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Create your future through fun and exciting research
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Life is full of the kind of wonder and surprise children often feel when they touch upon nature. At the Graduate School of
Frontier Biosciences, we aim to elucidate the mechanisms and principles of “life” as tangible systems or functions. We
study life and its possibilities by collecting ideas that intrigue people working in diverse specialties, which include the
fields of engineering, physics, information science, biosciences, and medicine. Fun and exciting research awaits you
here.
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Prof. YAGI Takeshi
Dean of the Graduate School of
Frontier Biosciences, Osaka Univ.
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Highly original science with the freedom to pursue fun and exciting research
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Through the coordination of the Institute for Molecular and Cellular
Biology, the Graduate School of Frontier Biosciences (FBS) was
founded in April 2002, bringing together laboratories from the four
Graduate Schools of Medicine, Engineering Science, Science, and
Engineering. This year marks its 20th anniversary. The Institute
for Molecular and Cellular Biology, which served as its parent
organization, was founded as a new life science center in April 1982.
In its 40 years of existence, it has produced countless highly original,
world-class research and many outstanding scientists and individuals.

| believe that science is valued for its originality. The work of science
is to discover the essence of the unknown. The ability to perceive
this essence can be acquired by obtaining the knowledge humanity
has accumulated and, despite failures, by repeatedly tackling new
possibilities as well as thinking and learning while actively observing
and experimenting. During this process, you may unexpectedly
encounter strange phenomena, beautiful things, amazing
occurrences, and results that can only be represented in a whispered,
"wow...." You might even unearth discrepancies in facts written in
textbooks or something that has not been written at alll These are
the times when you are at the door of discovering the essence of the
unknown. Soon, logical intuition takes over from your simple hunch
or theory, and you are able to conduct a decisive experiment. After
which, you become an expert of highly original science that you,
yourself, created.

The Graduate School of Frontier Biosciences is home to outstanding
scientists from a broad range of academic disciplines who work
toward clarifying the functions of life. To quote the late Dr.
YAMAMURA Yuichi (clinical immunologist and former president of
Osaka University), "If you gather brilliant people together, they will
compete with each other, mutually encouraging each other to become
even better people, which will further stimulate an organization into
action.” | also think that within that environment of friendly
competition, the freedom to pursue fun and exciting research that
each individual finds interesting is important at FBS.

As in life, members of FBS may be at the right place and the right time
to come together, almost as if they were chosen by inevitability, to
explode with original ideas and research.

Through our five-year integrated doctoral course, the Graduate
School of Frontier Biosciences fosters opportunities to pursue fun
and exciting research for outstanding graduate students. We hope
to continue surprising the world with highly original science created
here through the essence of friendly competition.
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‘ FAIEIEE 1195 (RBFES4) Ph.D. recipients: 19 students (which includes 8 international students)

BURFRTIOJS L ERERFOHESREZHETZIEVAMOEEICSE
FBS joined the Doctoral Program for World-leading Innovative & Smart Education (WISE Program):
Transdisciplinary Program for Biomedical Entrepreneurship and Innovation.

QBIC (R EBILF P MR > 2 —) L DOEH

MR TLRET

In cooperation with the RIKEN Center for Biosystems Dynamics
Research (RIKEN BDR, formerly the Quantitative Biology
Center [QBIC]), the BioSystems Building was completed.

E I FAERFEEAN BIRBEHITHEE (NICT) EDEH
iEREEREZEt > 42— (CiNet) HRE T

In cooperation with the National Institute of Information and
Communications Technology (NICT), the Center for
Information and Neural Networks (CiNet) was completed.

BIREEE ) —TYI 7O L Ea—IVITT7A/R—2a VBB ETOJSLICEEH
FBS joined the Program for Leading Graduate Schools: Humanware Innovation Program.

BLIRERHE VTV ITOISLBEA/R— 3V BERBR T OIS LICEE

FBS joined the Program for Leading Graduate Schools: Cross-Boundary Innovation Program.
BEREEE -T2 I 7075 L EGHHRY T —VEZEE TOI I LICBE

FBS joined the Program for Leading Graduate Schools: Interdisciplinary Program for Biomedical
Sciences (IPBS).

BIEFHREFER S T LR L2 — (QBIC) L DEE
(R B E TP E Mtk R F >4 —[BDR])
Began collaboration with QBiC (current: RIKEN BDR)

ARAREZEDRERBMBILT IL VT A TOT S LICBE
FBS joined the Osaka University Life Science Young Independent Researcher Support Program.

XERFE JO0—/NLCOETOY S LICEIR SR EMEES RTLDAAIFIVZ
"System Dynamics of Biological Function" was selected as a MEXT Global COE Program.

MIIITEBUEAN ERERIRITFTE D&EE

(R EIMTREREN ERER-ER-REMIFT (NIBIOHN)

Began a collaborative partnership with the National Institute of Biomedical Innovation
(currently the National Institutes of Biomedical Innovation, Health and Nutrition [NIBIOHN])

RUBOYIOFMEIGE 19%
Awarded Ph.D.'s to its first graduating class (19 total recipients)

FINAFOS—HRET
The Nanobiology Building was completed.

XERFE 21 HECOEDMRITTIR RS AT LDEAFIUR
"Dynamics of Biological Systems" was selected as a MEXT 21st
Century COE Program.

REREBKEERRBHER

The Graduate School of Frontier Biosciences (FBS) was established.

MEEAFER 554

The number of enrolled students in the first year: 55

EailF EF IF -PEREBFHRBORS

The Graduate School of Frontier Biosciences was established under the concept of developing an

interdisciplinary field comprised of life science, medicine, engineering, and physics

RTED#EM K] Current Organization
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Graduate School of Frontier Biosciences Eﬁ%"f%ﬁ'éﬁﬁ%ﬂd)%ﬂ

_ Establishment of the Graduate School of
Eﬁﬁ%@ (22) Frontier Biosciences

Core Research Laboratories

BEE/H S DHRE. FBSASE

IR HEEBEE (5) @73531%‘(_5) Members from the schools and institutes
Research Promotion Groups (BT FBEE) below began a multidisciplinary program that
Affiliated Laboratories eventually became FBS.
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Innovation, Health and Nutrition listed above joined FBS Institute of Research Institute of
; Protein Research Microbial Diseases

*(X):2022.4 B RDBEEH

04



EBS 2.,

05

G

BEMERCIEI. FORDBDTEGDIET-5F I ZHFEZCZBMICLIEHAERITY,

The Graduate School of Frontier Biosciences explores the functions of life itself

A= — 9 TH—TVIRPRIFRIE 0—ALICBELDD. Y O—NILICER
A unique and open research environment rooted locally and expanding globally
HPRBHIIRAHEEZEDA RS  MIHBHEZEORA BNV IIT SV RERFD

AMDEANDSEED ERBLTVWET AZREDCEIU LIFMAZELSDES
BETBREN 22U EE LD COZHRMC EH MBI A RE T £ & H TIRRIC
BoTWEIT HETOIAZIa=r—2a>vAbEIMM. . JO—-NILERBFOEMRHE

Fenzxd,

At the Graduate School of Frontier Biosciences, we believe that diversity creates
original ideas. FBS attracts individuals with varied undergraduate backgrounds
from all over the globe. Of our total student body, more than 60% of graduate
students come from other universities, and more than 20% are international: an
environment that fosters English communication skills and global perspectives.

R i D 3K s

State-of-the-

art research equipment

HASRREERZHE OBEREFEMRZIILOLTZEEEFE
MR BEEYEN LT TO—FICIFIXRBERERRLS L

OXIEEIR VR T LBRE NI ARV I BRHESREFRELTVE
T, o MOTRRCHEFR L L BRA TS5 £ $AHEM
BERELTVET I T IEERBE DA X— o bk
LHAINTVET, (HMIEPASEEE,) (=l

https://www.fbs.osaka-u.ac.jp/ja/general/environment/

FBS is fully equipped with the latest technology, such as electron microscopes, including the world’s most powerful cryo-electron
microscope; protein crystallization and X-ray diffraction systems, which are indispensable for structural biological studies; and
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 versions in recent years. (See p.45)

ZREICERBULIEENVF25 4L
EREBRMIL

Diversity-conscious curricula and lectures in English
and Japanese

EMMORLBBIFENCNETHEATSLHOZEN L. LDE
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AIREX B> TWVE T, (FHlIZPA3ZEER.)

Intensive courses in the first half of the first year ensure that
students with different research backgrounds can acquire
the fundamental knowledge and techniques needed at FBS.
Additionally, FBS offers a curriculum with systems in place
that make studying here as an international student a breeze.
Almost all core subjects are taught in Japanese and/or

English, and we have a tutoring system for
[W254[m] | international students, making it possible to

i £ | obtain a doctoral degree only using English.
(See p.43)
[=]

https://www.fbs.osaka-u.ac.jp/ja/student/curriculum/
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True interdisciplinary fusion in real time by
acquiring cutting-edge research
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In addition to general collaboration with departments
within the university, FBS also has several cooperative
joint research projects with off-campus research institutes,
such as the Center for Information and Neural Networks
(CiNet) and the RIKEN Center for Biosystems Dynamics
Research (RIKEN BDR)—a rarity for Japan. Colloquiums
and graduate seminars also provide regular opportunities
to deepen specialization and be exposed to a wide range
of cutting-edge life science research areas, including
biophysics, cell biology, biochemistry, and brain science,
from the nano-scale to animals and individuals.

https://www.fbs.osaka-u.ac.jp/ja/links/

REREDEBHUEDTR

Financial su

pport
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FBS has several initiatives to support our students. We hire individual
students who are at least in the third year of their doctoral course as
research assistants (RAs) and have programs that offer remuneration
greater than tuition fees. In addition, financial aid is offered by Osaka
University itself, such as the Enrollment/Tuition Fee Exemption Program, as
well as scholarships from local governments and private organizations,
fellowships from the Japan Society for the Promotion of Science (JSPS),

such as the

Support for Pioneering Research Initiated by the Next
Generation (launched in 2021) and leading programs. Also,
starting from 2023, the FBS Fellowship, FBS’s unique
scholarship program established to support graduate
students beginning from their second semester, will be
implemented.

https://www.fbs.osaka-u.ac.jp/ja/student/scholarship/

FBSIH B D A &
ERLER BABCET VSV THIE

Unique entrance examination that tests
language and presentation skills — now
offered online for prospective students
outside of Japan!

RREDIVPHELRBZFH >IBENENDAM
AFIFZREKH HEMRRNOARHISEHZELER
(TOEFL.TOEIC.IELTS® X 7) D& TRAEL TL)
FIENDEBEICIFA DTV TOEZEDAIEE
tLTWEY,

Under the concept of opening the door to
motivated individuals with a clear research plan,
FBS's entrance examination is conducted through
an interview and the submission of a TOEFL,
TOEIC, or IELTS score. Online interviews are also
available for students overseas.

https://www.fbs.osaka-u.ac.jp/ja/application/admission/

HERDE

BEIRIBLF VPV TINAAN

Diverse career paths after FBS

HARBTEONZEFEPRRIE. THTITOH%

SYERRIT
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B=22yTEOYR—FDHDET,

Expertise and experience cultivated at FBS create the
kind of deep-thinking and analytical dexterity that can
be easily applied to academia and other fields, such as
industry and government. FBS holds career seminars
where you can listen to the experiences of FBS seniors.
The Career Center at OU also offers

employment

opportunities.

