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Two years haves passed since the Graduate School of Interdisciplinary
Science and Engineering in Health Systems was established in April
2018 and 81 graduates who successfully finished the master course
left in March 2020. The purpose of the graduate school is to cultivate
human resources to solve and to create innovations for a wide variety
of new problems that challenge the super-aged society of Japan and
aging world. It is necessary for an innovation to have abilities to
consider the impact and influence of technologies to human society
and the sense of values of each individual as well as the knowledge
and skills of advancing technical fields such as medicine and
engineering. This graduate school offers a unique educational program
based on a new academic field of “interdisciplinary science” by the
approach of both medical engineering cooperation and fusion of
humanities and science.

Akio Gofuku, Dean
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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, history, and cultural anthropology), sociology and social
welfare (medical jurisprudence and social innovation).
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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:

(D Society and nature (Actual settings),

(2 Observational and analytic activities: through academic
approaches,

(3 Coming up with ideas (products and systems),
@ Applying ideas into practice, then returning to (0.

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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®Implementation activities
manufacture, service, law,
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®@Structural activities
creating ideas
(artifacts, concepts)

Assuming the role of
information circulation from a
higher perspective for

sustainable progress
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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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Our main educational objective is to cultivate human
resources which can make contributions to the establishment
of better health systems. The skills and capacities needed for
such personnel are:

+ to understand issues;

*to know about relevant research and technological
knowledge,

- to grasp other fields of specialization based on their own
areas of expertise (i.e. Interdisciplinary science), and

- to create artifacts and ideas that can be put into practice
use in society in collaboration with other stakeholders.

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
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Admission Policy for MSc Course

The Master’s Course of the Graduate School accepts
students who qualify in any one of the following three
ways:

1.Students who meet the following requirements:

(a).Those who have already acquired knowledge at any undergraduate
department

(b).Those who have a strong will to engage in interdisciplinary research to
solve issues in health systems

2.Those who have a strong interest in and will to introduce
investigation methods actively from different fields, moving
beyond the scope of basic and applied studies in their own
areas of research

3.Those who have a strong interest in and will to create ideas
that can be put into practical use in society in collaboration
with actual settings to solve issues faced by people and
structures in actual healthcare settings

Admission Policy for PhD Course

The Doctor’s Course of the Graduate School accepts
students who meet with the following requirements:
(a).Those who have acquired expertise at the level of the master’s course
at their respective field
(b).Those who have already received a well-rounded general education
and have a high level of ethical values
(c).Those who have a strong will and capacity to engage in
interdisciplinary research in issues in health systems
(For details, please check our website
http://www.gisehs.okayama-u.ac.jp/english/admission/ )

bird’s-eye view) in an ideal fashion (in the Doctor’s Course).
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Department of Interdisciplinary Science and Engineering in Health Systems
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Division of Interdisciplinary Science and Engineering in Health Systems
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Section Research Areas

B B

Professor

Associate Professor | Senior Associate Professor [ Assistant Professor
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NAF - Bl Molecules Takashi SERA Takamasa TOBIMATSU Koichi MORI
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Single Molecule Biology EHE EF
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Biomaterials Engineering Satoshi HAYAKAWA | Tomohiko YOSHIOKA (vacancy)
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Biomolecular Engineering Takashi OHTSUKI Kazunori WATANABE
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Organelle Systems Biotechnology

Ayano SATOH
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Nano-Biotechnology
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Masaharu SENO
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Medical Protein Engineering
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Junichiro FUTAMI
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Engineering Technologies for Medical Tokumi YOKOHIRA Yuya TARUTANI
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Technology Toshihiko KIWA Kenji SAKAI Jin WANG
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Interface Systems Akio GOFUKU Tetsushi KAMEGAWA
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Cognitive Neuroscience Jinglong WU Satoshi TAKAHASHI Jiajia YANG
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Advanced Clinical Nursing Junji MATSUOKA
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BAIVRX Biomedical Informatics Mizuki MORITA
Healthcare Sciences | IR ERY g oD BE g
Radiological Health Science Masataka OITA
BREES RS
Fundamental Nursing Yoshimi HYODO
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Regenerative and Reconstructive
Medicine(Ophthalmology)
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Toshihiko MATSUO
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Pharmaceutical Biomedicine

CSE:

Mitsunobu KANO
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Human Culture Kazuhiko DEMURA
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A4 /R=23Y Japanese Culture Masafumi MOTOMURA
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Christian Culture Rei HAKAMADA
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Medical Law Noboru YAMASHITA
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Technology
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Clinical Thanatology Haruka HIKASA
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Social Innovation Daiji FUJII Ken AOO
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Medical Anthropology

i T
Takeshi UESUGI
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Coordinator of Interdisciplinary Science and Engineering
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Takeshi SHIMIZU
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INAF « BIZEZBFY Medical Bioengineering Section

R EEE D FEETEDE Design of Biofunctional Molecules
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Working at the interface between chemistry and biology, we P o

are conducting interdisciplinary research into biofunctional BistEEe twmnmt B AR O LMD
molecule function in order to develop revolutionary new anti- THARGRERE T ATaEHY RN
viral biotechnologies for use in agriculture and human / veterinary EEA

S f

medicine. More precisely, we are conducting interdisciplinary
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.
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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.

Tomoaki Mori, Kento Nakamura, Keisuke Masaoka, Yusuke Fujita, Ryosuke Morisada, Koichi Mori, Takamasa Tobimatsu, Takashi
Sera, “Cleavage of influenza RNA by using a human PUF-based artificial RNA-binding protein-staphylococcal nuclease hybrid,”
Biochemical and Biophysical Research Communications, Vol. 479, Issue 4, pp. 736-740, October 2016.

[ | ﬁé*ﬂ %IE ;Egﬁﬁ Associate Professor Takamasa TOBIMATSU
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Tetsuo Toraya, Aya Tanokuchi, Ai Yamasaki, Takehiro Nakamura, Kenichi Ogura, Takamasa Tobimatsu "Diol Dehydratase-Reactivase
Is Essential for Recycling of Coenzyme B12 in Diol Dehydratase," Biochemistry, Vol. 55, Issue 1, pp.69-78, January 2016.

Mamoru Yamanishi, Koichiro Kinoshita, Masaki Fukuoka, Takuya Saito, Aya Tanokuchi, Yuuki lkeda, Hirokazu Obayashi, Koichi Mori,
Naoki Shibata, Takamasa Tobimatsu, Tetsuo Toraya "Redesign of coenzyme B(12) dependent diol dehydratase to be resistant to the
mechanism-based inactivation by glycerol and act on longer chain 1,2-diols," FEBS Journal, Vol. 279, Issue 5, pp. 793-805, March 2012.

B&A X— B) M  Assistant Professor Koichi MORI
E'9 = VB, #EERESERORIGICET 2MH5. ZEEESI VIV BOMEENZE & IHE

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. 2661-1671, 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.
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Establishment of Innovative Technology which Inhibits Virus Replication
Using Artificial Nucleic-Acid-Binding Proteins
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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.

R - ESZET Y9 — SHORIEISRESE (BDBFREGHENR)
BRAIN (NARO) Integration research for agriculture and interdisciplinary fields
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Inhibiting the Growth of Cancer with "Artificial Transcription Factor (ATF)"
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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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INAF « BIZEZBFY Medical Bioengineering Section

1 3 FEMEESDET Single Molecule Biology
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Studies on gating mechanism of ion-channel proteins.
Development of single molecule sensor device using single ion-
channel current recordings. (Ide)

Analysis of the G-CSF-induced neutrophil differentiation and the
pathogenesis of differentioation-diffective leukemia. (Murakami)
Development of novel mosquito-control agents using insecticidal
toxins, and application of toxin-polypeptides to new fields.

?@@Wuh . e dur _ LUV B8 R OB 2
uciaation or changes In Immune cells during cancer progression. = 7))
| asuco EREOBEEEL )

ﬁﬁ?"ﬁ%n‘ﬁﬁfl\ Introduction Reseachers

[ | #Hﬁ' Eﬂ ﬂ ig Professor Toru IDE
1 BFEHAGEIC KB F v RIVEBDEMERIEDERR / 19F Y — DR

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).

[ | *‘.U: 7'_'1._: ;Egﬁﬁ Associate Professor Hiroshi MURAKAMI
G-CSFOFIEIC & S ERERREIMER (FhER) Do LEEBDENR

Analysis of G-CSF-dependent neutorphil differentiation and pathogenesis of leukemia.
Oka et al.,, Cell Biol Int. 30(6), 525-32 (2006); Omura et al., Eur J Biochem. 269(1), 381-9 (2002).

BRIl % B 2 Assistant Professor Tohru HAYAKAWA
BtEHO1EDEHE b+ U ZFIA Ui U W REI DR F

Biological insecticides using Baccilus thuringiensis insecticidal toxins.
Okazaki et al., Appl. Entomol. Zool., 53:67-73 (2018); Hayakawa et. al., Insect Biochem. Mol. Biol., 87:100-106 (2017).

[ | iEE :F!ﬁ? EjJ ?51 Assistant Professor Junko MASUDA
W ADEITICH S EiESlEDZE L

Mechanism regulating immune cells during cancer progression.
Masuda J. et.al., . Nutrients. 10(10), (2018)

B >0 17 bDFBIT Introduction to Projects
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Development of bio-sensor device using signal molecule measurements

1 DFEHAFEMERAVCERERY VY —DRRZT > TVE T, BY /N EHBIEND 9 /NI BIE i
DIRICIFEL. MIEANDYBEDEAY ZFHLUTVET, INSDIV/IN7(F. BLETRIEH SEHRTENFE T,
HOEWDMIBOFHCESUTWVET, BY /T DEEEREE. KERERKRICDRBNAD I EHNFRIN, ER
[CEY VNI DER(ICIERAT DBIEHRITEK SARSNTVET, B VNI FEERBEEDEERI—4 v b
TIN. BEWZEANDWENBIENTFELRBVIED, ZOREGFAETLLIIEENTVET, fifcbld. HEB
K[EAWVWEEHRIC L BHTS \A ZI—Tw hRITU—=2) FINAZAOEEEFEIRRLTVET, 1FICATHE
BEAEHENDEHANEE. AEFUHEBEICEZOSND CENSTIEDBENICE >21eFETI, IHEDAEE
FEBD. FIULWALIEBRAZHEHE T DN TEOEETT,

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 of several types of
channel proteins. This technique requires only one action to simultaneously
form the bilayers and reconstitute the channels into the membranes. This
simplicity greatly increases the measurement efficiency and enables the
technique to potentially be combined with high-throughput screening
devices.

G-CSFRIEHIC & B AT IR DM LR SRR D EFAT

G-CSF-dependent neutrohil differentiation

G-CSFRIEIIC & 2 BT RIRN DM EFEEAB DR

HFPERIFEEMIKD70% U & U D FEFEMIKNTH U FERNICEA UTcliEZE R UL AR IC FE = EZ
B, WPIROEFRNTOF®mEELS, BISHICBREFPRAMESNTNS, IFPIREEHPICFET 2EMEF
RN EBLDY A b AA D, FICG-CSFORMZZIFDEICII DEERIND. HLFG-CSFOFMICKY
BOEENMMEUSIREB S fe (DEIEUTD) BEFPIRNDDMEFEZBIRT Din vitroDERERZEWE U, i
PIRNDDMEFEDD FHBIFAARRDE . TOEBNHMFFHEDRRAELGE>TND, TOXRERRT. §F
CPIRATER AR C AR ICIE DBEER D NE I DEH LR ER RS B 2B IC KU RAD Y T IUmEZEZRLE
BIERBODEFEDERZHN T 2FBICKY . HMEAEICKHADBRVPELCFORRZEEL. DEFEDHF
LNILTORBZRSNICT D, EHIC. G-CSFREKZNT 5V FIVGEDEE(C K3 DB MR
DEALD#EZ T UB RO FIERBEZFTHT 2, -

G-CSF-dependent neutrohil differentiation

Neutrophils are most abundant white blood cells, consisting more than 70% of the
peripheral leukocytes. They phagocytose and digest invading microorganisms and protect
our body from infection. The period of the neutrophil life is very short in the peripheral
blood and a large number of neutrophils are produced every day in our body. Myeloid
stem cells in the bone marrow are stimulated with series of cytokines including G-CSF and
are induced to differentiate to the mature neutrophils. We developed an in vitro system,
where neutrophil-precursor cells are cultured with G-CSF and are induce to become
mature neutrophils with lobulated nucleus. Using this in vitro differentiation system,
we analyze the neutrophil differentiation mechanisms and try to identify the defective
processes, which turn the normal blood cells to the ones with leukemic properties.

\. J
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HHBtREEE ST D ET Applied Cell Biology

RN ERTERE I 2D SN D © ORI Z =R
U. fHREfEEsREN 21T S MM F DB It 4 6n
RROBHZZITEHDTT, INSDBHRIEDF (A
BONH - 1BiE. 9. B BLFRRREEEDH
FICR<BEDY. TNODOEEREN NV ZEUHET
BDERFEEICRSBESI BT ENHASNTVE T, Tl
BSOMAZETIF. #HRADIVYDOLASFVEENYR
AvEYIv—ETRHRREMERICERZIT. D
FEEREZDFUNIVTHSHCTD I EZBENELT

WE T, FICEIERBEISMRNERIECS T 250 G SR MERA AT L RN SR S
MREEIEESTHY, COEEFNRAEMRET S el v e faal
_//\gg U /E’%b@?%@ \? I-//\“)IJ—E‘@*% *%% %@*ﬁ' FERREP S GUH] FPoe R L S IR, LK) IBC s e DR, R
EFNUCEDVCRIEREZT>TLE T, TH5ICE. v
BRRICHIT DPFEEREICED U, REORITRD ol k% T e
B DIIRBITOBF AL T, JAEERRE OYIALE Jn @ e Y @ T )=
SREAMICOVTOFEHZI T BH L. KERORRZFHP wwaT @~ v
EERRENDORHANBGINTVET, - \ e

Our laboratory is focusing on the intracellular calcium (Ca*")- w

dependent signal transduction system. We are studying the VEEE S IRRSHHCRT | JEMSAAESER
structure and function of protein kinases and developing protein B EMmONE TSAMOME | sRRTSMMONM
kinase inhibitors. Furthermore, based on the mechanism of AN TORUE S RIRE EBL-HRREC ARl GO RS

the immune system, we have developed new technologies for

. . EHRICETDRERE MR AL R O
kant|body production.
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Calmodulin{&ZE 9 VINTJ B VB LEERDISISE & FEEETHR

Structure and Function of Camlodulin-dependent Protein Kinases

FEE£TOMBICHVT, EHOMIBADILY D LAFY (Ca”) FEAY RAEY Y v—& UTHIIBRIEREG
EEFRE L. BN, T, REINED SERIEREICED SRS ZRIHLE T, PToyV/N\TE
U VBERIGFCa™ BEREERE(CHVTHMBEAY 7' )LOEIE, HEENHIEDE DR SPDNEEE
FESEEZHRIGTH Y. Ca*'/ calmodulin{kiziE s >~ /NI B VB {LEER (CaMF F —B) [C KW RN
Fd. CaMFF—EDPTH. BLESNMERICERIFICTHOFRAEL, BELFI/O—V IO THI LI
Ca’"/CaM-dependent protein kinase kinase (CaMKK)(& NRDIEM L B tEE R Z U VB{E USEIEET %
Z&ET. CaMFF—EART — REBMITCBERTERE (EX) ZRM TSI EZHSNICLE U, Fe.
CaMKKIZH 9 BBEEEISTO-609DREHEICEBRE L. HFRPTAY T
FIVEEEBOEEKBEMEBICERATSNTLE T, LY. KI5
REREN SR PIRRERED SHBIRE S S (CIFRIR AT V. JF
7L 3—)VIERBRETRRIR EDRBEDEENAS NI N, BlIE
DFENE L COBEEUNBESHERU DDOHIET,

Ca”*/calmodulin-dependent protein kinase kinases (CaMKKs) were originally
identified as a member of the calmodulin (CaM) kinase (CaMK) family, which
phosphorylate and activate AMPK and two multifunctional CaMKs including
CaMKI and CaMKIV, constituting Ca**-dependent kinase cascades named
CaMK cascades. We have developed a CaMKK inhibitor, STO-609 to evaluate
physiological and pathophysiological function(s) of CaMKK-mediated Ca**-signal
transduction. Now, we knew CaMK cascades are involved in various cellular

responses including neuronal activity, metabolic regulation and cancer cell growth. CaMKK{438-463) & Calmodulin ST
WEMIT (PDB 10: Ycki)

ﬁﬁ?"ﬁ%n‘ﬁﬁfl\ Introduction Reseachers

BEL & # & Pprofessor Hiroshi TOKUMITSU
HEEARAILY O LBERITDEBIBOD FAHZ X L EEIBHEE

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

(1) 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)

(2) Nakanishi A, Hatano N, Fujiwara Y, Sha'ri A, Takabatake S, Akano H, Kanayama N, Magari M, Nozaki N, and Tokumitsu H, AMP-activated protein kinase-mediated feedback
phosphorylation controls the Ca*'/calmodulin (CaM) dependence of Ca*'/CaM-dependent protein kinase kinase 8. J. Biol. Chem. 292, 19804-19813 (2017)

(3) Fujiwara Y, Kawaguchi Y, Fujimoto T, Kanayama N, Magari M, and Tokumitsu H,Differential AMP-activated Protein Kinase (AMPK) Recognition Mechanism of Ca**/
Calmodulin-dependent Protein Kinase Kinase Isoforms. J. Biol. Chem. 291, 13802-13808 (2016)

| E=HIN E*ﬁj E?ﬁ& Associate Professor Naoki KANAYAMA
NAECFRENICSHRERAZTEZEA T 2 EEDREIA & I5E=BiliatkZ UL Iz in vitro AR T DRFE

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

(1) 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)

(2) Kanehiro Y1, 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)

(3) 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)

BHl IE#B BY 2 Assistant Professor Masaki MAGARI
EAENAHRRE (C & B DR S DI (CRE 9 B iR7E

Regulation of Germinal Center Response by Follicular Dendritic Cell

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

(2) Yamane F, Nishikawa Y, Matsui K, Asakura M, lwasaki E, Watanabe K, Tanimoto H, Sano H, Fujiwara Y, Stanley ER,
Kanayama N, Mabbott NA, Magari M, Ohmori H, CSF-1 receptor-mediated differentiation of a new type of monocytic cell with B cell-stimulating activity: its
selective dependence on IL-34. J. Leukoc. Biol. 95, 19-31 (2014)

(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. J. Immunol. 187, 4210-4218 (2011)

in vivoFUAEEERZIRIR U fzin vitro A EREZT DT

IDevelopment of in vitro Antibody Generation Systems by Elucidating and Modeling on in vivo Mechanisms

PARFRINRICERND DERNEICKHE I D8NZE L. MEAZRNEEHDVEHRRLET. COMHEZ
FALT. AUAEEHEIC UNFE LIRVEEIREDTZH DI FRELEZREICAV S NS, FEDHERICH T B
EEEUVTUBATNTECVE T, MR ZEET 2BHENEELT DL, RPDEFEEINZHINREZD >/Y
HREPICER L. MAZ0m T IEEMR P RODBRRICHA DECRBRNEMELET, TOICZDEIET. N
FNRESBUOERE S FNANDORIEN T LU O—VDERICK Y . FUADRIERZAEFEEN D HED
EEMECDET ., H4ld. MAFZEEET IBMRMNEEH LT 25 TCH2 U Y/l COMBREEERZHIR
TEDin vitrofilRIBERMZHEIIU. N TOMBPERBEORBIAZED CEF Ui, e, BHSMICLT
TMAEEREICE DS, RN TONBEERBZRMUICin vitro MU EREMZBEFE L. {EROFHE
TEREMTDIEN7Z 7R D C & HF CVE T COEATICKY & MIEDBER TEFEVTIEDERPED
OJREICIR DDH U F T,

Antibodies, which bind to specific antigens with high affinity, are useful as

FNECERERR
not only reagents for research and diagnosis but also medicines for diseases. O‘P e
Antibody-producing B cells are activated and differentiated into antibody- ‘_\
secreting plasma cells and memory cells in germinal centers in lymphoid Y @If
tissues. Evolution of antibodies, which are called antibody affinity maturation, o o % f | ?
also occurs by mutation of antigen-binding sites in antibodies and selection of - = (=
higher-affinity clones. We have developed an in vitro cell culture system that

enables to reconstitute cell-cell interactions in lymphoid tissues, to elucidate DRETEERELLENS
antibody generation mechanisms. On the other hand, we have been developing AT SRR (- 1) &
a novel in vitro antibody generation system that is modeled on in vivo antibody S

generation mechanisms. Generation and improvement of human antibodies and

nonconventional antibodies will be also available using this system. BRBEBAEZAL I vivolA H I R T

| Okayama University Graduate School of Interdisciplinary Science and Engineering in Health Systems
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,.‘\1‘5%/\“’]' IR TESE Biomaterials Engineering

BRVEZEARE UCERME IN(F<F7U7IL) D
H5-FEFE S TNICEET SHBWRICIUBATLET,
EFREBICIEG T 288w, BOBE - BEICIRIID
MRIDMRZETO>TVNE T, EFEBEAS AP, UVE
ALY D LICETBRRZN—RELTITLRL S, N
SEEBRRAZEBRVPERSD TZEG1ELIEH UL

MEZD DM RIDFREFER. *%Lb“‘Eﬁ[u%‘hﬁﬂ*ﬂhﬁﬂ@
FETEIDAICET AR ZED TVE T ERANDIZRE
TREEHBHRZHEL TS, INFTICALEEA
EEORMUMERT (GRAPE®) ZHEIILTUVET,

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.

