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Find an intriguing research theme and open up the future!

Life is full of wonder and surprises, which fascinate children when they come in contact
with nature. Our Frontier Bioscience research aims to clarify the principles and
mechanisms of all vital functions brought by the systematic working of life. We are
studying life and its possibilities by collecting ideas that intrigue people working in
diverse specialties, including engineering, physics and information science, as well as
biosciences and medicine.

Fascinating cool research awaits you here.
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HEFRREIKRE Message from the Dean

What is “research”?

FBS is a place to study “what is life”. If you are reading
this article, you probably have an interest in life and/or
basic research. When we ask students what is your
purpose of applying to our institute, most of them say
“to do research”. Well then what is research? There are
researches help to cure diseases, to protect from
natural disasters etc but “research” should originate
from your curiosity and should follow the passion to
solve and understand why things are the way they are.
FBS is the place where you ask the fundamental
questions in life by doing basic research.

Recent years, Japanese researchers have been
awarded Nobel prizes. Dr. Ohsumi (distinguished
Professor of Tokyo Institute of Technology) who
received the Nobel Prize in Physiology or Medicine of
2016 quoted an important aspect of research:
“researches that are uncertain of usefulness are the
ones hold the preciousness”. | truly agree. Research is
all about exploring the intellectual horizon and should
not matter if they are useful or not at first hand.
Studies to explore the truth lead to the big discovery,
not whether that is valuable to life or not. Useful
technologies follow after. Autophagy, the Dr. Ohsumi’s
research field, plays a positive role in many diseases
and now there are many hopes for medical
applications. This is due to his molecular based
researches but no one expected at the time of
discovery.

Science, deeply routed in human nature, driven by the
desire to know, is a culture and a common property of
mankind. We have built a grand entity of knowledge by
gradual yet steadily discoveries one after another for
many thousands of years. It is invisible yet incomplete
beautiful and stately construction, like La Sagrada
Familia. It is worth more than practicality. Join us and
build something original together!

FBS advocates doing fun research. Research is fun.
Why? How so? well that's a secret. Join us and find out
on your own. Many “funs” are hidden here and there in
our graduate school. But you gotta look for it.

KBRKZE KEPE iR E HERR
Dean
Graduate School of Frontier Biosciences

Osaka University
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Organization

History of FBS
2002-2020

2018.10- SEAFRTOISL  EERNFOUSRELETISHAMOBEICSHE
v Doctoral Program for World-leading Innovative & Smart Education (WISE Program) :
H30.10- Transdisciplinary Program for Biomedical Entrepreneurship and Innovation started.

2020

’ PHESE : 25 (RBSE94) Ph.D. Completed : 25 Students (9 out of total international students)

B SR Eﬁ%ﬁgﬁﬁﬁ*ﬂ B nEgF:E
(EHBTHEE)

2 2 QBIC (IR B{LFHRPALMEEERR U2 — ) EDEHE
014.1 UGG e ale

H26.12 ERIVATLREBT

: BioSystems Building was completed through the coordination with
RIKEN Center for Biosystems Dynamics Research.

Graduate School of

. . . Cooperated Institutes
Frontier Biosciences

Affiliated Laboratories
(Biomedical Engineering
Laboratories)

EeFREE (23)

Core Research Laboratories

EBIER IR HEEFBRE (5)
Research Promotion Groups

WEMRARFR
Research Institute for
Microbial Diseases

A nRIMD

ERMSFHER

The Institute of Scientific

iEHRRAEHEHREY2—
Center for Information and
Neural Network

% CiNet
TR LR
ERHENSHR LY 2 —

RIKEN Center for
Biosystems Dynamics Research

2013.3-
H25.3-

2012.11-
H24.11-

EIARREFKEANBRBGSHITEE (NICT) 0EE
B IEERBEREMT V22— (CiNet) BRIZT
Cooperation with National Institute of

Information and Communications Technology (NICT). The building for Center for
Information and Neural Networks (CiNet) was completed.

BLREHREV—Tv5T705540  Ea—IV0I7(4/N—YaVELTRIET OIS AICEE

Participated in Program for Leading Graduate Schools : Humanware Innovation Program

and Industrial Research ﬂ@ﬁﬂ%gg@ @ ﬁ& d D N T AL e e s T e ¢ R Tt D I I Ty i N e o I
... Joint Research Groups RIER
@!SIR EHREIEA 2011.11- BTRREE—FV5TOL5 A BEA/N—YaV BT BR T 0SS AICEE
o BEEREAE . (2 - SRBWEH H23.11- Participated in Program for Leading Graduate Schools : Cross-Boundary Innovation Program
EEEBHWPH mﬁjﬁﬁﬁﬁﬁ m National Institutes of

Institute for
Protein Research

. J’ - (EfFZZ=#Y : Number of Labs)

Research Alliance Laboratory

REHS

Adjunct faculties

Biomedical Innovation,
Health and Nutrition

NIBIOHN)

2011.11-
H23.11-

2011.11-
H23.11-

BERERBEV—T105 70554  EERERVEO—OEZHETOISLICER

Participated in Program for Leading Graduate Schools :
Interdisciplinary Program for Biomedical Sciences (IPBS)

BLFMEPMEDRIRAT LAHRRE LY 2— (QBIC) D&
(18 IB{LFERRPAERHEERIZ R 22— (BDR))

Cooperation with QUANTITATIVE BIOLOGY CENTER

(RIKEN Center for Biosystems Dynamics Research)

2008- KIRASERRFRRRIT T LY FART OS5 LICBE
H20- Participated in Osaka University Life Science Young Independent Researcher Support Program

2007-2012.3 WVERISE 50—/\VVCOETOISAICHR | BREGEEEYRTFLADRAFIHR
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2002

FaRF - EF - IF PEREBEFAEORMSICEY. EomMEMRRRHER

Graduate School of Frontier Biosciences has started with the concept of interdisciplinary field

of life science, medicine, engineering and physics.

WREFIF LY 2—

Institute for Molecular and
Cellular Biology

EFRARH

Graduate School
of Medicine

FEanreERH

Graduate School Graduate School of

ERTFHEHR

i R SR Frontier Biosciences

BEEHRR
Graduate School
of Science

THHFEHR
Graduate School
of Engineering

MR PR

Research Institute
for Microbial Diseases

EOBMRAR

Institute for
Protein Research

H19-H24.3

2002-2007
H14-H19

2002.4
H14.4

MEXT Global COE Program : "System Dynamics of Biological Function" was funded.

MIITBUEAN ERERARAEDEE

(R BuUfRRFEAN ERER - B - REHFEF (NIBIOHN)
Cooperation with National Institute of Biomedical Innovation
(National Institutes of Biomedical Innovation, Health and Nutrition)

HURDYOSRMIMGE 1 198
The number of the first Ph.D. recipient : 19

/I AAOY— R T

Nanobiology Building was completed.

NEBRFE 21 i COEDHRUCTIR : EBRVRTLADRAFIHR
MEXT 21st Century COE Program :
"Dynamics of Biological Systems” was funded.

RSP oniRERSERIEE

Graduate School of Frontier Biosciences (FBS) was established.

{ DERBASFEE . 5548 The number of enrolled students in the first year : 55
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The attraction of Graduate School of Frontier Biosciences (FBS)

FanEEEAERIE 3.

XDBDRY [£IDIICSE ] 2R3 IEZBRICLICHARERITY,

FBS aims to clarify the principles and mechanisms underlying systematic functions of life.

AZ—OTA—T/SHRRRIED [Tk tDUIB< Al %

The cutting-edge leaders are raised from the unique and open research environment

FBSICIFEZED - s8R - EFAER - BT AL - T2 - B2E - REH - XEEEESE
FEBHBEDETOTCVIT . ABDAZREDEEN, ARKZUHDKENSDZ
BHSE, HRPDSEFOBFEDESFELEBML. FSCIHREITHELARRBT
Fo NSITAICBARXYIN—DSHF VI FIVIEMADEHHENE T,

The Graduate School of FBS admits students with various undergraduate majors,
including medicine, dentistry, pharmaceutical sciences, engineering science,
engineering, science, agriculture and letters. Some 60% of students are from
universities other than Osaka University. Besides on that, the number of international
students of FBS is continuously increased in recent years. Members with diverse
backgrounds create a remarkable research environment.

HBREDEHELIEH
HEOZ—X%EBAZDFVE

We encourage joint research with external organizations
so that students can understand the needs of society.

KIRARZRDZFREARE. BLUEELEDEEHK
BIREDRYNT—I7%ZENL. EEICIERBIENR
BB PIE(CEMRROEE L TOY IO MNIETETS
FEHEB TORERICSIMLTVET,

FBS participates in research projects with various
external organizations, such as the National
Institute of Information and Communications
Technology and RIKEN, leveraging its network with
researchers of Osaka University in a wide range of
specialties as well as the university’s visiting
instructors from companies.

ARFEICEGTHFOEREFH

The Graduate School of FBS offers courses that enable
all new students to master the basics of bioscience research
in the first year.

1 ERATH (S EE PRI (CEIREVANE - RITES DI DBE Z R,
ZTNZNOEFIDHFUNDOZRE D HF CHAICUELTERZEHFT
Fo AY—FRRTDN\YTZIELL REREVEDVEDD
——UIEMRZBIEEARIEIKDICHZEANTVET,

At FBS, intensive courses ensure that all new students can
acquire basic knowledge and techniques in the first year. This
enables them to master the basics of bioscience research in
fields other than their respective specialties.Our educational
environment fills in the gaps in the knowledge and skills of
students at the beginning of their graduate studies to prepare
them for conducting graduate research in their own ways.

SER—BRIHBEREOLE. UTOLSLHBE2MAELET.

FBS offers the following courses in five year Ph.D. program.

1:-2%R
1st - 2nd year

SEEZHAIB Core lecture subjects
SEMEBRIB Core exercise subjects
KEDZBWTRARBPIDELNDAE - 220, HROBRZEDS.

Students acquire knowledge and techniques in fields other than their
undergraduate majors to develop basic research skills.

~

= - N
ERRT IV —TRTORVEFIMEZRFI-EE Dt
NBHSDREHE - BRNE—ROHAEBICLS
*SMEERE $¢E§§7E¥ﬁﬁa . ' .
Elective Subjects Intensive courses are provided by leading domestic
and international visiting instructors and researchers,
in addition to courses in advanced studies for each
research group.

. J

( STFRECERENE, ZNENDTN—T DR |
oEiTIEERNE WEENUTHIRESE,
Research Subjects After being assigned to a lab, each student is given
guidance on research utilizing the specialties of
§ the research group. )

' 084S |

Interim examination
to acquire
Master’ s degree

Required 30 credits

o
3]
z
&
&
T
=]

ER
3rd year 4th year

PREZESHEE. BIRXERICAITT, T5IC
I CHRZHEE S B DIEGZRE.
After passing the Interim examination, students

are guided toward more specialized research
with the goal of writing a doctoral dissertation.

SHRIEEREB

Research Subjects

*7OYIHMAZE Project Research

EWRITIW—FERBIC, EEHBDEE
BEOBEP, OMRT I —TDBETE
PDOEKPEZEICE > IHARICS. 2
Z—XEDhH. BLEVWNNYITSIURE
#5,

Students may also participate in research
under the guidance of visiting professors
from other research groups, in order to
understand the needs of society and
widen their background knowledge.

Ul H-ag - HDERE> I EH-ad

' 10841878 |

Required 10 credits to acquire

Doctoral degree

Dissertation Defense

BERRRRREFICILB.
I 2= —YaVEEhEHHKL

Opportunities to enhance communication skills acquiring
a cosmopolitan way of thinking

BMREDSEAND—ROAREZB NN LI EZF—hHkE
BRESNTHD. RHOMEMRZE<EIHIREICHDOE
Y, Ffe. FBSURU—b (RER) . XKEREEED I —. &
XEZF—ERLESNBEDARNIDF v AEHDET
REXZREFATOBRFLEDEGIF20%EL[CKRU, HET
DIAZa=T—2aVAFIVEKDOSNDRETY

Seminars by leading researcher are continually held by many
labs at FBS, so students have enough opportunities to listen
the hot topics. And students can also participate in various
events, such as FBS retreat, journal seminars, and some
seminar series organized by students. These days about 20%
of total numbers of students at FBS are from outside of Japan.
So all members of FBS are naturally encouraged to improve
their communication skills in English with
internationally-minded.

Al [EE] & B3] T
Admission is based on interview
and language proficiency test scores.

EYPZBOBEIN, EE - EF - TF - EEDSICREEET. T
EBREFRLVDEFNS A ZEDH DI ARER—)(—DFH
B7ZFELU CHEEEES (TOEFL.TOEIC, IELTSOR 7)) D+
TRt AEERRER Ol REICTF vV RAZRHULCVET,
ESNDOEREECERNA TTOEEDITONTNET,

FBS does not require applying students to take a written
examination. Instead, it selects students through interview and
language proficiency test scores (TOEFL, TOEIC or IELTS score)
to attract those with a broad range of undergraduate majors,
such as medicine, pharmaceutical sciences, engineering,
science, and even humanities, as well as biology. FBS
welcomes students who are keen to pursue their academic
interests.Skype interview is available for applicants from
outside of Japan.

%2 l_,r:ﬁﬁg%}%i% State-of-the-art research environment

HREEMRZHOBEEETRMFEZFUDHET DFEETFHEMER.
BEEYENET TO—FICRBRAIREEABEREOIUXREITY
AT LIEE, BHESZRE. T, thOMRBEHAULTCHIATEDS
FEFFAREBRZERELCVNE I MA T EFERFDAA—I Y
7 RHEEDEATNTLEY,

FBS is fully equipped with the latest technologies and equipment, such as
electron microscopes including the world’'s most powerful cryo-electron
microscopes and protein crystallization and X-ray diffraction systems
which are indispensable for structural biological studies, as well as
various research equipment for joint use with other graduate schools.In
addition, our equipment for imaging and sensitive detection has been
updated to the most advanced version in recent years.

FENDRBERIE

Financial Support for Students

LRI AR CIRIPENDREIEICHZEANTVE T, 2019FE
[CEZHOBLFEIFRULDZEZIT—F - PYRF VL (RA) &
UCERL. BERHMBEHD DS ZHMUE Ul ZDfICHT1—F
T TIRAIUN (TA), BR2EF1— 5 - EHBHREDRENN —=
VORUMRIEICER T AR NS <ITOTVET, LS
ICH. WESRELVTESER - AZRRRHE. taatEF. RERG
DEZEHE. AAPEZERIBESE—E - FBEFEINHOIT,

We focus on providing financial support for Graduate School of Frontier
Biosciences (FBS) students at Osaka University. In 2019, we employed
many students who were in their third year or higher of their doctoral
course as research assistants and paid them wages that were the
equivalent of their tuition fees. We also provide many forms of financial
aid that support students’ access to practical training for educational
guidance and the strengthening of their research abilities, such as
employment as teaching assistants and tutors for international exchange
students. Other than those services described above, Osaka University
also provides the following forms of financial aid: tuition/enrollment fee
exemption system, local and nongovernment organizations’ scholarship
systems, Japan Student Services Organization (JASSO) types 1 and 2
scholarships, among others.

%*it;:‘:-\v U 7/ YZ%%;E%% Students are guided to prepare for versatile career paths.

L antkREIR RN G, BOWIZRRBEDMENEEZ ZH 5. FROMZR -

E#?ﬁﬁc‘:@ﬁ:ﬁd)ﬁ@EﬁEiEﬁ’C}EEE’C%ZaAMO)’%EE’EEE’\Jé:b’CL\iﬁ'o Reseair’f:h I?r:‘ititute Healthc;EregV\l.eEtJetService PublEﬁgcies
KIRARZCIRZMESER D ST T LA B Z RIBAEHSHARICHTIED =
TEDLIIC, BEMAREPERT. BELENDFU7 I\ RZEXETDIE . PT

SF—=ERBELTVET,

FBS aims to develop human resources who can serve as leaders in
science, business and various other areas of society with an

School, Education Manufacturing Industry

TERBIS

Telecommunication

B X

Drug Development

interdisciplinary perspective.Osaka University offers career seminars for : .
students to envision various career paths to work at research institute, 8 & s m ot

government agencies, companies and elsewhere after receiving doctoral

degrees.

Transportation Industry Financial Business Others
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The Variety of Events in FBS

FEanEERRERTRIELRTHZEL T,
RAEPBERIZANFELCTONTOHIEY,

FBSYURY—p FBS Retreat

MRBTIE. ELDHEATZ L KADZRZERD DD KERENSHERR
FYIET—EICRT DR HBESNTER UL, 201 9FEICHARRHFD
IR FRXMOHBZRD. 10FBL LOHRLEMOBHFZEIFR. B
HXOFBSUNU—OID TRESNE U, T4 A Ay 3V ZRU CHEHRFR
DAEBDEE VoZIDREDZEHF B TVNE T, KDFERUCHRLERDD
[C. SBERECOREDFESNTVET,

We have many occasions to
activate our research
discussions and exchange of
our information through
described below.

Every year, FBS organizes get-togethers for all FBS members, allowing them
to meet one another while engaging in interdisciplinary activities. The
get-togethers have been going for more
than 10 years. In 2019, we started the FBS —8
retreat at Awaji Yumebutai to promote { ;
research communication and interaction.
Through that event, some groups initiated
collaborations, and the fruitful research
communication has continued. We plan to
hold such FBS retreats every two years.

HDERK FBS spring School

EEDSEFOIFEELSMABMOHAECPAZRENSELNCT. U
A LVAPIRAREEICODVWT TSV IICEDEIRARRTI - IARFDE
BERZRDCEHDHICH>TEHEEELT. HREBNPT A ANy
2avyA L SINYT7—EED2BEISES>TITONE T,

This event is a kind of retreat for undergraduate students to talk
about science and research life and to know more about FBS. The
participants spend their time to communicate in many ways with
professors and young researchers and graduate students of FBS for
two days.

FBSHRIZRE (FBSIOFD L]
FBS Colloquiums

FBSOOFY LI, FEEE. BRBESLUBABEENZATH
EREEDEE - BESNTVE T IRAMIREDXV/N—ICKD&
HOMFAENITIA . FICHOIHNBOSBVCEEICLDFBESFOH
SN FEODIEERMDDDET BEVICERI DT ETHIR
MOBEITIEHZBA I RG] RRORMDBEELEOTNET,

BRIZRANVE *€Dfih

International Exchange Events Others

1202-020Z ALISHIAINN YIVSO ‘SIINIIISO0IE HIILNOHS 40 TOOHIS ILYNAVHO

Every week, one lab from FBS organizes a colloquium, which includes research talks from the
host lab members or a researcher outside Osaka University on a related scientific topic. These
colloquiums cover a multitude of research themes following a variety of scientific interests at
FBS. The research talks play a key role for students and researchers to activate their discussion
and exchanging ideas each other.

ﬁ%ﬁbﬁz English Classes

EMEHED—RELT. ARFIDRAY YD, ELREISERUBDOKRERERE
RREUVEREBISAEBERRBLUTCWVET, SEENRARICEBOBRZE
BATEDLIICDABHNTT  INAUVAHIVDOBEARAE, BRURA T T8
D TEICHEIZ 1= —YavDLyAVETVETD,

The FBS offers English classes to help staff and students belong to FBS Labs
with presentation and discussion skills for their research. Each class is set up
in a small group so that students can maximally benefit to learn active
English conversation. The bilingual or native instructors take care of close
instruction to participants for gaining the active English communication skill.

BREELARAZE, HHEDIRDHEELT, INFTHALER
WRWSUFEIF— EE. HES. BFERELEI U5 A
NP EHZ<HELTVET ZORTHEANBZEDDEERE
ZHofcD. BRENBEVDXLICMNDERICHIEOTNE T,

We have welcome party, luncheon seminar, one-day trip, New
Year's party and Japanese meet-up for international students.
Some luncheon seminars are also organized to introduce their
culture and countries by international
students. It is also good
opportunities for Japanese people

to know different cultures, not

just only for introducing

international students to

introduce Japanese culture.

MY EIF—OFrU7 B — I\ FERE. BHAOKZEDRS
BANEERLIFERZEITOCVNE T o FIEREREDEARELEOT
1oCTVVB. YIRIR—ILAR., =27 —YU—X (FBS Café)&FH
HOHEY,

We have various seminars that is for careers, research journal
preparation and activities to the people outside of FBS such as
open lab events not only for undergraduate students but also for
elementary, junior high and high school students including
foreign countries.We also have FBS softball cup and a seminar
series called FBS Café those are organized by graduate students.
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F /BRI EE

Nanobiology Laboratories

FHHED T

sHRIbRRZE
Laboratory of

Nano-Biophysics

a5 N2 8%

Prof. Akihiko Ishijima

HAREBR—LN—Y
http://www.fbs.osaka-u.ac.jp/labs/ishijima/
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/021/

EMOEEIHEER1 DF LNV TORRAZBIELTOET

Our goal is to clarifying the working mechanism of biomolecules

EFAICB VT T/ RT—IVDEFSFHIEER. [BRICEREDRLBIEEZEO>TVE T, UL, COEEREBRIFEEEID
MO TVWEB A RIRETIEIDT /RT —IVDEFRS FOBEFIEZHAT BHIC, F/A—Nb, EQZa— bV F—9 —TEHKSD
FOBEBZEELFIEHATD. 19 FEHAL 1D FAX—IVITRBEOHFEZITOCVE T, INSOFHAIRBEZAWVT. PIMIF YV
E—9— NITFUPRNAEE—I—REDEES VNI DEMERIE. [ERIGERBOBIAZERLTVET,

In biological system, macromolecules in the nanometer scale
are key players in various physiological functions, including
movement and signal transduction. However, these
mechanisms have not been understood well. In my laboratory,
in order to understand fundamental principle of working
mechanism of biomolecules, we are developing single
molecule measurement and imaging systems that are capable
to measure the movements of biomolecules at nanometer,
picoNewton scale. Our goal is to clarifying the working

MS mechanism of biomolecules, such as actomyosin motor,

ST 4 ! ' | -
{F;iGJ: ) : TAES bacterial flagellar motor, signal transduction system, by novel
| equipment developing in my laboratory.

