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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

Q@ EFEH LV AL Courses and Degrees

O ELaTHRIE — B (maH=)

Master of Science in Interdisciplinary Studies (MSc)

O FLRIFRE — ELEEMF)

Doctor of Philosophy (PhD)

® HE Staff

CORFRENTARBF AT NABELVOBFELEREES. 2

BOEHBMENFLEB OHMENF A DDOHPUAPNFBLET . T4
P IZ EE-RRER. XF (B2 REF-REE ELEF X
{EAER) HEZ-HEBUF (EBERE. V-2 vl1/N=Y3>
)T,
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).

NAF - ISR

Medical Bioengineering Section

= A i as = A M #15RFT

Medical Devices and Materials Engineering Section

ANIVATTHA LT ZER

Healthcare Sciences Section

Ea—v 574/ X=3 M

Human Care Innovation Section



@ TFEFD4FE  Characteristics of this Graduate School

AARBOM RGNV AT LID[BIG] T, DE,
REECONRZE ARBEEEZHELERICEEEST
HEE NERRHFGLEEDO-DDFRHRIER. HBLEHEKER
DEEHEEDI- ARDEEREICHHPHIEEPREE DIE
LA RERVET  AARFDHER[MERF]TT . RE
BRRODEENL. AT DS LDV A VIV THAT B EN TEES,

© BR-# = (BRF) ISHL T,
@ ThEBRE T B2METIEE P IICL.

@ ZOHMRBREZICHLTHD KR HEEEREETAT4T
BlIHEEFTL.

@ ZDRRTHITATATEISALTITEIT2EED £/:
OBER-#= (EB) eRFICL T (HETOER)

AMRFHIZDEOIBEAMDEREIBEEHIC NAIVZD R
TLORGICRARTEZ<DAPHEBEGBEL T RBDORE
ERY IDBRICETBITAT4TERELGERAL TV E
EBIELET,

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),

(@ Observational and analytic activities: through academic
approaches,

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

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

@DITHHEIEE)
B —E A2 BOE-

TH-HE-£E

®Implementation activities

EROEBEES DE

Understanding and communicating
information are required

manufacture, service, law,
pollicies,administration,
education, daily life

EROBBREATEG DL E
Understanding and communicating
information are required

OER
«{C(D

’k’S«P sult into practice in society >

Hi5

Actual

FFRREED/HD
TRERTBIRZ (RRRAY(C 248

Assuming the role of
information circulation from a
higher perspective for
sustainable progress

@B EE)
TATAT
(E/-ZR)%8IHTS
@Structural activities

creating ideas
(artifacts, concepts)

@*i’%’l] E??& settings

FintEER TR
(DSociety |?nnd Nature

targets for realization of
sustainability

EEDERLREDSDE

Understanding and communicating
information are required

TEEHDEELREDN DE

Understanding and communicating
information are required

QE=-FIT B EE)
BARZ AXHHEFR
EREFHN77O—F
@0bservational and analytic activities

adopting variotas academic approaches includiing
those of the natural sciences, humanities
and sociall sclences

FBhZz 5k (AARRMSFBRE TF LRI L20164t) DELY). 5|HENRE

From the figure of Professor Hiroyuki Yoshikawa (Science Council General Competition Engineering Symposium 2016 et al.), Quotes changed
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@ 2(BFDBEFE Educational Objectives

FF-EPEBOBIZBETIDIE, LNEWANILZS T LOIBEEIC
BTEAMDBRTT . ZDE I AMIE KZRTENLILTE
EBICDIBNETLLOID BA=BIERD LS LRENEEZET,

- EERIBEER TS A2EL<H (health systems) DIREEXIBMEL.

- MERCHEMBERE. ZLHERLEC ABOREDOEH#EE
HEEOZET.

- BADOEPISEFEEIPL O DMAEFEIRETE(IHEFFE).

c HEICBVWCGERSNSE/ XTI T« 75 E EHBL A

HTB2ET,

« BEOBRICERLI/N—2a OEBEZZADIEN TES

ZHL RBEHNOEZEZROON B EHREL TH-LHDE
BT TV AMDBRICIE. ChETHLI L. 2 DEFH
FHAhhNTOBRETIEELWEFABIIEAEL, 22 T2
DARZRFETIIIRSORE (R ZE) &8 — ThEmREFL — %
DFRERICEVTE/REEAEE) — ZhEFEHT32ET —
REORR-WEETY VOV UILE BRATE T2 AX
HEMBOESFEMALEN ST [HERRE] 770—F%
EVNETZDDIC. ZANOZFHOHFENO. B (AR
). B @ERSE) cLELE.

BRI, ChODZHEFMEELLDODHMELTEASN
3. ZL T LLEBLETNORBRER DY A VIV EIRARL T @R &
WEXADZEN TEDAM (R 1E1L3R12) £ 3SICEEARAICIE
DY 7 IVEBSTHBAYICEL TUNT 5 AM (1BHA-1513852) %
BRT3ZEEBIELTVET,

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
bird’s-eye view) in an ideal fashion (in the Doctor’s Course).

TELERRR

= 1B LETHA- R HARERE
Research for Dr. Thesis —8a—X
Ms-Dr straight course

TRIN ZN-EFE
18—y
Advanced

HEPE

FERIFRTE - Rk

ISEHS specialized researcl

HUF 25 LAY —1-40)
SEE ) B A

) EERT B0, HAT
B-HPIHESEEE

/ Practical internship / Practice
Curriculum policy: Integrated
and specialized subjects are
available to foster the knowledge
s and skills required for activities
B LRTHARERR 1-4.
4. 178 Master’s course
ﬁ Action
wEFE
HEERI-HEERT
&) ISEHS compulsor P
i 3. 1. 5 subjects e
4 . Organization Field Doctor’s course
ISEHS exercises
HaFte
2. BE- AT SR
Observation / analysis Advanced hospital
placement

wEsE
4Ry AHE
ISEHSne;(ercises BRI

ISEHS introductions

RETIPIR
Advanced ISEHS

\/
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@ At Admission (I http://www.gisehs.okayama-u.ac.jp/admission/ #ZHEB T &)

BLAHRE AFERTANOR I (PRIvI PRI -)

C TNThOHFZEICH IR F CLELINHHMEBBL
TH ERBBERAR TS A2 ELBORBRERICEIT T,
AEEBALFBEHARIEOBREROF,

- BOBALMERSEFCH DR CICEMRICEEST B
BBRHOMRTFEERBEYCE) ANBIEITFRVEREEAR
EHEOE,

- EEIRIGEER T D A2 S AOREERICET T R TOE
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BLHRFE AFERIANOTH (PRI a R)Y-)

c EPEHBEBESWMREERBER S INIVAL T LIREFED
ELATERREL NI TOEP B EERFL2E T EERR
SEBM T DAL ELKADHERBEELRIOFEICIVFERT
BZET NEDERICEMLLOIET VBRI H5E,

- HEFEAFEREOT. SPFICHIBELTOEMEEEBLT
B BPEHBEESVMREBREF O (ERRSEBR TS
A2 ELLKHDFERBICRL T B e B A /2 RRAVAR FTICHR L
BRRETRERENERFDOE

- EEIRBEBR T D A2 ELKADRBERERICRET T SO
RAFICHI DA CAMERICEESTEPLEHELS VMG
BEREREF - THSTEARLTITT7ERIET 28I
FBVWEIREBEROF,

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/ )

BEMEEmIPLET 1 OEEFE DB Examples of career paths using specialist skills after completing the course

© NFEMEER (EIBEBFY) © Care Service. NS
O BERPE @ Pharmaceutical ind. KB
© Rk (BEEIEEMY) © Hospitals SIREE A
= s

HFMEICE R B AR

Research pivoting on specialist skills

RRRER
HE-E/ P—EX
Develop Solutions

Systems, products
& services

AR
=X FRTATT
Idea of Solutions

fERRE
BUR-ERE
Practice Solutions

practice improvement

RERRIBEEOYAIIV

The cycle of developing problem-solving abilities

SHEREBICES A /N—VaVEETEE

To Bring-up/Ability of Innovation from Various Points of Views

AR HE

Laws and social systems

EEICH T HREDIEE
\ Practical medical treatment & health care j—

Public Officials N F R EE Drug discovery companies

University Professors FEMEE Material ind.

Business consultants RS R AV REE m:%lﬁgl‘ gegaigﬁ?airajd[gigmedical
HEIRBUERR Device manufacturing companies
IT-AREZHE IT/Al companies

RREFER
=-ZHE BERERE

Find Problems

Survey for demands
& proposal of ideals

E/KY
Production

BRRET
EMEE BN 2L -3y
Angly;e 'Probller.ns

Seeds & new ideas

= #& R

Medical of
Health Science

U ir n.
quantitative analysis
& simulation

‘ AKZREAZBIDEPY Education before ISEHS
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. ?ﬂé—%i@ Academic Research Staff

B NVRAYRT LRERZEER

Department of Interdisciplinary Science and Engineering in Health Systems

B NVAY AT LRGHEIFERE

Division of Interdisciplinary Science and Engineering in Health Systems

=1 BEARDE 8 &

Section Research Areas Professor Associate Professor | Senior Associate Professor [ Assistant Professor

BELNZEL=Lh
oo oo | LB B o
NAF - Bl Molecules Takashi SERA Koichi MORI
Medical 1 DFEMEZ HE  #®& HE R I '\
Bioengineering Single Molecule Biology Toru IDE Hiroshi MURAKAMI Tohru HAYAKAWA
iRl (o = B B IEE
Applied Cell Biology Hiroshi TOKUMITSU | Naoki KANAYAMA Masaki MAGARI
RN A AR TF el 5 =i Az FiE £t
Biomaterials Engineering Satoshi HAYAKAWA | Tomohiko YOSHIOKA Takuya KATAOKA
o FIZF A B &g F08|
Biomolecular Engineering Takashi OHTSUKI Kazunori WATANABE
FIWARS VAT LATZE EBEE HPO
Organelle Systems Biotechnology Ayano SATOH
FTINAAVRTLAFREE | ®E BB mH BH=
Nano-Biotechnology Masaharu SENO Nobuhiro OKADA
EHEERTZ R
Medical Protein Engineering Junichiro FUTAMI

== =
E’Eﬁ%ﬁ Humﬁwﬁzﬂ!?tﬁ%fffjation FIEs Efp 188 8193 = B
Eﬁﬁ*j’*i]. Processing Masanobu ABE Toshiaki AIDA Sunao HARA
=3 W — =h
Medical Devices A |'E—'$E‘*_ v hD—T% 4 g s
and Materials Information Network B B By B
Engineering Technologies for Medical Tokumi YOKOHIRA Yuya TARUTANI
Engineering
e} == i)
Advar?ﬂcﬁeudm Elzlei?rzgl\/\?eij_ement #oAll FIE B 5] = 5
Technology Toshihiko KIWA Kenji SAKAI WANG Jin
AVITI—AVATLE | AR BX glll g&
Interface Systems Akio GOFUKU Tetsushi KAMEGAWA
SRR 2 =E afF & B KX
Cognitive Neuroscience Jinglong WU Satoshi TAKAHASHI Jiajia YANG

%1 TAREIR (Research Professor) %2 HIR (D) %3 ERIR ()
¥4 HEXEREWER () [CRBLTWVSH. NUVRAYRT ARERSEIRRABITI 2T E.
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Section

HEHARITEH

Research Areas

B B

Professor

Associate Professor | Senior Associate Professor

SH3ESH 1 BRE
As of May 1,2021

B #

Assistant Professor

ERERILAEER

Advanced Clinical Nursing

AR IBE <
Junji MATSUOKA

NILVRT7
HAL4IVR

Healthcare Sciences

EAREREF HE
Biomedical Informatics Mizuki MORITA
TR RSIER S ®H F=2
Radiological Health Science Masataka OITA
BREEF SRS
Fundamental Nursing Yoshimi HYODO
o, o
Medicine(Ophthalmology) Toshiniko MATSUO

EERIIMER ARG

Pharmaceutical Biomedicine

CS i

Mitsunobu KANO

Ea—~Vo7
A /)R—Y3Y

Human Care
Innovation

UNE VY& HR M=
Human Culture Kazuhiko DEMURA
BASUE TN BX
Japanese Culture Masafumi MOTOMURA
FUZ ML Bl B
Christian Culture Rei HAKAMADA
ES=EF s &
Medical Law Noboru YAMASHITA
N s Y L
" j—@%&?ﬂsﬁ‘-{ﬁhﬁﬁ | TE FYT
Istory of science an Yasuyuki YOSHIBA
Technology
BEPRIEL S BY% B&

Clinical Thanatology

Haruka HIKASA

V=)A= 3 VR

Social Innovation

BH KR

Daiji FUJII

weEI—-—F1%—9

Coordinator of Interdisciplinary Science and Engineering

Bk HsEH
Takeshi SHIMIZU
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INA F « BIZEEZBP Medical Bioengineering Section

R EEED FEETEDE Design of Biofunctional Molecules

2121 A BMRBES Y AT LAD—HEADTF LA FETOJTHR

TEBBRIND &S (CR>TEE Lz, 9%, {t2&R
L\Ziﬁ_ﬁ%ﬁﬂg ° HFE'J%EH?%{K?&E*%?D\“EEICHOt:& EEEEORE )‘Ianﬁﬁayltbl gfég%g
F9., ZCIT. MEBIE. LREEYZOEFRBRC B0 ] s
BIFBH LA T OI—DEILESE L THE .\ - R
BT TVET, AN R . 5 =
BHMICIE. DNARBE S Y /S BPBERERD & Uz, _ '
HE(RSRESD) FOBBEE (L2 0ICHF UL THIAL, 1B S N

AT EIEEEE | < omam TS JETT T
SNARICE SV TH TR L AT EREEED T o o

: i SFIhI% LUV
ZRAWT, EE - BEANDIGE —fIARE. AVEED acmozk L
N N Jp— 1 b 1
FREBLIY., BEUNDALARCESTITEID  gioamant . |  aotzisnis | 0w
ZEQEICKR BEBEEZRT S — ZHIEULE BIzE DA TH/O0—

HENHRSGHRZIT > TVET,

Working at the interface between chemistry and biology, we

“4 LMW AEH" “ATBEYMEER"

. ) . ! . : 1R fEAmE:
are conducting interdisciplinary research into biofunctional SAnAMNE i iy PN
S ) ) BEFESULY ) PAAZ~DRKIE OB EEI AL ADTRRE
molecule function in order to develop revolutionary new anti- PALIRNERE T ATRINS

viral biotechnologies for use in agriculture and human / veterinary Bil  MALEER
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.

REIZHE!
53

AL INTA
4 B ARNA

24 RARNAD
L)

ﬁﬁ?"ﬁ%n‘ﬁﬁfl\ Introduction of Researchers

.

[ | ﬁE EE ﬂ ig Professor Takashi SERA
AIRBIES I VINTBDT YAV EZDMA. ATEERFICKXDATHENEGETFORIRAL

Tatsuhiko Sumikawa, Serika Ohno, Takeharu Watanabe, Ryo Yamamoto, Miyu Yamano, Tomoaki Mori, Koichi Mori, Takamasa
Tobimatsu, Takashi Sera, "Site-specific integration by recruitment of a complex of ®C31 integrase and donor DNA to a target site
by using a tandem, artificial zinc-finger protein," Biochemistry, Vol.57, pp.6868-6877, November 2018.

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.

ATERYIMREERRIC K D D 1 IV ADAEIESL

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.

Takashi Mino, Tomoaki Mori, Yasuhiro Aoyama, Takashi Sera, “Gene- and protein-delivered zinc finger-staphylococcal nuclease
hybrid for inhibition of DNA replication of human papillomavirus,” PLOS ONE, Vol.8, e56633, February 2013.

B&A X— B) M Assistant Professor Koichi MORI
E'9 = VB, #EERESERORIGICET 5. REEESI V/INT 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.

