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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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ZZ Rl E iR 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.

KIRAZF KEBREGEERTM ARRR

Dean

Graduate School of Frontier Biosciences
Osaka University
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Center for Information and
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Biosystems Dynamics Research

B0R
BEUIHRMEHEEA
ERER- 2R - REWRP
National Institutes of

Biomedical Innovation,
Health and Nutrition

NIBIOHN)

FoRly - BEF  I%  MEREFREOMSICLY. EintlEERIFHE

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

EFRARR

Graduate School

of Medicine

ERTFHREHR

Graduate School

of Engineering Science

BRHREH

Graduate School

of Science

of life science, medicine, engineering and physics.

MREFIZ LY 2—

Institute for Molecular and
Cellular Biology
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Graduate School of
Frontier Biosciences
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Graduate School
of Engineering
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for Microbial Diseases
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Protein Research
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History of FBS
2002-2020

SHRFRTOISL ( EHENFOHSRELEITFISMAVOBEICEE
Doctoral Program for World-leading Innovative & Smart Education (WISE Program) :
Transdisciplinary Program for Biomedical Entrepreneurship and Innovation started.

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

QBIC (R (L RFTPEBEEERAE V2 — ) EDiEHE
EHVRTLRIBT

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

EIARREFEABRBSHITEE (NICT) 0EE
RifEIRAEREMIT 2 — (CiNet) HRET
Cooperation with National Institute of

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

BLIREHREV—T5T705540 Ea—VoI7(4/N—YaViELTRIET OIS AICEE

Participated in Program for Leading Graduate Schools : Humanware Innovation Program

BLRERBEV—Tv0T70550  BigA/N—YaVviBERIETOISAICER

Participated in Program for Leading Graduate Schools : Cross-Boundary Innovation Program

BLIREHBEV—T100T055 0  £EHFKEHRVNO—OESZHETOISLICEE
Participated in Program for Leading Graduate Schools :
Interdisciplinary Program for Biomedical Sciences (IPBS)

BILFHRAERIRATLRRLYR— (QBIC) EDEHE
(1R IB{LFRRPAEHHEERIZ MR V2 — (BDR))

Cooperation with QUANTITATIVE BIOLOGY CENTER

(RIKEN Center for Biosystems Dynamics Research)

KRR FEBRFRARMIUL TP TV TARATOTSLICEE

Participated in Osaka University Life Science Young Independent Researcher Support Program

NEBRFE S0—/VWCOETOISAICHR : EREBBEEVRTLDRAFIHR
MEXT Global COE Program : "System Dynamics of Biological Function” was funded.

MIITBUEAN ERERHARFREDEE

(3R BuUfRRFEAN EERER - 2 - REHAFRF (NIBIOHN)
Cooperation with National Institute of Biomedical Innovation
(National Institutes of Biomedical Innovation, Health and Nutrition)

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

T/ AFOY—RIBT

Nanobiology Building was completed.

NERFE 21 I COEDMRUTIRR : EBRIRTLADHAFIHA
MEXT 21st Century COE Program :
"Dynamics of Biological Systems” was funded.

KFIRE AR RRIRE

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)

EamEEEAR I (3.

XDBDRY [£DIICSE ] 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 - B8R - EZAER - BT AL - T2 - B2E - REH - XEEHFESE
FEBHBEDETOCTVIT . ARDAZREDEEN, ARKRZUHDKENSDZE
BHEE, HRPNSEICBZEDESFELEIL. FECHREISHBMARRT
Fo NSITAICBAREXVIN—DSHF VI FIVERADEHHENE 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.

HBREDEHELIEF
HEOZ—X%EBAZFRVE

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

KRKZADZRISHARE, BROTEEHIFOREH
BRREDRYNI—I7%ZEN L. ETEICIIERBIEHR
BB PIE(CERRROEE L TOY IO MIETETS
FIFHEBTORRICSILTVE T,

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 EERATH (S EE PRI (CEIREVANE - RITEE DI d DBE Z R,
ZNZENOEMIDHFLUNDOZEE D H CTHRICHELFERZE DT
Fo AY—FRRTDNYTZIELL, REREVEDVEDD

——UIEMRZBIEEAREIKDICHZEANTVET,

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.

SFEF—BRIHEREOLE. UTOLS5HBZMBELET

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

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

SEMEFHAIBE Core lecture subjects
SEBRBRAIB Core exercise subjects
KEDZEBWTRARBPIDELNDAE - 220, HROBRZEDS.

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

s

D e ——
ABNSDEERE - BN E—ROFRE &

*oSMEENE %angi%,&%ma . . .
Elective Subjects Intensive courses are provided by leading domestic
and international visiting instructors and researchers,
in addition to courses in advanced studies for each
L research group.
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SHRBCRBIN®. ZNENOTI—F D |
oETIEERE WEENULTHIRIES,
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3rd year 4th year

PREZESHEE. BIRXERICAIT T, T5I1C
AABHICIRRZEHEE T BT DIEEZEE.
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

BWRITIW—FERBIC, EEHBOEES
BIEOHEP, thOWRITIL—TDHETE
S OREEPEFICE>HRICSI. R
Z—XEDHhH. BLEVWNNVI TSI URE
#5,

Students may also participate in research
under the guidance of visiting professors

uioH-a - HDEEIE> K H-ag

BERRBRREFICLB.
O3 2= —YaVEEhEHHKL

Opportunities to enhance communication skills acquiring
a cosmopolitan way of thinking

BMREDSEAND—ROAREZB NV LI EZZF—hHkE
BRESNTHD. RHOMEMRZE<EIHRECHDE
9, Ffe. FBSURU—b (R5R) . KEREEED I —. &
XEZF—ERLESNBEDA RN IDF v AEHDET
REXZREFATOBRFEDEGIF20%EL[CKRU, HET
DIAZa=T—2aVAFIVBKDOSNDRETY

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.

A [E#] & [555] T
Admission is based on interview
and language proficiency test scores.

EYZBOBEDN, EE - EE - TF - EEDSICREEET. T
EBEFRLVDEFNS AR ZEDH DI ARER—){—DFH
B7ZBELU CHEEEES (TOEFL.TOEIC. IELTSOR 7)) D+
TR, FEERRER Ol REICTF vV AZRHULCVET,
ESNDEREEC[ERAA TTOEEDITONTVET,

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.

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

HREEMRZHOBEEETRMFEZFUDHE T DEEETFIEMER.
BEEYENET TO—FICRBAIREEASEREOIUXREITY
AT LIEE, BHESZRE, T, thOMRBEHAULTCHIATEDS
FEFFAREBRZERELCVE T 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 CIRIP2ENDREFEICHZEANTVE T, 20195FE
[CEZHOBLFEIFRULDZEZIT—F - PYRF VL (RA) &
UCERL. BERHMEHS DS ZEHMEULE Ul ZDfICHT1—F
T TYRAIUN (TA), BR2EF1— 5 - EHBEREDRENN —=
VORUMRIIRIEICER T AR NS <ITOTVET, LS
ICH. WESRELVTESER - AZRRRHE. taatEF. REEG
DEZEHE. AAPEZERIESE—E - FBEFEINHOIY,

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/enroliment fee
exemption system, local and nongovernment organizations’ scholarship
systems, Japan Student Services Organization (JASSO) types 1 and 2
scholarships, among others.

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

LantkREIR RN G, BOWIZRRBEDMENEEZZHB. FROMZR -

EEFREEOUDORLERE TEETEDAMODERZENELTNET, B %

Bf% - 184k BRF

Research Institute Healthcare, Welfare Service Public Agencies

ARRAZ TIFAURGFR OIS T LEA RN Z RIERAEDSHRICHTIEN

TEBDLIIC, ZEMAEBPELT. BEFENDF VU7 IR ZZIETEE .

SF—=ERBELTVET,

8 B

School, Education Manufacturing Industry

Research Subjects After being assigned to a lab, each student is given from other research groups, in order to FB_S aims to _develop humz_a\n resources who can serve as leaders in EIREIE 8 =
gﬁ'dame on research utilizing the specialties of understand the needs of society and science, business and various other areas of society with an Telecommunication Drug Development
g the research group. Y, widen their background knowledge. . [T . . . .
interdisciplinary perspective.Osaka University offers career seminars for
students to envision various career paths to work at research institute, 8 & s m ot
I 308" I ) ) I - 1084118§ : | i government agencies, companies and elsewhere after receiving doctoral Transportation Industry Financial Business Others
. . Interim examination . . Dissertation Defense d
Required 30 credits to acquire Required 10 credits to acquire egrees.
5 Master’ s degree Doctoral degree 6
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The Variety of Events in FBS

FRHERRBTRIELRTHZEL T,
BRAEPERIANBELCTONTOHIEY,

FBSYURY—p FBS Retreat

MERBTIE. ELDHEATZ X KADZRZERD DD KERENSHERR
FYIET—EICRT DR HBESNTER U, 201 9FEICHHRRFD
IR AXMOHBEZRD. 10FBL LOHRLEMOBHFZIFTR. B
HXOFBSUNU—DOID TRESNE U, T4 A Ay 3V ZRU CHEHRFR
DIAEBDEE VoZIDFREDZEHF B TVNE T, KDFERUCHRLERDD
[T, SBERBECOREDFESNTVET,

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
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

EEDSEFOIEEELSMABMOHUECPAZRENSELNCT. U
A LVAPIRAREEICODVWT TSV IICEDEIRARRTI - IARFDE
BERZFDCEHDHICH>TELERELT. IREBNPT 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.

FBSHRR RS [FBSIOFD L]
FBS Colloquiums

FBSIOFDU AL, [FEEE. BRBESIURHIBESHZNATH
REREEDEE - BESNTVE T IRAMIREDXV/N—ICKD&
HOMFAENICIA . FICHEIHNBOSBVCEEICLDFBEFOH
SN FEODIEERMDDDE T BEVICERI DI ETHR
MOBEIIHZBA I RG] RRORRDEELFEOTNET,

BRZRANE *€Dfth

International Exchange Events Others

1202-020Z ALISHIAINN YIVSO ‘SIINIIISO0IE HIILNOHH 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

EREHEED—IREL T, IRBDRAY YT ELFRESFERUBRDAZERLEZ
WREUVCREBI SRAZBERELCVLE T REEDRARICEBORRZEE
FATEDKIICDANHHITY . AUV HIVDEAENBEE. BRURA T« THEE
DTEICREIZ21 = —Y3avDLyRVETVET,

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, HHEDRDHEELT, INFTHALER
WROSUFEIF— EE. HFES. BFERELEIZ—U5A
NP EHZ<HELTVET TORTHEANBZEDDEEE
ZHofch. BRENBEVDXILICHMNDERICHEOTNE 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 I —OFPU7 B — I\FERE. BHAOKRZEDRS
BANEERLIEERZEITOCVE T o FIEREREDEMRELEOT
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 R

Nanobiology Laboratories

FHHEDF

sHRIERIR =
Laboratory of

Nano-Biophysics

a5 N2 8%

Prof. Akihiko Ishijima

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

EMOEEIHEEZ1 DF LNV TORRAZBIELTOET

Our goal is to clarifying the working mechanism of biomolecules

EFAICBNTE T/ RT—IVDEFSFHIER. [ERIDEGREDRLBIEEZEO>TVE T, UL, COEEREBIRIFEELELD
MO TVEB A IRIRETIEIDT / RT —IVDEFRS FOEMEFREZHAT BHIC, T/ A—Nb EQZa— bV F—9 —TEHKSD
FOBEBZEELFIEHATD. 19 FEHAL 1D FAX—IVITRBEOHFEZITOCVET, INSOFHAIRBEZRAWVT, 7IMIFYY
E—9— NIFUPRAEE—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
mechanism of biomolecules, such as actomyosin motor,
bacterial flagellar motor, signal transduction system, by novel
equipment developing in my laboratory.

NITFUPRAEE—Y —. BICHHFAFNOEE—I—D 1TV DRiN%E
£o>T. OEEB =TI

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

RIEDHRFRHX (Recent Representative Publications)

3]

| SEREABRADHFINITH?

AT KRBEEVS—R. TEREYTID. ZOPICEEEHEEFEEEDEGKEDFEL
FI., RWEELE. E—9—(CB5I29V/N\NTERBFRERENT TLTWVWET, S%&lFE. Z
No/EN VD, ETT. #E EDSVDED, EDKXSICHNTUVDH7ZE—HlIZL L
THERANLTNEF T,

+ 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.