NITFUPRAEE—Y —. BICHHFAFNOEE—I—D1F U DiN%E
£o>T. OEEB =TI

Bacterial flagellar motor. Rotary motor embedded in membrane
rotates using flow of ions.

RIEDHRFRHX (Recent Representative Publications)

3]

| SEREABRBADEFINITH?

AT KBEEVS—R. TEREYTID. ZOPICEEEFHYEEFFEEEDEGKEDFEL
FI, REELE. E—9—ICE5I2IV/VVERFEFEFREN T TLTVET, S&IF. Z
No/mEN VD, ETT. #E EDLSVDED, EDKXSICHNTULDHhZE—HlIZL L
THERENLTVEFT,

+ Shimogonya et al. (2015) Scientific
Reports, 5, 18488

+ Inoue et al. (2015) ACSnano, 9,
3677-3684

+ Fukuoka et al. (2014) Science Signaling,
319,ra32

Q : How do you develop your research?

A : Although Escherichia coli is a bacterium, it has all the molecules and functions
necessary to maintain a living system. Many of the proteins related to chemotaxis
and motor functions have been identified in E. coli. Therefore, we will use E. coli
cells to reveal how, when, how many of, and with which other molecules these
proteins function in a single cell.

T/ BRI FEE

Nanobiology Laboratories

1D FEMFRRE

Laboratory of
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LH &7 #u%

Prof. Masahiro Ueda

AREBA—LN—Y
http://www.fbs.osaka-u.ac.jp/labs/ueda/
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/022/

HEIC BT DERNRBRILIBOILEHZREBETD

Toward a molecular understanding of stochastic computation in intracellular signaling system

RS IR B EARD F OSBRSS NIAEMIZ Y AT L TT . BERNICETOKERD FEERELU CTIERUIBELEE - EENLEEREZE TS
VAT LD BEENICHEBEEIN. EBTIRBICHULTIHHTERT BIENTEXT . BFD 1D FA X—I VT EKIMDERICKY., #
BBRDEFD FOIRDEVZERRRL. TOEENFEZIHSHICT BIENTREICIBOTEE U HLDHRETIE, ISLI1HF
RTEHEEET VYT DFEZRWV T, MBRNRITIH R ERILEHEE P EREZRIRT 5V AT LADBEFRIEZ 19 FREDHRE
THEATZEZBIELTVERT,

We are interested in cellular functions such as intracellular signaling and cellular motility. In particular, we focus on questions such as
“how do these cellular properties arise from reaction networks composed of stochastically-operating biomolecules?” and “what are the
mechanisms that enable the intracellular signaling system to be robust to molecular noise, and sometimes utilize the noise to express
its functions?”. Our research group develops and utilizes cutting-edge measurement techniques such as single-molecule imaging and
mathematical modeling. We aim to understand the design principles underlying the remarkable signal processing capability of living
cells with single-molecule resolution.

(F5) #BRIMEASE Dictyostelium discoideum DEALHEIHE o
() MBI D FA A—IVTEE, () PTENSFD1
DFER. BWIRTRAPTENT1 S FTH D,

(Left) Chemotaxis of cellular slime mold
Dictyostelium discoideum. (Middle) TIRFM for
single-molecule imaging in living cells. (Right)
Single-molecules of PTEN.

BIEDRREX (Recent Representative Publications) Q B EF_FEﬁ(DjI/»(71}[/—‘ﬁH%ﬁ%lCDL\t?ﬂit(Tc“amo
+ Hashimura et al. (2019) Communications A DFAA=IVTE DFEEHXICIH>THSEDTETHRIEL. MR TEH<ELDDF

Biology 2, Article number 34 HEEFERERTIFETTN. COFEISEROLLBEMBE COESSOE D, BE(IC

EREGHREORRIGE, BRREBACTIASDFEEICEDBRENS L KEDT —IIIS
HNROSNBDHRANDFAICERNTVEFEATUIL, RIEFEL(E RBFEREDATH
BERT O M AT 2RI L, BEMERDIRIEDSERIAI. MRS, BRERICED—&
DEHAI - fMBIEZ BB L UTCHiBRET RIS AT LZZRFELE U, Ml S 10 FREEEDE
BT —SZEEBCTIISL. BEICHO FENBZMITCERT . &Ko, BWRRT — I IRTIC KR
SHREENM ELCET, 9 VN TEDBESZEREVCERIDOFHBBTREIC/RUR U,

Q : What is your breakthrough or research progress in the last 5 years?

A : To understand how molecules act in cells, it would be ideal to be able to track
individual molecules, including where in the cell they are located and what
modifications they undergo when conditions in the cell change. However, this ideal
situation is difficult to actualize with existing technologies, and a huge amount of
time would be required to perform such sensitive monitoring.

Recently, we developed a system that can overcome these difficulties by
automatically searching for, focusing on, imaging, and tracking single molecules
within living cells. Using this system, we were able to analyze hundreds of
thousands of single molecules in hundreds of cells in a short period, thereby
providing reliable data about the status and dynamics of molecules of interest.

+ Miyagawa et al. (2018) Nature
Communications 9, Article number 4635

+ Matsuoka et al. (2018) Nature
Communications 9, Article number 4481

» Yasui et al. (2018) Nature
Communications 9, Article number 3061

+ Kamimura et al. (2016) Proc. Natl. Acad.
Sci. USA, 113, 4356-4361
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FREEADRRERKITS

Develop therapeutics to change times

TESFRBTPVEA RENALVCEERFZRAEL CELERBEERFT X, MAING I VN IBELFNFEZBELCHAZRELTL
3. INSDMHREBARTREE DBRRBEIRZD EICHTRRIZRRNZR DIFfirst in classDRIERFEZEDH TVD, RE. BIEFNE
TEERBEDY). RTU—2TERDY. (EEVRBERAT —I DY, POCEISAT—I DY), JBERERPEDWIRE, 8TEDRIFERHDFEFREN WAT
LTEHSNT WS, BERIV/INTBERERE. A7 /BEAYV/NTBEREIN. MEORNEZEUICBESTEEDHA.
BSYYAHEREEZIDIBEFRNGLE, SHENSRHEDI VNN IBICEREZLTRIEENELTZIO—F LTS, BERIMED
HEMRHZ L. BRGIHARESZEAL. BRGEEE. BHKRER, HEKES. BREZRNEUCRIREMAREICER| ICIWEA TN, B
REBZDREE—HEICEFAELELLS. KFBRE - IREBEZFELTNET,

Based on the achievements of identifying important factors using various assay systems, we are conducting research utilizing
creative protein biochemical techniques. Based on the close relationship between these research and clinical laboratory, we have
found new drug discovery targets and are promoting the drug discovery of first in class. Currently, the development of eight kinds of
drug discovery candidates such as drug discovery target identification stage, the middle of screening, the compound development
stage, in vivo POC stage, clinical trial stage, etc. are being pursued in parallel. We focus on specific proteins from various aspects
such as advanced antibody production technology, artificial amino acid introduction protein synthesis, use of original pretreated
mass spectrometer, structural analysis including resonance Raman spectroscopy etc. There are many collaborative research with
pharmaceutical companies, using abundant research funds, we are seriously working on drug discovery development targeting
cardiovascular diseases, psychiatric disorders, metabolic diseases, cancer and the like. Let's develop drugs that change times. We are
recruiting graduate students and researchers.

BHBUS ATPEESHIE R ZFIA LT H AR ATPE &I
FIYNITEDREE
(Identification of Regulatory Proteins for ATP

Production Using Sensitive in vivo ATP
Production Assay)

Control MENT1 KO MENT2 KO

BOEDTRERSL (Recent Representative Publications)

+ Kamikubo K. et al. (2019) J Biol Chem.
4,294, (40),14562-14573

+ Yamada N. et al. (2019) Circulation. 139
(18),2157-2169

- Yan'. et al. (2015) Nat Commun. 6,
6137

+ Hayashi T, et al. (2015) Proc. Natl. Acad.
Sci. USA112(5),1553-8

Q: \BEEELTVST—XI}EATIH?

AL BERND VB LB SRBE DB RS EIC KBS NIV RU P RIGE
2. direct sarcomere activatorlCkD DAL B LU BIHEIHESLE
3. v INTEFHmDmutlti-screening REERA U B

Q : What is your hot research topic?

A: 1. Treatment of mitochondrial diseases by direct activation of oxidative
phosphorylation enzymes.

2. Treatment of heart failure and skeletal muscle diseases directly with sarcomere

activators.
3. Drug development using a multi-screening system for protein lifetime.
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http://www.fbs.osaka-u.ac.jp/jpn/general/lab/07/
http://www.fbs.osaka-u.ac.jp/labs/hiraoka/index.html

R AEEZHIHT SHMRXDEIBEZIRD

We are trying to understand functional organization of the nucleus.

RGBT O BT DZERMNIRIEZ TH D, TOWAEZERICIHIC, ZLDIVINTBWT A F T RIHEEMERAL. BEERLR
HSBNTWND, CDT A FIVIRERRRZE T 17 IVITRR. Z0HFHRIRMEHES ZEGHNICHFIRT 21T, BB A—I VT
DFEED FECZDFEZHAL. REARCHIRROBENBSZRITT 5, B4 DELTFEYDERICELEXST . HMaDWIE(L
FHRFZZHL. EETVSMROBZEBROT CTERIT 5 EZBIET,

The cell nucleus provides a physical framework for genetic activities of the chromosome, and yet dynamically changes its organization
to achieve the functions. As cellular functions are achieved by orchestrated interactions of a number of proteins, it can be essential to
observe their behaviors in living cells. By using microscopic imaging in conjunction with molecular genetic approaches, we try to
understand functional organization of the nucleus within a spatial and temporal context of the cell.

RIS ECBRNRIET 2 DEEN RIS R T
%, BIGERORIR(E. '/ ADNAD—RXTTEFILZITT
13<, HEZO=RTHEFDOFTHEIN. ALY/ L
RN SHEEEDRIRDHRZEILHT,

- The cell nucleus provides a physical framework for
Nucleosome genetic activities. Genetic activities are regulated

. not only by the DNA sequences alone but also by
the spatial and temporal context of the nucleus,
generating differentiated cells from the same
genome.

The Cell Nucleus Chromatin

BAEDIERIT (Recent Reresetativ Publctions) : EPIS DRSS DIEEIC DV TR TS,
- Ding et al. (2019) Nature A BEATIE. [BEREBEHFEEDT)IL—TEEEUT, MlBEZEA X—I VT3 2FEDE

Communications 10(1): 5598 RETH>TV D, S50, ARAZDMIARE., IFEAZ. LBEAE. LERS. HA. B
 Asakawa et al. (2019) PLoS Genetics 15: ek, BIRE. £<DKE - FRFE. HEFEAET>TL S, BATIE. ABOETE

3]

1008061
ey =T o e B R O zo +t G 5o
 Kinugasa et al. (2019) Journal of Cell jiij(?—tJﬁ]%ﬁﬁnﬁmb?%Uj]@UnlverSIty of Oregond EDMREE LHBHFTZ
Science 132: pii: jcs.229021 12CW%,

- Bilir et al. (2019) Genes to Cells 24:

338-353. doi: 10.1111/gtc.12677.
* Matsuda et al. (2018) Scientific Reports A : We collaborate closely with the National Institute of Information and

87583 Communications Technology in studies of bio-imaging of cell structures. We also
collaborate with laboratories in Osaka University, Kindai University, Hokkaido
University, Hiroshima University, Tokyo University, Keio University, RIKEN, and
occasionally others. We have international collaborations with the National Tsing
Hua University and National Health Research Institute in Taiwan, and the University
of Oregon in USA.

Q : Do you collaborate with institutions outside of Osaka Univ.?




1202-020Z ALISHIAINN YIVSO ‘SIINIIISO0IE HIILNOHS 40 TOOHIS ILYNAVHO

HBEA=R Y hD— DB EE

Biomolecular Networks Laboratories

REXEDS
HR=E

Laboratory of
Chromosome Biology

| BB R

Prof. Tatsuo Fukagawa

AREBA—LN—Y
http://www.fbs.osaka-u.ac.jp/labs/fukagawa/index_j.html
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/071/

BIGERIEEDXISITRER DR\ GHDIDH ?

How are chromosomes segregated into daughter cells?

BELAOMAZDROEERRADG. [HIZDHDBIET. REHENEDXSICHEENZDN?] [CDVTTT , REAFRDEDBETIE. £
AN EDNRBADH DIFHRSBEZIRA T RMEICABAZDELE T CORKREEF. FREI7EEEN, REFDEVH
OX7 EVWSBRFED LICEBENE T REFADDEMBEZIEF T B/cHIC, HLFFRII7/EVROXTISEBLTVE T BFRIC
(. EVROX7HYT/ LEE ETEDKSITRESN, 100184 EZBA2I VINTBNFRNITZEDK ST T DN ZHSHICL
KSELTVEY, CORBICEZBIHIC, DFEYZ. MIEYZ. £Z. BEEYZR. ¥/ LIZOFEZAVTIHELTVET,

The kinetochore plays a fundamental role in accurate
chromosome segregation during mitosis and meiosis in
eukaryotes. Although chromosome segregation errors cause
genetic diseases including some cancers, the mechanisms of
how kinetochores interact with microtubules of the spindle
apparatus during cell division are not fully understood. To
understand the molecular mechanisms of chromosome
segregation, we are focusing on the kinetochore and are trying
to address how the kinetochore is specified and assembled on
centromere chromatin. In addition, we are analyzing how the
kinetochore correctly attaches to microtubules. We are
utilizing molecular biology, cell biology, biochemistry, structural
biology, and genome engineering to clarify kinetochore
structure and function.

* Ndc80 complex

CNETICEASHCBRScF R IFEED D FIRIE. COFMDD FREE
DEfFE, EOXSICTOEENBERIN, HEET BN DVTIHZELTND,
Molecular model of kinetochore structure. We would like to address

what the structure is and how the structure is established and
functions.

RIEDHKFRRN (Recent Representative Publications)

+ Watanabe et al. (2019) J. Cell Biol. 218,

3]

CT S FHEDIVA T ZAI— RRBMRICOVTHI TS,
AL FRDITOEEGEIEE. MNEERBEEDFELTY, Uch'> T, INERGY /Y

DENEDRICFRNITICUZL—RENBHEESHICT BTENATTT . H<DOHE 4042’4063'2 Lo
B, CENP-CELSI /OB, fUNBRBES Y/ IIBDUI I —NIBEEEXTNE Hara et (2079) Nt Cell 8ol 20

Lieh', fhieBldE. CENP-TEWSIV/INTBD AN, CENP-CRUEBEZEWNSTEZFSH + Fukagawa et al. (2014) Dev. Cell 30
[CUFEUfC. TNIE. DBDEHRZEIHE T, 496-508
+ Nishino et al. (2012) Cell 148, 487-501

Q : What is your breakthrough or research progress in the last 5 years? _
+ Hori et al. (2008) Cell 135, 1039-1052

A : The most important role for the kinetochore is to bridge a connection between

chromatin and spindle microtubule. Therefore, it is critical to clarify how
microtubule binding proteins are recruited into the kinetochore. While many groups
proposed that CENP-C is critical for recruitment of microtubule binding proteins into
the kinetochores, we demonstrated that CENP-T is much more critical for this event.
This research result broke the mold.
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http://www.fbs.osaka-u.ac.jp/jpn/general/lab/072/

R y

IFIROEHHELE - BIRDLICBITITES/ LAZEICDOVWTIERETS

Understanding the biological significance of epigenome dynamics in mammalian development/differentiation

B DEIE, —DDOZREMICHRT 3200 BEOMENSTETVNET, '/ ABRHIEILTHBICHNIDST, ESLTINSD
AR BARISHEREZRL TV DD TLLOIN ? TNZSHEAT BEHHFD—DH . TEIVIRT AV I HIEEIET T . TEI I RT v I HIfEE
HBEIE. DNADXF VLB PE RN DILZBEDIETY , INSICKVEBEIESNIES /AR "TES /L7 EFENE T TES/ A
FSATHA TN EBUTI A FZYIICEELTHY, M OBZFBRERRRITESED>TVB T LN, IEFEDHRICK>THSHICTIEL
DDOHIET, thc 5DBEIRIF. FAIEDEFRELE - I3 EICHBIFTRIES/ AZBDEMZNRERE. ZTOHFRIBZASHICT ST
&ETY,

Our body contains approximately 200 types of cells derived from one fertilized egg. Why do these cells have various functions despite
having the same genomic information? One mechanism explaining this issue is epigenetic regulation. Epigenetic regulation represents
DNA methylation and histone modification. The modified genome is called “epigenome”. Recent research has revealed that epigenome
fluctuates dynamically throughout life cycle and closely participates in various life phenomena. Our goal is to clarify the biological
significance and molecular mechanisms of epigenome dynamics in mammalian development/differentiation.

EraserdfA;
| Wild-type (XY} | | Eraserd/A (XY) | Writerd/+ (XY]| | wild-type {)()(

H3KOX FILLIC LB IEY T 2T 4w T Sl M8, X F L LER 7 AR () EXARUBED (F) [CHT SRETHRBLILYIAD
(Writer) . BEXF IL{LBESR (Eraser). ZU TEMBBRNBEH T THS BARHRLETENR. ETEIROMIE, H3KIXF ILEEBAFILEDNS VAT

(Reader) D=FEH'BIS5T %, flEHETNTV3,

Mouse embryonic gonads co-stained with antibodies against
male cells (green) and female cells (red). Gonadal sex is
controlled by the balance between H3K9 methylation and
demethylation.

Players of H3K9 methylation dynamics

ACTIVE SUPPRESSED
. “Writer"” “Reader”

-—p

Epigenetic regulation by H3K9 methylation. The three players are
involved: methyltransferase as “Writer”, demethylase as “Eraser”,
and modification-specific binding molecule as “Reader”.

BRIEDAZREHI (Recent Representative Publications)

3]

 SEREABREDSBEEEINTTH?
+ Okashita et al. (2019) Sci Rep. 9, 13462 A:FREBE. IES ) AOEEICRBNEERRE EE->TVBTEEREBEVNELTVET,
* Miyawaki and Tachibana (2019) Curr ZOXEBEBFR. FILHEOREEERICHFRBEINEDLSICIES / LEEZ T

Top Dev Biol. 134,195-221 <ODEBESHCLTVEENEEZ TOET,
+ Kuroki et al. (2018) Stem Cell Rep. 10,

1340’7 354 Q : How do you develop your research?
+ Kuroki et al. (2017) PLoS Genet. 13, ) . . . . .
61007034 A : We find that metabolism may play an important role for changing epigenome. Based

on this finding, we would like to clarify how metabolic changes alter epigenome

+ Kuroki et al. (2013) Science 341, . R .
during mammalian embryogenesis.

1106-1109
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http://www.fbs.osaka-u.ac.jp/jpn/general/lab/073/

HBRENEEHEIERT B/ D—FT 105 RNA OERERBICDOVLTHRELTOET

We study the architectural function of non-coding RNAs to build intracellular structures

SHHCHERDINANT/ LEEFICK ST, BREWY / LOKRE S ZEH DI EI—RRENSKED./ >~ I—F 1T RNA (NCRNA) HE

EINTVBTENBESHITIRY ., ZOEEEICKEREENEFO>TVE T, AL BEDIARETIE. NCRNADEA#BEZRS DL, ZD

BT ZRET DHMICIREGIESIV—IVERIAT B ECKO T, ¥/ LR ZEBIBE I EZBIELTVE T, HIC. INEX TS
HEASHICLTENCRNANEE T B1EDBEIRRIC & DHEIRPRIBSA DR B L Z DREICONT. BENGS T - MIaEYRIHRIC
EYPEZCERHZREDFEZRAATIHELTVETD,

Transcriptome analysis has revealed that large portions of
eukaryotic genomes produce numerous non-coding RNAs

S (ncRNAs), which expectedly play important regulatory roles
in various biological processes. Our goal is to elucidate the

__/"
,oj\‘\\/"}\ L™
- O functions of these ncRNAs and reveal the underlying new

\ genetic code, thereby redefining the basic concept of
genome function. We recently found that ncRNAs play
architectural roles in membraneless organelles. Now we are
studying the mode of action and cellular function of these
ncRNAs using basic molecular and cellular experimental
techniques combined with biophysical and bioinformatic
tools.

BRE52I1F

Architectural ncRNA(FBSEEZ 7T U CIERMIEEHZL R T %, 2D
NCRNAIFIREDHBER X 1 V725 HIIAROEE/\ TPEEERGD [S
DIF] EUTHREL T WV S, BEMEETEF AN SNCRNAKFHIFERE SR
INSARY T IVOHERBEME () . BRRIEME (PR) . STEME
(B) [CLOTESNIEHDTH B,

Architectural ncRNA can construct membraneless organelle through phase separation. The ncRNAs harbor distinct functional domains to function as
organizational hub of intracellular structure and reaction crucible for specific biochemical reaction particularly in the nucleus.

Images: Paraspeckle as a ncRNA-dependent membraneless organelle detected by confocal microscope (left), super-resolution microscope (middle)
and electron microscope (right).