B >0 17 bDFBIT Introduction to Projects

1 7 VERBSEOMET NS 4 S iEREDRIR

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

EMEERFME U THLOSNTVS ES I v I ADBEPLFERIEFEGHICRETREZRHSNIC LT, ElHLE
MH7ZRFT 2,

B 3944 VBREE FOFV 7 /NI 1 ~DEIR
EROFI 7N A SORBEBERUBEDENE. EFERDRIEZREH L. REDIFESERESHREERFED
EIEFEMYEDOWE ICHEZRIET. HAPICESES FVBA 4V Z8A L. TORABEDOBEES LUSBRFEED
BRZENT D,

B EFZERM U R E LS ERADRIR
WOIF ABTREFEA@DNOFX@ICE@N>T. £ ROFVT7 /NI A COBRORHMIETFFE—A@IC. B
([CFEATICESIL TV D, KBUDIRIRT A BIEAS X2 VBIRKERISEEL., BCEBENICED LB oRET
BHAPHERDF /Oy R7U—ZRI&L. CORBREBICESVWTH /oY IJ70RT—)LOBE#SZE I 25
HZRFHT B,

In order to develop novel ceramics-based biomaterials that can replace the functions EEERET AR EREEONE

of tissues, influences of the structure and chemical composition of apatite ceramics on T hias
biocompatibility are clarified. R ' L] E
M Preparation of partially ion-substituted hydroxyapatite = : =i

Oxo-acid ion-substituted apatite ceramics are prepared to control their lattice
structures, since disorder of the lattice structure of hydroxyapatite influences its
biodegradability and adsorption behaviors of cellular growth factors.

e i o ]

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.

ﬁﬁ?"ﬁ%n‘ﬁﬁfl\ Introduction Reseachers

BRIl B 2 & Pprofessor Satoshi HAYAKAWA
A FVEBREIE ROFV7INI A NOERE & &SRR

Preparation and 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%78)

® C. Leroy, F. Aussenac, L. Bonhomme-Coury, A. Osaka, S. Hayakawa, F. Babonneau, C. Coelho-Diogo, and C. Bonhomme,
"Hydroxyapatites: Key structural questions and answers from dynamic nuclear polarization," Anal. Chem., 89, 10201-10207
(2017) (20174£10A8)

PRRAZREZFIRA L7 NS A MRl ORSF

Development of Apatite Deposition Technique 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 (2015) (20155%58)

® S. Hayakawa, K. Tsuru, K. Uetsuki, K. Akasaka, Y. Shirosaki, and A. Osaka, "Calcium phosphate crystallization on titania in a
flowing Kokubo solution,” J. Mater. Sci. Mater. Med., 26, 222 (2015) (2015488)

[ | Elﬂ EHE ;Egﬁﬁ Associate Professor Tomohiko YOSHIOKA
ETUERENFECKDEFEIDE R

Fabrication of Biomaterials via Electrochemical Techniques

® A. Braem, K. De Brucker, N. Delattin, M. S. Killian, M. B. J. Roeffaers, T. Yoshioka, S. Hayakawa, P. Schmuki, B. P. A. Cammue, S.
Virtanen, K. Thevissen, and B. Neirinck, "Alternating current electrophoretic deposition for the immobilization of antimicrobial
agents on titanium implant surfaces,” ACS Appl. Mater. Interfaces, 9, 8533-8546 (2017) (2017528)

® 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) (20125118)

.
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ESILFNTIAIC £ BEHEIORIE

Fabrication of Biomaterials via Electrochemical Techniques

B EX(EFRFEZRAVCEFED OEBRIFOER & Z DERGA
IUNTEEBRXB CTERS BRI S Y VNN TBEDRBERDIMEZEILZNICER S . =RTES
B ERT D,
NAZ 22T PEBREMEE UTERICIDET 2.

B EHEBZAVERE - B /ESH0T0 AR EERELA
ZEES UK. NVAR) ZBEXBERECPBEIDFERECINATS LT, AR -BK /EE
PR D,
EHREEGHZE T IREBRAE UCTERAMHICIOET 2.
B EYEFERYEZAVI—T « VT EORRE
EYMERERDF /T 7AN— (BIVO—RF/T7AN
JcBILZFN I —F « VT EZRHET 2.

— FFVFNGUF I/ TFANEE) ZAHL

M Fabrication of composites of biological components and scaffolds using i Y
electrochemical techniques and their medical application. =
M Process development and medical applications of organic-inorganic ;E" —
nanocomposites by electrochemical methods using pulse or alternating electric e
fields. : L
M Development of coating process using biologically derived nanofibers such as -
cellulose nanofibers and chitin/chitosan nanofibers. Electralytic deposition (ELD)

Electrophoretic deposition (EPD)

J
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KT FIZEDE Biomolecular Engineering

SUDF (IVINTE, RTFF R RNARE) ZHEIC
UTchiiitkeen oY —ILZRIYD . LaniRROMEH
PHUFEFEEEDHIHICIRIICD LB, EELADER
LTWET, BEERZERF>TLVDEGRREE. IV /N\NT
BEASHR. IO TFRNAICKLBEERFER. A MU AG
SHERE,. fMRREM. Mot YIRIRE. PIRh—U X,
IVRYA =Y ARETT, EFEDILEEEDHE i
WRICK) . DABEREICEIFIERNAEREDFE (R
SvIFUNU-) LT RMRDIT>TCVET, £ ;
DPDHEREZBSRNAY S /YO EICE T 2 EiEH ——
BT ED LS, &5 BERRROMAICRTIT prmm—
BTENTED L. BEZE - B2 - BEZNREALAREIC
DREONMITDZENTEDEEZR, [LL< EmRIZEMAR
(SR DEBIBRD VY —ILviil] ZRFELELDEU
TW&ET, tRNA EF-Tu Synthesiped

¥ # protein
Our maj.or concerns are to design novel molecular too-ls. for {@)‘ 'S%L ',
controlling and measuring cellular functions, and artificial H%‘

biosystems for producing novel biomolecules and biodrugs.

Molecular design
= Molecules made of proteine andfor RNAs =

Ex . Carrier molecule
Tor infraceliular RNA delivery

Binsv,rstem dESigﬂ
Ex. Expanded translation rystom

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

mRNA -
ribsosome

ﬁﬁ?"ﬁ%n‘ﬁﬁfl\ Introduction Reseachers

[ | tﬁﬂ %—E ﬂ ig Professor Takashi OHTSUKI
BoeFA=ZV T T, Bol=HIBDODHICRNAZEIT S

Spatiotemporal control of intracellular RNA delivery
® Shiraga, K., Soe, T. H., Matsumoto, S., Watanabe, K., Ohtsuki, T., Bioconjugate Chemistry, 29, 3174-3179 (2018)

® Ohtsuki, T., Miki, S., Kobayashi, S., Haraguchi, T., Nakata, E., Hirakawa, K., Sumita, K., Watanabe, K., Okazaki, S. The molecular
mechanism of photochemical internalization of cell penetrating peptide-cargo-photosensitizer conjugates. Scientific Reports, 5,
18577 (2015)

I VNI EEMZITHIET 2D

Development of a method to phototrigger protein synthesis
® Ohtsuki T., Kanzaki S., Nishimura, S., Kunihiro, Y., Sisido, M., Watanabe, K., Nature Communications, 7, 12501 (2016)

® Akahoshi, A., Doi, Y., Sisido, M., Watanabe, K., Ohtsuki, T., Photo-dependent protein biosynthesis using a caged aminoacyl-tRNA.
Bioorganic & Medicinal Chemistry Letters, 24, 5369-5372 (2014)

nEE *I]EIJ EJJ ﬂ Assistant Professor Kazunori WATANABE
= 8 PP A=Y -2 ) 1 ]

® Elucidation of enviromental stress response mechanism
Watanabe K., ljiri K., Ohtsuki T., FEBS Letter, 588, 3454-3460 (2014)

RS ZFEET DV 1 JORNADEE

® |dentification of microRNA inducing neuronal differentiation
Watanabe K., Yamaji R., Ohtsuki T., Genes to Cells, 23, 225-233 (2018)

B >0 17 bDFBIT Introduction to Projects

BolcId9A=ZI T, BolcfilBOPCRNAZEIT S

Spatiotemporal control of intracellular RNA delivery

RNAICIIIFRLIREEFIDBDN G ZNSEFE < DERRERICED>TVWE T > T B cIA VT THS
JEHRERIC] BAT 2 ZEN TENFRSBERRROFRD LTHRATT ., Flo. RNAZELE LTESBEE
BIERZRTcOE S IMIBNE T ISEUAND CENEETT, TI T BIMRETIE. HIEEFHICRNAZE
SFr U7 (BUF) DFERALTCVET. COFvUPZAVDE. KZELTIHIENICRNAZETANS
TENTEXT, THBIC. TOFETE. —BNBF v U TP ZHNSDTER U HRNABADRED ST ERTD
FBREMRVWC EDREINE Ufce DFW., Boltd A4 VT THOIMRRIEIFICRELRNAZBATER I, &
(. RNADEED 2 EaIRR O PHifRiaESIE. RNAREDEEELSE UCHIATNS CEPEBFEINE 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 of Photomask Light
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.

Eﬂ(:ells

Light-directed RNA delivery
into cells

\. J
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9V INT EERZES THIE T kil DBEFE

Development of a method to phototrigger protein synthesis

BORFNEF [T—IRF7ZZ /7 VIURNA] VS HREEDILEYZERFE T D EEDIC, TNZAVTI VN
JBARENTHIET DM ZREFE L E Ulce AEITTE. KITKY, HoledA VT, HolfUElC,
EDYVINITBDEMZHET D ENTRETT,

EBROEYICHNTH, BEENGY VN TEGHOFEIFER TR > THY ., BERREZLTCVNET, &
EABEYPEFTNTH SUNTERSINDEIE (FHEBIRE) CF MERIAZIVI TRIANICEREINS YV
INTBNLHED>TVET,

SOREF UICRENR Y VN O BEREINE. REBEPHRMERE [9 2 /VOEEMOSEEHEIE] D
BO2EBIRROHBERICDBRND Z ENHFINET,
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
method of spatiotemporally photocontrolling translation offers
a promising approach for investigating the relationship between

local translation and biological functions, such as embryonic
development and cell differentiation.

J
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FIWHRS VAT LTEDEF Organelle Systems Biotechnology

FEC. EZEGTZEMREYZICRT 2% Z1T > T
WE T, EYDRNEUTHDMIRIFAILARS ({2
WNEE) TN BEEDRRDRLIBERZSH
TWERT, fMBlRVEed 28 HRSBYWENFILARS
BZEEXSNK T, EF. COYEEEFIECAILA
ROTEMOEFZRAT S L. ZLT. FILARSP
FAHEZ & U CERR P ERGDRFEICRIIDOY X
TLERIT DI EZBEL. HRZEDTVET,
CDLIBMAFRZEL, MlRTZH - BT LFHIRER
Bt SHRBROBIEME CZZIC DI LN
TEFI,

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
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A RS v J'FUINYU —EDRF

Development of intracellular drug delivery methods

ZORIWEARBREZMS L., BEDABZEFT S LT, RRICHEBICEEZRBIZ L (RSvIFUNU—) [ FERBIC
BFECY, BT RLOBFEDFERSN. ERESINDDOHIET, FARECTE. RSV ITFTUNU—Z—5ESD., #lid
WINBETHDZ ARSI BEDEZWEICEITSZ LICK>T, WRZWET D
ZEZEBELTVET,

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.

A—IN—53ubHBRR DFFE

Establishing extrem secretory cell lines

HIEBRPRILEY. REFGEE. RATESNTRRA PHBRRBICEXSNE T, COZEZDWESVET,
AARETIE. JHEERGEDDMEERD VHIRRIEICEN D &SN TVR/INEHEA MU R Z#ET 2 2280
EUT, SERSFRBFAECKIBLDWHEEZ B OMIROBAZT o> 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.

ﬁﬁ?"ﬁ%n‘ﬁﬁfl\ Introduction Reseachers

B KBk PO HEBUE  Associate Professor Ayano SATOH

TV AREDEEDOHIE DR, 2013-2017FDEXFIFHBIEZEIRL (PMID]
IWIVIVINTIvATVFUEF. TWIRI Y IEOEEZHIET 2D [31544102]

EWPEIES DN A Z)—F v hZTU—=7 [31421965]

ULK113Sec23ABU VBHEL, 7 — kT 7 I—IC&k > THEESNNBHD 5 TV IBNOERESEHEN TS [28486929)]
COPIETRAPPIIERab187%E ML L. FEITEDIFSZHHEI T2 [28003315]

Nk s > I8 ETHBHNogo-Bld. 7 v/ — 3D L DI %8 U T 7 IV I—IVIEFHRERZ(EET 5 [28090670]
Bla-73S5—RE N-TUAVERIEE, TYRYA h—Y R, HREN Ut i8I0 & 570 1— ABRIE 4
TV FT—ToHsgiantinlg, TIWIERBADRSY v IERZERET 5 &ICK > TR ERET S [23555793]
CK2(3Sec31%Z2 U VEE L. /NN S DIV IRADEXZFE T2 [23349870]. 1l

SHWDKLZFARFBLEME R Z RS, BAFAERICTHEL, BTORMUEER/ U, ZOE. MARBEREL. IBFEL. KSFEEEL,
AFhEERE L, ERTIETICMAE Ui, PhDIEBE. 7 XU NEBREICHD T —IVARICTHELHRE S UTHEEL. Dr. Graham Warrendit.
DI FROEREFIEICEE T 2R EIT o fce 7 A UDDEEE (AHA). 7 XU ABEIIEEREA (NIH) 1505 hZES#&IF. BXICTHIT
UTHRZTofce DM, Susan Ferro-NovickE®, Ira Mellmant@®, Crag RoyEt&DHEMAKZITolc. 201 1FEXVIRE. HREZ
FEUREDHBEMRICHED > TWVD, Fle. EANEHIIREXED RSy I 7 U/NU—ICET 3HEMRZEHNICITZE> TN S,

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.

.

# LWV EHSRERAEEDIER

Establishing alternatives to animal experiments

EERPEXIRBMBOZ2MZTET 5 LT, BMRREMETT, UHURNS, —BBDEEFR CEMIRERICKY)
FHES MM EHFER LBV EVSIL—ILARIESNE Uiz, TDfcs. BYRERICR DS FHIHEDHEIINMEATVE T,
KARZETIF. BIFOBYRBABECINA T, FICRHOTEZEIIT D EChD
T. BYEROEIRICEMI B EZHTLTVERT,

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.

IRHAFEEREDONAZ 77/ O0I—NFIA

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

FUNAET 2BFREBICBVTH, IWHREICRABZRSZDILO LET, ™Hlld. REERDHENREDRHEICED
CRFNIIBTET D EICR D TCEIETRISNE T, FARETIF. CORHAREEEDRAENMEIESZFAL T, EE
EPHMHIDEECRIITH I EZHE U, REFRDIBESRAORE P E G F oAl
DR ZIT> CVET . BREYHZRTEEOREHFR T,

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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BIEEEBPFI Medical Bioengineering Section

FINAFT VAT LD FERETEDEF Nano-Biotechnology

EinZH > THAZER U ZDEEEZRD

BRN. ARH. BED

F/EVWSEENRIBDEFT /S A—RNVAT—IVDHF TS, NAF observation EDEAN ?
BESERL. FLYRTLEVSISERADPHEREBKLF T, L E Wwhats tfe?

UIeh'> T, F/NAFVRTLEVWSSER [HIf] ZTZNICKE
LIZBHDETAFT, COMREVDIEGDY R T LAZT D7 FDHEE
EZDREEERDTENTORRETRUETY ., £HERBT BN
B, IVISTE, BB, BREREERCENDINTORE- G (5)
AFICEDZECPNB S UHFEYZNLRNBELRY, TNSE
BINCIERT B1oD(CISMIREYSE. REEYF DEMYERSN RS
BEMTT.

COMRETRS L FHEY. PTORMIEY. IO E WA TY . ATombaofE
PROFEEPERLCBVTEL DL S BEROBEPEDLSBIM@E | oroidaly
BOEERRN. BEPHECAEBRONSH2WEZDHIEN TN %

HRU. BADBEEERFEL TV CEPAREDBETT,

SOEDEEBICFES.
Let's learn what the giants found and thought.

T s

DRUG DISCOVERY

Understanding cancer as one of various lives and
investigating novel therapeutic methods.

“Nano” means the scale of nano-meter, so that Nano-Biotechnology
focus on the nano-scale molecules, which are involved in biological

phenomena. Biotechnology is interdisciplinary integrating molecular
biology, biochemistry with more dynamic sense of cell biology.

developmental biology and biophysics. oo i,
In the laboratory of Nano-Biotechnology, we are studying malignant

neoplasm, namely cancer, as a life. We are investigating the - . yrazar gl
mechanisms of regulations such as growth, differentiation and etc. ' YAk I
Accordingly, we are aiming at developing the best way of novel L 2 Iqu(L:f' N{-—} l-

cancer therapy. .

BR. B AIRZEFI IR SEHRRICRUBATVET,
We are working on cancer through the development of drug, therapy and diagnosis.

J
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[ | yik,% Efﬁ ?5( E Professor Masaharu SENO
H AEHREIDRAZENEET & DY ABRIBSEDRIFE

Multidisciplinary Analyses of Cancer Stem Cells and Development of Personalized Medicine against Cancer

RIEDOFEKRAHY  Recent Publications
Du J, et al. Signaling Inhibitors Amplifying PI3K-AKT Pathway Convert iPS Cells into Cancer Stem Cells in Tumor Microenvironment. SciRep. 2020, in press.
Hassan G, et al. Cancer stem cell generation by silenced MAPK enhancing PI3K/AKT signaling. Med Hypotheses. 2020:141:109742.

Osman A, et al. Revisiting Cancer Stem Cells as the Origin of Cancer-Associated Cells in the Tumor Microenvironment: A Hypothetical View from the Potential of iPSCs.
Cancers (Basel). 2020;12(4). pii: E879.

Afify SM, et al. A novel model of liver cancer stem cells developed from induced pluripotent stem cells. Br J Cancer. 2020;122(9):1378-1390.

Du J, et al. Upregulated Ccl20 and Ccré in cancer stem cells converted from mouse iPS cells. J Res Med Dent Sci. 2020; 8(1): 200-207.

Hassan G, et al. Hematopoietic Cells Derived from Cancer Stem Cells Generated from Mouse Induced Pluripotent Stem Cells. Cancers (Basel). 2019;12(1). pii: E82.

Seno A, et al. Cancer stem cell induction from mouse embryonic stem cells. Oncol Lett. 2019 Sep;18(3):2756-2762.

Afify SM, et al. Metastasis of Cancer Stem Cells Developed in the Microenvironment of Hepatocellular Carcinoma. Bioengineering (Basel). 2019;6(3). pii: E73.

Afify SM, et al. Method to Convert Stem Cells into Cancer Stem Cells. Methods Protoc. 2019 Aug 16;2(3). pii: E71.

Seno A, et al. Daunorubicin can eliminate iPS-derived Cancer Stem Cells via ICAD/CAD-Independent DNA Fragmentation. Cancer Drug Resist 2019;2:335-350.

Afify SM & Seno M. Conversion of Stem Cells to Cancer Stem Cells: Undercurrent of Cancer Initiation. (Review) Cancers (Basel). 2019:11(3). pii: E345.

Khayrani AC, et al. Targeting Ovarian Cancer Cells Overexpressing CD44 with Immunoliposomes Encapsulating Glycosylated Paclitaxel. Int J Mol Sci. 2019;20(5). pii: E1042.

N [EH E?E EjJ gﬂ Assistant Professor Nobuhiro OKADA
O AHERERESRTE X H = X L DR

Mechanism of cell fate determination in breast cancer

BREDHEKRHX Recent Publications

Li F, Kitajima S, Kohno S, Yoshida A, Tange S, Sasaki S, Okada N, Nishimoto Y, Muranaka H, Nagatani N, Suzuki M, Masuda S, Thai TC, Nishiuchi T, Tanaka T, Barbie DA,
Mukaida N, Takahashi C. Retinoblastoma Inactivation Induces a Protumoral Microenvironment via Enhanced CCL2 Secretion. Cancer Res. 2019;79(15):3903-3915.