F /BRI EE

Nanobiology Laboratories

1D FTEMFRRE

Laboratory of
Single Molecule
Biology

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/

HE2IC BT DERNRBRLIBOILEHZREBTD

Toward a molecular understanding of stochastic computation in intracellular signaling system

RS IIIR L BEMARD FHOSBR SN IZ Y AT LTT . BERNICEITOKERD FEERELU CTIERUIBELEE - EENLEEREZETD
VAT LD BEENICHEBEEIN. EBTIRBICHUTIHHTEIRT BIENTEX T BFD 1D FA X—I VT EKIMDERICKY. #
BRDEFD FOIRDEVZERRRL. TOEERNFEZIHSHICT BIENTREICIBOTEEUC HLDHRETIE, ISLI1H5F
BTEHEEET VYT DFEZRWV T, MBRNRITIH R IERILEHEE P EEEZRIRT 5V AT LADBEFRIEZ 19 FREDFRE
THERT S EZBIELTVET,

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 AT DFAA=IVTE DFEEHICIH>THSEDTETHRIEL, MIRTE<ELDDF

Biology 2, Article number 34 HEEAERERTIFETTN. COFEISEROLLBEMBE COESSOE D, FBE(IC

EREGHREORRIGE, BRREBACTHAEDFEEICEDBRENS L REDT —IIIS
HNROSNBDHERANDFIAICEANTVEFBATUIL, RIEFEL(E RBFEREDATH
BERT O M 2RI L. BEMERDIRIED S ERIAI. MRS, BRERICED—&
DEHAI - fMBIEZ BB L UTCHIBRET RIS AT LZZRFELE U, Ml 510 FREEEDE
BT —SZEEBCTEIISL. BEICHO FENBZMITCERT . Fo. BWRRT— I ITICKUR
SHREENM LELCET, I VN TEDBEFZEREVERIDOFHBBIREICRUR U,

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

+ 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

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.
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E{LFHRZE

Department of
Medical Biochemistry

=5 T 3%

Prof. Seiji Takashima

ARBA—LN—Y
http://www.medbio.med.osaka-u.ac.jp/
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/04/

FREEADRRERKITS

Develop therapeutics to change times

TEIFRBTPvEA RENALVCEERFZRAEL CELERBEERFT X, BAINGRY VN TBELFNFEZBELCHAZRELTL
3. INSDMREBARTREE DBRRBEIRZD EICHTREIZRRNZR DIFfirst in classDEIERFEZEDH TS, RE. BIEFNE
TEERBEDY). RTU—2TERDY. (EEVRBERAT —J DY, POCEISRAT—I DY), JBERERPEDWIRE ., 8EEDRIFERHDFEFAEN WAT
LTEDHSNT WS, BERIV/INTBERERE. A7 /BEAY Y /NTBEREI. MEORNEZEUICBESTEEDHA. &
BSYYRAHREREEZIDIBEFRNLGLE, SHENSRHEDI VN IBICEREZLTRIEENELTZ IO—F LTS, BERMED
HEMRBZ L. BRGIHARESZEAL. BRGEEE. BHKRER, HEKES. BREZRNE UCRIRMAFREICER ICIWVEA TN S, B
R EBZDREE—HEICHFAELELLS. 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 ATPEEHIE R ZFIA U HRATPE LRI
FIYNITEDOREE
(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'Y. et al. (2015) Nat Commun. 6,
6137

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

Q: BEEFELTVST—XIEATIH?

AL BERD VB LB SRBI OB RS M EIC KBS NIV RU RIS E
2. direct sarcomere activator|lCk DAL B LU BIHEIESLE
3. v INTEFHmDmutlti-screening REERAUICBIERFF

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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T 2E #Bu%

Prof. Yasushi Hiraoka

AREBA—LN—Y
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/07/
http://www.fbs.osaka-u.ac.jp/labs/hiraoka/index.html

REAEEEZHIHT SHMEXDEIBEZIRD

We are trying to understand functional organization of the nucleus.

R SECFH B e DZEBIIRIETH Do ZTDWEREZERICTIZHIC, ZLDIVINTBENT A FZTRITHEIEAL. BEGERULR
HSBNTWND, CDI A FIVIRERRRZE T 17 VIR, Z0HFRIRMEHEM ZETCHICHRIRT 21T, BB A—I VT
DFEED FECZDFEZHAL. REACHIRROBENBSZRITT 5, B4 DELTFEYDERICEEXST . HMIaDWIEL
FHRFAZZHL. EETVSHROBZEBROT CTERIT B 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 ECBRIRIET 2 DEEN RIS R T
%, BIGLERORIR(E. '/ ADNAD—RXTTEFILZITT
1<, HEZO=RTHEFDOFTHESN. ALY/ L
RO SHEEED R DHRZEILHT,

The cell nucleus provides a physical framework for
Mucleosome 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.

BRIFDAFREBI (Recent Representative Publications)

3]

| AN DI REREEDEEICDVWTHA TS,

- Ding et al. (2019) Nature A BENTE. BHREEHREEDT)IL—FEBEUT, MiEiEEA X—I VT I5FADH
Communications 10(1): 5508 HET>TNVD. THI. ABRAZOMITRE, SFMAS, JmEAs, LEAS. SA. B

 Asakawa et al. (2019) PLoS Genetics 15: k. BHGE, 2<OKE - BRME. HREFRET>TW S, BHTIE. SBEOETHE

e1008061
ey =T E o g P R s zo +t [F 5o
 Kinugasa et al. (2019) Journal of Cell jiik%tJﬁiﬁﬁnhb?XUbO)Umverswy of Oregond EDOMEE CHBHFTZ
Science 132: pii: jcs.229021 12TV %,

- 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.?
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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/

BIGERIEEDISIRER DiBRRNGHDIDH ?

How are chromosomes segregated into daughter cells?

BELAOMAZDROEERRADG. [HIZDHDBIET. R2EHENEDXSICHEENZDN?] [CDVTTT , REKRDEDBETIE. £
AN EDNRBAD S DIFARIIBEZIRA T RMEICRABRAZDELE T, CORKREEF. FRI7EEEN, REFDEVH
OX7 EVWSEFED EICERENE T REFADDEMBEZIEF T B/cHIC, HLFFRII7/EVROXTISEBLTVE T BFRIC
(& EVROX7HYT/ LEE ETEDKSITRESN, 1001B4EZBA DI VINTBNFRNITZEDK ST T 2D H7ZHSHICL
KSELTVET, COR[BICEZBIHIC, DFEYZ. MIREYZ. £LF. BEEYZR. ¥/ LIZOFEZANTHELTVET,

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.

CNETICASHCBRSIcF R IFEED D FIRIE. COFEMDD FREE
DEfFE, EOXSICTOEENEERIN, HEET BN DVTHAZELTND,
Molecular model of kinetochore structure. We would like to address

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

RIEDHRFRR] (Recent Representative Publications)

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

3]

CT S FHEDIVA T ZAI— RRBMRICOVTHI TS,
AL FRDIT7OEBRGEEE. MNEERBEEDFELTY, Uch'> T, INERGY V/Y

DENEDREICFRNITICUZI—RENBHEESHICT BTENATTT . H<OHE 4042’4063'2 Lo
B, CENP-CEVSI VIS IBEN, fUNBRBE 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. DBDEHRZEIHRE 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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AREBA—LN—Y
http://www.fbs.osaka-u.ac.jp/labs/tachibana/
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/072/

IFIROEHHELE - BIRSEICBITITES ) LAZEICDOVWTIERETS

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

B DOEIE, —DDOZREMICHRT B 200BEOMENSTETCVNE T, '/ ABRHIBEILTHBICHAMIDST, ESLTINSD
HHARIF BARISHEBEZR L TV DD TLLOIM? TNZHEAT BEHHF D—DH . TEIVIRT AV IHIEEIET T . TEIIRT 1 v I HIfEE
HBEIE. DNADXF VLB PE RN DILZEEHDIETY , CNSICKVEBEIESNIES /AR "TES /L7 EFEINE T TES/ A
FSATHA TN EBUTI A FZYIICEELTHEY, M OBFBRERRRITEEDO>TVB T LN, IEFEDOHRICK>THSHICIEL
DDHIET, thc 5DBEIRIF. FAIEDEFRELE - I3 EICHBIF RIS/ AZBDEYZNRERE. ZTODFRIBZASHICT 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.

Eraserhfh;
| Wild-type [X¥) | | Eraserifi [XY) | Writery/+ (X¥]| | wild-type {}(){

Players of H3K9 methylation dynamics
ACTIVE SUPPRESSED
. “Writer” I "Reader”
"‘Il-._.. ‘
“Eraser” - .

H3KOX FILLIC L B IEY T 2T 4w T Sl H 8. X F UL BR 7 AR () EXARUBE (F) [CHT DA THRBLILYIAD
(Writer) . BEXF IL{LBERR (Eraser). ZU TEMRRNBEHT THS BARHRLETENR. ETEIROMIE, H3KIXF ILEEBAFILEDNSYRT

(Reader) D=FEH'BIS5T %, flHETNTV3,

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.

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]

| SEREABREDNBEEEINETTH?
+ Okashita et al. (2019) Sci Rep. 9, 13462 A:FEBE. IES ) AOEEICRBNEERRE EE->TVBTEEREBEVNELTVET,
* Miyawaki and Tachibana (2019) Curr ZOXBEBFR. FILHEORERERICRFERBEINEDLSCIES / LEEZ T

Top Dev Biol. 134,186-221 <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/labs/hirose/
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/073/

HBRANEEHEIERT B/ I—FT 105 RNA OERERBICDOVLTHRELTOET

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

SHHCHTERDINANT/ LEEFICK ST, BREWY / LOKRE S ZEH DI EI—RRFENSKED./ > I—F 1T RNA (NCRNA) H'E

EEINTVBTENBESHITIRY ., ZOEBEICKEEENEF>TVE T, AT BDIARETIE. NCRNADEA#EEZRS DL, ZD

BT ZRET DHMICIREGIESIV—IVERAT B ECKOT, ¥/ LR ZEBIBE I ZEZBIELTVE T, HIC. INEXTILES
HEASHICLTEZNCRNANEE T S1EDBEHIRRIC K DHBIRPRIBSA DR AEE L Z DREICONT. BENGS T - MIaEWRHRIC
EYYEZCERHZREDFEZRAATHELTVET,

Transcriptome analysis has revealed that large portions of
eukaryotic genomes produce numerous non-coding RNAs
(ncRNAs), which expectedly play important regulatory roles
in various biological processes. Our goal is to elucidate the
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.

Architectural ncRNA(FBSEEZ 7T U CIERMEBEHZIL R T 5. D
NCRNAIFIREDHBER X 1 V7S HIIaROEE/ N\ TPEEERGD [3
DIF] EUTHEREL T WV D, BEMEETEF AN S NCRNAKFHIFEE SR
INSZARYT IVOHERBEME () . BRRIEME (PR) . STEME
(B) [E&>THESNEHDTH 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 EMEDOTVA IR — FFRBRICOVTHI T EE W, BIADREERL (Recent Representtive Publctions)
A BRTBSEICE RIINCRNABE DD SHRIR DI MEEE A D B E L TEI<NCRNAZFER * Ninomiya et al. (2020) EMBO J.39,
LEUIZ. ZD%. ZDONCRNANS K DRRZEM S VIV BRERN U THIBPB ) Bt w555 102729
L. CRICE>THRIBHREFERLTVNB IS, Fleb '/ ADSELEAEEF DMZ <D * Yamazaki et al. (2018) Mol. Cell 70,

. - - - 1038-1053
NCRNANDELESNTVBTEZRESNICLEUc, TOUERZDEIC, TNSDNCRNAEE .
N . . + Chujo et al. (2017) EMBO J. 30,
EHFICIRNCRNAREREANT TU—&UT 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/labs/okamoto/
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/34/

SRIVRNITOE - SERKIEZRERTS

Unraveling mitochondrial quality and quantity control mechanisms

ShIVRUZ(E HBRRDFREFT] SBIFREN, EmEHDOHDIRIVF—ZMHIET B ILARSTHY, HROIRILF—REICHEL
TZOENMBRULF T, Fle, EEBREICKDBIERAMN RCEH>TEEZZ (I NIVRUT I, BIRNICHRINE T, TOKS1E.
SRIVRUZDEVREZEET DB [V hT7Y—] LIFIN. ZOBEFRLIIREZS IETRITELEISNTVET, (b
T7I—FERAVRUPZATED R FRET BHEHF TH Y, BENSEMETRESNIOBTOERTI, WcEDTIL—TTE. <
AT 7T —DEARFIEZ D F - HISL NIV THSHICU. ZOEEBHEEEIC 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.

y O SRIVRUFZICBIERNURANBRBLTL B, [9RIv—7]
(3 O Core ftg protein assembly IVINTBAE2ORRAFEIN. SFIVRUFPRAICS
T HEEDIT, Atg8PAtg1 1 LIEEIERT %, Atgl17% [E
18] EUTHDAG I VINTBHESL. BRELFENS2E
DOEEFELBIS. SRIYRUPERDEA THL .,

”932? Atgl O < Argli
&

The landmark protein Atg32 is induced in response to
oxidative stress, and localized on the surface of
mitochondria to recruit Atg8 and Atg11, two proteins
critical for cargo recognition. Atg11 acts as a scaffold

Mitachondria el for assembly of other Atg proteins that cooperatively
mediate formation of isolation membranes surrounding
mitochondria.

BRIFDAZEHI (Recent Representative Publications) Q: SEEAZTERDEEFEINETH?
+ Onishi et al. (2018) Biochem. Biophys. ADERNSNIYVRUTPDBROBERFRED, 9FUNIVTESICHULKERTEDLIICRDE
Res. Commtin. 503, 14-20 FARSNET . B, BEEAVT, BRI IYVRU 7SR ERIEH TR T 3552

+ 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.

MUEUfco COHREZERBETHVZET IVEYLSADLERREYICEIIATESDLIIC
LT BRI IVRU7 DBROEREEESHRIEDOHIAZEIELET .
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BRI EBSZERNDDH

Why do cells eat themselves?

