy has become popular. These techniques are often issued by uncertainty in
evaluations based on standard dosimetry so that the development of a precise dosimeter
and the dose evaluation tool such as Monte Carlo simulation are required. We have been
used several materials of organic films and gels or inorganic solutions. Our study aims to

develop a high accuracy dose evaluation system using those materials irradiated by various
kinds of radiation (X-ray, electron, proton, and neutron).

Okayama University Graduate School of Interdisciplinary Science and Engineering in Health Systems
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7H4A4ITY ZHBH Healthcare Sciences Section

SR EEEERREEREDE Regenerative and Reconstructive Medicine (Ophthalmology)

LR REEERE 2B T DEAE U TREICE I 2R ZIT o TV 5. bUNDO—RARREEORFE. ATHIE
DREFEICHIRIBATEZ. PUNO—RARBEF, FILURRE T RS 471 (ST SERRABRZERE U,
ERNTIERBBO >f2h TSV RREER M Theadk ) —EE U THINTHIREN TV, ATHEERFHERY)
DABEMEREENT, MUKERIEICT first-in-humanERFESA8BZEERRT D, () ERBESK
SHGHERE PMDA SHEBVEES TLD, ERERE UTIE. RIROEGENTZIT > TEfc. S55RDIEHENT
HOBEGFEEZRFEL. 11RELE SNP ZE > [OEHET CRHREEELT (DIRKREEEIET) MGST2 &
WNT2 ZHREUTc. BRIRIARE LTI, FPIET2/NRIREL REBE. SIE SR (5RKRREIRNA) (T
I BRI ZFHER LTS, REEERES U T, BNEFM. lFEFM. RRNEFMREDFMBHIT>TN S,
As an eye doctor (ophthalmologist) working in a University Hospital, | have developed photoelectric dye-coupled thin film

retinal prosthesis and trehalose eye drops. | have identified candidate genes for strabismus (binocular vision) susceptibility. My
subspecialty is uveitis and systemic diseases, vitreoretinal surgery, pediatric ophthalmology, and ophthalmic oncology.

Cﬁ% T,

= . CH2COOH
\
A TEOMIMMMA & (PN L

SRS L THR lr-7lu:nn-t/Llllll‘Filt OUReP™ !

WHLATHRENRS
Okayama University

Retinal Prosthesi —
etinal Prosthesis BULRTZNEE5

W 2’0V 17 FOFBIT Research Interests

KebnicAzBy ! (KEXRERTREATHER OUReP OEMEEEER)

Investigator-initiated first-in-human clinical trial of photoelectric dye-coupled thin film retinal prosthesis

ELUARZFARDATHE (OUReP,/ F—L v classll EEHER) (&, ABERERERUIFLY T 1)UL
REILABESEURIOF AL HERREFSEUANTRE] TH3. ICREODATRRNER (8
E|R) ZEH U THEBRZERIR T DI LT .OUReP (FXZZ (T CEfiE (BRONET -ZAER) Z£U.
EEORRBRBRZRIHM U CREZEDHHRH T, 20026H SEIURZAZREARZN AR S D FHEZE
DOABEHEIR EETESORFNREED TND, HFEFI CRIE T ITBATOURePIF. NS MHA TR
THEENS<. BONZRBBLVERFIND. 201351 BLER. () ERREBEHSHWEEE PMDA)
CHBVEER. 2025F(C(E, MWLKRA VF 2N—I THRIEUIOERIES C. EIMETEERZMRETET 2 RiAH
THDo ft175. OURePZZLHRITOATHEEESRBRORE T, BEREI/ITEHT KR (ﬁﬂﬁ%éi%'&’@ﬂﬂﬁ%
ERZM) ([CEHRIGD DN WISEET DRBRDTEHT DRE (RAE) —
[CIEFHRDTEV TOFBRICAIF T, ATHREDOEFRDIBH TND.,

Okayama University-type retinal prosthesis (OUReP) is a new type of retinal prosthesis,
so called photoelectric dye-coupled thin film retinal prosthesis. Stable photoelectric
dye molecules with absorption spectrum of visible light are chemically coupled to
polyethylene film surface. The dye-coupled film generates electric potential in response to
light and stimulates nearby neuronal cells to induce action potential. The dye-coupled film,
implanted in subretinal space of the eye, serves as a light receiver and an electric potential
generator, and thus, replaces the function of dead photoreceptor cells in retinal dystrophy
to send the signal to the brain.

LKA VFaN=F - TU=V)b—L

L J

RAEBN Faculty

HE B2 # 1B Professor MATSUO Toshihiko
AEZRERFRUATREORHAERR (Photoelectric dye coupled thin film retinal prosthesis) —EE8iE &85 % (i

Matsuo T, et al. Safety, efficacy, and quality control of a photoelectric dye-based retinal prosthesis (Okayama University-type
retinal prosthesis) as a medical device. Journal of Artificial Organs 2009;12:213-225.

Matsuo T, et al. Visual evoke potential recovery by subretinal implantation of photoelectric dye-coupled thin film retinal prosthesis
(OUReP™) in monkey eyes with macular degeneration. Artificial Organs 2018;42:E186-E203.

HE LEIGF (Binocular vision susceptibility gene) =/ w 779 b X &{ER LS

Matsuo T, et al. A mutation in the Pax-6 gene in rat small eye is associated with impaired migration of midbrain crest cells. Nature
Genetics 1993;3:299-304.

Shaaban S, Matsuo T, et al. Chromosomes 4g28.3 and 7g31.2 as new susceptibility loci for comitant strabismus. Investigative
Ophthalmology and Visual Science 2009;50:654-661.

Zhang J, Matsuo T. MGST2 and WNT2 are candidate genes for comitant strabismus susceptibility in Japanese patients. PeerJ
2017:5: e3935.

roNO—ZREREDRF (Trehalose eye drops for dry eye) » 75> ATheatt & ) —EEE & U THilRS "Thealoz"
Matsuo T, et al.Trehalose eye drops in the treatment of dry eye syndrome. Ophthalmology 2002;109:2024-2029.

BESEN - RIES - /\NRIRRY (Uveitis, Oncology, Pediatric ophthalmology) ~5EREME. KEFTEIHEIR E DFifi
Matsuo T, et al. Postural stability changes during the prism adaptation test in patients with intermittent and constant exotropia.
Investigative Ophthalmology and Visual Science 2010:51:6341-6347.

Matsuo T, et al. Immunocytochemical diagnosis as inflammation by vitrectomy cell blocks in patients with vitreous opacity.
Ophthalmology 2012:119:827-837.

Matsuo T. Intraocular lens implantation in unilateral congenital cataract with minimal levels of persistent fetal vasculature in the
first 18 months of life. SpringerPlus 2014:3:361.

Matsuo T. How far is observation allowed in patients with ectopia lentis? SpringerPlus 2015;4:461.

Matsuo T. Clinical decision upon resection or observation of ocular surface dermoid lesions with the visual axis unaffected in
pediatric patients. SpringerPlus 2015;4:534.

HRICHIFTBREDEHE (The role of visual perception in society) ~BEERIFOFENER (SAE) OHE
Matsuo T, et al. Correlation between depth perception by three-rods test and stereoacuity by Distance Randot Stereotest.
Strabismus 2014:22:133-137.