Muranaka H, Hayashi A, Minami K, Kitajima S, Kohno S, Nishimoto Y, Nagatani N, Suzuki M, Kulathunga N, Sasaki N, Okada N, Matsuzaka T, Shimano H, Tada H, Takahashi C. "A
distinct function of the retinoblastoma protein in the control of lipid composition identified by lipidomic profiling.” Oncogenesis, 6: €350, 2017.

Okada N, Lin C-P, Ribeiro MC, Biton A, Lai G, He X, Bu P, Vogel H, Jablons DM, Keller AC, Wilkinson JE, He B, Speed TP, He L. "A positive feedback between p53 and miR-34
miRNAs mediates tumor suppression.” Genes & Development 28: 438-450, 2014.

Choi YJ, Lin C-P, Ho JJ, He X, Okada N, Bu P, Zhong Y, Kim SY, Bennett MJ, Chen C, Ozturk A, Hicks GG, Hannon GJ, He L. “miR-34 miRNAs provide a barrier for somatic cell
reprogramming.” Nat Cell Biol 13: 1353-1360, 2011.

Okada N, Yabuta N, Suzuki H, Aylon Y, Oren M, Nojima H. “A novel Chk1/2-Lats2-14-3-3 signaling pathway regulates P-body formation in response to UV damage.” J Cell Sci 124:
57-67,2011.

.
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SHNAR T OV T « 7 DRIE — tHFRYIDIPSH ARG Ek S

Creation of New Reasearch Frontier - Application of iPSC Technology for Complete Therapy of Cancer -

ARG — NI TICED S 2 ULV AR OB —

AT ZEetE i (PSHIRD) [FEDKSHHHIRICTEHAIETETDRHEEFTRETIN. COHMEZBEICIY MO—ILTBICEFZORGEIEET 2D
CENRBDEBECT, AcBEF. ZOPSHIIROLEEMZFIAL T, HPAMIRDERLE BB N ARMIIZE) HI RITDHRZIT>TVET,
NARELCFOBAPELCTFERDEAZRRNICEFTORVDD CDIITDEARTH . KERFHTT, TORKT, HNARMIBOMERE. Wb
W3 [EEEHHR EEXFIESNEINEDDT, WfcBldE. FENSDAMEDO— DB T TERITNET,

Ko, IPSHRRDFEEMZEFIAT 5 L TH O I TONARMIZZ(ER TE D TRMN FERINE T, NPADFEERFRED LFULTOET DN
INE. INFETONARARICAREBL CVERNDEET 2 EERELTVET . A EON ARMRZEER T 21 SAER S NIch A sl =
FATDIET. SETICBRD > IOBREDHFEPHINABIDRENRIR CE S EEISNET,
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Pt gt Iun"d.l :'_ . B ke

Sarign et Cancer stem celly
BMENE P HRIBOR T ZFIA T 2 Z & TPSHiazE A ERINZ L
TEBITELICHINLTVET,

With factors in chronic inflammation and microenvironment of tissues and
tumors iPSCs were found to efficiently be converted into CSCS.

EHEERIE T DIRIFIC & WA BHEIENMELE T .
ZOPT. PAFMIRZR TEEIRICE>TLKBDDBFET D EEIASNFET,
Stemcells will differentiate into various phenotype depending on the environment.
Cancer cells could be one of the phenotypes

Cancer Stem Cell Research -Unique challenge to the Cancer Research-

iPS cells are capable of differentiating into different kind of cells including neuronal cells, myocytes and hematopoietic cells. In our
research theme we are utilizing the versatility of the iPS cells for the production of the cancer stem cells, which eventually is a good
source for different types of cancer cells. We are inducing cancer stem cells from iPS cells with the culture supernatant from cancer
cells, without introducing any foreign genes or genetic mutations, We are further investigating the causative factors which direct this
induction of cancer stem cells. By analogy, considering the versatility of the iPS cells, our methodology has the prospect of generating all
types of cancer cells. We are expanding our efforts in - preparation of a cancer stem cell collection which will abolish the dependence of
patient samples altogether. The presence of cancer stem cells is one of the primary reason for the recurrence of the cancer and with our
technology this will be promising in the development of various therapeutic approaches.

RSy ITFUNU—Y T LADOEMZERRLTVET,
Drug delivery system technology. Uty — AR LI AR BRIT BRBH T EBES T,

- ) ) SRR ET S HEBIRYS FABEIDDS DA % — T,
The efficient delivery of chemotherapeutic compounds  an overview of active targeting DDS by the liposomes displaying
to cancerous cells are collectively called as drug delivery the antiobody, which specifically recognize cancer cell surface.
system. We were successful in the development of a
method for the efficient encapsulation of anticancer
agents by a unigue remote loading method utilizing the
difference in the solubility of liposomes (nanocapsules)
of diameter 100-200nm which constitutes of a lipid
backbone and modification thereforth with a variety of
cell surface antigen to enhance the targeting ability.

UE—bO—F« YDELC K DEYHAE. mp
Drug encapsulation by Remiote-loading method.

RSy I'FUNU—Y R T LEITOHS Aoty sl x» o o
RSwIFUNU—YRFLEE EAPRDREANEEE) : | w

B BRIHTTT. Fn {"‘, )

BRI CERRCEAER BT DT EIC&Y, BIHERE fkﬂj il qh\-#&

PR HRERARICIFHT T ENTRECHED EFEN  psrrureLconmy—n. {vi { E—
TWVWET, Liposome as a DDS carrier. -a‘a.ﬂ

W13, BBE TSN HER100~200nmd U ity — S

L (F/HTEIL) OB BREEENRT 3 UE— hO— 0000000000

F U Y PEBEC KN AR EDESLHAT BHED P s T Ty e
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EHEERATIZESE Medical Protein Engineering

EERERSDEHEZEZI Y VT T HMUSCAT-Assay

IVNTENFOZNMBZIRRL. I/ TEZEHE

~ R g _ ~ HARESRORENEDTN S
FEICERWIRS 9V INOBTZDBERKMZRFEL. INSZ BIEOHLE YN~ hT SBUERR
ERULAT I DEBIBISI I BA TN D, K L
E(g%jfé%ﬁﬁ"m’ﬁ@g y/\oggo)éEE ° *%%%?ﬁ?'ﬁé\ Z:'_ﬁ! I L T A :* ] _“"_' "'"""':1:"
ETRELPT VY Y/ NUEZTBLT DRIMEBF LS LFF) = s vim e
AT, INSOBITOEBESBFNDISHEHEICE U HATL S s . 0
B, EREICEEREFATDOLAEEELTBY, £ P e
BEETEAENATV [DANR] ZHRNICEET ST By xoomee
t—C"\ HE%%EW%@;%T&{t%%—@fgb\j%@ﬁﬁg[CEE%E$1E ﬂ:&wsﬁ”.m g, e ‘j_a_.'f £ I."-..;‘-'._-T
TEDNHRERMEORHIENLT NS, DARELR TRhatsmactis | g
DOEINEDE LIFEFMEEROEERECHY . IV/IVTE L ET.
TE7ZERLINSOFRERZ T IR— Uz, S-cationft TR

il e w
Medical application of protein engineering is our goal, based ggmgmgg -
on understanding of chemical property of proteins with protein MRTRET. PP M i e

manipulation technology. Graduate students master precious technique
on various recombinant protein expression and purification, as well as
solubilization techniques for unstable proteins. They challenge to apply
these techniques for medical applications. Recent our focus is immune-
oncology. We are developing antibody detection technology which
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
medicine. We open the new way for cancer precision medicine assisted
by protein engineering.

ﬁﬁ?"ﬁ%n‘ﬁﬁfl\ Introduction Reseachers

B =R F—Bf WHRBUE Research Professor Junichiro FUTAMI
9 v INTBEOTa ki FIA U iRtz

Innovative application of denatured protein solubilization techniques

® 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)
® Enhanced in-cell folding of reversibly cationized transcription factor using amphipathic peptide
Futami M., Nakano T., Yasunaga M., Makihara M., Asama T., Hagihara Y., Nakajima Y., Futami J.
J. Biosci. Bioeng. 123, 4, 419-424 (2017)
® Denatured mammalian protein mixtures exhibit unusually high solubility in nucleic acid-free pure water
Futami J., Fujiyama H., Kinoshita R., Nonomura H., Honjo T., Tada H., Matsushita H., Abe Y., Kakimi K.
PLoS One 9 (11) e113295 (2014)

JAWT 4 REEEEHEY VNI BORTERKEDINFEICE T SHFR

Supression of irreversible thermal denaturation of disulfide containing protein

® Evaluation of irreversible protein thermal inactivation caused by breakage of disulphide bonds using methanethiosulphonate
Futami J., Miyamoto A., Hagimoto A., Suzuki S., Futami M., Tada H.
Sci. Rep. 7, 12471 (2017)

Monitoring of antitumor immune response by MUSCAT-Assay

AN TEERIRELU CRERICRHSND [HATIR] F. BERENESOEELCHVILPICHANTATIR
MAEDEBINT 5. CONRMIINAREEEDMRFACBEHHDOEERNA AN —H—EBD. MFRE?
WIEEDRFE(IC (. ERIICHRIIR/VY — VDR DLSEELEBZIATRZRET DTR/NRIVDRECRD D, HA
TROKFEDRNBIE LT VLT H D, S-HF A VBECKDEMNSY /N TEBEDTBEE. LuminexE— X%
firztEHEHE TR LcMultiple S-cationized antigen beads array assay (MUSCAT-Assay)(dZ DRSEE
EERRT DEMEREE D, 2019F KW IST-STARTOT S LADZED T, REEZY U VI HEIODER{LZE
EHTWND,

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 4
. . . . . . . Watnr-iolukds fall-langth
antigens are unstable and aggregative properties. S-cationization techniques S-ctboriloed mtigan
to solubilize denatured proteins combination with Luminex technology., -
Multiple S-cationized antigen beads array assay (MUSCAT-Assay) allowed
sensitive antibody analysis. This technology is now developing to practical
use for immune-monitoring tool under supporting by 2019 JST-START
program.

\. J
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Addives to supress irreversible thermal denaturation of disulfides containing protein

IYINTBDDFRICFEETDIRILT 4 R (SS) fEaElE. IVINTEHFHRD 1] THHREMICKELST
S5UTWV3BN. MEDICSSIEEHEIEL Tl TRINEDBW/N—FF—IU (R-SSH) W4EUS & T, SSKHA
EERODETLT—RICIT Y NITBEMENTLE S, COBERIGEAXAIVFFRILT +F—K (MTS) TR
MBI TRENN DRFENITHIFIT B ZENTE. IV /N TEDINEAARTHEREZKIBICEFH TED. ANZMDE
BE CORNARERZES TS,

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.
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ABEIEFRLIEESEF Human Centric Information Processing

AARDEF TR, BB, S0, Ea—XVAVY
TJI—RZEHRELTVD, EDT-—IYHABZERREL
eT—XTHBD. NBZEEDKIICETILMETDE, &
DEEDREENBZOSNZN? N\BRFEDEEDIEHRZ
RATVDDON? NEDNBETED Y AT LVA VY
7 I —RICARARBERFAN ? 7 E. ABZTZENIC
BALDELTVD, INOHEIATENE ABICES
TEVFELEANBRT—EXP7 FUT—2 3 VEAEAD
FHAMNIICIRBIE ST TH D, BICABDIRDEWNICLUT
WY 2T LANERRTETNEFRVLDTIELRL, BEAR
DEIOICIRZDED CENTEDN . TDEHEI THH
ADBDMENLICVWEZEZTVD, NN [Ea—F YV
LY by IIERILE] OBEITEISTH D, . =
T ERELI-RTY
We are dedicated to researches for understanding human WMEE OB EHE
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.

EEPEILOEESR
EMHFOTENE

o EEHEEBERIIEDCHDEEESICRDRVERETS Y b7 7 —LADWRRBERE WIENIEREESTHRPEAEESHE(SCOPE) FM274F
BE~FR29FE

o SHATATICEIKIIANY—ZEZRUBERRESFY VAT LADRR B B8R (O FR27EFE~FR29FE

o F—FZa1-3)xy hD—TICLZFELBEEOSHEBFENEOMR BiEg BRR (O FH30FE~THI2EE

o REFBZAVCEFFHMBOETIVL - SBERAROERS HEWR NTTAT A PAYFUI TV ARKM FH8FE~

o EREYIVITDILHDEFEHENDEENHT TO—F HfE BBHR (O FEM9FE~FMINFE

. S

ﬁﬁ?l’.%n‘ﬁl’:’fl\ Introduction Reseachers

B8 Ef ¥ % Professor Masanobu ABE

K. Inoue, S. Hara, M. Abe, T. Hayashi, R. Yamamoto, S. Watanabe, "Semi-supervised speaker adaptation for end-to-end speech synthesis
with the pretrained models," ICASSP 2020, pp. 7634-7638, Barcelona, Spain, May 2020.

K. Matsumoto, S. Hara, M. Abe, “Speech-like Emotional Sound Generator by WaveNet,” APSIPA Annual Summit and Conference 2019,
pp.143-147, Paper 132, Lanzhou, China, Nov. 2019.

H. Murakami, S. Hara, M. Abe, M. Sato, S. Minagi, “Naturalness Improvement Algorithm for Reconstructed Glossectomy Patient’s Speech
Using Spectral Differential Modification in Voice Conversion,” Interspeech 2018, Wed-P-2-2-1, pp. 2464-2468, Sept. 2018.

FIEEM, FE, "I350REYIVICRBERESOINE" BSHE, Vol 42, No. 1, pp. 20-23, Feb. 2018.

S. Kamada, Y. Matsuo, S. Hara and M. Abe, “New monitoring scheme for persons with dementia through monitoring-area adaptation
according to stage of disease,”ACM SIGSPATIAL Workshop on Recommendations for Location-based Services and Social Networks
(LocalRec 2017), Article No. 1, Nov. 2017.

[ | *EEH ﬁﬂﬂﬂ Eg Efﬁ Senior Assistant Professor Toshiaki AIDA

T. Aida, “Replica Analysis of the Performance of Compressed Sensing for Image Processing,” A Contributed Talk of International Congress
of Mathematical Physics (ICMP2018), July 2018.

T. Aida, “Covariance Matrix of a Probability Distribution for Image Dictionaries in Compressed Sensing,” Proc. of 2018 18th Int. Conference
on Control, Automation and Systems (ICCAS2018), pp. 829-832, Oct. 2018.

T. Aida and C. Haga, “Bayesian Approach to the Classification of BMI Time Series Data from Babyhood to Junior High School Age of
Japanese Children,” Proc. of 2019 4th Int. Conference on Big Data Analytics (ICBDA2019), March 2019.

T. Aida, A. Aida, “Single Image Super Resolution Approach to the Signatures and Symbols Hidden in Buddhist Manuscript Sutras Written in
Gold and Silver Inks on Indigo-Dyed Papers,” Digital Humanities Conference 2019 (DH2019), July 2019.

NE E HjJ ?51 Assistant Professor Sunao HARA

H. Murakami, S. Hara, M. Abe, "DNN-based Voice Conversion with Auxiliary Phonemic Information to Improve Intelligibility of Glossectomy
Patients' Speech,” APSIPA Annual Summit and Conference 2019, pp.138-142, Paper 207, Lanzhou, China, Nov. 2019.

S. Hara, A. Hatakeyama, S. Kobayashi, M. Abe, “Sound sensing using smartphones as a crowdsourcing approach,” APSIPA Annual Summit
and Conference 2017, FA-02.2, Dec. 2017.

BE, "AX—hFNA K DENREZ DA, BASEZAEE, vol.73, no.8, pp.483-490, Aug. 2017.

S. Hara, S. Kobayashi, M. Abe, “Sound collection systems using a crowdsourcing approach to construct sound map based on subjective
evaluation,” IEEE ICME Workshop on Multimedia Mobile Cloud for Smart City Applications (MMCloudCity-2016), Paper-ID W136, July 2016.

\ S
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FEZRIC L3 EEEZEEOEFHFREELTNDHR

Enhancing a Glossectomy Patient's Speech via Voice Conversion

FEEDICDICEPHEEYIRT 2 CHBEREFH CERLRUBEFIZ 25—y 3a VHREICR D, AFARCTE. "BE
T VS BHEESNEZDALT. INSOEENHES UBFEDOHEMEZIRGT U TWD, (ERRIiiE LT, Kb

NICABREZH S IHICORNICHEEZRBE T 2ANMRESNTVDH,. SEBREMED
HEEFHTE). AFPCBAEEES 5T EHTTANE, BEIZ 1= Y5> 5‘
ZRREBDHEMRONTUE 2TV D, BREAXTIF. BESHFLEEEEHLZAL -

TEHFB(IC K. BEBEDRDNICEEARY ML ZEETT . BBEEFLLT. F
MACEEEBDHES LB ZFIAINE. KUARANCSEVWEBEUTETTREE RS,

To facilitate improvements in the speech of patients with tongue resection or tongue movement disorders, palatal
augmentation prosthesis (PAP) was proposed and its efficacy has been widely recognized. However, patients
cannot enjoy conversation during meals, because they have to put a wearable device in their mouth. Therefore,
we propose another approach to improve speech quality by using digital signal processing, particularly a voice
conversion algorithm. Voice conversion is a technique that changes a speaker’s individuality, i.e., speech uttered
by speaker A is changed to sound as if another speaker B had uttered it. Our approach does not require that an REARNDUEDR

RN

Ll

individual wear any special equipment, which results in more natural opportunities for speech communication. BV RZART ~OTS LRT)

J

RISEH SO BRVEHE & BRI IC L B RIFETRIEDIRR

Environmental sounds visualization based on crowded situation classification and sound source identification

BREFBECOETICEZICEARLTIVG. BEST—INAECNETENZ, BRESHOSBEREZMHLE LU CEREDE
BZEETDEEDIC. BREBEZUET DICODMRLBRNTEDTHS D, —H. AN—FFNARADERICKL)SE
ESEUBEREZAFICINETEDLODRENE > TEfc, 2T T, APRTIF. NEFELHODI—PICL>TAY—
EFNAZRZAWCHEAPREZREE T ICRESZNEL. RESN SRV ADRDOV ZHE U CESREZTH(L
2T EEBERLTVD, INSOHTEIERZRHBSEEI N, SR
R DERBHZTOBRFBREITTERATE D, Ffe. BEURBREDARY AT, C
NODETEBRITANY MEEDRELL, BERRMICKDBHZERAICH
STENHFTES,

Sounds are one of the most valuable information sources for human beings from the
viewpoint of understanding the environment around them. In this study, we try to
visualize environmental sounds based on crowded situation classification and sound
source identification. To collect environmental sounds, we adopted a crowdsourcing

approach by developing a smartphone application, since smartphones are used very B BEEMARTORSLANLOE—hYyD
commonly nowadays and equipped with microphones and GPS sensors. N, 8, EZO7/IVRBIEDIY=17ILAS)

J

HPFERT— 9 ICED < ARRBEE DO REAF A & FRAFIADRZT

Early Prediction of Adult Obesity Based on a BMI Time Trajectory in Childhood and Elucidation of Its Cause

BMIE (3, (kg SRIMIOITTE > TASNZMBEDIETH S, & 2TOTRGEE] SIS TERALIGIL, 20
o — 4 3 = = - #5mAEF CIRBENEA T 3. MU, ZOENM
TRCE. MABIC ST DEHEYLBOBMERIED SEET BT i B s, s von
BELTVD, EEDOMEICINIE, FHEOBMIBORBHRICFELEY DD \whi28EscomEEn LRCHEE52 T3,
NI—ndp, BPARBICEIVERDIENRESINTVD, Bald, BE
WERLIEOFEZARNC. BEDFHGE 353 AD0mN S 14mDBMIT i
B8 /NI —VICHFEEIND T EZBESHIC LIz, SH(F. BMIBFEH#TRE/ V9 —
VERBROEEEDBERZEHESONMITDEEDIC. BazEblcoTRAZRE EW'
TIT<FECH D,
BMI is an index of obesity. It is the purpose of our study to predict adult obesity from

a BMI time trajectory in childhood. Applying the methods of probabilistic information
processing, we have clarified that the BMI time trajectories of 1,353 Japanese

Okayama University Graduate School of Interdisciplinary Science and Engineering in Health Systems | 24

children are classified into 8 patterns, where those were recorded from their O to 14 1 € a w2z o
years old. Based on the result, we will find which pattern will lead to obesity in future e
and its cause. BEADOFHZEDBMIBSRIHRE /NI —>
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ERBHRRY NT—TZ3EF information Network Technologies for Medical Engineering

BEERCVMRIBGREEEDEF T D ERE. @HT PIOFaA —1 0t TorommaN
jcws THY, XFBY. CvTTF—IEBOTVET.  [tmprasean oo T N
Fro, SRECYIF—IEBALT, LUBRaNfz e “An-Fsonsnean

PERODBVEEERMETZZENKROSNTVNET, Fl
ZF. EvIF—9ENTHEZREG UV AT LD .
EBICKY) ., ERAMRBZERET DEVN eI ENIREIC
BUDDHIET ., ZHBRRDF CTlE. KIRR{IED—
BEUBDEET —9I ZWENICEELUTNIET D ED _
TEZXRY MD—IEICOVT, #HE - HiRzErL 18

TWET, BRNICEF. 08050 RRE. REBExRwY [ FEE T 2orI—sRAME
NDO—T, A9 —2v hDOEE(L - SHBEL - THHE ﬁi‘«‘nm—um?{:‘ lu’ﬂﬂ#ﬁﬁﬁm.
{E34iT. 10T (Internet of Things: /DA > 9F—%w i) AIXi R L

[CKDAN—hRY NT—=T, HRY hDT—=T[CDNT
ML TVERT,

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,
we research and educate on network technologies to transmit and
process big data efficiently. The research themes are highly distributed
cloud computing environment, design of virtual networks, technologies
to upgrade the speed of the Internet, technologies to increase the fault
tolerance of the Internet, smart networks based on loT (Internet of
Things), optical networks. IRIABDEE(C & D QOoE [_EHfHRER

\_ S

ﬁﬁ?l’.%n‘ﬁl’:’fl\ Introduction Reseachers

B ETF % M &  Professor Tokumi YOKOHIRA

BAMISYURRE. (RExXy hI—J, 4 V99— v NOEE(L - SHEEL - TIEFE(EEHTICRE T 35
Highly Distributed Cloud Computing Environment, Design of Virtual Networks, Technologies to Upgrade the Speed of the Internet

@ Hiromichi Sugiyama, Yukinobu Fukushima and Tokumi Yokohira, =~ Modification of an Energy-Efficient Virtual Network Mapping
Method for a Load-Dependent Power Consumption Model, WSEAS Transactions on Communications, Vol. 15, pp. 240-250,
August 2016

® Yukinobu Fukushima, Kohei Sato, Itsuo Goda, Heung-Gyoon Ryu and Tokumi Yokohira, A Prototype Virtual Network Embedding
System Using OpenStack, [EIE Transactions on Smart Processing & Computing, Vol. 6, No. 1, pp. 60-65, February 2017.