BRHIRDOAERICIFEED T 1 F v IBREECLBISEH (XY TV RS T4y I) HRUKS TN, HRLBDFHEHRICH IV AR SHEZE
FUTW D, BIFRETE HFHRREDPZECAX—I VT EDTRFEZRELT, MREDODZEYYY—LISEUSHET DX T
NS TAYIRBA —T7I— (BRIFRA) DMRZED TVD, F—hIT7 I —RFSERBZTRORYMNEIDHFDOEDTH D, Hiff
REHEDSRHIF. 2016F/ — NV EBZEZHZREUCABREIB T EHICRRFMN S CORHF L VIEE . KB LOBEICHT
DHRZMIRICIEA LS. BAEDHIEA — 77— DO FHRIBERREDEDY D@ THFZU—-RLTWNS,

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.

BREALHED
ELmaby A oH.
Lt

F—hT7I—DIEENRE
The membrane dynamics of autophagy

BRRCERAVCRRBEZHEELLSELTVST -
T73V—L (RED) . L&, 7 —hT7 T —hYRIREM
BN Sz O 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 : SEREABRRDBFSNEITN?

ALTHIEA —b D7V — D) FHERIAZED D EAFIC. INFTORREHRERLTL + Nakamura et al. (2019) Nat. Commun.

=FT, ZORDITRAFENYF v— [AutophagyGo) HBZITLEL. 10,847
+ Tanaka et al. (2016) Hepatology 64,
. ”2 1994-2014
Q : How do 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

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

OWBWBRHHERIZEDESICHE - DIELTIBDIEZ5H\?

How do various cell lineages develop and differentiate?

R - HMEDBRETE. DNADBEEIIDOELZEDBDOTIC, SEESHRBMIB/EHFEENTVNETT, TN DNADXAFIULEPE RN VB
BEDIEIIRT v THIHN IR CRBDEGFRENT — U ZEHHLTVINETT . HADARETI(I. FRHlfa. FIHIFERSUICESEH
BOSMEZEELDZRVREVEHS, TEI Ty Tl $5HI. DNAXFIUE - HAF I EOFIEEEZDOE VAR ES B> TVET, I
IIRTAIAFNEF, ERGRRE - HMERITTEBL BPAPEEBIBREEDORECBHESLTVRIENADD>THY, FRNBHRADBNDE
REHILTHRZITOTVET,

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.

FRMA in e o cell desiapent P— AT (B91) piRNAIFBE 4RI A EMAR IC B VW TEE SN
. i Tk P o LORSYZRY VBIEFDde novo DNAXF LEIC
T L P P 595 (®2) '/ LAV TUIT1 0713, BHBEERS
e@ e % A © y N\ b S @ BLBLBEROBEFOBNRRT SRR T, Ftk -
1 ———— o Eowre] [Estabishment]  SMEDHESTHREDRAECHAELBESLTNS,
T — o .  (Fig1) piRNAs are synthesized in the fetal male
P \ iR . ‘d'N :l‘ gonads and presumably play important roles of de
2.5 | Paswrany i l\.b ! novo DNA methylation of retrotransposon genes
e o [

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

RIEDHKERRN (Recent Representative Publications) Q : IEE;_;“EE btb\z)j—__vliﬁltg-b\q
* Shiromoto et al. (2019) Biol Reprod. | A RERMBIEY IR Ty RBGEFRRABELC, 7/ LRIVAH (Y TUYT12 D) BBIET. A

101, 248-256. YFUYTFAVI S EFEMTCEBBIEY TR T v IR ST — BT N R, SHEBORIE
+ Konishi et al. (2018) Stem Cell Res.

21 £561 PRADEBILENT. R, BH, LWIND—HOREEDSOHBEFIFET DERTT, TD&S
« Nishimura et al. (2018) EMBO Rep. RBGTIFMPREE CIICZ<HIBUTWVT, EENICHDEERBEZRICUDTIRFRLNESHNTW

19, e44957. £, BLlF. IO S 1 —0OVICBIFDA Y TUY T4 VT DEEEEHBEZIRSHNC LR S & BLFH
* Iltou et al. (2015) Curr Biol. 25, ZESHIREPNY ORZRWTCTIHRZERLTVETD,

901-906. Fre. BFRABRICH [ 3DNAXTF b A TEMBRE R\ S FRNA. piRNA (PIWI interacting

RNA) &2 T A LYYV TCEBLTVE T, BBEHDBOETEMI CIE. LD YRV Y DS %E
RO, BVABET U F Y ABEDO—AEDORNAZFIERGFE U TPIRNADTEESNE T pRNALERD

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

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

BTONEINZIEMFHOERZASHNMNITS

Understanding the biological bases for generating the mind in the brain

KRRETE. DZDESTEYFNERZFRSHCUZNWEZZITVE T, DOEBELQGMHERRIT. ERGHOMEM S H
BRYND—TZ D2 TVERT , COMEMBISE L HEMIC, o, HiRHIRER LU THBNITER L CBHRLEZTO>TVET,
CDRIGHREENDEE(F, B4 DHREIRD OZBERYNT—TIDEEICLDHDTHY., Fleo TDRYNT—T DME (FHEHEE
R ETHIRT BEHRELcD FEOMEICKIBIESEINE T INETIC, fcBFMELDHEMEBRICEEZE 5 TSR LIED F
BZIASHICLEUIC, IRE. CONFEOBETZHEITT LK. RERERICEMRYND—IN D5 NBLHEHFZIESHICL. D

ZHIESTEYPZNEBZHESHCLUIEVEEZI TV T,

25 24—=8F0krAh F~Y ¥ (Clustered protocadherins)

'/ Ls genome
o

mRNA

550K
Protein - e —— |« W e
# F~ U B25 (Cadherin motifs) s
EEENE, WEERREAA Fr A LB EHERER

Cell adhesion, formation of neural networks  Random and different combinations
in individual neurons

EME L R BE & AR A MR ER Of K

Generating the complex neural networks and functional cell assembly

Our investigations are aimed toward understanding the
biological bases for generating brain function including
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
for neuronal individuality and appropriate neuronal
wiring during brain development.

ISAI—BFOMARANYY T7ZU—[F, BICHWVTEL DRI
TELGOIHEFEDERIRELCVREB D FRETHY., S RO
B E AR R IR ER DR RICEIh> T WL B,

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.

e H
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Laboratory of
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UTEE 3 R

Prof. Shigeru Kondo

P

- HREA—AN—Y
: https://www.fbs-osaka-kondolabo.net/

http://www.fbs.osaka-u.ac.jp/jpn/general/lab/092/
)

EYONERO[RZ D TEZMIBWNEA£RZETS

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

EYDHFECHEFDOEBETDLL(E. Z0 [ [TEKELTVE T INSEEDLSIBFEETTEDDTLLI?—DDERE ELFHRHTNSB] T
IO EBLFREROPLETITHSODTHY., MIBLVDEINCARERBEEEZ, BEICRDIILFTEX A, RE. Z<DBEE. ZOEA
MEERIRER] T, B DWRETIE. AOKEREFN2EHEOERMEOEBEERANESET K] THHI %z, RER - HEERATH SIIAL
FUI. TEIC. ROBRY. HEBYONEBDOIDBEN, EOKSBYIBEATTEZDN ZRAINKHARZRITVNET ZOBEIZHII
WAIE. B RREZHABUTHTLIEE 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.

Q : SEEAFERDEFEINEITH? BRIEDFRIBIC (Recent Representative Publications)
A iHEBEDER T 2 @IRMMIBOERNEE) (BIL - 7V TV) ZHIESTEMIGMRR YN * Tarusawa et al. (2016) BMC Biol. 14,103

D—IEMANZ X LZRSHCL TR EFT,

Q : How do you develop your research?

A : We aim to reveal molecular mechanisms for building complex neural networks of

cell assembly based on brain function.

+ Toyoda et al. (2014) Neuron 82, 94-108

+ Hirayama et al. (2012) Cell Rep. 2,
345-357

* Yagi (2012) Front. Mol. Neurosci. 5, 45

+ Esumi et al. (2005) Nat. Genet. 37,
171-176

19

RIEDHKERRN (Recent Representative Publications)

+ Usui et al. (2019) Development 146, 22

+ Sakashita et al. (2019) J Morphol. 280
(6), 778-795

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

+ Adachi et al. (2018) Mech Dev. 153,
32-37

+ Matsuda et al. (2017) Sci Rep. 24;7
(1):13939

3]

I REDSEISIEALBIREDLSFEESENTVTTH?

BESERGUCABEANICIATIVI T, KF B £EGHFERYFv—CHREELTH

REEHTNE T, Flc. BOBFMEDRBEENLT, KEEDFEELUVTERLTLSHA
BOLET, BEIZEDBE. BANIC—REEICAH LTV RHINENTT,

: What kinds of careers do your lab's alumni go on to?
: Those who have obtained a doctorate are mostly working in academia, and are working as

researchers at universities, RIKEN, and life science ventures. In addition, one individual
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

AREBA—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 EiEHlRORICEFS

Unveiling the secret of germline cells

SEIYIERELCORZRNDZ BRI TETETEAN, BEETHBICL O TRURZEHFLHL., BEERSEF T, IRxOE, BOEFHEWL
SERTIF. ERREISRERICZIFTONNBECRIBROFIYICUNT T, At EEHH T EEMEN D >EOEERMIEETT,
23avTauNTIF, IREBRIC. TNTNOLETEFMIEZ — v F EIFFNDHIRRICHRIFL. ZNSHUERICETERIRZEH HULTL
T e BE. TOFMEIDHFTEE L. RN SOMELETERRN ZNZNIIF LB FICHAL TITHIE, 5KU piRNA £F
[FNBEFERICHENICHIELCVS/IDFRNA ZZBIFI—RRNA [CLD5/ ADZRELHBOBERZEELTVLET,

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/ LZERET BpiRNAIZ,
[R7—T1] EFFNBETEBIROEERCTEE
TN, e B EELIZTejasEAE () [FX
F—YaIBTEL. pRNADELICHEET .

FEa—Frna

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.

O T et

BORDAZERERIL (Recent Representative Publications)

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

o

| EDESTI I ISOYREF DAY N\~ THRERHTLET H?
A SRORS YIS PBESBEED NI T SOV NERS, HETh, BVBLERY
BUET. 201 SEITEELTLUR. REIFREMEI TNETH, BIGRIYIRITU

oo — . SYHR—IVBRIE, SRXYN—ELTRRENET, RARTIETATUIE, e o) B0 51
YRPBE, YUHR—IL. TSVR, RU—YTBE, A VI—F Y IVEXIN—TUL, (4,870,882 '
SOTNOBZELENTL SROFESERIHEAAREBCT, - 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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Prof. Masaru Ishii

ARBAR—LNX—Y
http://www.icb.med.osaka-u.ac.jp/
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/10/

B ERILELSICEDPTIFBRIKITLIESZLTOET!

Living cells are vividly moving in our living body.

SHETIF, R - MRERBEDERRNT 1 FITR%Z, BHDNA LA A—I Y TEM7ZRELTUT LI A LTTUREL TR T 15 7%Z
fToTVET PTHHRETIE, B - BEADEFA X—I VT EZHRICKRIITHREL, BEBRNTEHVEZIRE - I 3iRE
DENEFIEEABZ D TRIBLE LTz, TSICRIA TR, SHEMTHE - MAZZEIT MR Z DFMRGEDES BT ZHRL. TDE)
RERIEBORANBRZTOCVE Y FcBHEMOMICH. U2/VE. K. ADRER. BBERE, B DS - B, NAMRDERFR
B (BH - &518) OURLICKBEFCIVBATSEY, BIC [RHTECLH>THASNICT D] HLLWD A TV RICHEURITTVET,

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 B

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

B DHZRERIL (Recent Representative Publications) Q:BEEIELTLWBTF—YIHETTHh?
- Hasegawa et al. (2019) Nat. Immunol. A BlE BICHULKEFNEDZI A FZvIIBERTI. BREEVDIREDDI T, 5ZZEIH

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,

BMRCBZESBHFMIENEDKISICHABLCEDEREHRICERLCLZDN. ZD
DFANZALTE, EFR N TFIREMER TS T RABZBANVTRITLTVE T, T B
B DEMEMIRD ANV ARE AN =X 5. BERRICBVWTBRIREEILET RN HEE
HIROEFRERGE, £2E5DHSHDMEEZEL VRRD OB, EERNICH T DRHER

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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Prof. Hiroshi Sasaki

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

EHERHEEF#LZADMWRBIZ 2= —Ya V%89S

Understanding the intercellular communications that support correct development

KT TADHIIINEF DT TETCVE T , REDEERIFHO—DIFEHEETH Y. HIADOEEH EHEICHFPIR#MZED EF2 eI
&, B4 DMl AEOMEEIS1I = —ravl, £2AFELTHZFVZRENSEDIENNETT , BEOTOHEI EDLSICLTHE
EOHMRRDIREZRHL CEEBZRFENS B 20N ? A BDMRET(E, ZORGHIEEAIZ1=7 -3y DU HEEREICSIFBE
E|EZPESHICT BIcIC, YOREEEMAEZRV T, MIREOEEICLSIZ1=5 —Y3V(CEb3HippoY 71 LR, Bk
FROREDEVNZRH T M IS 1= —Y3V Th ARSI SEBUTIHRLTVLET,

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.