7

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




B O0Y 17 MDFBIT Introduction to Projects

8 - BIMAIREESY VINTBZRV T
DA b ANER AT O SRR

Establishment of Innovative Technology which Inhibits Virus Replication
Using Artificial Nucleic-Acid-Binding Proteins

YAV, ERICEBAL. fﬁmﬂmm%ﬁ@é:a;(: e GBEE L e 2 o1 o TSl
K1), BIRBICRSPEEYICREL, SARIBEE
5ZFTVET, BLld. TOUAILRDEEEREE  EO: P

~ amea
TBTENTINL, FANABREHFIOTEDL  mmanosaohs ) . =

NEER. ATREEET V/SOBEERCUE. 200 Z

MUWDA WA RNEE M ZRELTCEE Ui, —D>  ALEEES

l’X. DA NARM BN
) OH )

Bld™ A )L RERS /SO BOMERE. ZD8FY 1 ) ! e WHOEE
WRG) LDYIRIC KB DA IV ARREETY . A0 7y (RMET)
JITRTlE INSORMESSICRESE. 55 - Ok OLNARNAERWIBNYS
EEYHBOZRBRRIFAT 2N, HERCRIBA wiRe: R
TVET, D4 IWAS ) LD

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.

RIS - ESZET Y Y — ZFHHRMEGRESE (ROHFREGHER)
BRAIN (NARO) Integration research for agriculture and interdisciplinary fields

BT ZRET 3 ANLESEF T ADIEIEZEE

Inhibiting the Growth of Cancer with "Artificial Transcription Factor (ATF)"

AARETIF. £/ LA LDRBEDEGFOTOE— BIR U ATESETIC £ B0 AETEDIE

I—ICHETEDLIBRAIDNABEGY Y INIEDT -

A UEEBEELE U, TOATIDNARSS /0 /X%
7nE-2-fid '

BICGEEMHE R XA, BDVEFEEIH N XA 27z
RETEDIEICKY . BYBKOE b - BN T,
BoleBLFORRZEHELZY . H2WVEHHTE

[ DrBEF ——ttr/n
/\ S0X2 12¥

3 [ NTHEEETF| #E%UE U, Z0EERAL. ——
SE. fBHAPEEN ADERBLET [SOX2EET i
(TS L. ZORBEMETZLSCTHA VINA

OETRBF A

THEERTEERLE Uz, COATESRTRET -
PAMIREICEAT BT ECEY ., SOXLEGTFORRS S——
HRETHH SN, B TOH AFRIDIETEZ 2R AIEEET

([CHIFITED CEZREALE Ule, I CICHIlREERZMS U ATHERFORFAELTHY. SIZATIY
INDBF BLFEALITR, VN TETDEADTRETH ., IREY VNN T BREDHERDED TLET,

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.

\. J
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INA F « BIZEEZBP Medical Bioengineering Section

EEDOHEEZD T UNIVTHERAT SHRICEIEATY
T, PIZ X BEE 1 HFEEHAIT BEAMOREFEZEITL.
E0E. KICEER0OIFREZHSNICLISIELT
W&, 1aFetAIMZRA LT BEE 1 HFZE>
cBERELY Y —OBRICHIVHEATVET (H).
BIMEK (4FchiK) AIEKHAR ZG-CSFTRIB T B TR
FOPIRD DMEER T 2BEZHETL. TOREICEDEB
MRFEFEDEBZRSNCLET (FWLE)o MR
ZFIR LIS R B DFEFf oI BE IR BBIbR > A 7 L DRSS,
RO RFYYRFF ROFHRFBICET BMRETOT
WET (B . D AMBRODIEIEIC# S R fliaDZ b
IAZBIELEYT (BH). N\M477./0V— E{tF
EYPEZ. REZEREUTHULWTAIVR 77

/OY—%Z8INYT 2 ENTEDBEZRTY, 1 HFEHBEC & D
FYNT (FrRL) HRE
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) ' o > myza
Development of novel mosquito-control agents using insecticidal
toxins, and application of toxin-polypeptides to new fields.

1 3 FEMEESET Single Molecule Biology

(Hayakawa) FLOAE Y RF OB 5
Elucidation of changes in immune cells during cancer progression. =>‘Eﬁﬁ®!ﬁ§m]t
k(I\/\asuda) J

ﬁﬁ%%n‘ﬁl’:l’fl\ Introduction of Researchers

[ | #IL.EI ﬁﬂ ?ﬁ ig Professor Toru IDE
1 BFEHAGEIC KB F v RIVEBDEERIEDERR / 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).

[ | EJII ﬁy HjJ ?ﬂ Assistant Professor Tohru HAYAKAWA
BtENED A b+ U ZFIH Ui UWEDIRRBIDORR

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).

.
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13 FETALEIC K DO — DR

Development of bio-sensor device using signal molecule measurements

1 DF M ZRAVEBRERY T —DRRZT > TVET ., BRI VNI ERIEND S /T B ik
DERICTFEL. BERNADYBDOEAD ZEHH L TVET, INSDIV/INTIE. BLFRIEHN SHIEEEF T,
HOWBMMEBOFECESULTVET, BRI V/VTDREEEARAR(E. KERERICDEND I ENFTRIN. EER
([CEY VNI DER(ICIERT DEBEGRITEK SATSNTVET, BY VNI FEERHFEDEERI—4 v
TIH. BENZEFARDDENLGHENFELULBVES., ZOREGKELIEENTVET, hfcbldE. KEEB
[EAWVEHAIC L BHTS IWNAZRI—Fy hRIU—=27) FINA ZADBEEZBEIELTVET, FICATE
BEAEFENDEHANEER. BEFUEEBEICEZSND CENSTEDBNICE 2IcFETI, IHEDAEES
FERBD. FTUWATLBEREAZRAT 2 ENMEDEERTT,

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-CSFHIERIC &k B AT PIRN DM EFEEB DT

G-CSF-dependent neutrohil differentiation

G-CSFRIBIC & B BAFPIRN DM LRSS DRFR
FOPIRIF2BMIRD70% L = U B FEQREMIKTH W HEAICERA UICEZER UL AR IC 2 RE =
B3, HPIROEFANTOHF®FE L. BICHICRIFPIRAMESN TS, HPIREFEHPICHFET 2EMEF
RN TBLDY A bAA VD, FICG-CSFORMZZIFDEICKI DEERIND. HLIFG-CSFOFMICKN
BOFEEMEOSIREB ST (DELUR) MEFPIRNDDEFEZBIRT in vitroDRERREWEUTc, I
PIRND D EFEDD FHIBIFABRZRDE L. TOERENBMRFAEDFRREBRZ>TND, CORBRRT. &
CPIRATERBAR C ARBICREDBEERONE IO FE LR ERIRS B 2B IC KU IEAD Y T T IV mEZEZELE
BIEBODMEAEDEREZHN T 2FBICKY . DMEFBICHBADERVPELTOERZEEL. D{LFEDD T
LRIVTCOMBZRSNCT D, S5IC. G-CSFREFRZNT 2 YT FIVMEDERS(C K B flifad B Mkl
DZEALDO#BZ T UB IR O FEIERBZ T 5,

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. AL LT 45 o - USRI

. J
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HHBtEREE ST D ET Applied Cell Biology

HHRENIERCERE T RO SHREAD S DRI Z R G s s

U. BESMAEEREN 71T S MRS F ORI TIE 4D = B

RRDIBZFZRBRITHDTT, INODIFREED T4

RO - 1858, . EE). BLFRREREEEDH

FITEREDY ., ZNOSDOKEEEN NV Z(FUHET AR

DEREIZICRLEEITDIENMMONTVERT, fiflc

SDMRETIE. EADILYDOLAA AV ZEAY R

Xy rIv—ETRHEREEBICERZET, ZD o REEGHN-

BB Z D F LNV THSMNCT S EZBNE LT : TRLEA

WET, 4 CEERREM SN EREEC ST 3D “Cate/CaimodulintFte ) Y BIEIRA A7 — K EA Lk MEANREINN L R

HIRBEIEIESTHEY. TOESENRISERIET 29 45U P AR A Gk P, A SR ok o

VIO B Y BILBEROS T LA TORE - AR ISR R e

EFNICEDVERIEREZT>TVLE T, &5ICE. Y

SERERICBIT DPFEEREICED U, MEORITRD o ki ©

IR OBIREB U T, AR RIS O e @ el a L)

BHITIC DV C ORI IT S L. REBOREREY @ " @IvTY

ERERFEENORRNHHFINTLET, . \ = \

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

dependent signal transduction system. We are studying the OhkEtEno | CEREhKCEE | OARGHEESER

structure and function of protein kinases and developing protein EECREOMRE | TIREORE | ERRTIREORE

kinase inhibitors. Furthermore, based on the mechanism of  @ERNTOL RS MERBLIA RO vivo FRIX T OB
k;:ié@&”;;;iifoﬁ we have developed new technologies for ERRICA T DI W R SR A R B D B |

ﬁﬁ?"ﬁ%n‘ﬁﬁfl\ Introduction of Researchers

BEL & # & Pprofessor Hiroshi TOKUMITSU
HEERAILY O LERITDEBIBOD 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=HI E*Etﬂ E?ﬁ& Associate Professor Naoki KANAYAMA
NAECFRENICSHRERAZTEZEA T 2 EEDREIA & I5E=BiliatkZ UL Iz in vitro AR 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)

BEl IE#B B 2 Assistant Professor Masaki MAGARI
EAEAHRRE (C K B DR S DI (CRE I S iR5T

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)

\. J
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Calmodulinf&?Zit 9 NI B U VB LEEZR DIBIE & HEEETRE

Structure and Function of Camlodulin-dependent Protein Kinases

FRETOMRICENT, BEREOMIENAILY D LAFY (Ca*) FEHY RAEY I v—& LTHIlRNBERE
EZEEL. BUNE. CHEEIE, REINED SHREEICESSHRCMEINSZRIEUE T, fToIV/IVUE
U YBbRIGFECa” BREEREICHVTHMIEAY 7 IILOEIE, FHEENFIEZREDSRN S PDNREE
S EEZHRIGTH Y. Ca™/ calmodulintkfzid s > /7B VB {EEER(CaMFF —B) IC LY RN
FI. CaMFF—EBDPTH., HELBSHMHERICERICTHOFEAEL, BEGFI/O—VTICHHTHIILIZ
Ca’*/CaM-dependent protein kinase kinase (CaMKK)(& FRODEM U B EBESRZ U VB L USEIEET %
Z&ET CaMFF—EART —REBNITIBREERE (EN) 28I 2 EZBESNICLE U, e,
CaMKKICH 9 B BAEHISTO-609DFMFEICOMINL, HRPTEY T
FIVEEEBOEEKERERICERATNTVE T, INicL. FIF
HRIERB NN RPN ORBAES SCIFRITIRA >,
7L D=V HRER MR RER R EDER S OBEENHS DT EN. BIE
DFEFENE UL COEEMNBESNERY DDHIFT,

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 & M
HERRIT (PDB ID: 1ckk)

in vivoFUAEEERZIRIA U Izin vitro U ERBZT DT

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

NEIENRRICHEND OBFNEICRE T S8ENZE L. MREZRELEHDVIEHRULET. COHME=
FAALT. JUREHMEIC UDFE UIBWVREVRE DTz h DI FRAHEPZIRICHVL S NS, FEDKRKICHT D
EEEUUMASNTETVRT ., MARZEET SBHENERHLT DL, BRPLEFEFNSHINREZD /N
BRPICER L. iEZz0w T 2EEMR P RORRICHA DELF/HBRNEMELET, SHICZDBET. 1
FHREGEMIOZER SFRNANORIMNE LU O—VOBRICK Y. FAEORTMERZALIFEN D HED
EEDETIERT, Bald MARZELT SBHlaNERET 55 CTHd U Y/l COMRBER(ERZBER
TEBIn vitrofBRBERMZHEILL. EENTONBEEREEOBERAZED CTEF Uz, Fle. BHSNITULT
ECPREERBICEDE. RN TORRKEERBZRM Ui vitroFUAMEREITZRRFE L. 1EROFE
ERIMDEP 2Rk 2 C EZHHF TVET . COIIMTICK Y & MUEDBERER TEBEVWIEDERPURD
OJEEICIE D DB KT,

Antibodies, which bind to specific antigens with high affinity, are useful as |®numuena
not only reagents for research and diagnosis but also medicines for diseases. ﬁf w
Antibody-producing B cells are activated and differentiated into antibody- (.F'\] _— @If

secreting plasma cells and memory cells in germinal centers in lymphoid ) ‘4
tissues. Evolution of antibodies, which are called antibody affinity maturation, ERONTISHR g ) R ~ »
also occurs by mutation of antigen-binding sites in antibodies and selection of ) -/ = '-/5

higher-affinity clones. We have developed an in vitro cell culture system that —

enables to reconstitute cell-cell interactions in lymphoid tissues, to elucidate |- DeAEBEBALIRS |

antibody generation mechanisms. On the other hand, we have been developing AT —ORR(~10H) _L

a novel in vitro antibody generation system that is modeled on in vivo antibody | gﬁ:m |
N e/

generation mechanisms. Generation and improvement of human antibodies and

nonconventional antibodies will be also available using this system. IERBRARAZ AL In vito R

J
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ﬁﬁ#&/\“’f IR TESE Biomaterials Engineering

BEVEZEARE UCERMHE INAMF<F7U7IIL) O
5 -FEFE S TNICEET SHBWFRICIRUBATOET,
EFREBICIEG T 288w, BOBLE - BEICIRIID
MRDMRZET>TVNE T, EEBEAS AP, UVE
ALY D LICETBRAZN—RELTITLRL S, Z1N
SEEBRRAEBRVPERSD T2 E®G1E LIZH UL WLKEE -
MEZE OMEIDRFEL. BENREEBCHIEI SN0
FETEIDAICET AR ZED TVE T . ERADIZFRE -
TREEHBMRZHEL TS, INFTICALEEA
EEORMUMERT (GRAPE®) ZHEIILTLET,

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.

ﬁﬁ ?ﬁ%n‘ﬁﬁfl\ Introduction of Researchers

BRIl B 2 & Pprofessor Satoshi HAYAKAWA
A FVEBREIE ROF V7 INT A D& EER

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%7H)

PREIZRZFIA LT 7 NS A M

Apatite Deposition Technology by using Sub-millimeter Gap

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

[ | :n':EJ BHT% ;Egﬁﬁ Associate Professor Tomohiko YOSHIOKA
ETUERNFEICKDEFEIDE S

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) (201742H)

® 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) (2012&118)

B AR Sth B 3 Assistant Professor Takuya KATAOKA
HEEEME D F & DHEEERIC & &AM HIRIR

Synthesis of Biomaterials by using Interaction with Functional Molecules

® T. Kataoka, S. Abe, M. Tagaya, "Surface-engineered design of efficient luminescent europium(lll) complex-based hydroxyapatite
nanocrystals for rapid Hela cancer cell imaging,"” ACS Appl. Mater. Interfaces, 11, 8915-8927 (2019) (201942H)

\. J
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1 7V ERBIFEOYET /NS 1 MSERFDRIR

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

HHEERFMEUTRLSNTWS B X w I ADBERILHER M EREGEICREFTREZASNC LT, EERERZRRET 2.

B 354 F VEREE FOF V7N 1 FORIR & BFMEERETT
EROF 754 bORBEBERVEBEDENE, EARDFEEZREE L. REDIHERERT S HREBEFEOEIREM
MEOWEICHEZERIFT. HAPICERA FVBAZ VZEAL. TOEBEDOBIMEESE JUSBRMEDERZERT D,

B EFZIER U RE O LS SR DRI
WOIF ANEBTERFEAAH SRAICAN > T, £ ROFITPNI A bOBRORMHETERFE—ABIC. BVICFT
(CEALTWVD, RRTABIBEASRZ U VBIEKBRIOEL. BECHEMENICED LN SHERT SHAPBRED T /Oy
R7LU—ZBIRHL. T/ XA 70O0RT—IVDEBESZE T M ZERFAET 3.

B #EEND F L EMMHEOFEBEFRAZFIA Uit faIR
BRRIGHAEZR DODF (AN F) Z RFOFIT7NI A bOEEEICHOFLUNILVTHEEERSE S I & THRAEMED
FOUBZBEITZE ROFIT7 /N4 FDORIREEIRT 3,

In order to develop novel ceramics-based biomaterials that can replace the functions of tissues, influences of the structure and chemical

composition of apatite ceramics on biocompatibility are clarified. i
:em&maﬂnmmu \

p.Em—
’r-{“h IR

0.01M Na,HPO,faq)

M Preparation of partially ion-substituted hydroxyapatite
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.