® Yukinobu Fukushima, Tutomu Murase, Gen Motoyoshi, Tokumi Yokohira and Tatsuya Suda, Determining Server Locations
in Server Migration Service to Minimize Monetary Penalty of Dynamic Server Migration, Journal of Network and Systems
Management, Vol. 26, Iss. 4, pp. 993-1033, October 2018.

@ Shiden Kishimoto, Shigeyuki Osada, Yuya Tarutani, Yukinobu Fukushima and Tokumi Yokohira, A TCP Incast Avoidance Method
Based on Retransmission Requests from a Client, International Conference on ICT Convergence 2019 (ICTC 2019), pp. 153-158,
October 2019.

Ni8E B3 Bh #  Assistant Professor Yuya TARUTANI
Hry hI—T, REXY ND—T§lfEH. 10TICKDAI— bRy ND—T(CRET BHR

Optical network, Virtual Network reconfiguration, and Smart Network based in 10T (Internet of Things)

® Yuya Tarutani, Yuichi Ohsita, and Masayuki Murata, Placement of Virtual Storages for Distributed Robust Cloud Storage, IEICE
Transactions on Communications, Vol.E99-B, No.4, pp.885-893, April 2016.

® Yuya Tarutani, Shuuichirou Murata, Kazuhiro Matsuda, and Morito Matsuoka, IEEE1888 over WebSocket for communicating
across a network boundary, in Proceedings of COMPSAC, pp.332-337, June 2016

® Yuya Tarutani, Proposal of a consensus builder for environmental condition setting in spaces where people with various
preferences coexist, in Proceedings of ICTC, pp.652-657,0October 2018.

® Yuya Tarutani, Kensuke Ueda, and Yoshiaki Kato, Poster: Propose a defense method against Audio Adversarial Attack, in
Proceedings of NDSS Symposium 2020, February 2020.

B >0 17 MDFBIT introduction to Projects

ROET 59U FRIBICE T 3%

Highly Distributed Cloud Computing Environment

ROISORAVE1—FT 4 VI TR, T—I9EVI—CBREITZIERET—/NEI-—TIHRTHREBIZISA TV M
DEDEFHNBENTVDBSICZENODBDBEEENKELBDIENGIFT, AMATE. FRET—NEAVIT—
Fw hEN U THOBRBIZAT(WP: Work Place) \BE|S B R RA BRI SO RIVE21—FT 4 VI THD
Around-Me ComputingZiZELTWET, D Around Me Computing ZWRE LT, REBY—NZISAT7 2~
IEEDODWPABEEE D CEICR>TRIBT—/NET 547 Y FOBDBEEBEDERZR S RET —NEBREARNRE
[CDOVTIHAELTVET,

In cloud computing environments, QoS of network applications (NW-Apps) may degrade due to location
factors such as significant distance between a server-side application (server) of a NW-App at a data
center and a client-side application (client) at a client terminal. In order to shorten the distance and to
improve the QoS, server migration services (SMSes) have been proposed. In SMSes, computers called
work places (WPs) are deployed at various locations in a network, and servers can migrate between
WPs to come close to their clients and attain better QoS. In this research theme, we investigate a server o ;iR
location decision algorithm that aims at keeping the QoS of NW-Apps as good as possible under the By a3
constraint that the server migration traffic has to be suppressed below an acceptable level.

Around-Me Computing
J

129 =3y FEREEITICE T BiR%

Technologies to Upgrade the Speed of the Internet

TCP (Transmission Control Protocol) & 9 —% v ~ORBFAN SERSNEIFTLS IO NI TIH. F—9 &
V=Y ND=IPRIFIR—LREBGREDOHYFEEINTLEGN 2fery N —IREBTHERINCBEICIEEBE
FEZINHITZ2EREBRIEBEIT, AAKTEF. T—I9EVI—FR v FD—=JICBVTEBREERENBE(CHIHEIE NICIREE
(TCPA VF v ANDFRET 2DZOEET BIZHDTCPOILERY. LTECWI-FIO@mAZFBETEDRANY— T 1+ VEDY
ILFR—LARECSVWTCBEREDG LZK S Multipath TCPIZDW
THRLTWVWET,

TCP is a fundamental communication protocol, which has been used since
the dawn of the Internet. In new network environments such as data center
networks and multihomed network devices, TCP can be bottleneck of data
transmissions. In this research theme, we modify TCP so that it can avoid
throughput degradation called TCP incast in data center networks and we
investigate multipath TCP for multihomed network devices.

HMulti-Path TCP (Transmission Control Protoco)

loT [CKBDAVY— b3y FI—TICEAT B3R

Smart Network based on IoT (Internet of Things)

BRLBRYN A I —x v MEMZERAWTEET RENER L. 10T (Internet of Things) EFFN2HBTFICERBLTUL
£, loT MERTDEHRIC, ZNSEFBUESCRBRTZ TUT—Y 3 VABERINE—HT. INFETDAVI—X v
NI CREBESNTOLRHA S IEHEBREBEINEELTVE T, KIFRTE. 10T FifiZBWVWTAD QoE (Quality of
Experience) M@ tZBHE UCIRIEHELSE - HIERAMTOHEIIN. loT
[CHITFTDEF21UT « FEDOMICIFREDERRICOVTIHRLTVET,

Internet technology has extended to communication infrastructures
between various things, leading to a field of study called the IoT (Internet
of Thing). As |oT spread, various applications using them are proposed. On
the other hands, new challenge that have not been considered on current
Internet environment is encountered. In our research themes, we propose
methods to increase Quality of Experience (QoE) by using loT technology
in office environment.

Moreover, we try to solve the problems for 10T technology.

loT HEBZRWCAY— M4 T« ADEE
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FIRERAEFITESE Advanced Electro Measurement Technology

RIDBRYPRER - BEERARRE. HDIRETEY
BANEBREDREDUERERIBT BIcHDASTHREET
T COMRDBHTlE. HRAGEREGOERIRZF]
AL, SAEEYBEOSRERHEERT 2 LLE

SHAIRT ZRIR T D S CREEMRLUE T, Fo. R =
HEFBEAMICK) UF I LA 7 VEBDMREA LSS :
I HRER. BROZLMBRERSERE, TRILF—-
RIE - yuﬁéﬁ%@?@bné% SOBEERBIT-O>TWV
9, COMERSHTE. IVIROZIR, T4
JR(CEET ZREMAEHELEEBITZ LN TE, E  AEEENEEE
BEBIFOHROT, BREBEBTESX. BFEHEEE. &
HNIRIF—EERERBLEVDT CERTCEE T,

Realization of early diagnosis and precise pathological examination is
one of big engineering theme to realize the future society, where all
people are prosperous and healthy life.

We are challenging these theme by developing novel electro-
measurement technolgy using electromagnetic waves in various
frequencies to rezlize high-sensitive detection of bio-related materials.
Also, based on established our new metologies, we are developing
a non-destructive inspection system for improving the performance
of Lithium ion batteries and a non-destructive evaluation system for
inspecting old infrastructures. We believe that these kinds of systems
can contribute to the fields of energy, environment, and safety.

In this group, you are able toacuaire the R&D abilities related to
electronics and photonics, which will lead you to sucess in wide-range
of industrial field, such as electronics, automobiles, electric energy on
the top of medical equipments.

S T BT

NS AR e A L & s b oL

B 2'0Yx7 MDFBIT Introduction to Projects

BIERRENT Y YICLPERERBERINVAEREDHFE

Ultra sensitive measuremets system for immuno reactions using a SQUIDs

RERIGOREZGRE TITD TN TENE, FmIOBMZTRICITSI ZENTEET, T/ X—MLTAX
DK FZEAVDWINERIREEAE, WROREEL W DAELENMDM GV Y TFILTHD EWVWSRHHEN'SH
WET, THICTORHER. BREBHEIEYYZAVNS LT, BFEOREREL ) DERERRENEFCT
TET, INICKIRERECHEREENSEINT AR ZEHS I LN TE, BHEOGBEZHSITILICH
BHUET,

ZICEAFBLERKZMNAUCRDERERHEI Y THEHSQUIDEVWSHT T Y ZERL. 22D
WREHAIY AT LZRFE LT, SREBBIHNREREEZRITT S CECRUBATVWET, CNETIT, B
[T/ RFOESHATET HBOIERERLBERTEIILT 5T EZHSHIC L, BRHREREEDSE
Bt ZRE I 2 EXRALICAF EHRNMEATNE T,

If an immunoassay is performed in a short time, a rapid diagnosis WS EE AL AR T
of diseases is possible. The magnetic immunoassay using magnetic / '\
nanoparticles can measure a sample with a simple and small number

of processes. Moreover, the increase in the sensitivity of magnetic '\{ ]"/
immunoassay is expected using a highly sensitive magnetic sensor. -‘o""" > .t
This leads to the reduction of the amount of a sample used for the 7 ] =~
immunoassay. Because of this, the burden on patients can be decreased. ‘}\%J /AT 5

In our study, we are developing magnetic measurement system which is A .JI'” 7.
laptop size and uses the most highly sensitive magnetic sensor, SQUID, . ':" Dl Bk

and attempting to realize a highly sensitive magnetic immunoassay. We gk ’{ i s <
clarified the signal from magnetic nanoparticles depends on various ‘,{
conditions, such as viscosity of sample solution, and the challenge to s [ wEE

apply the developed system for the practical use is now in progress.

ﬁﬁ?‘i%ﬁ-ﬁfl\ Introduction Reseachers

B #f FIZ B B professor Toshihiko KIWA
FINIYiET = A IVEERMEEDMINEE AR EY ERE N A

Detection of bio-related materials with extremely small volume using terahertz chemical microsocpy
® T.Kiwa et al., Opt. Exp., 26, 2018
FSAILYIRY = BRSO R BRI E

Non-destrcutive evaluation of rechargable batteriesvolume using terahertz chemical microsocpy
® T.Kiwa et al,, Opt. Exp., 20, 2012.

BIRERREUI Y YICLIERERERINAIERE DR

Ultra sensitive measuremets system for immuno reactions using a SQUIDs

® K. Tsukada et al. IEEE Trans. Appl. Supercond., 26, 2016

NNSBET S DIV EYYFINA ZORS

Compact high-sensitive chemical sensor devices

® K. Tsukada et al., SENSOR LETTERS, 7, 2009

NiR B3 EBIE  Associate Professor Kenji SAKAI
ERBERS YUY ZRAVCHEREHY 27 LDORRE

Development of magnetic measurement system using a highly sensitive magnetic sensor
® K Sakai, et al., [EEE Trans. Appl. Supercond., 28, 2018

e AW TSI O RFEPIES OIFRIRIGE

Development of magnetic measurement system using a highly sensitive magnetic sensor Non-destructive testing of a defect and hardness of steel
® K. Sakai et al., Electromag. Non-Destruct. Eval. (XXI), 43, 2018

BEMZIE - REBOIEEM - IFRIRREREDHRRE

Non-destructive Non-contact measuerments systems for degradation or cracks in architectures
® K. Tsukada et al., [EEE Trans., Magn., 54, 2018

nE BE BY 3 Assistant Professor Jin WANG
BERDFERB DO

Development of small molecules chemical/bio sensor
® J. Wang et al., Sensors, 18 (12), 4461, 2018

T SNIVYIRT = H)UEEMER ORNEE RS EY BEREIN A

Detection of bio-related materials with extremely small volume using terahet chemical microsocpy

MBRBZEIEICVDTHHERD LD CBNE, WIDOEHERENEIRL., BREGZLEXT CENHERFT,
MicBH, BBICEHFE LT SANIVYIRT S HIVEEHERE. ROEZRNZEBEE TCORIET D LN TE
DHUVWEEBCTY, WcBDINETOMRT, CORKBILFEAT DT INVYERRET Y TZHVD &, &8y
BOMART. HEEEDRENTIREICIRD I ENMDN>TEX UL,

FR, TIOINVYRIRET v SERT. RBEEBZERE I DHRMNEET DI LT, BRECHEID 1 RATU—
ZVTHOREICRY . BEN VBRI EE SRS DRRZETICHICHNEREIDELEIATVNET,

*T IR 1INV DEIRMTIREN S 2BHIR, ITFOL——5ili. FEEEMORERICK URCBIDANBENTEc. BNHFTIE,
& FRBDT7 TO—FTT INVYREEHL. BIEBRHZEERRL TV S,

If we can have a blood test easy and freely, 'early diagnosis' will be able
to realize, which lead to extend our prosperous and healthy life.

In our group, we have developed a teraehrtz chemical microscope,
which can vizualize various type of chemical reactions with high spacital
resolution. Our recent research results shows more than hundred kinds
of bio-relataed materials can be measured in a single terahertz sensing
chip, which is used in the terahertz chemical microsocpe.

In the future, easy first screening of desease will be realized by delivering

e e e

the sensing chip and returinign it after puting a single drop of the blood e T470%9z
on the chip. -
*Terahertz (THz): Terahertz is electromagnetic waves within the frequency band

from 0.1 THz to 100 THz (THz; 1 THz = 10'*Hz).thanks to recent progress of / \

ultrafast lasers and semiconductor fabricaiton technology, terahertz come to -

be the most atractive and exciting technology in scientific and/or industrial L=tf=rlibad TIMLUE

fields.
We have realized to detect chemicals in extremely small volume of liqud using
novel aproches to materials unsing terahertz.

J
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AVITI—RAIVAT LETDE Interface Systems

ABHEWEBCOR Y MZEBEHRBEECIRET DI
F. NEDEBERZLEA. FEEBEBDREZABICEA D
E1—<XY - XYY - AVITIT—ANEECTY., &K
BRSB T, BFARBAPEZT SV MEWSTE
TIRBERTE STV MOBRLRBRORY MEFRIC, #EW
SVWA VI T T —APEESIEREZ VIRV K D (TEER
EVREEZEXEITSFEZMELTCVET, Ffe. &
BOSELPHEIEDEODEETIEY AT LD, AD
KO ITHK LB DPRICA > THORFEFED LA
Fa1—0ORY b EYDAEZFRIEALTROR Y S,
HIRDOBEIFZEEOLEHE Y (CEES E2KEmE—
IIFEDWR - AERDITH>TVET,

Human-machine interfaces that communicate both the intentions
of human and the conditions of machines between human
and machines are very important to operate freely machines
and robots. This laboratory studies interface systems with high
usability and support systems for operators of robots and larage-
scale industrial plants such as nuclear power plants, chemical
plants, etc. in order to increase the usability and reduce human
errors in operation. This laboratory has also research and
development projects of medical support systems for advancing
medical treatments and increasing the efficiency of them, rescue
robots for investigating the conditions inside buildings damaged by natural disasters, snake-like robots to imitate various kinds of
locomotions of snakes, and spherical motors to rotate a spherical rotor around any rotational axis.

\_ S
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B AR BX M &  Pprofessor Akio GOFUKU

ARETZE TS b OEGRETETFEICEHY 3R

Study of operator support techniques of large-scale engineering plants

Gofuku A., Inoue T., Sugihara, T, "A Technique to Generate Plausible Counter-operation Procedures for an Emergency Situation
Based on a Model Expressing Functions of Components," J. Nucl. Sci. Tech., 54 (5), 578-588 (2017)

Song M., Gofuku A., Lind M., Model-based and rule-based synthesis of operating procedures for planning severe accident
management strategies, Progress in Nuclear Energy, 123, 103318-1-13, (2020), https://doi.org/10.1016/j.pnucene.2020.103318

ATIRERRS 2 A U B S RFTREERFOREEY X T LD

Development of virtual reality based mirror visual feedback therapy for complex regional pain syndrome

Fukumori S., Miyake K., Gofuku A., Sato K., "Assessment of motor function in Complex Regional Pain Syndrome with Virtual Reality-
based Mirror Visual Feedback: A Pilot Case Study", Neuroscience and Biomedical Eng., 3, 1-7 (2015)

IKEE—9ICBT A% Study of spherical motors

Gofuku A., Adachi K., Okido Y., Yano T., "A Spherical Motor Driven by Electro-Magnets Based on Polyhedrons',

Int. J. Automation Tech., 10 (4), 599-608 (2016)

[ | %}” ﬁft'.:\ ;Egﬁg Associate Professor Tetsushi KAMEGAWA

CTiERA A RTHERNONR Y ~ORIF

Development of the robot for needle insertion during CT-guided Interventional Radiology

Hiraki T., Kamegawa T., Matsuno T., et al. , "Robotically Driven CT-guided Needle Insertion: Preliminary Results in Phantom and
Animal Experiments", Radiology 285 (2), 454-461 (Nov., 2017)

KERBAERIONR Y SORIFE

Development of the snake robot for disaster response

Qi W., Kamegawa T., Gofuku A., "Helical wave propagation motion for a snake robot on a vertical pipe containing a branch",
Artificial Life and Robotics, (Jan., 2018)

ERIRERL R+ 1 -0y ORI

Development of the rescue robot by remote operation

Kamegawa T., Sato N.,. Hatayama M., Uo Y., Matsuno F., "Design and Implementation of Grouped Rescue Robot System using Self-
deploy Networks", Journal of Field Robotics, 28 (6), 977-988 (Nov./Dec., 2011)

B >0 17 MDFBIT introduction to Projects

EHIRIEZRE T A5ANERONRY FOHR

Study of snake robots to move in a complicated environment

EYDIEIF. DBDESBREMBTERTH I RBNASHSHIRFBICEL UL TERLTHY ., INETIZMICHERIZI L
HTENR, HOWIREZBE TEDALRDOR Y MAEIRINSTEEMEN G Y . HRGRIEZHRRT 2 KERMOMR Y
hFEUTIGAT R ZEBRENBFINE T, NFTORRT. 3XTEBZEE T 2ALEORY hOTO NI A T %=
RELZDONMRUZEN LT, ZHRGBEBEREZRREUCEF Uz, KICKRENZHRET
BIAERONY MIBWCTIRIEREmES Z0A T 2R Z L TVNE T, REF. KUEM
BRECTEETEZNAERONY hOERZBIELC. ORY hOFEIMEREDOEYY
ERZEITLE UCHROEEZBEER T 272D 7 IV T XAICETDHRDIT>TVED,
Biological snakes have a simple form like a string, but they live in any environment. If we could
realize a robotic snake it could go any environment to investigate the inside of the structure.
We have realized a three-dimensional snake robot that can achieve multiple locomotion modes;
especially, helicoidal rolling locomotion is utilized to investigate the inside of a pipe. Currently,
we are studying algorithms that automatically generate body movements based on sensor

information such as tactile sensations obtained by robots, to realize snake-like robots that can
move in more complex environments.