EEE Hippois & +IL D RE I

kot

BRAIOY Y ZARZBELCD0. ERETE. HZ{E 1B (A IBIR) LR Z(F 5 1B (EESEIR) iMESNS () B Hippo2 T FLICL 2 BRI I=1 25—
VavHREILEDE, £ TOMEH EGHIEICES (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: REEFELTVST—IREATTH?
A FEERBIFEICH T BB S DIHAG 2 DREIT OV T TT ., I BIRBRIL. AREFECS
W TEESHERD TE TS AN RSN BT, MIEHa B GETREDEVERERE 139154 ,
BRI CHIR T SRESEII L TN TL BT EERBUF L. COREERN, Mamada ctal (2019) . el Sel. 126,
EDESBULLHTBI>TNBDN, Fe. CORBEBRMETSHNEZ D% DFEFLED + Hirate et al (2013) Cur Biol 25,
RADRRICEDRIBEEZNIFTTDH . BONCLTHEVEZEITVET, 1181-1194

Q: What i hot h topic? + Nishioka et al. (2009) Dev Cell 16, 398-410
N 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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Prof.Takashi Nagasawa

ARBAR—LN—Y
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/132/

e Ml YR ilid BB THT - BETTIMIMRIE (ZvF ) OEREHRIBORENA

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

AR E. S TR ZEHFBL (Z0EEE) . AETHONTED (BCERE) HHGMIET. BEB0EEHOHHTE. BELY
DOEEZESM, PADEERAEERUET, BEEMIRE. SEBT. ZvF (niche) EFEFNBHFRIBH/NRESEE U THIFSN, 20

PIEGE - MENBESNTVE T, e BlF. BT, I TOMFE s REiESiilazE»H o BfEMiEch2Emeiian —vF ZEmR 5
fBEa (CARMEED) ZHRUF Uz, RWVT. CARMBIEN' B8N B ia isisiiia 2 5T MERSMIR CoH D T EZMPLF LI, TRTE. EIMme:
Ry F IR INZLL<H, ZyFhiEmeiia P i Siliaz s - AEi T2 <& BIRZSVINR - & - & - (LBHEBOREA - /EN
DZyFOES. [COVWTHIR - 7 FUANILTHRLTVE T,

In recent years, we have identified a population of reticular cells,
which express a chemokine CXCL12 at high levels, termed
R CXCL12 abundant reticular (CAR) cells within bone marrow and
m 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
R IR AL AR, such as B cells, and erythroid cells. We have found that the
FridixmiEm transcription factors Foxc1 and Ebf1/3 are preferentially
expressed in CAR cells in the bone marrow and are essential for
Uz \ERRIBEEERT  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.

i 5:_ AFER

CXCL12t

CARiHRaIE. A5 - B MfaRIEkiBia coY. EMmErilia. BRSkEi IR MIKAIEREEE DIETEC A RAD =y F 2B Y %, ImSHEFFoxc1 &Ebf1/31d. CARMHRFFENIC
FIRL. SRR =y F OFMEMSICRATH Do Ko, CARMIBZICH VT, FoxcZBERTHEA. Ebf1/3[EBZHERNDDEDIFIICATSH S,

The development and functions of CAR cells within the bone marrow

RIEDRTRHX (Recent Representative Publications)

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

+ Omatsu et al. (2014) Nature 508, 536 WEDEERFEEEMASHIC U,
+ 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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-
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http://ohzawa-lab.bpe.es.osaka-u.ac.jp/
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/14/

B2 0RBRMMCASHREFHRZEPTS

Understanding information transmitted by individual visual neurons

REDBERUEZZEICH DU PHICITIRZ. B4 DBEMIEDEEEICE TIIBEOTHRULTVWE T, WcBEHENSRITEIRE
BRFHNELLTERETET TN, HOKEERTHHEMR1ERTZRTVSDTULLSN?IERICERE, B4 DHBEMED [5
K] SR EDXSBBEBRMTASNTVBDTLLSIN? REBHRUEZH TET DO VICHEBICH D cH(CIF. B4 DHEIEDHEE
NoRZERTBENNETT, TSI, ZLOMRMRICHRHLTRIREN TV SIERZXEDHDTTEDHIFHEETT , TNIFIEEK
DEYZPEZDHHIE I TIIERTEX R . RBNFALHERNBFEZEFEHE. INFTO7 FO—F TREULNOIRE
BEFRMEDFHZIARLTVE 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.

REBERFADICHDREI AT Ly

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

FIADFRERIL (Recent Representative Publications)

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

Q: TTEFHOTVA IR — HRBRICOVTHA T EE L,
A EREIESHEICKY ., SROHREIRIFIERDMIRNSDESZEED BN, BEL O
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Prof. Ichiro Fujita

AREBR—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. ttRER3 IHDOLHZEIFTS

Deciphering the neural mechanism of seeing the world

MOMRETE. /AF - BEDHOBERBOMRZTOCVET, B REMBERRBEOPTEETCVETN, BABLEDNOYHZEE
FRIENTEET . INBEBATHBETCVNTETETT, BERS, e 5DRECIRDANFERFALEDBIC—ELLTRUTHHI LN BLH
5T, flEK. REPREROZE(L. HEVESHRYDEEPEEICEI ST, BICEILLTVET, o RTLSMIED tEDWIFIC K> THHHIC
BERENBZEDHIFT, AL, MEICHDDE2RTERTHIRBHS, e BEH MR T HHRIIIRTTT WOWAETIF, &<IC, @RI
IMEEYASIED D ORAEZTIREICL TV B D BEEIEE TN EX X HBEDHERZEELTVE T,

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 s BRI CHABREIALUC, BIRREREZRNDRE

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

RIEDHKFRRN (Recent Representative Publications) Q . iﬁEiIE btb\éj—__7l;1ﬂt§-b\q
+ Oishi et al. (2018) Proc. Natl. Acad. Sci. AL 2HFRIVYDLAR—=I VT E>T, ERIBOAREZEEETFOTHARRE (V28 V4

ZEHBIFEBERFOMBRMIRODERIEFEDNDEEBONTE .,
LHOULBHS, ZNHWA ST LB ZESTIERL LHDOERDMENSDESEEDH DI EICK
W, FHBIRDRI VS X —I —~DFIRIED, LN r—T(CIRBIBEN 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.

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.

115,12289-12294

+ Ikezoe 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

57) OEEEBEZRIITHLZBEBLTVE T, FIC. TIRTv—IER. 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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AREBA—LN—Y RREBR—LN—Y
http://www.fbs.osaka-u.ac.jp/labs/neurobiol/ [ http://www.fbs.osaka-u.ac.jp/jpn/general/lab/181/
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/17/ ; 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

Bin - IRIBRFICEBRERDLLHZFS

The mechanisms of neural circuit formation during development

B RFEERDORICHNVTHEZEBIRORY D —INEDKSICUTHEESNDH EESHREICEKZR>TWVS, TN TOWRHMS.
HROBOBABERGQRLEDT O S AICKELTEREIN, —S THEDBESHEIANTRD S DRIFICHFR T B EHIDETINE
BCKO>TBIMISNBZIENREINT VS, B F KRB DOHROEEHEMICEELT. ZOMIE - D FXANZXLZHSHICLRSEL
TW%, I, ERICH I 2B TEKFNBHRD - > F T AR ZIES ) FHAEOREAICAIT THRZED TS,

ERDORIFHE - B - RIS D=2 =5 —VaVE TEELBEZHREBELTVE T, 1861FEDTOABFOFERELIR. BORRTHEEED
BEZERTBETHRRULTER UL, UL, BETZ—EE. —O5 A, —HRIZERUELCHRIFHELIE . BEULEHDRE
HOEHISEEL THID TRKDHHEENRIESNDID T I1FIvITUA Y RYNI—TRRETIE, BN FET ZHEENSH
FEUT, TOKEEICEART DRDRYND—TJEZDEFRIEZHRIAT S LEZBREVTHRZED TVE T, AFRETRIE. 1. 220
B, 2. EEFE. 3. REEFRORER. 4. HRBBESIRICDIVET,

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.

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.

K RETEC HRBNIC] SEENIERTIMD2DDR Y~
i(Precuneus) =7 _

G RORYNT—TJDhiE%Z SH S [H2EIEE] (FBFZ2 R4
DER (5ECT) ZRBLUTVSOEEMN S B,

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).

KB EBRBARRED XS A AIBRICBVT (). BRENFRNEEHEC(P).
ZIHHERORD DN ZHIET S (5).

KB B DEEEICHRAMELFRR (ELED) P REROBR DA ZH]
93 &),

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

Spontaneous neuronal activity (middle) occurs in the organotypic
cocultures (left) of the cortex and thalamus, and regulates
thalamocortical axon branching (right).

BRIEDRTRARX (Recent Representative Publications)

+ Sasaki et al. (2019) Cereb Cortex, epub

Q : ARENSEISALLBREDKSFEZESENTNITH?

A ARRETIEINETICTH 1002 DZENTEEL, DHITE L. EXZEEUTEERICH BRIEDAZEHI (Recent Representative Publications) Q: BEEETELTVWRT—TIRATTh?
BL. 182h BT SEMBLELIZ. ZOM 1383k - FIZFDBE. KARTELTH bhz25 , + Inoue et &, (2018) Current Biology 28, A B O LB S 2t e [y Dl B S )i
BL. 534 ESR RO SR CHBL TV ET + Alchini et al. (2017) Sci. Rep 7, 6024 2950-2262 o . e o
’ - ° - Kitagawa et al. (2017) J. Neurosci 37, 1-10 TWFRT, THICZEOPIRZEHHD MEETER] [FRZEERADRER (5ET) ZRIELTV

+ Nakano et al. (2017) Int J Psychophysiol
+ Matsumoto et al. (2016) Develop Neurobiol 121, 56-62

76,323-336 + Takahashi et al. (2017) J. Neurosci 37,
* Hayano et al. (2014) PNAS 111, 5208-5308 Q : What is your hot research topic?
15226-15331.

DHREMN H CTEF U, #BATBIDRED#EE, NRTFBEL TS T —XTI,
Q : What kinds of careers do your lab's alumni go on to?

A : To date, roughly 100 students have studied at our laboratory. Most of them started their
careers in companies and industry after obtaining Master's or Bachelor's degrees, and a
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.

* 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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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/

BEBREIEERF TYIFIVERIGEMBZMZATS

Cellular electrophysiology for the signal transduction

I=BIE EFRD T/ UANIVEEHICHIT DM - D FRDY T FIVERIDERBICOVWTIHRZEDH TV S, RRETIE. FHICUTORICE
REHTTVS  HFEREORBEAE. /\wF IS5V TEREDFFINEMZAVCEIEER. VYD LA X—IVTREDE I REZH
VWIS EAR D TR, BREEORNERAEREDE((LE, 7200V Y1 XOMIIMEENTOT — I MEEYDXETRE,. JVE1—
Y—Y2a1b—vav, REENICHUL 7 F 07 OB EZRAVCEFREBORE - BRBETH D, 77/ UNIVOEREEFDY AT LETIV
D12&ELT, BREN100 nm (RE10 um) BETHZEMBROBENGIFS5NB, ThfcBld. COBBESHEADT T ZIVEY 7S5 —E DR
REERLCAMPP Caz* DXy Y I —RFOEEZRFE TAEL. EEEUI. LREDEKMZRVTESNICEENR/NIA—IBIED
IREEEBRBEDUZER>TVD, T5IC, BRIBEYAFVITPIAYDINITA VMELDDFAAZZXLZESMIUIZ, TDXIR
EEF /IR OMIIEEZ AW CRBRREELU T, AW BEFRBRT 7 v IWER, VIN N—ROI7 ORFEEERTE. HULERELY
FUP I ZEFMEIEER Y AT ADBEDHE5T . FEBEBASNTOLRLABORRNBETICGALIEVEZEZI TV S,

RO ETILELTOIRMIRDBRERD FHRT—R
Signal transduction cascade in the olfactory cilium

We are interested in cellular/molecular mechanisms of signal transduction in the
nano-level structure. Our lab is especially focusing on the real time measurement

P . of the molecular dynamics, and has expertise in electrophysiology (patch clamp),
A g s fluorescent imaging (visualization of the fine process, Ca?* imaging), biochemistry
Gee [r " (real time measurement of enzyme activities), photolysis of caged substances
“ within the submicron cellular compartments, computer coding/simulation,

electrical hardware (mostly, analogue circuit). One of the model systems that
exhibit the nano-level structure is the olfactory cilium that has a cylindrical shape
with 100 nm diameter (10 um length). We have quantified enzymatic activities
(adenylyl cyclase) in such a fine tubing, and kinetics of ion channels (CNG, and
Ca?*-activated CI channels), dynamics of second messenger factors (cCAMP and
Ca*). Quantified parameters obtained from such advanced techniques are directly
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.
Ba013, Takeuehi LaB - Throyugh 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.

Q

A

| SEREABRRADSHFINZTH?

EBE2EUT VI A NTHRABBRDOEELERZESENTETH, EXEERFE AL
ZHBIHICEBNTERRY —ILTH D, FAREDI =T YN, A4V FrRILEZDERS
THY, LANBRR CEIERZZRVSCENNETH D, BREBFZH->T [RABVLD
DZERDIFHT| T&lF SBOBERFED 1 DTHY, REBREIRICHIT2A 4V F vV
MR, TDT—YD1DTHD.