HEZRF TS | (FRRESET (MIRERERERET) D)

Strabismus (binocular vision) susceptibility gene

£ N PEYIFERTYER TS, COMRGEKEDREZ S UCRENRIETH Y . BLERCREERD
B5922RTFHEETH D, INETIT > CEHBERHRDERIATN S, NZ2EDI % ICRFHEPHFRE
HREND & FHRBE CRREEDEENS FRRRRAFET D& —IMERERIF ZMESEANTH
ROKBREDO—HENBVNT ENDH o, Fio. EEMETDER TH20Dr. Jurg Ott (Rockefellerkz) &
DHETZIC K HEERRDS5FTR CERBHEHENT 270, #3147 (ORE) BEEnFEZHR. T5IC.
SNPIC & 2 @AM Z1TV). RHEELEE G FEEDAq28.3BE TIIMGST2, 7931298 CIFWNT2Z #1188
EELGFE UTHE LIS, 20185 (C[FBAEEITRBFAMRE (AMED) RIS CRiiBREB ISy N T 7 —
In (BINDS) DX#EZFT. BRAZEGFEANRPTOMBHIRERE EOHBIARICKY CRISPR Cas9 #ifi
EEOTMGST2/ v I 7D MR DAZERLTHY ., 5%, WIREOHREEZHIHEU TV FETH S,
Humans and animals are using both eyes to have binocular vision. Strabismus is defined as malfunction of binocular vision and
is a multifactorial disorder which has both genetic and environmental background with their undefined contribution. Genetic
influence is evidenced by family history and phenotypic concordance between monozygotic twins. My research has previously
identified new susceptibility loci, 4928.3 and 7g31.2, for comitant strabismus, including both esotropia and exotropia, in

Japanese. | now used different methods for genetic statistics to reach MGST2 and WNT2 as candidate genes for strabismus
susceptibility. MGST2 knockout mice were made by CRISPR Cas9 technology and their neuronal changes are analyzed.

L J
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KRN DEFF

Your project leads to the future of mankind

BVEDHKF, EiE ULTOEKTHRZ L TVELSICBVET, LML, ~UNO—ZREELS RN THER
SNETET, BHOMRBERIM A TES ZBREZEDHUICTETF Uz, BRMMBERCRL > TV
7. HBBVERIH SHAEFRZEIEL TV<KIAR. HRDECEEFNLNDZVICRIBATHEEAD |
HIFHRECTVBIREICAT 2R E—HEICHAL TV I EBEL. RULLDTEFRUNEBNE T,

Please tell us your interest or idea. We are always happy to have talk with you to develop a plan for solving your research
questions. Your interest will give a dream to someone in our society. Your new step will lead to other people's happiness.
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EEFINEERIDAZESE Pharmaceutical Biomedicine

ARBHTIE. 1) BEORIICEDK S [CEREZKMD
INATE2H? 2) EREIZGAT 2EECRED

Revealing why a disease is hard to be treated with medication
Not only cellular response, but pathway that drug travels, matters

BATOEGEIEE 3E>TVNEDH ? EVWSBWEES T | (ofesp.nanoparticle)  Pathologicspecimen &

VET, 1OVT, BRTERREO—OE. 28I N

BESTNIAN. BOTELLAERCBOTOBLE | fibretictisue o soo s B8

B, EVSEHTT, BHRLEEE. FIOREER e

ZHAOEEERY EBD. REQRHEE S MEOHE Y LN Yt

TY. 210ONT. B E TR H S RS DB, £se &@8@ ;ﬁ o
> - ¥ 75 2H=2 2 b e

SAMEEOHENDES N3 FAERIRSOBE (Fam 2l ==l === )

Pract. 2018) . BN DE SN2 B DE GG E % In knowledge for the success of nano-the;

Ao cLTER L.

We are asking 1) "why intractable diseases are hard to treat
with medication?" and 2) "what are the current status of medical
activities or diseases?” in our research. For 1) the hypothesis
we have is that given medication cannot reach disease foci due
to abnormal fibrosis and vascular structure. For 2) we have
described the trends of a) polypharmacy that are problematic in
elderly population, b) antibiotic administration to common cold
and c) relapse of tuberculosis.

L J

RAEBN Faculty

W IFE B B 1 Professor KANO Mitsunobu

SREEERENERYE (BREK - D SORERZ. X2 ERAUTERL. HBARZET. HeETZBiEY)
1) BEHADRRIFAYICKWLOH?  Why some diseases are hard to cure?

Heterotypic 3D pancreatic cancer model with tunable proportion of fibrotic elements. Tanaka HY, Kurihara T, Nakazawa T, Matsusaki M,
Masamune A, Kano MR. Biomaterials 2020 Aug.doi:10.1016/].biomaterials.2020.120077.

In vivo rendezvous of small nucleic acid drugs with charge-matched block catiomers to target cancers. Watanabe S, Hayashi K, Toh K, Kim
HJ, Liu X, Chaya H, Fukushima S, Katsushima K, Kondo Y, Uchida S, Ogura S, Nomoto T, Takemoto H, Cabral H, Kinoh H, Tanaka HY, Kano
MR, Matsumoto Y, Fukuhara H, Uchida S, Nangaku M, Osada K, Nishiyama N, Miyata K, Kataoka K. Nat Commun. 2019;10(1):1894.
Pancreatic stellate cells derived from human pancreatic cancer demonstrate aberrant SPARC-dependent ECM remodeling in 3D
engineered fibrotic tissue of clinically relevant thickness. Tanaka HY, Kitahara K, Sasaki N, Nakao N, Sato K, Narita H, Shimoda H,
Matsusaki M, Nishihara H, Masamune A, Kano MR. Biomaterials. 2018 Nov 17;192:355-367. doi: 10.1016/].biomaterials.2018.11.023.
Stromal barriers to nanomedicine penetration in the pancreatic tumor microenvironment. Tanaka HY, Kano MR. Cancer Sci. 2018
Jul;109(7):2085-2092. doi: 10.1111/cas.13630.

Vascular bursts enhance permeability of tumour blood vessels and improve nanoparticle delivery. Matsumoto Y, Nichols JW, Toh K,
Nomoto T, Cabral H, Miura Y, Christie RJ, Yamada N, Ogura T, Kano MR, Matsumura Y, Nishiyvama N, Yamasoba T, Bae YH, Kataoka K. Nat
Nanotechnol. 2016 Jun;11(6):533-8. doi: 10.1038/nnano0.2015.342.

2) EEEECHKREBOEREIGE SE>TWSH ?  What are the current status of medical activities and diseases?

Trends in Place of Death in a Super-Aged Society: A Population-Based Study, 1998-2017.

Koyama T, Hagiya H, Funahashi T, Zamami Y, Yamagishi M, Onoue H, Teratani Y, Mikami N, Shinomiya K, Kitamura Y, Sendo T, Hinotsu S,

Kano MR. Journal of Palliative Medicine. 2020.

Place of death trends among patients with dementia in Japan: a population-based observational study. Koyama T, Sasaki M, Hagiya

H, Zamami Y, Funahashi T, Ohshima A, Tatebe Y, Mikami N, Shinomiya K, Kitamura Y, Sendo T, Hinotsu S, Kano MR. Scientific Reports.

2019:9(1):1-8.

Fall-related mortality trends in older Japanese adults aged> 65 years: a nationwide observational study. Hagiya H, Koyama T, Zamami Y,

Tatebe Y, Funahashi T, Shinomiya K, Kitamura Y, Hinotsu S, Sendo T, Rakugi H, Kano MR. BMJ open. 2019;9:12.

Oral anticoagulants usage in Japanese patients aged 18-74 years with non-valvular atrial fibrillation: a retrospective analysis based on

insurance claims data. Ohshima A, Koyama T, Ogawa A, Zamami Y, Tanaka HY, Kitamura Y, Sendo T, Hinotsu S, Miller MW, *Kano MR.

Fam Pract. 2019;36(6):685-92.

Association between rapid antigen detection tests and antibiotics for acute pharyngitis in Japan: A retrospective observational study.

Teratani Y, Hagiya H, Koyama T, Ohshima A, Zamami Y, Tatebe Y, Tasaka K, Shinomiya K, Kitamura Y, Sendo T, Hinotsu S, Kano MR. J
LInfec'c Chemother. 2019;25(4):267-72.