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.

M Synthesis using interfacial interactions between functional molecules and biomaterials
Functionalization of hydroxyapatite is achieved by the interfacial interaction between
functional molecules and hydroxyapatite.

\.

BIUEFENFEIC KD EFME DRI

Fabrication of Biomaterials via Electrochemical Techniques

B EXEENFEZRAVCERRD OEBFOIERE ZDERINA
IUNTEEBRIAB CTERS BB S Y Y NTEDEREBRIMBZELZNICTERSE. =RTES
Bz ERT D,
NAF 22T OEBREEE UTERICIDET 2.

B ZEHEBZRVCERE - BT /85RO 0t AR EEEREGA
ZEEE COMK. /NIVAR) ZEXBEREPBIDBEREICNAIS LT, AR - BT /85
Bz RRT D,
EHEEGHZET IRERITAE UTERAMHICINAET 2.
B EMEFRERYMEZRAWVCI—T « VI EDRRE
EMERARDFT /T 7AN— (GIWO—RF ST 7AN— FFV/FTGVF/Tr7AN—5F) ZAHN
JBUEFNI—F « VI EZRFET 2.

M Fabrication of composites of biological components and scaffolds using [ "~ B
electrochemical techniques and their medical application.

M Process development and medical applications of organic-inorganic i
nanocomposites by electrochemical methods using pulse or alternating electric e
. ™. =
fields. [p: S 5o B2

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

L Electrophoretic deposition (EPD) )
\. J
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EFRTFIZEDE Biomolecular Engineering

FUDF (IVINVTE. RTFF R RNARE) ZHEIC

UISHREEN F R T Y —UERIY . EHRR O/ Molecular design )
DHIBEEDEIEICRTI TR & S B, ERGEDEE Mclscuins e iy e e

Ex . Carrier molecule
ULCTWET, BEEER>TLWDERRRE. 9V /T for intracellular RNA delivery

BESHRA. /J\ﬁj\?RNA(Lck%MaRﬁ%Uﬁﬂ%\ 2 MU RS
ErE. fRREE. MREob. PEFAE. FIRb— R,
TYRYA h—YRARBRETT., EZHDEEEDHE
WMEICKY ., HABEREICAIFIERNAEZEDZEE (R '
SwIFUNU—) [T BARDTO>TVET, 4 F

DHLRREIZIHSRNAY S ) \% g(: B9 2 "EEN ascuncsuccm-amcan:‘uuch /"f

CGAUGCAGGUCC UCGE GUG, r
Cey®

BREAMTZ DL, HSHDEBRRDMBERAICKILT
BTENTED L. EBER - ¥R - BFNIRERALHRIC
E‘Fiif“ﬁlj‘ég_tb*"@:‘?éc‘:%x\ [[L < AEmBI2HTE

[CIRALDOEBHG DT Y —IL PGl ZRFELLSEU

Biosystem design
Ex. Expanded translation system

TnZE _9“ o tRNA EE-Tu Synthesized
By protein
Our major concerns are to design novel molecular tools for
controlling and measuring cellular functions, and artificial S i
biosystems for producing novel biomolecules and biodrugs.
WEB: www.okayama-u.ac.jp/user/ohtsuki/index.htm
mRNA
ribosome
. J

ﬁﬁ?"ﬁ%n‘ﬁﬁfl\ Introduction of Researchers

[ | tﬁﬂ %—E ﬂ ig Professor Takashi OHTSUKI
BoeIA=ZV T T, BoI=HIBODHICRNAZEIT 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)

9 VNI EEMZITHIET 2T DR

Development of a method to phototrigger protein synthesis
® Onhtsuki 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)

[ | ;EE *DEJJ EJJ ﬂ Assistant Professor Kazunori WATANABE
2 N A MBS DR

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

HEDMEZFEET DV 1 JORNADEE

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

\. J
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BoleIdA=I T, BolcHi@DPICRNAZEIF S

Spatiotemporal control of intracellular RNA delivery

RNAIC[FHRQIREEIIDEDHH U ZNS[EE < DERRRICEAD >TVER T, > T [Bofcd9 1=V T THS
JCHBEAIC] BAT BT ENTENERLCBERRRDOMAD LTEATT ., Ffc. RNAZEE UL TESHEEIR
EWERZBA<TcOBE S IMRBRIE T ICEUAND ZENEETT., TI T BRARETIE. HIEFHICRNAZE
SFrUP (BUF) DFZRELCVET. COFvUPZAVDE. A ESTIHMIENICRNAZETANS
ZENTEXRT, TBIC. TOFETIE. —BRIBF v+ UTPZRANSDTER U BRNABADRIEN ST X TD
RNV C EDREINE Ulce DFW. HoldA VT THOIMRRIEIFICRELKRNAZBATER T, &
(. RNADED 24 aIRR OREAVHIRRHAEHIE . RNAREDFEE LS UCHIATN S CEPBFENE 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- Cells
dependent RNA functions. Also we are trying to expand this
method for RNA-drug delivery to cancer cells.

Light-directed RNA delivery
into cells

9V INTEERZEN THIET 23Xl DBEFE

Development of a method to phototrigger protein synthesis

BORFNER [T—YRPZZ /7 VIURNA] EVSKRBEEDILEYZERFEITDEEDIC. TNZAVLTI VN
JEABRZENTHIET DM 7ZREFE L E Ulc. AEAMTTE. KICKY HofcdA4=ZVT. HolcuEIC, %
EDIVINIBOERZFHFET D ENTRETT,

EBEOEYCHNTH, BEENGY VNN TEGROFIEIFEI TR > THY ., BERREZLTCVWET, &
EABEYPPIEFTNTH SUNTERSINZEE (FEBR) CF BERIA VI TRIANICERINS Y Y
INDBILHBED > TVEFT,

SO/ LUIkENR Y VN BEREINE. REBEPEHRMERE [9Y/N\NTBEMOFEBMHEIE] O
BD2EBIRROBEAICDBH D ENHFINE T,

Recently we have shown that protein synthesis reactions can

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

tRNA). Brief exposure to light releases aa-tRNA, a key protein
synthesis molecule, without damaging them, so that protein

. . . ) - ) Caged aa-tRNA -
synthesis takes place at the time and locatlpn of |rrad|§t|on. This finactive)
method of spatiotemporally photocontrolling translation offers
a promising approach for investigating the relationship between U‘"‘-\/ ) t
local translation and biological functions, such as embryonic
development and cell differentiation.

aa-tRNA
Trigger
of translation "??qu
\.
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FIWHRSIZAT LTEDE Organelle Systems Biotechnology

FIC, EFEGTZEMEEYZ(CEAT 2MRZT>T
WE T, EYDRINBEUTHDMIRIFAILARS ({2
WINRE) EIFENDHEEDRRDIRLIEERZES A
TWERT, fMlRNEEIT 8. HRSBYENFILARS
BZEXSNE T, MZEE. ZOYBEEHERXEFIEOAILA
XOEMOEFZRAT S L. ZLT, FILARSP ORGANELLA
EpAH7Z & U CER PR DREFEICIRII DY X =
TLZERHB TS LZEEL. MRZEDTVET,
COLOBMAFZED, MlTZE - BT LFHIRER
it SHRBGOBEIEME CZZIC OIS EN
TEFET,

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

\ ' J

ﬁﬁ%%n‘ﬁl’:l’fl\ Introduction of Researcher

B 5k HBPD EBUE  Associate Professor Ayano SATOH

TV REDEEDOHIE DR, 2013-2017FDEXFIFHBIEZEIRIL (PMID]
IWIVIVUNTIvATVFUEF. TWIRY Y IEOEEZHIET S5 [31544102]

EWPEIES MDA Z)—F v hZTU—=7 [31421965]

ULK1(3Sec23AZ U VBHE L, 7 — kD 7 I—IC k> THEESUMEHD 5 TV IR DEEASEEN TS [28486929]
COPIETRAPPIIERab18%E M E L. FEITEDIFSZHHEI T2 [28003315]

NS VIO ETHBHNogo-Bld. 7 v/ \—#ifadD 8 bR U T 7 )L I—)UIEHREZE(RET 5 [28090670]
Bla-7S5—RE N-TUAVERIEE, TYRYA M=V, HREN Ut 18I0 & 500 1— ABRIE
WYV FT—ToHsgiantinlg, TIWIERBADRSY v IERZHET 5 &ICK> TR ERET S [23555793]
CK2(&Sec31%2 U VEE L. /INEAD S DIV IRADEXZFE T2 [23349870]. 1l

SWDKLZFAFBLEMEZ R Z 2 S, BAFARERICTHEL, BTORMEER/ UL, ZOE. MARBEREL. IBFEL. KSFEEEL.
AERRE L. HRTTIBT(CEIE Uiz, PhDIEB®R. 7 XUNEBEICHD I —)VARICTHLHEE S UTHERE L. Dr. Graham Warren®D3Jt.
DI IFROEEFIEICE T DR ET . 7 X UADDEEE (AHA). 7 XU AEIEEWZEH (NIH) h57'5 Y hEES#&IE. BARIC TR
UTHRZ{Tofce DM, Susan Ferro-NovickE =, Ira Mellmanf@®, Crag RoylEt&DHEAKZITolc. 201 T1FEXVIRRE. HREZ
FEUFEDHBEMRICHED > TWVD, Fle. EANEHIIREXE® RSy I 7 U\ —(CET 3 HEMRZENNICITE > 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.

\. J
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fHRA RS Y I 57U INU —EDRFE

Development of intracellular drug delivery methods

ZEDEWEAREZRS L, BEDaBZEFAT S LT, RRICHWERICEEZRBIZ L (RSvITFUNU-) [ IERIC
BECTY, BE. ROBFENFEREIN, ERLINDOOHIFT, AARETE. RSy ITUNU—Z—45EsD, #ild
WINBETHZFIARSIN, BEDEZNEICEITDILICKOT, WRZEWUETD
ZEZEBBLTVET,

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—57 bR DR

Establishing extrem secretory cell lines

HIEBRPRILEY. REFGEE. R TESNTRRA PBRREICEXSNE T, COZEZRBESVET,
RARECTIE. HEBERRE DD MERER D CHIRISEICEN 2 CEDHSNTWVR/IBHEI MU R Z#ET 2 2 & Z280
EUT. THRIFBFACKUBLDWHEEZ S DHIRORAEZIT > TLET,

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.

# LV ESRERAEEDIESR

Establishing alternatives to animal experiments

EERPIXSRBMBOREMZTHHT 5 LT, BYRREIMETT, ULHURBHS, —BDEEFR CEWRERICKY
FHIm S NI EHFER LBV EVSIL—ILABIESNE Ulce TDfcsh. EMRERICHD D FHIEDHIINEATNE T,
KARETIE. BIFOBYRBEAEECINA T, HIcRsHlEZEIIT S I E(ChD B — .
T, BYEBROEIRICEMI D EZHDSLTVRT,

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.

TREAERREONAF 572/ 0J—H1RFIA

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

FUNAET 2BFREBICBVTH, IWHREICRABRSZEILE UET, Hld. REREBRDHENMFEDREICED
CERFEMNIIBIET B EICR 2 TCIIERISNE T FARETIF. COTRHAREEADRAENEIEZFAL T, EE
DPMEIOEEICIRIITS I EZHE L. [REBADIBESRM DR P EL F iRl
DY Z1T > TWVWET ., EREYMRIFRZR S DHEZE 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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FINAF VAT LD FERETEDE Nano-Biotechnology

a7z > THAZER U ZDEEEZRD

BRN. ARH. BED

F/EVWSEENRIBDEFT / A—RNVAT—ILDHF TS, NAF observation EDEEAN ?
BESERL. FLYRATLEVSISERADPEREBKLF T, L E, Wwhatls tfe?

Lieh' 2T T INAF VAT LEVWSEER [HME] =IFHNICKIR
UIcbDEEAFT. COMBEEVDEGTDY AT L7ZT) DD TFDIHEE
EZFDERBEZEEZEZ DT ENTDMRETIFINETT, EGZEEBET D
SIc, IVINTE, %, BEREERICEDDITRNTOEK -G (5)
DFICEADDIEZNB IUDFEYZNAENERE R, INS5E
EWN(CIER T B0 (CI3MIREYR. REEYZCEYYIBEZNLRRE
BHEMTI,

CDHRETIW S ERIFFEY. P CHBREFEY. ThH5 [H ] TY, ATty A OIER,
PAROREPERLCBNTEEDSSBMBOBELPEOLSBME | Soay PE——
BIDAEEREMRA. EIEPMEICHBIRDN G D W ZDHIENTIEN = Let's learn what the giants found and thought.
HELU. PADBEEZRFE LTV CENHREDERTY,

Understanding cancer as one of various lives and Designof DBS W
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, *‘_Dleug TISCOVERY
developmental biology and biophysics.

In the laboratory of Nano-Biotechnology, we are studying malignant
neoplasm, namely cancer, as a life. We are investigating the
mechanisms of regulations such as growth, differentiation and etc.
Accordingly, we are aiming at developing the best way of novel
cancer therapy.

Cancer patient

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

. J

ﬁﬁ ?ﬁ%n‘ﬁﬁfl\ Introduction of Researchers

[ | yik,% Efﬁ ?ﬁ E Professor Masaharu SENO
H AEHREIDMRAZENEET & D ABRIBSEDRFE

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

RIEDFERKRAHY 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.

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

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.

\. J
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SEHNAR T OV T « 7 DRIH — tHFRY)DIPSH AAREERES —

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

h* A ERHRRRERST
ATZHERSER (PSHE) BEDES BB THMETEDTHE

INE. INETONAARICREBL TV

iPS cells

v ’\ Cancerous
Normal niche niche
2 R
® o O ®

Hematopoietic Neural stem Satellite E:,d“:”';{;,? CSCs
cells cells cells P2

l l ; \

Microenvironnment

Progenitor cells

Differentiated m 9 - % *
cells !
Macrophage Neural  Cardiac Pancreatic Cancer
monocytes cells cells B- cells cells

AR T DIRIEIC & WA IRHIANMELE T,
ZOHT, PAHMIRZR TEMIEICE > TV BDBEFHET B EEISNFHT,
Stemcells will differentiate into various phenotype depending on the environment.
Cancer cells could be one of the phenotypes

—INFXTITED S 2T LLID AR A DR —

BECIN. TOMEZBEICIY FO—ILT BICIFZDOREZLRIET D

CENRDEECT, 5. ZOIPSHIIROLGEEMZFIAL T, HPAMIIRDE B H ARIERZE ) HI BT DRRZIT>TVFET,
HRBEGCFOBEALELCFERDEAZERNICIFITHDRVDD ZOEMDEARTH Y . KSR TT. TOBEKT. DAFMIBDERIE. Wb
W3 [EHHR EFEFISNBINEDDT, MfcBlE BHENSDNEDO—DICMAEBNIFTTERITVET,

Ffe. IPSHRRDSEEMEFIAT 2 L TH S D2 TONAFMIBZEIER TE D TREMN FRINET T NPADFEERFRED LFLTVFEID
ROMFET DI EZERELTVNE T, Fc 50D AEMIREER T Bt S fER S NIch Al E
FIFAT2 LT, SETICBD > IOBREDFRFELHINABIDRENRIRCE D EEZISNKT,

Factors

Supplemented periodically
——m———— qm————

Chranie L]
Inflammaticn

Microenvironment
Chd s undifferentiated

Mouse iPSCs

Benign tumotr

Cancer stem cells
BN PHUBIRORF 2RI T 3 Z & TiPSHlilaz i AEBIa~ZEE
THBZTELICHIILTWVET,
With factors in chronic inflammation and microenvironment of tissues and
tumors iPSCs were found to efficiently be converted into CSCS.

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.

RS v IFUNY—Y 2T LT OHS vty st .
RSwIFUNY—YRF LElR EARDRENERZY S | ()
B BRI, . (Y =C}
MR PIEEICERICERIZRUBII 2 T (LY, BIfEAE PR
DR < HRERAIRICSIZHT T ENTREICRD SEHESN
TLFET.