CTERH« RT#ZHNONR Y hZerobot* DFIH

Development of the robot for needle insertion during CT-guided Interventional Radiology

HETIE. EEARICESNIEERDHZRITEITTHADKRELEEE T DFHNLLITNNDRDCHE>TEF U,
ERDFMICER, HHBERREITDETITLDT. BETANDEEB/NSEECERTY., COFHTIE. $EEIC
fe (ZFRTD) BEIC. BEBESICHIATIISRVEDC, CTTHROFEERULT. HEZOARDIK RS L
BOASERETVNE T, TDIEH. BMEHERIDOEMHIEHENICCTOXRTCHIEL FTDEVNDIAETREEN GBI ET, <
T, EEHPWEL ULBVELSIC, ORY hEEBRELTHERNEZTS VR
FLAEBEEUTVWET, EFOREKHCOTEMNEZTSORY fEWVWDSEE
TZerobotEWVWSERIZDIFTVE T, CNFETOMERFEICKY . EEIH T
DORY hERBRIET D ETEMDODHE L ZRHETDDEBELLEHET —
v NIHUTER TEDIEAFRITLTEFE UL, 201853, MELLKXZR
R CRBEDEBETAICHULTIDORY MEFESFETICE>TVETD,

We have been developing a remote-controlled robotic system (Zerobot®) for needle
insertion during computed tomography (CT)-guided interventional procedures, such
as ablation, biopsy, and drainage. Experiments have indicated that robotic insertion is
equivalent in accuracy to manual insertion, without physician radiation exposure.

\ S
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Study of spherical motors

BERAVSNTVSE—YE. BRNICEET DM 1 DOOHEEHE) ORI LN TEF A, TNICHLT. KBE—Y
TlF. WRODGFZEBOHEY COGBSEDTENTETET, MAE—IZALNRE, RCBEBETEMHDE—IT
RIRTBENTE BEBEPTIRILF— VRO EPBEHFINE T, AR T IRBE—Y DOEEGTFOLEEHIETFE
OlELFOZRBAEAFEY. BEDE NV ZRET DO DRERRGS DM R ZIT o CVERT, K. BEGE. Bits
BRENDIKEE—Y DIVAZRET L TWVE T,

A commercial motor only moves linearly or rotates around one rotation
axis. On the other hand, a spherical motor can rotate a spherical rotor
around any rotational axis. Various motions can be realized by fewer
motors by using the spherical motors and therefore motion accuracy and/
or energy efficiency of a system to realize various motions will increace.
This study develops rotation control techniques of rotor, measurement
devices of rotor posture for feedback controls, and a sherical ruducer
to transmit output torque of a spherical motor. Applications of spherical
motors to mobile carts, stirrers, and so on are also studied.
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St R 2 EF Cognitive Neuroscience

H“’ODI%E ERVRERE DM X 2 HABB S HISERE (IMRI)
. BRRHERERRER D ERENTSE & R B AL BT (CBIL <
J‘C\ﬁﬁ*ntb\i@“o UL L. BEBREDHRTESED
RE, BELMERBRE. IMRIICERTERVZH,
RIRIGRERT N A ADIFRFAANERSINE T, B
ZE(F, BECEHBRECHERATESIRE. BECME
ERIDRBEEZRET - BHRELUT. & bOSRAMHAE
EE?SL}ZM%&HH%(L\ W%% |¢rn_,\ (le\%l]r)p/\_
FUVUIR) DRZHNOLAZBEEL TR,
Functional magnetic resonance imaging (fMRI) is a technique to
measures brain activity. Since MRI uses strong magnetic fields
around the head of the subject within a narrow tunnel, any
device used concurrently with MRI must be free of ferromagnetic
elements and not interactive with the magnetic field. In our
lab, we are focusing on MRI environment compatible device
development and capable of investigating the underlying neural
mechanisms of human perception. Furthermore, we also applied

our findings to the field of neurodegenerative disease early
detection and treatment.
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BE =E M B rrofessor Jinglong WU
SRANSCIB DRitEER v b0 — T OREA E HIEEIHRBRDORHIIRREERT < SBENDINA

Studies of neural mechanisms of memory for neurodegenerative disease early detection and treatment

Feng Y, Wu Q, Yang J, Takahashi S, Ejima Y, Wu J (2020) Frequency ratio determines discrimination of concentric radial frequency
patterns in the peripheral visual field. Attention, Perception & Psychophysics. In Press.

Feng Y, Wu Q, Yang J, Takahashi S, Ejima Y, Wu J (2020) Eccentricity effect of deformation detection for radial frequency patterns
with their centers at fixation point. Perception. In press.

[ | %—ﬁ E‘ ;Eﬂﬁ Associate Professor Satoshi TAKAHASHI
ZREFEADZALDEEETFEEWFALECRIT SRR

Study on mechanism of multisensory attention and preventaion 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.

B =RKR B) 3 Assistant Professor Jiajia YANG
HERERIA 1 X — 'Y O FIEIC & BT ER AR D AZEA & SRANAE R HASSEREL I~ DIT A

Neural mechanism of haptic object perception and application for Alzheimer’s disease early detection

Yu Y, Huber L, Yang J, Jangraw DC, Handwerker DA, Molfese P, 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.

Wang W, Yang J, Yu Y, Wu Q, Yu J, Takahashi S, Ejima Y, Wu J (2019) Tactile angle discriminability improvement: roles of training time
intervals and different types of training tasks. Journal of Neurophysiology 122:1918-1927.
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Integrative studies of neural mechanisms of memory and development of Alzheimer’s Disease early detection system

A FERAD - STRDEEZLIMERE UeERBEEEDKERTT . UL, RAMEDRASERE S EHEFEDRBE TS
. SRREDETZERVIES BTe8H(CF. SRAVEDORHZM I RERTRTY . AR TIE. SRAEEDORERETEE LT,
RAFEIROBFERER v b D —J DA ERMEDORIMREBET VOB ZBIELTVE T, INSOREHEAEDERICE
DNT. RAEDORHBARZH Y AT LZRELE T,

Alzheimer’s disease (AD) is a progressive neurodegenerative disease.
Combined cognitive and sensory as well as neuroimaging approaches
have advantages to find the altered cognitive symptoms and brain
dysfunction in the early stage in AD involved mild memory or planning
problems. The purpose of this study is to investigate the neural
mechanisms of memory and develop an AD early detection system.

|8 MminsI £ i
7 ... ERNEREONERR

WM RICERT DIIMERE - (DREHSOFREEREBEDREE L OEADHFRRFE

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

AMRIF. BREZEORVWWDTIERES EEFE ICARIARARI RS PTNE
K, REHMECEZNEUDEHERA. INFTEELEINTEREDIR
AWEBETH D [MRIAR] - [RE—EBHL] [CERZHUTT, VDTIEED
52 2808 E0HEEREANZILZTEHZN. RARZNFEZRANTSE
BHU. BeEQEREZBVET ZEEBHICIT>TVED,

In these days, many VDT workers and young people has binocular stereopsis
imperfection. Especially young people who keeps the viewpoint to nearness for a long
time may be damaged to the growth of stereoscopic ability. This study approachs
to elucidate the mechanism of stereopsis imperfection and develop the method of
recovery with focusing to cooparation between binocular stereoscopic vision and
motion.

10f%

40f%

MR ARIREICH T ZFEFEEDES

YA - EMERAEIEDILFREDE RN S DRFEA & SRANE R EASS i~ DREE

Elucidation of the mechanism underlying haptic texture perception and development of a novel approach for Alzheimer's disease early detection

UHERRE. BANRE (ER. FMRERE) CEEF/RBVICHEDSITFD
PICERSNIPEDROSIBVRAET T, IIHREKRFIF. RIEE(CHENEBED
Bmwﬂrmﬁk%abﬂégtvb\4W%Tﬁﬁ“tﬁﬁbiﬁﬁﬁégt
PRESNE Ulc, AHRDODENIE. ME(CKDFMOEREIIFREIEIHRE
EUVTCURRZEMIS BRI AN ZXLZHPL. ZTOMREBHEF R BRI
DFEFEICERULET,

Our recent findings revealed that the patients with Alzheimer’s disease (AD) without
any parietal lobe damage also showed very similar symptoms as the astereognosis
patients. Therefore, we focused on the astereognosis developing mechanism to
elucidate the neural substrates of haptic texture processing. Then, we will investigate
how the developing of AD correlated to the impairment of haptic function and develop
a novel approach for AD early detection.

J

Okayama University Graduate School of Interdisciplinary Science and Engineering in Health Systems | 32

1
<
Q)
2
O
g
=
0
1
(%)
Q
3
o
Q
—
1]
=.
Q
7
m
=)
o8,
=)
M
1)
=.
=)
oQ
wn
M
0
[
o
=)
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RARIDFAEES

NIVAT 7 DHFRIESEEZKHSNTVNET . SkeEDIEN. DEL. EREREDEXR, ERBEDZE(L. 5#
DFAEF v v TRECEN R UIRIFNURTR bEL\FﬁmElzm_l%E b‘Cb%"@“o F ] REIR R ZRNE T DT
INSORBEZIEICES A, DL, MHLTOKIIDKRDSNE T ZDIEHDAMIFTERDFZREDEF DI
UBPIHIBEZER T 2L EBIC, BR. R 2. T3 A X EF HRTHFREDTETIETBOEFICHIF
2HHEAL. TNSZEME ULHAT BEENER DO ENKDONET T, FcEDDETIE. ATBUWVFMFR
DRF. APOMRT « J ADFAICKDEENELE. EKRBAOIZ 120 —Y 3 VFEOREFR. QOLHAARKRE
DOMFRZBU T, FHEORERBRHRZBET DICODAMZERLE T,

The field of health care science needs revolutionary changes. The environment around us has changed drastically, with an
ageing population, an increase in medical expenditures, changes in diseases, and a shortage of care givers. In order to establish
a sustainable society, we should assess these issues and adapt ourselves. We needs professionals to have a keen as well as a
broad knowledge of both their specific area of interest and also of medicine, health science, pharmaceutical science, engineering

and social ethology. We foster human resources who can envision a sustainable society by developing patient-friendly operative
technology and communication methods for end-of-life care.

97BF Advanced Clinical Nursing

J
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A IEE 2 12 Professor Junji MATSUOKA
EEWSEFZEEELUT, SN SFi - NE - TV RFITSA TXTERSHICHET S,

1. Evaluation of Therapeutic Target Gene Expression Based on Residual Cancer Burden Classification After Neoadjuvant
Chemotherapy for HER2-Negative Breast Cancer.Clin Breast Cancer. 2020 Apr;20(2):117-124.e4.Takahashi Y, lwamoto T,
Suzuki Y, Kajiwara Y, Hatono M, Tsukioki T, Kawada K, Kochi M, lkeda H, Shien T, Taira N, Matsuoka J, Doihara H, Toyooka S.

2. Advance care planning in metastatic breast cancer. 2018 Jun Chin Clin Oncol.2018 Jun;7(3):33 Matsuoka J, Kunitomi T,
Nishizaki M, lwamoto T, Katayama H.

3. Current Multidisciplinary Approach to Fertility Preservation for Breast Cancer Patients.2018 Apr Acta Med
Okayama72(2):137-142. Takahashi Y, Shien T, Sakamoto A, Tsuyumu Y, Yoshioka R, Uno M, Hatono M, Kochi M, Kawada K,
Tsukioki T, lwamoto T, [keda H, Taira N, Matsuoka J, Nakatsuka M, Doihara H.

4. Validation of the Edmonton Symptom Assessment System: Ascites Modification.2018 Jun J Pain Symptom
Manage.55(6):1557-1563.Mori M, Morita T, Yokomichi N, Nitto A, Takahashi N, Miyamoto S, Nishie H, Matsuoka J, Sakurai H,
Ishihara T, Tarumi Y, Ogawa A.

5. Tumour-infiltrating lymphocytes (TILs)-related genomic signature predicts chemotherapy response in breast cancer.2018 Jan
Breast Cancer Res Treat.167(1):39-47 Kochi M, lwamoto T, Niikura N, Bianchini G, Masuda S, Mizoo T, Nogami T, Shien T,
Motoki T, Taira N, Tokuda Y, Doihara H, Matsuoka J, Fujiwara T.

6. Immunohistochemical Ki67 after short-term hormone therapy identifies low-risk breast cancers as reliably as genomic
markers.2017 Apr 18 Oncotarget.8(16):26122-26128.lwamoto T, Katagiri T, Niikura N, Miyoshi Y, Kochi M, Nogami T, Shien T,
Motoki T, Taira N, Omori M, Tokuda Y, Fujiwara T, Doihara H, Gyorffy B, Matsuoka J.

7. Development of a Japanese version of the BREAST-Q and the traditional psychometric test of the mastectomy module for the
assessment of HRQOL and patient satisfaction following breast surgery.2017 Mar Breast Cancer.24(2):288-298 Saiga M, Taira N,
Kimata Y, Watanabe S, Mukai Y, Shimozuma K, Mizoo T, Nogami T, lwamoto T, Motoki T, Shien T, Matsuoka J, Doihara H.

8. N-acetyltransferase 2 polymorphism and breast cancer risk with smoking: a case control study in Japanese women.2017 Mar
Breast Cancer.24(2):254-262 Hara A, Taira N, Mizoo T, Nishiyama K, Nogami T, lwamoto T, Motoki T, Shien T, Matsuoka J,
Doihara H, Ishihara S, Kawai H, Kawasaki K, Ishibe Y, Ogasawara Y, Miyoshi S.

9. A very rare case of breast cancer in a female-to-male transsexual 2016 Nov Breast Cancer. 23(6):939-944 Katayama Y, Motoki
T, Watanabe S, Miho S, Kimata Y, Matsuoka J, Doihara H, Nanba Y.

10. A Phase | Trial of 100 mg/m2 Docetaxel in Patients with Advanced or Recurrent Breast Cancer.2016 Oct Acta Med
Okayama.70(5):425-427.Tamura T, Hirata T, Tabata M, Hinotsu S, Hamada A, Motoki T, Iwamoto T, Mizoo T, Nogami T, Shien T,
Taira N, Matsuoka J, Doihara H.

11. A phase 1, dose-finding and pharmacokinetic study of gemcitabine with nab-paclitaxel in patients with metastatic breast
cancer.2016 Aug Cancer Chemother Pharmacol.78(2):289-94.Yoshitomi S, Taira N, Doihara H, Mizoo T, Nogami T, lwamoto T,
Motoki T, Shien T, Ogasawara Y, Matsuoka J, Tsuji H, Mitsuhashi T,

12. Distinct breast cancer characteristics between screen- and self-detected breast cancers recorded in the Japanese Breast
Cancer Registry.2016 Apr Breast Cancer Res Treat.156(3):485-94. lwamoto T, Kumamaru H, Miyata H, Tomotaki A, Niikura N,
Kawai M, Anan K, Hayashi N, Masuda S, Tsugawa K, Aogi K, Ishida T, Masuoka H, lijima K, Matsuoka J, Doihara H, Kinoshita T,
Nakamura S, Tokuda Y.

13. Relative Prognostic and Predictive Value of Gene Signature and Histologic Grade in Estrogen Receptor-Positive, HER2-Negative
Breast Cancer.2016 Apr Clin Breast Cancer. 16(2):95-100. lwamoto T, Kelly C, Mizoo T, Nogami T, Motoki T, Shien T, Taira N,
Hayashi N, Niikura N, Fujiwara T, Doihara H, Matsuoka J.
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mbARlEE EIERME

Changes in microbiota with chemotherapy

T, BREESENBEAORBICRFTERMNEEINTVET . BLREIWGESEWSFEZRVTHENEZE
EREILTVET . 5. AN ARIGEICIDBAMEZRDOZLEMNARIDONROEE, SHE T #EMERICR
(FT2BELOEERE, LRI ZITOIFECT,

FRRIOEF 2B EDOBMNE L AN ABREOBAMEDOE(LE DRERZHAET 5D ICLMmRARNMETITY,
Microbiota has been shown to be closely related to host immunity. We are currently investigating how microbiota changes in
cancer patients and its relationship with treatments and outcome.

Multicenter trial is underway to investigate the relationship between the efficacy of preoperative systemic chemotherapy and
changes of microbiota of breast cancer patients.

LR DOEMNEREE A RE

Awareness of Palliative Care in Okayama Prefecture

ELROENER. RRHEEOREFHEZIT o> TVET,

We are investigating the current status of palliative care and end-of-life care in Okayama Prefecture.

BICE Y BB DBHEBIET R

Development of devices to prevent osteoporosis

”%?7’ DOSRENMERTED. BERETHOREZRIELTNET,
COERBEDOEMMZIRT 312D S VS ©MEBRREBRIE TR T,

We are developing an apparatus to prevent osteoporosis in elderly bedridden patients.
Randomized clinical trial is underway to prove the efficacy of this apparatus.

J

Okayama University Graduate School of Interdisciplinary Science and Engineering in Health Systems | 34

I
()
Q
=
=2
0
Q
=
(0]
(%2
0,
()
=
0
(0]
(V]
(%2
(]
0
(o
o
=



ANIVRATT7 YA I ABBPY Healthcare Sciences Section

FFBRFEIEDE Biomedical Informatics

ADHTIE. BRT —IPERT —IZRAVIHRZTOTVET, Ffo, MIUKRE®RE/NNAF NV D sz
UCTHEBHRERZRVERZT > TVET, BRT —9 LIIRREDHBEZERE CREINT—IDI L ZiE
LTHEY. WEBERY AT L (BFDILTRE) hSHEUTERTPFAICAVTVWET, 45— 9amﬁn
SOEEEN OEHFHEINDIBEHROIEZEBELTHEY . DBERPAY—ND 3 vFREDD T 75Tk
EZRAVTEIBLTVET, INODIBRDENZBL T, ROEZREZRIS Z E(CDRH éﬁﬁnﬁi%’a‘:iajﬂj%
SEBELTVET, &le. ZDULILEBERBRVERNSTEERE EDEEICK > THARFEEICDORIF DT =R
FICANTWVWET,

FoT— R

EEER. 2EER. £E0ER. ERESNE. D7 STILTNAR,. BASEBUE. NAFN\VT
R—LAL~R—3 : 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
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B H5E B 2 & Professor Mizuki MORITA
fBRT—9 D;ER

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.

&FxF—9DEA

Biosignal Processing

- Ousaka 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.

EiFHBORBEEE
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.

EBEITHOBASENE
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.
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S5 & BB DIREDTFH

ERPRT — 9 DER | EEREDIRDE

Clinical Informatics / Biomedical Informatics

BFNNTBEDRRBERY 27 LICERSNLRET -5 BARET
BY. |ONLT CRERDHELVRROTRET 5 ENTEHT,
R FBICOVWTHEBARESRI Y, FREFRHLLY, £U1o

T DRI B T SN TR E T, ANBTIE, HIEFTED Bu 00
HROFEP. BESAOFROTABE, BET—9 EALEHED g.r.'.'::- -

. T - 16T

FRERROBRR B L TEBLTOET, oo - -

o LI T
We can store and extract large-scale medical data easier by using Electronic am—Hil i

Health Records (EHR) than paper health records. We are using medical records
obtained from hospitals to gain new insights on diseases and to develop models
for prognostic prediction.

b | avisxpnon - s
_id

EREDHEESEDLER

\_ S

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

EFT—9INER  KEDRHEREEZ-IVUVT

Biological Information / Biosignal Processing

F0EYICHZ VTSI EICETHRLRBRT—IZRETS
ZENTEFRT, ZO5ULILEVYT—NBDOT—IZREDIOHITTER
ITBHEZERFPTCVET, BYT—ICELHBRDONGIETIH. 12
ERPRROREICEE LI YT —PHICNIFEO T 7S TILTN
A AP SHEFRED TR ZRRA T . KROBRHFERZ LY, £Wo
e ENTREICBRD CEZBELTVLWE YT, ADHTIE. £EEED
ERVEREOFE. AR—YDPDIMEIEDFTIKDEE., AX—h D+ w
FICKDEROFHID EFEREZIT O TET LT,

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.