J
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BE#EORTIEED IC<LDH ?

Why some diseases are hard to cure?

AARTE, [FEEEORIUITEIICKVDD? | EVWSBWEESTVE T, CTETICRATERRED
—Dl&, RECRSINEFN, BLTEULLWRECBLTLRWLIZH, EVSRETYT . BHEVERRAE.
FRRDRAE RS HAOBEZER Y B, REGRHEEHCMEDBETT,

CDREZES SICIREES B/cohIC. TRICKBHERKIN. T/ EREEY T L (F/DDS) DERZEREIC
AN D APETBMEER CHBRBDH 16 AFZ B U IR ZED TVE T,

SRR B < BECEELERTH 5. RADRIHESE - NS5 ORESBIEDBEOREE. & M2
BATREURD'S, /7N R - SRTHEEE - <A 2 ORAET A X

13 CRIHITEIA U RDA RN ERRORERTS HATEDTOE  SESREERERO=UER

¥, AFHREEL T IHRNROEA T ORIERORR LD TVFT,

(Tanaka et al, Biomaterials, 2018)
We are asking “why intractable diseases are hard to treat with medication?” in this

project. A hypothesis we have after series of study is that given medication cannot "
reach disease foci due to abnormal fibrosis and vascular structure. 10x10
To test this hypothesis in diseases such as cancers and pulmonary hypertension, we cells

utilize cells from human disease foci, as well as new technologies originated from EeRESEn Prrr—
engineering through collaboration. The new technologies include nanomedicine, 3D
culture, and microfluidics. We use them to build new experimental models reproduce
our points of view.

We are making progress in revealing the mechanism behind the abnormality in fibrosis
are vessel formation, and finding novel targets for drug development.

ERBE
abnormal
structure

Fibronectin

EEIECEREDHRITESEO>TVEH ?

What are the current status of medical activities and diseases?

AR TIF. [BRICBIZEETEPEEOEGIEESHE>TVDN?] EVWSBVEEB>TVET, FAElF.
LEFRF—=9ZFUHETIERE I TF—IZRNT. BRENGRETZ{TSHDTI,
CCETICHOMCULTE I &(F. SiE CRRBICHE> TLSZEINSDEI[J Am Geriatr Soc. 2018).
LAIMHREOLIRE® DE SN2 BN DNEFIR S DEE(Fam Pract. 2018) . Z U TEBADE SN 3%
DA (Epidemiol Infect. 2018)3ETY ., TNHIF. EHNTSDGSHEEICEHEL THE#ENBF 2. ER
DR T Tldd U EHAT U,

FFREE LT, SETEHRICEEF > TV DHIER TOREIDIHHIMTHONTE KL S5, BRDEES
EPHEEBEDEEICOVT, KWLHIBT—ICKDEREEDTVEFT ., TNUCKISDCSEHEET B/2HD
BERREICOSBERTRER. & IERREREZRHELTVEED,

We are asking “what are the current status of medical activities or
diseases?” in this research project. The method is epidemiologically
analyzing medical big data including the claims data.

What we have described so far are the trends of the followings:
1) polypharmacy that are problematic in elderly population (J Am
Geriatr Soc. 2018), 2) antibiotic administration to common cold, that
is a potential cause of increasing multidrug resistant bacteria (Fam
Pract. 2018), and 3) relapse of tuberculosis (Epidemiol Infect. 2018).
These topics were not previously described sufficiently in Japan, while
international consciousness is increasing related to the promotion of
SDGs.

Through our research, we will continue clarifying a broader range of
data on medical activities and disease trends in Japan, and will provide
more accurate information which can be used for policy making towards

achieving the SDGs.
.
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A LRI EF Japanese Culture

BATE. ALEEV. BB, 3B, 2 U THREICDVT,
WHBBEHZDS. EDKIICEZTEZDTLELD
M2 ZNE. WEDIEBICEDLIBEEESZI TV
2DTL&OIN? T UEBICDOVT., BREADT
TOBRBICRS UBH'S. BEDEHEDALHTEUTESE
BEHLlZBRU. BREADT 7ORBICELTVS
FEDHRICET DHREFERLCVEFT., BL. &
Y. 3B ZUTHRICDOVT., BEDEARDALDE
MRBREXMICHN., TNETEIFESLBRELUTR
REEDT 7 DRBERDHTVNEET ., EEZPHS
BUZOMREREHRADT PEZERESHRBEA Y
N=DTDOHHFTFY. BRARICHMATVET,

What feelings and perspectives have people in Japan had on aging,
end-of-life care, death and the afterlife? How are we affected at
present by these factors? The purpose of this study is to explore
these issues, focusing on the present situations of caring for the
elderly and based on literature review of historical materials in
Japan, which could lead to a solution for problems which have
arisen in the present care environment in Japan. Learning from the
wisdom and sensibility of the past in Japan concerning aging, end-
of-life care, death and the afterlife, the research employs a new
approach to observe the elderly care settings of contemporary
Japan. In this field, a diverse group of members, including working
professionals such as researchers in nursing and social welfare, as
well as international students from China, Indonesia, Vietnam, and
other countries, are working day and night on their research.

SIPERO [HERE] RS
(AUAFINEREE BRI EER)

J

fRERBN Faculty

HAF BX # # Professor MOTOMURA Masafumi

328 (Research project)

1. T7ORBITRS UL - B - FECBIS BBA8E - LR
Study of the history of ideas and cultural history regarding aging, end-of-life care and death through investigations of care
environments

2. BFEZORHERERHICEY R
Study of the establishment and development of Gerontology

[E&E] (Literary work)

FHEMT - A - ANENR [FEAZCHBIAREOANER —RILFEAZEPDIC—). IUEBR. 20205 (HiE) Yasuyuki
YOSHIBA, Satoshi KATO, Masafumi MOTOMURA, "Intellectual Foundation of Researchers in Imperial Universities: focusing on the
Tohoku Imperial University", Kobushi Shobo, 2020

[BVW-AXZ - 57 ORI - ZFE%—]. KS5—/HR. 20194 (H#F) “Aging: Humanities,Clinical site of care, and Gerontology” 2019,
Polano Publishing (multiple authorship)

[WEZEEE TP BIE - THHICICBIF DI EIBER - 1. U DA 20165 (83F) “The Edo-period thought for living in the
present: criticism of Buddhism and view of life and death during the seventeenth century” 2016, Perikansha Publishing (sole
author)

[#@2] (Article)

FHEACSFD K BHOBE- [BUZHRR] ZFO0NUELT—. [BEAXAR] $2S. 20214F

Aspects of "Meiwaku" in the Edo period : Focusing on Kankoku-Kogiroku, Journal of humanistic gerontology Vol2, 2021
BEICSFZE - BRY - B2H<D [RBEDF<BV] BREICET 2HRE - R, [EFEAXR] BIFIS. 2020 A survey of the
studies on the perception of burden related to aging. dying, and death in Japan, Journal of humanistic gerontology vol1,2020
[EREER] (CHBIFD [BL] OB [HAE] £7BROBBEDPOE LT | [FALXZAERARERIAHRBCE] 45, 20185 The
Idea of Old Age in "Tsurezuregusatekigi”: Focusing on views on Tsurezuregusa's seventh stage, Journal of Humanities and Social
sciences vol45, 2018

SERBARCHITD [BFEZ]  FERBD [BFFE] #B2H< T [ALUAZAERARUCRARRRICE] 43, 20174

Gerontology in Modern Japan : A study on TERASAWA Izuo's ideas on Gerontology, Journal of Humanities and Social sciences
vol43, 2017