HE RLBDHFO—HRTOEEIHFS

FrUTEIE—ICLBRMBEI S — 1Y LIES

seminars and internship
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https://www.fbs.osaka-u.ac.jp/ja/student/recruitment/
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Lab atmosphere and research exchange events

07

SRR TIEIRALEHZEL T EABPERIBEINERICITONATVLET,
Active research discussions and exchange are encouraged through FBS’s events.

Eﬁ%f)& SJIII;I Research exchange

e FBSOOF* L\ FBS Colloquiums

FBSOOF VLI, (FIFEE. BERBES S U IEEE.
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On a rotating basis, the Core Research Laboratories, cooperating institutions, and each research lab at FBS participate
in the FBS Colloquium, a research seminar held almost every week. The latest research is introduced, and topics are
presented from a wide range of research areas. These seminars have been held since the founding of FBS for the
maturation of interdisciplinary research through research exchange. Since the COVID-19 pandemic, they have been
delivered online.

https://www.fbs.osaka-u.ac.jp/ja/eventinfo/exchange/

ES| Il%-f'fb AXT ity Internationalization

e WEEU T A HEBHEASR English classes and language support sessions

ERHEED—REL T ZEPHREZNRELIDABBIRE ISR zBERBEL TS X
L7 BES DRRICIECT2021FEE IZ A > T VLKL B RBIHEARZR B B -2 E 2B O
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DIVY =XV LYRYDRATATHEICEDITONTUVET,

Starting from 2021, FBS began online English Support Sessions. Through our unique
reservation system, native instructors offer one-on-one consultations to all members of
FBS according to their individual wishes (e.g. presentation practice, written grammar

checks, casual conversation, etc.). In addition, FBS also offers small group English lessons
to support researchers and students with their presentation and discussion skills.

e BEL Y DEFIRMARUE International exchange events

BELEYAFRAZE HEEORRDBELT.CNETHALBLDRPIVFE
ST EZR FER BFREBEERENTITAENBAR S HEZHEELTE
L7, 2O FBUE—BHETICH> TV b DD HDEITH 2021 FIFBEED
HEEEIF— (F2F10) ENRYT—EZRHIBEINTVET,

FBS holds many events, such as welcome parties, lunch seminars, excursions,
New Year's parties, and Japanese language classes for international exchange
between international students, Japanese students, and faculty members.
Some of these events have been temporarily suspended due to COVID-19
prevention measures, but bus tours and online seminars where international
students introduce their country are still ongoing.

https://www.fbs.osaka-u.ac.jp/ja/student/abroad/

® FBSY 77—
FBS tours
EEEICLZMHAERZEDOHBEAE2Ea—%2TUTT
BARTIFBSY 7 — 1 L THRANLTVWE T AERE
DRETHREZEDRFHIEI SN AEE & DXFEK.
MERORFE  EROERFICMNSNTUVED,

Our FBS web “tours” offer a glimpse into our
laboratories from a graduate student’s perspective.
Follow current students as they learn about what we
have to offer through interviews with professors,
facility visits, and experiments.

https://www.fbs.osaka-u.ac.jp/ja/general/tours/

% D ﬂi’: 5% @j Other activities

o FRZERIMA N b
Get-togethers
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Every year, FBS organizes social gatherings for all members to engage
in research discussions and casual exchanges. In 2019, the FBS retreat
was held at Awaji Yumebutai. In January 2020, a mini-poster session
and research exchange event similar to a live message board was held.
Flexible research exchange events will continue to be offered while
keeping an eye on the ever-changing global situation.
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In addition to research, we also hold dissertation seminars, softball competitions sponsored o’

by graduate students, field trips to FBS for local elementary, junior high, and high school

students, and the Icho Festival.

KEAFAFRESHMEHTH
LS £ 5202 15BN

MENEST, SRS
2021438308

15 : 00~ 20:30

SDGsDELD#H &

Social Development Goal initiatives

AERRICIEZEDT-DDAREE -FTILE. ARV LDAEITOILIFFRDE
BINTVWET FRERCATLAROE EICIZY—F—REHNHDH. BEX
BHUTIEZALTNARILRIRINTVWET,

FBS recognized the need to develop the UN’s SDGs and has built solar
panels on the roof of the BioSystems building. The energy stored is

displayed in real-time. FBS has also long-recognized diversity and has a
break room/nursing room for women and an Islamic prayer space.

3 TATOAR 4 ROBLEAE 5 Sri-F%E 1 APHOFTE KREBI
RELFLE EYSNS EALLS EH<ES RUBEHEE

MABMORFPHERICOVTOFMITHMARR UL TICTIRRILET L,

https://www.fbs.osaka-u.ac.jp/ja/general/
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Nanobiology Laboratories

Fixtdae s FEHRERRE

Laboratory of Nano-Biophysics

BEME #iR

Prof. ISHIJIMA Akihiko

B

Keywords —43F5tHilll. NITVT. RAEE—F—. E

Single molecule measurement, Bacteria, Bacterial flagellar
motor, Chemotaxis

EMOESI-HEEZ1FFLANITRATI L ZBAIELTVWET

Clarifying the working mechanisms of biomolecules

EERICEVWTE F/RT—ILOERD FHES. BRIDERED
FRRBHEEZIESTVWET LA L. COBERBIBERLELL LD
DOTVEBAMRETIEICDF/RT —ILDEKRD FOEERIE
ZREATAIOIC T/ A—ML EDAZa— A -4 —TEEDF
DEBZESLEFTFTRAI B 1D FAA IR FAA-—SITRED
RHEZT>TVET . CNESDFHAIREZRAVT. 7 IhIA SV E—
B—NTTVTRAFE—Z—BEDEFHZ VN OEERIE. B
TERBOBBZRELTVET,

RS

Nanobiology Laboratories

13 FEMERARE

Laboratory of Single Molecule
Biology

tHER #Hiz

Prof. UEDA Masahiro

B

—BFAR—TT, BIEETIL. HREMENE.
SUFIRE. BT

Single-molecule imaging, Mathematical modeling,
Dictyostelium discoideum, Signal transduction, Fluctuation

Keywords

HREICEH 1T BRI IRRNIEDOLESZMEHT S

Understanding molecular stochastic computation in intracellular signaling systems

ISR A BRERD FHSBRENIEM BT LT R
BICII T OKER D FEER L L TERLIEKRE - EBHREL L
ZBIBIRT LD BRNICHEBIE SN EB T BERIRICH LT
HISHERT BN TERTAFEDIDFAA—D U ITEMDE
BICED HRRADERD FORSEVWVZEHHERL. T OEERN
BUEZRASNCT B EHTRBICA>TEXR LI KL DIARET
3 SO LTI FETCEEEET ) I DFEZAVW T HRELR
YA RIBRLIEH AR CESHRE 2RI 5 X T LOBERE

We are interested in cellular functions such as intracellular signaling
and cellular motility. In particular, we focus on how cellular properties
arise from reaction networks composed of stochastically-operating
biomolecules and what mechanisms enable the intracellular signaling
system to be robust to molecular noise and sometimes utilize that
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

Inbiological systems, nanometer-scale macromolecules are key
players in various physiological functions, including movement
and signal transduction. However, these mechanisms have not
been understood well. In order to understand the fundamental
principles of the working mechanism of biomolecules, my
laboratory is developing single molecule measurement and
imaging systems capable of measuring the movements of
biomolecules at the nanometer and Pico Newton scales. Our
goal is to clarify the working mechanisms of biomolecules,
such as the actomyosin motor, bacterial flagellar motor, and
signal transduction system using the newest equipment.

PIfE
Inner membrane

(ellisz0/
C-ring i Stator
(FliM, FIiN..) r 1

NITFVTRAEE—F— JRICHAAFNBEE—F—D 1A DR ZEST,
EEREEH %175,

Bacterial flagellar motor. A rotary motor embedded in the membrane rotates
using the flow of ions.

Q. SHREALERRAIBFHINETH?

How do you develop your research?

A RBECWS—RITHFLREMTIH EORICIIBFIN L ZIFAFOERRENFEL I T RAEELL. E—F-ICB5T352NIH
RIFIERENTT LTVETSRIF. ENESR’RED VD ETTHE EDBVDED EDLSICHVTWS D Z—HEREL NIL TR EHED

LTLEET,

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 use E. coli cells to reveal how, when,
how many of, and with which other molecules these proteins function in a single cell.

X &KRX (Selected Publications)

e Che et al. (2020) Biomolecules, 10, 1544 * Inoue et al. (2015) ACSnano, 9, 3677-3684
e Shimogonya et al. (2015) Scientific Reports, ¢ Fukuoka et al. (2014) Science Signaling, 319, ra32 WE=ZEHPTRLX =
5, 18488 http://www.fbs.osaka-u.ac.jp/labs/ishijima/ E i

capability of living cells with single-molecule resolution.

ZINFHEDORRETHRIATZ L ZBELTVLET,

(F) MERAMEREE Dictyostelium discoideumDE(LIERZ

() #BEMN 1D F A XA — IV THE,

() PTEND F D19 FEIR. HVW1R1RDPTENIS F TH B,

(Left) Chemotaxis of the cellular slime mold Dictyostelium discoideum.

(Middle) TIRFM for single-molecule imaging in living cells.
(Right) Single-molecules of PTEN.

Q. BH DT LAV RIN—FRARMRICOVTHI TSI,

Have you had any recent breakthroughs or significant research progress?

A 1D FAAX—D VT D FEEAICE TS EB L THRILL AR TEELZ DN FHRZERRRIZFETID COFESHRER

DHFEHFR TOEREHOE P RRICRELHRORRLR CBRRERALHAREOFERICEIBRENSABDOT—FEUEHIKDS
NBABAOFIBICBAVTVEEATL o mEK R IZREEE B O ATHMEERM & 0Ky MR ZF A L. SEMERORIED S EHIR
M HRRRER R ERERITICE S —E DR - B TE = BB LIRS RIS X T LB L E L MED 519 FREEDER T — 2% 8
BTEEL. BRI TO THREBIICI £ Ko WAL T —BINICLDMEHEEDN M L LS T AV NTEDE ST A ZIBIE L LA
DFHEDHATREICAD £ LT,
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.

KRR (Selected Publications)

e Matsuoka et al. (2018) Nature
Communications 9, Article number 4481 E- E

e Yoshioka et al. (2020) Communications
Biology 3, Article number 92

e Fukushima et al. (2019) Journal of Cell * Yasui et al. (2018) Nature Communications
Science 132, jcs224121 9, Article number 3061

e Hashimura et al. (2019) Communications HEEHPFZRL X
Biology 2, Article number 34 http://www.fbs.osaka-u.ac.jp/labs/ueda/ E
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Laboratory of Medical Biochemistry

BEM- g

Prof. TAKASHIMA Seiji

B

RIS, ERERE. VNIBEELSE.
—HRNS 2RIV T =L

Drug discovery, Treatment of diseases, Protein biochemistry,
Single cell transcriptome

Keywords

Developing therapeutics that will change the course of history

SETEATVEAREANALCEBERF2RAEL TS REE
BER BRI G NOBECENFEZRELHAEEZE
BLTLWD. CNSDZE CERIRIAZRE L OF B RERZED LIS
i BRAIZEERN Z B DI ffirst in classDAIZERFEREEDH TS,
HE A RIZHNEEREDY. RV — V78R L &Y E
HARAT—C 0. POCERIBRT— DY) ABREFBEDOY R L. 8
BORIRBREORENLITLTEDHSNTVD. BERZV/INY
BRI AL 7S /BEAS /NI ES M. M E DR
BEELIEENMEBONB. 2NV ERERITRE ZH

FLTWE HERHEOHRMROZHRBARES 2 E
AL BRSHEE SRR SRR B 2R LR
FFEICERICIDEA TV R ZEX 2R E—REICHKELE
L&S. RERE - AREZSELTVED,

Control MENT1 KO

Based on the achievements of identifying important factors using
various assay systems, we are conducting research utilizing creative
protein biochemical techniques. Through the close relationship between
research and clinical laboratories, we have found new drug discovery
targets and are promoting first-in-class drug breakthroughs. Currently,
the development of eight kinds of drug discovery candidates, such as
drugs in the target identification stage, drugs currently being screened,
drugsinthe compound development stage, in vivo POC stage, clinical trial
stage, etc., are being pursued in parallel. We focus on specific proteins
by using advanced antibody production technology, artificial amino acid
introduction protein synthesis, an original pretreated mass spectrometer,
structural analyses, etc. We are collaborating with a number of
pharmaceutical companies as well. Using our abundant research funds,
we are seriously working on drug discovery development that targets
cardiovascular diseases, psychiatric disorders, metabolic diseases, and
cancer. The drugs we produce will alter the course of current medical
understanding. Come and join our vision.