Q: TT B EMEDOTUA IR — FFRBRICOVTHI T EE W, BIADREERL (Recent Representtive Publctions)
A BRTBSEICE RISNCRNABE DD SHRIR DI H D B E L TEI<NCRNAZFE * Ninomiya et al. (2020) EMBO J.39,
LEUIZ. ZD%E. ZDONCRNANS K DRRZENM S V)V BRERN U THIBPIB ) Bt w555 102729
L. CRICE->THRIBHREERLTVNB IS, Fleb '/ ADSELEAE T DMZ <D * Yamazaki et al. (2018) Mol. Cell 70,

X - - _ 1038-1053
NCRNADELESNTVBTEZRESNICLEUIC, TOUERZDEIC, TNSDNCRNAEE .
N _ N + Chujo et al. (2017) EMBO J. 30,
EFICIRNCRNAREREADT TU—&U T Tarchitectural ncRNA] EIESIC EZIRIBLE U, 1447-1469
Q : What is your breakthrough or research progress in the last 5 years? *Mannen et al. (2016) J. Cell Biol. 214,
45-59

A : Our group discovered a novel ncRNA function that plays as structural scaffold of .
membraneless organelle. The ncRNA can sequestrate multiple proteins with * Kawaguchi et al. (2015) PNAS 112,
intrinsically disordered domains thereby induce liquid-liquid phase separation that 4304-4309

is a driving force to construct the massive membraneless organelle. Multiple
ncRNAs with the similar function were additionally identified as products of human
genome. Based on these results, we proposed to term these ncRNAs “architectural
ncRNA” as a new functional subcategory in ncRNAs products of human genome.
Based on these results, we proposed to term these ncRNAs “architectural ncRNA”
as a new functional subcategory in ncRNAs.
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http://www.fbs.osaka-u.ac.jp/jpn/general/lab/34/

SRIVRNITOE - SEERKIEZREATS

Unraveling mitochondrial quality and quantity control mechanisms

SRIVRUZ(E HBRRDFREFT] SBIFREN, EmEBDHDIRIVF—ZMHIET B ILARSTHY, HROIRILF—REICHEL
TZOENMBRULF T, Flo, EHBREBICKDBIERANN L H>TEEZZ (I NIVRUT I, BIRNICHRINE T, TOKS1E.
SRIVRUZDEVREZEET DB [V hT7Y—] LIHIN. ZOBEFRLIIREZS I ETERITELEISNTVET, YA b
T7I—FERAVRUPZATED R FRET BHEHF TH Y, BENSEMTRESNIOBTOERTI, WcEDTIL—TTE. <
AT 7T —DEARFIEZDF- IS NIV THSHICU. ZOEEBEEEIC DOV TERT B EZBIELET,

Mitochondria are energy-converting organelles that act as “the power plants of the cell”, and change their quantity in response to
cellular energy demand. They also accumulate oxidative stress from reactive oxygen species generated during electron transport, and
damaged mitochondria are selectively eliminated from the cytoplasm. These quality and quantity control systems involve
mitochondria-specific autophagy (mitophagy), and numerous studies suggest that defects in these systems are associated with
various human diseases. Mitophagy is a catabolic process conserved from yeast to humans that sequesters and degrades
mitochondria as whole organelles. The aim of our study is to uncover the general principle of mitophagy at the molecular and cellular
levels, and elucidate the physiological function of this degradation process as an intracellular quality and quantity control system.

Atg32 O, SRIVRUZICBIER NV ZADERBLTL B L, 971X -]
? S - © 0l coremgproeinassembly 53 /{oEAEIORBENEEEN. MR FRES

k’ k. — ETBEEDIC, Atg8 LA 1 SATEIERT 3. Atg117% [
‘;’{f "ogéf’

k, / LN 18] EUTHDALgY Y INVBENESL. REEESIFIENS28
@:‘Q \¢& DOEEEELGNS, SMIVRUZERVBATHL.
=l | e The landmark protein Atg32 is induced in response to
f oxidative stress, and localized on the surface of
{g {g mitochondria to recruit Atg8 and Atg11, two proteins
0/0 o critical for cargo recognition. Atg11 acts as a scaffold
5

Mitochondria P for assembly of other Atg proteins that cooperatively
talation roeribrnes mediate formation of isolation membranes surrounding
mitochondria.
BRIFDAZREHI (Recent Representative Publications) Q: SEEAVTEBDEIFINEITH?
+ Onishi et al. (2018) Biochem. Biophys. AERIRNSNIVRUTPHBROERFREN, DFUNIVTESICHUSEBBTEDXRIICHDE
Res. Commun. 503, 14-20 FRINET. B, BEEAVT, BRSO VRUPHRERIEE TR T 255521k

+ Liu and Okamoto (2018) Biochem.
Biophys. Res. Commun. 502, 76-83
+ Xu and Okamoto (2018) Biochem.
Biophys. Res. Commun. 496, 51-57
 Sakakibara et al. (2015) EMBO J. 34, Q : How do you develop your research?

27032719 A : We anticipate to decipher basic principles underlying selective degradation of
+ Eiyama and Okamoto (2015) J. Biol. mitochondria at the molecular level in depth. Recently, using yeast, we have

Chem. 290, 25034-25044 established a label-free method to detect selective degradation of mitochondria. We
aim to apply this method to a variety of organisms except for model sytems in the
laboratories, and elucidate the universality and diversity in selective degradation of
mitochondria.

YUEUfco TOHREZERBECTHVZET IVEYLAN DL ERREYICEHATESDLIIC
LT BRSO VRUZ DBOEREEESHRIEDHIAZEIELET .
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BRI EBSZERNDDH

Why do cells eat themselves?

BRAIRDOAERICIFERED Y 1 F IV IIBREECLBISEH (X TV RS T4y I) HRUKS TN, HRLBDFHEFRICH VAR SHEZE
FUTW D, BIRRETE HFHRREYZECA X—I VT EDTRFEZRELT, MREDODZYYY—LICEUSHEIT DXV T
NS TAYIRBA —T7I— (BRIFR) DMRZED TWD F—hIT7 I —RFSERBZTRORYMNEIDHFDOEDTH D, Hiff
REHEDSRHIG. 2016F/ — NV EBZEZHZRE U ABREB T EHCRFMN S CORHFZVIEE . KBELOBEICHT
DHRZMIRICHEA LI BAEDHIEA — N T77I— DO FHRIBERREDEDY D@ THFZU—-RLT NS,

Eukaryotic cells are equipped with the intracellular traffic network by witch a variety of macromolecules intercommunicate among
organelles. The traffic is executed by dynamic membrane movement. so-called membrane traffic. We focus on autophagy, the
membrane traffic delivering cargos from the cytoplasm to lysosomes for degradation, by using advanced methodologies of molecular
cell biology, imaging,etc. Autophagy field is one of the hottest fields in life science. Prof Yoshimori in the lab has been leading the field
together with Prof Ohsumi who received the 2016 Nobel Prize. He expanded Ohsumi's breakthrough using yeast to mammalian, and
has been leading autophagy field by elucidating molecular machinery and anti-diseases function of mammalian autophagy.

‘,“ii\a ’

o)

ﬂm:mm*i/ “
BRSO R, oW T
st A—FYVY—A

F—hT7I—DIEENRE
The membrane dynamics of autophagy

BRRICRAVCRRBEZHELLSELTVST -
T73V—L (RED) . L& F—hT7 I —hYRIREME
BN Sz TSI L%z, HRTYH THRE LI,

Autophagosome is engulfing the invading
pathogenic bacteria (arrow). We reported for the
first time that autophagy protects cells against
pathogenic bacteria.

RIEDHRR (Recent Representative Publications)

Q : SEREABRRDBFSNTIN?

ALBIIES —NT7 Y — DN FIRIBHIAZTED D EARIC, CNTTOWREHREELTL + Nakamura et al. (2019) Nat. Commun.

=FT, ZODITRAFENYF v— [AutophagyGol HZITLUEL. 10,847
+ Tanaka et al. (2016) Hepatology 64,
Q : How do d | h? 1994-2014
: you develop your research?
. . . . . . . * Hasegawa et al. (2016) EMBO J. 35,
A : We will continue our detailed analysis of molecular machinery in mammalian 1853-1867
autophagy. We also will promote the incorporation of our research results into B I
real-life applications. To this end, we recently started a venture named 'gﬂgzeé'g‘; etal. (2013) EMBO J. 32,
"AutophagyGo". 2347
+ Hamasaki et al. (2013) Nature 495,
389-393
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Prof. Toru Nakano

ARBA—LN—Y
http://www.fbs.osaka-u.ac.jp/labs/nakano/
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/08/

OWBWBRHEIEEDESICHE - DIELTIBDIEZ5H\?

How do various cell lineages develop and differentiate?

R - HEDBRE T DNADBEEIDELZEDBDOTIC, SRESHRBMIBAEHFEENTVNETT ., TN DNADXAFIUEPE RN VB
BEDIEIIRT v IHIHN IR CRBIEGTFRENT — U ZEHHLTVINSTT . HADRARETI(I. FFHlfa. FIHIFERSUICESEH
BOSMEZEEEBZRVREVENS, TEITRTv Tl $5HI. DNAXFIUE « HAF IV EOFIEEEZPOE VAR ZES TBOTVET, IE
IIRTAT ARG, ERGRE - HMERITTEBL BPAPEEBIBREEDORECBHESLTVRIENADD>THY, FFRNBHBAIBNDE
REHILTHRZTOTVET,

Epigenetic regulation defined by the gene regulation without alteration of DNA sequence plays critical roles in cell differentiation and
development. The epigenetic regulation mainly consists of DNA methylation and histone modifications. Recent advances of the field have verified
the importance of the regulation in various aspects of not only physiological phenomena but also diseases such as cancer and metabolic

syndrome. Our major goal is the elucidation of the molecular mechanisms of DNA methylation in differentiation and development. We are
especially concentrating on the involvement of small RNAs in transcriptional gene silencing and the global demethylation in the early embryos.

(1) piRNAIF BRI A TERRR [C B VW TEE SN,

Mat Pat
smbryo bt URORS YRRV VEGFDde novo DNAXF)LEIC
@@ e % B @ \ . Evpravend BVRRBEARDEGFOHHRET DHR T, Tt -
X S liing ol MEDBBSTHERBORIEICEATLBISLTS,
e S N = (Fig1) piRNAs are synthesized in the fetal male
L q e gonads and presumably play important roles of de
-"‘-‘45 S novo DNA methylation of retrotransposon genes
Trimming L L

(Fig2) Genomic imprinting, which is a phenomenon
that only maternal or paternal gene is expressed,
plays crucial roles in development, cell
differentiation.

RIEDHRERR] (Recent Representative Publications) Q : IEE;_;“EE btb\%ﬁ'—ﬂiﬂt?b"?
* Shiromoto etal. (2019) Biol Reprod. | A RFMBIEY IR T v RBEFRRABELT. 7/ LRIVAH (Y TFUT12 D) BHIET. A

101, 248-256. YFUIT A& EFENECRBD IV TRT A v IER VI — PR U R, SEBOBIR
+ Konishi et al. (2018) Stem Cell Res.

21 E561 PRADERICBNT, R, B, WTNH—AORBHEDSOHECTFIRRT ZRETT, Z0&S
« Nishimura et al. (2018) EMBO Rep. RBEGTIFM PR CIFICZ<HIBUTVT, EENICHDEERBEZRICUDTIRIRLNESHNTW

19, 044957, £, BLlF IO S 1 —0OVICBIFDA 2V TUY T4 T DEEEE KBRS UL & BLFH
* Iltou et al. (2015) Curr Biol. 25, ZESHIREP Y ORZRWTIHRZERLTVETD,

901-906. F/e. BFRABRICH T 3DNAXTF b ETEMIS R/ S FRNA. piRNA (PIWI interacting

RNA) &2 T A LYYV TCEBLTVE T, BBEHDBOETEMI CIE. LD YRV Y DS %E
RO, BEVABET Y F Y ABEDO—AEDORNAZRIERGFELUTPIRNADEESNE T pRNALEEHD

BIEPPIRNAZN T 2T ALY VT DAAZXLEESNCLTVEET,
Q : What is your hot research topic?

A: Genomic imprinting is a representative form of gene expression control. It is a phenomenon in which specific genes derived only from either
the father's or the mother’s side are expressed in tissues from fertilization to adulthood, through formation of distinctive epigenetic
modifications of sperm and egg. This kind of gene expression is considered to be abundant in the brain and placenta and to play an important
role in evolution. We perform stem cell and genetic research using transgenic mice and ES cells to reveal the function of this mysterious
genetic imprinting in stem cells and neurons.

We also focus on the mechanisms of DNA methylation and the silencing of small RNA (piRNA: PIWI interacting RNA) expressed specifically in
germ cells. In male germ cells in the fetus, piRNAs are produced as precursors of single-strand RNA of sense and anti-sense strands having
the sequence of a retrotransposon. We will reveal the mechanisms of the synthesis of piRNA and the silencing process via piRNA.

m
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Prof. Takeshi Yagi

ARBA—LN—Y
http://www.fbs.osaka-u.ac.jp/labs/yagi/index.htm
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/09/

BTODEINZIEMFOERZASHMNITS

Understanding the biological bases for generating the mind in the brain

KRRETE. DZDESTEYFNERZRSHCUZNEZEZITVE T, DOEBELQBMRERRIT. ERGHOBEHMZN EMIH
BRYND—TZ D2 TVERT , COMEMABISELHEMSMIC, e, HiRHIRER U THBNISER U CBRLEZT>TVET,
CDRIGHREENDEE(F, B4 DMFEIRD DOZBERYNT—TIDMEICKDHDTHY., Flew TDRYNT—T DS (FHEHEE
R ETHRIRT BEHRIELcD FEOMEICKIBIOSEINE T INETIC, fcBIFMELDHEMBRICEEZ D5 TSR LIED F
BZIASHICLELUIC, IRTE. CONFEOBETZHENIT LK. RERERICEMRYND—IH D5 ENBLHEHFZHSH L. D
ZOISTEYFNEBZIPESNCLIEVWEZEZTVET,

Our investigations are aimed toward understanding the

biological bases for generating brain function including
2 22—8FOobkAhF~Y (Clustered protocadherins) memory, mind and consciousness. The brain is a
complex multicellular system involving enormous
numbers of neurons. The neuron is the basic functional
unit of the brain, and neurons are organized by complex
networks with many other neurons. We found genetic
bases for neuronal individuality in the brain. The
extensive molecular diversity of neuronal cell-surface
proteins affects neurons’ individual properties and
connectivity. We are approaching the molecular bases

LN ggnome

mRNA

5 4 W for neuronal individuality and appropriate neuronal
Protein AT wiring during brain development.
#1 F~ Y »E5 (Cadherin motifs)

HEEE, PEE R A o4 LEEAEDERR 9529 —BFOMRAIY T7ZU—E, BICBVTEC DM
Cell adhesion, formation of neural networks Randnn‘_l and different combinations TERE-SIHFPEDERIEELTVREE ) FRTHY. SR E
i individual newrons RN BT OIS TLS,

EME L R E BR & AR A MR R ER O K

Generating the complex neural networks and functional cell assembly Clustered protocadherins are diverse cell-adhesion molecules
expressed in the brain. Random and different combinatorial

sets of them express in individual neurons, and have roles for
generating the complex neural networks and functional
neuronal groups (cell assembly) in the brain.

[2]
2
2
2
2
X
e
g
S Q:SHEAMERDEEINTTH? DRI (Recnt Repesettve Publcatons)
E
B A HEEED BRI CH H @RI DETNEER) (TIL - 7BV TV) ZHI5TEMBERR Y~ * Tarusawa et al. (2016) BMC Biol. 14,103
2 T—IEMXNZ X LEESNCLTHEE T, - Toyoda et al. (2014) Neuron 82, 94-108
E + Hirayama et al. (2012) Cell Rep. 2,
2 Q : How do you develop your research? 345-357
g  A:Weaim to reveal molecular mechanisms for building complex neural networks of " Yagi (2012) Front. Mol. Neurosai. 5, 45
z cell assembly based on brain function. * Esumi et al. (2005) Nat. Genet. 37,
g 171-176
z
8
2
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ARBAR—LN—Y
https://www.fbs-osaka-kondolabo.net/
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/092/

EYOERORZ D TEZMIBNNEA£ZRZETD

Our aim is to clarify the mechanisms generating the spatial pattern and the shape of organisms

EYDHFECHEFDOEBETDEL(E. Z0 [ [TEKELTVE T INSEEDLSIBFEETTEDDTLLI?—DDERE ELFHRHOTVSB] T
IO ELFREROPLEITEHSODTHY., MIBLVDEINCAERBEEEZ, BEICRDZIILFTEX A, RF. Z<DBEE. ZOEA
MEERIRER] T, FcBDWRETIE. AOKEREN2EEOERMEOEBEERANESET K] THHI %z, RER - HEERATH SIIAL
FUI. TEIC. ROBRY. HERBYONEBDIDEED, EOKSBYIBEATTEZDN ZRAINKFARZRITNET ZOBEIZAI
WAIE. B RREZHAEUTHTLIEE W,

Functions of the organs and tissues in our body depend on their
shape. How are such shapes are formed and maintained? One of
the answers to this question is “gene(s)”. It is true. However, it is
impossible to explain the building of the structure that is much
larger than the size of cells only by the function of genes because
genes only functions in cells. An alternative answer is “rules of
physics”. We have proved that the skin pattern of fish is formed by
a kind of wave (Turing wave) derived from the interaction between
two kinds of pigment cells. Recently, we started projects to clarify
the mechanisms generating the 3D structure of the bones of fish
and the exoskeletons of insects. If you want to know the answer,
please knock the door of our laboratory. You will see something
unexpected and fascinating.

BIEDAFTRIB (Recent Representative Publications) Q: AREHLSEIISTEALBIRREDLSFEESEFNTVEITH?

- Usui et al. (2019) Development 146, 22 A BEESZEEEUCAREANICTATIVIT. X%, B, £GRERYFr—CHREELTH

- Sakashita et al. (2019) J Morphol. 280 REEDTVET, Ffo. ROBRKMRORRZENL T, KIFEDFEELLTERELTLDA
(6), 778795 BLET, ETZEOEAF. BANC—REZICAHLTLZHINSVTT,

+ Kuroda et al. (2018) Mech Dev. 153,
54-63 _ . , ) )

+ Adachi et al. (2018) Mech Dev. 153, Q : What kinds of careers do your lab's alumni go on to?
32-37 A : Those who have obtained a doctorate are mostly working in academia, and are working as

- Matsuda et al. (2017) Sci Rep. 247 researchers at universities, RIKEN, and life science ventures. In addition, one individual
(1):13939 became a curator of an aquarium using her experience in fish pattern research. Most of the

Master's graduates have joined different companies.
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Prof. Toshie Kai

HAREBA—LN—Y
http://www.fbs.osaka-u.ac.jp/labs/kai/
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/094/

EEOEEFEEBA T Sz DHOTOL EHEHlRORICEFS

Unveiling the secret of germline cells

SEIYRIERELTCORZRNDZ B[R TETETEAN, BHETBICL O TRURZEHFLHL, BEERSEF T, IRx0OE, BOEFHEW
SERTIF. BRREISRERICZITONNDECRIBEROFEIYICUNT T, AR EEHH T EEMEN D >EOEERMIEETT .
23avTavNTIE, PREBRIC. TNTNOLETEFMIEZ — v F LIFFNDHIRRICHRIFL. ZNSHUERICETERIRZEH HULTL
FT e BE. TOFMEIDHFFEE L. RN SOMEUETERRRN ZNZNIRF LB FICHAL TITHIE, 5KU piRNA &£F
[FNBEFERICHENICHIELCVS/IDFRNA ZZBIFI—RRNA [CLD5/ ADRELHBOBEAZEELTVLET,

Although individual animals do die, the species are maintained by producing next generation through active sexual reproduction.
Individuals are just like vehicles in which passenger —genetic information— can ride to be inherited to next generation by germline
lineage. As such, germline cells are the most important cells to maintain the species. Drosophila melanogaster is one of the ideal
model organisms where we can easily study gametogenesis. How are germline stem cells maintained in the microenvironment,
niche? What is the molecular mechanism that controls germline cells to mature into egg and sperm? How germline genomes are
safely guarded by non-coding RNA called piRNA from transposons attacks? Our group has been addressing such molecular
mechanisms for better understanding of gametogenesis.

SRRV DS /) LZRET BpiRNAIZ,
[R7—T1] EFFNBETEBIROEERCEE
TN, e BHEELIETejasEAE () [FX
F—YaIBTEL. pRNADELICHEET .

-
JEa—FRNA AETRTIIN
>200nt SEatomEElk
Bl —FRNA  18-30m L

| e —— ]
o L N
— > : Tt

. mRNA @#-5“/1*‘}‘/@

piRNA protecting genome from transposons
are generated in a unique strucuture called
nuage in germline cells. We previously
identified Tejas protein localized to nuage
(red). Tejas is involved in the production of
PiRNA.

s —
\_../: '6'0e
168 A b T

BORDAERERIL (Recent Representative Publications)

» Teo et al. (2018) Nature Commun. 9:1735
+ Quénerch'du et al. (2016) RNA 22

3]

| EDESTI I I SRR OAY N\~ CHRERHTLETH?
A SRORS YIS PBESBEED NI T SOV NERS, HETh, BVELERY
BUET. 201 SEITEELTLUR. REIFREMEI TNETH, BIGRIYIRITU
oo = SYHR—IVBRIE, SRXYN—ELTRRENET, RARTIETATUIE, e oo B0 51
URPBE, YUHR—I, TTVR, IU—YPBE, A VI~ F VIF AT N—TUL, 4870800 |
SOTNOBZELENT SROFESERIHEAAREEBCT, - Patil et al. (2010) Curr Biol. 20(8):724-730

Q : What kind of background do your lab members have? Lim etal. (2007) PNAS 104(16):6714-9

A : The laboratory staff has backgrounds in biochemistry and genetics, and long experience

of studying abroad. Since the lab opened in 2015, the number of PhD students has
gradually increased, but at first only staff. While in Singapore, PhD students were the
main lab members and we had only one postdoc. These individuals were from India,
China, Singapore, France, and Malaysia. The current lab at FBS also has a high
proportion of international students, so the main language in the lab is English.
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ARBAR—LNX—Y
http://www.icb.med.osaka-u.ac.jp/
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/10/

B ERILELSICEDPTIFBRIKITLIESZZLTOET!

Living cells are vividly moving in our living body.