BREBK. NBEEN R [BRBEEHEES HiEl. RWUH A 20158 Cures and medical practice: “The History of Japanese
Thought 5: Method” edited by Tadashi Karube and others, 2015, Perikansha Publishing

L J
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B 20Y 1T FDIBIT Research Interests
[RRZEDF=L<TEN] &lF. ESVWSES

E P ithisz C Z f 7 EF iERREER R Dl oy

What does it mean to “not want to be a burden™? An attempt to conduct interdisciplinary research across countries and regions

BERHROBRAERICEVT, BL-BRY -FEZH DL BRIBE T, 0 ruxe
Z<DAD f?ﬁ?\f’?&%lcﬁ%ﬁ%b\lﬁc <O (GEZ) B3) Zia=
FNHEBEPNECEDSBRICBVTCEERHMEELBD T LN 373
NEY, & (L%T) BHZRECILILK LT, ENSOXIEEZES
UIIRZILTe Y, [RRZENTR<BVRSTEICTZVL] EVWSBVWEFHR
LI T2RE ETHDEDETZSITRITIEBHIET, D
SOBBEBEEHBTICENMHINST, COERICETBIHRLSFEA
EBREINTVFER A,

AFOVIT NI FK) BEBEZOBERICHDBL - RIEEZNSD
EHIREIR (K2 BHDESM) & TOELNEREELS ICERLU T,
BASIUEBAD K2 BHDHVAERTLTVET, ZOSATIEND R BHENE T LEELT,
BERCHITD (R BHOHIHZRALET., FARICK-T. BV -BRY - FICAEE S ALDELDEL
RIBZRHIT 2R EEHL L. FERNICEKI BRI 7DEHY) ﬁ\ﬁ@ﬁﬂ%‘)]?b@%%%@}“btm%m
AFOVIT ME 2025FE(CRIAE - BEARA GEEES25H00460) [CHIRSNTLET,

Today, Japan is a hyper-aged society. In various situations related to aging, end-of-life care, and death, many people feel that
they do not want to burden their families or children (the notion of being a burden to others), and this has become an important
criterion in making choices related to medical care and long-term care. This notion mentality can also cause a decline in the
quality of life, such as rejecting support from others, isolation, and the desire to die rather than be a burden to others. Despite
the fact that this can cause such problems, little research has been done on this awareness. Therefore, this study examines the
state of the notion of being a burden to others in Japan and abroad, focusing on the complex relationship between nuisance the
notion of being a burden to others and the feelings and emotions behind it, as well as its historical formation process. The study

then aims to elucidate the nature of the notion of being a burden to others in Japan by comparing it with the notion of being a
burden to others in other countries.

* TRBEMN BV IEWSEROHE D RZH

TFEL (RK) ISR
EMNFT=LTENVES |

AHEERLL
KEOEN

TEIZLI-##ITH
Yrhensme

RPTELLRRER
ERITDELE

L This research is supported by JSPS KAKENHI Grant Number JP25H00460.

J

ANZZBRE U [£ERE] ZH < 30 EFERERFARLR ORI

Formation of an interdisciplinary research center on “birth, aging, sickness, and death” with a focus on the humanities

ATOYVIT MME. ZRADEHOWRTOY I SHBBL. AX
FOMRZEFEL Ufe [£ERIE] ZHBMRARDOERZBEE
THDTHD, BEk - A\ADRMEZDZBATE. [EERE]
ZEHLDIRLBEENELC TS, INSORRERF. —DDDEF TR
RIBTEFHETH Y, FLBATFIBEL. MREHSL TN
CENRARTH D, ZDHICF. BE—DFOY T MTREREFRN
& SIRBARENENZIRT B [AFRMSR] DEANEETHD.
[FFRHR] ZTEMT IO DERNINEE) (/o2 LB E D
RBEHROHE. EHOWARTOY LT SOBIE, BHEOHRR Y ~
D—ODIHKRBRE) Z1TWV. [EZRIE] ZH < 2D EFHEITNITHRZ
BT 3cHDIEZEHEET S EZEEBLTVD,

This project aims to form a research center on “birth, aging, sickness, and
death,” based on research in the humanities, through the collaboration of
several research projects both inside and outside Okayama University. In Japan, a society with a super-aging and declining
population, various problems concerning “birth, aging, sickness, and death” have arisen. It is difficult for a single field to solve
these problems, and it is essential for various fields to collaborate and integrate their achievements. For this purpose, it is
important to form a “research center” where various researchers can gather and interact with each other. We aim to build a
foundation for developing interdisciplinary research on “birth, aging, sickness, and death” by conducting basic activities to form a

“research center” (sharing research information on new collaborators, conceiving multiple research projects, expanding research
networks with overseas countries, etc.).

- CEREX/N0B 6/ GENET AERE/ ERST)

=N

NIE 7O %ﬁ:‘?‘
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HSZ (LR Religious Culture

TEANBSIERTIF. SFSFRRBGHICHT DA™
B (E<IT, dDERFUEY . F/EEL., FEETEDHES
BOBESEORRIEICET 2/ (CDLTORESE
B - REFWMRZET>TVET . R"ElF. BICRR2
MeBTHN. T3 TRUNIEETHN. ZNTNDX
EICEZEDACDOEFE - NEE - MEBERCKEBTE
ZES5ATVWEY ., BROER - £anf@iEOMIIZDHD
[CH. Fo. SHITONTVRDTFIFRERE - £Hif
BFOFERDOLLICH, BRICREOBEI'H I ET,.
MROFEE UTIE. ABERIC OV TDREEPRATR
RIBEDTIA DAL S, BREDSFIFRERE -
Lo MEDHRICHN T 2ERBAEFEDRIDDAHET,
(FEDBELICITUT) BREMBEZEBI TLEEICKR
UFd.

In the field of Religious Cultural Studies, we focus on the
research of various questions on human beings from religious
perspectives (when life begins, what is illness, aging, death
and life after death, how the soul and the body are united in
a human being, etc.) in which historical and religious study
methods are mainly used. Religions and beliefs significantly
affect, whether apparently or not, how people view the world
and the others. In the background of the arguments concerning
modern medical/bio ethics today, for instance, influences
of Christian (and other religious) groups are to be observed. A fundamental understanding on various religious cultures would

enable students to deepen their interests in the field of Health Systems. The subjects of research may vary according to students’
interests, from Biblical texts to medical/bio ethical arguments of our age.

J

ifRE
N#BE I HEBUE  Associate Professor HAKAMADA Rei

[BE (TNTHEHNS)]

@ BHEE [FADNAACE< @M — [TE1 TORRNEE - -SH(] EUTONYIDRL] BFREFES [N\ PROFFEIEATOF7).
Hozat, 20154, HEME | BHERPp. 169-195,

@ BHEE [[70HU7] WRAOEREMRRDLEN Y | HEREREE (X028 \OE0HE [T 0HUT] REE] BRIt 20165,
BB 1 BLERRES 8 Epp. 176-205.

® BB, [BEDOBEFE 52D -ITAUF 4R [RFEHR] (CHBF2 [NOHV] ERAFUR MIICHBII25HER]. [BLBE-TO—
R - PHAR— - PEIL]. Hikit. 20188, 5B @ BLERpp. 65-88.

@ Rei HAKAMADA, "Gregory Palamas' Interpretation of the Dormaition of the Mother of God", Contribution of Women to Con-
viviality: In/Ad Spiration to Convivials, Kyoyusha, 2019, pp.70-84.

© #HE, [RAMFORE]. MREPE3], RESBE. 20205, HIBMNE 1 BUERE 2 Epp. 33-54.