MENTZ2 KO

HBRATPE LTI R 2 F A L7 H FRAT P EE 4 U1
BNV EDRE

Identification of regulatory proteins for ATP production
using a sensitive in vivo ATP production assay

Q. REZFBALTVBT—IREATIN?

What is your hot research topic?

it AN/

Biomolecular Networks Laboratories

FBEEMFRRE

Laboratory of Chromosome Biology

& BER  BuR

Prof. FUKAGAWA Tatsuo

B

Keywords Hfafk, ¥R rIA7. X FOXT. REBEDE

Chromosomes, Kinetochores, Centromeres, Chromosome
segregation

BIGHRIFEDSS ISR DMEENMEHZDH?

How are chromosomes segregated into daughter cells?

RAOMREDORDEELEDOIL ARSI HOBIET R2BENEDLSICHE
INBDHUICDVTTY . REEDEDIBIETIE MEEHNEDILRERDDH D
BHRAESZIEX CUIRMRICRBHREDEL £, CORERAEEIF. FRMT
TERENRBEOEFOXTEWSEED EICHERINET . REEODE
MEEERTAOHICKRLIIFRN T/ OXTISEELTVWE T E1F8
ICIF 2 RaXTHY / LAEE ETEDELSICHE SN 100FEEEZBZ 52 /\
JENFXNATZEDESICHRTZ2DODZBESMILESELTVWET . CDEE
BICER DI D FEYF MEEMF. SR BEEME. T/ LITZOF
EZBAVWTHZELTWET,

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 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 structures and functions.

' g
&
: ‘;t.iﬁ,-
f" .’j"
CALTTR

Microtubule
ﬁ.!,.
e

NdcB0 complex £

CHETICHASHICB-T=F R FOATHEED 5 FIEXE
COFMDN FREDEBMRL. CDOLSICCDBENERIN,
HEET BHNCDVLTHREL TV S,

Molecular model of the kinetochore structure

We would like to address what the structure is and how the structure
is established and functions.

Q. BHDTLAIRN—FHARBRICOVTHITIIESZ L,

Have you had any recent breakthroughs or significant research progress?

A FREIT7OEERBI I MNECRBERLEDOBELTT, LI > THUNERE SN IENEDRRICFRIITICUIIIL— S 3 h\%E
BHSMITBIENAKTTT . ZLDMEEDCENP-CEVWSEYNIED HNERE LV NIBDV VI —MIBEEEEZTVELID A

A. BRI B REOBEEMHLICE S IOV RUTRARE
direct sarcomere activatoric &2 082 E LUV BREHEEAE
2N EEmOmutlti-screeningR & # 8 L7 BRI

BIEFERRERBORBEOERTAE

7=51E CENP-TEWSZVNIBD A CENP-CEADEERL WS e EHSMILE Lo CNUIZ DD EHREBIRE TI, £7/2.CENP-C
ICDVW T BIERT ICHER VO FUNDF e MG SR ZBES ML E LT,

The most important role for the kinetochore is to bridge a connection between chromatin and spindle microtubules. Therefore, it is
critical to clarify how microtubule binding proteins are recruited into the kinetochore. While many groups proposed that CENP-C is
The treatment of mitochondrial diseases through the direct activation of oxidative phosphorylation enzymes. critical for the recruitment of microtubule binding proteins into kinetochores, we demonstrated that CENP-T is much more critical for
The treatment of heart failure and skeletal muscle diseases directly with sarcomere activators. this event.This research result broke the mold. Furthermore, we revealed how CENP-C associates with chromatin, based on structure
Drug development using a multi-screening system concerning the life span of protein. analyses.

Elucidation of gene expression control mechanisms and gene therapy

R OB

KRR/ X (Selected Publications)
* Ariyoshi et al. (2021) EMBO J. 40, e105671

AF&ER (Selected Publications)
e Kamikubo K. et al. (2019) J Biol Chem. 4,294, e Yan Y. et al. (2015) Nat Commun. 6, 6137
(40),14562-14573

* Nishino et al. (2012) Cell 148, 487-501

e Hara et al. (2018) Nat. Cell. Biol. 20, 1378-
1388

. . * Hori et al. (2008) Cell 135, 1039-1052
* Hayashi T, et al. (2015) Proc. Natl. Acad. Sci.

USA,112(5),1553-8

e Yamada N. et al. (2019) Circulation. 139(18),

HEZHPTELZ ik
2157-2169

https://www.fbs.osaka-u.ac.jp/labs/fukagawa/index_j.html E

HEREHPTRL R

o L1k e Fukagawa et al. (2014) Dev. Cell 30, 496-508
https://www.fbs.osaka-u.ac.jp/ja/research_group/detail/3 .'u'-
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IET /LA FSORMRE

Laboratory of Epigenome Dynamics

VR (A ¢

Prof. TACHIBANA Makoto

458

Epigenetics, Histone modification, Development/Differentiation,
Reproduction

Keywords

IFFLEADEFRE -HRSEICES TBZIITES /LEEBICOVWTIERTS

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

FAICBDEIZ. —DDZIFIRICHFR T 5200 FHDMREH S TET
WET. 7 /LBRABEILTHBICHDD D5 ESLTINSDHM
FRIEZHRGEEZEBLTVWADTLLSIN?ChZHA TS EHEAD
— DN ITED IR Ty VRIEE T . TED TR Ty I hHHE
CIZ . DNADAFILLERIP ER > DILFERD I E T CNBIC
SOEMINIT /LIZTES /L EHRENET . TET/ LIE ST
THAONEBLTHIFTIVIICEBLTED D DOZSHRBEMRR
ISR TWBZ EDGEFEDFAEICE>THSMIBRDDDHD
T MIHDBERIE. IFFLADERFE - EICHEIT3TES /
LEBHOEYMFENERL. TONFHBERSMNCIBZIETY,

H3K9 methylation dynamics |

ACTIVE SUPPRESSED
w “Reader”

“Writer »
S ‘

H3KIXFILLICEBTES LT 1y I HIiHEE

XFILIEEESR (Writer) BEXFIL{LEESR (Eraser) . E L TIERERNE S D FTHS
(Readen) D=&H'BE59 3,

Epigenetic regulation by H3K9 methylation

Three players are involved: methyltransferase as the “Writer, demethylase as
the “Eraser’; and a modification-specific binding molecule as the”Reader”

“Eraser”

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 our 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.

EraserA/A;
Wild-type (XY) | | Erasera/a (xY)| | writera/+ (xv)| | wild-type (xx)

Z ZEIHAAR (]R) L X RBUHARE () IS I BMFTHR B LTV I DBRFHALETER
EFBERDME I HIKIXFIL L ERRAFILED NSV X THIEBI N TV S,
Embryonic gonads of mice co-stained with antibodies against male cells
(green) and female cells (red)

Gonadal sex is controlled by the balance between H3K9 methylation and
demethylation.

Q. SHREALRHALVBAF/INETH?

How do you develop your research?

A RTeBIEIET / LOEBCAHHDIER LK E ZHEoOTVBHREMEEZRVWELTWET . EORRZHE X FABOERERICH TSR
BENCEDESICIET /LEZZTWKODERESMILTVSITELWEEZTVET,
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 during mammalian embryogenesis.

XRER (Selected Publications)

e Miyawaki et al. (2020) Scinece 370 121-124 e Miyawaki and Tachibana (2019) Curr Top

o Kuroki et al. (2020) Stem Cell Rep. 15, 424-438 Dev Biol. 134, 195-221

e Okashita et al. (2019) Sci Rep. 9, 13462

e Kuroki et al. (2013) Scinece 341, 1106-1109

EXZEHP7RLR L.
https://www.fbs.osaka-u.ac.jp/ja/research_group/detail/6 E =

it AN/
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RNAZE(AHERERR R E

RNA Biofunction Laboratory
EH B #g

Prof. HIROSE Tetsuro

B

JYaA—F12J RNA, 1H58E. FERRMEIEE.
AFLRISE. KE

Non-coding RNA (ncRNA), Phase separation, Membraneless
organelles, Stress response, Diseases

Keywords

HREABERZIBETSZ/OA—T 1V RNADIEBEIBICDOVLWTHZELTLET

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

SHERTEDRINT / LEFICE> T EREN T/ LOKE D Z

HHZIET—REEDSKED /> T—F 1> RNA(NcRNA) HELE g -

= -8~
INTVBTEABSHICAD. ZOMBEICAS WTENEFoTLVE . “H75L4r
TR EOHEETIE NRNADLEFEEEEBS L. EDBE % i L
METIHRETESIL IV ERBATECICE>T T/ LHEE —~ _ -y
BREBEBRTZICZBIELTVRT IS CNETRICENHES Sgsbioeng [0
ML TENCRNAHE T 3185 BIRRIC S SRR IE RO S SOy

Membraneless organelle

FEHIEC ZDIRENCDOWT BB A D F - ML ZHRERICEYY
BERRBHEREDFEZIMDAATHELTVEY,

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

Architectural ncRNAIZHE D B &N L CIEREREEISE 2R S 5. CDNncRNAIRHE
HOBEER X1 225 MR OEE/N\IPECEREDIZDIF 1 L LTHEELT
W3 BEIRE E IS D SNcRNAKTFIIFERR RIS IR/ S X Ry 7 )L DI S BRHER
(F)  EBARIREEER (FFR) ( BEFIEWME (R) IC&>TRLSNIEHDTH B,

Architectural ncRNA can construct membraneless organelles through phase

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.

separation. The ncRNAs harbor distinct functional domains to function as
chromatin hubs and reaction crucibles for specific biochemical reactions,
particularly in the nucleus. Images: Paraspeckle as an ncRNA-dependent
membraneless organelle detected by a confocal microscope (left), a super
resolution microscope (middle) and an electron microscope (right).

Q. CS5FEMDT LA IR — HHRERICOVWTHRTES L,

Have you had any recent breakthroughs or significant research progress?

A. BABEICHRANCRNAB O SHEFEA DOIEREBIERED B E L TEIKNCRNAZRE R L X LTc. 2DE. ZDONCRNAN'ZLORAREEH
YINVBZENLTHRENEDBZZRE L. CNUCL > TRBERZI R L TWB I & it b/ LD S LR Z R D Z < DNcRNADEEE
TNTWBRZEEBESMICLELI.CS LR E D LIS CNS5DNcRNABE Z F 7= incRNAMEBE D7) — & LT larchitectural ncRNAL &
MR EZRIBLE LT
Our group discovered a novel ncRNA function that works as a structural scaffold of membraneless organelles. The ncRNA can
sequestrate multiple proteins with intrinsically disordered domains, thereby inducing liquid-liquid phase separation: a driving force
to construct massive membraneless organelles. Multiple ncRNAs with a similar function were additionally identified as products
of the human genome. Based on these results, we proposed to term these ncRNAs “architectural ncRNAs” as a new functional
subcategory in ncRNAs.