HHETIF, R - MREBRBEDERRNT 1 FITR%Z, BHDNA LA A—I Y TEM7ZRELTUT LI A LTTUREL TR I 5 7%Z
fToTVET PTHHRETIE, B - BEADEFA X—I VT EZHRICKRII THREL, BEBRNTHVEZIRE - XY 3R E
DENFEFIEEABZ D TRIBLE LTz, TSICRIA TR, BHEMTHE - MAZZEIT MR Z DHMRGEDES BT ZHRL. TDE)
RERIEBORANBIRZTOCVE Y TcBHEMOMICH. U/VE. K. ADRER. BERE. B DS - B, NMAMRDERFR
B (BH - &518) OURILICKBEFCIVBATSEY, BIC [RATECLHOTHSNICT D] HLLWI A TV RICHEURIT TVET,

The main subject of our laboratory is to reveal the cellular dynamics in
various kinds of tissues and organs in vivo, by using advanced imaging
techniques, especially focusing on the dynamic phenomenon in immune
and inflammatory systems. By exploiting advanced multiphoton
microscopy, we have originally developed intravital imaging systems that
enabled visualization of the movements of the diverse cell type resident in
various immune tissues and organs in situ. Especially, we first established a
live imaging system for visualizing the living phenomenon in intact bone
marrow cavity. The dynamic nature of different cell types can be visualized
in a time-dependent manner, in addition to the spatial and structural
information generated by conventional histological analyses, has resulted
in a paradigm shift in research on immunology and cell biology.

RE-ZOEBNRYND—T TS - BfZ DT EREORSHZEHETT I

Dynamic immune network wiring different tissues and organs and constituting
integrity of biosystems

B DZRERIL (Recent Representative Publications) Q:BEEIELTLWBTF—XIHETTHh?
- Hasegawa et al. (2019) Nat. Immunol. A Bl BICHULKEFNEDZI A FZVIIBERTIT. BREEVDIREDOD T, BZZEIH

20(12), 1631-1643

+ Furuya et al. (2018) Nat. Commun. 9,
300

+ Matsui et al. (2017) Sci. Rep. 7, 6959
+ Maeda et al. (2016) Nat. Chem. Biol. 12,

BMRECBZESBEFMRENEDKISICHALCEDEREHRICERLCLZDN. ZD
DFANZALE, ERZHTFREIBMER YA SO RENZRVWCTETLCWE T, T, &
B DISMEMIRD ANV ARE AN =X s, BERRICBVWTBRRZEEILT RN RHES
BIROEFHRGE, £2B5DHSHDMEEZELWVRERD OB, EERNICHTDRFHEVR

579-585 RRZERRLTVET,
+ Nishikawa et al. (2015) Nat. Med. 21,
281-287 Q : What is your hot research topic?

A : We now focus on elucidating the molecular mechanisms involved in the interaction
between bone-resorbing osteoclasts and bone-forming osteoblasts in living bone
tissues. In addition, we are interested in analyzing various kinds of cellular
dynamics in inflammatory conditions and identifying novel cell populations
responsible for pathogenesis in respective tissues and organs using intravital
two-photon microscopy.
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A

AREBA—LN—Y
http://www.fbs.osaka-u.ac.jp/labs/sasaki/
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/131/

EHERHEEEXLZADMRBIZ2=r—YaV%#BiRdS

Understanding the intercellular communications that support correct development

KK TADHIEINEF DT TETCVE T , REDEERIFHO—DIFEHEETH Y. HIRDOEFH EHEICHEPIR3ZED EF2 eI
&, B4 DMl AEOMEEIS1I = —ravl, £2AFELTHRFVZRENSEDIENNETT , BOTOHREI EDKSICLTHE
EOHMRRDOINEZRHL CREBZRFENS B 20N ? A BDMAET(E, ZORGHIEEAIZ 1= -3y DU HEEREICSIFBE
E|EZPESHICT BIcsIC, YOREEEMAEZRV T, MIREOEEICLS T2 —Y3V(CEbh2HippoY 71 ILIREE®. Bk
FROREDENZRH# T M IS 1= —Y3V Th ARG SEBUTIHRLTVET,

Our body is made up of numerous number of cells.
Correctness is one of the important characteristics
of embryonic development. To achieve such
correctness during development, it is required for
cells to communicate with their neighbors and
coordinate their behaviors. To understand the
mechanisms of such intercellular communications
and their roles in embryogenesis, we are focusing
on the Hippo signaling pathway, which is involved
in intercellular communications through cell-cell
adhesion, and the cell competition, an intercellular
communication by which cells recognize the
conditions of their neighbors and eliminate the
cells with relatively lower fitness.

HippoZ T ILDEERE

wEikotpn

BRAIOY Y ZAREZEELCD0. ERETE. HZ{E 1B (FEEIBIR) SR Z(F 5 1B (EEIHEIR) iMES NS () B Hippo2 T FILICLZHIER =125 —
VavHREILGBD L, £ TOMEH EGHEIEICES (H).

During preimplantation development, mouse embryos form two types of cells: embryonic and extraembryonic cells (left). In the mutant embryos that
have defects in intercellular communication through Hippo signaling, all the cells become embryonic cells.

RIEDHRFRHX (Recent Representative Publications)

+ Hashimoto, Sasaki (2019) Dev Cell 50,

Q: REEELTVBT—TRETTH?
A BRBIFRICBF2MEHEDEEIEZDREICDVNTTY, FfeBERIA. BRAIRCS

W TEESHEIRD TE TS ARSI N BT, MIHa B ETREDEVERERE 139154 | .
ERETCART SERERANLL T, STLERLELT, COBREEN. Mamada ctal (2019) . el Sel. 126,

BADRRICEDRSBRHEEZERIFT DN Eﬂbb‘(gbf@ihﬁ&%itb\%go 1181-1194

Q: What i hot h topic? + Nishioka et al. (2009) Dev Cell 16, 398-410
. at IS your hot research topic:

A : Our hot research topic is the mechanisms and roles of cell competition in

preimplantation embryos. We recently found that cell competition functions as a quality
control mechanism of the forming epiblast cells in preimplantation embryos, in which
cell competition eliminates low-gene-expression/low-quality cells through apoptosis.
We would like to reveal the mechanisms underlying this cell competition and also clarify
the roles of this quality control in later embryogenesis and adult health.
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ARBAR—LN—Y
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/132/

e Ml v R ilid B R THT - BETTIMIMRIE (ZvF ) OEREHRIBORENA

We study microenvironmental niches that regulate hematooietic stem cells (HSCs) and Immune cells

EERmRcE. R TIREHAMIRZESFHL (Z2LEE) . AETEANTES (BCERE) Hhloia T, BROEREDHEE. BELY
DEEZEESM PADREREAEHRUE T, EREFMRLE. SEBET. ZvF (niche) EFRFNZHFRIRH/INRE LB U THFSN, Z0OHiaE

PIEGE - HMEDRESNTVET, T Bl BT, IXNTOMFEMEE RRELllazE s BT EREMRTHENHBREO -y F ZER T S
fifa (CARfER) ZREULFUI. XRVT, CARMIRNEEEO S i CiEilnz s o SRERHMIA T H DT LZMALE LR, /. 1EMe
Ry FHEEEINBLLH, ZyFhEmEriliia P i S iz - RE T2 L<H». BRZSOME - 7% - B - RBEBOREA - HEA
DZyFOES. [CDOVTHIE - A FUANILTHAELTVE T,

In recent years, we have identified a population of reticular cells,

&R B IR o which express a chemokine CXCL12 at high levels, termed
U \ﬁ'?ﬁlﬂﬂﬂ — =1l CXCL12 abundant reticular (CAR) cells within bone marrow and
% i indicated that CAR cells are mesenchymal stem cells and create
% the special microenvironment niches essential for the
*

maintenance of hematopoietic stem cells (HSCs), immune cells

/
ﬂ/y@,cxcuzt

| ﬁmﬂ@sﬂﬂﬂﬂﬂ, such as B cells, and erythroid cells. We have found that the
Ebf1/3 SCF# _ g) AREERASEA R transcription factors Foxc1 and Ebf1/3 are preferentially
~—~JFoxc1 " a—— expressed in CAR cells in the bone marrow and are essential for

U > )\ERAEISEMERE  inhibiting adipogenic and osteogenic processes in CAR cells,
respectively, and maintaining HSC niches. We are studying how
CAR cells develop and control HSCs and hematopoiesis to
understand the spatiotemporal regulation of
lymphohematopoiesis within bone marrow.

. ﬁmﬂﬂ% & meswina

CARiHRaIE. AERS - B MfaRIEkiBia cohY. EMmerilia. BREkbia IR MIKAIEREEE DIETEC U RAD =y F 2B Y %, ImSHEFFoxc1 &Ebf1/31d. CARMHRFFENIC
FIRL. SR =y F OFMEMEICATH Do Ffc. CARMIBRICH VT, FoxcIZBERTHEA. Ebf1/3[EBZHERNDDMEDIFIICATSH S,

The development and functions of CAR cells within the bone marrow

RIEDHRFRHX (Recent Representative Publications)

CC B FHDOTVA IR — HEBRICOVTHA T EE L,
- Seike et al. (2018) Genes Dev. 32, 359 A EIMEFMIE =Y F OBAMERENF UV HIRECTH D CEZETET 5. FRIICHKIRUREEIC

+ Omatsu et al. (2014) Nature 508, 536 WEDESRFEEHMIESHCU.
» Omatsu et al. (2010) Immunity 33, 387

* Sugiyama et. al. (2006) Immunity 25, Q : What is your breakthrough or research progress in the last 5 years?
977

+ Tachibana et al. (1998) Nature 393, 591

3]

A : We identified transcription factors that are specifically expressed and play
important roles in cells supporting the special micro-environmental niche of the
hematopoietic stem, as a new type of cell.
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Prof. Izumi Ohzawa

HAREBA—LN—Y
http://ohzawa-lab.bpe.es.osaka-u.ac.jp/
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/14/

B2 ORBRIMCASHREFHRZHEETS

Understanding information transmitted by individual visual neurons

REDBERUWEZZEICH DU PHICITIRZ. B4 DREMIADEEEICE TIIEEROTHRULTWE T, B ENSRITEIRE
BRFHNELLTERETET I, ROKEERTHHEMR1ERTZRTNIDTLLSN?IERICERF, B4 DHBEMIED [5
K] R EDXSBBEBRMEASNTVBDTLLSIN? REBHRUBZH TETB<LOVICHEBICH D H(CIF. B4 DHEIEDHEE
NoRZERTBENNETT, TSI, ZLOMRMRICHRHLTCRIREN TV SIERZXEDHDDTTEDRIFHEETT , TNIFHEEK
DEYZPEZDHHIE I TIFERTEX R A RBNFALHERNBFEZEFEHE. INFTOF7 FO—F TREULNOIRE
BEFRMEDFHZIAELTVE T,

The long-term objective of our research is to elucidate how the
visual part of the cerebral cortex analyzes information that
enters through the two eyes. By using advanced visual stimuli,
recordings responses of multiple single neurons and optical
imaging techniques, neural mechanisms for visual perception
located within and beyond the primary visual cortex are
analyzed. Since vision is an active process in which humans
and animals move their eyes and capture selected visual
information, joint understanding of both the sensory and
oculomotor aspects is essential, For this reason, we are also
conducting research on oculomotor control mechanisms and
learning.

REBERFRDIDHDREI AT Ly

Data acquisition and experiment control system for studying
responses of visual neurons.

FILDFRERIL (Recent Representative Publications)

- Inagaki et al. (2016) J. Neurophysiol 112,

Q: TTEFEMOTVA IR — HRERICOVTHA T EE L,
A EREIESHEICKY ., SROHREIRIFIERDMIRNSDESZEED BN, BEL O

ZEDHBIFEERFOMBRMIROERIEFEDNDEBONTE .,
LOULBH'S, ZNHWA ST LB ZESTIERL LHDERDMENSDESEEDH DI EICK
W, FHBIRDRI VS AX—I —~DFIRIED, LNV r—TCRBBEN HBIEERE U,

: What is your breakthrough or research progress in the last 5 years?
: Previously, it has been thought that pooling signals from many neurons will broaden the

selectivity or tuning of neurons. However, we have discovered that this is not
necessarily the case. There are cases where pooling sharpens selectivity of neurons for
other aspects of visual stimuli.
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784-795.

+ Kato et al. (2016) Phil. Trans. R. Soc B 371,

20150266.
+ Sasaki et al. (2015) Sci. Rep 516712.

+ Sasaki et al. (2010) J. Neurosci 30,
13826-13837.
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Cognitive Neuroscience Group

BREH —ER #u%

Prof. Ichiro Fujita

RRBR—LN—Y
http://www2.bpe.es.osaka-u.ac.jp/
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/16/
https://cinet.jp/japanese/people/2014265/

[£DZR3. ttHRER3 IHDOLHZEIFTS

Deciphering the neural mechanism of seeing the world

MOMRETE. VAR - BEDHOBEBBOMRZTOCVNET, B REMBERRBEOPTEETVETN, BABREDNOYRZEE
FRIENTEET . INBEATHBETCNTETETT, BERS, e 5DMRECIRINFERFALEDBIC—ELLTRUTHHIENBLH
5T, K. RAPEROZE(L. HEVESHRYDOEEPEEICEIOT, BICEILLTVET, e RTLSMIED tEDYIFIC K> THHHIC
BERENBZEDHIFT, AL, MEICHDDE2RTERTHIRBNS, eI MR T HHFRIFIIRTTT, WOWAETIF, &<IC, @RI
IMEEYASIE D D DRAEZTIREICL TV B D BEEIEE TN EX A HBEDHERZEELTVE Y,

Research in my laboratory focuses on the neural mechanism of
visual perception and recognition. We live in a complex visual
world, yet we can identify all the objects around us without a
problem. If we consider the following, we understand how truly
remarkable this feat is. No retinal image can ever be reproduced
exactly, because our visual world is forever changing from moment
to moment. An object you look at may even be partially occluded
by another object in front of it. The retinal image also lacks a large
part of information along the depth direction. It is a 2-dimensional
image, whereas the real and perceived world is 3-dimensional! The
retinal image is thus changing, unpredictable, and imperfect in
many ways, but based on visual information conveyed by the
retina, our brain is able to perceive and recognize objects, people,
and scenes veridically. | am particularly interested in the
computational process and neural architecture supporting
binocular depth perception and object recognition.

Kb E7 BRI CHABRZIALC, BIRREREZRNDRE

Staining of dendrites of cortical pyramidal neurons by injecting
fluorescent dye.

RIEDHKFRRX (Recent Representative Publications) Q . iﬁEiIE btb\é;—7l;1ﬂt§-b‘7
+ Oishi et al. (2018) Proc. Natl. Acad. Sci. AL 2HFRIVYDLAR—=I VT E>T, ERIBOAREEEETFODHARRE (V28 V4

115,12289-12294

« lkezoe et al. (2018) Neurolmage 180,
312-323

+ Chang et al. (2018) Neurolmage 174,
87-96

+ Fujita & Doi (2016) Phil Trans R Soc. B. Biol.

Sci. 371, 20150257

+ Mochizuki et al. (2016) J. Neurosci. 36,
5736-5747

5) OEEEBEZRIFIZLZBEBLTVET, FHIC. TIRTv—IEHR. OREEERE
RSO DM ZRSHNCT DT EZBIRELTVE T,

: What is your hot research topic?
: We are currently focusing our effort on understanding functional architecture of

mid-tier stages of the primate visual pathway (V2, V4). In particular, we aim to
elucidate spatial distribution patterns of neurons encoding visual texture and those
sensitive to binocular disparity.
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Cellular and Molecular
Neurobiology Group

R B2 8%

Prof. Nobuhiko Yamamoto

HARBA—LN—Y
http://www.fbs.osaka-u.ac.jp/labs/neurobiol/
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/17/

Bin - IRIBRFICEBMERDLLHZFS

The mechanisms of neural circuit formation during development

Bpd4eb % T P58 s
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B4 F39HT A YRYNI—HERE

Dynamic Brain
Network Laboratory

o
e

1% 7% Bus Sl 7
Prof. Shigeru Kitazawa —
RRBR—LN—Y

http://www.fbs.osaka-u.ac.jp/jpn/general/lab/181/
http://www.med.osaka-u.ac.jp/eng/introduction/research/physiology/brain

RIEREE A A FIvORRYND—HELTIER TS

Understanding brain functions as those of dynamic networks

B RFEERDRICHVTHEZBIRORY D —INEDKSICUTHEESNDH EESHREICEKZR>TWVS, TNEXTOWRHS. ErOREHE - EE) - BANSIZ21 =5 — Va3V T TCEHIBEZREBELTCVE T, 1861 FDTOAHFDRRLIR. MiDIREHEED
HROBOBAERGLQFEEDT DT S AICKELTEREIN, —S THEDESERIATRD S DORIFICHFR T B EHIDETINE BEZERTBIETRRLTCEX LI, UL, BET S —fEE. —I5 L. —HRZRJELUCHRIEHELEE A, BELCERDR
BCKO>TBIISNBIENREINT VS, e BFRREEDHROIEHEMICEE LT, ZOMIE - D FXANZXLZHSHITLKRSEL HOEHISEEL IO TREKDHHEENRIESNDD T IAFIvITUA YRYND—TRRET(E. BN FET ZHEENSH

1202-020Z ALISHIAINN YIVSO ‘SIINIIISO0IE HIILNOHS 40 TOOHIS ILYNAVHO

TWW%, T, BEHICHIF 2R EEIREFN BRI - 2 F TARMZIBSH FHEBOMBIAICHIF THRZEDH TN D,

We are interested in how neuronal circuits in the brain are formed during development. It has been shown that fundamental neuronal
connections are established by a precise developmental program, whereas fine connectivity is modified by neuronal activity which
consists of firing and synaptic responses. We attempt to reveal the cellular and molecular mechanisms underlying these processes,
focusing on neocortical circuits. In particular, we explore the mechanisms of neuronal activity-dependent axon branching and synapse

formation.

CELE Y

KB B DEEEICHRNMELFRR (ELED) NP REROMBR DA ZH]
93 &),

Lamina-specific gene expression in the neocortex (left and middle)
regulates neuronal wiring during development (right).

K EERIRRE D R S A ABEICB VT (). BRENFENTENEL(H).
ZNHEROD D ERZRIET S (5).
Spontaneous neuronal activity (middle) occurs in the organotypic

cocultures (left) of the cortex and thalamus, and regulates
thalamocortical axon branching (right).

Q : ARENSEISALLBREDKSFEZESENTNITH?

BRIEDRERHRX (Recent Representative Publications)

A ARRECEINE TSN 008D ENEEL, SHIF2T. E+ERELTELRICH - Sasaki et al. (2019) Cereb Cortex, epub
BU. 182 BTEEIELE L. ZOMN 138 A - FERFDBH. KARTELTEH bhz25

L. SRFRELFEDEFRERICHBL TV,

+ Alchini et al. (2017) Sci. Rep 7, 6024
« Kitagawa et al. (2017) J. Neurosci 37, 1-10
+ Matsumoto et al. (2016) Develop Neurobiol

Q : What kinds of careers do your lab's alumni go on to? 76,323-336
A : To date, roughly 100 students have studied at our laboratory. Most of them started their * Hayano et al. (2014) PNAS 111,
careers in companies and industry after obtaining Master's or Bachelor's degrees, and a 15226-15331.

total of 18 students received a PhD. In terms of the details, 13 students started work as

postdocs or researchers at universities and institutes, and five got jobs at

pharmaceutical and chemical companies.
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FEUT, ZTOKEEICERT MDAV —TJEZDEFRIEZHEIAT L EZBREVTHRZED TV T, AFRETRIE 1. T30
K. 2. E8FE. 3. AREFRORTEN. 4. HEMBREZIKICHIENET,

Functions of the human brain ranges from perception, motor control, cognition to communication. Since the discovery of Broca's area in 1861,
brain researches have been developed by localizing each individual function to a specific region in the brain. However, any function cannot be
achieved by one localized area, each individual column, or a single neuron. Any function can only be achieved through dynamic collaboration
across multiple “localized” areas in the brain. Dynamic Brain Network Laboratory aims at finding a principle of such collaboration across
multiple regions, while the brain exerts an important function. Functions being studied are 1) perception of time, 2) motor learning, 3) visual
stability, and 4) social communication.

ERETEC HRBNIC] SEENIER T IO 2DDR Y~
jal(Precuneus) J=7 N .

B ORYNT—I DR EEH D [EATE] [3B522RIER40
DESR (SETT) ZRELTOSTHEN 55,

Left: Blink-related momentary activation of the default
mode network (top) and deactivation of the dorsal
attention network (bottom)

Right: The precuneus, which occupies the center of
the brain network, is likely to be representing the origin
of our space and time perception (the here and now).

RIEDARRX (Recent Representative Publications) Q . iﬁ?fiiﬁ bth\%j—__vl;ﬁ_lta—b\o

* Inoue et al. (2018) Current Biology 28, Al BEORISEBN LRI BT TF IV E—RRYNDT—T(E RO YD —I DhiR7E S
2N25k0'226f P TLVET, S5ICZOPRELHS [HETH)] FHEHRMORSR (520 #RRLTL
o sy T pchasyse BRI TEE LI, RATHOREEDIRE, MREIELT 57— TT,

+ Takahashi et al. (2017) J. Neurosci 37,
5298-5308 Q : What is your hot research topic?