® BHEE, T TR [HEORFNRELTOVYT7—RAFUAMIEA RS —L—] (EHFRE-RWEF [FUXAMEARS—L-
TN SHEAN] BHEEBRE. 2024FHITFE)

[EBRN (TNTEE)]

@ BEE, [TUVITVARNSYADERE—<5-COSC>B<BOIRILSA 7], [T 3—2], #ittit, 8385, pp. 89-103, 20084,

@ #BHE. [#UICBI284DRDEN]. [HEZR] ittt BIFIS. pp. 116-139. 20094,

@ Rei HAKAMADA, “On the interpretation of the physical method of the hesychast prayer by Gregory Palamas”, Patristica,
Japanese Society for Patristic Studies, Supplementary Volume 3, pp. 39-53, 2012.

@ Rei HAKAMADA, < La compilation de la Philocalie et la modernisation dans l'Eglise orthodoxe >, Cahier, vol. VI, Centre d’Etudes
Multiculturelles de la Maison du Japon, pp. 101-109, 2013.

© BHE. [RAFURMRICHITDIEER]. [RFAMHR] RFEEWMAMR. $£1755. pp. 91-110. 20155,

® BB, [FJUVIUFR - NSYRADIVAYURT « PR [T43—V]. Hkit. $465. pp. 77-101. 20164,

@ BHEB. [Z—NFECUTOAB—TIVITUAR - NS [ERTHEE] CHBT2<wOR>EBE®],. [T13—V]. Hkit. $5485. pp.
3-27. 20184,

BHE, [FYR - 7I0FR (3818 MEFEZSTEE (Germinet Terra) ]l ICBIF2D YU FORFICOVTOEREZOTEEM]. [P
HEAEHR]. PHEFAE. 5615, pp. 67-81. 20194,

© BEE, NY2AHRLILBIFBROME DT, [/INURT 1Al Hkit. 8235, pp. 99-109. 20204,

LS - RERCHR - BHEK - IWBIE [S18 - PFUMRICETZ () A A—IJDOB4RM]. [FUXPEER] FURMEEZRRE.
$77%. pp. 3-20. 20234,

~\
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B >’O0Y 17 FOFBIT Research Interest

EREEBRICHIF D HKE

Concept of the Human Body in the Orthodox Ascetic Tradition

WEBICE2THER (Bt) SFAR33 28BM (D, 5) EhSRFEEDKICEELTVNDDREZ 3N ?
DSRENTEAT EN [ABICE>TDIR] BDIEBSH ? ABDHSREEHSHTIDRSBEBICOVT, FU
2 NDOHERTIFED L SFERDRINTECDONEWVD CEZRIFT D ENKFARDBN T, SVEZ
25 FUZNDELICBENT, ABDOSEHNEDLSICIRZ 5N BRESN. EEDT5NTERLZD
HERIAT 2 ENEAMEDHITETZTHDENDITETT,

FUIMTEF. HOZAY (BRZE#-S) FTROBEDEMN, I5(C. BILICSIRAEFERE, BE®
HALOPDIC [h512] P FITH. AMRDPTHICEELTLDDIE. FUR MDEETL (%) B0
BTIEBITE [h512] DRVICDOVTTT. BATESZVASNTLEEAN. ARU v IPTOFRIY
REBRELA THREORER (BH) FEHEVWSFTFURMOII—TF (OVF. FUYTP, L—IZFRER
ST, NVAY. EREEEPLOCSHTOSHDOERZHUTCVETD) H'nY . EROEEL5E—RTS
EHEPIHCDBU DK IBIFILEPEEZ M S BT HAERE L TWeZ EN B F Ui, AFRTIE. &
DEHDEELT B DBRPERZRRMROPOCER. [HS1E] ZHLDF U R SO NEEHRORRZE
HTNET,

What is the human body? How our mind (or soul) is united with our body? Is bodily death a human death?...... This research
project aims to clarify how these questions concerning our body have been discussed in the Christian tradition. In other words,
this project aims to clarify how human body (including Jesus-Christ’s body) has been understood, accepted and defined in the
history of Christianity.

Although there is always ‘body’ in the center of Christian dogmas and rituals, such as beliefs in the Incarnation of Logos (the
Word), in the Resurrection and in the Holy Communion, in this project we direct our attention especially to the treatment of
the body in the ascetism of monks and nuns in the Orthodox tradition. (During the Byzantine period, there were monks at Mont
Athos who employed in their prayer some kind of psycho-physical method such as the controlling of breathing and the use of
some specific postures.) By analyzing their practices and thoughts, we hope to bring ourselves closer to the understandings of
Christian views on human beings.

Okayama University Graduate School of Interdisciplinary Science and Engineering in Health Systems
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B >’O0Y 17 FOFBIT Research Interest

S

IRTDOANFLEIT DREDEREZZ(TONDKLIICTRIHDIC, EFERICEDKSICEAHZINENENSE
RN SHREEDTVET . H4lE. EROBMROIRTVEIN, REFBECHINTTETEBVTER
Ulze b BOIRRE EDHENR. RERLDERE, SFELOIAZEL T, MAMROHRNGHARTE

Research on healthcare provide and patient support

EFICES T, ERIFROSNBN 2 fc K SBBHICKDLEEEHMTONZ T —ANBIL DRI ICIE>TEFHL

ZEELTVET. . _

foo ZDHRICIFED - BENICREENHDT —ABBHSNET. —HC. BEORZTITRHSHTERELRY
In order to be able to receive the optimum medical care that everyone wishes, we are conducting research from the viewpoint of 5 ~ - = - N = ~ = 3 ~ =
how the law should be related to medical treatment. Bo@oTthias. &3 bf"_ﬁ\ﬁ(%ﬁj\ EWBE%}E{#@&{U H\_,i%%_,ﬁ%@% WAFVBSBONERE
Of course, we do theoretical research. Furthermore, we have also placed a great deal of emphasis on fact-finding surveys.We aim LTOET . EEZERIDHCDPARTIE. SECERMINFEITLIEHHIFT,

for effective social implementation of our research findings through joint research with researchers in other fields, collaboration

. o . . X o We are examining how to provide appropriate medical care and how to support patients.
with practitioners, and interaction with the parties involved. xamining how to provide appropri ! W o support pati

Our research focuses on the actual situation, sometimes we do field research.
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HREDEF (20234F) AREOEIFR (20245)

&

HRF ENT B & Professor SHISHIDO Keisuke
[BE (TRTHEHE)]

« Keisuke Shishido, “Gender Refugees and Sex Reassignment Surgery: Medical Tourism from Japan to Thailand”, lvan Pavi¢, Niksa
Alfirevi¢, Suzana Vuleti¢ (Eds), Bioethics and Social Ethics in The Modern World, Springer Nature, pp.97-104, 2025.

o RPEN [ERRBIE - JeETE] BY, —EHHAR=NEENFES (BI85 EaRiEy] (KFBELR. 20256)

« RPEN [ERICHIT D AEZHS S—REREZZ 2/HICANUEN | BY. ST Y F (E&iE) FIB=0) (7S) [MEROHHE] (SxILI7
Bk, 20214)

« APEN [EREOBHOBEAN, BEALCOWSHBEAOHET] GBS, hER— [FEDSHS] (EEXEH. 20214)

« RPEN [MEEEBBIE] B4, IERRK [RBEEE H2R]] (BREEHER 2014%)

Y EFEBRH0)]

c RPEN [D7F VEESHICHSIREBABROFMICET 2/ | BARKSSS 1 S378 (20224)

« RPEN [HBBIBEDBERDENVEEICHET 2 —ER—FAPIRRN O] ELEPFR2014 2348 (20159)

« Liling Yu, Yutaka Kato, Keisuke Shishido, Hideko Doi, Haeng mi Jin, Jin Gang Wang, Junko lkezawa, Tsuyoshi Awaya, "A
questionnaire study on attitudes toward birth and child-rearing of university students in Japan, China, and South Korea', Acta
Medica Okayama, 68(4), pp. 207-218, 2014.