1XZ&K:H X (Selected Publications)

* Ninomiya et al. (2021) EMBO J. 40, e107976 e Yamazaki et al. (2018) Mol. Cell 70, 1038-1053
¢ Yamazaki et al. (2021) EMBO J. 40, e107270 e Chujo et al. (2017) EMBO J. 30, 1447-1462

* Ninomiya et al. (2020) EMBO J. 39, €102729

AREHPTRL X
http://hirose-lab.com

]|
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Laboratory of Mitochondrial Dynamics

M &= HEIE

Assoc. Prof. OKAMOTO Kaoji

B

Keywords Ef, SFAYKU7. ZNHRS. RTkIT7S—

Yeast, Mitochondria, Organelles, Mitophagy

SrAVFIT7OE-EEERIBZMRATS

Unraveling mitochondrial quality and quantity control mechanisms

ShIVRUTIETHRORER EDIEIEN ERFBDIHD IS
WF—ZHEITBFIARTTHD MREOITRILF—FEICINEL
TEDEMERLE T T TEMBRRBICLBIBILANLRICEST
BEZRIIIFIVRITIEGERIICHRINE T COLIB.
FIYVRUTOEPREZERTIRBIETRAANT7o— 1IN,
ZORAEIIIRL BIBEES ISR TEEISONTVWEI X ThT7
P—EErIAVRIVTEATED R BREIBEEATHD EEHS
ErETRESNIDBTITOELRTT AEDTIL—TFTIE YTk
T7Y—DEKREZDF ML ANILTHESMIL. 2DEEKEE
ICDWTIRRE I B =zBiELE Y,

Pump laser Green (520 nm), Red‘(()_O nm.)--
Probe laser: Near-infrared (780 nm) .
—

BEDAZHIEHIR (PTM) BREIZHTI IV RUT 2RI TE 2. Iha VR
TAOBRDSFHNAYTL—HF—DIRILF—ZRINL BERETIE.BRSF
ALOERENEIT 5. COEICE>TELEZTO—TL—F—DRAEZNES
ICEH IR TC SOV RUPERIRIET 5,

A custom-built photothermal microscope (PTM) can visualize mitochondria
without labeling. Chromophores in mitochondria absorb pump laser energy
and generate heat (only a few K). The refractive index around chromophores
changes with heat. Variations in the refractive index induce probe laser
deflection. The magnitude of probe laser deflection can be converted to optical
signals, thereby visualizing mitochondria.

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.

HEFESOERANATIEAA— I T FEE (Wild-type) DEEEHIZZPTMT
BRIDZEEEOIFIAVRUTICMAT YA 7O —CEIEN IOV RY T
ZEURKE (VY —LRAINAXRI) BROIITTIDNRZZ.BEDSITFILIE T
A b T77S—DRBRTFAg32ZRIB LI R (atg32 A) TIIREHI N AL,
Label-free photothermal imaging of budding yeast. Using PTM, signals derived
from intact mitochondria and vacuoles (lysosomal organelles) containing
mitochondria delivered via mitophagy are seen in wild-type cells (left). The
signal from vacuoles cannot be detected in cells lacking Atg32, a protein
essential for mitophagy (right).

Q. SHREALRHALVBAFINETH?

How do you develop your research?

A BRSOV RUTDBROBRFIEDN DFLANILTESICHF LB TEIZLSICARZEFRINEY . b BAZHAV TR~y
RUT D RZEIEH CTRE T3 HEERIULLE L. COREERBRETHVBRETILEMUANOSHRBENICHRATIBLSICLTIER

HIbAVRUTDRBOEBE L SRIEDMIAZEIELEY,

We decipher basic principles underlying selective degradation of mitochondria at the molecular level. Recently, using yeast, we have
established a label-free method to detect selective degradation of mitochondria. We aim to elucidate the universality and diversity
of selective mitochondrial degradation by making this method available to a variety of organisms other than model organisms used

in the laboratory.

KRR (Selected Publications)

¢ Kubota and Okamoto (2021) J. Biochem. 170, 175-182 e Liu and Okamoto (2018) Biochem. Biophys.
Res. Commun. 502, 76-83

* Sakakibara et al. (2015) EMBO J. 34, 2703-2719

¢ Duan and Okamoto (2021) Genes Cells 26, 627-635
¢ Onishi et al. (2018) Biochem. Biophys. Res. Commun. 503, 14-20

AREHPTFL X r oy
https://www.fbs.osaka-u.ac.jp/ja/research_group/detail/8 E - AT
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Laboratory of Intracellular Membrane
Dynamics

SHRR g

Prof. YOSHIMORI Tamotsu

B

F—=bT7TO— XVTLI3Tav0. VIV —L,
&R, it

Autophagy, Membrane traffic, Lysosomes, Diseases, Aging

Keywords

I EBRSZRANZDH?

Why do cells eat themselves?

BERMBEDOAEICIZED A A F IV IBETICEBDRBME (A TLU STy ) BERDKS TN IRABD FHERICAI AR SEEERLT
W3, HIFRETIE D FHEEMFERAA—D U EOEHFEZREL T HREDODDZEVYY —LISEURRTEIAY T LU STy I
BA—rT72— (BRIER) ORREEDH TV, 4 — 770 —ESEGRETROFY I EDBFOVEDTH S, HMAEHIRDEHIF. 2016
F/—RNIEBFEFEZRE LCABRHEBET CHICRAIHNSCONFZVIDIES ABRBLOBEICH TR ZMALEICIEA LT3R
EDHAEA— R I7P— DR FHRIBEEREEDBEDODD OB THRAZU—RFLTWVS,

Eukaryotic cells are equipped with an intracellular traffic network by which a variety of macromolecules intercommunicate among
organelles. This traffic is executed by dynamic membrane movement, or “membrane traffic”. We focus on autophagy, the process
of the membrane traffic delivering cargo from the cytoplasm to lysosomes for degradation, by using advanced methodologies
such as molecular cell biology, imaging, etc. Autophagy is one of the hottest fields in life science. Prof. Yoshimori, along with Dr.
Yoshinori Ohsumi, who won the 2016 Nobel Prize in Physiology or Medicine, pioneered this field from the early days and extended
Dr. Ohsumi's yeast achievements to mammals. He has also been leading the autophagy field by elucidating molecular machinery
and anti-disease functions of mammalian autophagy.

Lysosome

Damaged organelles,
proteins, pathogens, etc.

Autophagosome Autolysosome

e
el

F—bI77o—DIEEE

The membrane dynamics of autophagy

HERICERALRRAEEHELLSLLTWAA— 770V —4
RLB A —LT77P— D ERAEEN SMEZTFOTVRI L Z HA
THH TS LT

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

Q. SEREALERIHFINETH?
How do you develop your research?

A BLBEA—FI7S— DD FHRERBEZEDIERABIC.CNEFTORREEHRRIEELTVEET EDLDICHRAEAAYFv—
FAutophagyGol®a&iILE L7,
We will continue our detailed analysis of molecular functions in mammalian autophagy. We will also promote the incorporation of
our research results into real-life applications.To this end, we recently started a venture named "AutophagyGo".

KRR (Selected Publications) E E
* Nakamura et at. (2020) Nat Cell Biol. 22(10), 1252-1263 e Tanaka et al. (2016) Hepatology 64, 1994-2014 a

* Yamamuro et al. (2020) Nat. Commun. 11(1) 4150 e Hamasaki et al. (2013) Nature 495, 389-393

AREHPTRL X
e Nakamura et al. (2019) Nat. Commun. 10, 847 E

https://yoshimori-lab.com/
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Ubiquitin Biology Laboratory
M e B

Prof. IKEDA Fumiyo

B

AEXFY. MRRASIFIL. RERR. HEITE.
TATFRELR

Ubiquitin, Cell signaling, Inflammatory response, Cell death,
Proteostasis

Keywords

©Tkadletz Hannes

HEWBIEMFHIIREEZIRSILEXFTF U OXATLOEKRFIREZHATS

Elucidating the basic principles of the ubiquitin system, which regulates every aspect of biology

MEMRETIH.IEFFEWSERREN S
RSP FICERL TR ZEALTVE . 2EX
FUIRHESPBEYMEHNIIRICEAS L. ZDSXT
LOEAEY B B HERERE HERIERES
CEDTRBREHFRIBDEOHDET . IEFF IR HoiL-1. —{UBL (3
SREBLRBI-—RZEDEYZNMRzFIEL X
T OA-RZFEIIRRDERRFOEMTSH
BIEDB BB BRNMERIEATVEREAFS

Linear Ubiquitin chain Assembly Complex
(LUBAC)

I AEXFF OO RTLADOREARBZIBEF TSI Catalytic region
SO EBIICIZZLDEFEABRANZALIZESC SHARPIN r (UBL (HEZED
CxEBIEELTVETY,

formation l

Our research focus is on a small modifier
protein called ubiquitin. Because the ubiquitin
system regulates every aspect of biology, its
collapse induces diseases such as cancer and
autoimmune disorders. There are many types
of ubiquitin codes that determine cellular
fate. Due to the complexity of enzymatic
processes that control the codes, they are
not yet fully understood. My research team
aims to understand the basic principles of the
ubiquitin system, which would contribute to
the elucidation of important issues regarding  pRBREAHICERLTVBIEFFO— R ERBICFFORIILUBACIKEDFHE ST BHD
human health and disease. IAEFFUHIEZOOIEFF IR FORRNGRZA T TEE L RAECHATEICEERBREZFFo TV ET,

The ubiquitin codes we study, called linear ubiquitin chains, are generated by LUBAC. Linear
ubiquitin chains, in which two ubiquitin molecules are conjugated via a specific linkage type, regulate
inflammation and cell death.

Linear ubiquitin chain

regulation 1

Inflammatory responses (and others?)

Q. SHREALERMAIBFRINETH?

How do you develop your research?

A, AEFF2O—ROH>5D LIHEETS 1T THRL BV D H S iREMEE CRBOBEEHOBANBRFINE T,
| hope we will elucidate mechanisms of more flexible types of ubiquitin editing, which may regulate human diseases.

XF&ER (Selected Publications)

e Gomez-Diaz el al. (2021) iScience 24(11):103241 e Ebner et al. (2018) Nat. Commun. ;9(1):599

¢ Rodriguez Carvajal et al. (2021) eLife 10:e60660 * Asaoka et al. (2016) EMBO Rep. 17(11):1624-1640
e Fennell et al. (2020) EMBO J. 39(24):e103303

HEEHPTELR
https://ikedalab.bioreg.kyushu-u.ac.jp EE&.
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Integrated Biology Laboratories

NZ— VAR E

Laboratory of Pattern Formation

plinc A

Prof. KONDO Shigeru

B

ADER. RIS, h7 LD/, ELFH.
3D e

Skin patterns of fish, Reaction diffusion, Beetle horns, Formation
of fin bones, 3D structures

Keywords

EV DRI TR D TE 3B LERZHREAT S

Clarifying the mechanisms generating spatial patterns and shapes of organisms

EWDBREPEBOBIDZII. EDTHUKTFLTVET  CNEREDLISBFREETTEBZDTLLS?—DDERIINEGFIRD TS
TIHEGFIFHROFLITTEHCEDTHD MRELDDIZZMCASTABEZ EFICROBZLIFTIEHARIZ . ZLDIHFE.ZOERIF
MR AR T A OMRETIZ AORBEEFIBROBEMIBOEEERIEAHITRITH B Lz KR - BRI H SFEA
LELICTHICARDEEP B BEYDONBEDIDIBED . EDLSBYIBER TTIZDN ZRATRMARZFITTVET . ZOEXEZHD
TeWAIR BRI AREZFHBLTHTLLEEL,

Functions of the organs and tissues in our body depend on their shape. How are such shapes formed and maintained? One of the
answers to this question is: "genes". However, it is impossible to explain structures that are built much larger than the size of cells
with the explanation of genes, because genes only function in cells. An alternative answer is: “the rules of physics”. We have proved
that the skin patterns of fish are 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 fish bones and the exoskeletons of
insects. If you want to know the answer, please knock on the door to our laboratory. You will see something unexpected and
fascinating.