Wi BlE, BETHRSNBER00~200nmd Uity —
L (F /N T EIl) OBl BREEERRYT3UE— ~O—
Fa Y PEBEIC K EIDAEIEDE L HAT B HED
BREELHE LT, BeOBREBRRERNT D15
DIHT7ZBIFE L. in VivoTBHERNE < & < #EAET 3
RSwIFUNY—YRF LORREREZLTVET.

DDSF+v U7 ELTOURY —Lo
Liposome as a DDS carrier.

Cell without
Cell overexpressing expressing antigen
antigen

1

URY —LARE EICHAMIZHR T 2D FEEESE T,

Drug delivery system technology.

The efficient delivery of chemotherapeutic compounds
to cancerous cells are collectively called as drug delivery
system. We were successful in the development of a
method for the efficient encapsulation of anticancer
agents by a unique 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.

HBR R (CIRAVZ1T S BEEIBS FIREIDDSD A X — s
An overview of active targeting DDS by the liposomes displaying
the antiobody, which specifically recognize cancer cell surface.

UE—bO—F 1 YTELCLBEYHA L. mp
Drug encapsulation by Remiote-loading method.
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EHEERATIZESE Medical Protein Engineering

N
IV IROBHFOCLIEEERRL. 5/ BxEHE A RTAROEEDFME

FEICRIRS IV IV VEBTZDEREMZRFEL. INS%Z BHRO[LEYR— TS LHEMNS
ERISAY 5 Ich DEB AR BA TN S, KRR st vaoms
EFRBEAFBYNEDS /T EDEE - FIITE . TR smres gmm @ T
ECTHRELPITWVNI VNN TBEZTBL T 2HEZEB/ LD :\3\;_{(‘)"; < TN g axhoustion g J :.__.
2T, TNSORIOEES B ORI AT S ;:L)J

N N drugs
2. MFEFFICEEREZNHTNDILAZBEELTHY. % R e
BLRTEAENKREV [DATR] ZHRENICEET ST %‘32”‘
LT ERREINEDEIH L E BREN DRI ICE BT JPppp— m;f{ Ny

= SONESEL = N VAT T Bhot-tumorT(d Tumor e

—C::\—é%ﬂ{$$§§u?l_ﬁ%®5:ﬁ%(h/£jjptl.l\éo D\AJ%J%/EI I~ mml[:mﬂmm -nlsu:a\.g/: e {\gm
DENEOE LR EIHLEROESBRECHY. IV/SIE ARSI ET. @i
THEERLINSDREFHRE T R— UL, S-cationftZHTR | e/ Y

. . . . . . . EIEEICIE N, e Lot laf l@f ™™
Medical appllc.atlon of prgtem engineering is our ggal, basgd RIS ‘E*’ t;: “::
on understanding of chemical property of proteins with protein METE=ET, Anﬂ;ﬁjsn'wo:nq;:;;wmmr
manipulation technology. Graduate students master precious technique diluted serum
on various recombinant protein expression and purification, as well as /
solubilization techniques for unstable proteins. They challenge to apply e . Luminex limboddsteciia
these techniques for medical applications. Recent our focus is immune- AL S o "
oncology. We are developing antibody detection technology which
allows quantitative and highly-sensitive evaluation of antitumor immune I*’“""""‘””"”
response by preparation of comprehensive tumor antigens. The key to S-cationization techniques o 1 )
improve cancer immunotherapy requires technology for personalized E.coll __.,,%-ff'-g, + m(rg':i:‘“ g
medicine. We open the new way for cancer precision medicine assisted e Consturedprotein  TAPSfonse ‘""""‘T;; )
by protein engineering. wmorantigens " orcang ' areein

\. J
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B =R F—Bf WHRBUEZ Research Professor Junichiro FUTAMI
9 v INTBOTa kil 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)

JRAIT « REESEY VNI BOARTERKEDHIEICE T 5%
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)

.
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EERERSDEHEtZEZI YU >V T T BHMUSCAT-Assay

Monitoring of antitumor immune response by MUSCAT-Assay

HNAMBBRTEESHRIZLU CRERICRHSIND [BATR] 3. BEREINEOEME L (CHEVIMPICHRINTATIR
TAENEINT 5. ORI AREEREDIRFAVEETHMOEER/NA F X —H—E18D. TiFRE?S
WrERDREFEIC (F. ERIICHIR/VY — VW RIRDLELIRB N AR ZMRE T DR/ NRIVDERECRDH, HA
HROKFEDRNBIELP T VI TH D, S-AFFMBEICKZDENSY V/NTEDOTBEE,. LuminexE— X
fiizfEHEHE TRIFE LIzMultiple S-cationized antigen beads array assay (MUSCAT-Assay)(dZ DRz
EERRT DM E D, 2019F KW IST-START OIS LDZED T, REEZY UV ITHEITOERLZ
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 Walzl-snlnble{ull-
antigens are unstable and aggregative properties. S-cationization techniques S-cationized antigen
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.
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Addives to supress irreversible thermal denaturation of disulfides containing protein

IVINTEDDFARICHFET DI RILT « K (SS) #BalF. IVNITERFAD [H] THIREMICKELS
S5UTW2H, MRAPICSSHEENEE L TRO TRIVEDEW/N—FF =)L (R-SSH) H4EUS T & T, SSETR
EHERIDIET U C—RICT VIV TBEMENTUE S, COEERIGEAI Y FARILTFF—K (MTS) TR
MBI CTREND DR (ICHFIT DI ENTE. IV /N TBONARTBEREZKIBICEH TED. REMOE
BECOILARRZED T D,

Proteins use disulfide (SS) bonds as “pillars” contributes higher conformational stability. Heat-induced SS bond breakages inside
protein molecules generate highly reactive perthiole (R-SSH) that triggers SS-shuffling chain-reaction for irreversible denaturation.
We found this chain-reaction can be suppressed by adding methanethiosulfonate (MTS) type reagents that quickly eliminate
perthiol groups, which are the starting point of the reaction. This methodology is now trying to medical applications.

B-elimination
A Chain-reaction of irreversible denaturation
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ABEIEFRLIEESEF Human Centric Information Processing

AARDEF TR, BB, S0, Ea—XVAVY

TI—RAZRELTND, EDT—VHABZENREL

- I g S (CESF » FEFEICELIBEEGH
LTD 7235%:/5)\‘?3722&0)3:3[ E?Mﬂt@“%i & = O B
DEEDHBENESNDH? ABIFEDEEDIEHZ _ .
RATVNZDN? NBDBECTED Y AT LAY
7 I —RICARTARBERFAN ? 7 E. ARBZTZENIC
BALSELTVD, INSHEATENRE ABICES
TEVWSLERNRBY—EZDPT7 FUTr— 3 VBEREAD
FANIICRBETTH D, BICABDIRDEWNICLIT
WD Y RT ANRFETENERVLDO TR, BEAR
DEDOICIRZDED CENTEDN . TDEHET THEH
ADDMENLICVWEZEZTVD, NN [Ea—F YV .
Y by IEHRILE] DBEYEI5TH S, =

TIANEBBLIE-RTY

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

on probabilistic model, machine learning, Bayesian statistical

inference and compressed sensing. Our final goal is to generate
new services for supporting people all over the world.

o HEEMLEERIIEDCODEEESICLD RVEBAESS Y b T4 —LDWRBEFE MISWISHRBEMFREAEESHE(SCOPE) FM274F
E~FR29FE

o SHATATICEIKIIANY—ZEZRUBERRESFY VAT LADAR B B8R (O F27EFE~FR29FE

o FU—FZa-J)xv hD—TICLZFELBEEOSHEBFENEOMR BiEg B8R (O FH30FE~TRI2EE

o REXBZEAVCEBRHEBOETIVLE - SEAMARDRS HEWR NTTAFT«TPAYTUI TV RARA  TH28FE~

o EREYIVIT DO DEFEHENDEENHTT TO—F HfE B8R (O FEM9FE~FMINFE

ﬁﬁ ?E%ﬁﬁfl\ Introduction of Researchers

B8 Ef B % 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.

FIEE®, FE, "I REYIYVICRBERESOINE" 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.

RE, "AX—rFNARCLBBRFEZOMA, BASESAE, vol73, 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.
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FERRICKLSEEREEOEFHFEMLNEANDIHR

Enhancing a Glossectomy Patient's Speech via Voice Conversion

BEEDIDICEPHEZUIRT 2 CHBREBH CERLRUBEFIZ 2= —Y 3 VHREICRD. KFARCTE "HBE
T EVWSBFEESWEZNALT. INSOERENHES UEFEDOHEMSEZRGT LTV D, (R LT, Kb
NICHBHREZR/ O LOHICORNICHRZR F?éﬁT@k%*ﬂtuéU =1Ll eI
WEFATHTHY ., BERICGEEZR #35;&@(¢Bm% BEI1=aZ/—y3v
ZWMUREDBENMRSNTLET>TV D, BEARCTIF. & t@“%n%t%ﬁm
TEEMZEICKY . BESEDORDNICE %Zﬂﬂhw%ﬁmﬁéo&%% BEULT, F
MANCEEBENHES ULEBFZAAINGE. KUAANSEVSEFE U TETIREE B S,

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 B REAXOUEMR

individual wear any special equipment, which results in more natural opportunities for speech communication. (PO RZART bOTS LKR)

RIREH SO IRVE"HE £ BiFHER C X3 IRIFSTRIEDIRR

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

SIBERADEFICBEICEAMRLTVD, BREST—IDKRBIONETENL, RESH SEREHHUTEREDE
BZEREIT2EEDIC. BRBZUE T DLHDDONRORINTESD TH S, —H. AN—FTNARDERICK)BZE
ESLMUBRREZBRICINETED I ORENE S TElL, TIT. AARTE. FRELZHDI—HICL>TAY—
hFNA ZZAVTHAPREZRER T ICRESZINEL. BESHSBRP ADRDOV ZHE LU CERIEZTRL
IBIELZEBELTVD, INSOETEBRZERABSEI NS, SR
R DFRBHZFTDRET R EITERATE D, Ffew KUBEDARY AT, &
NS DHEEIBRIFANY MEEOHTILP. BEREMCKLDBHZRARICH
QTENHRFTED,

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 BEMARTORSLANLOE—~T v

commonly nowadays and equipped with microphones and GPS sensors. A, & BEO7AIVRENEDI =27 ILAT)

HAMFRRT — 9 [CBD < BARAREE DO RHAFH & IRRAFIA D F

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

BMI&IF, HEKgIZBRIMID2ETEI> TROSNDEBBEDIERTH . & zféﬂgﬁ% 1,3 ﬁb&ﬁgm'ﬂﬁﬁﬁﬂﬂbgi
N ES5RAI%E CIEBENRA T 5. L. ZOEN
WRTIE. MAMBIC BT BEHEYLBOBMBBREN SEET BT 0 B o S s vos
FLTWD, EFEDHFEICKINUE. FEEDBMIBDRSEHRICIFMEI) DD wh1 28EEcolsE0 LR CEBE5I TS,
NT—=hep . EBPARBICLIRBDTENMREINTVD, Hald, MR
NIBHLIBEOFEZANT, BERDOFH#ET 353 AD0mN 5 14mDBMIBFEHE
B8 /NI —VICHfESN2 T EEBESMC Uz, S, BMIBSEHRE/ VY —
VETERDIEBEDBERZEESHCT D EEDIC, BEZzblcSTREZRS
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

children are classified into 8 patterns, where those were recorded from their O to 14 12 14
years old. Based on the result, we will find which pattern will lead to obesity in future
and its cause. BHADFHEEDBMIB RIS/ V9 — >
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ERBHRRY NT—TZ3EF information Network Technologies for Medical Engineering

E&PMRIBER CERDHF TR BRIG, BHT  — soratasoy TOPDAEMEE
L il e i T W S BT
o, SRIFE VI F—IEERLT, UGBS o A

MERODBVWEEBZRMHETDIENKDSNTLET,
ARF. EvIF—IEANTHEZERE UV AT LD
EBICK, ERAMRRERET 2LV ENIRE(IC
BRDDHNET . AEBWMRDET ClF. KREERLD—
BERUBDEET —9 ZNENICTELUTNIET D ED
TEDRY MI—IHEMCDOVNT, HE - TEZERL :
TVWET., BENICIF. B28Y 5D RRE. RExRY PIPBIRI—EY T gorr—omme

D=0, AVT—Ry FOREL - B - T [Tt SCn o
{E3%4iT. loT(Internet of Things: €./ DA~ —xw k) e e e
[CRDAN—hRy hI—=T, KRy hDT—=T(CDNT

MELUTWVWET,

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

LThings), optical networks. RIABDEE(C LD QOoE [M[_EHfHRER

J

ﬁﬁ?ﬁ%ﬁ-ﬁfl\ Introduction of Researchers

B ETF % M &  Professor Tokumi YOKOHIRA

BAMISYURRE. (RExXy hI—J, 4 V99— v NOEE(L - SHEEL - TIEFEEEHTICRET 3%
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.

N18E B35 Bh #  Assistant Professor Yuya TARUTANI
Hry hI—T, REXY ND—T§lfEH. 10TICLKDAI— bRy ND—T(CRET BHE

Optical network, Virtual Network reconfiguration, and Smart Network based in loT (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.

. J
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RO 5 FRIBICET 3%

Highly Distributed Cloud Computing Environment

EROISURIAVE 1T 4 VI TR F—IEVI—CHRETHEET—/NEI-—TIHKTHBITZISA TV M
DEDBEHNBENTVDBSICZNODOBDBEERIENKELBZIENBIFT, AMARATE., RET—NEAVI—
v ~EN U THOBREIZHT(WP: Work Place) NBEIS B2 EEA A eI SO ROV E1—FT 4 VI THd
Around-Me ComputingZiZZ22UTWET ., D Around-Me Computing ZR&RE LT, REBT—NZEIT A7 b
IEEOWPABBIS B2 ZEICK>TRBYT—NET SA4 7Y MOBDBEEEDEEZX 2 RET —/NEERE A E
[COVTHELTWET,

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
location decision algorithm that aims at keeping the QoS of NW-Apps as good as possible under the
constraint that the server migration traffic has to be suppressed below an acceptable level. Around-Me Computing

129 —3y FEREEITICE T BiR%

Technologies to Upgrade the Speed of the Internet

TCP (Transmission Control Protocol)(d&-f 9 —= v hDEEAEN SERINFHEIT TV IO NIILTIH., 7—9
VI =2y ND—=IOXIFR—LBREBLREDHEIDETEESNTVEGN 2 Texy ND—TJREBTHERINICESICITERE
FEEHTZEREBIEET, XARTIE. T—9 VI —% v ND—JICBVTEEERENBEICHIF S NIIREE
(TCPA Vv ANDRET 2DZLOE T BI=HDTCPOILERY. LTECWI-FIO@AAZFBETEDRAN— NI+ VEDY
ILFR—LARERICSVWTBEREDE EZESMultipath TCPIZDWL
THRLTWVET,

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.