[(AREDERH]

FR2OOMER (F : ALEHRBARR. B IBEHRET s —5L) ZRELTVEFT. BEROBBEICRS T
HEPRBROBLVT —YZRV. FREMDZRZR>TVET,

We hold two study conferences a year (spring: Okayama Bioethics Society, summer: Kushiro Bioethics
Forum). The meetings are not limited to medical issues, but cover a wide range of topics such as war,
environment, etc. and promote exchange among researchers.

~\

T Faculty

https://wwuw.cc.okayama-u.ac.jp/bioethics/
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PEERTER O e History of Science and Technology

51

EEEDLE. FFIC20HHIELERICB VT, il (technology) &l (science) EEREICHEU DL KDITHN.
BT (science based technology) &UTERET2ZEICKY ., EEBEDELERL. ALDEEH®
EFEERBCE. BRI PRIMTOESFHAGEOMBEEBRELSEIBE, HRICKERBA VNI N E5RD
ENelta~N0)-30) /a8

FreBEmnt RN ZDI CRAERCBVTE. F7 I D2RERMOERIFVDCHDNENHRIHDN
BEICBUE Uz ADHFTE. RESIORITOHRICBIFREDHICDONT, ELICT 7 ICEDDRIZER
fir7EPDICERZOFEZRVTIHRELTVET,

Since the industrial revolution, and since the 20" century in
particular, technologies have become closely combined with
science and have developed as science-based technologies. As a
result, they have greatly impacted society by promoting changes

in industrial structure, transforming people’s ways of working and
living, and eliciting the problems of environmental devastation and

military use.

i i i n i Healthe
Currently Japan is experiencing a severe aging era, which has o
led to the discussion of how the development of science and System

technologies concerning care should be. This field studies how
science and technologies should exist in society through methods
of historical science, and centering on science and technologies
concerning care, in particular.

What can we do with science and technology?

73

&

= 4= .
NEENM 8 = Professor YOSHIBA Yasuyuki
THZRERE | ROBEEHLERRRT0H YT
[BB] SHMT. XEBE [FERBALRIHEAF —HERIOEREFFRBMORER -] RIEAFHRES, 2020

SEMT. NER. ANERE [FEAZCHIIANEE—RIFEAZZPLELT] TRUER, 2020

ANEX. BEEE. SEMIENES [BL—AXZ - 7 70RE - EFF—] RS5— /AR 2019
(@] SEHNMT (MEORY MR - ERIBEDZBEZOREICONT] [ibEsr 70U 7] 23(8), 2021, pp.80-82

EEMT INEOR Y MRFE - ERIBEROBREER] [EFAHZRI 1, 2020, pp.15-26
Research Interest : Aging of Society and Science and Technology
[Published Books]
Yasuyuki YOSHIBA; Kunihiko YONEZAWA. The Saito Gratitude Foundation and Tohoku Imperial University: The Ideal of Establishing Foundation
and Actual Academic Research Grants. Tohoku university press, 2020
Yasuyuki YOSHIBA: Satoshi KATO. Masafumi MOTOMURA. Intellectual Foundation of Researchers in Imperial Universities: focusing on the Tohoku
Imperial University. Kobushi Shobo, 2020
Masafumi MOTOMURA; Haruka HIKASA; Yasuyuki YOSHIBA. Aging: Humanities, Clinical site of care, and Gerontology. Polano press, 2019
[Published Papers]
Yasuyuki YOSHIBA,The nature of the challenges in developing and promoting the use of nursing care robots, Regional caring, 23-8, 2021, pp.80-82
Yasuyuki YOSHIBA, Current status and issues of measures to promote the development and spread of care robots, Journal of humanistic
gerontology 1, 2020.3, pp.15-26

N &R H<H B #  Assistant Professor KOMATA Megumi

AR | ERICBII DAL D5 EDREEER
[@%] &RH<H [ABRY I CBF2HEREDRBEM L HERD OMHEME—KIBEIC L B REREORS T COVTONI] (B2 - HELHE] 26,
2024, pp. 23-52
R < I [[IEFENormal value] h'5 [E#fEreference value] NDERIRDBEVIFEATEH > feDhH
Rl 25, 2022, pp. 4-27
HiRH<H [BFE=ADIE] MELZDRI—_DDOHANESEN SO [E% - HFLHEE] 19, 2017, pp. 73-95
Research Interest : Actual Situations and Factors of Drawing Boundaries between People in Medicine
[Published Papers]
Megumi Komata, Uniqueness of Criteria and Necessity of Judgement Categories in Ningen Dock : Analysis of the Lines of the States of Health
Based on Numerical Values, Archive for Philosophy and the History of Science, 26, 2024, pp. 23-52
Megumi Komata, What Was the Aim of the Shift from "Normal Value" to "Reference Value'?: Historical Analysis of the Criteria for Test Values,
History and Philosophy of Science, 25, 2022, pp. 4-27
Megumi Komata, Brain Death as Death and Its Rationale in Japan : Analyzing Two Kinds of the Social Consensus, Archive for Philosophy and the
History of Science, 19, 2017, pp. 73-95
J
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RRBRICHIFHEN ERZE

Aging and Science and Technologies in Modern Japan

et 2L CRANEA R SRhBEONEPERICENIRE. #
BHADICEDZRES. RCBRFEEERIATNET, INSOFBICH L.
BZEMAVNCER UG INEBON., AARTIF. BRI KD 2DE
BICOWVT. (1) BEZWFEAZANT. 77 ICEDZRZIMOEROFE
ZIREEL. (2) FRABARICEVTHREL CERERIMOBSEZEHR D
EDUDBH TR TREZEINATVET, (1) OFRTRE. EREXRICS
[F2EFEZDBA M S ERITDEA CRFEDER(CDONT, FERPHF
ECKVBBEUBRSNZMNICTVET, (2) DIFRTRE. MEORY ~OFIZ -
BRABED = DRIFHAMEER & T DRF - BERORIBICONT, XEELEE
BHKU. BEIRPEEQGECNTBDET UV ITREEERRL. TOREIC
DVTHRIZENA TVE T ARMRO—EBIIHES [EFAIIR] H(CBH
INF LI

Modern Japan, which is facing a severe aging era. has various difficult problems concerning areas such as the care and treatment
of the elderly and labor force population. This research details two ways, in order to explore how to develop science and
technologies and address the above problems, (1) the process of development of science and technologies concerning care is
verified through historical methods, and (2) the structure of science and technologies that have developed in modern Japan are
captured and analyzed in association with society. In the study of (1), the history of the introduction of healthcare technologies
and their development accompanied by the introduction of western medicine in modern Japan is researched and analyzed with
historical methods. In the study of (2), the real facts of the development and diffusion of scientific technology policies for the
development, diffusion and promotion of nursing care robots are further discussed through an investigation using literature and

other materials, including interviews from concerned bodies and enterprises. Some of the research results were published in the
"Journal of humanistic gerontology".

EZICHITBREES &K UZDHIEELEDHIR & REH

Emergence and Development of Test Results and Their Standards in Medicine

BROEECBVTRE. EFRERBRE UTESIUCHRE BIR EMmEPS
BB L) 2. HBHMTEECAI> THHL. ZNICEDVWTRITvisEE
T3 EVSITRPHENICRINTVET, AR TIE 19t e 5211HHCIC
DI TORCKEHADBHIN S, EDKSBRELNRIECTIHREBELIRIT B/
HOEENMESNTZDN. ZLTLNICLTH2HiEE [BR] & KRRl &
2V [ER] & 28] ORREFBTTENESEINDONZEDHTL.
BREBICEDVCEBEN S JEIE B> TV S e B EERZHIALLS &L
TWET., ETHIC, RBEEEHHTZEVITRE. [BR] OLSBRHED
EDHUFICAREESHEN Y AT LAEFEDKSBERICH DN DONT
HERUTVE T, HAMRO—EMIFMEE [EF - RELHmE] & [REe -
BEER] [CBEINF U

In modern medicine, physicians routinely judge test results (e.g., blood pressure, triglycerides, etc.) according to certain standards
of judgment, and make diagnoses and treatments based on these judgments. This study analyzes the historical background
of the creation of standards for judging test results in Europe, the U.S., and Japan from the 19th to 21st centuries, and how it
was justified to regard certain values as the boundary between "health" and "disease” or "normal" and "abnormal," in order to
elucidate the factors that made medical care based on test results became commonplace. It also examines the relationship
between the act of judging test values and the power systems that lead people to a particular way of life such as “health”.