R ETZT71v>a0HBTI MEOAITIZE
ICEEARTIRZMNT/NEL LA S HREIEFHE BFo
TWERBAKITZRZASv—HHEDEEALD
L BRI ERICCOLS B EBEYI ZFB AT
FETEIP>T?HoTULK L Ho L ELLHHEAD
RombZxEg!

The figure shows a zebrafish vertebra. How do
the cells know how to create this structure? What
programs them with the exact measurements
needed? Come to our lab and find out. You'll be
amazed at the answer!

Q. MRELHSRIST-AIBREDESBEEZSENTVETD?

What kind of careers do your Lab's alumni go on to?

A BEESERELEAREENICTATIVIT AR B EGRERSFr—CTHREL L TR ZED TWET, £fo. AORKAZORZ
BeED L CKEEDFERBELTERLTULWBADWVWETELTEORBEIF BERNIC—REZEICATLTVLRHALZ VT,
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.

AR5 (Selected Publications)

* Nakagawa et al. (2021) Dev Biol. 481:52-63 * Matsuda et al. (2021) Sci Rep. 11(1):1017

e Adachi et al. (2021) Sci Rep. 11(1):14594 e Kon et al. (2020) Curr Biol. 30(12):2260-2274
¢ Sakashita et al. (2021) PLoS Comput Biol. 17(6):€1009043

HEEHPTRLZ Eponii
https:/www.fbs-osaka-kondolabo.net Eb‘ ik
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momp | DEEVFHEE

Integrated Biology Laboratories

EREEMFHEE

Germline Biology Group

REmE iR

Prof. KAl Toshie

JEJ—F RNA. /M3 F RNA. S5EMAE. BLEFRZAK.
39239 NL

Non-coding RNA,small RNA, Germline cells, Gametogenesis,
Drosophila melanogaster

Keywords

EHFDELIEZ R T Gz 2BV TULS EiilfanzkicEF3

Unveiling the secret of germline cells

ESEHYIFERLLTORERNZEITTEE
TANEEEBICE - TRt EEAH L. B

non-coding RNA

change configuration

EEFRIEETILDE BOERLVSER T

T BREBICORRICE I ONNBEGE i

BOROMIC LT EF R EE B S 4 T8 =

Bl 6o bEB LM TT >3 Day ol

NI SPREBRIC, TNENOERRENE

SYFORENAMINRRICHIS L ENSDYE ,/ .
FICEBEREEBHLTOET LSS (Yo G P
ORERORBIIS BEED SHELIE | ) —> =D

GEHERE DS E N NI F EAEFICR AL TIT<HE Jrenision Tejas &>/ {5 B (RO, TdrdSN\TREDY) I3

. B EUPIRNALIE N B EFEE CASRIY(C e\ ., == X7 -2 IENBE L ICH 2 EBMRNE
L TWBNSDFRNAZSEIET — RRNAIC stem cell / differentiation | differentiation = ~—_—  DIFEFILHRFICBIEL PIRNADEE ICHERET D0

K e ) o O Fristyi sperm Tejas (fly homolog of Tdrd5) localizes to a
&35/ LORENHEE pIRNAELEDIFTHS e raaen] membraneless organelle (nuage) at the
P “~ o periphery of the nucleus of germline cells and
FEEFINAXRZ X7 -2 2D REEDORRZ functions in the production of piRNAs.
BIELTWLET,

Although individual animals do die, the species is maintained by producing the next generation through active sexual reproduction.
Individuals are just like vehicles in which passengers —genetic information- can ride to be inherited by the next generation through
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 a microenvironment
(niche)? What is the molecular mechanism that controls the differentiation of germline cells to eggs and sperm? How are germline
genomes safely guarded by non-coding piRNA from transposon attacks? How are the piRNAs generated in membraneless organelles
called nuage? Our group has been addressing such molecular mechanisms to better understand gametogenesis.

Q. ED&ESBINYIITSIVVREFOAVN—THRRETTHTIELD?
What kind of backgrounds do your lab members have?

A. TRODRZYIIZEFEPELCEREDNY I TSI RERE HBTARVEFRBENHBD T, 2015F ICEFEL TR RLICIREINER

TUWETHBRINIAZYITRETTL co— A OV HR—IBERIE. SAX N = LTERED E T RIARVIGLATL oAV RPHE OV H
R TFVARL =T REAVE—F2aFIBAVN—T LI S DR BBRELERNBLFROEFESEIFHE3ARETT,
The laboratory staff has backgrounds in biochemistry and genetics, and long experiences of studying abroad. Since the lab opened
in 2015, the number of PhD students has gradually increased, 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.

{£&32 X (Selected Publications) E E
e |ki et al.(2020) Cell Reports e Teo et al. (2018) Nature Commun. 9:1735
SEHIR-OEE e Quénerch’du et al. (2016) RNA 22(7):1044-54

e Kawaguchi et al. (2020) Plos ONE .
15:€0231114-60231114 e Anand et al. (2012) EMBO J. 31(4):870-882

- -,
AREHPTFL X
http://www.fbs.osaka-u.ac.jp/labs/kai/ E

1B (% e R

Organismal Biosystems Laboratories

RIGHREMFHRRE

Laboratory of Immunology and Cell
Biology

aHE g

Prof. ISHII Masaru

BRHE

Keywords NAFAR—=T Y, g, B, B8, MR

Imaging, Immunity, Bone tissue, Bone marrow, Blood cells

IIcBLE L ESICIEDRTIIHRRIFTCLAFZLTVET!

Living cells are constantly moving and working in our living bodies

HHEETII R -NRBREEOERRNSAFII R RFDNAFA
A=V IFMERELTYTILE A LTRGE L TR T IMEETTo
TUWEI ATHEHBETIH BEB - BRERNOERAA—D VT EZHRA
ICFEERKITTREL. BEBRNTHVWE ZIRIE - IS 2 & a0 eS|
B Z D THRALE L. TS5 ICRATIZ BHEBTOL - R ZZE S
2 MR Z OB A L DE SIS EEHR L. ZOBERIEEED
AN ZIT O TV E T T FEBOMIC D U /\NE R E. A5 i
B R E R L A DS - 18l B AMBI O EARENRE (FH - #:48) O]
IS KB EITICIDIBATED BICTRZZEICL>THLMIT 215
LWL IO RICHRE LT TVET,

The main theme 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 inimmune
and inflammatory systems. By exploiting advanced multiphoton
microscopy, we have developed original intravital imaging systems that
enable the visualization of the movements of diverse cell types resident
in various immune tissues and organs in situ. We first established a live
imaging system for visualizing living phenomena in intact bone marrow
cavities. The dynamic nature of different cell types can be visualized RE-TOBEETY bT—ITRE-ERE LT ERORSMEMITT MM
in a time-dependent manner in addition to the spatial and structural Dynamic immune network connecting tissues and organs and
information generated by conventional histological analyses, resulting maintaining the integrity of the organism

in a paradigm shift in immunology and cell biology research.

Q. REZFBALTWBT—TIFATIH?
What is your hot research topic?

A BMILIZZEDEDED ME<HITH D BT OFIEIZEMOERTEDERETH D F 9. AR THMRAIMERTE S SEBOMIE TER%E

RELFEICIRIEANBE T3 T EMORMEM MR TN TOWE T ATLEDIARTIIINETHRZ) - FLTHEILLTSIEARR
EESIEFFTHRIZAA—IVIEMEGEFEESOELVWS VL EILEBEM R CERENICHRET 2 T EM<KMEE50EL D
BTN A THR BB ERENICEBAL. EROABEDER L ZOHHZzBIELTVWET,
Organisms, such as animals, are shaped by organizational dynamics, and the spatiotemporal control of dynamic cellular movement
in the body is crucial for life activity. In our lab, we intend to comprehensively investigate dynamic behaviors and their molecular
basis in vivo using combinatory cutting-edge technologies, such as intravital imaging and single-cell sequencing analyses that were
originally developed by the proposer of this study. Drawing on novel cross-disciplinary approaches based on mathematics, and
bioinformatics, we seek to understand the essence of life by identifying the invisible hand ruling cellular dynamics in vivo.

1XZ&K:H X (Selected Publications) E E
¢ Morimoto et al. (2021) Nat. Commun. 12, 2136 * Maeda et al. (2016) Nat. Chem. Biol. 12, 579-585
* Sudo et al. (2021) J. Exp. Med. 218, €20200817 e Nishikawa et al. (2015) Nat. Med. 21, 281-287

¢ Hasegawa et al. (2019) Nat. Immunol. 20(12), 1631-1643

AREHPTRLX I=
http://www.icb.med.osaka-u.ac.jp/ Eri‘ —
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Organismal Biosystems Laboratories

HIHARE F L RRZEE

Laboratory for Embryogenesis

fEakF #Hig

Prof. SASAKI Hiroshi

B

ﬁmﬂﬂﬁﬂ:l EJ:O-_:/Eys Eﬁis ?'71\ ﬂﬂﬂﬁﬁﬁ\
Hippo &7 7L

Intercellular communications, Embryogenesis, Mouse, Cell
competition, Hippo signaling

Keywords

IFRGREEZZABPMBEAIAZ2=Tr—2a 28RS

Understanding the intercellular communications that support correct development

KIET K SADMIENEF - T TETCVE T REDEERFHED—
DIFERMTH D REOEMN ERICEPREZIED EIF 57601
IE B2 EAROMIEE 1S 2= —>3 > L. 2F LT3
FOERAMSEZILHBETT HROFOMIENLEDLSICLTHE
EOHIRRDIREZRH L TEEEZRMIEI0ON 2T EOMEET
I EORAMRER OIS 227 —>3> D LKA ERREICE T E1RE]
CEBASMMITRHICYIRLIBEMEE ZAVWT MR OES
IC&BOAZa=—>avilBhZHippoJ LR, B D
REDEWERE T AMBEAIS2=r—>a> THhIMIEREICE
BLTHZELTWVETD,

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

Aﬂlﬂﬂﬁﬂﬂ

early blastocyst \ate blas(ocyst

IETSRk
NERHERE LR epiblast /,"
inner cell mass : > 4

1 IR
competition-suppressed

o/
Eilps R (0] il )
[F5oE 1K & B HRAR D BEBR
Variation in Elimination of low-quality cells
gene expression by cell competition
YVREFRAEICE T B HBERE

BOFEOHEICHZTETSRDESNBBRETIE MEMEDIFSDOETELS
BBz R MRS IC L 2 mBEEEEENE< (A) SRS 2HFT3
C RO DEPERENREICHES (B)o

Cell competition in preimplantation mouse embryos

During the formation of the pluripotent epiblast cells, cell competition functions
as a quality control mechanism that eliminates low-quality cells formed by
variations in gene expressions (A). In competition-suppressed embryos,
differentiation and allocation of cells are disturbed (B).