Multi-Path TCP (Transmission Control Protocol)

loT ICKBDAV— bRy FD—TICEAT BHRA

Smart Network based on 10T (Internet of Things)

BRLIBYH A > —Fy MEfIZAVWTEE T 2BRENER U, 10T (Internet of Things) EHEN2HFICKELTUL
F, loT WERIDEHRIC, ZNSEFIBURERLRBRTZ TUT—Y 3 VHBEREINZD—AT. INETDA VI—R Y
MEIT TR EBESN TGN S e cREBENFRE LU TVE T, AR TIE. 10T #HilfZBWVTAD QoE (Quality of
Experience) M@ tZBHE UTCIRIBEE - SlHEEAMT O™, loT
[CBITBDEFIUT « EOMICBREBDIRICOVTIHIELTWVE T,

Internet technology has extended to communication infrastructures
between various things, leading to a field of study called the IoT (Internet
of Thing). As loT 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 0T technology.

loT #E8ZFAWCAY— M4 T+ ADIEE
\_ J

Okayama University Graduate School of Interdisciplinary Science and Engineering in Health Systems | 26

)
Qo
o
-
O
)
s
o
0]
()
)
>
a
)
[yl
o
m
o
(ny
m
>
o,
5
®
o
=
5
oa
w
®
Q
s
o
5



&2 E R #IEBPY Medical Devices and Materials Engineering Section

FIRERAEFITESE Advanced Electro Measurement Technology

RIADBRIARR - BEBRAEXERF. #OIERTE=E
BANEZZXDRRDURZERIET DICHDKRKERRET
Fo COMEDEHCTIE. HRCRERE R DBHIRZF)
AU, £FEEYEDEREREZRITT HULVE

SRR ZRAET 2 CE CTREZBRLE T, o, Ik
FIBRIRMICKIUFDLAF VEBOMRERD LICHS
I BIREHEE. BROTEMREKBRE, TRILF—-
RIE - ZDREDH CTRO SN2 SDRFADITO>TL
FI. COWRDEFTIEF. TV OZIR, T# b=
JRAICEET DMAFERENZEEEI LN TE E
BRBENBTDOH 5T, BRETER. BBHERE, & BEBEHRES AT ADRFE & REARENDIBH
NIRIF—EEREBLVDEF CEETCERT,

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. L, . :
In this group, you are able toacuaire the R&D abilities related to FHDWRBIC R 172
electronics and photonics, which will lead you to sucess in wide-range T T ALY LS

of industrial field, such as electronics, automobiles, electric energy on
the top of medical equipments.

ﬁﬁ?ﬁ%ﬁfl\ Introduction of Researchers

B #f FIZ M 8 professor Toshihiko KIWA
TINIVYIRET = HIVEERMER OMNEE R EERE R A

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

T INIVYIRT = VSRR R E I FRIRRE N A

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

BIRERREUI TV YICLIERERERNAIERE DR

Ultra sensitive measuremets system for immuno reactions using a SQUIDs

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

Compact high-sensitive chemical sensor devices

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

NiR B3 EBIE  Associate Professor Kenji SAKAI
BEREHS Y Y ZRAVHEREAY R T LOBRE

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 REEPIES 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

BEMSIE - 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 Bh 2 Assistant Professor Jin WANG
BERDFERBE U ORF

Development of small molecules chemical/bio sensor
® J. Wang et al., Sensors, 18 (12), 4461, 2018
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BIERRENR tV/YIC L 3ERERERIDAEREDMHFE

Ultra sensitive measuremets system for immuno reactions using a SQUIDs

RERIGORBZ G/ TTD CENTENE. FmIOBIZTRICITSI IENTEET, T/ A—MLTAX
DK FZAVDWINRRREEF, RROREEL ) DAETRENMIBLLY Y FILTHD EV S FHHD'SH
WET, SSICTORHEF. BREGHIEYTZAVS LT, BEOREREXR ) DERERRENEHEHT
TET, NICKI RERECTHEREED SEMI AR ZHST LN TE, BREOEBBZHSTILICH
BHUET,

T I CTRAFBLERFZMNAUCRODERERES E /Y THHISQUIDEVW ST EY Y ZERL. 2 LEOD
WRETAY AT L7ZRFEL T, SREBRINTRIREAZRIZY S EICBRYBATHET ., INETIC, ﬁ
[T /HTFOESHAET DA DMERERLBRERTERET B EZHSHIC L. BRNEEREEDS

B bZ&51 T 2 EERAEICalF It RMEATVE T,

If an immunoassay is performed in a short time, a rapid diagnosis RS G BERERS T Y TS
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 y
immunoassay is expected using a highly sensitive magnetic sensor. .‘ - '5‘1 P
This leads to the reduction of the amount of a sample used for the .i\ - W=
immunoassay. Because of this, the burden on patients can be decreased. - TJ*R? é;m
In our study, we are developing magnetic measurement system which is

laptop size and uses the most highly sensitive magnetic sensor, SQUID, o:.' > o0

and attempting to realize a highly sensitive magnetic immunoassay. We gk o W <
clarified the signal from magnetic nanoparticles depends on various T
conditions, such as viscosity of sample solution, and the challenge to o eEEE

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

T SNIVYIRT = H)UEEMER ORINEE R EYBEREINA

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

MEREZRIEICVDTHHED LS (CBNIE, RROBHERHERL., BREFGZLEL T ENHRET,
MieBR, BBICEFRE LT SAIVYRT S DIVEHMEEF. BREOMEZERDZSHEE CORIEIT DI ENTE
DHUVWEBTY, WcBEDINETOMRT, CORBIFEAT DT INVYERET v TZHVD & 8
SOMR T, BEEBDRENTREICIRD LMD N >TEFR U,

TR, TONVYIRRET v I ZE M. RERBEZHRE T WM NRXT DI LT, BECHRID 1 RATU—
ZVITDOREICRY . BEN DB EE SRS DRRETICDICHNERBEIDELEITCVET,

®* TSNV 1 IANILY DERMTIREN S 2EBHOK. ITFOL —F—&ifi. FEEEAMOFERC K VIRCIRITANRENTE fco BB TIE.
EFRBDTTO—FTT INVYREFHL, MIERHZEERLTVS,

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 [

; ; ¢ - JzLlElz
resolution. Our recent research results shows more than hundred kinds Py BHARGR
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

the sensing chip and returinign it after puting a single drop of the blood

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 / i \\
ultrafast lasers and semiconductor fabricaiton technology, terahertz come to
be the most atractive and exciting technology in scientific and/or industrial
fields.

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

>
L—HF—sULR FSANYE

J
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AVITI—RAIVRAT LETDE Interface Systems

ABO B Y OMR Y NZEHBEECIRET 2126 (C
(F. ANBEDERZGA. FEEBOREZABICETA D
Ea—<2 XYY - AVITT—ANEBETT, AH
BRSB TR, BFARBAPEZT S MEVST
KRR ITETSS Y MrFRLBRORY FER/RIC, HFU
SVA VI T T —APEESEREZ UK S [CEER
EVIREEZEXEITSFEZMELTCVET, Ffe. E
BEOBEILPHRIEDICHDEESZIEY AT LR, AD
KO WK UTEBYDPICA > THOKRTFEIRED L A
Fa—0ORw b, EYDOAEZFTRIEAETROR Y
KROOEFZERDOER#E Y (COE S B 2 REE—
IIREDWR - EEDITOTVET,

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.

. J
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B AR BX M &  Pprofessor Akio GOFUKU

KFETET S5V NOEGREIEFAICET R

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)

[ | %}” ?g::t'.:\ ;Egﬁg Associate Professor Tetsushi KAMEGAWA

CTERAA RTHERONR 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 24 1 —0ORy ORISR

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)

L J
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EHIRIEEREIT A5ANERONR Y FOIHR

Study of snake robots to move in a complicated environment

EYDEE. OBDRIBREMIERTHIBHSHSDRBICEDMUCERLTSY, INZIZNICHBRIZ L
DTENR, HOWIREZBE TETDIAERONR Y MHERSND RN G Y FIRFRIEZERRT 2 KEWIHOMR Y
hMEUTIHRAT DI ERENBFEINET T, CNETOWRT, 3ATEEZEH T D2ANERORY hOFOMY AT %
SMELZDOTIRMZEN U T, ZRBBEEREZRELCEF UL, KICBCENZRET
ZAERORY ISV CTIRIEREER ZMAT 2R Z LCW\E T, JRIEF. K&
BRFCBH TEINERORY FORRZEE LT, ORy hOBIMEBREDEYT
BEREITTE UCHRDEEZBEER T 212D 7 IV T XAICET 2R DIT>TLETD,
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.

.

CTERAA RT&ZRIONR Y hZerobot®DEaS

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

FETE. EEAICESNICEROHZR T THADKREWEEZ T 2FRNLITHNELSCR>TEF LI
FERDFAMICHAN, SHBDREITOHETILDT, BESTANDEIBHNSIFEICHERATT. COFKTIF. #HEEC
R (EFRTD) HBEIC. BRGESECHATTISBRVKLIC, CTTHDODZFRLT, #HHEZDRABOKRRZHES L
BOSERZTVE T, ZOH. BEHRHOEMNEBENICCTOXIRTHRIE<ZET D EVSKEBRBENHIE T, Z
T BRI ULBWEK SIS, ORy bZERMRBIREL TEHERNZETS VR

TLEBRELTCVET. EEORKEI<AEOTEMNZTSORY hEVSEE
TZerobotEWSHRIZDIFCVNE T, TNETOMKRFFEICKY ., EEIHNT
DORY hZERRERIET 2 CECEMDRE L ZHEDDERELHZEY —
Ty MIHUTCHERNTEDIEZRLELTEX Ulc, 2018FI(CIF, FLLKRFRR
FRCERBEDBEETAICHULTIDORY MEFESETICE>TVET,

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.

HREE—YICEAT2HRA

Study of spherical motors

BEBERAVLSNTVSE—YI(E. BRBICEET DN 1 DOOEEE Y DEEZ LN TEF A, NICHLT, REBE—Y
Tl ROLQGFZEEOHEY COHBS LD TENTEET, MAE—IZALNLE RCBBETZMHDE—IT
KIRT B ENTEBEBE L IRILF—HEDO[ LARFHEINK T, AR TE RAET—Y DOEFOOEHEFE.
CELFOEBEHAFEN. BELQE MV ZET DICHDIRERRG DN R ZEITOCVET, Ko, BEIGE. BHes
BRENDKEE—Y DIVAZIRET L TVE 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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EEtasERMEEBFT Medical Devices and Materials Engineering Section

HHERZEDE Cognitive Neuroscience

H“’@#%EﬁEE’JBET ENR S HBENHESRHISEIGE (IVIR)
. ERRHERERREA D EREITSE & R B AL BT (CBIL <
J‘C\ﬁﬁ*ﬂtb\i@“o LU, BHEBREDHRCERED "
RE. R MEEREBE. IVRICERATERS, z{xnﬁau %ﬂﬁ&%ﬁd)ﬁjﬁﬁm
RITRIRRER T I\ A ADIAFRFAAENERINET T, BT \ HNEEREA S R T L
=0E. B ICBHISBE CER TE 2185, Mo i i g . f R EE AR AL H 5B
STIHRBEBEFRE - BFRLT. £ bORMBMEE [TTJ RANED R MR
ZBIEL TS CEIS(IC, MREMERR GRAMEY/\—
FUVURR) OREEZMADIAZEELTVWETD, _ : ViR
Functional magnetic resonance imaging (fMRI) is a technique to l’:}*d) m&ﬂ“'%ﬁgmﬁﬁﬂ

measures brain activity. Since MRI uses strong magnetic fields

e E=35_

around the head of the subject within a narrow tunnel, any b *ﬁ'ﬁ'&i iﬁ%i%
device used concurrently with MRI must be free of ferromagnetic E"ﬂ‘ia" EARAE
elements and not interactive with the magnetic field. In our il 5 L E T B AE

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.

imﬂﬁﬁﬁ%ﬁﬁ
“E%Eh#ﬂﬁﬁ
fibd 48 BT 4R &R - AR AT

Introduction of Researchers

BE =E # B rrofessor Jinglong WU

SRANECIBDRitEER v bD— T ORI L BIEEIHRBRORHIIRREERT < SBE~NDINA

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
SREIBANZALOREPEFFEEHPELEICET 2R

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 =RZKR B) 3 Assistant Professor Jiajia YANG
BEEERIAL 1 X — 2 Y O FIEIC & BT ER AR EAE D AZEA & SRANAE R HARSEREL I~ DI 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.

\_ J
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Integrative studies of neural mechanisms of memory and development of Alzheimer’s Disease early detection system

n,b\%ﬂrliw - RIBDBEZFIIERE UTCEBRMEREDEERTT, UNU. SBAEDIRAGER(FHERFEDRME TH

 SRAMEDETZRVIED BTeob(CIF SRRMEDRHZM AR EARTRTY ., AT TS, SRAECEOMEAETEE LT,
n,h&DnBF‘@H (HRER Y D —J DERIAERAEDRARIEET IVOEIZEELTVWE T, TNSDMEHFEDHRICE
DNT. SRAEDRERARZHT Y AT LAZRIELE 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.

i BB RERMICE D
J ERmEREO TR

WHRICER T SIMMEARE - DEREHOFREREDRE L OEADHFRRRE

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

AHRIE, BREZEORVWDTIEES S EFE ICARIIARARI RS PTVE
Er, HEREICEZNEUDEHERA. INFETREBEEINTEREDR
AHBETH D [MRTIAR] - [RE—EHRN] [CERZHUTT. VOTIEED
522808 E0KREEREANZILZTEZEN. RARZNFEAZAVTR
BBL. HEEOEREZZBVET & ZBMICIT>TLET,

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.

MRIFRIREICH T 2R EREDIS

YA - FMRAEBDILARDEH = h S DOEFEA & SRAE R HIRZ BB~ D R R

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

UHRERRFE. BANRE (ER. FMRERE) [CESHRBRVICEEHSTFD
PICERSNIPEDRSIRVWRETY, IIHFEKRRIF. RIEE(CHENEBRD
BOBIHERS(ICEHFSNDEND, IFRETREEELTNBIEECHD &
MRESNE Ulz, ARERDENIE. MECKDHRMDEELIFBECENHE
EUVTCURBERISE DI AN XLZERBL. TOMREDIEFRAFE RN
DRFECERULET,

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.

R DB

J
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ANIVRATT7YA I ABBPY Healthcare Sciences Section

ERPRIGFABEEZRTEF Advanced Clinical Nursing

NIVAT 7 DEFIERZKO SNTVNE T, SnEDEN. REDZE(L. EREOEK. RREBEEDEL. /&
DFAEF v v TREMCEMRR URITNIERSBRVBIFLEL TVE T, FtIRERHRZRNET IchIC(F
INSORBEZHEICES A, DL, JMHLTOKIIDKRDSNE T ZDIEHDAMIFTERDZEDEF DS
UBPIHIBEZER T 2 EBIC, BR. R F2. T3 A X EF HRTHFREDTETIEBOEFICHIF
PHHZEBL, ZTNOZEMEUILAT DEENZER/ DI ENKDSNET, FcBEDORHTIF. AITEUWVFMIFR
DRF. APOMRT « I ADFAICKDEENELE. BEKRAOIZ 125 —2 3 VFEOREFR. QOLHAARKE
DOMFRZBU T, FHEORERBHRZBET 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. )

ﬁﬁ?’%%n‘ﬁl’:’fl\ Introduction of Resear

AR IEE 2 R professor Junji MATSUOKA
EEWSEFZEEELUT, SN SFi - NE - TV RAITSA 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, Ikeda 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, Ikeda 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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nbAREE L IERE

Changes in microbiota with chemotherapy

HE. BRMEENBLORBICRIFITERMNEESNTOET., BLIIWGESEWVWSFEZRVCERMER
EREILTVER T, 5% AINARIBEICKDBENHMEZOZR(EEANARIDRMROEE, SEN#EmRICK
(FTRBELOEERE, LRI ZETOIFECT,

FHRIOEE EZEEDOEWE LN ABREOBEAMEDE(LE DBERZRET 51 hICLIEEHBRNE TR T,
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.

ELLROEMESESRNERE

Awareness of Palliative Care in Okayama Prefecture

EROEER. RRHERORERHEZIT O TLET,

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

BILE Y BB DBHEBIET R

Development of devices to prevent osteoporosis

BreE) DEEENMERATES. BHEBETFHOKSEZRFELTCLET,
COEBDEMMZIIAT 212D VS MEBRKREBRNE TP 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
()
(V)
-
=2
0
Q
=
(]
W
o,
()
=}
0
(]
(%)
wn
(0]
(@]
=
o
=}



ANIVRATT7YA I ABBPY Healthcare Sciences Section

FFBRFEIFEDE Biomedical Informatics

ADHTIE. BRT —IPERT —IZRVCHRZTOTVET, Ffo, MIUKRE®RE/NNAF NV D sz
UCTHEBHRERZRVERZT > TVET, BRT —9 LIIRRDHBEZERE TCREINT—IDI L ZiE
LTHEY. WEERY AT L (BFAOILTRE) hSHEUTERTPFAICAVTVWET, £457— 9&(31%
SOEEEN OEHFHEINDIBEHROZEZEBELTHEY . DBERPAY—ND 3 vFREDD T 75Tk
CZEAVTEIRLTVERT, INSOBEROBETZEL T, ROEEREZRISZ tk’)&b‘%ﬁﬁnﬁi%’a‘:i&.‘jj%
SEBELTVET, &le. ZOULILEBERBRVERN STEERE EDEEICK > THARFEEICDORIF D T =R
FICANTWVWET,

FoT— R

EEIER. 2EER. £HER. £ERESNE. D7 STILTNA R BRASHELE, NAFNVD
R—L~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

ﬁﬁ%%n‘ﬁl’:’fl\ Introduction of Researcher

B HE s 2 & Professor Mizuki MORITA
ERT—9D;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.