: How do you develop your research?
: Physiological analysis can follow the living behavior of various cells in real time, and

electrophysiology is an essential tool for understanding biological functions. Our
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.

FILDZRERIL (Recent Representative Publications)

+ Takeuchi & Kurahashi (2019) NRJ Sci Food
3,39

» Takeuchi & Kurahashi (2018) J Gen
Physiol 150, 1647-1659

- Takeuchi et al. (2013) PNAS 110,
16235-13240

+ Takeuchi et al. (2009) J Gen Physiol 133,
1683-601

» Takeuchi & Kurahashi (2005) J Neruosci
25,11084-11091
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http://www.kimura-lab.com
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/21/

BAMEFEEaMEDRRZERD,

Investigation of the connection between life science and quantum physics

EMRKICHENBEZRGPYENEES. WETOETFHREICEDIKEFEE - D TFIRBOELLZNSICE IS FRENERT
T TOEGRK YR MEZHRIT B/cH(C. EFRBEPD FIRBDE(LZEIFTITRRRDATIARILT BT EICKOT, EiRZH
SHCTEBRFNITIRL, FENTBERZTICUTRN I ZIREICT 2 EHTREICIBRIET T HLld. ZOKRSIBERICISE. B
FHRILESEH SFHEE T HY Y IOMAVHREZEITRI « TINIVYDSEZESN - MXIREE. TOICFEIEEEFRZAVEHLL
DI AX—I VT FRZBETHRAL. HUVKEEM DORISICEDHAEM ORI E T ARDREZITOTLET,

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—270M0YHRUVSOR-INICERB U YE DREEEEDIEIR Ch 2 BTFEIEZHEIC
FANBIENTEDHEFHNEE (SAMRAI) -
A novel photoemission spectrometer, namely Symmetry- And Momentum-Resolved electronic

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

RIEDHAFRHX (Recent Representative Publications)

+ Nguyen et al. (2019) Sci. Rep. 9, 11772

+ Ohtsubo et al. (2019) Nature Commun. 10,
2298

* Hagiwara et al. (2016) Nature Commun. 7,
12690

+ Ohtsubo et al. (2015) Phys. Rev. Lett. 115,
256404

3]

: S FHDTVA IR — FREBRICOVNTHITLIES LY,
P AIHERICAVSND KRR DBEEE CLDBF PO FOBREZIH/_OHET SN

LYSHTEEBALLY, BEOESHEOXRBICREIRNSEBRENERHB RO
I— PRI TN STEERRUILI LT ETY, Fle. FULWBATELLT, THE
ROVBBTHIEERFELEUI.

: What is your breakthrough or research progress in the last 5 years?
: 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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H S K 58 EE BRT % ARSI (E)

Laboratory of Building Block Science SA Prof. Mitsuru Akashi

HRIRIEICE B =RTEH BB DB f

Construction of three-dimensional living tissues by cell manipulation T N ", \
e LN

@GIII&E%E#

BHAN (BT 7 T0Ov7) ZHBPITHDEBET. BT DFELHEOTRLBMBNERHEIN TV T EFRSHRENSHEFIITS

HRZR—LN—Y NTVET, W BEDMRETIE, HIRZRDTETHRAETDEABBOBECHELE T, figsnvhUyI X (ECW) %ZLayer-by-Layer S
http://www.fbs.osaka-u.ac.jp/labs/Inoue/hp/ (LbL) (A THIRBAREICI—bT 3T ET. EFBELO=RTEFMEBEBET DT EICHRILTVE T BERUERIG. BRGSO ADERE i
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/22/ ZOFHENDHA. SSICBBTBEEERNEOBANEFINTOET, SRTEMEGOERISELICEILT, 201748B408Y 7
RERBETIVELT, BRLDBEREULEZXRITEEET IV (LbL-3D Skin) ODEZE(EANDBEENIAEY. 2020F 28, RIREREEDZ TW g;
T, RTHORZFMOSEFTNTL D DD HFRPTEONDHICIFERIZE LN NETHY ., "BERDREER" CUTEDBRESR s
- AUTRELTVEF T, &fe. ERARBEH LT, iPSHlREZ GRS =ATRB ET ILORERBEERRARZITOCHY. BEE e
AR ORA%RBBELTERD FEEHD i, e e e . g
] i ] ] BICKOON DT IR ORARLER L ZEDTVET, S
Observing bio molecules by making full use of photonics - In our lab, we have constructed the 3D tissues that mimic human organs by employing unique
_ . . . - _ = _ . _ - L ) —— K approach “Layer-by-Layer (LbL)" technique. By coating extracellular matrix (ECM) to the cell
F/TO/QI=ENAF DI —, EBICTANZIRERE U T/ - NAFTH 2T AL NBRADEFORBZETOCTVNET . &&E - — surface, we can construct various kinds of 3D tissues. We can also construct 3D tissues
F/RFBLUOERT /ISAI—REDF /ITUZIVICRERENDF /T 0./0V—, SYIPHBERTFEDN - S8BT DIREND e e which contain blood and/or lymph vessels. These tissues should be the promising candidates
HEEEL. IS TEBRRE - BORETEY YT T RHMOMLR - BRET TVET . E<IC. A X—I VT DI i - for drug sereening and regenerative medicine. From August 2017, international =
w _ N b e [ . N e e LB SRk | standardization of our developed 3D skin model (LbL-3D Skin) as alternatives to animal
DEAMERBS /TSAI—EREDRR. SYYAHABLVA A=YV T[CLDMEMPIIDORAERH. TUIL T 2 BIELDHIC L DER . ) testing has begun, and the processes is in its final stage as of Feb. 2020. We intend to
HIEHA, FanoHXEEZFIAUBEREXRE S SATE YV Y — DR, AFLICKDIDFF/HEZRBUER T /EHIB KA X— axen ol =ik challenge international standardization of tissue models and change the face of industry with
VB OEREE N EEDELRFERRTT ., p our new “building block” method. Moreover, we challenge the development of innovative
m tissue models as regenerative medicine in collaboration with Graduate School of Medicine to
We carry out research on nano-biophotnics, a new research field that spans the field of nanotechnology, biology, and photonics. We m m create novel platform technology.
develop techniques to observe living cells and biomolecules with ultra-high spatial resolution and sensitivity, by utilizing = LA U
nanotechnology based on nano-materials such as metal nanoparticles/clusters, and vibrational spectroscopy such as Raman ‘{r r— \m EH;%E’\:?;;Z;;%;% B U NER
analysis of molecules. Current topics are focused on development of synthesizing fluorescent metal nano clusters for bio-imaging, o = Construction of 3D tissues which contain blood . i
explication of functions of neural cells by Raman spectroscopy and imaging, measurement of living cells by Brillouin spectroscopy, and/or lymph vessels by ECM coating onto the cell ENFA25T0vo YA TV RIFFRREE HP
development of ultra high sensitive plasmon sensors using Fano resonance, optical nano measurement and development of imaging surface using LbL technique. http://www.fbs.osaka-u.ac.jp/labs/akashi/index.html
techniques using optical induced nano manipulation of molecules.
N S S, HIE g T X
ﬁbd)ﬂ"fIJZ'f/’\ /3 J/ N (01D (252) IS ERT ()
—] o0 = SA Prof. Toshio Yanagida SA Prof. Aya Nakae
HE 3R R
Laboratory of Science & Innovation for pain
{m ) - \ S f - \ hl-
AT LDEFEELTOHET : ;
FIFFTRFTHBRINDF /ISRI—ICL>TREIN To develop a system that estimates the degree of pain without patient consultation. ‘ L 1
-}EI L"ﬂ Hela#BRADEA X —,
=S Fluorescent image of Hela cells stained by Pt nano clusters. BHEROANRBREED—DT. EARDBHKELSE D75 —LDREIZE>TVEITH, RGEKBHEFERCEELRDH. BYREENNET
T.UNU, BEMICAETESHENDIEEABHOBZEPRBIFBEAZNAZTVDT, FHFEENDEROICERSINY, TEYZEDRHE
HBET. EYHRRE. BEYPSB(ICHSIEIULE T BHDRIAFEHICD T, IRNTZBATEDDRFE>ERVIEREEE>TVE T, — A TR SE
Q: RBEFELTUVSDTF—VIEETIh? BEDZREREL (Recent Representative Publications) SERIHITHHEHF I RERESZRFTVE T M BREYT TF—IBMICE VMR T, tKTADREHFZRLTVET—INSEH MDA ZEW
A SEEFHE~HTHENSERINZSES /IS5RI—TF. COEBST /TSR I—IF - Refki et al. (2018) Annalen der Physik m HUATHIEEDBF Z B T @B ZRNCEN T ICAETED VAT LAZRFELTVET,
YRR T RN L e S 155 . BEH T/ X — UL ROZEEICECAHN 530, 1700411 H';m Pain is one of the most unpleasant sensations and serves as an alarm to inform living
_ s — _ Uy — . + Ishitobi et al. (2017) Opt. Commun. 387, il organisms of a crisis. Since prolonged pain is harmful to the living body, appropriate
"C”CLA\%T;U)*:ﬁ;&@“éﬁ??ﬂl(d{fﬁL;TLIEE(D—D&HI\ AR I”_-t?mb%?“o T/szﬁ 24-29 ! S treatment is necessary. However, there is no method that can evaluate pain objectively.
DERGEDIEILY. HEAXADZXLDERE, IBICEFELEREBMBECLDT /TSR + Huang et al. (2016) RSC Advances 6, e The sensitivity and expression of pain vary greatly depending on individuals, so patients
I —DBEFIREEHHRE B L SN T O — T ORI >CTWVET . 9709-9716 Y who need treatment sometimes fail to receive treatment. Other times, inadequate pain
. . [——— treatment causes severe side effects such as vegetative states or drug addiction.
Q : What is your hot research topic? g:zagigt al. (2014) ChemPhysChem 15, (RSA T & FEN m e ha Since process of pain recognition is highly complex and not easily clarified, it is considered
A : Our main focus is metal nanoclusters composed of several to several tens of metal - Morimura et al. (2013) ACS Nano 7, e k 5 to be far too Intricate to be able to equda_te everything about pain. Mea_nwh|le, there has
atoms. These metal nanoclusters have optical characteristics similar to those of 10733-10740 W ; been great progress in the feature extracting systems from the brain. With the power of
semiconductor quantum dots, and exhibit intrinsic absorption and emission artificial intelligence, we are developing a system which can evaluate pain without taking
characteristics depending on the number of atoms that are formed because HERERECIL. BADBIIE 5T 3MISNEMES A &I _the vefbal informgtion from the patients t_hemselves by_ drawing out pain data, including its
electrons are confined in a space of 1 nanometer or less. We are vigorously %.Eam'lﬂl"_)‘,n\*uﬁgﬁ_'\btﬂzuwbjwmA@Eﬁ%ﬁ““ B intensity or severity, through the use of big data analysis.
developing functionalized fluorescent probes by establishing nanocluster synthesis EBRBE=SLTAT LERRT 5, )
hods, elucidating luminescence mechanisms, and controlling the electronic In our Science & Innovation Laboratory for pain, we have
methods, g ) ’ . p @l E g identified bio-signals from the brain that lead to the
state of nanoclusters via alloying and chemical modification. perception of pain. Using artificial intelligence, we have also BHDYA IV A/ N—aVHEREHERE HP
developed an algorithm to distinguish pain & to monitor it, http://www.fbs.osaka-u.ac.jp/labs/pain-science-innovation/
utilizing an electroencephalogram.
31 32
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4 RIBT 558/ Biomedical Engineering Laboratories

HBEERFARE

Laboratory of Tissue Regeneration

BE fBE iR

Prof. Nobuyuki Takakura

MEEMFBLUFMEREMS ICLDHRER

Regulation of diseases by vascular biology and stem cell biology

R PIRERER L DFDE#TIE. SL0OEBIREDODEBSENGER,SEUEBHBIRNDEL. ERGHEZROHREZMULR
T COEMIRBEDEARZDOKULETONMETH Y., MEBENQRIFNTHER - FERTEREINFIBABRLDRRETIE. MELEDDF
XNZXLZHESHICT BEEBICBSNTEREN VBRPBEERRICIRITAINKHARZRBALTVET,

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
tip cell @- phalanx cell ?
mural ca

organs cannot develop without blood vessel formation. Our aim is
Endothelial stem cell concepl in the angiogenesis

to elucidate the cellular and molecular mechanisms underlying
s w :E = r

vascular formation (particularly those involving stem cells) and to
develop strategies to manage patients with vascular diseases.

stalk cell <3~

RERIZMER RIS EDMITHIZTERENER L TWBEEASN TEEL/N, K4 IBEEFED
MEMICMENEMBIBICREUCHMEL T MEFELEFELOZMEN L EMEIaE RV 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).

DR FIERFARE HP
http://st.biken.osaka-u.ac.jp/

4 HIBT 558/  Biomedical Engineering Laboratories

BDAEMPHRRE

Laboratory of Cancer Biology

R R #iE

Prof. Eiji Hara

HREZELDODALEICHITZREIDRER

Studies on the roles of cellular senescence in aging and cancer

B DERZEN T iad. BEEZRAITDEEBZELTIREREZRA TS, [Ml2EL] [ETDRERED—DOTHY. HIADER
IBEEIMNA BH AIHIEEE LTV T LS. ULh LZD—75T. MBI ZEC LicE LHlifEIC R4 e 0E F 2SRRI % SASP £IFEN
BRFRERLTI CETREZERRL. RPN Z(BET DEHERN ST EBHSHNICRUDDH D, HAFHIIEILICIF SASP (SRS THRA RS
AGBEIERNS L. IIEPREREICEVMARIC B LN BRI 5 LN D AZ B D IRL BRIEMERBDRIERRD—DICIBO>TVBEER.
ZDAAZXLDRALHIEZEBIEURRZITOTN 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 AT LTI LB F BB (R Fpl1 6D I ADMEGICFEOR
REk.