* Inoue et al. (2016) Neuron 90, 1114-1126 A : We are now interested in elucidating the functions of the precuneus. The precuneus,

+ Nakano et al. (2013) PNAS 110(2), the core region of the default mode network, is likely to represent the origin of our
385-386 space and time perception (the here and now). The default mode network, which was

found to be activated after each eyeblink, occupies the center of the brain network.
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Physiological Laboratory

B & 8%

Prof. Takashi Kurahashi

ARER—LN—Y
http://saturn.fbs.osaka-u.ac.jp/18%20labweb/kurahasi_x.html
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/20/

BEBREIEEBF TYIFIVERIGEMBZMZAHTS

Cellular electrophysiology for the signal transduction

IeBId EFRD T/ UANIVEEHICHIT DM - D FRDY T FIVERIDERBICOVWTIHRZEDH TV S, RRETIE. HICUTORICE
RZEHTTNS : D FERERORBERAE. NvF IS5V TEREDEFINEMZRVCEBREERR. ALYILARX—I VT REDENLREZR
VWIS ER D TR L, BREEOREAEREDE((LE, T200V Y1 XOMIIMEENTOT — I MEEYOXTRE, 11—
Y—v2a1b—vav, REENICHUL 7 F 07 OB EZRAVCEFREBORIE - BRBETH D, 77/ UNIVOERBEFDY AT LETIV
D12&ELT, BREN100 nm (RE10 um) BETHZEMBRDIFENGIFS5NB, ThfcBld. COBBESHEADT T ZIVEY IS5 —E D
REEPCAMPP Ca?* DXy Y Ir—RFDOEEZRFE TAEL. EBEUI. LRDOEKIMZRVTESNICEENR/NSX—IBIED
IREEEBBEDUZER>TVD, T5IC, BRIBEYAF VI PIAYDINITA VMELDDFAAZXLZBESMIUIZ, TDXIR
EEF /LRI OMIIEEZ AW CRBRREBLU T, AW BEFRBRT I v IWER, VIN N—ROI7 ORFEZERTE. HULERELUY
FUP I ZEFIEERY AT ADBEDHB5T . FEBEBASNTOLRLABORRNBETICIGALIEVEZEZI TV S,

R We are interested in cellular/molecular mechanisms of signal transduction in the
: e nano-level structure. Our lab is especially focusing on the real time measurement
: - . of the molecular dynamics, and has expertise in electrophysiology (patch clamp),
Hucus | R L fluorescent imaging (visualization of the fine process, Ca?* imaging), biochemistry
__________ A w{’]" o (real time measurement of enzyme activities), photolysis of caged substances
h 4 e within the submicron cellular compartments, computer coding/simulation,
i ::’ electrical hardware (mostly, analogue circuit). One of the model systems that
i exhibit the nano-level structure is the olfactory cilium that has a cylindrical shape

| cAMP [.

e ' .__Ngaa with 100 nm diameter (10 pm length). We have quantified enzymatic activities

‘Na . . . S .

CNG channel (adenylyl cyclase) in such a fine tubing, and kinetics of ion channels (CNG, and
Offactoryirecepicell ; : Ca?*-activated CI channels), dynamics of second messenger factors (cCAMP and
i | a a " . , ) .

| Ca?"). Quantified parameters obtained from such advanced techniques are directly
S Clca) channel . . . L.

e ——p linked to our sense of smell. Incidentally, in addition, we have shown the
mechanism of olfactory masking, and the mechanism of cork taint in wines.
Through the experiments treating such a tiny structure, we have developed
techniques, and logics, soft/hard wares, and are planning to expand the

newly-developed materials to broader ranges of research area employing tiny
biological systems, to which such systematical analyses have not yet been applied.

100 nm

©2013, Takeuchi Lab.

RGO ET IV ELTOIRMIRDBRERD FHRT—R
Signal transduction cascade in the olfactory cilium

Q . %fé&hﬂﬁﬁﬁb‘,ﬁﬁﬁéﬂi?b"’ RIEDAERARX (Recent Representative Publications)
AEBREUZIVI A ACTHRLIBHROEEREZEBOIEN TR TH Y, BRAERR(FEAREAE « Takeuchi & Kurahashi (2019) NPJ Sci Food
EHDIDICBBRNTERRY — L THZ. ARREDT—FYNE, A4V FvRILETDERS 339 _
THY, SBNBERCERERYERN DTN DETH S, BRABFEFE-T [RABLS " Takeuchi & Kurahashi (2018) J Gen

_ e en e s — o . Physiol 150, 1647-1659
DERDIFHT] T&F. SBOEEGEBD1DTHY, REFBREIRICHITDA 4V F vV - Takeuchi et al. (2013) PNAS 110,

MRS, TDT—YD1DTHD. 16235-13240
Q:Howd devel h? + Takeuchi et al. (2009) J Gen Physiol 133,
: How do you develop your research? 1583-601

A : Physiological analysis can follow the living behavior of various cells in real time, and « Takeuchi & Kurahashi (2005) J Neruosci
electrophysiology is an essential tool for understanding biological functions. Our 25,11084-11091
laboratory focuses on ion channels and their physiology to find what we cannot see using

electrophysiology from multiple perspectives. Characterization of ion channels in olfactory
information conversion is one of our themes.
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Photophysics Laboratory

A B— R

Prof. Shin-ichi Kimura

AREBR—LN—Y
http://www.kimura-lab.com
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/21/

BAMEFEEanMEDRRZERD,

Investigation of the connection between life science and quantum physics

EMRRICENBEZRGPYENEES. WETOETFHREICEDIKEFEE - D FIRBDOELLZNSICE IS FRENERT
T o TOEGRK YRV MHEZHRIT BIH(C. EFBEPD FIRBDE(LZEIFTITRRRDATIARIET BT EICKOT, EiRZH
SHCTEZRFNITIRL, FENIBERZTICUTRNIEEE ZIREICT 2 EHTREICIBRIET T HLld. ZTOKRSBERICISE. B
FHRILESEHSFHEET HY Y IOMAYHKREZEITRI - TINIVYDSEZESN - MXIREE. SOICFEIEEEFRZAVEHLL
DI AX—I VT FREBETHRAL. HUVEEEEDORIEICESHEEM DRI ETERDRAAEZITOCTVE T,

Life phenomena, such as redox and photosynthesis, and physical properties of
solids, such as magnetism and dielectric phenomena, originate from the change of
microscopic electronic structure and molecular vibrations and/or molecular
movements based on quantum mechanics in materials and their interactions. To
clarify the microscopic electronic states and molecular vibrations provides us not
only the information of the origins of the life phenomena but also the clarification
of hidden functionalities. To visualize of the change of the electronic state and
molecular vibrations, we also develop novel spectroscopic techniques using
synchrotron radiation, lasers and high-brilliant electron beams. On the basis of the
obtained microscopic information, we are aiming to reveal and develop novel
functionalities of new biological and quantum materials.

BEEEIRIVF—r70M0YHRUVSOR-INICERB U B DB DIEIR Ch 2 BTFEIEZHEIC
FANBIENTEDHEFHNEE (SAMRAI) -
A novel photoemission spectrometer, namely Symmetry- And Momentum-Resolved electronic

structure Analysis Instrument (SAMRAI) at UVSOR-IIl, a high-brilliance low-energy synchrotron
radiation facility, developed by our group.

RIEDHAFRHX (Recent Representative Publications)

3]

TS EEDIVAIRIV—TABRBRICOVTEA TS,
+ Nguyen et al. (2019) Sci. Rep. 9, 11772 AL ATHERICHAWVON D AEBEBADBEEECIDBEF PO FOBBZHE BT 5
* Ohtsubo et al. (2019) Nature Commun. 10, VYA KTEEERUEY). BEDEEERDERAICLEIFRENZEBRENHZHGNRO

2298 S BRI T VBT EEREUL LT ETT, T, HULWVBAAELT, TR
* Hagiwara et al. (2016) Nature Commun. 7, -

12690 RNBEBFHIEZERFELEL.
' Sggi%io etal. (2015) Phys. flev. Lett. 115, Q : What is your breakthrough or research progress in the last 5 years?

A : Our breakthrough studies involved direct observation of the movement of electrons
and molecules by charge transfer of photocatalyst complexes used in artificial
photosynthesis with time-resolved terahertz spectroscopy, and the discovery that the
metal state that appears only on a specific semiconductor surface originates from a
mathematical topology. We have also developed elementally-specific electron
spectroscopy as a new observation method.
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Prof. Yasushi Inouye
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http://www.fbs.osaka-u.ac.jp/labs/Inoue/hp/
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/22/

22hZORAZBMELTERD F =D

Observing bio molecules by making full use of photonics

F/F70/0I—=ENAAOY—, ESICTHNZIRZGEUIEF/ - NA A THRZ T AEFBRENDRRDBFORRZIT>CTVET . £E
FIRFBRORBF /ISRI—RBREDF /IFTUZIIRREINDF/F0./0V—. SYVURHKRBREDFZEDH - BBl 2IRED
EZEREL. Ml PERDS FERBERE - SOMRECEY Y YT T BEIMDIAR - MR ZITOCVE T LIS EFAA—I VT DS
DHEHEERB S /TSR —EEBEDRF. SYYRHBIUA A—I VT LRI DOEERRR, JUIL7 VEIELD IR DERE
HIEHAl FanoRISZFALICBRERERA SSAEV VY —OBRE. AFEICKDDFH/HEZEFRALET /EHRIBRUA X—Y
VIO ENREDERHARMRTT,

We carry out research on nano-biophotnics, a new research field that spans the field of nanotechnology, biology, and photonics. We
develop techniques to observe living cells and biomolecules with ultra-high spatial resolution and sensitivity, by utilizing
nanotechnology based on nano-materials such as metal nanoparticles/clusters, and vibrational spectroscopy such as Raman
analysis of molecules. Current topics are focused on development of synthesizing fluorescent metal nano clusters for bio-imaging,
explication of functions of neural cells by Raman spectroscopy and imaging, measurement of living cells by Brillouin spectroscopy,

development of ultra high sensitive plasmon sensors using Fano resonance, optical nano measurement and development of imaging
techniques using optical induced nano manipulation of molecules.

5 PEREMTTEY
1:143:1116:1112:115: #{30:1

et

¥

FPSFFRFTERAINDF /IS AI—CE>TERBEIN
Hela#BRaDEA X—,

Fluorescent image of Hela cells stained by Pt nano clusters.

RIEDHRERHN (Recent Representative Publications)

- Refki et al. (2018) Annalen der Physik
530, 1700411

- Ishitobi et al. (2017) Opt. Commun. 387,

3]

VIREEELCVS TR TIH?

A ZBRFHE~HTEISBRINDEREST /ISRI—CTT, COTRT/ISRI—(&
FBESFRYMIRLITRRZRFEERS, BFHN T/ X—MULTOZEEICEUADN
TTWBIcBi T DRTFHICKTFUIBBDRIN. HAREZERLET, 7/ I5AI—

24-29
DERGEDHEIIY. BEHANZXLDEE, SOCERILCILREMBRECLDT /TTR  Huang et al. (2016) RSC Advances 6,
9 —DBEBFRERERE TR LS NCRA TO— T ORAEZEINICITOTVE T, 9709-9716
Q : What is your hot research topic? ' g‘:;_gigt al. (2014) ChemPrysChem 15,

A : Our main focus is metal nanoclusters composed of several to several tens of metal
atoms. These metal nanoclusters have optical characteristics similar to those of
semiconductor quantum dots, and exhibit intrinsic absorption and emission
characteristics depending on the number of atoms that are formed because
electrons are confined in a space of 1 nanometer or less. We are vigorously
developing functionalized fluorescent probes by establishing nanocluster synthesis
methods, elucidating luminescence mechanisms, and controlling the electronic
state of nanoclusters via alloying and chemical modification.

+ Morimura et al. (2013) ACS Nano 7,
10733-10740
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Laboratory of Building Block Science SA Prof. Mitsuru Akashi

AR IEICE B = RTEH BB DB

Construction of three-dimensional living tissues by cell manipulation A oy \‘
(413 e Y - .\

BHAN (BT <7 70v7) ZHBPITRIEBET. BT DFELHIEOTRLABMBNERHIN TV T ERSHENSHEFIITS
NCTVET, W BDMRETIE MRZHRD CETHRET DEFBRMOBECHKEBULE T, i< IvI X (ECM) %ZLayer-by-Layer
(LbL) A THEFAREICI—bI BT LT, EFRELDOZRTEFBBZBET 5 EICHIILTVE T BRUERIE. ZRLE LN ADER
EOFHHENDINA. SSICBETRRBEEERBNDOIRAPBEFINTVET ZTERBBOEEELICEUT, 2017F8B8K&VEM)
EBRRBETFILELT, BLDHREUC=RTEBET IV (LbL-3D Skin) OEBEEE~DOBENIAF Y, 2020F 28, RICEEEDI TWV
FY . REMOBZRMDSEFINTL B DDA TP TEONZHICIFEREECNNETHY., "BHERDOHEE" CUTEDEEEER
AUTRELTVER T, Ko BERAABEHGALT, IPSHIEEZERUCS =TS TSIV ORERBEERARZITo TS, BEE
BICKROSN B IR DBEFALERLEEDTVET,

In our lab, we have constructed the 3D tissues that mimic human organs by employing unique
approach “Layer-by-Layer (LbL)" technique. By coating extracellular matrix (ECM) to the cell
surface, we can construct various kinds of 3D tissues. We can also construct 3D tissues
which contain blood and/or lymph vessels. These tissues should be the promising candidates
for drug screening and regenerative medicine. From August 2017, international
standardization of our developed 3D skin model (LbL-3D Skin) as alternatives to animal
testing has begun, and the processes is in its final stage as of Feb. 2020. We intend to
challenge international standardization of tissue models and change the face of industry with
our new “building block” method. Moreover, we challenge the development of innovative
tissue models as regenerative medicine in collaboration with Graduate School of Medicine to
create novel platform technology.

e (S
R

MEEREANDECMI—MIL 2 ME - U/ \EHEIE
EEEALZRITEHRRIEE

Construction of 3D tissues which contain blood
and/or lymph vessels by ECM coating onto the cell
surface using LbL technique.

ENTF1v5T70vo A TV AHLRHITERE HP
http://www.fbs.osaka-u.ac.jp/labs/akashi/index.html
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Laboratory of Science & Innovation for pain

: =1
<y’ &

22 LB

BHIROTRBBED—DOT, ERDOEHEHNSED7 S —LOREEE>TVE TN, RKEKBHIERICRELRBD, BXEERNUET
F.UDU. BENICAIETERDHENSBNE B A BHDOBRZIEPREJBEAZENKEVDT, AIFEENUEROICRRSINIY, TEYZEDRE
FHEE T, HEYIRRE, EYPBCIOID LR T JBH DRANFEHIED T, INTCZRPATETRIDRH>EEVERIEEE>TVET . —H TRIN'SIE
SZERVHIHHEB BARETRESER T TV T I BREEYT F—IBRICE VM EF T, Ic<SADRHZRL TV ZT—I D SEH A ZE
HUATHIEEDBT Z B T @B ZRNCHN T ICAETED VAT LAZRFELTVET,

Pain is one of the most unpleasant sensations and serves as an alarm to inform living
organisms of a crisis. Since prolonged pain is harmful to the living body, appropriate
treatment is necessary. However, there is no method that can evaluate pain objectively.
The sensitivity and expression of pain vary greatly depending on individuals, so patients
who need treatment sometimes fail to receive treatment. Other times, inadequate pain
treatment causes severe side effects such as vegetative states or drug addiction.

RADEREEZARAICEAHLTICHHLS
VAT LDOREELTOET

To develop a system that estimates the degree of pain without patient consultation.

A TRIE T —5 e

HEFATIAL EE R RO

(RGN M g Since process of pain recognition is highly complex and not easily clarified, it is considered
ey hp to be far too intricate to be able to elucidate everything about pain. Meanwhile, there has
(. % been great progress in the feature extracting systems from the brain. With the power of

artificial intelligence, we are developing a system which can evaluate pain without taking
the verbal information from the patients themselves by drawing out pain data, including its
intensity or severity, through the use of big data analysis.

HEMREE T, BADOBHMIFSTIMIODEMMED RIS
BEEMHHEL. ADMBEENUHBITIVTUZ LORREEITV. K
IC&BERBE=LVTIZT LERRET S,

In our Science & Innovation Laboratory for pain, we have
identified bio-signals from the brain that lead to the

perception of pain. Using artificial intelligence, we have also
developed an algorithm to distinguish pain & to monitor it,
utilizing an electroencephalogram.

BHDYA IV RA I N—YaVHERRERE HP
http://www.fbs.osaka-u.ac.jp/labs/pain-science-innovation/
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4 HIBT 558/ Biomedical Engineering Laboratories

HBEERFARE

Laboratory of Tissue Regeneration

BE fBE iR

Prof. Nobuyuki Takakura

MEEMFELUFMEREM S ICLDHRERE

Regulation of diseases by vascular biology and stem cell biology

R PIRERER L DFDE#TIE. SL0OEBIREDDEBISENGER,SEUERHBIRNDEL. ERGHEZROHREZLMULR
T COEMRBEOEARZDOKULETOHNMETH Y., MEBELRIFNTHERE - FERTEHRINFIBABRLDARETIE. MELEDSF
ANZXLZHESHICT BEEBICBESNTEREN VERPBEERRICIRITAINKHARZRBALTVET,

Tissue-specific stem cells continuously produce terminally
differentiated functional cells and maintain organ integrity. Blood
vessels supply oxygen and nutrients to all tissues; tissues and
organs cannot develop without blood vessel formation. Our aim is
to elucidate the cellular and molecular mechanisms underlying
vascular formation (particularly those involving stem cells) and to
develop strategies to manage patients with vascular diseases.

Previous concept of angiogenesis

phalanx cell =22

mural uii

RERIZMERNE RIS EDMITHIZTERENER L TV BEEASN TEELIN, R4 IBEEFED
MEMICMENEMBIBICREUCAMMEL T MEFELFELOZMEAN L EMEIaE R ELEL,
(Cell Stem Cell 2018)

Previous concept suggested that endothelial cell (ECs) uniformly have ability to proliferate
during angiogenesis; however, recently we have identified EC stem cells having ability to
differentiate ECs and control angiogenesis (Cell Stem Cell 2018).

BRI ARE HP
http://st.biken.osaka-u.ac.jp/

endothelial stem cell @

4 HIBT 558/ Biomedical Engineering Laboratories

BPAEMPHRRE

Laboratory of Cancer Biology

R R #iE

Prof. Eiji Hara

HRRELDODALEICHITZREIDRER

Studies on the roles of cellular senescence in aging and cancer

IeBDRRZER T DR REZRATHEEHEZELTIREREZRA TLD. [HIBELL] FOREZED—DOTHY. HBOEE
BB Z DD AIEIIEE LTV T LS. U LZD—AT. filaZ b ZEC LB LHlaC 3R B DR FZERITT 5 SASP LIFEEN
BIERERT I ETREZERILEL. BN AZBET DEIERN B EBESHICRYDDH D, B4 FHEIZIEICIF SASP [CBRS T HRAIRF
D ABEERN &Y. I PELEICHEVEARICE LN BRI 2T EN D AZ S DI L IBNERREDREERRAD—DICHEO>TVDEE R,
ZDANZZXLDFREFIEZBIBUCIRRZTOTL S,

Cellular senescence is the state of irreversible cell cycle arrest that can be induced by a variety of potentially oncogenic stimuli and has
therefore long been considered to suppress tumorigenesis, acting as a guardian of homeostasis. Emerging evidence, however, reveals that
senescent cells also promote secretion of various inflammatory and pro-proliferative factors. This newly identified senescence-associated
phenotype termed SASP is likely to be associated with homeostatic disorders including cancer. It is therefore quite possible that

accumulation of senescent cells during aging or obesity in vivo may contribute to aging- and/or obesity-associated cancers. By conducting
the following studies, we aim to clarify the molecular mechanisms underlying aging- and/or obesity-associated cancer.

INAF IRy B A A=T LTI L BB LB EERF 16N DT I ADINEICFEIFE
RE(L,

Real-time bioluminescence imaging of p76"“2 gene expression during aging process
in living mice.

BAEMFRRE HP

http://www.biken.osaka-u.ac.jp/lab/molmicro/

12month 20month

6week

4RI T S8/  Biomedical Engineering Laboratories

HEGIHMRE S 2 S

Department of Oncogene Research Assoc. Prof. Shigeyuki Nada “ : 3
MBEBILE BIEALXH = X L DARE 5 9
Study of cellular oncogenesis and malignancy » /d >

HFRDEHF TIF WAREGFOARROEES SURERBZIERT B EICKIO>T BMDRE - MEDD FHIE. TSICETNSDREEEREE
[CHER T Bl AL ZIRRE T 2 T EZBIRE LR ZESH TWVD. INFE TIC, Src BFOY Y+ F—€ SFK Z@MICL T, Z Dk
BB OEEBMEORIEICH 1 DEEAE O HIEIEE DRFT 2 TE . & e, SFK OFIERDIEEICH I A DBME(L (RHEZAES) HAE(ICE
IRRRZED TN,

The primary focus of this department is to understand the functions and regulatory mechanisms of proto-oncogene products
which play crucial roles in the cell signaling pathways involved in the development and differentiation of animal cells.
Understanding the critical functions of these proto-oncogenes would provide insights into the molecular basis of normal cell
development as well as oncogenesis, which can be considered as an
aberrant form of differentiation. Presently, we are focusing on the
proto-oncogenes encoding protein tyrosine kinases, particularly the Src
family of tyrosine kinases (SFK). SFK is known to be involved in
regulating cell-cell and cell-substrate adhesion and cell migration.
Malignant cancer cells often have elevated SFK activity, suggesting the
potential role of SFK in the progression of cancer metastasis.

Receptor stimulation

2
gt
e 2L —%—-q*f:

5271
OFF ATP
nactive ‘3; Fully active JONI
Csk Cell response

Growth, cell migration
Transformation etc.