Some of this research findings have been published in the journals Archive for Philosophy and History of Science and History and
Philosophy of Science.

L J
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BRPRSEEZEF Clinical Thanatology

ERT7ICETEREHENEDRSICUTRODDDHEVNDN. EVSEBREDRIRECE Y HATNET,
ZHTH. ERV7ICHAIZDERE. TNEZZIFZ2ARAANDEHEDH ST, HLDLLS UPAERF B EICHR
BULFT, Flo. ADEFCHHIDDEFIFRBREZZZDHRICIE. SWEDAANLIF TR AL TN
TEOTECANE. FOUDOREPERY 7ItEE. HARBELCESTEDKSIBRERRKERONEEZZI LD
MEBLBS>TEET, TOLSIBERNS, BERROTOLA. AEORKREMICET 38R, ADLDS5IC
HH0BEFSFRMERPBEFLICDVTERL, BYRBERREDEY HZERRLTVET,

In the field of Clinical Thanatology, we focus on ethical decision-making process in healthcare regarding life and death, which
directly affects not only the final destiny of an individual’s body but also that individual's daily life and life plans. Life and death
decision-making involves many factors, such as a person’s own current health condition, the entirety of his/her life, their family
members, healthcare providers, and society as a whole. From these points of view, we inquire into what the decision-making

process should be, considering the one in the medical treatment, the one in the end of life, and the various values and dignity of
an individual’s life.

L

&

[ B BE HEBUE  Associate Professor HIKASA Haruka

EfT7ICBIFREFEICAHTIRBRETOER

o OXEE (T84 & [BRNBER]]. REEFHR ACPOEIS[ERE : TV RNFTS54(7 - S 7DRKRE] RRAPHRR. 20244,

o DT [RRRTHENER LHEENBIACESTD [KUER] (CDVWTERS : BAEDBEDOBFIETROBNEED < BFHRD 5]
RATAIL R R EIRELTFR [SEEPER] U b 20235,

o OY%REE [AAOEBZEETIEVSE— [BR] - [BORE] BE]. HKEHM - RERT - BREPIR [BRREOZX S ERE] R
RAFERRE. 20226,

o BEES [BRAEREOYHEERY 7 DRTAE—SEEELAHFREZD < > T, NERE - N\SHRE [GRstds (F)]) ARAZH
WRB. 2020%F,

T Faculty

Decision-making process in healthcare regarding life and death

© Haruka HIKASA, Autonomy and Relational Autonomy, in Kaoruko AITA ed., Theory and Practice of Advance Care Planning:
Clinical Ethics in End-of-Life Care, University of Tokyo Press, 2024.

® Haruka HIKASA, Considering “Decision-Making in the Patient’s Interest” for People without Decision-Making Capacity: From an
Examination of the Debate on the Effectiveness of Advance Directive in the Case of Dementia, in Annual of the Institute for Life
and Death Studies, Toyo Eiwa University, Lithon, 2023.

® Haruka HIKASA, Respecting the person's decision: "Autonomy" and "Self-determination” revisited, in Tetsuro SHIMIZU, Kaoruko
AITA and Shimon TASHIRO eds., Theory and Practice of Clinical Ethics: Conference Method for Medical and Care Team.
University of Tokyo Press, 2022.

© Haruka HIKASA, Dignity of dementia patients and decision-making in medical care: Respect for autonomy and protecting
interests, in Yasushi KATO and Tsuyoshi KOJIMA ed., Songen to Syakai (Ge) [Dignity and Society (Part 2)], Hosei University
Press, 2020.
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EES7DERICEDTOCRICATIEZER

Consideration of decision-making on treatment and care

BREVT T DAHERET DEEC, RADKLEREEINET, UL L. BIPTHICK > TESPRRICR
ARBBENIECZEEIC, BEIREN SRENDBRERDBREICOVTRREICIKER., BHBSOMERICE
DVWTOEW TEEAHERETETDEVNDANIHBTLBZLLEH I F A, BHIELTHREICEZI SNEN oI
. INFTAYICUTELBESRMBRALBVERLIEUTENB ULNFBA. Fe, AZBLEITNELVD
DHSBLTESY . FDUOREPERT PTIREBEDHINRLVEB S TENBULNEBA. ZDX
SBRIBEZESHT. FANDHLEZEETHELEFEDKSBRIEERKT DD, BEFIHRECED T TICAA
PREPERT PTRHBERFLEDKLSICHSINELVDON. REICEDZTOEREZIETZLHDEDEL SR
V=L BNIREEVN ST EEERLTVEFT,

The self-determination of those judged to be competent is generally respected. However, when a person is faced with a serious
illness, the new emotions resulting from this state may change their values and goals. In addition, they may not be able to
determine their priorities themselves and may require help from family members or healthcare providers to do so. The

consideration of this leads to an examination of what is meant by respect for self-determination, the role of family members and
healthcare providers in shared decision making, and possible practical instruments for decision-making.

BRARETERVADERT 7 DERICE T 28R

Investigation of decision-making for incompetent individuals

ANEDRBEERBEICBNTIEREIC. BRY 7 ZRI2AANDNEHBS PRIERECK > TEDDFEZ T
KPTEBVBENHUET. ZOBEIC. EOXSICULTENERES2DNEND TENHBICBEIFT,
CNICELT. AADRRR ECRBLUFNICEID > TREL TVBERICIES DL BEBOH . TRIEDAA
DRBES PEFE LD TS ZEHE L TRES 2DH
KVDH. RIEDFHLZENFZZDHKEBEDD, ERE
TPRBEDHMZBLET DULENHDDNBRE, &
TERBERNSEZERBMENBIETT . TNOSERFT
JTLET RMFETERZRS. AACE2TRHEL
BRI 7 DERZT BcHDRIZEZRLTVET,

In the end-of-life state, individuals may become incompetent and
be unable to make decisions on their healthcare because of an

BED
BEYERA

BIED
EIFCER

+ALBRBRERNER AL
|
EfRY 7 OERHF R

impairment of consciousness, impairment of intelligence or other #70
factors. Ethical difficulties arise here. Who should be enabled to REPRALE EREL L

make decisions in such a case? How can we make decisions for
others? Several factors must be considered, such as precedent
values, current benefits and burdens, the wishes of the family,
the judgement of healthcare providers, and other parties. The
consideration of these factors leads us to explore surrogate
decision-making that would maintain the patient’s dignity and best
interest.

FADANE - <HL
CET 3 ERCRL

FAOFEICHT S
FRNE R CFE

BANCE-THRELRD
E&T 7 nRRIE
EokS5kbnn
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B 20O0Y 1T FDIBIT Research Interests

Vv IbA /R—2 3 VEwRDE social Innova

A/ R=v3aVE BEDHETEHREICHDTHDENE
IR 8 U I INIEDRAENIERE. ZTNICLDE
DBES/INT — DELZERIKT 2. FHICEMERNZ
DEO>NFELT. INETEPHNRBEIRONS &
SINTEIZ, LD LBEICKMEHONEBES LT, i
B SHIRRRICEI LB LUANILT, RIEHEPHE
Wi - NGEDEE - BESND T EDBH oz Eh
Db ZNAMEAEEICS S lcE T 55X B. TS UMK
BBRIDN SBABERT « U VITHKILL DD, ]
ROFEEFAR UBROADZREZS 920D, T
DERHRD T DR TH 2.