Real-time bioluminescence imaging of p76"“* gene expression during aging process

‘ ] v in living mice.

20month

&%
A

BAEMIRRE HP

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

Bweek 12month

4RI S5/ Biomedical Engineering Laboratories

¥ e Il 1) bff 35 =

Department of Oncogene Research

—a
A =
T

BH X EHR A =

Assoc. Prof. Shigeyuki Nada

MR LS BMEIEA D Z X LD ERES Ny

Study of cellular oncogenesis and malignancy

HFRDEHF TlF WAREGFOARRDOEES SURERBZIER T B EICKIO>T BMDRE - MEDD FHIE. TSICETNSDREBEREE
ICHER T Bl AL Z IR T B T EZBIRE LR ZESH TVD. INE TIC, Src BFOY Y+ F—€ SFK Z@MICL T, Z Dk
BB OEEBMEORIEICH 1 DEEAE O HIEIEE DR 28 TE o & fe. SFK OFIERDIEEICH IO A DBME(L (RHEZEEES) HAEICRE
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

T
Fu %

- om0
Y

Cell response
Growth, cell migration
Transformation etc.

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

4RI TS5/  Biomedical Engineering Laboratories

FRDFIREOBMFHRE

Department of Biomolecular Science and Reaction

FH B— #R

Prof. Shun'ichi Kuroda

SETICROLFI/INA TR MORFKEEAILZBIELTOHET

We are aiming at the development and practical application of brand new nano-biotechnology

HARETIF. EFEDFEOEEER (RID) [CE DKL RERRRZHRIAL. TOEERECE DN\ A BEERITORAEZITO TS 818
BICIE. EFENORERB O ZSREURE T BDVMIVAZETIVETDEYREVRT L (INMFF/HTFEIV) . e NRESZBAFIRERY
LA IC&BENRECEDVEHRLLWEWESSHETE. MBERFREUc2E8 IR TERORY bEO7 &9 5 1l TRDER . £4DF
DF/URIVEFIBIE L% (N1 F 'Y —) | EFERRRS VNI BZZIRNICIRE T /N1 F T A )L, IV VESfERZ T I 582
RORIDHENE & FREEREREAR. /N1 7 T« U LR E CED 2B BRIDERICEI T 3R ZIToTL B,

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
human olfactory receptor-expressing cells, single cell-related d
technologies by utilizing an automated single cell analysis T Y P e L T
and isolation machine, an oriented immobilization 12 £ 005 ) OEFURE  eakE o
technology for various biomolecules, and a bio-missile for g bintasspireurishebrp et QR G et
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.

EREDFRIGHFERRE HP

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

BT EERITFMR

Laboratory of Supramolecular Crystallography

thll| B #i%

Prof. Atsushi Nakagawa

FHESDFOUKBENSERRREEETS

Understand living process from atomic structures of biological macromolecules

EHREMEEE. HELDODFOHEERPIEERINOBHERICE>TEHOHNTVE T  COXSBRDFOBEZIEMT BHICIE. i
BOFRBEZEMRTDIENERTT SFCEFATHEZLKDDFHESGL T TERERBD FEEGHG BE4DY VNTE BBV IR—x%
VAHERETBIEICKO>THIH TZEDRREZTF DI, BLDIVIR—R VI TRIBZL, EEFRELTORBIBIEZERET BENEETT,
B DMRETISE. SPring-8 DEFBD FRESHEERITE — LS4 Vw X IFEHEFL— Y —SACLA REZFRAUXIRBIERT D
HOHIIRFEDHAFECRERT S T EFRBFEOFAZELC. EFRHLEEREESHELOAILA, B - #RREEI Y NTBEREEY
BENICEKRDOSDERBD FEEHRPI VN ITBEDIREEREZITOCTVET,

“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 R ERF 2/ E
HEEROILFEE

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

SPring- 8D &K A FHREHEERITE—LT1>
(BL44XU)

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

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

4 nIBTEME  Biomedical Engineering Laboratories

5 i 51 781 BFF 35 = (wwr misair s —7)

Laboratory of Advanced Protein Characterization
(NMR Research Group)

BRNMREZFIRALICES D FEEOH OB ERSEN

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

=/ T ERER

Assoc. Prof. Yohei Miyanoiri

BB NMRESEBSEDEBNRIIFESEREZ . FRFOMRETRICENTERBNFETHHD WREBRDIEREDH FENMERTBE.
NMR ESDOERBELPRENBRELR ., SRR Z I 2CENERTHD.CD " DFEDE"ZITHRI N AT —FTRIFBOEIT
HBDIAEET|ETAIRES (SAIL) EZR T 5T LT FE 80-1000kDa DEHFEEABESLUELDEESHICDOVT NVR ESE2FRE
([CERRIL. BT BB I IMEE DT A ZEIIU CEfo. 5% SAIL AL BHS NVR AIEEZHEH O 0 8 REREE. BN FEERE
BEHICOVWTHREEEZRSNCT DI EZEET .

Our research is concerned with structural and dynamical aspects
of protein function. We are interested in elucidating correlation
between structure, dynamics and biological functions of proteins.
To pursue our goals, we use NMR spectroscopy. At present, the
solution NMR study of larger proteins (>50 kDa) relies exclusively
upon the information obtained from the backbone '*NH and
methyl '*CHs signals, which are not sufficient for precise dynamics
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
'H-13C signals in 80 — 1000 kDa large molecular proteins. This
information is very useful for understanding the precise structure
and dynamic property of various macromolecular proteins.

15 MO of
TrSAIL MG

SAL7I/EEESh e FEERE B2
kDa) ODNMR ATV

HMQC spectrum of SAIL labeled 82 kDa
large molecular protein.

Seimst AR E(NMR #BERT S IV—T) HP
http://www.protein.osaka-u.ac.jp/rcsfp/apc/nmr/

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

YSRIGRZSHEMESBEE  Research Promotion Group

FRHEANA—I VIV R—

Biological Dynamics Imaging Center

M S

FHEHUR (FE))

SA Prof. Toshio Yanagida

WSE & EamikEE

Fluctuation and Function of life

EERVRT L EFDF TSNS FRBDESHETT D FHEME. B/ A XZS5FKHAVTREBRADBLIRILBETTL
L. ZOBEFEENTHSTET, ‘DSE"FALEMTIIEERTIN EEFPHSSHRFZEBIELT. AR TERRTERVE
FECRIBEZERLTCVE T HLDARETE. DFE—I—NSHIIE. WET 1 DFAX—I VT - F/EHRL BEEAX—IVTIRE
ZEREVCEHAIL. Y Zab—Y3y - BRICK O THET - ETUYTIBTEICIO T ERDIZ—IRBEDULLHTBUET,

Biomolecules assemble to form molecular
machines and their collaboration allows the
activity of biosystems. Molecular machines
- ‘@. do not overcome but use Brownian noise to
* operate with high efficiency of energy
“ lectile ol I“ conversion. Operation of melecular
I"""""’““"’" machines, however, 'is nqt 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 sates
Clarge degroc ol frecdom)

wtraksing By dy massic
sEatet Dewelutian ]

sl st [dagrees of hoedom |

Selection of mportant dynamical states
reiponding Lo th dyramic enviconment

| oicision-making for one sected state in YURAGH (atwractonr selection) |

MODELLING

BEELZEHEEH 1 ERY T LETENIIBRRT 27200 T M ZIREDHEARD
(HESELP DN T RL-THBIREITTE LB

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

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

YSRIGRZSHEMESBEE  Research Promotion Group

FENIZBRENVIHARE

Laboratory of Barriology and Cell Biology

Rl £87F 15E3R

SA Prof. Sachiko Tsukita

EHEBRERELTO LRNIPZ O ERH

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

EREKRIMFLBRBEICHO NN, SXES. EEHIERY—NMIED [ ERNUTICKY, ABREZENBH S DRENCHIGS B AL DERRELE
BT D, LENUPE 94/ bTIvrTv3Y (T)) ICKD EREHRER/NU 7 & EE#RaT EA)VERD 7 EAIVE/NU T THEES N, YEBEREIDH
PREBIRIIEBZITS. R, fHIRR/NU7 A7 EAIVE/NU T EHEIER - #EENISER T 2BIERELTITI- PEDIVEREF] ZREU . R
NUZH [TI-PEAVESHEICKY., BLRLELT DERKEEZRE - fiif T 2RBZHRAITD. 70T« VKD T) DFREETILD
SEBAB KU T) ZiEmE UTcRREMSREBEIC DV T, BIELANILA S F - BIRFLANILE TOEIRZEITL. ZDEEEY AT ADEIHERIEZ
MENICRRRAL T B ERFIHERDRIHEZ DRERIMORAEZEEY

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
cell sheets and simultaneously acts as a signaling organizer for
epithelial functions. Our current research aims to elucidate new
aspects of the molecular basis and function of the TJ-apical
complex in the formation and functions of epithelial barriers and
how epithelial barriers contribute biological systems.

2N Toar (T)) ICE3 L MRamEEE N U L MRS — N OB E LB/ 7718
£ M3 —NRBOTEHIVEIRE T) DEHEICS, [TI—TEHILBR 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.

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

BAEFYOKOGUSHI @R KPR

JEOL YOKOGUSHI Research Alliance Laboratories

R B— AR

SA Prof. Keiichi Namba

O3AFEFRMBEICIIBEERRFOHERE

Development of structural biosciences by electron cryomicroscopy

HENAE. MRS, filiiER s, ERER I VNI BRX R T 20 FE—I —BEBRFPRIVNIBESTHFFH/IIYVICD
W, ZDBECES. QRE EERIE. TRIVF—ZRGE SEETY A FIVIBEED LK HZFETF - FUNIVTEHHATSZ. 5148
FHRMEECLDT—INELHEGFENTZLVERILT DI EICKY . ERDFOIBEEFTEZSELL. RLBBDFF /Y VDEF
BENSEMERIEZMBIAL T RIEY F /Y Y VRS R ESERONAF4 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 HEDEEBRENAESSEARTONT T, EHOE—2—(CL)EBH2AEHEEL T
HOENERE NAEISZOERK 22/ W EH EERDENXEE THin ESNEIRRER T %,
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.

21 UFMFEFIEMSEESERB Y FEBR A FICESL TRRILT 2L EN 4 BAFD
HEBERIF SO IMMEE L Z DB LEBR TE 3R EL TERRIZDBALR L) 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.

BAEF YOKOGUSHI #Etfzerr HP
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/02/
http://www.fbs.osaka-u.ac.jp/eng/general/lab/02/
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Snaps of the equipment at FBS
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™ CiNet

RAREEREmM Rz Y—

Center for Information and Meural Netwarks

REHREBEEREHR LY 2 —

Center for Information and Neural Networks (CiNet)

BHREERIM (ICT) OREICKY., HFRDBEREFF1.6ED
R—ATEIATVLET, BRBERIEAN AZEHZ5L. HE
TNBBHEHRBLTVE T, W BDWHREIF. TSLRE=
fERY R0O%Z, BRELPEEEZDS. TRIVF—HEDR
THH THERNGRHPHREDERY AT LADRICREL, K
ROBHRBEICRILTHIEZENELTVE T, Z1UTKY.
BIRILF— REE. REESZHATBERYNI—TRE
ZRNELTWVWER T, Ffo. BRZIRA TRIEIIMOFEITE
BU. BCPTUWVERIRIE - S22 —YaVRIBORIEP.
RERDATLRIEE (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.

BIERBISRS T Y 2—(CiNet) HP
https://cinet.jp/

RIKEN

BDR _

o
RIKZN

IB{LS R
FonEERI PRI 2—

RIKEN Center for Biosystems Dynamics Research

ERZFUHFEMZROEZTHOE. £FENS. BD. ED. BV
BEVSSATYA IV ZERT. BRIENICEFRDREZLZET,
B DRRPELRZEFEITBLHICF. EFNTHESTEHET
DREICHSREDHTANEE TV BN ZEREICHDHED HUE
T VI —Tl. BRDOFRENSFEEITDS A THATILDiE
7%, 3F - #hE - B DEBICLDFWDENY AT LDRLIL
EZ DR BRECVIC2BNRBREVTRR. BHFO—4%%Z
XA DEMIEREDRIBZDHELE T TSUHEEFRD—REL
CTHRZHRZI LI THRORELPZOEDERNI TN S
[DECODE#%fii] DFHFEZESHTNE T, TNHRETNIL,
FBOREDOFRSRIEDNTIREICIRY, BEER KB HEE
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.