&ERxF—9I DEA
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.

EiFRBORBEERE
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.

EBEITEFOBASENE
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.

\. J
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SRS —9 D;EA : EEOMROES ST E FZEDIRED T

Clinical Informatics / Biomedical Informatics

BFNILTREDKRERY AT LACBBINCEET —J FXRET
DY, MOADILT TIFERBENH#HUVREDHRZT D ENTEFTD,
JeERF RRBICOVWTHIILBHBZEIY ., FREFALLY., £Lo
e ENTREICRBRD CENHFCEF T, ARH TR, H2EEITHD
WROFHIE®, BESADFEROTARE, BT —IZAVFHEWw
FRAZERT DB CBEE L TERBELTVE T,

We can store and extract large-scale medical data easier by using Electronic
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.

E Q3+1.5%(Q3-0) = 535

Q3415 %(Q3-Q1) = 430

a—hiERt ARt

EREDEESEDLR

a3-272
Tyl = 201
PRl =219
@ -167
BAqE - 94.0

EFTF—IDER  KEDRHEREES

Biological Information / Biosignal Processing

BoOUICH2 YT —NSICBEICHETIHRLBT—IZREZT 2
ZENTEFT, ZOULILEYT—NOEDOT—IZREDIHITTER
ITBEERHFPTCVET, BYT—ICELHEBRDONBITIN. T2
ERPRROREICHREL I YT —PHICNIFLO T 7S TILTN
A AN SHREAEDFIE A T2 EROFHFERZLIZY. £Wo
e ENTREICRD CEZBELTVE T, ADHTIE. £EEED
ERVFHAOTA. AR—YPDNMELEDTIKOBEH, AX—~DT 75w
FICKBRERDFHDEEN R EZITOTEF LIS

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.
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MEHRBRZIERIZ S E Radiological Health Science

HHFECE, EHRS @AARCEERR CB0CR 2 N\
SRR U CREDAEICET R AERRL. EIC 1 muRem > sBAE
RO - IETIREDA - SRR - IEHREYCESE L SRS DEFEH
EREONRETVET, . FBAZREFITE. &R
RZRERPY. TSR, I CABOBMEENE D LS, B
BT (REEHER. BETRRRE. SHEY S 1 U—Y 3 VRe)

| 3 sEuRFACHIZHR |

hSERFRIAIRTZE (B L < BA S NI BRERIRIS D ISR - J
BUERRBEKESEZEA LTV LT, REFROBEZRKT
BR) [CEBDFCLVRFZRH O ZERELFT, HEETI «— RINNwIEHTS

_ . - CElckD, BREmBEBRRS
The aim of our laboratory is the development and application of UERRETSCEEBRET S

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 - ERSFTRERER (IGRT)
analysis including developments of various dosimeters, radiation - BETRERSHTAE (MRT, VMAT)
exposure, computational simulation so that those knowledge and - ARTTHEHESAEE (4D-RT)
techniques can be useful after their working at a hospital research CRTFRAE (BT, REA 4V

department, a research institute, and a company. ROROETRIEEE BNCT) [CET 3G
IR RO =¥ c G IARIT

- VBERE S ENMFHROBRICE T D ERKRMFT
- MEHREROMRFRIC D - BRfF

ﬁﬁ ?E%ﬁﬁfl\ Introduction of Researcher

[ | ﬁﬂﬂ E‘E ;Egﬁg Associate Professor Masataka OITA
MR EEDBORARFEICRET 2R

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.
2014%6 8

M Oita, Y Uto, M Tominaga, et al. Radiosensitivity Unceartainty Evaluation for the In Vitro Biophysical Modeling of EMT 6 Cells.
2014%6 8

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

. J
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ettt eEE B ORELICRY A

Research of optimization of radiotherapy treatment planning

NABREOEBMICHD. BFRERORIABIURENTFT >TVD, AETE. MR, PETRETILFESY
UT «BEROMAEERUBEGHOERMOFER. GEEE. BERMODERDES(ICH > CERBERARCE
PEEERY, WMBROBRHFENOEMBE RIS (Stereotactic Irradiation: STI). BEZ AR REE
(Intensity Modulated Radiotherapy: IMRT) & &k U'O#rAls@EE AR REE (Volumetric Modulated
Arc Radiotherapy: VMAT) 73 EAHIRICEVTERRITIEAL TV D, BER. BEHREE CIEHEBESTBIDERET
YIRREHE & A FNREFTHH ZT VBN SRBLZTON TV DD, BEMFRETIE. BRELZITSBIC
W3 EE/N\NS A — I K HEOFHE P BEHRD TR I)LF—PBEDEVC K 2 5HE Z W IRIRE S & UL ZF I
REN—ATELICITV. EECERNRESIEZRIET S EZ2EHE L
TW%, SHBDEMEULTIE. Al (Artificial Intelligence) WHREZE ZH]H
Ui eNeRBLEIEREDBERZEEL TV 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.
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BEHROIRESTRFED S UIREFHEICES T SR

Research of development of dosimeter and dose evaluation

BHREETE. RINVEEDIETAED K UIREDMENZFDQA (Quality Assurance)FERIZE#EL LT
EEINTWVD, AETIF. EMHEREES. IMRT (Intensity Modulated Radiotherapy). IGRT (Image
Guided Radiotherapy). Cyberknife. Tomotherapy®@#|FBIC &2 ERBERFHREENERLTWVD, N5

SBEAE. NRFRBFNLHAIN, FENRRESHAEICE D FHMAETIEREN S ZH S T ENL L. B
IR EREN TR EST DR P E Y T HIOYZ 1 U—Y 3 VLD EREDE VIR ETHIADREF N R
HOENTVD, BEMARECIE. FRLABREREECOERZENE UTREATEICERT REA B LURE
SHIEDREFEZITD. BRESTORAETIF. BERRT VAP ILZEFA LR
# (RadiochromicZ « JU L. BANG Gellg &) wEEROBKRZFB UK
M (DU vTRESH MHsNnNTHY . TNSDRESTZRFELA L. EAS
KOEYTHILOYZ2U—Y 3 VEDHERZEBLU T, HLOPBEHIROTERE (X
R, BFIR. BFR PHEFR) (WU CEHEE CIHho R REFTMERZ
HET 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

FRFRABNH T (1) EREBHBICHITIEERS Usually sach inidence is independent
- - - sually each incidence is independent.
E&Bﬁt@r«:&)@i%ﬁkﬁﬁ%\ (2) %Eﬂﬁﬁljéﬁu ° % Coincidence occasionmlydavaplops the
BN B AIDIRASICTL - o BRI T S HBTR. (3) holes nto series.  Accident
ERRS(CHITDNEICEHAT 2HBMRE. (4) ShEP
HEENEEDY —Y v LY IR— BT 2K ZIT o T
WET. S&. BEMHERICSVWTEHINDSE/ L7
AT4 7B L. A/ R=2Y 3 VDEBZEZ AT
HICIE. BEENBERERIZIBSTLICRUET. AL
DREEREFBDICODY AT LZRIZIZHICE. @D WA
ZEINDINICONT., BEDEEN SZENICHE -
HRZITVNE T,
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.

Work environment Work environment

Swiss Cheese Model (Reason)

(time)

young

Pattern diagram about emergence
of aging stress

. J

ﬁﬁ?ﬁ%ﬁ-ﬁfl\ Introduction of Researcher

[ | ﬁﬁ% ﬂ% ﬂ ig Professor Yoshimi HYODO

(1) EREZHEICHIT2ERSHFLLDIDDHENTAHR

1. WARETF, BT, BEErE 2088 FEOERRERZIFDODY —Y v JVAF)IL V=22 T
—RWERETERYT SRR ZRESEE UILERZE2HE DG, IADERF, 2018, <EIRIH>

2. FETE WIET  BECRIBHEAIETI A X 201654 S | BIREEH 20178382 | BHREE <EH>
EH#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. OfFE B E R2BEOKINT FEREEYEE BRBEERN] $4MR (RHSERFR). 282-309, XFHILTLY R B/ R,
2014.

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

(2) EBVZRI(TBH - EBIT BRIDRRICIIS To ZIERIMTICEI T SHEHRA
7. FERTE AR BENE CYATLTvO (R RAENRT), 8697, Bk RR, 2010.
(4) BE - TBENEEOY—Y v ILYIR— NCET BHA

8. EffiFE, HPHTF, HPRZ : TA Y VT RAMUVR - BIR— bEFIVICKZEEHEOBHIRRICET 3 RANTR, BROELE,
1(1) 0 1-151998.

. J
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TOEAETWICEIKERREHBEDDDT - YT Y2 1b—Y 3 ViEDHS

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

BRUDHE THDEENNFTT, ZNZOREICT DS Information g
M- ABRURED=— &, FROFSNFNREH=— """ exchanes

RIS BT, DB (IO ICHES NSRRGSR Z
AW —=2JY 22—y aVEACLKDEREZEH
BERLE U,

BHECEF. HECHREUVCERETIV [EESHERT
OtEXBHEETIV] ZREZ . BRRRSENOERICEHY)
WET, 7EAXY M SIIRICES S — ADZLENF
AICXD. IULLVEBRZEHBEGRREZERIZ SO0V
I MMIERWBATOET,

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.

Decision

making

= Information GreenBlood
exchange (1973)

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.
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S FEeEBEBREEESE Regenerative and Reconstructive Medicine (Ophthalmology)

@A R CE2Fd 2EME U TREICET MR Z{T > TV D, MUNO—XAREREOFHRE. ATHRE
DOREFECEIIBATERR. bUNO—ARRREEG. EUKRPHET RS A7 A (CXNT SERRERZ = U,
ERTRERICERBD oD T3V ARER Theadk ) —iEEE U CRUNTHIRSN TV D, ATHIIEX H5RY)
DEFRBEEBRIET, MUAFREICSWVT first-in-humanEMREE BB ZEMRT 2/csH. () EXRREER
gafetétE PMDA CHAEBVEESH TS, BRI E U T, RIRDEGEINTZIT > CEfc. S55RDIEHAEA
NOBGCTFEZREL, 1IEEZE SNP Z{E > JOEHEEN CRREEEL T (MIREEEERLT) MGST2 &
WNT2 ZHE LTz BRIRIAFRE LTI, BFIET2/NERML RER. SIESERRX (25KRBEREKIE) (CF
T BHRARABYZFHERLTND. RBBREL LT, BREFM. HFEFil. RABRFMREOFiMHIT>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.

e G ;J):.: Cy
/ CHLOOH
N—( ) -
J u
e T— 2 A A DA KAk BRTAE
EEBTARA BHLATEREBEE ¢S
Okayama University
Retinal Prosthesis .
LR TZZEESS
\. J

ﬁﬁ%%n‘ﬁl’:’fl\ Introduction of Researcher

BHE B2 # I 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.

HELBEIGTF (Binocular vision susceptibility gene) =/ v 779 b3 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.

FUNO—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.

BESHEK - RES - /NVEERE (Uveitis, Oncology, Pediatric ophthalmology) —~%XKBEMME. KEAHEHEG 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.

HBICBIFDREDHTE (The role of visual perception in society) ~EERFDORRMAER (SAFE) DOSHE

Matsuo T, et al. Correlation between depth perception by three-rods test and stereoacuity by Distance Randot Stereotest.
Strabismus 2014;22:133-137.

\. J
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RBONNZBU | ([BRESEREATHRIR OUReP DEMMEESHR)

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

BLUAZADATLHEE (OUReP,/#—L v classll EEKSS) (. ABEBREREZRIUIFLUY T 4IUA
KAIMEZBSSEHRIOT AR [BRESEREMATRE] Thd, EREDATREENSER (EER)
ZEHDU TR ERE T 2D LT, OUReP (FXZ2R(FTEAME (BKIBT - ZAER) £V, &
EOREMRMEERH U CREZEDCH AN T, 20028H SELUAZAZREARZMERS D FHRIZED
NHEBHERR EEBEORRERTZED TV D, HTFEFM CTRETICBADOURePIE. FEEMENTE
THRIFENEL., BONIBHFOHLVEERFIND, 20134 1 BLIEE., (B EEBEEERLGHEE (PMDA)
EMEERZEER. 2020F(C(F, FEWKRA VF aXR—I TCEIE U TRk C. ETEERZHIBTCESRAH
THd. fit5. OURePZZSTIRTOATHRSFEMEDORE T, FHERENITEHT 2EE (BRERZME I
EBHZMH) (CIERIRNGDDN. WIEET D2HERNITLET D2EE (RARE) = ] -

([CIFHRD TN COEBRICEIT T, ATHROBEFEDBDH 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

L to send the signal to the brain. FLRA VFa1R=F - JU—=2)b—L )
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HRZEFTS | ([FREEEET (MIRREERESITT) DR

Strabismus (binocular vision) susceptibility gene

E b PEYEERTYZERTCND, COMRHRMKEDEEZE UTCRENRIRTH Y. ELERERBERD
59 3LRFHRECHD. INFTT > CEHBEMRMRDEBRIATRN S, INEEDKT % ICAFHR LARIR
PREOSND L. RREECRREEDOHEENS SRRRENFET S &, —IMERERE IS ENTH
ROKRRILO—HEDNFV T ENDN ofc. Fio, BELHETDOHER CTH2Dr. Jurg Ott (Rockefellerk®) &0
HERFEICKY . HEMRIEDE5FRATEREMEHFNZITU, FHE (DIRE) BEETFEZHRER. I5(C.
SNPIC K2 &M Z 1TV, RREIEEIGFEED4Qq28.38BE TIFMGST2. 7931.2%8E TIFWNT27Z RIRE:E
BLTFEUTHEUR. 2018F(CIFHAERMTHFAKE (AMED) BIFESCHIMSEER Sy b T 71— A
(BINDS) DZiBZ{ST. BRAFEARFEFRPTOMEHTERIE & OHERICK Y CRISPR Cas9 £iiizfE >
TMGST2/ v I 79 MROAZERLTHY . S5 MEROWREEZEAL 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 WNTZ2 as candidate genes for strabismus susceptibility. MGST2

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

REANDIEF

Your project leads to the future of mankind

BWEDH(E. EEIE U TOREEKTIHRZ L COELDICBVET, LML, bU/NO—XRRESRIN TR
SN LT, BODMEBRNIU AR TEETDIERZEHDICUICTETH Uz, BRMHEERCEN >TLL
k. H2VEEIH SHAREERZBIEL TV KR, HRDEICEFILLDZVICRIEATHEEAD !
HREHEUTVRIREICET R Z—REICHARLTLK ZEBFRL. BULLDTREBLNERNE T,

Please tell us your interest or idea. We are always happy to have talk with you to develop a plan for solving your research
L 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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EEEMERINAZEDTE Pharmaceutical Biomedicine

ADBHTRE, 1) EEORIICEDLS (CEERMN
SETEZN? 2) EERRMZLAT 3 EHPESED

HATOEF[IEZESIE>TUVDIN? EVSRBVEEST
WET, 120 T. BXTELREOD—DIF. 25(C
BESNERN. BLTEULLDRRCBLTOLRWE
. EVSEHTT. BHRVERG. maoERER (Y
ZMEOEBERYBS, REASEAME MBSOBE
T, 2(CDVT. ShE CREICH 2 S EIS DB,
SEIMEEO BN DE S N2 LIRS OEE(Fam
Pract. 2018) . BRI DRI N2 BHOBEIRE %
BESNICLTEE Ui,

-

T

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 2)

elderly population, b) antibiotic administration to common cold Rcxtical Ty Lists
and ¢) relapse of tuberculosis. li ;& ""!'EL{?‘L:]
=
Contributing to improve quality of the health systems
G by clarifying trends. )
\ y,

ﬁﬁ ?E%ﬁl’:’fl\ Introduction of Researcher

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

SRR RRIE (BRFK - D SO5FRZ. Mz EAUTHRL. HBHRZET,. HtaExzEIEY)
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) EBEEECEEDEREIEESHE>TWLSH ?  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
Infect Chemother. 2019;25(4):267-72.
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BEH DRI B ICKLDH?