HeEEhlHmRE HP
http://www.biken.osaka-u.ac.jp/biken/oncogene/index.htm

4RI T S5/  Biomedical Engineering Laboratories

FRDFIREBMFHRAE

Department of Biomolecular Science and Reaction

£ B— #R

Prof. Shun'ichi Kuroda

SETIEROLFI/INA TR MORFKEEAILZBIELTOHET

We are aiming at the development and practical application of brand new nano-biotechnology ‘
LBARETIE. EEDFRDOBEER (RN [CBRI<ERLRBRERRRZHAL. ZTOMEEFIECE DI\ FEERTORAEZTO> TV, B4
BIIC(E. EAADRERB P ZRRURR T DI AZETFIVETDRYREV AT LA (NAFF /AT ). ENRESSHREIRMRT
LA ICLBENRECEDVEHUWAWESSHISZE, MERFEUC2EE) MiRETERORy MO 7 &9 2 1 HilfFTRSER . £4DF
DF/UNIVEFIEE LM (N1 F VP —) | ERARESY VNN TBEZEIRNICRET BN AF ST A )Vl VN VEHERET I 28
RODRITHENE S ABERERINEAE . N1 7 T4 )L AR LR D SR B RIERICE T BN ZIToCTL %,

The aims of this laboratory are the analysis of
intermolecular reactions found in various biological
phenomena, and the development of bio-industrially

useful technologies by utilizing these reactions.
Particularly, we develop an in vivo pinpoint DDS

(drug delivery system) nanocarrier (bio-nanocapsule)

by mimicking the function of viruses, a novel quantification
and evaluation of all odorants by using an array containing

- L2-BNEC
human olfactory receptor-expressing cells, single cell-related . ep—.
technolog|es by utl_llzmg an_automgted su_wgle (_:eII analysis BERSR, AT AT A TR EARGEAE S EE 1 MR
and isolation machine, an oriented immobilization 1= 008 DEEAFN (@R
Malignant tumor-specific DDS Oriented i ilizatis F ies b i cell lysis and

technology for various biomolecules, and a bio-missile for bio-nanccapsule (High-speed AFM image)
selective degradation of pathogenic proteins in vivo. And,

we analyze the catalytic mechanisms of built-in

cofactor-containing enzymes by crystallography, and the

bacterial two-component systems.

with bio-nanocapsule picking up robet [commercialized)

EFDFRIGHZHFRE HP

http://www.sanken.osaka-u.ac.jp/labs/smb/
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4 HE TS5/  Biomedical Engineering Laboratories

BOITHEEENFHMRR

Laboratory of Supramolecular Crystallography

thll| B #i%

Prof. Atsushi Nakagawa

FHSDFOUKBENSERRREEEITS

Understand living process from atomic structures of biological macromolecules

BMREMSHIE. HELOFFOHREEAPEERBOBHERICE >TEHONTVWE T . ZOKRSBD FOBEZIERE T B1cHICF. FHHl
RBOFREZEMIDENEECTT SFCERNTHELDD FHESUTCTEZERFED FEESHS BL4DIVINTE KBV IR—2
VM EBTBIEICIO>THH TZDREEZEIF DD, BLDIVR—R VR TRIEL,. EERELTOEFBEZRETDENEETT,
B OWRETIE. SPring-8 DERBHY FEESHMEBERITE — LS4 V» X IREHEFTL—HY—SACLA REEFIRUXIRESHET D
HOFIBFEDREPREMT 51 A BFEMBOFAEBLC. ERHLEEOBESHEP IV, i - HRREEST VNTBREEY
BZNICEREKDHDERBD FESHEHPLY VN TBDIAEEREZITO>TVET,

“Life" is the accumulation of the various interactions and chemical reactions maintain by huge numbers of biological molecules.
Precise and detailed atomic structures are the most important to understand the molecular mechanism of the living system.
Macromolecule assemblies, consisting of proteins, nucleic acids, and other substances, play key roles in all living system. Our
laboratory works on the structural studies of biological
macromolecular assemblies and biological macromolecules
using X-ray diffraction and cryo-electron microscopy.
Development of the tools for X-ray crystallography of
biological macromolecular assemblies, including the
synchrotron radiation beamline at SPring-8, is also one of
our main works.

RIRE SRR 2/ E
HEEAROILFEE

Atomic structure of the multidrug
efflux pump, MexAB-OprM, from
Pseudomonas aeruginosa

SPring-8 D& KD F RS HEERITE—LT1>
(BL44XU)

Synchrotron radiation beamline for supramolecular
crystallography at SPring-8(BL44XU)

BOFEERETZRRE HP
http://www.protein.osaka-u.ac.jp/rcsfp/supracryst/index.html

4 HE TS5/  Biomedical Engineering Laboratories

e =LY o X . -
5% Ui 51 8 Bff 28 = (vwr msmirsn—)
Laboratory of Advanced Protein Characterization
(NMR Research Group)

=/ AN T ERE

Assoc. Prof. Yohei Miyanoiri

BRNMREZFIRALICES D FEEOHOHERSEN

Development of new NMR methods on structural analysis for large molecular proteins

BRNMR EGEBS DB IAEEERZ. RFORIECHEIIEN TEZBNFETHIN, NREBDIEOEDDFENMEXTDE.
NMR ESDIERELPBENEZ LY, HARBENZT DN EH TH DD " DFEDE ZITHI N, AT IL—TSTIIIHEDIFIMTT
& BIAEEY|RNIAEEE (SAIL) /EZMR T 2T E T . HFE 80-1000kDa DENFEEABH LUEABESHICDOVT NVR ES2ERE
[CERRIL  FRT REILIAEIE DT T AZEIL L CETe. 5% SAIL AL TS NVR A EAZHHEh . REOBEE HRIBEN FTEEEE
BERICOVWTCHEEBEZIESHICT BRI EZBET.

Our research is concerned with structural and dynamical aspects

6. D,;c?m’H of protein function. We are interested in elucidating correlation
:,c\: itz between structure, dynamics and biological functions of proteins.
Hse To pursue our goals, we use NMR spectroscopy. At present, the
N solution NMR study of larger proteins (>50 kDa) relies exclusively
T upon the information obtained from the backbone '*NH and
e methyl *CHs signals, which are not sufficient for precise dynamics
R and structural analysis of proteins. In order to solve this problem,
¢ we have been developing the Stereo-Array Isotope Labeling (SAIL)
NMR methods. The new SAIL NMR methods allow us to observe
socd 'H-'3C signals in 80 — 1000 kDa large molecular proteins. This
TS e information is very useful for understanding the precise structure
‘H;:“’ghlli:"%cof and dynamic property of various macromolecular proteins.

SAL7I/EE#Sh e FEERE B2
kDa) ODNMR ATV

HMQC spectrum of SAIL labeled 82 kDa
large molecular protein.

SeimstRIARE (NMR &R 5 )V—2) HP

http://www.protein.osaka-u.ac.jp/rcsfp/apc/nmr/

% NMR & (950MHz)
950 MHz Ultra high-field NMR

YSRIGRZSHEMESSE  Research Promotion Group

FRPEANA—I VIRV R—

Biological Dynamics Imaging Center

WIE S
FHEHUR (FE))

SA Prof. Toshio Yanagida

s

<

WSE & EamikEE

Fluctuation and Function of life

EERVRT L EFDF TSNS FRBDESHETT D FHEME. B/ A XZESFKHAVTREBRADBLIRILBETTL
L. ZOBEFEENTHSTTT, ‘DSE"FALEMTIIEERTIN EEFPHSSHRFZEBIELT. AR TERRTERVE
FECRIBEZERLTCVE T HLDRRETE. DFE—I—NSHIIE. WET 1 DFAX—I VT - F/EHAL BEEA X—TIVTIRE
ZEREVCEHAIL. Y Zab—Y3Yy - BRICK ST - ETUYTIBTEICI O T ERDIZ—IRBEDULLHTBUET,

Biomolecules assemble to form molecular
Mol ocui e Cell

machines and their collaboration allows the
activity of biosystems. Molecular machines
| Biologicatsystem containing large dynamicalstates (degreesofreedom) |
1

do not overcome but use Brownian noise to
operate with high efficiency of energy
conversion. Operation of melecular
machines, however, is not accurate but
flucuates. “Fluctuation” is a negative factor
for man-made machines but such
fluctuating elements are wisely composed
so as to form flexible and adaptive
biosystems. The aim of our research is to
develop new technologies such as single
molecule nano-technology to approach the
essential engineering principles of the
flexible and adaptive biomachines.

Many dynamical states
(large degree of freedom)

Constralning the dynamic
states (evolution?)

Bias to one state
(YURAGI search)

Selection of important dynamical states
ding to the dynamic envi

TOWARD
Whole-Cell
MODELLING

[ Dicision-making for one slected state in YURAGI (attractor selection) |

BEHLZEBREF AR T LEBENICEET 372000 T ZIREOFEERN
ICHESERDBINAT AES>THBIREITTELE

Concept for understanding biological system containing many dynamical
states.Dicision-making is achieved by bias in YURAGI.

EMEEAA—I VSV R—HP
http://www.fbs.osaka-u.ac.jp/labs/yanagida/

YSBIGRZSHEMESBEE  Research Promotion Group

FENIZBREVFIHARE

Laboratory of Barriology and Cell Biology

Rl £87F 1$E3R

SA Prof. Sachiko Tsukita

EABERBRERELTO LRNUZZOHER

Novel approach focusing on the tight junction-based paracellular barrier combined
with the apical barrier toward understanding and manipulating epithelial barriers

EREKRIMFLBRBEICHO NN, SXES. EEHIRY —NMIKD [ ERNUTICKY, ABREZENBH S DRENCHIGS B, AL DERRERE
RIET 2. LENUTIF. 9/ I v T3V (T)) (L&D LRMIRERE/NU T & LRI EAIVEED 7 EAIVE/NU 7 THRES N, YIBEBEIDH]
PREBIRIIEBZITS. R, MR/ NU7 A7 EAIVE/NU T EREIER - #EENISER T 2BIERELTITI- PEAIVEESF] ZREU . £R
NUZH [TI-PEAIVESHICKY., BLRLELT DERHEEZRE - fif T 2RBZRAITD. 70T« VKD T) D FRBEETILD
SEBAB KU T) ZiEmE UTcRREMEREBEIC DV T, BIELANILASHF - BIRFLANILE TOEIRZEITL. ZDEEEY AT ADEIHERIEZ
RENICRRRL T B ERFIHEEDRIHEZ DRERIMORAEZBET .

The establishment of compositionally distinct fluid compartments by various types of epithelial and endothelial cell sheets is crucial for the
development and function of most organs in multicellular organisms. The morphogenesis and maintenance of these multi-cellular systems
require highly organized epithelial cell sheets. The cell-cell
adhering tight junction (TJ) establishes the paracellular barrier of
i F P Lo cell sheets and simultaneously acts as a signaling organizer for

LS il epithelial functions. Our current research aims to elucidate new
aspects of the molecular basis and function of the TJ-apical

\‘ ﬁ complex in the formation and functions of epithelial barriers and
R how epithelial barriers contribute biological systems.

Thin-section
Actin filaments TEM

Freozs

Apical Tracturs-EM

Primary cilia / Micravilly mam o
- 4

Apical ri
membrane |
Junction
F Tight
junction
~ Adhorons
| 1= sgnction

S

"h

2N v Toar (T)) ICE3 L MRamEEE U L MRS — OB E LR/ 7718
£ MBS —NRBOTEHIVEIRE T) DEHEICL), [TI—TEHILBER D IEESh S,
Epithelial sheet formation with paracellular barrier function due to tight junction (TJ).

It is particularly noted that TJ associates with the apical cytoskeleton to form
“TJ-apical complex”, as a critical element of the epithelial barrier system.

EARNUTHBREMSHRE HP
http://www.fbs.osaka-u.ac.jp/labs/tsukita/
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#R@IBRZEAT  Research Alliance Laboratory

BAEFYOKOGUSHI @RI PR

JEOL YOKOGUSHI Research Alliance Laboratories

R B— R

SA Prof. Keiichi Namba

O3AFEFRMBEICIIBEERRFOHERE

Development of structural biosciences by electron cryomicroscopy

HENAE. MRS, Sl s, ERER I VNI BRX R T 20 FE—9I —BEBRFPRIVNIBESTHFFH/IIVICD
W, ZDBECES. QRE EERIE. TRIVF—ZRGE SEETY M FIVIBEED LK HZFETF - HFUNILTHATSZ. 514 E
FRMEECLDT—INELHEGHFENTZLVERILT DI EICK . EFDFOIBEEFTEZSELL. RLBBDFF /Y VDEF
BENSENMERIEBEZMBIAL T RIEY /Y Y VRSB ESERONA 4 F /70 /0T —DEBIMHEILICEII TS,

Cell motility and protein export are basic cellular activities driven by intricate mechanisms of self-assembling macromolecular
nanomachines by their conformational switching, force generation and energy transduction. These dynamic nanomachines are
built up with individual atoms as functional parts and therefore work
at very high precision and even at an energy level of thermal noise.
We develop techniques of electron cryomicroscopy to analyze the
structures and dynamics of these nanomachines to unravel their
basic mechanisms, which will hopefully lead to bionanotechnology
applications, such as design of new drugs and useful nanodevices.

1 MHEDOEHRENAERSTARTONT T, EHOE—2—ICL)EH2HESEERL T
HOENERE NAEISZOERK 2/ W EH EEBDEXEE THin ESNEIRRER T 5.
Many bacteria move by rotating flagella as helical propellers with rotary motors at their
base at around 20,000 rpm. The flagella grow at the distal tip by self-assembly of proteins
translocated there by the flagellar protein export apparatus.

2 1 UFMFEF MR ESERB Y FEBR A FICESL TRRILT 2L EN 4 BAFD
HEBEEHF o/ EE DM E L Z DB LEBR TE IR EL TERBZ DB ALK AY DD
H%o

Electron cryomicroscopy is becoming a powerful tool for biological sciences as it can
visualize the 3D structures and conformational changes of macromolecular nanomachines,
such as flagella and actin filaments, in their functional forms without crystallization.

BAEZEF YOKOGUSHI #EtfHzerr HP
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/02/
http://www.fbs.osaka-u.ac.jp/eng/general/lab/02/

FBS O#E81-B5DRF v

Snaps of the equipment at FBS
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CiNet

RifFFRBEEMESH R 5 —

Center for Information and Neural Networks

REHREBEEREHR LY 2 —

Center for Information and Neural Networks (CiNet)

BHREERIM (ICT) OREICKY., HFRDBEHREFF1.6ED
R—ATHEATVET, BRBERIEAN AZEHZ5L. HE
TNBEBEHHRBLTVE T, LB DRI, TSLRE=
fERT BRO%Z, BRELPEEEZDS. TRILF—HEDR
THBH THERNGHPHRBEDERY AT LADRICREL, K
ROBHRBEICRILTHILEZEHNELTVE T, TR,
BIRILF— REE. REESZRHIABERYNI—TRE
ZRNELTWVWER T, Ffo. BRZIA TRIEITIMOFEITE
BU. BICPESUWVWEHRIRIE - 022125 — Y3 VRIBDRIEN.
RERDATRIEE (Al) KifiFAFEZEELTVET,

Each year the volume and speed in which data are
processed increase by over 50%, which risks
compromising information transmission, unstable
connections, and excessive energy use. Our research
focuses on information processing network systems like
those inside the brain and biological cells. These
networks function with an adaptability, autonomy, and low
energy consumption that is not seen in present ICT. As
such, these systems may make a new paradigm for future
ICT. At CiNet, we are studying the information and neural
network strategies used by brain systems, implementing
these findings to artificial information and
communications networks and developing artificial
intelligence (Al) of next generation.

Heartto Heart.
- Science

Intelligent
Robotic

BIERBISRE IR Y 2—(CiNet) HP
https://cinet.jp/

.

RIKEN

i
RIKEN

IB{LSRRFA
FonEERI PR 2—

RIKEN Center for Biosystems Dynamics Research

ERZFUHFEMZROEZTHOME. £FENS. BD. ED. BV
BEVSSATYAT)VZERT, BIENICEFRDREZDNZET,
B DRRPELRZEFETBLHICF. EFNTHESTEHET
DREICHS DR TANEE TV SN ZEREICHDHEDNHUE
T VI —Tl. BHRDOFRENSFHEEITDS A THATILDiE
7%, 3F - #hE - R DEBICKDFNDENY AT LDRLIL
EZ DR BRECV I 2BNRBREVTRR. BDO—4%%
XA BEMIEREDRIBZDHELE T TOUHEERD—IREL
T HRZHEZIIETITHRORELCZDEDEGNIDIN S
[DECODE#fii] DFHFEZESHTNE T, INHRET NS,
FBOREDFRCRIEDNTIREICIRY, BEERE KB HE
BECHATERZLILBUFT,

All organisms, including humans, experience the life
stages of birth, growth, reproduction, senescence and
finally death. To promote long, healthy lives, we need a
clear understanding of what is taking place inside the
body from birth to death. Researchers at the BDR strive to
elucidate the biological functions that unfold within the
body during an organism'’s lifespan, by grasping lifecycle
progression from birth to death as a dynamic process
involving the establishment, maintenance and breakdown
of a balanced interlinked system of molecules, cells, and
organs. The center is currently developing the technique
called “DECODE". In the DECODE technique, images of
each cell are linked to the data of gene expression or
omics using machine learning methodologies to discover
specific features of the cell. Through this technique,
insights into individual cell conditions and cell destiny
can be predicted by only observing the cell. The DECODE
technique will be applied to regenerative medicine and
regulation of diseased cells in the future.

DECODE

project

- IIII.’ : | \

./ -
RANaman \\
K

IBER - EoiEERIS R Y2 —(BDR) HP
https://www.bdr.riken.jp/
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5‘6%5 75\ 5 0))( v ‘l?_—_‘\/\ MesSages from Current Students

BAORKBFEELGIESBHEREL.
HRICEMTEIEMEEIC,

| want to be a researcher who can
contribute to the broad worldwide
advancing of science through discovering
original findings.

Q:
A:

HREDFETTI?
FELHEOEHNEL REPE
RZVWDTHHERCEIIREICHY
T FLBRENFFRICZ V.
EHEBNEHN T, REBEZFERAT DK
ANENTT,

: What is the atmosphere of your lab like?

- In our lab, students can at any time
discuss questions and present their
opinions with staff and others. It is an
international environment: there are so
many students from overseas.

ISHE (D2 S

Tatsuya Shioda (D2 (of D5) Yoshimori Lab)

— e O DM

'’

\

DUTHRICBOIEHAENHNIL, =FE
B ICEHRLTHTLREE L), FBS T
RIFELLDHY. BLLBHY, RAEZ
BETICEFRERRELEBVET, 2D
FOBRRURIET. ETADH—HICK
FREFEE>THEEAD,

FBS provides us with optimum circumstance to
learn how to become researchers engaged in
exciting, fun, although tough, research topics.
Why don't you spend your graduate school life in
such a fulfilling environment?

RERTI./0V-ZRIRL. B0
E (hE) Z(EUsHitFICEmRUEL!

I try to absorb advanced technologies and
methods from outside my own country. |
want to promote technological
development for China and, ultimately, the
world.

Q: R DEREILEE?

AT BADNTZV T PBAICEKST, K
HBRZEICHEZABDIFETHTID
IJUET,
ARTIEFHEHERZEICL. TN
FTICHLIcTEDIRVFRLWITIAIC
K[IOFBZDHELNTT,

Q : What is the most exciting thing about your
research?

Al always feel excited when | experience a
sudden eureka moment out of the blue: it
involves knowing something that was
previously unknown. | am also happy when
| view unexpected interesting results or
become aware of some new methods that
hitherto have not been tried.

U2 95 (MAFH) (D5 BEH)

Lin Yuxuan (D5 (of D5) Kai Lab)

FBSICHFBF/RHRBELLEBICNALANIL
BHRRNTEZTFSULLRENGUFET,
REMOWRDBERNEMIRNS/ESNS

Fr Y AEHBRELEL,

It's a wonderful environment, becoming
acquainted with high-level research and
excellent researchers. Don't miss the chance to
acquire cutting-edge research information and
interact with experts.

FHIRREYFZEZES|T B K515
BERREIC

| want to be a pioneering researcher who
will lead stem cell biology.

Q: ARBDODTIFERZFRIS?
AIXIRE, BHTESEINS,

Q:REOHAERNBICHEKZF>IcE>
HFE?

A EHEDRKICHETRERSIURET
ERDINAAOT —EZ2 A IEERIC,
Sl EMIE T M\ RIBICEEE
Boleh's,

Q : Where is your favorite place at FBS?

A Itis the mouse room. It is quiet, and it is a
place where | feel calm.

Q : What made you interested in your current
research theme?

A': When | was an undergraduate student, |
studied the biology of spermatogonial
stem cell and spermatogenesis. Then | got
interested in the microenvironment, called
niche that maintain stem cell.

EISAX (D3 REHH)

Shota Aiba (D3 (of D5) Nagasawa Lab)

|

FBSIFHR QR DB DEREN VBT, R4
RBOBOIEZMRTEDRADSHIET,
ZAIFFBSTAEREFTZBILTHEE
h7?

In FBS, we have many opportunities to learn a
variety of research topics since we have many
research leaders who are active independently in
the wide range of research field.

KPE BEERESF—H (D1~D5) OXRETY.

B &RRRICH?] [EThSEED
EFNB30H?] EVWSHZRFEAED
LTzby,

| want to continue my research by
addressing such questions as “What is my
own nature” and “Where does our
consciousness originate?”

Q: EHEERRM ZEATSIREE?

A HEDERBIFICEEKD G, ZD5H
HORLBAREZRZLI L. £
DBEHTH, SOMAEDHEEDE
EBDDEKNAEUTH>len
5. COMRERZRUE U,

Q : What is the most exciting thing about your
research?

A: I have long been interested in brain
science, and | have visited various
laboratories that are actively engaged in
this field. Among them, | chose FBS
because my area of interest matched that
in the lab where | am currently working.

SOFISRZ5E (D4 J\AKEH)

Nanami Kawamura (D4 (of D5) Yagi Lab)

AZFE COREERFHFFIT—B. B DN
FFDICUIEA LV, BHICHRZITA DR
B CCICEHREBNET. BIBDEW
&3, BORLRBACHSFE ZENTHTL
&,

The experience at graduate school is special and
valuable. Here, you can spend all your time
engaged in research just as you wish. You can
talk with people in many different positions. You
can learn about the atmosphere of the lab you
are going to join so that you can select the
career path that best suits you.