IBER - EoEERIS 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:

HREDFETIZ?
FELHEOEENEL REPE
RZVWDOTHHERCEIIREICHY
T FLBRENIFFRICZ V.
EHEBNEHN T, REZFERT HH
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 SHH)

Tatsuya Shioda (D2 (of D5) Yoshimori Lab)

— e O DM

'’

\

DUTHRICBOEHREENHNIL, =FE
B ICEHFRLTHTLREE L), FBSTODf
RIFELLDBHY., BLLBHY, RREZ
BETICERERRELEBVET, 2D
FOBRIREULLRIET. 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. BS5D
E (hE) ZEUsHitFICERUEL!

| 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 DEREILE(E?

ATBADNTZV T PBAICKST. K
HBZEICHEZBDIFETHTID
JUET,
ARTIFFHEHERZEICL. TN
FTICEH LT EDIBRVFRLWITIEAIC
K[IOFBDHELNTT,

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.

" A
U2 95 (MAFH) (D5 BEH)

Lin Yuxuan (D5 (of D5) Kai Lab)

FBSICHFBF/RHRBEELLEBICNALANIL
BHRENTEDTRFSLLRENGUET,
REMOWRDBERNEMIRNS/SNS

Fr Y AEHBRALEL,

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.

FHRREYZZEZES|T B K515
BERREIC

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

Q: RRBODTIFERFFRIS?
AIYDIRE, BHTESEINS,

Q:REOHERBSICHEKZF>fcE>
HFE?

A EEREDRICRETRERSIURET
EBDNAAOT —EZAIEERIC,
Bl EMIE T M\ RIBICEEE
Bolehs,

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)

FBSIF R A RO EFDIEEN VDI, &
BRABFOILEMETEDRARNGBIET,
ZAIBFBSTAREREFZBILTCHFE
AD?

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—8 (D1~D5) OXRETY.

[Ba&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 ZEATTIREE?

A HEDERBIFICEEKD G, ZD5
HORLBAREZRZLI LU £
DBHTH. SOMAEDHEEDE
EBDDEKNAEUTH > clen
5. COMRERRZRUE UL,

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

A | 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.

JAFISELZ SR (D4 )\AH

Nanami Kawamura (D4 (of D5) Yagi Lab) |

AZFE COREER(FHFFIT—B. B DS
FHFDICURA LV, BHICHRZITA DR
BHCCICEHREBVNET. BRIBDOEW
&3, BORLRBALHE ZENTHTL
2E,

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 LSBEIEN
PEREBZEMELHZOHNET K
{ELTH =LY,

| 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 : IR DEREILKIZ?

ATRETEN SRR, BRETETE
HHICRADONZETS,
FRBRO7 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.

LUOEF (D4 BEHEH)

Tomoko Yamaguchi (D4 (of D5) Namba Lab)

[IFATSDHEZLTNDD?] EEHMN
=5, BARERE, ARAVAREDHD., HE3
ARRESELVDIBVTEDOFHZNT
FTUEVWTEMRULUBIET, ZNTH
oI, AREBHLAVTT ., —HEICE
EREI R T DI LELLD,

If 1 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 [HEEIASIENER
Z, RICHIZIENTESRT L]
Nothing is greater than the moment when
you make a new finding. It always touches
the heart.

Q:REOHAERNSICHBIEKZRF>IE-
hFE?

A TEFXHRDRREFITRREV] &
WSFEDLDS., SATAX=I VT
[CEXZF >l ENEONFTY,
SATAAXA=I VI ZANIREF
ZRBUEFITH. BLEBDIDEHE
[CHRMMEDS A TARX—=IVTEN
5. mEMIEL. A VNTNDHD
WRICHBHERL. SORBEABIC
WhHEEFL,

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

A : | 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.

& {4557 (D2 EHER)
Shinya Yari (D2(of D5) Ishii Lab)

DUCTHEKZRSICAREICIE, ST
BTEZBEBMDULET ., RIFICHEEPZEE
DFZEE. B DETERROKFZRZ
IBIET. BHDEBETBMABHR
ZATLBDTRBVTLLSD ., BSREDR
EORIET. RESULVWVWIRAN TEFT L
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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YAIVADERZXHLBS!

Enjoy your scientific endeavor

Ei# BEZRTF Makiko Iwafuchi

2009438 {BLZUMEG (B%)
FRERZRRERRE GEEREARIR. 2013FE
) &

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

(Prof. Hisato Kondoh moved out in 2014)

SRR RBIZERZELT, B106F, TLSA
BEOVEICB>TLEVF LA, BESURNBTAR
BMoBVWERIF. STHHEREICEITVET,
ENBHOSKIEFY, IZ—TRB7ATA4T7P
MEABERIEHFHEINTLLKREZEDHRY
[CUT. 92DWIFRDIMFRICTIEAETNTNE
FUlco TS, REFERMRZRIFLENVS

BOREITT. SEUBERFrU7ETaVZR>
TVFEBATUI IRYE>TERST&IF ZD
<. BRICEASNEFr VR (RIS
FPRRHER - STRDHER) [C120%DFITEVHE
N TEAER, BARAEENRHEIFTTELENST
TY, RER. NSVRDSHFAUATHEE
ZEFL. EVVPREFROERZB4HICULT
WET, ETAD. SRGER - ZEXROES
ZRARICENU. ZNZNDEZIVIBNTL
ZEL,

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 t615t yuki vuri

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

(Prof. Hiroshi Sasaki)

[FREERFRRZBOTHDOPZER W] £
NIFBREUCEZIBERDS, KEFEZZR
HIelEZSTHRIATVEY , FEEDEICE
HIZTAZ S BT, HMELP I VEIRD WD
ElCTfTE. MROREEERCRBEMBEERL
feo ZTT, MRELICLDEEEEKEBELT
AETINTWVS (MRS ] ZiiR T IEQARF
HRENEZLE UL,

EMEEMAR TR, ARISKETETDREN
BOTVWBRIITRL, TESERBDBFOWREE
EEDNZIEARD G, MBI DEIRFADIREF
ZRBICLFTINE LI, BSDIcHICBE—HiE
TERIBAD FATHTRMEBER PRR LU
=, ZLOMEZESZ TN ERUTVET,
RER. SATUVHASHOARBELT, S

a1

ADSATRIA N ZEEZ DL SBRBDIAZRIC
BRWHATVET  EREICTAV T [BRART
HOPZEZZ V] ZES5ICBVEWNICLT. S
TERS>TVE T, BOBETADTFTIFREER
LT, HEARFTZVTLLTLREE 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 I 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.

RtimEXLAT!

Enjoying the cutting edge of science

’|"_|'|7q Eﬂ\ Ryosuke Takeuchi

2018538 {BLZUMG (B%)
BT AHRE FE—BHR) HE
Completed Ph.D. program in

March 2018

Cognitive Neuroscience Group

(Prof. Ichiro Fujita)

ZEEFRICIEEREZEL T, wRMMENEY
BRIELWHHEFCHEE SN, Z0—iHzHEE
BN ULIEVWERBS KT E U, EntkaE
ERE. HERZOBFICHVNTZETH DORE
HOHREHNASUEZE>TVDTEICHEHE
BRU. PZEfefeEFRUR,

AZ&IF, ERNTOREEAN X—I VT iz
ELTHMAICEIBHFE UL, RITIHDA X—
IVTDEHICIEF. BEROERESICINAT,
DIY T4 R4 VY F )LREREBEWHIE OIS
LZBOAEN G, ZNUFF S (TN TR
UlcBH4 TUTE. IRELIG. BEEXZORIFER
ZMARCHS VT, HEHROEOHRICERY
HATVWET, STOARERIFRICE S [171F
NEDLB] EVWSTOVT A 7HEBZEBICINE

TIASN TRV R DFHEEZR D3 2L,
I REHRAREDIERICEVKATVET,
HFRBETADHED., EMEREARBTHLLG A
TURICHELTLEE LY,

Ever since the first time | encountered the
mechanisms of neural circuits, | have been
fascinated by their elegant organization. |
wanted to study at FBS because itis 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

BOHRBS[HSB30 ] E2@mHES

Dive into the secrets of intriguing research

= F;Y Risa Sawada

20195 6R BLZUmMEG (B%)
NI—VEHRAE CEREERR) HE
Completed Ph.D. program in

June 2019

Laboratory of Pattern Formation

(Prof. Shigeru Kondo)

HIGEAICEST, [BBHAV] ERFEATLEINY,
LIAREFRZHERB TR L. HEOHH
LAESEFEDIGADICIFETEEN ED25
ERIRISRSIBRVEDDSIBRVDTIRIEVLNES
Z. [BHBVHRR] 2B F3EFHARICAZL
FUlc, ZZICF. BHTERICERTCEDTHE
S[DRRETORREFICINZ. DEFPIIED
ERZEBZCRRRDBREDHY ., SFSF
R ZEEDCENTEELUC. THRBHATEE
DEFREBELUT. INFET “BREVFR” EER-
TVl &SRR Z B DT ENSIBFE DHNITE
DORANASILTZ, BZOBHLAEITHDE
K[IKTENTEF U

REGFFHRETOKEET. REZOBHLAE
ZILIEASNDLIBIAVT VY EEDLSERE

LTWET, #ETABH. DDENSDTTIDITT
BEOR [BHAVIRRE] ([CEIRVEN>THE
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, ERBZOREREYVECU—5—D
B ZBEIRRERETY . IHE. EHEZODEHIC
(. 5/ LBROMES. U/ ARER EXTRFME
EHERE, BEE. BE. MR TIEREN ERTEF
FRTERVWETOICHDOTEEEN LN, FeZ
D—75 T EWDREITBEDEVDOV DOD RS
NESELTLEFT, ARFEDLEELL. INFT
D, BIEE. 2N EFOVDHS [£WF] 15,
HITE BRIZF. ORy b AlIRED D EF D IR
EfiZEfAT 288N BENEE(ELTVET, &
DK SBEGRIEOFERICHIS T B, AR
Tl BEWSBFOBREZRHZ . ER. T3, BF
ZRIBURIE TS F—BRIOHBEZTL. BRI
BN, B OMATHRZIVEVTWLITS. FHlF
DY—F—ERBIRNEAMEBTCEFT,

FESE

Admission guidelines

KDBZIEELLTCROHLEERDDE. RADERE
N ZUTHANBIR S DIcHDFEFITIRIRT
DOHBOMBETIN, ZNRAFETHTHICES
NBEDTHIEEZT T ZDHHAKRTIE. +57
BEBZR->T. OFAEAESSHETRMAIDIL
T, EBRE-ANOEUDOHZEELTORRMLZRIR
HETFle. BRNICTERETESMRETH DD
DHADERELT. REICKDRBIGERNNE
ETIRFEICRALTIF. TOEIC £DRA 7 ZF AT
BET . KIRANPRRERENZHERLE 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.

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, KFASEHEY

Total number of summer exam and winter exam.

X5 2 ik BEAS SRR ai8sE ARE
é?ffyeasregmem Examination Intended recruitment | Applicants saL;)c’:ﬁiecsas:g en;rcf)ltlfr:ent

— %32 3R X% 5-years PhD course 55 135 109 76

SicEE | 10BAFE  5-years PhD course(Oct) 5F8 5 4 3
AY2019 | BEERIBASE 4RAS) of Phd coursetapry o E5F2 8 8 7
BERBAS 10BAS) of b courseocy - | BTS 3 3 3

—f%584k 5-years PhD course 99 130 105 77

30 | 10AAS syears no courseiocy £F5 4 4 4
AY2018 SERMAZ GAAS) of Phovourseapriy " BFS 4 4 4
SEREAS ComA MBS | mTg 3

AZHR (—RER & 7B E12A8 (F20@) (.
DR & RERNFHEICEDESRMELE I, O
Ak, EEHEPHBABERSEHNEPIHE, B
EEICEI2FHEZTL. &, REERENIFTOEIC,
TOEFLXIFIELTSDRAI7 ZFIBLE T ZEEE
ABIF558TT,

Ffe. 7RER (F20) [CFRBIOEBLRIZET
FHULKEZENICET B EZNRICULESERR
AZRBRZRBLETRZZANT T, A& O
MR TITV. RRTINT TOMAMRZ
KUTHS5VE T, T, FRMTORAE (@)
ZRELE T

FRS

Degree conferral

EEERRM TR, IEDEHD L. BAIRG-
PRZEZRT. FLRANBECSHEIDLELD
ZAUNBESEINE T BLRIXOERHEL., FL
MYBECEDICIH. BEZBICLDTFRER (B
BHEZZIRV) 2T ABEICET2KRED
2TV FPEROITVET,

PRAZEF2FER. ETHIICITHON, TNICEETD
LETODZMANESEINE T, PHEEIF. B, 2
FROD2ABICTHON, DEFHBRXDREEEDIC,
BRLBEZSOMRRARICI>TEETINHEINSK
Fo X BEDRMUlF. &I, Eanfae=.
B2 TZ2OHPHSEIRTEFT,