Why some diseases are hard to cure?

AFETE. [BREPHEEORSIETEVICKLON?] EVSEVEEB->TVWET, CCETICRACERFERD—
D, 2ECEESINEEFD. BLUTEULLWREICBLTWLWRWEZS, EWSEHRTT. BH7EUVLWRREIE. &
[IORREZDMAOREARERY BD. EEMIRHEEREMNEOBETY,

CORFRZS SICHRELT Dfeth(c. TRICKDHERRIM, =/ FAKEYXT L (F./DDS) D/ERZREFC
AN DA CETBIMEER EHEREDH IR AR ZBE LR EED TV T,

HENRRICBBETCERREBRTH S, RROMMERR - MEBREDBEFEFEOREEDRFZ. & MRIE
BATRIEUIGNA S, F/FTNA R - ZXTIBEE - A 70O/ GT /N4 X
I8 ERFRAMZ IS0 U DE RN REBRROBRZT I IHETEDH TVE SFmR L ERERI=ATIER

3D culure of disease and normal cells

9o AbF7ZE U T FEROEAP ZOREEIM OFREREZED TVE T, (Tanaa o al, Blowclertals, X015)

We are asking “why intractable diseases are hard to treat with medication?” in this 1mr-
project. A hypothesis we have after series of study is that given medication cannot calls

reach disease foci due to abnormal fibrosis and vascular structure.

To test this hypothesis in diseases such as cancers and pulmonary hypertension, we s .
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

. J

EEIECEROEEIEESE>TVEN ?

What are the current status of medical activities and diseases?

AARTE [BRCBIIEETBCEZDIEEESBZO>TVEDN ?] EVSBVWZESTVERT., FER.
LETP R TF—9%FUDHETIERE I T—IZRANT, BRENBETZTSDDTT,
CCETICHSHICLTEZC LIE. StnE CTRIRBICE > TLS LA OEEJ Am Geriatr Soc. 2018). %
Bl 4EDOHR B DR SN SEABNDHERNIRSDEIE(Fam Pract. 2018) . Z U THBRN DI SN 2D
@ (Epidemiol Infect. 2018)2&ETY . TNHIF. EHNTSDGSHEEICEEL CERHN' EE P, EAFED
RN T TlEHIFBATUI.

AARZEBLU T, SETHRICEER DTV, DHIER TORFDHHITOHNTE ek S1d. BRADERE
BPERB[OHBAICONT, KUILERT =Y CRDERZESTVNET T, TNICKUSDGSZHET Bz D
BERREICESRTATRER. KW EBREREZRIELTVEXT,

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

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

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

. J
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ARISAEESREF Human culture

CDHHFTIF. AOFD - B btRCBITDEET
ZEX A BDMEEREIE DD DI BREE ERDFEE
B REUEDHEZ L TVEY, U 7T
Pttt U X MBBOREZE(ICHHERLDD. A
B - ABSULE (BEa—Y 7 «) ZIEZ DHREHTR
Fho, BBETOADG I ADREICETLIBEZEAR
BINhZBIIHIFHIEEZBIELTVWET, ZORET
DEZBEL. ABEZRBRELUTHEDZHDORE

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 i) 1 UNIVERSITY

also the actual problem in this world, aiming at our development Student Center

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 [TO—=/NIbNLR - [ - RIBHAER] €T

will discern humanity deeply, and can contribute to construction (Global Health, £Stice’ andEnvironment Conference)
of the science for society. DIAVMIIKE, PXUABRE. 2019498108

. J

ﬁﬁ ?E%n‘ﬁﬁfl\ Introduction of Researcher

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

TIRiReE | GREE - MIEE - FUXMRTEE, BIC, POTRTAXAD D] OWRE, x4Yr0rhOY—

FRES  MMRGEL2 ETR2), 5{EHE1461, REERE, 2020628108 [HE]

[POTRT 4R D] OBFE], SRFEFHFR1682, SRES, 20174108208 [#E]

[POTRT A RADZEER] [DA4U— - TSvI0 1)L BRFWRIV/IN=7 ] PR, Wiley Blackwell, Oxfordpilk 2015  [HzE]
[POTRT4RAD D) OB : Fatl MIUAEEBMRES33, BILAEEE, 20114128208 [3F]

[POTAT 4 RREZB[ADHIC], HREBE, 1993F128108 =]

E—9—-T7390F [POTAT 4« RRER) £TF, ¥OUE, 200452858, 2004698258 [#ER]

MEMETR] [POTRT « RASEL27 RIEMwE] PR, BOKE, 2003F18248  [57 VEREHER]

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.

. J
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PIOTAT 4 XAD [in] OEZ : KD ABZOHF

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

FRBEADHREBEINZERFHOO—<HFEDFU
2 NHBRERT T AT 4 XA (354-430)1F. BEIC
Dz RIEEE Uk B8 Fphilosophia BRI B4
EEBUT, BICRBERFE TN ZDTE
B BEWR D) \—F) CBVTHICESS &
CAFCTHEERNNICHEFND LS ICEETDELS,
(D) EWSmEOKEEEREUE U, ATETIER &
HBOFE@BEEO T, (D) ZPDE ULBRDABZOR
HMEBANBESEERLTCVET., COMRD—iHkiGE
WHE [FHOTATF 4R D] OBEZE] » [F9T2TF 4 XIAOAEG : SRFBICESRRE] (81
B2$§930(2018.5) ISR TV, B, COWEDEHIC, RABEBIFREE [P RUONE AT
SARL - FUZAREEAUZZLEDISH] (2009 13FE) . EEHEE [HHAKHATOBANES—5
2N SIEEN] (2017 —19FE) . BERWEC [HREKMICHSIFDhumanitastlExD [E%] [CDOVWTOEES
BIZE] (20208 — 226 ) OWRBREZIFITVETD,

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.
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EVERICEIND [fE] EROIAR : BELDIRFZHS DT

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

EPERFABDEB/OCAECKELEND >TEFT, END2N5EV>THUT UDFEBLBDTIFHRL, EF
DIEHICHATERGER) ZKDDRHBEHNHZRFHF UL, INBITIFEDKDIBRDRBRAINGDDH %
FESLHOHRNERZRF X CTERNICERUE T, FIC. BFEICEN > TIFABME(humanity) P ABDKE&H 1
(&) OE@MHGODICHR>TLDIEICBEBL, HRERKITVEIT, VISTA TShY. POTAT~4
XA EDFFERDOBEROMRN O, FIZ . EEFAG BE] +40 [BFICOVWT) TSIUA YN [
DKEH] ZBEMICE > CTHSRADEZBEDMEERIC OVTOHREZXTLTVET, COWRKRTIE. RHAEER
BEIRC [EBHEICHIT2 [BE] (CRET27 TR T 4 XADAREER] (2009-11FE) » [HFKHAIC
BIFZBEERCET S [E] EROMIEES] (2015-18FE) OREXZHH. EBWEB [T 7DRBE
AXZHRDBEICKDH I (BEF) DEE| (2014-18FE) OHEEZIFTTVET, 2019F [IDORE
UEES MUDETON Y EVRICKH T DEREDIEREDBER] Z0 T4 VMNIIAKZE COGHIEMRERIC
THEERLULF 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.

. J

Okayama University Graduate School of Interdisciplinary Science and Engineering in Health Systems | 46



Ea1—<57A4 /=23 288F9 Human Care innovation Section

BASEiRma Japanese Culture

BATE. ALFEWV, BEY. FE. T UTIHEICDOVT,
WH BB E#ZEE., EDOLDICEBEATELDOTLLD
M2 ZNE. WKDILEBICEDKDIBEFEZS AT
BDTLEOIN? T ULIEEEBICONVT. IREABADT
P DRBICRE URD'S. BEDHADALHE UICE
Hezol(lZERL. BREADT 7ORGICEC TV
HEDFRICETIWMRZRALTCVEXT, B &
. BB, TUTHREICDOWVT, BEDBEDALDE
WIFBRERECHN, CNETEIFEDZERELUTIR
KEARDT 7 DRGEZEEDHTVNEET ., BEFZDHAR
EPEEMREHBRADTPBREERESHRIEX Y /N —
NZDRHTEU, BRIARICHMATNE 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 e
night and day, range widely from nursing researchers through SISO [HERE] HRE

nurses and others in the field to international students. (AR ERNEE AR ER)
\ J

ﬁﬁ %%ﬁﬁfl\ Introduction of Researcher

BAR BX # &  Pprofessor Masafumi MOTOMURA

THZiERRE (Research project)

1. TP DRGICRE UcBL - BEWY - FEICEIT 2 TA8E - 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

[EE] (Literary work)

SERT - NS - ANENR [FERZCSIT2WREOANER —RIFERZZPDIC—]. THRUERE. 2020F (HiF) Yasuyuki
YOSHIBA, Satoshi KATO, Masafumi MOTOMURA, "Intellectual Foundation of Researchers in Imperial Universities: focusing on the
Tohoku Imperial University", Kobushi Shobo, 2020

[BVW-AXZ - T 705G - EFF—]. RS—/HhR. 2019 (#F) “Aging: Humanities,Clinical site of care, and Gerontology” 2019,
Polano Publishing (multiple authorship)

[WEZEEZIPBE - THHCICHB 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)

[83Z] (Article)

BARICHIFZEL - BEY - FBZEHD [EBRENF <RV BHICET2HRE - 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] £7BOEBFEZPDLELT « MURFREREASAERIZMREHCE] 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]  FEERBD [EFF] BRZH<-T . MURFRERARUERIZNRRMCE] 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 &l RUDAT. 20154 Cures and medical practice: “The History of Japanese
Thought 5: Method” edited by Tadashi Karube and others, 2015, Perikansha Publishing

. J
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[REXZEDMF<IEV] &lF. ESVSEHEN? ZLTBEZSESDN?

—BFHE0 [BEW] ZH20EEmiHR—

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

HAANICE, BOWERZEDLR ZRIC [FREPFEDICERZDF <R Q) e
EVDEBHNLLHONET, COFEZEE, [BHEAARBRSHEHTHZIR  ramemtt-dnitnsmuomaonms
SDTIF] ERXRUBANSEVDTEBVTLELDN. DU [EKZRED
F1e<BVEH] & ENEZPSHZOBMHQOLOET. HaPEL
NDRAT 4 TIRAAXA—=IDELICDBNA>TVDEEZISNFEIN. T
DEHICEAT2HRNBARIFEAED D FEBA. [ERZENFIZLR
WS OFXRBEZRD ZLF. BENEE. WRPEICERT 2 AL DEHH
QOLDE EICETZEEXSNF TN, —DDOFEHPH LT THRZS T
TEFHUVEETY, ZIC. 20OV T MTREF. BREEXADE
WA SIEICEVWTLEICESNS [ERZENMTT<BLEH] (CERZES
T AXZ (B2 BRL. RAF. BERME. BEL. MEAES) ZE2HEUDD, FEEZPLEZCHE L.
7 DERGICIRE UBH SMENARZTL. [ERENMF<BULERH] OBEEEZOREZRAT 2 EZz8E
LTWVET, AFOVI T ME 2020FEH SEHAE - BRMRAICFKRINTLET FEESES20H00007),
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
Lsupported by JSPS KAKENHI Grant Number JP20H00007. )

FRTAGLFDER
R EELE

AXZ - 7 DIRG - EFZZRET 25— (BEANE) OEE

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

E%ﬁ%ﬁ%@%ﬁﬁ%ﬁ%ﬁﬁn?%??ﬁﬁﬁt UTC. BEZRRDDVE T, CNETDBE [ ~enmemm ammnns ammevasn

FHRF. EF - FEF - EYZFFOERME. HREUF - DEF - AT - BEFEFOL

FRFPPLTHY . A\XZOMREDERFEFEALEDIFEATU. LML, BLE h‘
AxXsrTORNERS

EDELSICHEZIDDH. LHIIIHREBMESGSDODBRE., NP SDBEHULSETADER
HIFIAXZORENSBH T O—F T IHELRHDDTIEFBVNTLLDID. T3 URER
BEREICES. 2OV bTlE. AXZ - T 7DIRE - BEFZIMEIT DHCE (&
FAXE) th—y—F‘iﬁz‘ﬁ’i@UF‘;ﬁ<;t%§E’]t LTWET, B - EBIHEB (FRD
R (A4 - Y0 ~OY—]) [TFREIN. 2014FE~20195FE DB CHEZT

WE Ul ﬁﬁn&%lg\ MNEELT [BLW-AXE - T 70RE - BFF-] (R>3—/H
ke, 2019%) EUTHHTUF Ules IRER LD [HAEERD [BUW] Z6H D0 EFERTNY
) £E&BICTOVIIMEEDHTHY ., [REZTEFOH TV ERBDD ?] [FEEFEKK
EWNNFBDEBRDON? ] BEIRRDIEELICDODVTHEEEDICER D5HE [EUV-FRY -
FEZEFHDHZD6 DDV DHETICEIT THRZED TVET,

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 R MEOUETRTEF Christian Culture

FUR MU TIE. RAAFU X MEDTGHRICHT S
ABE (&<IC @mDIFUFEY. mWEBL. FEETFED
HRECHRE SAEDORERMEICEAT 2/RE) (COVLWTORE
BEY - REFNMEZITOTCVET. L<HSNTL
BERDIC. FURXPHISRCKDER - EanfaiEDRILIC
REBRTEZSZTHY ., BRAKXICHITIEE - £
REOBBZEZAS LTH. FUXPMABABEICOL
CTOEANBRZR D TCHK I EFBOTEETT, W
RDIEE UL TF, ABEICOVWTDEEP, G- &
HORAEF U X MERICBIT2BERICEDT I A D
NS, WADER - £oHEORRICN T DRE+
UZ MRORIEDDHTET. (ZEDBEDICIHUT)
R E i Z B8R CLEHEICRUE 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?’?.%- -nfl\ Introduction of Researcher

NEHE B B M Assistant Professor Rei HAKAMADA

[BE (TNTHIEHE)]

© BEH [SHESBACEB— [Tt TOBRNRE- 5] ELTOAYINRL] EAXREE [NV RORFETEA TOX7],
oAk, 20154, HIBHE @ BAERPp. 169-195.

@ BES [[7+00U7] FEOEREMEHROENY | TEREIFEE [S2028 OEDHAE (701U 7] REE] HRE. 20164,
9){B81%8  IBAEFTESEpp. 176-205,

O BEB., [SEADBEE) 55D - T LF (42 [REEGH] CBIS [HOMV SEHFUR NRICHIBEHE), [Beigt—ToO—
2 - PHR— - PEI. BRE. 20185, HIBHE | BLEFpD. 65-88

[(EBRY (TNTEE)]

® BHER. [TUIVFR-INSIYADBHRHE—<5 - COFIC>BH<BOIRILTA 7], [T43—2], ittt 385, pp. 89-103, 20084,

@ BHE. [{VICBIT2EFDRDEN], [HEZ], ittt BIFIS. pp. 116-139. 2009%,

® 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.