“HFAZE” =15« - N— b —LOMFIHEFE

UNOICHITO2E 7 OPELAS

Seto Inland Sea: Community Based Research and Educational Projects with Community Partners

“HIRAIETD [ROBAN] 35, "HPRF"DEETDEF [EDELIF] THo. SHRESHBZERPER.
BIEIRS USRI C, BBAREHARFRRERMI DY T v - PV MU T LT AMOBRHRDE
F7ZBi5d. EREEOIRINIBVFIcE5ZIZT 27 « - /N— bF—EUBMIF. 2ESEOBEHBEFES
OY 17 hERET . INE TR BEPERMEREDHEICKLBUNOICH (FEFERRDOTILY 1) T
[FHEENT —RERT T, BEEFRBHOHESERDY VRILE U TEBEBEHDADPREITIE DT,

In Seto Inland Sea region rooted in a rich
a1 % 5 U 7-EPEAY S E
4 “EHEOEAT = —X

natural and socio-economic environment
and structure, we aim to cultivate civic- HIEEL X ST EE
entrepreneurs that crosses basic science - B2 TORBSL D
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Innovation originally means an explosive increase in value-added ansl.soqal practice. hl._ocal leaqgrs Odf CERPTV-L PL Py FRRENODT 4 = Frsy 2
as well as a change in the pattern of redistribution of wealth g: clg-rpr’wrr:itr?iFyar;r;err:nIeﬁsarteopgzsz‘l:g:it il e § Pvav
through creative destruction of equilibrium of market. Hence, collaborative learning projects with vk lelj'

as its trigger, especially technological innovation has been students. At the UNOICHI (Uno Port %3 Rt

the subject of intensive research. However, as its externality i Marche) ;)ur students promoted Teshima ZEDFERE [ —
in the past, not only have environmental problems, but social - . P\ i sland mlandarins as a symbol of recovery HRORABLIIES CYT4RvYyT . Evidlnce Based
disparities / imbalances never been remedied at various levels BEAGRSIFRANER [z o81) T - BARE CRERIAY MEER

from the industrial waste disposal + Big DatadiEh LA

from the region to the global scale. It is a characteristic of HEE T TSR35 P RRAIABE S RO A insident - ERTR - BEREYEEER
Social Innovation that specialists on various basic disciplines try : - BEHhE
to find problems in reality and to find clues for solutions on an
interdisciplinary basis.
. J . J

fRERBN Faculty

NEH KR B 8 Pprofessor FUJII Daiji
RHEFFIONERERFIAZE U BEEH XA DXL BICBLURTORERT (Y — LRI EFICET 3BEHHBE

LU BEDHEAERETOEADE

Field Research on Tourism Campaigning Process of the Shimanami Kaido

L

BEHEX - BHAR (2022) [EYRRT—2R : BIRFEIXREE L OTHSE] Ifakis] v.2, pp.1-9.

Toshimitu Tsutui and Daiji Fujii (2022) Business Case: Administrative Reform Process of Ama Town, Oki District, Shimane
Prefecture, Interdisciplinary Science, v.2, pp.1-9.

hE X - BHAR (2021) [EYRRT—R 1 URBHBEDENRERL] [HEEF] v.1, pp.21-28.

Hikari Nakao and Daiji Fujii (2021) Business Case: Tourism Campaigning Process of the Shimanami Kaido Expressway over the
Setouchi Inner Sea in Japan., Interdisciplinary Science, v.1, pp.21-28.

6 R - B KR (2020) [BLET A S —EADMKE GV TRETRS 5] [PREFAAHFRRCE] v.27, pp.13-29.

Hiroshi Kanaji and Daiji Fujii (2020) A Challenge of Toyama Type Day Service: Overcoming The Sectionalism of Governmental
Administrations, Bulletin of Chukyo Gakuin University v.27, pp.13-29.

PR A - BHAR (2018) [SBIRNAHEDORES | PROZE] [BILAZREFZRME] v.50, n.2, pp.1-10.

Kakeru Moriya and Daiji Fujii (2018) Socio-Psychological Impacts of Minoriry in Majoriry: A Preliminary Test, Okayama economic
review, v.50, n.2, pp.1-10.

BHAR (2018) [BARAIHSANSOEMEFEZEEL T [MILAFAERESUERIARRRCE] v.46, pp.1-12.

Daiji Fujii (2018) Toward a J-Form Theory of Knowledge Creating Firms, Journal of Humanities and Social Sciences, v.46, pp.1-12.
BHAR (2017) [AHBPIOAESHEEFNAZECIECEH O ERICHT B FHROER] [MILAZREZAME] v.49,n.2, pp.75-81.
Daiji Fujii (2017) Self-Restructuring Process through Utilization of External Organization in Public Sector: A Preliminary Thought,
Okayama economic review, v.49, n.2, pp.75-81.

BHAR [T /R=2 3 VDIRIRXY N L ISST A LEFOANZXLEEHE] PREEL, 20174,
Daiji Fujii (2017) Management of Innovation: Mechanism and Strategy of Paradigmatic Chage, Chuo Keizai.

Daiji Fujii (2017) Prospective Policy Research Agenda towards The Establishment of Business Eco-Systems between Egypt and
Japan, National Planning Administration Policy Textbook: Specific Policy, Ministry of Planning and Administration Reform (Egypt)
and Japan International Cooperation Agency.
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UFEBHBEIF1999F CREL. REFTER. MROBELGBEIFREL > TEC, FITHORMIIRELY .
SEmcRET. BRERELABRZEDMHELFREOBNPREEREREDSH Y. STIE [P T U bDEM] &
HEDNZEAMELOTND. BAZEN SO, MSICHITIEAERRADHINEHE L TEEZEHTNDHETD
BTH B LRUEID ST A TV YT Zdiks UIBAERLZBIE LIchlI TR 2 < OFFREITOEE A% >
oo RIcSiam. BEMEV >t T BEGH. NA TANUEESEREBMRARML P T ICEDALBRE. ZNEN
PBHILTCUEBHEEDENRERILZED TVDD T, IBICK>TZDRAFBIRL THD. FABAELFBHE
BOEMEETOEE. ZLTSHIRRZLVERACHE, M70OBRCERMEICAITHEZES I TH T w4t
ZENET B,

The Shimanami Kaido Expressway was visioned as a national project in the early 1970s after two tragic maritime accidents in
the Setouchi Inner Sea. Since the express way connecting several islands between Hiroshima and Ehime prefecture was placed
in use in 1999, it has always been a valuable means of transportation for islanders and commuters to date. In addition, with
the proactive efforts made by local governments, such as Imabari City, Onomichi City, let alone with the central and prefectural
governments, it has come to be acknowledged to be a sanctuary for sport cyclists. Eventually, it attracts attentions from all
over Japan as a successful benchmark for both businesspeople as well as policy makers who are interested in destination
management practices as part of promotion policies of reginal economies. This
eventual success, however, had not been envisioned as such for a long time since
the commencement of its public usage. It would rather seem that the plan had
taken on its shape after a long period of many twists and turns. Furthermore,
while local governments have been closely cooperating with different types of
stakeholders including the actual islanders to promote the development plans,
their ways of thinking are still far from unanimous. The purpose of this research
is to provide business and policy students with materials that draw lessons
for viewing lengthy socio-economic processes like this case which eventually
converted a nation-level, large-scale infrastructure development plan into an area-
specific destination management project.
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