AV—hUFYFICLBT—IRBET— RNV T

NSVISVF—DIEDOEREZIUVT

. S
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MEHRBRZIERIZE S E Radiological Health Science

B >0 17 bDFBIT introduction to Projects

et eEE T EORE(LICRY SRR

SMAETE. ERRE (BAREPEERE) [CHWLWTH
SHRZFE UTCRBEPRICE T 20 AZEE L. EIC
IEHIRGER - TRETHRSTR - IMATHRYIE - IETIREY(CRIEL
ERBHMRZITVER T, Fle. FIBREREFRE. Kbt
HEREBrs. i, EXRICTHEPEMZENES LS. &
BEtfizT (FRESHEMN. BEHRRS. GBI 21—y 3 Vigd)
D SEERICAIZ G U <EASNIZIRRIRSOIMETHRZHT -
BEHR GBS ZEA LTV LT RERDFRBEZRKT
BMR) (CEBFTLWEFZR DI EZERELET,

[ 3 emaRsMcMssHR |

HWEMT I+ —FI/ITwOBNNTS
CEICLD, BENTmAERE

The aim of our laboratory is the development and application of LERREFSCEEERETS
technology related to radiation examination and radiotherapy at

hospitals (Okayama university hospital and related sites). The graduate

students will engage to the research of radiation experiments and - ERSFERERER (IGRT)

analysis including developments of various dosimeters, radiation - BETHEREHTAE (MRT, VMAT)

exposure, computational simulation so that those knowledge and - ARTTHEHESAEE (4D-RT)

techniques can be useful after their working at a hospital research CRTFEAE (BT, REA 4 V)

department, a research institute, and a company. RORORTRIEEE BNCT) (CET 3G
« IR RO D=9 < AR

- VIERE S EMFHROBRICE T D ERARMFT
- MEHREROMRFAIC D - BRRF

Reaserch of optimization of radiotherapy treatment planning

NABREOEBMICHD., BFREEDRIBIURENTEFT >TV D, HETE. MR, PETRETILFEY
UT «BROMALERUBESHODERMOFER. GEEE. BERMDERGRDES(ICH > CRBERAREE
PERELRY, WMBLUOBRHEENOTEMBE#RIZS (Stereotactic Irradiation: STI). BEZABE #REZ
(Intensity Modulated Radiotherapy: IMRT) & &k U'O#rils@EZ A KA REE (Volumetric Modulated
Arc Radiotherapy: VMAT) BREDHIFICEVWTERRITILA LTV D, BE. HEHREE CIIEBESTEDRMT
YRR BT & EMFIIREFTHIZ TV D SRBILZTON TV N, LMK REClE. &mBELZITIBIC
FAWBETE/NS X — I K OFHE P BEHRD T )L F—PEEDEVC K 2 FHI Z MIBIRE S L U EYZNE
REN—ATELICTTV, EECEBNRERSTEZRIRI S EZ280E0
TW3, SHDEMELTE. Al (Artificial Intelligence) W REZE =F]H
UeiEaRELSEREDBEZBIE LT D,

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.

ﬁﬁ?ﬁ%ﬁ-ﬁfl\ Introduction Reseachers

[ | ﬁﬂﬂ E‘E ;Egﬁg Associate Professor Masataka OITA
MR EEDBDORARFEICRET TR

T Kamomae, S Nakayama, Y Miyabe, M Hiraoka, A Sawada, M Oita, et al. Evaluation of sensitivity and uniformity of new
radiochromic film with two commercial scanners. 201256 B

Hattori K, Ikemoto Y, Takao W, Ohno S, Harimoto T, Kanazawa S, Oita M, et al. Development of MRI phantom equivalent to human
tissues for 3.0-T MRI. 201353 8

T Tsunehiro, M Oita, H Aoyama, T Kamomae. Analysis of post-irradiation growth effect for development of dose verification
technique using a radiochromic film. 20134 8

M Oita, Y Uto, M Tominaga, et al. Effects of uncertainties of radiation sensitivity of biological modelling for treatment planning.
201468

M Oita, Y Uto, M Tominaga, et al. Radiosensitivity Unceartainty Evaluation for the In Vitro Biophysical Modeling of EMT 6 Cells.
2014% 68

M S, H Ikushima, M Tominaga, T Kamomae, T Kishi, M Oita, et al.Dose impact of rectal gas on prostatic IMRT and VMAT. 20155128
M.Oita, H.Aoyama, M.Sasaki, et al. Application of biophysical modelling for normal tissue response with immunological aspects in
radiotherapy. 2016528

M.Sasaki, H.lkushima, M.Tominaga, T.Kawashita, T.Kamomae, R.Bando, K.Sakuragawa, M.Oita. Dose impact of rectal gas on
prostate VMAT. 201657 H

S.Tsuji, M.Oita, N.Narihiro. Air-kerma strength and dose rate constant by the full monte carlo simulations. 201657 A

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 ? 201657 A

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. 201658 A

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 B
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. 201858 H

.

BEHROIRESTBIFED &S UHREFTHIHICRE T S5

Research of development of dosimeter and dose evaluation

BEHREE T, RINREDHEITAIED K UIREDMEMEDQA (Quality Assurance)FERIZEAREL LT
REINTWVD, TETIEF. TAMERES. IMRT (Intensity Modulated Radiotherapy). IGRT (Image
Guided Radiotherapy). Cyberknife. Tomotherapy®#|FBIC &2 BRERSHREENZENL LTS, N5
DieER &, BN EFNLHIN, FENRRESHANEICEDFHUECTRITENSZHD &% < B
RRERENTRERMEESTORRAPEY T HINOYZ 2 U—Y 3 VKB EREDBVIREFHIADREFEN K
HOENTWVD, BEMRRECTIE. RLABERBECOEAZENE UTREATEICERT 2IREA S IURE
THMEDHERZITD. RESTORATIE. BRRT 4 ILLAPLTILZRIRAUICE
# (Radiochromic 7 « )L, BANG Geliz &) wEERDBRZFA LR
M (TUwTRES) MHISNTHEY., ZTNOORESTZEREIGAL. EAB
KUOEYTANOYZAU—Y3VEDERZEBLU T, HRLBPBEHROERE (X
R BFR. B PUFR (UL TESHEE CHHh IR RESTHHRRE
BET 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).
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BREEZDTE Fundamental Nursing

B >0 17 bDFBIT introduction to Projects

TOEAETIICEIKERREBBED DD —I VT Y2 1—Y 3 ViEDRR

FARBEHNH T (1) BERESRBICHTIEES vl each incidence is ndependent
HEALE D DOZENATR. (2) EHESI2E - B Colncidencs occasionally devalops the
BY'S B RIDIRRICIL > F-SHERATIC B Y B, (3) ol ik sarhs. ~ ol

EERGCHITDMEICEHT 2HBMR. (4) ShE® Work srvironment Work environment

EENEEDY —Y v LT IR— MBI BHERET>T
WET, 5%, BERARICBVLWTERSINDE/ »7

AF4TEEBL, 4 /R~ 3 VOEBEZZT< I peaple ord BT
DICE. BENSEGRIEEBSTEICBRUET. AL :

DREEEZFBDIODY T LRI IHITIF. @D
ELEEINBNICOVT, BEODHRENSLAENICHE -
MEZTVET,

In this research, (1) support intervention program for prevention
of medical accidents in nursing education, (2) educational
research on support technologies from the view of both patients
and nurses, (3) educational research on dialogues in medical
scenes, (4) research on social support for the elderly and home
caregivers are conducted.

Nursing will play an important role in creating products and
providing ideas utilized in highly aging society and in supporting
the foundation of innovation. In order to create a system for
people's health and well-being, implementing multilateral
education and research involving the viewpoint of nursing is
necessary.

Swiss Cheese Model (Reason)

Pattern diagram t emergence

.

J

Development of gaming simulation method for medical safety education based on process

URIBREDHAB ICAI R EF. EBROICRHZ b dliiatation
BRUDHBE THILENONETT, TNZIREICT DS bl .
M- AREHEO-—X &, SROFSNBLREO=— =™ -

A7ZMILS BT, DN ICBESI NICRR AR Z
AW —Z 0 Y22 -y 3 VACKBDERERZEH
BZEBUF U,

BERICIF. BRBCHELCERET IV [ERSHRERS
OEXBHEETIV] ZREZ . BRRSENOER(ICEHY)
WET, PEAXY MO SIRICES ST — LDZENF
AICED. IUVLVEERZEHEFRREREIT S SO0V T
7 MMIBWBATOET,

The most effective education to raise risk sensitiviity is to experience the pains in various environments. We conceived medical
safety education by gaming simulation method using simulated experiences under vaious stresses.

With the needs of participation - experiential education which makes it possible and the need of the site where failure is not
permitted.

We developed a theoretical model "Defence Model against Medical Accident Generation Process" and will apply it to clinical
practice in the future. In the project, we introduce a new medical safety education system by applying multilayered use of games
ranging from assessment to training.

ﬁﬁ?ﬁ%ﬁ-ﬁfl\ Introduction Reseachers

[ | ﬁﬁ% ﬁ% ?ﬁ ig Professor Yoshimi HYODO

(1) EREZHEICHITIERSHFLLDIDDHENTAHR

1. WARETF, BT, BErE 2088 FEOERRERZIFDODY -V v JVAF)IL V-2 T
—RWERETEARYT SRR ZRESEE UILERZE2HE DG, IADERF, 2018, <EIRI>

2. BETE AT BECRIBHEAETI A X 201654 8BS | BIEEH 20176382 | BHREE EH>
E#FEOL (1) 64 (14), AT« HILTLY R, 46-49, 2016.

3. Emiko Yamamoto, Tomoko Tanaka, Yoshimi Hyodo, Kaori Hatanaka. : Examination of social skills training program related to
transmitting and taking directions in basic nursing education, LIFE: International Journal of Health and Life-Sciences, Special
Issuet, 227-233, 2016.

4. Emiko Yamamoto, Tomoko Tanaka, Yoshimi Hyodo, Kaori Hatanaka : A study on improving listening efficacy of instructions
for nursing students towards the accurate information transfer, The Asian conference on psychology & behavioral sciences,
321-333, 2016.

5. OFE B E R2BEOKINT FEREEYEE BREERN] $40R (RHSERFR). 282-309, XFHILTLY R H/ER,
2014.

6. FEEIFSE, #)IIRT  BERRITENT KYT, 1-159, AFAILTLY Rt (&R, 2012.

(2) EENZR(TBH - 1EBIT BRIDRRICILS o ZIEFIMTICRI T BB
7. FERTE AEER BENY CYATLTvO (R RAENRT), 8697, Wkt RR, 2010.
(4) B - TENEEOYV —Y vILYR— MIET BHR

8. EffiFE, HPHF, HPRZ : TAYVITRAMUR - BIR— bEFIVICKZEEHEOBHIRRICET 3 RANTR, RROELE,
1(1):1-151998.
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AR EREERDE Regenerative and Reconstructive Medicine (Ophthalmology)

@A RERF C2Fd 2EME UTREICRT MR Z{T > TV D, MUNO—AREREOFHFRE. ATHE
DOREFECEIRIBATERR. bUNO—ARRREEG. EIUKRPHET RS A7 A (CXNT SERRERZ = U,
ERTRERICERBD oD T35V ARER Theadk ) —iEEE U CRNTHIRSN TV D, ATHIREX H5RY)
DEREEGBRIT, BILUAZREICHWNT first-in-humanEEiEE BB ZERT 21D, () EXRRBEEK

gafetétE PMDA CHAEBVEESH TS, BRI E U T, FRRDEGERINTZIT > CEfc. S5FRRDEHAEA
NOBGCTFERZRHREL, 1IEEZE SNP Z{E > JOEHEN CHREEEL T (DIREEEERLT) MGST2 &
WNT2 ZHE LTz BRIRIAFRE LTI, BFIET2/NERML RER. SIESERRX (25KRBERERIE) (CF
T BRI ZFHKRLTND. RMBREL LT, BREFM. HFEFil. RARFMREOFiMiHIT>TL 2,
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.

CI—— )"
-.'\;'.\__.__.-"' - R -
SN e -
TN ._ Y.

e T - P Ty T
WL AT RN

Okayama University
Retinal Prosthesis

B >0 17 bDFBIT introduction to Projects

REODNIAZBU | (BRESEREALHR OUReP NEEEER)

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

FLUAZAFRDATLHEE (OUReP/F—L v classll EFEHES) (&, HEZRERERUIFLUY T 1)LA
KREIEZR/ETEHFIOH SN [eRESBFREANTHEER] 'C&S%ao EREDANTHRENER (CEER
ZHEIUTHRERZRIHN T DDICH LT, OUReP [EXAZZITTEME (BINEF - ZUER) ZE£C. &
BEORRMRERZRH U CREZEDHHINC. 2002FH SELARFAZREARZHARS D FHRZD
WHBhERR CETEEOREN R ZED TV D, HFEFIi CRIRTICBADOURePE, KNS TR
THREENEL. 1 bﬂé?ﬁ%ﬁ“@f‘b\tﬁﬂﬁ*ﬂ%o 2013F 1 BRR, () EXRGEFEESHRGHESE (PMDA)
CAERVZER. 202035('_(3:\ MLURA > FAX—I TRIS U8B C©. EETE8RZMABTETDRAH
THD. fb7. OURePE%BL@ﬁ@AI:‘ﬁHHﬁ(a*?ﬁ%ﬂ]ﬂ@@ﬁgt HRHBRRNITER T KR (REBREMLIE
BRZEM) [CIMRPHDN, MISEET DRWRONTER T DHEER (FRAR) | o

([CIFMRHABZEV COFBRICAIT T, ATHEROBEREDIBH TS,

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

ﬁﬁ?l’.%n‘ﬁ@fl\ Introduction Reseachers

BHE BEZ # & Professor Toshihiko MATSUO
BEREEERMATREDRRERS (Photoelectric dye coupled thin film retinal prosthesis) —EEfiF&;458% #ffh

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.

HELBEITF (Binocular vision susceptibility gene) -/ v 779 I D R &{ERL LTt

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 7q31.2 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.

MUNO—ZRREDBAH (Trehalose eye drops for dry eye) =75 XTheatt & W) —fE & L THIBRE "Thealoz"
Matsuo T, et al.Trehalose eye drops in the treatment of dry eye syndrome. Ophthalmology 2002;109:2024-2029.

RESEL - RES - /VEERE (Uveitis, Oncology, Pediatric ophthalmology) —%XKBEMME. KEATEHEG EDFili
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.

HBICBIFZREDHTE (The role of visual perception in society) ~EErmFDORRMAER (SAFE) DOHE
Matsuo T, et al. Correlation between depth perception by three-rods test and stereoacuity by Distance Randot Stereotest.
Strabismus 2014;22:133-137.

to send the signal to the brain. LKA VFaR—-5 - T U—*/JIJ—AJ

HRZMF TS | (FREEEET (MIRGARERESET) DRFHR)

Strabismus (binocular vision) susceptibility gene

E M OEYIEEEBETYZRTVD. COMRREEDREZS I UICRENRIETH Y. BLEREREERN
599X RFHEECHD. INFTT > CEHBEMRRDEBKRIATRND S, NEEDKT % [CAFHRPLARIR
PRESNZ L. RIRBRECRREFEDEEN S HRRANFET S &, —IIMMERE RTINS ENTH
RORRMD—HENBNT ENDH ofc. Ffe. BEHMETDOHER THSDr. Jurg Ott (Rockefellerk®) &d
HEREICK) . HEERROSSTRR TEREMEHETZITU. F18 (TDRF) BEECTFEZEZRER. S5IC.
SNPIC K2 &I Z1TV. RHRELEE L FEDA4Q28. 3 TIEIMGST2, 7931. 2588 TIFWNT27ZR11RE8:E
BLFEUTHEU, 2018F(CIEEAERNFRAREEE (AVMED) RIESAHEIMSEER Sy T —LA
(BINDS) DIBZIST. BERAFEMFMARATOMEBHTRHIE & OHEIAFICK Y CRISPR Cas9 £z fE >
TMGST2/ v I 79 MROAZERLCH Y., St BEREKROWEREEBZRAL 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

. J

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

knockout mice were made by CRISPR Cas9 technology and their neuronal changes are analyzed. )

REANDIERF

Your project leads to the future of mankind

BHWED(E, ERIE U TORKTHEZLTWELDICBVWET, LML, bUNO—ZXRBRELRMN CTHER
SN ET. BODMRBRIVHATEETDBRZEHDH [CTEX Uz, BROIHBFRICENS >TVL
R. B2VREIIHN SHRERZBIEL TV KR, HRDEICEFILDDZVICRVBEATHEEAD !
HRIEAEUTVBREICE T ZRRZ—EICARL TV ZEBEe. ZLLDTRBLNEBVET,

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.

J
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E’ﬁ?ﬁﬂﬁﬁ%ﬁﬁmﬁﬁ?—ﬁﬁ Pharmaceutical Biomedicine

ADBFTIE. 1) EEORIICEDK D ICEBERMND [ Revraling why a disease is hard to be treated with medication |
m%z;#&t)\? 2) E;§$§1T]%mﬁﬁ§-é/5§b)pr/u\ Nﬂ‘bﬂkﬁﬂulrm!ﬂﬂﬂﬁ&.b{ﬂwmﬂlmﬂI."I.I'M:S.H'Hl!!ﬁ

HATOEBIFESHE>TVEDN? EVSRBEVWEEST
WET, 12DV T. BATERERD—2(F. £28(C
BEINEEFN, BLTIFULLWREICBLTWLRLE
B, EWSRHTT, BHRVERIE. FaOBERes  |Y

BHEEOEEERYEC. REBRIEER S MEORS gwﬂ g
TY, 2(0D0T, BESE CRIEIC R B2 HILS DB, Lse Egﬁﬁ 55 5?Lﬁ%

SATHBOLRN DRSNS RERIZ SOBEFm ;ym
Pract. 2018) . BN DEINDBROBE@REZ dis
BHoMCcLTEF LT,

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 ¢) relapse of tuberculosis.

. J

ﬁﬁ?l’.%n‘ﬁﬁfl\ Introduction Reseachers

[ | ﬁﬁ i'l.".ﬁa ?ﬁ ig Professor Mitsunobu KANO

SRR RRIE (BRFK - D SD5FRZE. Mz AU THRL. HBHRZRT. HtaExZzEIEY)
1) BREHEEADRTIEEVICKVDON?  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/]j.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/j.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, Nishiyama N, Yamasoba T, Bae YH, Kataoka K. Nat
Nanotechnol. 2016 Jun;11(6):533-8. doi: 10.1038/nnano.2015.342.

2) EETECEEOEEIEESHE>TWLAH ?  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

B 2'0Y 17 MDFBIT Introduction to Projects

BEEBDRESIEEBIIC<LDH?

Why some diseases are hard to cure?

KFETlE, [BREHEDRTIEEIIC<LVON?] EVSEWVWEES>TVWET, CCETICRATERRAD—
DFE. EICESINEERD,. BOTIZULLREICBLTULRWES., EWDSERRTY, BHEBLRRAIE. K’
[ORRERZDHEOEEZE Y B, BEREIGHEHRE S MBOBETT,

CORRZEBICHRELT BIeth(C. TRICKDFERRIM. 7/ EEIXZEV AT L (F/DDS) D/ERZEREFIC
AN, B ACETE IR CHBREDM B AR ZBIE LR ZEED TLE T,

FHDERICB < BRECEBLERN TH 2. FROBEEM - NE5 EORECBEOEOREE, & MNFE
BATREELBNS, T/ 71N R - SRTBIE - T+ 7 DREF/NA 2

8 SR IO U ROERHN RRROBR AT S HATES TG SS=ReEmmmoz e
T, APREEL T IR ORA P ZORERHORRZED TLET.

(Tanaka efal Blomaierials, 2018)
We are asking “why intractable diseases are hard to treat with medication?” in this mﬂﬂ‘-
project. A hypothesis we have after series of study is that given medication cannot cells

reach disease foci due to abnormal fibrosis and vascular structure.

To test this hypothesis in diseases such as cancers and pulmonary hypertension, we e T o
utilize cells from human disease foci, as well as new technologies originated from
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.

Fibronectin

Infect Chemother. 2019;25(4):267-72. )
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EEIECEROEEIEESE>TVDN ?

What are the current status of medical activities and diseases?

AR TIE. [BRCBIFBDIEETECESDEFDEE SR >TVDN? ] EVSBULEE>TVET, F&EE.
Lt hTF—9ZFUHETIERE Y I T—9I9ZBNT. BR2NGETETSBDTI,
CCETICHSMILTERC LG, SEE CRIEICIE > TLSZELADEE(J Am Geriatr Soc. 2018). %
BMEOEIRD ORI NS AIBNDIEFIRSDEIE (Fam Pract. 2018) . Z U THERANLE SN2 & DE)
@ (Epidemiol Infect. 2018)2ETT, INHBI(F. ENTSDGSHEICEEL CHEMNEF 2P, ERNEQD
SR+ TlEHIUFEAT U,
ARRZBLO T, SETHRICEEF>TVEY . DHIEER TORSFDHFHIMTONTEZK S0, BROERSE
FPEEDELICOVT. KULERT—FICKRDEERZEED TNEEXT, CNICKISDGsZEHEEET D/csbD
HEERSREICHSETATUBER. KW IEEREREREHELTVEET,

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. L]
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). e
These topics were not previously described sufficiently in Japan, while international [Babeses
consciousness is increasing related to the promotion of SDGs. : B
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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ARISAEEREF Human culture

CONHFTlE. ANORS - BEEREHERICBITIEET
ZEX A DMEBEHRILDICD DI IIGERE R FTF
B RECUEDARZLTVET, FU I 7HRES
Pttt U X FHEROREZE(CHEL DD, A
Bl - ANBSULE (E2—YIZ5«) ZIRADMENERE
HENS, WETOADDIHDOREICEHT DB =ZER
BINZSICHI2ILEZBELTCVET, ZONHT
DOHFRZEL. ABMHZRTFRU THEDIZHDRE
DREICHEFSTEF,

This research field deals with the European philosophical thought
and religious culture towards inventing the new foundation

of the sense-of-values creation supporting the way of life in a
decrease in population and a super-aged society today.Based

WAYNE STATE

upon deeply reading classical texts, our research will investigate 1 UNIVERSITY

also the actual problem in this world, aiming at our development oo Lo

of the ablity of thinking over the problem about the subject of
the state of the person from the integrative view which catches
humanity and manliness. Through the research in this field, you
will discern humanity deeply, and can contribute to construction
of the science for society.