Q. REZFALTVBT—IREATIN?

What is your hot research topic?

A BFRAIEICE T MRS OHEA L ZDOREICOVTTY A5 Idmii ERAKICE VTS RIERIOTETSIMHEEINBRIC.
HREHESECFHEROEVMERE LM Z ML CTHIR I 2mBEERBE LTV TVWSCEZRHELELI.COREEERNM EDLS
BILLATEISTVB DN £ COMBEENRISBVWETDROBERECHREDRRICEDL S BHEZRIZTTONBESHMILTY

IEVWEEZTVET,

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 of 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.

XF&ER (Selected Publications)

e Hashimoto, Sasaki (2019) Dev Cell 50, 139-154 e Hirate et al. (2013) Curr Biol. 23, 1181-1194
e Mamada et al. (2015) J. Cell Sci. 128, 790-803 * Nishioka et al. (2009) Dev Cell 16, 398-410
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HREHPTRLR -4
https://www.fbs.osaka-u.ac.jp/ja/research_group/detail/15 E £

B A A

Organismal Biosystems Laboratories

SRilRa - RIERERRE

Laboratory of Stem Cell Biology and
Developmental Immunology

RiZ R #HiR

Prof. NAGASAWA Takashi

B

Keywords =7, iEMEHE. FERFHM. 58, Bk

Niche, Hematopoietic stem cells (HSCs), Mesenchymal stem
cells, Bone marrow, B cells

EMErHRa PRl B i Tl SRE T 3R (2w F) O TRIRDREA

Studying how microenvironmental niches develop and regulate hematopoietic stem cells (HSCs) and Immune cells

B s IS BRI TSR A EAH L (251 (AETHARTES (BCSERE) Fh iR T BBoEE oM BEXL
DOBEZESM. DIADRERKLHRD XY ABMEMIIE. ZHEMT. ZvF (niche) LIHEN BRI AR NRIR A L THER S 20
RBECPIEE - DMED BB N TV TR BIE BT IR TOMKRMAL & B Hilfaz £ & M I EMEMRTH 2 EMBMIEO =y F =
1R 5HEAE (CARMIAE) ZH R L & L7c. RLT.CARMIRED' B BED B M3 L BERFHifE = AT 2 M ERBMIE T H B L 2 AL £ LT
RE SRy FHHE I NS L<H =y FHEMER
iR feE B Sl ZHiS A 5 L<H AMKZzST

- B REERORE-BEAOSyFOME. (= T CRTHI ,,
DWTHEAE 3 FLARILTHELTVET, f|b|—ob|asts osteoblasts
% BhenE
In recent years, we have identified a population of g I Bone marrow

reticular cells which express chemokine CXCL12
at high levels, called CXCL12 abundant reticular
(CAR) cells, within bone marrow. This indicated that

/V osteoblasts  FRIM¥KATGEAHME
/V)‘ MEP,
CXCL12¢

B REIRA BRI AT

CAR cells are mesenchymal stem cells and create Ebf1/3 Q SCEd GMP

special microenvironment niches essential for the \"""‘\Foxc1

maintenance of hematopoietic stem cells (HSCs), > "’. U > )\EREiBEAARE
: . EmeFHl A CLP

immune cells such as B cells, and erythroid cells. HSCs

We have found that the transcription factors Foxc1 CAR '%HHE

.andbEbf1/3 are preferznnally exprets.;slec:c in (-:':Bb-?lls (CAR Ce"S) HEﬂﬁﬁ-ﬂ]ﬂﬂ

in bone marrow and are essential for inhibiting adipocytes

adipogenic and osteogenic processes in CAR cells,

respectively, and maintaining HSC niches. We are  capgpais. it~ & 5 4ARATSRABRE C 5 0. S5 ISR AEAE. BATSEARRA 75 AR A1 SRABRE D81
studying how CAR cells develop and control HSCs  aqp=vF %M 75. 55 EFFoxcl LEbfl/313. CARMAAS BRiyIcRIE L. B MEBMEE=vFD
and hematopoiesis to understand the spatiotemporal  Fp{ L ##%IC BB TH Bo 7o CARMEEIICE LV T Foxc i3 SR HRAS. Ebf1/3IZ BH @A DS 1L
regulation of lymph hematopoiesis within bone OMEICKETH S,

marrow. The development, identity, and functions of CAR cells within the bone marrow

Q. BHDTLAIRIN— RABRERICOVTHZ TSV

Have you had any recent breakthroughs or significant research progress?

A 1. EmFERE=YF OB (CARMRE) THREMICKR LEEEICKRDERERF 2@ HEASHNC L. CARMRAFH LLWHIRETHZ Lz
REELF LT
2. fER.EROEBMEMI=YyFIFEEINTEDEMHMEEHIET B7-DICIFAILE (REHRBI RN ARIKRS) TMRHEIZRIZED
BETHBEEZSNTWELT LY\ L. BROEMEMIE- Yy F I3 EMEERLDENMNCZ ABEINTOARVI L ZBESMMILELT.
We identified the transcription factors that are specifically expressed in and play essential roles in cellular niches for HSCs.

AR5 (Selected Publications)

* Seike et al. (2018) Genes Dev. 32, 359
e Omatsu et al. (2014) Nature 508, 536
e Omatsu et al. (2010) Immunity 33, 387

e Sugiyama et. al. (2006) Immunity 25, 977
* Nagasawa et. al.(1996) Nature 382, 635

MEZEHPTRLZ 35
https://www.fbs.osaka-u.ac.jp/ja/research_group/detail/16 E
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Organismal Biosystems Laboratories

HEELFHRE

Laboratory of Tissue Biochemistry

EARET Hiw

Prof. TSUMAKI Noriyuki

B

}E. WS, HRATEVY IR BEER.
iPS #ifa. BRAE

Cartilage, Cell differentiation, Extracellular matrix, Regenerative
medicine, iPS cells, Orthopaedic surgery

Keywords

BRHOITEISLEAHZANREEEDRESL EARZEELTVEY

Investigate skeletal biology and develop treatment for cartilage diseases

=} O S{ES N ENEIC 20/ =N e skeleton is made of cartilage, and cartilage includes articular cartilage an

BIGISEEDSIESN BB ICIFBIERNE LRI ED The skel de of | d | lud | | d
HOEd . HHEHEORS I HEEHEEE NEHS growth cartilage. Abnormalities in articular cartilage cause joint dyskinesia
DEHFEROBERE#E|3R-LET,CNOHE (mobility impairment), while abnormalities in growth cartilage cause skeletal

N iy - v rowth disorders. The treatment of these cartilage diseases is difficult and has
BRROARIHE L EEICDREDFrLIY VIR~ 0 . g

. " - . " been a challenging area of research for many years. In our laboratory, we are
T SHRETIIE(LSE D FEWZ MBRF Ol attempting to elucidate the pathogenesis of cartilage diseases by investigating

ZHAVWT. HREOER - Db zHIET 23 L AZRR B the mechanisms that control cartilage formation and differentiation using
BEREOFREEBEHATVES, ZL TIPSR % biochemistry, molecular biology, and histology techniques. We are also

{EoT-F LV E A AR AR AET>TVET, working on the development of new cartilage regeneration therapies and drug
discoveries using iPS cell technology.

BENTES UL HERAN, RBEEOBRAEEHRREIT S
Investigate skeletal biology and develop treatment for cartilage diseases

PEEM BaEnER S RS
Lesion Articular cartilage Growth cartilage
=R BEEEIA M BRER
Disease cartilage damage skeletal dysplasia
fER 4T - EEhpEE BIEDEHE
Symptom mobility impairment deformity, skeletal shortening
PBEHES5HIEN

4

Never give up on cartilage

=

L

REREIZBEOHZBVESHBHEES 2BV TDRECERIGEHEEZELLET ARABRBEEZMIEITLIAT ZORER2 I BROERE B ZELET,
KLIIBRIEED L AZRHNRZORRED LICTNSBAMOTRBREDBEAEZRAELTVET,

Articular cartilage covers the ends of bones and is responsible for smooth movements, and its damage or degeneration causes mobility impairment. Growth cartilage
promotes bone growth and its dysfunction causes shortening and deformation of the skeleton. We are investigating mechanisms that regulate skeletal formation to
develop curative treatments for these intractable cartilage diseases.

Q. ZHIDTLAIRIN—HERRICOVWTHITIESL,
Have you had any recent breakthroughs or significant research progress?

A. IPSHAREHD SENERBRZED BRBET N B1REICRIE T 2B L BROBRRIAZEN B ED LI,
Clinical research has begun on regenerative medicine in which cartilage tissue created from iPS cells is transplanted into damaged
knee joint cartilage.

fXFRERZ (Selected Publications)
e Okutani et al. (2021) Tissue Eng Part A e Yamashita et al. (2014) Nature 513, 507-511 [ L=
¢ Kimura et al. (2018) Osteoarthritis Cartilage 26, 1551-1561 e Hiramatsu et al. (2011) J Clin Invest 121, 640-657 HEREHPTRL X r'l
¢ Yahara et al. (2016) Nature Communications 7, 10959 https://www.fbs.osaka-u.ac.jp/ja/research_group/detail/27 E

P 4eriR T2 S R

Neuroscience Laboratories

Hasdm

LR E AR

Laboratory for Single-cell
Neurobiology

I RE BuR

Prof. HORIE Takeo

SOINENRS DRIV T =L AT TR TV IR,
Ty, MEEER, —a—0OY

Single-cell Transcriptomics, Optogenetics, Ascidians, Neural
circuits, Neurons

Keywords

H—ihe  EEFL AN ORI BT 70-F05 - HERORECEERAEZ 1LERLANTRALEY

Elucidate the development and function of the brain and nervous system through new analytical approaches at the single-cell and genetic levels

PR RICII SR AHREARNFELTULE T (AL ORI ENTNFBHN AMEZHEI TO T OB RIEEZE> TV E T DD,
FHEERO DB CEOMEEZMREAT 3 C L IFHRERZ  REEY A > TERBHRRETIALE . BERIY TR VT IV
BREFORVOHEZETILEL T B—IE - BEFLANILOF BB T TO—FH 5 MR RO HKE L O E—HfaL NIL TR
A3l rzBiELTVEY,

The central nervous system (CNS) contains a wide variety of neurons. Individual neurons have their own characteristic properties
and roles in the brain’s higher functions. Therefore, elucidating differentiation mechanisms and functions of each neuron is an
important research topic for neuroscience and developmental biology. Using the ascidian (sea squirt) larvae (Ciona intestinalis),
which have the simplest nervous system of all chordates, as a model, we aim to elucidate chordate brain function and development
through new analytical approaches at the single-cell and genetic levels.

R HEOBER

MDY i
Nervous system of ascidian larvae

Deuterostomes

R
Cephalochordates

——(REmmky) | FRDBM
Urachordates|Ascidians) Chordates

HHTY BEREARELIFIVAVIZ WO R
Transgenic line expressing fluorescent proteins in the nervous system

#OMH Vertebrates

Prote W
I Hemichordates

HE®

Echinoderms

AYEHERDYPICRLTESY ., FHBDOHSERTHD

Ascidians belong to the phylum chordates and sister group of vertebrates

RO FTT LR E  Ascidian tadpole like larvae

RYIIERBYMICELTED BB ICR LIRS BTSN TI A VOPERAZT v ISR EZLTED ERICUET 2B CEMBYOEARRTZELTVE
TRV OHEDFRHERIFLTTE IR ICDBOBERBEN SEBRINTED BRI OP TR VT BHERZELTVLET,

Ascidians belong to the phylum Chordata and are the closest invertebrate relatives to vertebrates. Ascidian larvae have a tadpole-like shape and the basic design of
vertebrates, including dorsal morphology. The ascidian larvae’s central nervous system is the least complex among chordates, consisting of only 177 neurons.