B bADTIDITEEE. £
DEMSLE] ZRT KSR EIENE
PEBZEMECHZOHNET K
{ELTH =L,

| want to do something exciting in research:
not only for me but also for others.

As my research topic, | would like to try
simplifying biological systems through the
use of formulas.

Q : IRFDERELKIZ?

ATRETEN SRR, BRETETE
HHICEADNZETS,
FRRBRO7 AT 17 ZBHTERIR
{ETEBRETS,

_ Q:What is the most exciting thing about your

research?

A : As researchers, we can get involved in all
steps from research planning to
publication and presentation of
discoveries. The process of crystallizing
and externalizing ideas is great fun.

LLUOEEF (D4 mem) ,

Tomoko Yamaguchi (D4 (of D5) Namba Lab) l

[RATSDHREZLTNDD?] EEHNN
25, BZAREERE, ARAVAREDD., HBE3
ARRESELVHDTBVTEDHFHZNT
FU.EVWTEMRULUBIET, ZNTH
oI, AREBHLAVWTT ., —FEICE
EREI A T I DI LELLD,

If | were asked “Why you are doing your
research?” | would simply answer “Because it's
exciting and interesting.” There are many
difficult aspects related to studying; but overall,
research is fun, not hard. Why don't you join FBS
and undertake exciting research here?

R DEREEE [HEEASIENER
Z, RICHIBTENTESRT L]
Nothing is greater than the moment when
you make a new finding. It always touches
the heart.

Q:RENHAARBICHEZF>cED
hFIEE?

A TEFADRRZEF VTRV &
WSHFEIDD'S, SATAA—=I VT
[CHEZEF S cIENEINITFTT,
SATARX—=I VT ZRVERRE
ZLBUVFIN. BLEDDRDEHE
[CHBMEBDSATAA—I VT EL
5. HmEENMEL A YNTLDBHS
MRICHEHZERC. SOWMEASIC
WHEEXUI

Q : What made you interested in your current
research theme?

A : 1 got interested in live imaging through my
natural curiosity: | wanted to observe
phenomena within the body in real time.
Among the many types of research using
imaging technologies, the live imaging of
bone marrow cells is a unique, fascinating
topic for me.

& {4357 (D2 BHER)
Shinya Yari (D2(of D5) Ishii Lab)

DUTHEKZRSICHREICIE, ST
BTEZBEIMDULET ., RIRICHEEPZEE
DFZEE. B DETERROKFZRZ
IBIET. BHDEBRETBIMABHR
ZATLBDTIRBVTLLSD ., BSRNR
EORIET. RESULWVWIRANTEFT &
Sl

Don't hesitate to visit various labs if you have
any interest in their work, even if only slightly.
You can find your most suitable research topic
and style through direct communication with the
Pl and its lab members.

| wish to enjoy your original research.
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OB OG 73\60))( v t_:\/\ Messages from Alumni

YAIVADERZHRELHD!

Enjoy your scientific endeavor

S ¥ BEZARTF Makiko Iwafuchi

2009438 BIZUMEG (B%)
FRERZRERRE GEEREARIR. 2013FE
) e

Completed Ph.D. program in March 2009
Developmental Biology Laboratory

(Prof. Hisato Kondoh moved out in 2014)

SRR ZEZRELT, B106F, TLSA
BEOVEICB>TLEVFUEA, ESURNBTAR
BoBVWZERIE. STHHEBPICEITVET,
ENBHOSKOIEFY, IZ—TRBFZATAT7P
MEBERIEHFHEINTLLKRGZEDHRY
[CUT. 92DWIFRDIMFRICT|IEAETNTNE
FUlco TS, REFERMRZRITLENS

BOREIFT, SEUBERFrU7ETaVZR>
TVFEBATUIR IRUE>TEST&IF ZD
<. BRICEASNF v VR (RIS
FPIHRHER - STRDHER) [C120% DT CEVHE
N TEAER, BARAEENHEITTELENST
TY, WER. NSVRDBSHFAUANTHAE
ZEFL. EVVPREFROERZB4HICLT
WET, ETAD. SRGEER - ZEXROES
ZRARICENU. TNZNDEZIVIHENTL
ZEWL,

It has been 10 years since | graduated from the
FBS, but I never forget the lively vibe in the
department. | was fascinated by the

DBV ZERWCXFRTOBL

The days at FBS that kickstarted my passion for science

BE t618t yuki vuri

2018438 &L (EB%)
HERERRE (ELARFHR) HE
Master Degree in March 2018
Laboratory for Embryogenesis

(Prof. Hiroshi Sasaki)

[FREERFRRZBOTHDOPZEZ W] Z
NIFBAREUCEZIZERDS, KEFEFZR
HIelEZSTHRATVET , FEEDEICE
HI3ZTAZ S BT, HMELP I VEIRD WD
ElCTfTE. MROREEERCRBIEMBEERL
feo ZTT, MRELICLDEEEEKEBELT
AETNTWVS (MRS ] Zii3R g IEQARF
MRENEZLE U,

EMEEMAR TR, ARITKETETDREN
BOTVWBRIITRL, TESERBDBFOWRE
EEDNZIERD G, MBI DEIRFADIREF
ZBICLFTINE LI, BSDIcHICBE—HiE
TERIEB4LD. FATHTIRMEBER PR U2
=, ZLOMEZSZATNERUTVET,
RER. SATVHASHOARBELT, S

a1

ADSATRIA I ZEZEZ DK SBRBDIAZIC
BUHATVNE T EZEFICEV [BRAFRT
HOPZEZZ W] ZES5ICBVENICLT. S
TERS>TVE T, BOBETADTFTIFLREER
LT, HEREARFTZV T TLREE L,

| remember thinking, “I want to change the
world with my future research!” when | arrived
at the graduate school. | had been studying
stem cells research in my undergraduate work
and | noticed that stem cells contain a group of
easily differentiated cells. | was then interested
in quality control of these cells
and joined the lab group led by -
Professor Hiroshi Sasaki, who -
studies cell competition, which
is a cell-to-cell quality-control
mechanism.

FBS is not only an environment
where | can immerse myself in
my research, but also provides
opportunities to interact with
researchers in various fields. |
felt that these experiences
expanded my perspective.
Throughout my days, | could
spend most of my time on

multidisciplinary environment, where people
came up with all crazy ideas to pioneer new
fields, and | was fully convinced to pursue a
scientific career for the rest of my life. |
actually did not have any clear vision for my
future path. Looking back, all | did was just
trying my best for all the opportunities | got, no
matter whether it was a presentation in a small
internal seminar or a big conference. It
brought me to my current independent
position. Fortunately, | keep having an exciting
scientific life with my young colleagues. | am
sure that FBS gives you unlimited possibilities
— good luck with your scientific endeavor!

what | wanted to do. Thus, | gained a new
concept of value, many good friends, and
future goals.

| am currently working as a researcher at Lion
Corporation on a project to create new
products for daily necessities that will change
our lifestyle. My dream of changing the world
with research is stronger now than when | was
at FBS. | hope that you will have many good
experiences in obtaining knowledge for our
future to create a new world.

RtimZEHKLAT!

Enjoying the cutting edge of science

’|"_|'|7q ﬁﬂ\ Ryosuke Takeuchi

2018438 {BLZUMG (B%)
BT AHRE FE—BHR) HE
Completed Ph.D. program in

March 2018

Cognitive Neuroscience Group

(Prof. Ichiro Fujita)

ZEEFRICILIIEZ Z2EBL T, BRI EY
BRIELWHHEHFICHEE SN, Z0—ikzHESE
BN ULEVWERBS KSR E U, EntkaEt
ERHE. HERZOBFICHVNTZHETH DORE
HOHREHNRASUEZE>TVDTEICHEHZE
BRU. PIZfefeEFRUR,

AR, ERNTOREEAN X—I VT iz
ELFTHMAICEIBHE Ul RITIHDA X —
IVTDEHICIF. BERDOERESICINAT.
DIY T4 R4 VY F VREREEWHIE 0TS
LZBOAEN G, ZNUFFE S (CHEN TR
UlcBH4 TUTE, IRELIG. BHEXZORIFER
ZMARCH VT, HEHROEOHRICERY
HATVWET, STOARERIFRICE S [1R1F
NEDLB] EVWSTOV T4 7HEHZEBICINE

TICHSNTVIRVDFHEREZR DT 2 RL,
IR RAIEBDERICENKATVET,
HBEADED. EmEERARTHULLY A
IURICHEELTLIZE L,

Ever since the first time | encountered the :
mechanisms of neural circuits, | have been i
fascinated by their elegant organization. | i

wanted to study at FBS because it is a
graduate school with world-leading
researchers, including those exploring
neuroscience fields with a particular focus on
the neurophysiology of vision.

During my graduate studies, | focused on
improving in vivo imaging methods to reveal

BOHBS[HSH30 ] E2@mHLS

Dive into the secrets of intriguing research

=M F;Y Risa Sawada
2019568 BIZUMEG (B%)
NI—VHHHAE CEREERIR) HE
Completed Ph.D. program in

June 2019

Laboratory of Pattern Formation

(Prof. Shigeru Kondo)

FHIGEAICEST, [BBHAV] ERFMATLEINY
LIREFRZHERZB TR L. HEDOHH
LATZEFEDILGEADICIFETEEN ED25
ERIRISRSIBRVEDDSIBRVD TIRIBEVLNES
Z. [BHB3VIHRR] 2B F3AHARICAZL
FUlc, ZCICF. BHTERICERTCETITHE
S[DARETORFREFICINZ . DEFPIED
ERZEBACRRRDBREDHY ., SFSF
RREBRZE D ENTEE U, THRBATEE
DEFREBELOT, INFET “BREVFR” EER-
TVl IR Z B DT ENSIBFE DHNITE
DORANAZILTZ, BZOBHLAEITHDE
K[IKTENTEF U

REFFHEFOKEET. REZOHHBLAE
ZILIEASNBDLIBIVT VYR ER SR

LCTWET, #ETAH. DDENSTIDITT
BEOR [BHAVIRRE] ([CEIRVENOTHE
BAD?

What are you fascinated by? After obtaining my
bachelor’s degree in education, | thought that |
would need to immerse myself in more
scientific experiences to be able to teach
science in a fascinating way. | therefore
decided to enroll at FBS where intriguing
research is a central concept. Other than
focusing on my research through my active
and free communication with my colleagues, |

certain brain mechanisms. There were
challenging periods when | needed to build
various types of original equipment and
computer programs by myself in addition to
using the existing experimental devices.
Nowadays, | study visual circuit mechanisms
at the Graduate School of Pharmaceutical
Sciences at Nagoya University. | am working to
create new devices for discovering the
unexplored phenomena in the brain based on
the frontier spirit of science, i.e., “make it if it
does not exist!”

Please enjoy the cutting edge of science at
FBS!

enjoyed many other experiences other than the
expertise and culture of the school, such as
social gatherings. Through my discussions
with various researchers, | noticed that the fun
of science begins with a kind of gyre of
curiosity, such as questioning colleagues
about anything, such as: “Why do these
phenomena happen? Are they commonly
known or obvious?”

| am also currently working at an aquarium to
create content that can widely communicate
fascinating science. Come and immerse
yourself in your exciting research at FBS!
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Admission policy

LR, ERBZOREREYVEKU—5—D
B ZBEIIRFRERETY . IHE. EHEZ0DEHFIC
(&, 5/ LBROMET. U/ AMRERR EXTRFME
EHERE, BEE. BE. MR IEREN ERTE
FRTERVETOICHDOTEEEN LN Y., FeZ
D—75 T EWDREITEDEVDOV DOD RS
NESELTLFET, ARFEDLEELL. INFT
D, BIEE. 2D EFOVDYS [£WF] 15,
HITE BRIZF. ORy b AlIRED D EF D SR
FEfiZEfAT2E8ENBIBENEE(ELTVET, T
DK SBEGRIEDOFERICHIS T Blcth. AR
Tl BLEWSDBFORREZRHZ . ER. T3, B¥
ZRIBURIECSF—BRIOHEEZTL. BFRAIC
BN, B OMATHRZIVEVTWLITS. FHlF
DY—F—ERDIREAMEBTCET,

FESE

Admission guidelines

KDBZIEELLTCROHLEERDDE. BADEREK
N ZUTHANBIR S DIcHDFEFITI HRIRT
DHBOMBETIN, ZNRAFETHTHICES
NBEDTHIEEZT T ZDHHAKRTIE. +57
BEBZR->T. OFAEAESSHETRMAIDIL
T, EBRE-ANOEUDOHZEELTORRMZ RIR
HETFle. BRNICTERETESMRETH DD
DHADERELT. REICKDRBIGERNNE
ETIRFEICRALTIF. TOEIC £DORA 7 ZF AT
BET . KIRANBRRERENZHERLE T,

AF R

Enrollment

The Graduate School of FBS aims to train pioneering leaders in
biosciences. In recent years, there has been a succession of major
breakthroughs in the field of biosciences, including the establishment
of methods for genome sequencing and genome editing. Such
breakthroughs have expanded the possibility of applying findings in
bioscience research to a wider range of fields, such as medicine,
pharmaceuticals, agriculture, and material engineering, in hitherto
unpredictable ways, while helping to solve some of the questions
concerning the essence of life itself. Research methods are also
progressing. While much of the research in biology has centered on
genetics and biochemistry so far, an interdisciplinary approach is now
required, using advanced technologies in optical engineering,
information engineering, robotics, Al and various other fields. To meet
the needs of the new era of biosciences, the Graduate School of FBS
aims to nurture future leaders who are capable of conceiving creative
ideas and contributing to the world through research. Together with
academic staff in wide-ranging specialties, the Graduate School
educates students in a five-year doctoral-degree program in an
interdisciplinary research environment encompassing the fields of
medicine, engineering and science.

N\ Y

The three most important qualities required for students of the
Graduate School of FBS are intellectual curiosity, imagination, and
sufficient English to negotiate with external parties. Of course, a
certain level of knowledge is required to pass the entrance
examination, but we believe that gaps in knowledge can be filled
after entering the Graduate School. Therefore, when selecting
students to be admitted, we will examine the potential of each
student as a scientist by allocating sufficient time to the oral
examination.

KEFAHE, RFASEHEY

Total number of summer exam and winter exam.

X5 B ik BEHEA8 SRS =L AZE
é?:-a?cj‘fye:regmem Examination Intended recruitment Applicants Sa%%ﬁiecsasrfg en;rcf’ltlfr:ent

—REEIR 5-years PhD course 55 135 109 76

SHTEE 10B A%  5-years PhD course(Oct) BH5FL 5 4 3
AY2019 | EERIBASE 4BAS) of Phd coursetapry o EFR 8 8 7
SERIRAS: (10A A% Afmission inte the 3rd year BT 3 3 3

— %% 3k 5-years PhD course 55 130 105 77

ERE30FE 10B %S 5-years PhD course(Oct) B5F2 4 4 4
AY2018 | BERIBAZE USRS ofPhD soursetaiy o ETS 4 4 4
SERRAS ComAp BB | g 3

AZHR (—RER & 7B E128 (F2@) (.
DR & RERNFHEICEDERMELE I, OE
A SEHREPHBABERSEHNEPIHE, B
EEICHET2FHEZTL. Fic. REERENIFTOEIC,
TOEFLXIFIELTSDRAI7 ZFIALE T ZEEE
ABI(F558TT,

Ffe. 7RER (F20) [CFRBIOBLRIZET
FHULKEZENICET B EZNRICUESERR
AZRBRZRBELETRZZANT T A& O
MR TITV. RRTINT TOMAMRZ R
KUTHS5VWE T, T, FRMTORAE (@)
ZRELE T

FRS

Degree conferral

EEEERRM TR, IEDEHD L. BAIRG -
PRZEZRT. FLRANBAECGEIDLELD
ZAUNBESEINE T BLRXOERHEL., FL
MYBEICEDICIF. BEZRBICLDTFRERE (B
BHEZZIBV) 2T ABEICET2RED
ATV FPEROITVET,

PRAZEF2FER. ETHIICITHON, TNICEETD
LETODZMANESEINE T, PHEEIF. B, 2
FROD2BICTHON, DEFHBRIDREEEDIC,
BRLBZSOMRARICI>TEETINHEINSK
Fo X BEDRMUlF. EBICHM. Eantae=.
B2 TZOHPHSEIRTEFT,

AFHR(—RBHRLOEIFRIRBAFHR)

Entrance examination (general admission for five year Ph.D. program and third-year transfer student admission)

The entrance examination for five year Ph.D. program is held twice a
year, in July and December, based on an oral examination and
English proficiency test score. The oral examination is conducted by
academic staff of Osaka University to assess applicants’ expertise
and depth of understanding. English proficiency is measured by
applicants’ TOEIC, TOEFL or IELTS scores. The admission quota is
55 students.

The matriculation examination for transfer student admission is
held twice a year, in July and January, to admit a few students who
have completed master’s degree programs at graduate schools
other than the Graduate School of FBS or who have equivalent
qualifications to the third year of the graduate program. Applicants
are selected through an oral examination at which they are required
to discuss their research achievements, combined with a
closed-door interview.

Ph.D. students complete their doctorates through earning
prescribed credits, preparation of their doctoral dissertations and a
public doctoral defense. The Doctoral dissertation is judged by
committee members selected for each doctoral defense. Before the
final public defense, a preliminary examination is set up to evaluate
the status of preparation for the submission of the doctoral
dissertation.

Students will receive a master’s degree after passing the mid-term
examination at the end of their 2nd year. The mid-term examination
is judged by their research presentations and oral defense held in
February.
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Research Grants
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Grants-in-Aid for Scientific Research (as of December, 2019)

1202-020Z ALISHIAINN YIVSO ‘SIINIIISO0IE HIILNOHS 40 TOOHIS ILYNAVHO

Data
Alh A= GO BMEREEME BIEHFMEE
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students A students A , s EARFE (B)
4$>X 23 EFHE L Scientif?: Research (B)
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Data on Activity of Students following Graduation

ELTSmIsE

Master's degree holders

ELRIEE Y E ORI -

Employment of students completed

B+emeEy P-1A

Number of Doctoral degree holder

Doctoral program

EK30EE AY2018

SEREMR 34,

Promotion

58y MH

Employment

DM others Ou%
FER29FE AY2017

SEREMR 304

Promotion

64, #H

Employment

€D others O%
ER28FE AY2016

54, FhEE SERER 44,

Employment Promotion

DMt others 2%

Eﬁwﬁxﬁfﬁ Places of employment

Academia

ERR29FE AY2017

Academia

ERK28FE AY2016

Academia

EK30FEE AY2018

ERR30FEE

IZ%ZO'I? 25A
35% 70’73?“37 ':JE‘%V 65x TR29FR

AY20'|72 27A

17

—= ~

38y P77 mji%y 62%

it 304
35, 7HTI7  &¥ g5,  THEOTE 25

Industry
HXBAEFERZELST

1{E 3 Business

AGC, Alpacalapan. Infinite Curation. JCRZ7—=<. JT.
LEGOLAND Japan, MICXZF1 A)L, OKIVI kD7,
PHCHR—ILF4 VTR, WDB TUUNAt, P—TUA PAIY - IvIN,
PAOQLD I =T PATSABE, FRAIN=T, A—E—=I R A VT UL,
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AGC Inc./AlpacaJapan Co., Ltd./Infinite Curation/JCR Pharmaceuticals Co., Ltd./Japan
Tobacco Inc./LEGOLAND Japan/MIC Medical Corp./OKI Software Co., Ltd./PHC Holdings
Corporation/EUREKA Company/ARKRAY, Inc./ICON JAPAN K.K./I'rom Group Co.,
Ltd./Astellas Pharma Inc./Aspark Co., Ltd/EPS Corporation/intellim Corporation/AIM
SERVICES CO., LTD./Ethic Co.,Ltd./OMRON Corporation/OMRON SINICX
Corporation/CASIO COMPUTER CO., LTD./CAPCOM CO., LTD./Kikkoman
Corporation./GOOD WILL PLANNING CO., LTD/KOSE Corporation./Konica Minolta,
Inc./SanDisk Limited/Suntory Holdings Limited/SYSMEX CORPORATION/CMIC
HOLDINGS Co., Ltd./Simplex Inc./Sony Corporation/SOFTBRAIN SERVICE Co,
Ltd./DAIKIN INDUSTRIES, LTD/DIA PHARMACEUTICAL CO., LTD./TAKARA BIO
INC./Deloitte Tohmatsu Consulting LLC(DTC)/Novartis/Panasonic Corporation/BROTHER
INDUSTRIES, LTD./Premium Kitchen /Proassist, Ltd./Micron Memory Japan, Inc./Mazda
Motor Corporation/Yahoo Japan Corporation/Lion Corporation/Resona Bank,
Limited./Linical Co., Ltd./ROHTO Pharmaceutical Co., Ltd./Works Applications Co.,
Ltd./ITO EN, LTD./ITOCHU Corporation./SONODA MOMOYO Assisted Reproductive
Technology Clinic/Shionogi & Co., Ltd/KAKEN TECH Co., Ltd./KAMEDA SEIKA CO.,
LTD./EZAKI GLICO CO., LTD./Sumitomo Mitsui Banking Corporation/Shiseido Company,
Limited/SUMITOMO SHOJI CHEMICALS CO., LTD./Idemitsu Kosan Co., Ltd./Kobayashi
Pharmaceutical Co., Ltd/PPD-SNBL K.K./Funai Consulting Incorporated/OKAWARA MFG.
CO., LTD./Otsuka Pharmaceutical Co., Ltd./TAIHO PHARMACEUTICAL CO., LTD./DAIICHI
SANKYO COMPANY, LIMITED/DAIICHI SANKYO HEALTHCARE CO., LTD./TEIJIN
LIMITED/DENTSU INC./SHIMADZU CORPORATION/Tokai Medical Products, Inc./Tokio
Marine & Nichido Fire Insurance Co., Ltd./TOYO SHINYAKU Co., Ltd./Hewlett-Packard
Japan, Ltd./Japan Airlines Co., Ltd./Nippon Shinyaku Co., Ltd./Development Bank of
Japan Inc./NIPPON TELEGRAPH AND TELEPHONE CORPORATION/Non-Destructive
Inspection Company Ltd./FUJI OIL CO., LTD./Fuji Xerox Co., Ltd./FUJITSU
LIMITED/FUJITSU ADVANCED ENGINEERING LIMITED/Takeda Pharmaceutical Company
Limited./Toyotsu Chemiplas Corporation./TOYOTA CENTRAL R&D LABS., INC./HORIBA,
Ltd./FUJIFILM Wako Pure Chemical Corporation etc.