[7O-NILNILVR - EE - RBWRER] ICT

\_

(Global Health, Justice, and Environment Conference)
DIAVMIIKE, PXUAEGRE. 2019498108

J

ﬁﬁ?ﬁ%ﬁ-ﬁfl\ Introduction Reseachers

[ tﬂ*q *ﬂ% ?ﬁ ig Professor Kazuhiko DEMURA

RRE - HREZE - REF - FUXMREE, KIC, PUOITAT A XAD [0 OWR, x4y 0y bOI—

FREBE . [HREZL2 &2), 5<FHE461, WEERE, 20206028108 [H=E]

[POTRT 43R D] OBZE], SEMEFAHR1682, EREE, 20176108200  [8EF)]

[POTRT 4 XADEEE] [TA4U— - TSvID 1)L BRFFRIV/INZF ] Pl Wiley Blackwell, Oxfordfil¥ 2015 [#HZ=]
[POTRT 4 RAD D] OBF : K& BUKEFEARESI3, MILUAFFE, 20114128208 [#3]

[POTRT 4 IRZEZ[ANDEHIC], HEEEM, 1993F128108  [HE]

E—9—-I3UVE [POIRAT4XRE] LT, B, 200452858, 2004598250  [#3ER]

MEMETR] [POTRT « RAEEL27 fMIZsRE] AL, BOUE, 2003F18248 [57 VEEREEER]

Research Interests: Ancient Philosophy, Ethics, Early Christianity, esp. Augustine on Heart, Neo-Gerontology

Published Books: A history of World Philosophy 2 : Ancient Philosophy 2, Chikuma Shobo, Tokyo,2020
Augustine: Philosopher of Heart, lwanami Shoten, Tokyo, 2017.
The Wiley Blackwell Companion to Patristics, Wiley Blackwell, Oxford, 2015.
Augustine's Philosophy of Heart : a Preface, Faculty of Letters, Okayama University, Okayama, 2011.
A Guide to Augustinian Studies, Sekai Shisou Sha, Kyoto, 1993.

Translations: Peter Brown, Augustine of Hippo: a Biography., New Edition, Kyo Bun Kwan, Tokyo, 2004.
Augustine, De fide et operibus, in Selected Works of St. Augustine \Jol.27, Kyo Bun Kwan, Tokyo, 2003.

.
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PIOTRAT4RXAD 1] DEE

! DIVKEAD ABZ D

Phllosophy of Heart in St. Augustine: A Philosophical Anthropolology in Late Antiquity

BAMEADEREDHINBZERRPOO-—YFERDFU
A MEBRRT DT AT 4 XA (354-430)(F. RFIC
Do HEZE Uk DEFphilosophiaZiRR T 5%
EZEU T, BICBHWERBEZ _THICIEA DD TIE
B BENG D] (\—bh) [CBVTHISESS &
CHFECEEZANICHINDLDICIEETDEND,
D) EVWSHBBEOKEZRERUR Uz, AMRETIFR
HOFTHZBO T, D] ZH0E UROABZDOR
HEBANEREZERRLUCVWE T, COMRD—imlEE
BHE [POTRT 4 XX [ID] DBZFE] © [POTRT 4 XAONEE  SAKRBICESRERE] ([B+
B2RMW930(2018.5)) ZIBRB TV, BHB. TOWRDHIC, RIAERENFKB [BR2ERADNE : N7
SA XL - FURMEAVZXALEDREE] (2009-13FF) . BERARB [HHARXKMRDORANEEZ—7
WD SIEN] (2017-19FE) . BEMFEC [HRAFRMICHIFDhumanitasttzd [F3#] [CDOVWTORIESE
BbsE] (2020 -22F%) OWMEBIMZERITTNET,
Augustine (354-430), Christinan thinker of the late Roman Empire, made also into one of the greatest church fathers in Western
Europe, lived in late antiquity through the whole life of research of the philosophy philosophia which loves and searches for the
wisdom. He did not catch soul and body dualistically, but discovered the original integrative function of the "heart", where human

beings read the truth in an inner way till understand it to the intestines in physical heart. In this research, | am groping for his
feature and modern meaning of his philosophical anthropology centering on the "heart" through reading of the original texts.

. .

EVERICEIND [fE] EROIHAF : BELDIRFEZHS DT

Studies in the Theory of virtue concernig Wealth and Poverty: with the respect towards the boarder of the old age

EVERFABDEEBOCAEZCAKELED>TEFT, ENH2NS5EV>THUT ULEEB/BLDTIEFEHL. EE
DEHICHATERCER) ZROBD2FHIBBONZFTEF U, INSICIFEDLSIBDOBHIUNGDDH %
WEE’JHAE’J%“ﬁﬁﬁ”‘iiti@%ﬁﬂ’]l:%nb%@“o (S, BEFICED > TIEABM(humanity) P ABID K E&H 1)

H({E) OE[MHAGODICHE>TLDIEICBEBL, MREFITVET, VISTA TSNV POTAT~4
XRBREDFTELGRDOBEROMRN O, HIZ X, EEFEG BE] +0 [BFICOVWT] TSIUA Y~ [
DKEH] ZBAICE > CTHSEREDEZEEDMEERIC OV TDWRZZRTLTVEYT ., CDWRTIF. FIFEE
BEIAZRC [EBARICHIT2 [BE] ([CBET27 DT AT 4 XADEREER] (2009-116E) » [HFKHAIC
BIF2EEERICET S [B] BRDOMIIEER] (2015-18FE) OREZHH. EBHEB [T 7DREE
AXZWRDBEICKLDHCIE (BEF) DEE| (2014-18FE) ODEZZIFTTVET, 2019F [IDODFE
LUEES  MUDETONYEVRICKH T DEREDIAEREDBER] Z0 T A VMNIIAKZE TCOGHIEMFRERIC
THRFRLF U

Wealth and poverty are greatly concerned with human being's happiness and misfortune. People are not necessarily happy just
because they are wealthy, and the religious thought which dares to ask for poverty (honorable poverty) for extreme happiness
also had an influence. Based on a historical social background, | carry out investigation of what kind of relation there is in these
theoretically. When it goes to especially an old age, paying attention to humanity and the real value of man's good state (virtue)
are becoming open. | am continuing research into the thinkers of Western ancient times, such as Socrates, Plato, Cicero and
Augustine, and modern thinkers such as Soseki Natsume and T.S. Eliot, and am carrying out research on the sense of values of an
old age of all ages and countries. | read a paper on ‘Remedy and the Solidarity of Heart: Reconsiderations on the Modern History
of the Attitudes towards Hansen’s Disease in the island in Okayama’ in GHJE Conference 2019 at Wayne State University, USA.

. .
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BAS{ iR E Japanese Culture

BATE. ALFEWN, BEY. FE. T UTIHEICDOVT,
WHRDEHZDD. EDKRDICEATEDTLLD
M?ZNE. WKDILEBICEDRDIBEFEZS AT
B2DTLLOIN? D LIEEBICONVT. IREABADT
7 DRBICRE URD'S. BEDHADALHE UICE
HezollEZRL. BREADT 7ORGICEC TV
AREDIRICET DRRZRALCVNERT, EL\. &
. BB, ZUTHREICDOVT, BEDBEDALDE
WIFEBRERECHN, CNETEIXESCERELU TR
KEARDT 7 DREZEEDHTVNEET ., BEFZDHAR
EPEEMREHBRADTPBREERESRIEX Y /N —
NZDRHTEU, BRIARICHATNE T,

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. Students of this field, researching
night and day, range widely from nursing researchers through

RO [EAR] FRE
nurses and others in the field to international students. (BLUA2HEREZE AR ER)
.

J

B >0 17 MDEBIT Introduction to Projects
[RRZENFT=LBW] &lF. ESVSEHEN? ZLUTREZSESDH?

—BFHE0 [EL] ZH 20 EEmMiHRR—

What is the idea of “not wanting to be a burden™? Why do people feel that way?: An interdisciplinary study of “aging” in Japanese society

HAANCE, BOWRZEDZ ZEIC [REPFEDICERZDF o< 0 muse
VDS EED F <HOENFET, CDFZELLE, [HRARBRSHTHZOR FEEEHF-dGL LSRR OREOKER
SOTIE] ERLBADEVDTEBEVTULL SN, TS UM [HBED s
Fle<BVEH] & ENESZPSHEBOBMHQOLOET. R PEL - FEURE an
w— . sy - — S - S Sl e s TR
ANDRBT 4 TBA XA=IOFERICDOBH > TVBEEZSNETH. T : -
DEHICATIURNBMBRFEELAED D FBA. EERZENFIELR
WSl OFEZRDZLEF. ENES. WRPEICERT 2 AL DFHN
QOLDE EICET 2 EEZEXSNFITN. —DDZERDEHLITTHRZSH T
BTEFHUVEETT, 22T 20OV T MTRF. BREAXADZE
WHSTEICEBVWTLEICESNS [EKRENT<BLEH] (CERZS
T AXZE (B2 BRL. RE2. BERE. BERL. MEARES) ZEHEULDD. EEZPLEZCHE L.
TP DRBICIRE UBRND SHENMHREITV. [KREDF<BVER] OBEEZOREZHAT2Z 7B
LTWET, AFOVI T ME 2020FEH SRS - BRIFFACKIRSNTLET EEESES20H00007),
Mind-set for aging and impending death, which is commonly found in Japan, is “desire to not cause trouble for family members or children.” Many people
would feel that any Japanese person would naturally think that way, when they hear this expression. This type of mind set could lead to adverse effects,
reducing the mental quality-of-life (QOL) of people in need of nursing care and aged people, and promoting negative images for hospitals or aging.
However, there has been a dearth of systematic research regarding this conception. It is essential to gain an insight into the nature of this conception of
“hesitation of being a source of trouble.” This investigation could be beneficial to improve mental QOL of people in need of nursing care and aged people.
However, it is difficult for only one academic field to accomplish successfully. Therefore, this research project is conducted with mainstay of humanities
(philosophy, history of thought, theology, history of science and technology, Japanese history and cultural anthropology) and with cooperation of nursing
and psychology. Focusing on this conception concerning aging and death, which is commonly recognized in Japan, and deeply related to settings of

nursing care, the integrated research aims to clarify structures and characteristics of this consciousness of not wanting to be a burden.This research is
supported by JSPS KAKENHI Grant Number JP20H00007.

TORLEAETh
I N

J

ﬁﬁ?l’.%n‘ﬁﬁfl\ Introduction Reseachers

[ 25*‘] EY ?ﬁ ig Professor Masafumi MOTOMURA

fHZiERRE (Research project)

1. TP ORGICRE UcBL - BEWY - FEICEIT 2[R - UL
Study of the history of ideas and cultural history regarding aging, end-of-life care and death through investigations of care
environments

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

[EZ] (Literary work)

SERT - S - ANENR [FERZCSIT2WRAEOANER —RIEFERZZPDIC—]. THUERE. 2020F (FHiF) Yasuyuki
YOSHIBA, Satoshi KATO, Masafumi MOTOMURA, "Intellectual Foundation of Researchers in Imperial Universities: focusing on the
Tohoku Imperial University", Kobushi Shobo, 2020

[BV-AXZ - 7705 - EFF—]. RS—/HhR. 2019F (R “Aging: Humanities,Clinical site of care, and Gerontology” 2019,
Polano Publishing (multiple authorship)

[WEZEEEZIPBE - THEHCICHS T BB EFRER -], RUD A, 20165 (8F) “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)

[8®3Z] (Article)

BARICSIFZEL - BEY - BEHD [EBENF <RV BHICET 2HRE - Hil. [BEARK] BIFIS. 20204 A survey of the
studies on the perception of burden related to aging, dying, and death in Japan, Journal of humanistic gerontology vol1,2020
[EREREE] (CBITD [BL] OFR : [ERR] £7BOEBFEZPLELT « MURFRERASERIEMREHCE] 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

ERBARICHITS [EFZ]  FERSBD [EFF] BRZH<-T . MLURFRERARUERIZNARMCE] 43, 20174

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

BREERKR. NBBIEF R BABELHEES HE]. RUDAT. 20154 Cures and medical practice: “The History of Japanese
Thought 5: Method” edited by Tadashi Karube and others, 2015, Perikansha Publishing

AN - T7 DG - EFEFERIET 5 — (BEANZF) DiEE

Bridging the humanities, clinical sites of care, and gerontology: Constructing “humanistic gerontology”

BEBEHAEDENEENET 22MNTE LT, BESWENBIET, TNETOBE [~ o oo e e
PHEG, B - BEHT - EYFZOERRE, HLBAE - DES - 5P - BEPEOM

ARBHRDTHY . AXZOWEEDESFFEALBIELATURR. UL, ELE i%§14‘
EDESICRABON. WHICEEBEEES DN RE, TNHSDBSHHRETI DER
HEASTZOWENL 557 FO—F T 2RERSHDDTIEFRENTLLSH, TS5 UcmEs |~ "
BERKICES. AFOVITNCIE. AXE - 57D - 2E2EEETIHR (&
FAXE) EVSEMHBEY U I EFBNE UTWET, RIS - B8HEE (1585
B (24 - V1OV hOY—]) [CEREN. 2014EE~2019EE DR THE AT
VE U, FSRMRE. HXEE LT [BEV-AXS - 5 POBRE - #5%2 -] (RS5—/H
BR. 2019%F) &ULTTHTUE LTz, B FRD [BRAED [EL)] #H< DD EHEEIN

<y " N EuuELE L
9l LEBICTOITT MEEDTEY, [RESTEH TV EBON?] FEEIFER WET 5Tyl

EONFBTERBDON? ] BE BRDIEEEICOVTEES EDICEZ BHE (BB - Hmmvmttm
FEHDHD6DODE] OFHTICEIFTHEEEDTVET, g e MR s

Gerontology is an academic field which studies various issues associated with the super-aging society. In the past, gerontology has focused on natural
sciences (medicine, nursing, biology. etc.) and social sciences (social welfare, psychology. law, economics, etc.), with little connection with the humanities.
However, the future super-aging society seems to call for the perspective of humanities as well, including attitudes toward aging and approaches to
death. Based on this sense of the issue, the present project aims to develop a new academic field called *humanistic gerontology” that bridges the
humanities, clinical sites of care, and gerontology.

Gerontology is an academic field which studies various issues associated with the super-aging society. In the past, gerontology has focused on natural
sciences (medicine, nursing, biology, etc.) and social sciences (social welfare, psychology, law, economics, etc.), with little connection with the humanities.
However, the future super-aging society seems to call for the perspective of humanities as well, including attitudes toward aging and approaches to
death. Based on this sense of the issue, the present project aims to develop a new academic field called “humanistic gerontology” that bridges the
humanities, clinical sites of care, and gerontology.

This research was supported by JSPS KAKENHI Grant Number JP26310105. : Basic Research B (Generative Research Fields: Neo Gerontology) and the
research period is from April of 2014 to March of 2020. The research results were published as a collection of papers entitled Aging: Humanities, Clinical
Sites of Care, and Gerontology (Polano Shuppan, 2019). Presently, along with the above-mentioned “interdisciplinary study of “aging” in Japanese society,”
we are working on a project aimed at publishing a collection of papers entitled Six Questions regarding Aging, End-of-life, and Death, which examines
modern death and life with readers, including questions such as “Is a long life a good thing?” and *“Is dying a burden for others?”.
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FU X MESUETRTEF Christian Culture

FUR MU TIE. RAAFU X MEDGHRICHT S
ABE (&<IC @mDIFUFEY. mWEBL. FEETFED
HRECHRE FADORERMEICEAT 2/RE) ([COVLWTORE
LY - REFNMERZITOTCVE T, L<HSNTL
BERDIC. FURXPHISRCKDER - LanfaiEDRILIC
REBRTEZEZTHY ., BRAKXRICHITIEE - £
MIEOBBZEZAS LTH., FUXPMABABEICDOL
CTOEANBRZRE D CH I EFBOTEETT, W
RDITEEULTF, ABEICOVWTODEEP, G- &
HORAF U X MERICBIT2BERICEDT I A D
NS, WADER - £oHEORRICN T DRE+
UZ MRORIEDDHTET. (ZEDBEDICIHUT)
R E i 7B R CILEHEICRUE T,

In the field of Christian Cultural Studies, we focus on the research
of Christian concepts of human beings(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. As is well known,
Christianity had a great influence on the emergence of medical/
bio ethics in the Occident and, even for those who are interested
in modern Japanese medical/bio ethics, it is indispensable to
have a fundamental understanding on the Christian concepts of

human beings. The subjects of research may vary according to
students’ interests, from Biblical texts to medical/bio ethical arguments of our age in both Western and Eastern Christianity.

. J

ﬁﬁ?ﬁ%mﬂfl\ Introduction Reseachers

NEHE B B M Assistant Professor Rei HAKAMADA

[BE (TNTHIEHS)]

O BEH [SHESBACHB— [Tt T OBANRE- 5] ELTOAYINRL] EAXREE [NV RORFETEA TOX7],
oAk, 20154, HIBHE @ BAERPp. 169-195.

@ BEH [[7+00U7] FEOEREMERROENY | TEREIFEE [S2028OE0HAE [T 00U 7] REE] HkE. 20164,
9){B81%8  IBAEFTESEpp. 176-205,

© BB, [SEADBEE) 55D - T LF (42 [REEGH] (CBTS [HOMV SEHFUR NRICHIBEHE). [Beigs-To—
2 - PHR— - PEI. BRE. 20185, HIBHE | BLEFpp. 65-88

[(EERY (TNTEE)]

O BHE. [TUTUFR-INSYADERE—<5-TOFIC>B<HOIRILIA 7], [T 3—), #ithit, 385, pp. 89-103. 20084,

@ BHE. [fVICBIT25F0RDEN]. [HEZ], 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 'Eglise orthodoxe >, Cahier, vol. VI, Centre d’Etudes
Multiculturelles de la Maison du Japon, pp. 101-109, 2013.

® #HER. [RAFTYRPICBI DL, [RF2MMATR. BFELWEM. $£1755. pp. 91-110. 20154,

® BHEK. [JUIUFR - NSRADIVAURT « PEHE]. [T43—V]. Hkit, $465. pp. 77-101. 20164,

@ BHEB. [E—NWEFEELTOAB—I U ITUA R NSTR [ERTHEE] [CHBF2<HOB>EBR]. [T123—] #kit. $485. 20174,

.
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IEREEBRICH T B HFER

Concept of the Human Body in the Orthodox Ascetic Tradition

MIEBICESTHSIE (BH) LIRSS 2@ (0. BE) EDSREEEDKRSICEHELTVLSDRESSM?
MOSRHFEHRIEN [ABICE>TDIE] BORLEASINM? NEDNSEZDHLSD DRI BREEREICDOVT, FU
A MOHFRTREEDK S BERDIBEINTECONEWVND T EZFHT D ENAARDENTYT, SVIEX
2135, FURMOELICENT, AEDHSEANEDKSICTIRA SN, BESN, ERDIFONTEOD
h 7R 2 ENAMADHEITETBTHDEVWSTETT,

FURRKTIE, MORAEY (BRZEH o) FEROEEOEM. S50, HILICHITDREFRRE, HEP
HALDOPDIC [MSRE] BHUETH, ARRDPTHICEELTLZDE. FUXMDEEL (%) 5D
BATICBIF2 [h5r2] DIRWICDOWVWTTY, BATRSGFVHSNTLFEAN, AUy IPTOTRIY
RNEREMATHREDKEZR (RBA) EREVWSFUIMOIIL—T (A7, FUIT, L—XZTRBREX
ST NIbAY, RREEZTDICSHTHOLHOEEZELTVETY) PHl. EROEBELEEE—RIS
EHPIHICHRBUD LS BRIFEPEEZH S ILETAEZREL TV ENH I E Uz, ARRTIE.
DIEADEELTEBEDRBPREZMFANROPOICHER. [HSE] ZHBDFUR MO ABERORIAZE
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.