Q. REZFELTVWAT—VREATIDN?

What is your hot research topic?

A SYVONEIT /IO RPHEEF B ERRRBIMZAV T SR ROREE L EIEREE RSN MR ZED TV E T AFIC P ET.
DR A SO ERIRIE R A C BRI B R [E] BR (D R 38 Xl ik E B AR I BRI CRE 9 B A ZRIC N ZE AN TV E Y,
We are conducting research to elucidate the development and physiological functions of the brain and central nervous system
through single-cell genomics and optogenetics, among other various techniques. In particular, we focus on neural circuits related
to external environmental stimuli such as light, gravity, and contact stimuli, as well as research related to swimming motor neural
circuits.

1XZ&K:H X (Selected Publications)
e Paul-Chacha et al. (2022) PNAS 119, €2118817119 * Horie et al. (2018) Genes & Development 32, e =
o Akahoshi et al. (2021) Science Advance , eabl6053 1297-1302 EZEHPT7RLX [
* Horie et al. (2018) Nature 560, 228-232 e Lietal. (2017) PNAS 114, E6352-6360. https://cionaneuron.wixsite.com/labhomepage E -
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Neuroscience Laboratories

DEMFHRRE

KOKORO-Biology Group
Nk B

Prof. YAGI Takeshi

B

—a—0Ox. ng*‘yhv_as 97‘71%5’& 'l:\\
BT

Neuron, Neural network, Synapse formation, Mind, Genes

Keywords

BTOMNEINZENMFIEREZASHMICTS

Understanding the biological bases for generating the mind in the brain

ARARETIE ODESSTEMFNEBRZASNCLIEVEE I TVETODER Y B MHER L EARKO @M EM R HE Ry
rD—2%D<o>TVET COMIFHBADISE L HAMEMERYIC, F7c iR MRER & L TRIANICES L TRHRUIEZ T o TV E T, CORBHIRE
FOER L. B4 DHEMIED DL B HER Y T — I DMEICKZHDTH D £e. COXRYMT—IDMEE IF R MRS ETRIBTZZHIEL
TeRFEOMBICEIDBHEOINET . CNETIS AT BIXME < ORMIICEMZ D5 T ZRRIL LI ED FEZBHSMCLELILIRE.CO
DFBEOBIZRITTEEICED HHERRICERE R YN T — OB 5 SNBTEAZBESMIL D ZE DS TEYMFHEB ZBHESMNILE
WEEZXTWVET,

Our investigations are aimed toward understanding the biological bases for generating brain function that includes memory, mind
and consciousness. The brain is a complex multicellular system involving an enormous number of neurons. The neuron is the basic
functional unit of the brain, and neurons are organized into 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.
ISRE—BTORARAUYT7I)—F BICEVTE 2 OfZME TR
2Z722—870bkAhFAY > (Clustered protocadherins) BolilAEOERREL TV EED FRTHD . EMAHREIR 1%
22 R AR AR DR RICEhoT WS,

4/ L genome

[ Clustered protocadherins are diverse cell-adhesion molecules
expressed in the brain. Random combinatorial sets of them are
expressed in individual neurons, and have roles for generating
the complex neural networks and functional neuronal groups (cell
assembly) in the brain.

mRNA

s ject eca EcaBce scEce || |
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Protein «—— i — '« e -
# F~Y 8% (Cadherin motifs) @&mﬁgﬂﬂﬂ'ﬁﬁﬂ:é
EEEE, WREEEAZAK FUALGEHASHERER

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

AL PR AR E] B & ERE M A iR fa SR B D RX

Generating the complex neural networks and functional cell assembly

Q. SEREALERDIAFShITH?
How do you develop your research?

A. RitRED BB TH 2R MO EFRES) (Tl - 7E2T)) 2B IS TRMABBERY T — IR A=A LZBASMIL TR I T,

We aim to reveal molecular mechanisms for building complex neural networks of cell assemblies based on brain function.

XFKRIZ (Selected Publications)

e Tarusawa et al. (2016) BMC Biol. 14, 103

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

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

* Yagi (2012) Front. Mol. Neurosci. 5, 45
e Esumi et al. (2005) Nat. Genet. 37, 171-176 HEREHPTRL X

https://www.fbs.osaka-u.ac.jp/ja/research_group/detail/11
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Neuroscience Laboratories

HE - SBHRHEEI FHEE

Perceptual and Cognitive Neuroscience

Laboratory @
A S HiE O |

Prof. NISHIMOTO Shinji | ||| [[ /

Keywords BAFIE. RBH. RIEHRRR. X TLHERZE

Hasdm

Natural perception, Cognition, Brain Representation, Systems
Neuroscience

E iRtz EERICIERRTS

Quantitative understanding of the human brain

FhIcBEDABEEER X B1EM - SR MEEED DL S

Experience Predictive models Brain activity
BEBRICEOTRILLTVLWIDAZRELTUVET LDER ; -5

ey 7
BOIC I, ERAARR B BRAI G IS5 1 B IR (TMRIE : Bopresontation
R BAIRERE) ZHATIFAETILOEEZE L. AR scene
BRLERUEREROEBNAERERIELTVET. & el
EFRETIOIERBICED MERTI—Tr> I ThZEN cognition
LI BHRmEFEREROIHOMIEERFEREZBIELET,
We aim to understand the neural basis underlying *
diverse perceptual and cognitive functions in the
human brain. More specifically, our research focuses Representational Functional  Quantitative Brain
on understanding neural processing and representation space structure comparison decoding

by building predictive models of brain activity evoked
under natural perceptual and cognitive conditions.
Using such models, we also aim to develop quantitative
bases for decoding brain activity as a medium for
communications.

R DR

ZRABHE RANE G TOMEB ZHATZFRETINEZRET S LT HRBERLIE-
BRFJRICEHITZTEN LR Z1E 5.

Schematics of our approach

We record brain activity evoked by natural perceptual and cognitive experiences
and build predictive models. By analyzing the models, we aim at understanding
information processing and representation in the brain.

Q. BEZBLTVWAT—IRATTH?
What is your hot research topic?

A FREFBYEARSEUERNEZSOERFEBRMOERICE > T RHERERIC OV TCNE TEDEREER TR ET LA EERATEEIC o
TITCVET.Co DM ZIGAY % C & T HERLEPRIEHRRFICOVTH A EENH R PERIESNBEEITVET,
Recent development in machine learning techniques, including deep learning and natural language processing, allow us to build
more accurate predictive models of brain activity. Using such technologies, we aim to acquire new quantitative knowledge and
interpretations on information processing and representation in the brain.

e P 1=
AR (Selected Publications) E [ E
e Nakai et al. (2021) Cereb Cortex 31, 4825-4839 ¢ Nakai and Nishimoto (2020) Nat Commun 11, 1142 r
e |kutani et al. (2021) eNeuro 8, ENEURO.0405-20 e Nishida et al. (2020) AAAI 34, 5281-5288

AREHPTRL X
¢ Koide-Majima et al. (2020) Neurolmage 222, 117258 E

https://nishimotolab.org/
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Neuroscience Laboratories
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AALFIVITLAORY NT—IRRE

Dynamic Brain Network Laboratory

tER #iE

Prof. KITAZAWA Shigeru

2=
g NE
Qﬂ%ﬁ“&

GOUf
REMER P, EHRH. FEREEM. SR
Keywords EESE

Cognitive brain science, Spatial cognition, Perception of time,
Social cognition, Motor learning

FEEZ A1 TSI BRYI—OLLTERTS

Understanding brain functions as those of dynamic networks

ELDRKISHE - ES-BBAN5IIa= 7 —2ar T TEERKEEZRBLTUVE T 1861F D TONFOR R LK. MOMAEIIEEEDFHEZE
NIBETRELTEELI LD L BETZ—RIE. —I5 A —H2ZEOH L TORMISHKAEL A BTELIEROEINENISEEL
THIDTRRDHBHEDNEIEINDZID T A 1FIvITL ARy T—IMBRETIE O RIET DHEEN S HFE L T ZDOHEEEICBIRTS
DRy ST = ZDEEREZRATECCZBERE L THRZED TOEIMERNRIZ 1. CCADEM. 2. EFFE. 3. HEHRADRE
M4 HEMBRESIRICOIEDET,

Functions of the human brain range from perception, motor control, and cognition, to communication. Since the discovery of
Broca’s area in 1861, brain research has been developed by localizing each individual function to a specific region in the brain.
However, functions cannot be achieved in one localized area, each individual column, or single neuron. They can only be achieved
through dynamic collaboration across multiple “localized” areas of the brain. Our Dynamic Brain Network Laboratory aims to
find the principles of such collaboration across multiple regions. Functions being studied are: 1) the perception of time, 2) motor
learning, 3) visual stability, and 4) social communication.

EIBEICCICTREANICOESNMERTZMD2ODR Y ~
7—=7,

AHOFRY T =T DHRNEE & % MRETER IFBRFZERIERA
DRR(GEII) ZRBELTVWBHEEMEN BB,

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).

# )b E—
Default mo

Q. REFEBALTWBT—TIFATITH?
What is your hot research topic?

A BRIOBRISTEBDN ERTETIAHIILNE—RRYET—JIF ORI — I DHIREZ EHTVWET . ISICEDHIR%E & &b B MEFTER] 1FFFZE
BERHMOER (SEIl) ZRELTWSAREMNEH T £ L7 EaiEOMEEDERE A IREEE L TVWST—YTY,
We are now interested in elucidating the functions of the precuneus. The precuneus, the core region of the default mode network, is

likely to represent the origin of our 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.