OSAKA UNIVERSITY/Osaka Prefectural Board of Education/Osaka Prefectural
Police/IKEDA City Hall/KYOTO UNIVERSITY/KYUSHU UNIVERSITY/NAGOYA
UNIVERSITY/HIROSHIMA UNIVERSITY/EHIME UNIVERSITY/National Center of Neurology
and Psychiatry/National Institute of Information and Communications Technology
(NICT)/RIKEN/University of Cincinnati College of Medicine/Max Planck Institute etc.

RKBRAFRZRENBEARH

E §$ §§ FJZ Core Research Laboratories

T/ EFRFREE

Nanobiology Laboratories

MRRXYFD—OFE

Biomolecular Networks Laboratories

FREMFAE

Integrated Biology Laboratories

B ERE S R

Organismal Biosystems Laboratories

B 4eh 12 T 57 S R

Neuroscience Laboratories

ERSAAFIORBE

Biophysical Dynamics Laboratories

3t (3 b 3% 55 B

Joint Research Groups

EHBED FERAHRRE

Laboratory of Nano-Biophysics

13 FEMERRE

Laboratory of Single Molecule Biology
ELZHRE

Department of Medical Biochemistry
WRRIAAFIOAMAE
Nuclear Dynamics Group
RBIEEMERRE

Laboratory of Chromosome Biology

IES/LEAFIHORARRE

Laboratory of Epigenome Dynamics

RNA E{RBEEERRE
RNA Biofunction Laboratory
SFIVRUFEHRERMRE

Laboratory of Mitochondrial Dynamics

WBRAMNESERRE

Laboratory of Intracellular Membrane Dynamics

RERTFHEE

Laboratory of Stem Cell Pathology
LDEYRRRE
KOKORO-Biology Group
NA=VFRMAE
Laboratory of Pattern Formation
EREMFRARE

Germline Biology Group

REWRENMFHRRE

Laboratory of Immunology and Cell Biology

MARRERERRE

Laboratory for Embryogenesis

B - REXLEHRE

Laboratory of Stem Cell Biology and Developmental Inmunology

REHBRIZHRE
Visual Neuroscience Group
AR 2R RE

Cognitive Neuroscience Group

HRIFHPRENFIHARE

Cellular and Molecular Neurobiology Group
HAA4FIvOTLAVRVEDI—ORRE
Dynamic Brain Network Laboratory
CEPMRE

Physiological Laboratory

KPERRE

Photophysics Laboratory

F/ c NAA DA ZORRRE

Nano-Biophotonics Group
ENVT10IT0v YA TVALRMAEE
Laboratory of Building Block Science

RBHDYA IV /N N—Y a3V HRRREE

Laboratory of Science & Innovation for pain

EZ  Affiliated Laboratories

SRR THEAE

Biomedical Engineering Laboratories

_ HARBEBREMRE
Laboratory of Tissue Regeneration
| DPAEMERRE
Laboratory of Cancer Biology
L RESEHmRE

Department of Oncogene Research

_ EBDFREHMFHRE

Department of Biomolecular Science and Reaction

 BAFEERAPHRE

Laboratory of Supramolecular Crystallography

SRR E (NMRBERIFTIIL—T)
" Laboratory of Advanced Protein Characterization
(NMR Research Group)

HIZ BE NE  Prof. Akihiko Ishijima

#4® M 8% Prof. Masahiro Ueda

Hi® BE B ” Prof. Seiji Takashima
% Y[ ZF Prof. Yasushi Hiraoka
4% SR)I| B/EB  Prof. Tatsuo Fukagawa

3% ITE F  Prof. Makoto Tachibana

IR [EME EER  Prof. Tetsuro Hirose

p.09

p.10

p.11
p.12
p.13
p.14

p.15

HEHEE A B Assoc. Prof. Koji Okamoto p.16

% TFZ IR Prof. Tamotsu Yoshimori
4R 1P B Prof. Toru Nakano

% )\NfE Prof. Takeshi Yagi
4% \EBE W  Prof. Shigeru Kondo

% BPE R Prof. Toshie Kai

#H4m BHE  Prof. Masaru Ishii
4B LR ¥ Prof. Hiroshi Sasaki

¥ £)E £3 Prof. Takashi Nagasawa

% KB AfE  Prof. Izumi Ohzawa
4% BB —BB  Prof. Ichiro Fujita
#3% UK BE Prof. Nobuhiko Yamamoto

#I® JE3B X Prof. Shigeru Kitazawa

4R BB EE  Prof. Takashi Kurahashi
#4% A4t HE— Prof. Shin-ichi Kimura
% HLE EE  Prof Yasushilnouye
BHEFR(BE) BE R

SA Prof. Mitsuru Akashi

BERRED) MO gk
SA Prof. Toshio Yanagida

% ZA {B=  Prof. Nobuyuki Takakura
#E R T Prof. Eiji Hara

EHIE BB X2 Assoc. Prof. Shigeyuki Nada
% 2ME #— Prof. Shun'ichi Kuroda
##% Pl 385  Prof. Atsushi Nakagawa

HEHIZ = /A EX Assoc. Prof. Yohei Miyanoiri

p.17
p.18
p.19
p.20

p.21

p.22
p.23

p.24

p.25
p.26
p.27

p.28

p.29
p.30
p.31
p.32

p.32
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_ EREAA=-I OBV A BERER (BE) WD Bk p.36 BB -IRNVF-TIHEY g TR ILEL Prof. Kunio Awazu
ﬁ BU Eﬂ: jg?,, }E ﬁ Eg @ Biological Dynamics Imaging Center SA Prof. Toshio Yanagida I?Eﬁg‘iﬂ . . Division of Sustainable Energy and Environmental Engineering
Research Promotion Groups _ EBNVTRRENFREE KK AM B5F  SAProf. Sachiko Tsukita p.36 Graduate School of Engineering — 6%;»%3%;&%?%? Sinformation Endinee HE KRB Prof Tetsuya Yagi
Laboratory of Barriology and Cell Biology ivision of Electrical, Electronifc and information Engineering
_ JOrZvOFIRIVRRIN-=T  wmim m®m A Assoc. Prof. Tohru Minamino BERIZHRER MERIRER/{EFIFMHE 4% 15188 Prof. Shinji Sakai
Protonic NanoMachine Group Graduate School of Engineering Science Department of Materials Engineering Science
BEMBEFFRRIIV—T B THIE T Assoc. Prof. Masafumi Saij == g
" Human Cell Biology Group R TOR 3L Asacc. Prof, Mesafumi Saif EEMEHEFHARY I 53;2%%%*;&“**@/ BIR LB R Prof. Makoto Sato
T llilg\llteeltcj)ggwaednutate School of Child Division of Developmental Neuroscience
i [=] I -— N, =7 =5 . . N N N
B\ttt Gz-up £ HHIE ZX EF  Assoc. Prof. Keiko Tominaga - ﬁggﬁggﬁﬁﬂ?{tJﬁ— / WiE BRI Wi Prof. Tetouya lida
3 4 A
oo 5 _ 4 o5 D f Bacterial Infecti
1% &) B 3% AR BABPYOKOGUSHIBBIEIRA 458 Bom B— SAProf. KeichiNamba  p.37 WEMRGRA o py a e o -
Research Alliance Laboratory JEOL YOKOGUSHI Research Alliance Laboratories Research Institute for Microbial | RIBRSHEIPY/ ERHEEHD ™ BB A Prof. Tohru Ishitani
Diseases Department of Homeostatic Regulation

e e = B RS MR P O SRR
1§ ;% Eg @ Cooperated Institutes | Endowed Chair Yabumoto I;Zpartment E@gﬂﬁigﬁﬁshﬁ—F #07

of Intractable Disease Research

w ‘BIESh SRR o4 -— _Eéﬁﬁﬁﬁﬁﬁgﬂﬁ/ﬁ?ﬂ’#ﬁﬁ L= Prof. Yasuhiko Hori hi
(ﬂgﬁagﬂ!;ﬁﬂm:ﬁagg;rﬂ%;iﬁlcn ﬂﬁﬁiﬁﬁ{%ﬁﬁ%ﬂ# ——  BAOHIE [QEE SR— Guest Prof. Eiichi Naito Department of Molecular Bacteriology #iE WO RE Prof. Yasuhiko Horiguchi
Center for Information and Neural Information and Neural Networks - . | REREEMRIP/ DR OANIADE a2 :

Networks (CiNet) — BALEE BEFHE  GuestProf. Masahiko Haruno Department of Molecular Virology #i% #8 J)G Prof. Yoshiharu Matsuura

s == T - | IRIBIC SRR EBPT / #0 a % 1 9 B = A iroaki Miki
E{tfj‘_ﬁﬁg’gﬁﬁ SE?;D%‘JRT}(L;*?# D T BAVHEE I RIWA Guest Prof. Makoto Taiji Departlmecr:t of CeI:IIuIar Regulation R =K Prof. Hiroaki Miki

ystems science O 1ological Dynamics
SomeERMERY2— — BAVHEIR @B RE  Guest Prof. Yasushi Okada  EMLETREIF/ DT R sl D #4% UG & Prof. Sho Yamasaki
(BIEME  DUHREEE ABLSHRA RIKEN) Department of Molecular Immunology
RIKEN Center for REEMF —T— BALHIE BH 83  Guest Prof. Hiroshi Hamada | BEREBEAREDPI/ BERBRED T BB A B Prof. Masahiro Yamamoto
Biosystems Dynamics Research (BDR) Developmental Biology BAGEE YU-CHIUN WANG Department of Immunoparasitology
L A0 _

— . Guest Prof. YU-CHIUN WANG N - T ERNRI/TO/0V-tyA—/ N -
BB EA ERT PR NAF)TFHIO—RERH % B0 FME  Prof Masateru Taniguchi
Eﬁ‘gﬁ' BmE ‘E‘Eéﬁﬁ?ﬁ’ﬁ [ S— EEEE%E*&ﬂ? _ BAWHEIE KO BT Guest Prof. Kenji Mizuguchi Lhdeulsl’];it;tluégsgaSrghentIflc and Department of Bio-Nanotechnology
National Institutes of Biomedical Innovation, Protein Function and Bioinformatics SE3ERREBPI/ - “ .
Health and Nutrition (NIBIOHN) — HAS P BRI SRS % okH 28 Prof. Takeharu Nagai

Department of Biomolecular Science and Engineering

FRIEME  Adjunct Faculties  EIRBELMEHRE K% 0B 2 Prof. Takayuki Kato
Laboratory of CryoEM Structural Biology

EOHARA
ABRZHAER ARNSER/ THEBYREIT Institute for Protein Research | fEE - RRTOFAIORRER ¥ R WL Prof. Toshifumi Takao
Graduate School of Human Sciences Behavioral Physiology H#I® N\ T8 RfPp Prof. Yasunobu Yasoshima Laboratory of Protein Profiling and Functional Proteomics
= - . | DFRIRBARE B B Z—  Prof. Junichi Takagi
R BR/BAFREREMRE N . 4 - -
it AR S Laboratory of Macromolecular Structure, #® SHEBE Prof. Katsumilmada Eiboraiofy of:‘r:tem:ynthesm and Expression _ -
Graduate School of Science ] Department of Macromolecular Science - %Rﬂdﬂf‘uiﬁﬁni IR BE B Prof. Takatoshi Hikida
o Laboratory for Advanced Brain Functions
o fah A4 oD
— Loty ot oty O g E s prof Takahide on BOHE XML AR/ }
Department of Biological Science T DFREPHRRE 4% Bl R Prof. Takahisa Furukawa
| A A4 T oD Laboratory for Molecular and Developmental Biology
— igﬁ??ﬂﬂmﬂﬂﬂi%%mni % B {58 Prof. Kenji Matsuno - — ) o ke s o
y of Cell Biology, HAN—AF4 P 42— L - = S 3% 39y 3 Prof. Macoto Kikuchi
Department of Biological Science Cybermedia Center Large-Scale Computational Science Research Division YR B 5T Assoc. Prof. Hajime Yoshino
o o s T . Prof.
- _ %E?ﬁtﬂf/Pﬁ.q?gi 3% A4S BT Prof. Yasushi Okamura — - [— / B
ERRHAEN epartment of Physiology. - BEHAMRRE 00 KRHUIE 85K B—  SDProf Keiichiro Suzuki
Graduate School of Medicine | BRI/ AR RATLERS Hi% 4 135 Prof. Yoshikatsu Kanai Institute for Advanced Co-Creation Studies
Department of Bio-system Pharmacology
K = = p— = [ ] 90 Y=} A N 7 . . . .
| T/LEMFRE/HREETF IS 5= 4788 Prof. Yukio Kawahara ﬁ%ﬂ@%ﬁﬁﬁnﬂﬁ Est%{'éir | # 4% Diego Diez Assoc. Prof. Diego Diez
Department of RNA Biology and Neuroscience Institute for Open and Quantitative Immunology

Transdisciplinary Research Initiatives

| RERAR—VRPRBE/BHNITHRE yim £ 58 Prof. Hiromichi Sato

iy - | - SERECEEE/
peparmentof Cognlveand el Neessence e Zfi— - RERED/ 58 LESAB Prof Satoshishimes)
L ARSFBE/ AW - AR 2% T B—EB  Prof. lichiro Shimomura Center for Education in Liberal Arts [ AR—VIHIEHRHNFHARE
Department of Metabolic Medicine and Sciences Laboratory of Brain Information Science in Sports
| RRSISEEAE/ MERL S W EM &R Prof. Akihiro Harada  REIIN-T/ERREEHRE BEHIB(EE) |EL BB SAProf. Shizuo Akira
Department of Cell Biology R ) ﬁﬁ?jn\/?‘f? Laboratory of Host Defense
BRE - REPBE/EBBESY w201 Prof. Kazuyo Moro wWReEya— | REIN-T/REMERBPRARE ggm 2x 8= 5aProf. Tadamitsu Kishimoto
Laboratory for Innate Immune Systems Immunology Frontier Laboratory of Immune Regulation
L DFEBRRS Wi® T R Prof. Toshihide Yamashita Research Center | ®RESIV-T/DEHERRE BEHR(BE) ZUF %01E SA Prof. Tomohiro Kurosaki
Department of Molecular Neuroscience Laboratory of Lymphocyte Differentiation
), — a4 7 (i —+ ; ;
PR ORREI0OVT(PEYR—/ | RETN- Ej/iﬁitf’alil'é-} | B ERIE(EE) RO 753Z SAProf. Shimon Sakaguchi
Graduate School of Dentistry ﬁﬁﬁuﬂgi%#ﬂgi ' 4% DH {23  Prof. Takeshi Noda onore o,r}.l\o (penmena mmuneiogy
Department of Oral Frontier Biology 'f)(—‘J./dalll—j/ - _ . .
— B ESEAES % $57/K —i& Prof. Kazuhiro Suzuki
ﬁ@ﬁﬁg‘{,ﬂ 2| gt sz o &2 Laborator: ofl;nr‘nune Response Dynamics
| BIRERSEN/ EDBRRITROH .. y p y
Graduate School of Laboratory of Molecular Medicine B® LHBR Prof. Takefumi Doi L REVIV—T/RE - £LFHARE BHEHE(EE) RBSE—
Pharmaceutical Sciences Laboratory of Biochemistry & Immunology SA Prof. Shigekazu Nagata
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CAMPUS
MAP

EBF /IR
SUITA CAMPUS

= BRAABRAT/ N RIF
Handai Honbu Mae
Bus Stop

INBR

Onohara

FEF
Senri Gate

[iclg)
West Gate

S BERNAAAXT1HIV
| WEHRRR

Biomedical Education
Research Bldg.

EFHRHFELR

Center for Medical

'\.
‘ Research and Education Bldg.
[ = F o /4

EFEERHRR

T

Osaka University Hospital

[P NES= S T
AV
Handai-lgakubu Byoin
Mae Bus Stop

@ KBRE/L—)V
BRA BT ER

Handai Byoin Mae Sta.
of the Osaka Monorail

BRAKEEZ*EREY
AW L
Handai-lgakubu Mae
Bus Stop

Clinical Research Bldg.

O] semscH

Frontler Bioscience Bldg. C
4 aniEREBIR

Frontier Bioscience Bldg. B

E FHER (EEF v >/SZ5H)
for Saito-nishi Sta. MINOH Campus

Ak

2l
Shimizu

Toyokawa Sta.

KIRE / L—ILEZERIR

Osaka Monorail Saito Line

REF v > /IVZ
SUITA Campus

n KIRXFEEHENT R

OU Kasugaoka House

FINAF0I—1R
g Nanobiology Bldg.

“"Fiﬁa_h: MEHR L 2—

Center for Information and Neural Networks

EBMIYRT LR
§ BioSystems Bldg.

EaEEARR

Frontier Bioscience Bldg. A

POBRRIYT Access Map

HEF v 2 /NZ
MINOH Campus ¢
Brhk v /82 IFE
() |TOYONAKA Campus Kita-senri

FEPR

Senri-chuo»*
-

T

Saito-nishi

REF + /SR
SUITA Campus

E Fix
for Takarazuka

GtERAR]

Ishibashi-handai-mae

S

it
Hotarugaike Ny 7 LE[EREART Yo = == = g = = =
Kita Osaka
P . s%: Kyuko Line e
Osaka(ltami)Airport *s(_ for Kyoto
2

koén  Minami-ibaraki
JREFEHR JR Shinkansen >

aned BRAREREIER W for Kobe ~
% wain cate M Handai-byoin-mae Sta. BREHFH Hankyu Kobe Line [t KL=
/ JR#FHR JR Kobe Line — hﬁa?g-ifnri . .
S
JNEEECIER BR#ZAHR Hanshin Line ( ) KHEGHNTE = .
AHEEINE Koen [_Tenjimbashisuji Kadoma-shi
Expo’70 Commemorative Park higashiguchi 6-chome
Sta. O otul?ﬁi? -
Nishi- umeda saka(Umeda =i
— | S nth&E( Eﬂdf,c, us%lﬁaﬂg ©28 O IR Keihan Nakaroshima Line Kyobashi
. mmm—&ﬁa‘%%gﬁ < - — k hima - Kitsta
(4 ()Yamada Sta! EEL XPWV(, ERE 1biE Temma
E FEPR-LEERAR ’5 = 24 k@ IC(” Bty <(odoyabashi Kitahama  bashi  wrgsensuin
B : \ AFEIRER Sl Bl —
(B> /N 275E) Bampaku-kinen-koen Sta. YISt S ([ F FE. NAKANOSHIMA Center -ljtlﬂj }\ Subway(Chuo Line)
for Senri-chuo. - =) chi
Shibahara-handai-mae. LEREE — FIsTm ,M‘F&Dﬁﬁ | Hommachi H/E
TOYONAKA C = G By it Ui, sl (Yotsubashi Line) — tt Rk Morinomiya
dmpus; for Umeda Sta. Kadoma-Shi 4 oy S:"WBY(" idosuji Line) SESKEEMR Kintesu Line
R AE
Namba 7 Fermms Y g =20
97 (Ssuam{asuji Line) Tsuruhashi {imy e
POBRRABE Access from the Nearest Station \
JRERE JRAFOEE#R JR Yamatoji Line
E ZEEE By Train @ E./L—JU By Monorail Osaka Loop Line Trs

RSEETER MEFER] (RO T
B RN\REH309

30 minute walk east from Kita-Senri
Station on the Hankyu Senri Line.

J\ R By Bus

o fR=/\R By Hankyu Bus
FEPpRFE [BRAARERRITT] F1clE
[SRAZER, 517 )

RAESERRITE EHMN5D

Get on the bus bound for "Handai Honbu
Mae" or "lbaraki Mihogaoka" from
Senri-Chuo Station. Get off at
"Handai-lgakubu Mae", walk for 5 minute.
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KBRE/L—IVEEHR  BRAMRBEAIR
TE #BNESR105

10 minute walk west from Handai Byoin
Mae Station on the Osaka Monorail.

o f§%k/\A By Kintetsu Bus
RBZATERFE (JRIRARIE ) PR
ABBRIFT) &3 RAER S B17) BR
KEFEAITE FH05D

Get on the bus bound for "Handai Honbu
Mae" or "lbaraki Mihogaoka" from Hankyu
Ibarakishi Station (via JR Ibaraki Station).
Get off at "Handai-Igakubu Mae", walk for
5 minute.

Tennoji

ELEN
[ izkac=3 Tengachaya

Kansai International Airport

¢ BIBA4R Nankai Line

JRERAN#R JR Hanwa Line

D JRHEHR
JR Shinkansen

== JEARZITHR
Kita Osaka Kyuko Line

s N

Bus Line

— RS
Keihan Line

e R — Z ) fth D3t T w— KPRE/ L=
JR Line Subway Monorail

e T EATHE AR — R c— Z OO
Subway(midosuji Line) Hankyu Line Other Private Lines



€20 KBRS A S P A ZE R

Graduate School of Frontier Biosciences,

Osaka University
5%
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1-3 Yamadaoka, Suita, Osaka 565-0871 Japan

TEL : 06-6877-5111 =
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