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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Grants-in-Aid for Scientific Research (as of December, 2019)
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Research Grants
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Data
Al o= L s BMREEME BEFMES
?Eﬁ (HFH0xTES5BH 1881 R 9"@ E -3-95& ° PR () Grant-inj—‘;\id for ﬁi?@a%inations etc.
Number of students (as of May 1, 2019) ‘Iﬁ=1o)\ Number of international students 'I'=10A ?hal:englng;{esearch JSPS Research Fellow 39,738 (194
Exploratory 22,600 (23#4)
20,200 (10t
R BE e BRIRERE
“ 8 O Government- Self- Specially Promoted Research
Tst year A sponsored 1 5A supporting 38A 120,300 (1#)
P
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 52 SRR PHRSE STEE HEBR
= Scientific Research FY 2019 EBHRE (S) FY 2019 Collaborative Research
28R ° 5 3A on Innovative Areas 118# /_ Scientific Research (S) 149,218 (474
2nd year AN Total 213,885 (15) 632.963 60,200 (2t 1044
(‘F,F'B) 560,419
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ° Fm
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3ER Eﬁd‘uﬁi% Non-degree students ‘w =1A Young Saientists (8) W oo %ﬁgﬁﬁseamh (one thousand yen)
3rd year 3 5A s 900 (1) Scientific Research (A) 371,463 (38#)
BAEA BF% BEFHR (A — 77,600 (10#5)
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" Japanese 2 International 2 \éo;r(\)gOSCientists (A) \
students A students A , s ERHE (B)
4ﬂf;ﬂ 23 EFHE L Scientif?: Research (B)
4th year A =t Young Scientists EAFFZE (C) 59,900 (12¢h)
7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 T:tal 4A 18,478 (10#4) Scientific Research (C)
BEREARARNRES 28,400 @140
5fﬁ;ﬂ Fund for the Promotion HIZSEE AR — 248
. . f Joint Int tional Vi -
Sthyear 4OA %#E@ %IJ% international students Research ?efeoa(;cg;;c)t'v'ty Start-up
3,100 (149 '
KRBT, ELSEMETEET, * 255, EEEEEEEE) N
Students&/vho pass Interim Exam will recieve Total A
master's degree. BRI EHE
Bz'_(A BDHI 4y 00 85 35 FFF Grant-in;?;\id for
'7 9ty . &8 2 1 % HE%E@B}QB} DA JSPS Research Fellow
0 Japanese students International students ° Challenging Exploratory Research BRI
14,300 (164 FEIPIESS
(ZOZA) (53*) 700 3t \ ERHE (S) Scholarship Donations etc.
B3R
G a4 _ ﬁﬁﬁ%ﬁﬁ% (8B3F) Scientific Research (S) 130,552 (209
HBEBABSEHEBE GuRsEs/RE) xBEOEEELAD Challenging Fesearch 35,600 (145)
Countries of FBS International students (as of May, 2019) 3including Alumni 13"200(6:;) HBFE (A)
/ Scientific Research (A)
A4FYUR — 101,500 (10
FAWSvE UK Ne?trhjerljaﬁds Fri30FE
K1y . . FY 2018 ERE30FE
Ireland Germany ~OY7 %ﬁ—?—ﬂuf%ﬁiﬁ,ﬁﬁﬂn h 1074 FY 2018
B N g Scientific Researc
’\)l/:.‘:_ Russia on Innovative Areas 519.060 90 HEHE
Belglum 211,517 (184) (=F,Fg) - Eﬁﬁﬂ;ﬁ | 795169 Collaborative Research
. RAA NYHY—  DANFRRY (one thousand yen) ?3?7'61n8t|-;w Research () - (FA) 176,078 38t
Switzerland :F*U\\J_‘_,\ /_Hungary Uzbekistan 2E , (124 SEEE (one thousand yen)
a Funded R h
_Gﬁ\ ./Huzl =)\—), Korea 7’>"JU738§9R@ — E&HRE ©) 488,539 (32#)
oA Scientific R h (C) ’
2’\4’/ Turkeey Nepal @ cientific Researc
Spam §1_y7 NERABY China 30,369 (25#4)
Tunisia e Pakistan &8 / — EEARHRNRES
A5V Tai ~ EZHE (B) Fund for the Promotion
aiwan YE | % (B : .
/[ /s Iran 24 g Young Scientists (B) of Joint International
PYzUp (IR LT AR Thailand s ¢ 8.287 (M)  mxpmo (A BFBIZ  Research
Algeria Egypt Iz India 24J)EY 5F ﬁﬂ;( y) Young Scientists 36,700 (14)
Jordan g = Young Scientists (A) 7,000 @)
] Philippines ) 22,500 &4t
IFFET NhFL4
S Ethiopia JL—>7  Viet Nam
j-;\lfi;elrigT A ~— Malaysia IS5 _
. A~ —
K A itenial | 1R Brazil B S (snnE12 5Rm .
Kenya >y #H—)p  Indonesia il Number of Staff (as of December, 2019) 'w =10A
Singapore -
Peru N ; =
NYES5Fva ?SIE% \ ) ELER }%ﬁmhﬁ N
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Data on Activity of Students following Graduation

B+emeEy P-4

Number of Doctoral degree holder

ELTSmIsE

Master's degree holders

ELRIEE Y E ORI -

Employment of students completed
Doctoral program

EK30FEE AY2018 EK30FEE AY2018

ERL30FE
AY2018 25A
B RS FPHFIF B
58% E?f;ﬁyment 3E|3’r§mtif§ 34% 35% AJcaiJerZi-a g Inﬁs% 65% TR29FE
3(’0)111! Others 8% AY2017¥ 2'7A
FRI29FE Av2017 ERL29FE AY2017
FRL28FEE
AY2016 1'7A
ME SEXER PHTIT B
64% Employment Promotion 30% 38% Academia Industry 62%
€01ty others B%
ERK28FE AY2016 ERK28FE AY2016 :Ffj\z(gg]fg;g 30)\

54, BB 3ERER 4. 25

Employment Promotion

PHTFI7P7 £% W26 EE
35% Academia Industry 65% AY2014

€Of others 2%

Eﬁwﬂm?ﬁ Places of employment

XBUEBRFELST

1{E 3 Business

AGC. Alpacalapan. Infinite Curation, JCRT7—=. JT. 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

LEGOLAND Japan. MICXZF A3)L. OKIY T hD 7, Corporation/EUREKA Company/ARKRAY, Inc./ICON JAPAN K.K./'rom Group Co.,

PHCh—ILF4 T A, WDB IO H%t. P—IULA. P4 - IV,  Ltd./Astellas Pharma Inc./Aspark Co., Ltd/EPS Corporation/intellim Corporation/AIM

OB . P2FSAME. P25 . A—E—T 2. 45U, SERVICES CO.,LTD./Ethic Co,Ltd./OMRON Corporation/OMRON SINICX
7 L\7)L: 7 PAF SRR FAN-T. A—E-T. AVFUL Corporation/CASIO COMPUTER CO., LTD./CAPCOM CO., LTD./Kikkoman
I—LY—EX Ivvd, L0V, L0914 ZvIITvI R,

Corporation./GOOD WILL PLANNING CO., LTD/KOSE Corporation./Konica Minolta,
AYAEER, ATV, FvI—< V. TR o)L SATFS5=7 .  Inc./SanDisk Limited/Suntory Holdings Limited/SYSMEX CORPORATION/CMIC
d—t—, AZHAZ /Y. YUTURT YV R —R—=ILTF1 VT R,

HOLDINGS Co., Ltd./Simplex Inc./Sony Corporation/SOFTBRAIN SERVICE Co,
N o . _ . N Ltd./DAIKIN INDUSTRIES, LTD/DIA PHARMACEUTICAL CO., LTD./TAKARA BIO
VARXYIR, YEWD YV FUIR YZ— VINT =Y - Y—ER, INC./Deloitte Tohmatsu Consulting LLC(DTC)/Novartis/Panasonic Corporation/BROTHER
SAFITE, FAVRE, IHSINAF. FOANN—<V AT F1>7". INDUSTRIES, LTD./Premium Kitchen /Proassist, Ltd./Micron Memory Japan, Inc./Mazda
o = o — N — < Motor Corporation/Yahoo Japan Corporation/Lion Corporation/Resona Bank,
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TEZUD ZHERRT. BEE. FREBETZNIV, HAEE, JWEEE,  Pharmaceutical Co., Ltd/PPD-SNBL K.K./Funai Consulting Incorporated/OKAWARA MFG.
SEAARIEEPPD. MHEESTRZRRT. K| |EEEFT. ARRUER, KRBT, CO., LTD./Otsuka Pharmaceutical Co., Ltd./TAIHO PHARMACEUTICAL CO., LTD./DAIICHI
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—=H BSHALAT T HA R SRR, LIMITED/DENTSU INC./SHIMADZU CORPORATION/Tokai Medical Products, Inc./Tokio
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KIRAEE., KIRFFUESEER. ARFFEER. MEMEFR. mEAZ. ik OSAKA UNIVERSITY/Osaka Prefectural Board of Education/Osaka Prefectural
. Police/IKEDA City Hall/KYOTO UNIVERSITY/KYUSHU UNIVERSITY/NAGOYA
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Nanobiology Laboratories
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Biomolecular Networks Laboratories
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Integrated Biology Laboratories
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Organismal Biosystems Laboratories

i 4eh 12 T 57 S B

Neuroscience Laboratories

— EREED FIHARRE

Laboratory of Nano-Biophysics

1 RFEDFHRRE

Laboratory of Single Molecule Biology

_ EtRHR=E
Department of Medical Biochemistry

| BRgAAFIORRRE

Nuclear Dynamics Group
_ RBHEMRHRRE
Laboratory of Chromosome Biology

IES/LAAFIHORARRE

Laboratory of Epigenome Dynamics

. RNA E£{RBEERRE
RNA Biofunction Laboratory
L ERIVFUPHREZHRAE

Laboratory of Mitochondrial Dynamics

— MRAREERRE

Laboratory of Intracellular Membrane Dynamics

- REARATEHRE
Laboratory of Stem Cell Pathology
IDEMRRRE
KOKORO-Biology Group
NA—=VFRMAE
Laboratory of Pattern Formation

SREEMPRARE

Germline Biology Group

_ REMREMFHRRE

Laboratory of Immunology and Cell Biology

. MRARRERRE

Laboratory for Embryogenesis

B - REXEHRE

Laboratory of Stem Cell Biology and Developmental Inmunology

— ARHRREHRE
Visual Neuroscience Group
BRI R SRR E

Cognitive Neuroscience Group

- BRI FERENFHARE

Cellular and Molecular Neurobiology Group

ERSAAFIORBE

Biophysical Dynamics Laboratories
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Joint Research Groups
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Dynamic Brain Network Laboratory

_ EBRMRE

Physiological Laboratory

MR RE

Photophysics Laboratory

F) c NAAIDA O RRRE

Nano-Biophotonics Group

— EWF10970v 091 TV ARRMREE

Laboratory of Building Block Science

| BHOYAIVA)N-Ya v EMREE

Laboratory of Science & Innovation for pain

EE  Affiliated Laboratories

SRR THAAE

Biomedical Engineering Laboratories

_ ARBBREMRE
Laboratory of Tissue Regeneration
| DPAEMEHRRE
Laboratory of Cancer Biology
 RESEHmRE

Department of Oncogene Research

_ EEDFREHFHRE

Department of Biomolecular Science and Reaction

 BAFEERAFHRE

Laboratory of Supramolecular Crystallography

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

HIZ BE E  Prof. Akihiko Ishijima

4% LM 8% Prof. Masahiro Ueda

HI® BE B ” Prof. Seiji Takashima
S Y[ ZF Prof. Yasushi Hiraoka
4% SR)I| BEB  Prof. Tatsuo Fukagawa

3% ITE F  Prof. Makoto Tachibana

IR [EME EER  Prof. Tetsuro Hirose
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HEHEE A B Assoc. Prof. Koji Okamoto p.16

K% TFHZ AR Prof. Tamotsu Yoshimori
4% PP B Prof. Toru Nakano

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

% P RR  Prof. Toshie Kai

#H4m BHE  Prof. Masaru Ishii
AR {ERQAR3F  Prof. Hiroshi Sasaki

¥ F)E §3 Prof. Takashi Nagasawa

#H4F% K2 AfE  Prof. Izumi Ohzawa
4% BEM —BB  Prof. Ichiro Fujita
3% UK BE Prof. Nobuhiko Yamamoto

#I® JE32B X Prof. Shigeru Kitazawa

4R AR EE Prof. Takashi Kurahashi
4% AAF BE—  Prof. Shin-ichi Kimura
% HLE EE  Prof Yasushilnouye
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SA Prof. Mitsuru Akashi

BERRED) D gk
SA Prof. Toshio Yanagida

#Hi% ZA {B=  Prof. Nobuyuki Takakura
#® R T Prof. Eiji Hara
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ﬂ >
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E FEE By Train @ E./L—Jb By Monorail o XIS

RSEETER MEFER] (RO T
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30 minute walk east from Kita-Senri
Station on the Hankyu Senri Line.

)\ By Bus

o fR=/\R By Hankyu Bus
FEpRFE [BRAAERRITT] &1l
[SRAZER, 017 )

RAESERITE EHHN5D

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 BAESH10D

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

o F§%k/\A By Kintetsu Bus
RBZATERFE (JRIRABRIZR) [PRA
ARBRIFT) FIcE RAER S B1T7)BR
KEFEFITE EH05D

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

RIH

[ Fizkac=3 Tengachaya
Kansai International Airport

¢ FIBA4R Nankai Line

C: JRERAD#R JR Hanwa Line

D JRFEHR == JEARZATHR — IR s NREEER

JR Shinkansen Kita Osaka Kyuko Line Keihan Line Bus Line
@ JR — Z ) fth DIt T — KPRE/ L=

JR Line Subway Monorail
e TR AR — R c— Z OAhDFLER

Subway(midosuji Line) Hankyu Line Other Private Lines
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