J—
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E%?f?—ﬁﬁ Medical Law

INTCDODANFLT 2RBEDERZZIFONDLIICT

BEDIC. HEBERICEDS S CHDINENENSE C:::E%%ﬁmﬁ4554>m%£::::)
RO STREED TG T, BENICHEENEREY

Et (REOEOEREE THRENERIZITSNS

£OICTBHIE) L. MDOBEOCBCREEZRET D
[EHICBEHEEZ ONDENFRZRERL, ESLTE Eﬁn\jﬁﬁmﬁ%ﬁmbﬁmﬁﬁ%

FUle, MIBE (281 RSA V] HORZRERY
ERBISRAIC BV TR TNEEHERESHIC Uk S 1

ETBODTHY., #&lE [V Tr—LR - IVEY B B
h (FOBEFIOHAICE D BEOSENSHFIERRL EEOECRTHEORR

ESATOERITRICHTZDEATZVLER)| Z28E
ZEICBVTHERLEIDETEHDTT,

In order to be able to receive the optimum medical care that
everyone wishes, we are conducting research from the viewpoint
of how the law should be related to medical treatment.
Specifically, we are trying to equalize standard medical care
(to make standard medical treatment available to any medical
institution in the whole country) and seek legal means which
is considered effective for guaranteeing the right of self-
determination of patients in daily practice.

ﬁﬁ%%n‘ﬁl’:’fl\ Introduction Reseachers

FWT B M ;B Pprofessor Noboru YAMASHITA

HRFESE REN OBREOREZRIRUERDOFRDIHDENT 7’0—F DIRE

LT B (EHOREEEED<ZEBHRORE | BEARICH U THSTRMNIHTS NEBHEFND Y & U TSR 85,
2017438

2. WF BEN [EHEESAE 2R REEHES. 2014458128

3.UT &  [RERER0ENSE] FHRESEE7S 2012698

Research Subject: Legal approach for realization of medical treatment that is optimal and reflects the needs of patients

1. Noboru YAMASHITA, Consideration of important issues concerning duty of disclosure:As a clue as to the case where
laminectomy was perfomed for spinal cord disease, Clinical Legal Research vol.18,2017/3

2. Noboru YAMASHITA et al., Practical Medical Law[2nd.Edition], Minjihoukennkyuukai(the Society for Civil Law Study), 2014/5

3. Noboru YAMASHITA, Civil Liability of Research Ethics Committee, Journal of Medical Law27, 2012/9

\. J
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2R RS54 VD BPERUERRRFEAICH VTR T NEREI D5

Review of the roles that clinical practice guidelines should play in clinical practice and medical malpractice litigation

PEHA RS54 VW BESERVUERBRREACHV TR I NERENC OV TOENSH

[Z2EAA RSAV] [F. S<OEAAECHNEZBEZ CTEERICH T 2B DRLIFEEAZHEIT 20D
THY ., THOREZHRIICED<<ERE (Evidence Based Medicine-EBM)DEIR(IC L BDEEBEANBDHEL (£
EBE T THIRENEBNRITONDRIICTDIE) CEZRBEMET DI ENEFINTVET, OOV
I NE. 2BAA RSAVHEEDZEEH ERBRUEBIREBDDTHDIEHICHR 2 NEXYRBNEDZA
PBFEADDHASHICLELDIETEDHDTY,

1. Establishment of "clinical practice guidelines" that can serve as
a clue to establish standard medical care BEozemAsalaEE
2. Examination of the role that the "clinical practice guidelines"
should play in medical malpractice litigation ‘
EBM

| ERuRIRIFERDIEZEAZH

127=LK IV MBEZBERVERZRICEVTRIINERECOVTOHE

Consideration on the roles that informed consent should play in routine practice and clinical trials

BEDHLZZEATICRIRE BB DITENRICT NEREIDRE

AVTF—LR-AVEY N (THBREHEBEROREHICK D BENZERNSZ +0CEFE LIS X TERETRIC
BRLU. FEFEBTAZERTZ L) ZHBZEICSVTEIRT B/cDDEARICOVTHRETLTVE T,
BHNICIE. BEOERZFICOHDHBFDMLTS. EMBRBEBOIZ 2T —Y 30BN, HF - BEXED
SHEHTECDOVT, BENUEEENDAVIEL1—PF7 T — MNEE. SEOERERKE TERSINTLZHA:
ERENEONEZBLTC, FTRROBMBERZAVHLET. RVT, FEANEOZRAOSERL DD, BENDE
ABZTRICERUCDRA T, Z2EABTDREICSEULUD DL DICT D DRIERETZITVE T,
1.Examination of the role the law should play in order to
establish informed consent in daily practice

2.Comparative Legal Study on the Legal Significanse of Rights to
View and Disclose Medical Records

AJAa—LF-3F-

BEOBCRER

SRR IERE

. J
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Pl iR o B History of Science and Technology

EEZEE ML, R 20 LIRICHB VT, FilT (technology) H'#lZ: (science) EBREICHEU DL KLIITREY.
BT (science based technology) EUTHET 2T LICKY, EFEEESDELZRL. ALDBETHP
EEEEBTE. BEHRELPRMOESAABREOMELZBEELIE2RE, HRICAKEBAVYNT NESZD
KIOCIRUFUT,

BERtaBREDZ ERRAERCBVTI(E. T7ICHHhD3RIZEMOFEREVNICHDINENHNEHNSD K
SICIRIFE U, ADBFTIE. RIZSRUEMDHRICHITIEVAICDOVT. ELITT 7ICEDZRIZEE M=
PILCERZOFEZHAVNTCIHELTVET,

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.

Currently Japan is experiencing a severe aging era, which has
led to the discussion of how the development of science and
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.

1 “&D withiacience ond technalogy ¥

B >0 17 MDEBIT Introduction to Projects

ICERICH(F BBV ERIFHE

Aging and Science and Technologies in Modern Japan

BERLRRZOX CRABEAMTRE. ShEDNEPEZRICED 2RE.
HENOAOICEDIREE. BRABRBZRIATCVNET ., INSDRBITH
U, BZEMPVDNCERURIGT XEROH., ARETE., BRHEEAK
HBDFEBICDONT, (1) BEZMNFEZRANT, 77 ICRDIRIZRIMDF . :
BOREZRIIL. (2) FEERERICSVTHEEL CTELRIEIMOEEE EENTHE
HEEDBEDO VD TRA TR ZNATVER T, (1) DWHFETIE. IH —
KICHBTBUFEZDENCH I EERRMOEAERFEDELRICDOVT, & == == ===
SPEHNFARCKIIABURNZNATVET, (2) DIFRTIF. NEORY - - -

b DFEFE - BAIEED 2D DRIFIMEER & T DREFRE - ERDORIBICOWVT,

YHERBES SV, BERECRERS(CHT DT U VI BEEREL. A ‘ ‘7 \/ ‘T
ZDREICOVTRAZINA TVE T, HAMRDO—BPIIHS [BEAH
%l [CEETNFE Uiz,

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

ﬁﬁ?ﬁ%ﬁ-ﬁfl\ Introduction Reseachers

NEE MT B IR professor Yasuyuki YOSHIBA

WZRERRE « BRI

(&S]

SEFMT. MEH. ANEXFEE [FERRCSTHANEE—SRIEFTEAZZHROE LT THUER, 2020

ANEX. HEBEE. SEMTENRSE [BL—AXZE - T 7ORE - BE%—] R>— /4, 2019

SEMT [EEFTOTERRCHTBMAEHOEEEE | RIEEMES & REBSRIMRAERE] RIEXFERS, 2015
EEA=ER. ANEX. SERMT [RIEICHITIEFEEE | T —HRORILEZR SBHEDNIT] RICKFERE.2011

6%
%a\\ﬁ [TEOMR Y M - TRIBEROIR 8] [BFEASARE] 1. 2020, pp.15-26
ERT (SRS ABORZRMBRAIC OV T—EEBAOZEREE 20 (C—] [RILKZERELE] 14, 2019, pp.63-79

Research Interest : History of Science and Technology

[Published Books]

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

Yasuyuki YOSHIBA, Formation process of the research system in the Imperial University of wartime : Graduate special research
student and institutional science and technology mobilization. A case study of Tohoku Imperial University, Tohoku university press,
2015

Risaburo SATO, Masafumi MOTOMURA, Yasuyuki YOSHIBA, Industry-University-Government Collaboration in Tohoku: The Trace of
an Association Considering Tohoku in the 21 Century, Tohoku university press, 2011

[Published Papers]

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

Yasuyuki YOSHIBA, The Thought of Science and Technology of Otogoro Miyagi: focusing on Writing Activites in the inter-war
period, the Bulletin of Tohoku University Archives 14, 2019.3, pp.63-79

"Journal of humanistic gerontology".
.

WEARZ(CH T BRABOINEREICET HTH

Research concerning Intellectual Foundation of Researchers in Imperial Universities

AMETIE. MREOBEOEKICHD [HNEE] (FRINES - S -
ABNEfRIRE) [CEBL. BEBEPEERFHIRENNBERDOZEEDE LN D
EHIFHRICEVT, BERZOMRELEN. ZNOSNNERDOZE(LITH U
T, ZOWh7ZE., EORRICTRH L. LWHCIRDE DD B . ez
NZNARBOBIGHEN VDR D [FIBERE] PR D LAY II> TWLWeDh,
ZHEL - HAE - HARBEOZELA R DT OMRE (C KD HEEHHR
[CRIBHASHMCULEDELTVE T, ATROBERIF. BEHOFTERZD EERAWESOELT
N G- $HP
HRED MINEE] EWSHLBEEERET20HTHL, BRBEAD :
RENMEZTVIRECTH D, ZMARDEN HZERT S L TOREEZS
ABDEPEFEINF T, HRBERO—ZBIF [FEXZICSF2HREDL
NEE-—RIHFEEAFZPOLELT—] ELTHITEINF U
This research will verify how researchers of imperial universities recognized the external factors in times of war when their
government-led drastic external changes, such as the Science Mobilization and the Imperial Rule Assistance Association.
Furthermore, verification will include how researchers behave (adaptability) and on what the formation of “intellectual foundation”
(the adaptability) of each researcher was built, by focusing on the “intellectual foundation” (for example, academic attainment,
organizational structure, and personal relationship) which were the base of the researchers’ thoughts. This research will be
comprehensively conducted by researchers in the field of education history, Japanese history and Japanese intellectual history.
It is expected that the achievement of this research not only provides a new perspective of “intellectual foundation” of the
researchers of imperial universities in times of war, but also provides suggestions on how academic research should be, which

is an issue facing present Japanese universities. Some of the research results were published in the "Intellectual Foundation of
Researchers in Imperial Universities: focusing on the Tohoku Imperial University".

. J
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EERIEEZESTEF clinical Thanatology

3 UEBF'E Human Care innovation Section

B >0 17 MDEBIT Introduction to Projects

EET 7ICEATRRRFHENEDLSICULTRODZDHNELVDD., EVWSEBREDEBEICERIBATVET,
ZHZH. BRI 7ICEATDERE. TNEZFIARAADEEDHES5T, HLDL S UPAERSRBRECHE
BUFT, Flo. ADEFRICHDDIIESFRBREZEZDRICIE. SHREDAALIF TR, RANTNE
TEOTELAE., IOYDREPERT PRHEE. HARBEICE>TEDLIBREKZER INEEX DI LD
RECIROTEET, ZTORIBERNS. BEEROTOEX. AE@E%&Mkﬁié ER. ADLDBIC
HHH 3 ESFRMABEHREPERREICDVTERL, BURBEBREDE) HEHRLTVET,

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.

EES 7 DBRRICESZ TOCRICEHT HER

Consideration of decision-making on treatment and care

SBEVPT 7 DAMERETDEEIC, FADHFLRFEEEINET. LN U, mRCT HICK > TERPRRICR
%Bﬁébibttik\E%BtDBELﬂéé%@%ﬁﬁk?Mf%ﬁh$<%z\%ﬁ@%@ﬁﬁﬁk%
DVWTCOEY TEEAHZERETCEDEVDANFHNT LB FH ) F A, EIEULTREICEZ SNBN I
V. INFTAYICUCELMERNMBALBVWERUIEUITENMD ULNFEBA. Fe, @ZEELEITNERIVD
ORISR TEL Y. FOUDREPERT PREBEOBIFHRLVER 12T EULNEEA. TDK
SIBRBEZEZHT. RADHFLEZBEITDEFEDLIRIEZEBEKT DD, BEATAREICEDHTICAA
PRECERT PRHBERFEDLSCESINELIVDD. AEICEDZOCREZIETDIEODEDKSF
V—)UDENREEVN S EEERLTVET,

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.

.

ﬁﬁ%%n‘ﬁl’:’fl\ Introduction Reseachers

B B% H%E :ﬁ Eﬂi Senior Assistant Professor Haruka HIKASA

EBEIS7ICHITRERICRHTIRBRETOER

o BEEE - BEYE. EXOH - RBRTE WW?EW@FZM&ZM%@BR« $M&E7mtz/ h EPCE#L. 20184,
o DEYEE [ERRTEICH
o BEREE [—ODAENBIDAIED

$HU}EH_'\0)E§‘JJ'IE7@ZU)<°3"CJ T\E?*é# \E?fﬁﬁj 255, 2007¢u

Decision-making process in healthcare regarding life and death

© Hikasa, H, Enzo, A. Shikyunaimakusho de nayandeiru anata he [Decision Making Process Note for Endometriosis]. Shimizu, T,
Aita, K (editorial supervision). Igakutokangosha Publishing, 2018.

© Hikasa, H. Consideration of respect for autonomy in decision making: From the viewpoint of coherency and change of value.
Journal of the Japan Association for Bioethics, 26, 2015.

© Hikasa, H. One Human Life or Different Persons: Over the Validity of Advance Directives. Annals of the Japanese Association for
Philosophical and Ethical Researches of Medicine, 25, 2007.

BEERRETELBRWVWADERT 7 DFERICEIT DA

Investigation of decision-making for incompetent individuals

ANEDREERICHBVTIFFIC, BET P ZZIT2EAANDEHES PRIERECK > TEDDHREZTHICE
BATERVEEN B EFT. TOHEIC. EDKRIICULTENERETDIDNEVNDS CEPBREICRUFT, &
NICRALT. AADRESEEICRZ LIFTICETD > TREL TOMERICHE S DI EZERDN. REDRADIR
B OERECIER O RS Z5HE U TRET 2 DN KVDN, RIEDFLEZNRZ DDHRYRON., EET 7
NEEOHIMZBLITDIMNENHDDNRE, SEIEBERNOSEZADMENHIE T, TNSZRFNT DT
ET. BHFETERZRS. FACEDTROESLVERT 7OFERZT DCHDIRIZERLTVET,

In the end-of-life state, individuals may become incompetent and be unable to make decisions on their healthcare because of an
impairment of consciousness, impairment of intelligence or other factors. Ethical difficulties arise here. Who should be enabled to
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.

J
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Ea1—-NVT57A/N—

V=% )4/ R—2 3 VEDEF social Innovation

A/ R=Y3VE BEDHETEREICHDTHDENS
IR 8 U A IMEDRFENIBRE. ZNICKDE e
DBESH /S5 —Y DELERKT 5. BICHITEHNZ A
DEL>NFELT. INFTEFHNRFEHATONRE bl e
SNTEfe. UL ULBEICEITEHRONBMEE LT, i
B SHIKFMRICEDRLRUNILT, RIBHEPHE
WisE - NOGHHHE - BIESNBD LN, o 12ldD
Wh. ZNHIEXKIEEICSH >fcETHEXD. TOUIE
RIERION SR BRERET « ~ FUVITHILL DD, 1]
ENFRBEZHB UBROROZRHZS ET2DN, &
DFBEHRRDEFORTH D,

Innovation originally means an explosive increase in value-added
as well as a change in the pattern of redistribution of wealth
through creative destruction of equilibrium of market. Hence,
as its trigger, especially technological innovation has been
the subject of intensive research. However, as its externality
in the past, not only have environmental problems, but social
disparities / imbalances never been remedied at various levels
from the region to the global scale. It is a characteristic of
Social Innovation that specialists on various basic disciplines try

to find problems in reality and to find clues for solutions on an
interdisciplinary basis.

Murray et al. (2010).
The Open Book of Social Innovationd )

B >’'O0Y 17 MDFBIT introduction to Projects

“BMRAR” =157« « /\— hF—&OigiGEES

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

“MEBIED [ROBAN] BOSE "HWRFAF OBEEIDE [ADELIF] THB. LEESHZERPERE.
BSICRS UoBFPWtE (. BREREHAIRERZEIIT2Y Ty v D - 7Y MU FPUFT AMOBBHRDE
REBET. BREEODIHRNBVFLE5ZII127 1 - /N— M —C BT, 2ESEOTHEFE S
OYx7 hZ2RET D, INETIE BEPRRMEREDBECLDUNOICH! (FEHERRDVYILY T) T
[FEENT —RZRITT. EEERBHORSEERDY VRILEUTEBEHDADPRZTR >z, TDIE
BILNW ZRE., UFRBFEEHEAERTOY T bOABZERIE LIz, HFR7KTATU 2T 3—X(CNN)
([CB7ZERDFTTOBREICOVT., BRSPHEERNOSEN VI 1—F/HEZBEL TN S,

In Seto Inland Sea region rooted in a rich natural and socio-
economic environment and structure, we aim to cultivate civic-

entrepreneurs that crosses basic science and social practice. Local HMEEInLAN B¢AL-BRNEY
leaders of public-private partnership are positioned as community ‘B¥T Ja=X
uﬂu-m-! HI HRAERE o077 = Fria?

partners to conduct collaborative learning projects with students.

. J

ﬁﬁ?l’.%n‘ﬁ@fl\ Introduction Reseachers

NEH KB B 8 Pprofessor Daiji FUJIl

THFRERRE | AHBPIDNEBERFIAZ B U BEEH XN XL, HICELETORERT A Y- FF(CET ZFENNFE,

BHARE (2018) [BARZAFBIEDERERZEEL C| [MLKRZRZRARUERZIRARHCE] 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.) BFAE THffiHY
A/ R=23VDIRIAY b INSTA LBFDOANZXLEHIS] hRigFtt, 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.

[ %E ﬁ §§ Eﬁ Senior Assistant Professor Ken AOO

HREEE . V= v)bA /R—Y 3 VEH-BH- TOVRFLAOKRT V7 (BARSD) L&, thigCH1F215FE, SDGs& D T)bE—A VT,
NILFEII—BE. T«>vvor— F
Research Interest: Social innovation theories / practicies / ecosystems, social issues, SDGs and wellbeing

BREH# (2018). V=Y v)bA/R— 3 VERORMERE—BAR. BN IEROLBIFZDOC]. [EREAER] (10), 103-119.

(Aoo, K. (2018). "Development and Challenges of Social Innovation Theories: A Comparative Analysis of Japan, Europe, and North
America", Journal of International and Advanced Japanese Studies. (10), 103-119.)

Aoo, K. (2017). "Aging Society in Japan: A Process of Social Innovation and the Roles of Civil Society", Korean NPO Review. 16(2),
67-85.

At the UNOICHI (Uno Port Marche), our students promoted Teshima : Lﬁ\ftaz -
Island mandarins as a symbol of recovery from the industrial waste i - “i,l,pj'l;,_r
disposal insident. We have also started investigation of the Tourism
Campaign at Shimanami Bridges. The area has recently been known PENTINE
as one of the world's seven major cycling courses (CNN). Currently I P A yigy B
planned is a comprehensive interview survey for local govenments TE o
and residents about the process. d i LIS ES
- BEWhE
. J

WIHICHIFBRY -2 vibA /R—=2 32 « TIAVRAT LHARA

Research on local ecosystems to enhance social innovation initiatives

HARFBEICHNL, HEWBEEEHFEITHICBRERVEHFTHEDY - vbA /R=YaVEiEE - #IikUT
W<ICHIe> T, Hhlg (BB UANVOITH - % - MRESER - 90 - i1 2 =5 « ENNEH)
LCEIK [TOYRT L] OFEEUNTHINDLSICE>TWVS,

COWRE(F. BLEARGDDWVIEEAEAN. B85 N - 7I7%H) OFHE T, ZNENEDLSBHRRE -
IOAVAT L -FE - HBEOTOCIN DY, EQOLSBHRZEATVDINCOVWTEEREREZTSHDT
HB. MEICHc> TIFEARNDIAREPREE SEEL. ZEN - ERNGERDSED TV, FHR
FL<EARARNCEEL. SintEEAERKROREICBEE LRI EULTWVWSEEICE >TERBIAIRZRHTET D
Z&7ZBET.

Local ecosystems, which is a combination of different actors HE /
and their interactions in local communities, are crutial for the Concept 5\

development and scaling of social innovation initiatives. This
study analyzes social innovation ecosytems in different areas — g _

including Europe, Asia, and Japan, and seeks to develop a : Bﬂﬁfﬁ')‘
theoretical model to explain how different contexts, stakeholders, Stakehold-
and cooperations affect the processes. This study is conducted ' ers
together with practitioners and researchers from Japan and | i

other countries. I'n,
\ 4

ik 8 / EESE Ak /
Partnerships || Contexts
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@ Access

From JR Okayama Station :
take Okaden Bus for "Okayama rika daigaku" or "Myozeniji"
from the station West Exit Bus Terminal,
and get off at "Okadai iriguchi" or "Okadai nishimon".
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AREBEULEDHE (Admission inquiry): hs7771@adm.okayama-u.ac.jp
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