® #HIE. [RAFTYRNICBIDIEE]. [RF2MMAT. BFELWEM. $£1755. pp. 91-110. 20154,

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

@ BHE. [ZE—NWEFEELTOAB—I U ITUA R NSTR [ERTEE] [CBF2<MDB>EBR]. [T121—], #kit. $485. 20174,

. J
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IERUEERIEIC I B A

Concept of the Human Body in the Orthodox Ascetic Tradition

MIEBICES TSR (BH) LEFEE25 2@ (0. B) ENSEEEDRSICEHELTVDDRESSH?
MOSRAFEHRIEN [ABICE>TDIR] BOREASIN? NEDHSREZDHLSD DR IBREE[ICDOVT, FU
A MAOHFRTREEDI SBRER/IBEINTECONEWVND T EZFFT B ENAKPARDODENTT, SVIER
Z1351F, FURMRDELICBVT., ANEDHSREAEDKRSITIEA SN, BBESIN, ERDITSNTED
W 7ZRAT 2 T ENRPRDH T ETETHZEVWSTETI,

FURMKTE. MORAY (BRZH ) FEROEEDEM. S5IC. HILICHITDREFRRE, HEP
HALOPDIC [HSE] BHUFERITN, AARDPFTHICEBLTLSDIF. FURMDEELT (k) 5D
BITICBF2 [hor2] DRVICDVTTY, BATRSFUHASNTOLFEAN, AUy IPTFOFRIY
REREMLATHEDKER (RBA) EREVWSFURMOIIL—T (OY 7. FUIT, Lb—IXZTFREX
ST NIbAY, RMEEZPDICSHTOEHOEHZEELTVETY) Hhl. EROBELEBEFE—RIS
EHPIAICHRUD LS BRIFWECEEZH S IBTIEZREL TV EN B F Ulce ARARTIF.
DIEHDEB T EDREPREZMFI[ROPLICHER. [DOE] ZHLDFU R MDD ABERORERZE
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.
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E%?f?—ﬁﬁ Medical Law

INTCDANFLT DREDERZZIFONDKIICT

BIIC, SEBERICEDES LB ENENENSE @%ms:w@
S SHRAED TNET . SN IHBEEREY

E (2B EDERKE TOHRENERNZ(IT5ND
KDICTBHTE) L. MOBREDECRERZRET D
[EHICBEHEEZ ONDENFRZRERL, ESLTE %ﬁb‘jﬁﬁ@ﬁ%&ﬁﬂﬂbt@ﬁd)ﬁ%
Fllc, BB, [2EAC RSV PEEZERD
EEBERIFAICOVTRIEINEERZHSNCLLD

ETBHDOTHY, BERF AV T4+—LR -tV L
k(S BEROSRACES < BEDLSBENSFIEREL BEOECAEREORE
=32 COEBABICHT 2EERV LER) | #O8

ZEICBVTHERLESETEHDTT,

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 of Researcher

BT B M ;B professor Noboru YAMASHITA

HRFEE REN OBREOREZRIRUERDOTRDIHDENT 70— F DIRE

LWTE B (EHOREEEED<ZEBHRORE | BEHARICH U THSTRTNHTSNBHEFND Y & U TSR 85,
2017438

2. WF BEN IEHEESALE 2R REEHES. 2014458128

3.UT &  [RERER0ENSE] FHRESEF7S 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
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SENM RS54 VB ERVEBEERAICEV TR T R E BB

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

PEAA RS54 V' EBEZERUERBRFELICHS VTR INEREICOVNTDENSH

[2EAA RSAV] [F. SLOEAFECHNEBEZ TEERICTT 2EDIHN DRLIFEFTAZHEIT 20D
THY, THREZHRILICEDI<<ERE (Evidence Based Medicine-EBM)DEIR(IC L DE2BEABDHEL (&
EBE I THIEBENEBRNRITONDRIICTEIIE) CERBEMET DI ENBEFINTVET, 20OV
I KF. ZBEAARSAVHHBEDZEEH ERVBLI2REBRDLDTHDICDICHA DNERKYEHENEDZER
PDBEFEADDHESMNCULELDIETDHDTT,
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1. Establishment of "clinical practice guidelines" that can serve as
a clue to establish standard medical care BEOZERNSDOHEELL
2. Examination of the role that the "clinical practice guidelines”
should play in medical malpractice litigation »
EBM

\

EEOAREREA DB AR

1271 =LK 3Vt M BEZERUERGR OV TRICINERECOVTOTHA

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

BEDHFLZREABICRIRE BB HITENRIT NEFREIDRE
4/72* LR -OVEY S (TORBZEBRORECK)EEDNZENSZ T (CEBR UL S XA TRETRIC
BRL. FCREEETAZEERTZ L) ZHEZEICSVWTCEHRIETBILHODEFERICOVTHTLTVET,
BHHICIE. BEOEBEZRFZDCODHBOMLTS. EMBREBOIZ 2T —Y3VDHYT. & - BEXED
SEHEFECOVT, BENUEERENDA VI 1—PF7 U —hEE. SBROEBKE CHERINTLSEHEA-
BERXEDINE=ZEL T, ia“iﬁiﬁd)Fﬂ%Eﬁ%i?ﬁb\Hjb%@“o RWT, ENEDFEROSRU DD, BENZE
ABSZTRICIERUICD AT, ZEABTDREICSEULUD DL DICT DIcHDHIERSTZITVE 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 A2TA—LR T
View and Disclose Medical Records

BEOEHCRERE

SZRABRANRIE

. J
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Pl iR o & History of Science and Technology

EEZEE ML, R 20HELIRICHB VT, FilT (technology) H'#lZ (science) EBREICHEU DL KLIITREY,
BT (science based technology) EUTHRET 2T LICKY, EFEEESDELZRL. ALDBETHP
EEEEBTE. BEHREOCRMOESAABREOMELZBRELIE2RE, HRICKEBAVYNT NESZD
KIOICIRUF LT,

BRI ERRAERCBVTI(E. T7ICHHhD3RIZEMOFEREVNICHDINENHNEHNSD K
SICIBRUEUIE, ADBFTIE. RIZSRUEMDHRICHITIEVAICDOVT, ELITT 7 ICENZRIZE M=
PILCERZOFEZHAVNTIHELTVET,

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.

What can we do with science and technology?

ﬁﬁ g"l’.%-‘ﬁﬁfl\ Introduction of Researcher

NEE MT B IR professor Yasuyuki YOSHIBA

WZRERRE « BFRiE

(&S]

SEFMT. MEH. ANEXFEE [FERRCSTHANEE—SRIEHTEAZZHh0E LT THUER, 2020

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

SEMT [EIFTOTRERZCHTBMAEHOEEEE | RIEEMES & REBSRIMRAERE] RIEXFERS, 2015
EBEA=ER. ANEX. SEHMT [RIECHITIEFEEE | T —HRRORILEZR SBHEDNIT] RICKFER=.2011

(@]

TEFMT (MEORY MEFE - ERBERDORRCRE] [BFAXMR] 1, 2020, pp.15-26
SEINMT [EWEREORZEEMTRIC OV T—#HBRAOZ:REE ZhhIc—] [FRIERFELHERE] 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

. J
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IRCERICHIF BBV EREZH

Aging and Science and Technologies in Modern Japan

ek tBRZ DA CRABAHRE. SHEONEBLPERECED2ERE.
FHENOAOICEDIRESE. HRABGRBZRIATVNET, INSDRBICH
U, BIZEMHPVNDCERUWIGIRERON, AAKTIE, BRHERIK
HBDRBICONT, (1) BRZNFEZRANT, 77 ICRADDRIZRIMDF
EROBRBZRILL. (2) FLRABARICHEVTEREL CTELRIZERMOEEZ
HREDEDIURBNHNTIRA TR ZMATVE T, (1) ORETIE. FRE
KICBTDWFEZDEATH SEERMOEBA ERFADELRICDOVNT, B
SPEHFACIVABURNZNATVET, (2) DIFRTIEF. NEORY
b DFIF - ERIBEDTZH DRZHAMEERE ZDFFE - BERDREICONT,
YHERREED KRV, BERFEPEEREICHTDE UV IREZEMU.
ZOFREICODVTIRTZNA TVE T MEMRO—BBIIHEE [EF AR
=l [CEETNF Ui,

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

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

Research concerning Intellectual Foundation of Researchers in Imperial Universities

AMETIE. MEEOBEOREKEICHD [HNEE] (FRINRS - HHlEs) -
ABERRE) [CBEBE L. BZBEPEERFHIRENNBEROZEEDE LN 2
JEHEFHRICE VT, BERZOMRELEN. ZNOANERDOZELITH L
T, TOERRZ. EORRICERFH L. LDITIRDE S DD B . FicZ
NZNAREDOBIED WVNVRD [HINERE] XD EICALY I > TODhY,
ZHERL - HARE - HABRRBRLEOZELAFRDBF DRSS (C L DI
[CKUBASMICULRDIELTVE T, ARFOHRIE. BEHAOBERZED RAFFEDELT
. _ N = N R W MR X

MEED [HNEE] CVDHICBRREZRET2DH TR BRBED
REMEACVIRECTH D, ZNRDEN HZERT 5 L TCOREZES
ABTENBFEINE T, MARRO—EIF [FEXZICHIFDHREDH
NEE-—SRIFEAFZDOELT—] ELTHITEINE 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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RIARFEEZDEF Clinical Thanatology

EET 7ICEATRRRFHENEDLDICUTRODZDHNELVDD. EVWSEBREDEBEICERIBATVET,
ZHTH. BRI TZICHIZDERE. TNEZITD2EANDGRDHZS5T, HLDL S UPAERFBRECDHE
ZUFET, Flo. ADEFRICHDDDIETIFRBREZZDEICIE. SEEDAALIF TR, RANINE
TEDOCERANE, FOYDREPERYT 7REE. HRBRECE>TEDKIIRBERERONZEZEX DI LD
WEICBS>TEF T, TOLIBERN D, BEEROTOETA. AEDRKERMEICET 2R, ADLDSBIC
DH02 EFSFRMABHRPERREICOVTERL, BYRBETREDEVHERERLTVET,

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.

ﬁﬁ%%n‘ﬁl’:’fl\ Introduction of Researcher

L= H%E :ﬁ Eﬁ Senior Assistant Professor Haruka HIKASA

EES7ICHITRERICATZIRRRETOER

o DEBE - BIENE. BKEH - "HEFHE [FENEECHATVD SR BRAETOER/— K EFEE#EE. 20185,
o HEBE [BRRECHIT2EREEDER MED—BMCZIEDBERNS] (LRl BE265. 2015,
o HEBES [—DDAENBIDABD BAHEROBENEZH ST [EFEZ EFmE] 5255, 20074,

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.

\. J
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EET 7 OERICED OERICHTIER

Consideration of decision-making on treatment and care

BEPT 7 OAHERET DEEIC. RADHFERFEEINET., LD L. mRPT HICK > TR PERISR
ZBRRBHE e EEIC, BRRED SREINDEEDERKICOVTRERICISKER. BOBSDMERICE
DVWTCOEW TEEAHZERECETDEVDANEFHNT UEELFH ) FA., EIRELTAREICEZ SNBD I
. INFTAYICUCTELMESHRNMBRLBVERUIEUTEIND ULNEBA. Fie, @ZEELEITNERIND
DRSRITEL T EFOYUDREPERYT PREEDBTHRLVEB U T2NBULNEEA. TDX
DRGEZEZHT. RADHRLEZEEITDEFEDKIDIBRILEZREKT 2DN . BEALEHREICED X TICAA
PRIEPERET PTRBEFEDLSICEASINELIVDD. REICEZDZ SOCRAEXIETZHDEDKL S
YV—)UDRENREEVN ST 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.
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BERRECETRRVWADERES 7 DERICEHT %A

Investigation of decision-making for incompetent individuals

ANEDRBEBICBV TR, BRY 7 2RI DRANEHEE CSRIERLECK > TENDREZTHICK
BETERVEEGHHIE T, ZOBEIC. EDKIICLTENERETZDONEVD ZENRIBICKRUE T,
NICELT. RADRRRE TR D LUBNCHTS > TREAL TOIMER CHE D DHEERDN. REDEADR
BESPERCLEG IS Z5HE LU TRET 2D EVDN . RIEODHFLZNRZ DDNKIBRON. BET 7
WHEEBOHMZBE T DUENHDDNRE, SEIEBERNSEZBIDUNENSHIETT. TNSZRFNT D
ET. BRHFTERZRS. FAICE>TRELVERT 7DEIRZT DICHDRMZERLTVET,

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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V=% )4/ R—2 3 VEDEF social Innovation

A /RN=2 3V BEHEHEREICHDHBDRIE UNOICHI T8 7 IO
BRI U T I EDRAENBA L., TNICLDE
DOBED/IVI—VDELZERT B, FICMEHNZ
DEL>NMFTELT. INFTEPHZFEHADOTRE
SNTEZ. U UBEICEMEHOASMEE LT, it
B SHIRFHRICEDRLIRUANILT, RIER@EPHR
WisE - NOGHHHE - BIESNBD LN o 12ldD
Dh. ZNHIEKIEEICH > THEXD. TOUIE
RIERION SERABRERET « ~ FUVITHHILL DD, 1]
EHREZHEB UBROAOZREZ I ET20H. &
DEBFRNHEDBFORETH 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 RS - 733750 ARHRARAGEAR L
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.

’fé‘f-ixm»@gm

%

\_ J

ﬁﬁ ?E%ﬁ’ﬂfl\ Introduction of Researcher

NEH KR - E  professor Daiji FUJI
FRREE | AP BB 8 U B S B X N = . BICBILRTORERT A U— PRI HFICEIT 2WEMRE.

BHARE (2018) [BARZAFEBIEDEREERZEEL | [MILKRZRZRARUERZIMARHCE] 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.) BEFFARRE e
A/ R=23VDIRIAY S NSTA LEFHODADZ XL EHIE] hR@FE. 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.

. J
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“BMRAZ” =17« - /N— hF—EOigHEES

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

“HhgRIE"D [ROBAN] BOSE “BFRZOEETDORE [EDELIF] THD. SHREENBZEARVEE.
BSCRS UOBFRWEIC. BREREHIREZEBII T2 T v D - 7Y ULV T AMOBERHRDE
FZEIET. BREEEOIHNEBVWFILEZIIa "7 « - N\—hF—ELUBERT. ZES DM HEHFES
OYVIJhERKT D, INFTR. HEPBRUEREDOHEICKDUNOICH (FEHBEIRDOVILY T) T
[FHEEENT—RZRIT T, EEERSHORSELEFEDY VNILE UTEBEHDADPREITIR DI,

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 leaders of public-private partnership are positioned as

community partners to conduct collaborative learning projects with students. At the UNOICHI (Uno Port Marche), our students
promoted Teshima Island mandarins as a symbol of recovery from the industrial waste disposal insident.

WIS hi-% 2l U-HRNEE
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SEOYERE EMER
cyF4Avpy7T ©®
CREVAY MED
R LAEEER
- EEhE

LU HEBEDERAEFETOCADHEE

Field Research on Tourism Campaigning Process of the Shimanami Kaido

UFERHFBEIF1999F (CRBEL. REFTER. MEDBERBEFREG > TEc, FITHOBEBIIRELY) HHdr
SiuemEREm. BRRILABRASOMGESHREOBNIPEBREREOHY. STIE [TATIUXMDEM] &
HEDNBEAMELZ OTVD, BEZENSE. MWHICHIDENERMEOHINEMNE L TEEZEDTNDED
BTHBD. ILIEUEIN S YA T UV T ZPRE LB ERIEZBIE UIchIT TR < % < OFFREITOEE NS >
feo FI25am. BEMEV A EBAE. NA TANNEEESREBKASH L Z ICEDALLBRE. TNEN
PHRALTCURBIHBEOEAERILZED TVDP T, UBICK>TZDRAFTOELTH D, NBAEFUXRHE
BEOEAMEFETDEE. TUTCSHIRRZE L FRICHESE, HEORAERRAICOITCHENZS|EE TR EEH
ZENET D,

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

J

Okayama University Graduate School of Interdisciplinary Science and Engineering in Health Systems | 58



@®7/tX

JRELERDS : FO/NRE2—3F 5N RS [AAO] [RAEP ] TE

@ 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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https://www.gisehs.okayama-u.ac.jp/
https://www.gisehs.okayama-u.ac.jp/english/

AREBBEULEDHE (Admission inquiry): hs7771@adm.okayama-u.ac.jp

ZDOtEEULEDE (Other inquiry) : healthsystems@adm.okayama-u.ac.jp

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

T700-8530 RILTALXIESH3-1-1
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