XF&RERX (Selected Publications)

e Tang et al. (2021) Cerebral Cortex 31, 1538-1552 * |noue et al. (2016) Neuron 90, 1114-1126

e QOta & Nakano (2021) Cerebral Cortex 31, 4420-4426 e Nakano et al. (2013) PNAS 110(2), 385-386
* Inoue et al. (2018) Current Biology 28, 2250-2262

AREHPTFL X
https://kitazawa-lab.jp/index.html E
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Biophysical Dynamics Laboratories

FIRFHRE

Physiological Laboratory
BiRE %

Prof. KURAHASHI Takashi

BRHE

Keywords TREIRZF., BHREHR. 1F0FvrRIL. RE

Electrophysiology, Signal transduction, lon channel, Sense of
smell

BELCEREEFTOIFIVIERIGERIBERATS

Cellular electrophysiology for the signal transduction

BT/ LRIVEBERICE T B I FIURED S F AN Z X LI ER
2RO TV, BREE I\ FIFVTE) VEHAX—2 2T (MiBEIEH

Qutside the body

. odorant cilia odorant
DERIE. CaP M X— UV D) L BREEOUTILZILAE) BT T A * e
SoOVEEOMERYT — S MEOKSR IV Ea—2a—F gy s Gk m{ .
Sal—vav BEA-KOIT (ECTFOJER) OBPHBERICE e : - - i >
A FRRORBIERISTAL TS S/ LAMBEEOYRTLET  oectory ‘Y i -
ILD1IDL LT EEDHIL00nm (RI10um) QIRMEIDIREL B D EEF CAP4P-‘~\
TS ERDBEZTEM P T > F v 7L (CNG-Clca) DENEE Xy > Ty — Rt Na',
BT (cAMP-Ca®) OBYER BB IICHRIF L T B0 200 & > B A ; i L
WERENIEENB/NTXA—RIIT-EDREICEZICED D M75IE OlfactoryliEes g o &
BVBHROBEIBP DA > DANITA VN IREIRE VT DD F &% 5

SMCLTETE T TIE AR ER T/ LRIIVEEFREZB VW RBREZEL T, axon oo
BB VI N—RFIz 7 2R L ARHN BRI TOLA LS
G EDBFICH LV TU7ILEIRRLIZWEE Z TV,

©2013, Takeuchi Lab.
HEMROETILELTORMROERER I FHRXT—F

Signal transduction cascade in the olfactory cilium

We are interested in cellular/molecular mechanisms of signal transduction in nano-level structures. Our lab is especially focusing
on the real time measurement of molecular dynamics and has expertise in electrophysiology (patch clamp), fluorescent imaging
(incl. Ca?* imaging), biochemistry (incl. the real time measurement of enzyme activities), photolysis of caged substances within the
submicron cellular compartments, computer coding/simulation, and electrical hardware (mostly analogue circuits). A model system
that exhibits nano-level structures is the olfactory cilium (100 nm diameter, 10 um length). We have quantified enzymatic activities
in microstructures, ion channel kinetics (CNG and Clica) and dynamics of second messenger factors (CAMP and Ca?). Quantified
parameters obtained from these advanced techniques are directly linked to our sense of smell. We have also shown the mechanisms
of olfactory masking and of wine cork taint. Through experimental systems using nano-level structures, we hope to apply our newly
developed techniques, theories, software and hardware to the field of biological microstructure systems and for systematic analysis
in new fields.

Q. SREALERRNBFHINETN?

How do you develop your research?

A. BEREEBZIIEMREEENZIDICIEBATERBY I TH 3. AMBREDZ—TYMMI AT FrRILEZDEEBFTHD  EREFEF
EEOTIREZAVDDERDIFTHTICETH D REERERRICE T 21 A FrRILFERBD. SBROZ—TvED1DTH D,
Electrophysiology is a powerful and useful tool for understanding biological functions. The target of our laboratory is ion channels

and their physiology using electrophysiology to see what is invisible. One of our targets is the characterization of ion channels in
olfactory signal transduction.

KRR (Selected Publications)

e Takeuchi & Kurahashi (2019) NPJ Sci Food 3, 3-9 e Takeuchi et al. (2009) J Gen Physiol 133,
o Takeuchi & Kurahashi (2018) J Gen Physiol 583-601

150, 1647-1659 e Takeuchi & Kurahashi (2005) J Neruosci
e Takeuchi et al. (2013) PNAS 110, 16235-13240 25,11084-11091

REEHPT KL X o
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/20/ E -
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Biophysical Dynamics Laboratories

B

FMERRIE

Photophysics Laboratory
AN E— g

Prof. KIMURA Shin-ichi

EFIEE. 9FIRE. SFRMESS.

B AR=DT

Electronic structures, Molecular vibrations, Electron beam
accelerator, Spectroscopic imaging

Keywords

RAMEBFCERREDERZERS

Investigation of the connection between life science and quantum physics

EHRRRICRNBMCFRICPYENEE I MEROEFHRICE
DKEFIBE D FIRBDEL L ENSICE DK FBREINEIFTY,
ZOEBRKCYIENMEEZ@ERT B DIC. BEFBEPD FIRE)
DEZETEFTERRRDHATARILT B LICE>TEEIRZEAS
MCTEIZ DD TR FEENBERZTICL TR KL =
FEICTBCEDIRICHEDETHLIF. TDESBRRICIE.E
RIRIBEDSFHKET DLV IOMOYHBREZFETTRN - TIAILY
NEEZEN -BXIREE. S5 ICIIEBEEFReAVHLLY
HAR—D VI FEZIHBTRELFLVEELEDRIEICESH
REMEDRRE A ERDRAEZIToOTVET,

Life phenomena, such as redox and photosynthesis, and the
physical properties of solids, such as magnetism and dielectric
phenomena, originate from changes in microscopic electronic
structures and molecular vibrations and/or molecular
movements based on quantum mechanics in materials and
their interactions. Clarifying the microscopic electronic
states and molecular vibrations provides us with information
concerning the origins of life phenomena and also clarifies
hidden functions. To visualize the change of electronic states
and molecular vibrations, we also develop novel spectroscopic
techniques using synchrotron radiation, lasers, and high-
brilliant electron beams. Based on the microscopic information
obtained, we aim to reveal and develop novel functionalities of
new biological and quantum materials.

(SAMRAI)

A novel photoemission spectrometer, the Symmetry- And Momentum-Resolved
electronic structure Analysis Instrument (SAMRAI) at UVSOR, a high-brilliance
low-energy synchrotron radiation facility, was developed by our group.

Q RHDOTLAIRIL— FHARERICOVTHZI TS,
Have you had any recent breakthroughs or significant research progress?

A ATHABHICAVSNBNHEREDOERBIICLEBF PN FOBBZRMOBT SNV DN TERRALLO BEOFEFORE
ICRITRN2EBRENMHENL RO —DEERICHESTVWAI L 2R R LD LIS T & HILLWBRAIA AL LT R ERN L E
FRREERFELE LI

Our breakthrough studies involved the direct observation of the movement of electrons and molecules by the 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 mathematical topology. We have also developed
elementally-specific electron spectroscopy as a new observation method.

XFKRIZ (Selected Publications) E E
e Kimura et al. (2021) Rev. Sci. Instrum. 92, 093103 e Ohtsubo et al. (2019) Nature Commun. 10, 2298 .

* Nguyen et al. (2019) Sci. Rep. 9, 11772 * Hagiwara et al. (2016) Nature Commun. 7, 12690

HEREHPTRL R E

http://www.kimura-lab.com
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Biophysical Dynamics Laboratories

T/ NAFITA O RARE

Nano-Biophotonics Group

HERE #ig

Prof. INOUYE Yasushi

F/ c NAATARZOR, RETFXEVHE, K -
SRODKE. REF/VFRF—. 74y o5 FHlfH
Nano-Biophotonics, Plasmon resonance, Raman spectroscopic

analysis, Metal nano cluster, Manipulation of photonic
molecules

Keywords

AP ORZRELTERDFHS

Observing bio molecules by making full use of photonics

F/TO/AS—ENAFAT = EBICTAR D RERE LI T/ NAFTA RO R EN D AR D BFORHRET>TVWET BT /HFH
SUVRBT/UFRE—REDT/ITITIVICRRENZ T/ TO /O — SR HBERF 20 -8B IR D M EZ BRE L. Ml E
BN FrBRRE BORETEY I VI TR MOMAE - R ZToTVET IS ERAX—J VIO DR RE S/ VTR — R
EDRR. IV DHAB LV A= I VIS DR MBI D MEEERRER. TV IL 7 U EEL D YIS LB E AR FanoR I8 2 F A L o8 a RERE
TIXEBVE S —OBR AFEICLZDFF/HIEERRA LI T /FRB LA X =D IR OB G CHIREDO EBAENR T,

We carry out research on nano-biophotonics, a new research field that spans the field of nanotechnology, biology, and photonics.
We develop techniques to observe living cells and biomolecules with ultra-high spatial resolution and sensitivity, by utilizing
nanotechnology based on nano-materials, such as metal nanoparticles/clusters; and vibrational spectroscopy, such as the Raman
analysis of molecules. Our current topics are focused
on the development of synthesizing fluorescent metal
nano clusters for bio-imaging, the explication of the [Tty l T ], \
functions of neural cells by Raman spectroscopy (LRI SICHI 12:1115:130:1
and imaging, the measurement of living cells by
Brillouin spectroscopy, the development of ultra-high [ ’----H
sensitive plasmon sensors using Fano resonance, ST

optical nano measurement, and the development of R WS
imaging techniques using an optical-induced nano
manipulation of molecules.

TSFFEFTHERINDT /U5 R —IC&>TRBEN-HeLafiFZ D H L&

Fluorescent image of HelLa cells stained by Pt nano clusters

Q. REZFEALTVWAT—VREATIDN?

What is your hot research topic?

A ERETFHE~BTENSEBRINZIERET/IFRI—TI.CORRBT/IVFRI—FHEREFRYMI IR EZFE. EFH

1T/ X=FILUTOZEBICEALIASH SN TWS oM T 3R TFHICKTT LIcEB ORI BAFEERLET S/ ISRI—DEREDHE
IR HEHAANZZLOER. SSICERIPEREH AR LICEL DT /ISR —DOEFREIEG ETHREELSNIEENXTO— T ORREZE
TICIT>TVET,
Our main focus is metal nanoclusters composed of several to several tens of metal atoms. These metal nanoclusters have optical
characteristics similar to those of semiconductor quantum dots and exhibit intrinsic absorption and emission characteristics
depending on the number of atoms that are formed when electrons are confined in a space of 1 nanometer or less. We are vigorously
developing functionalized fluorescent probes by establishing nanocluster synthesis methods, elucidating luminescence mechanisms,
and controlling the electronic state of nanoclusters via alloying and chemical modification.

1XZ&K:H X (Selected Publications) E E
¢ Honda et al. (2021) J. Phys. Chem. C 125, 27678-27684 e Huang et al. (2016) RSC Advances 6, 9709-9716
* |shitobi et al. (2020) J. Phys. Chem. C 124, 26037-26042 e Morimura et al. (2013) ACS Nano 7, 10733-10740
* Refki et al. (2018) Annalen der Physik 530, 1700411

RREHPTRLX
http://www.fbs.osaka-u.ac.jp/labs/Inoue/hp/ E
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oAb ‘ Affiliated Laboratories

EipIBE T HEERE ‘ Biomedical Engineering Laboratories

HEBEERHRE

Laboratory of Tissue Regeneration
= WE B

Prof. TAKAKURA Nobuyuki

MmERM. MEHFE. HHlE. BEBE. HA

Keywords

Vascular formation, Angiogenesis, Stem cells, Tissue regeneration, Cancer

MEEYFES SUHHRENZEICES

TR EE B

Regulation of diseases using vascular and stem cell
biology

BeRRE R CR L DEOERTIE. S L2DEMIIREDD LAEMFFRMN
EBiRaN 5E LB Db L. ER iR 25 DR BEZAL
£, COMBIRIBEOERAZDIDIZTONMETH D MEHEEN R
FNISHER - B E IR SN EE A RADHARETIZ MEFKRDS
FAAZZALZRASMITRLEBISBONTERREDABECELE
ERICIRIL TBARIARZRBALTULET,

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

1 1B EE ‘ Affiliated Laboratories

= Eq’e.. aﬁ;ﬁ
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Endothelial stem cell in the ang
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endothelial stem cell /@)

TERIZMEREHRIE DM DIBIERNZBLTVREEISNTIELIA &
AR IGEEFEOMNERICIENEMERICREBICMEL T MEFEZHELS S0
BRREEMEE R LE LT (Cell Stem Cell 2018) o
Previous concepts suggest that endothelial cells (ECs) uniformly have an ability
to proliferate during angiogenesis; however, recently we have identified EC

stem cells that can differentiate into vascular ECs and control angiogenesis (Cell
Stem Cell 2018).

ERIBTHERE ‘ Biomedical Engineering Laboratories

PAEMERRE
Laboratory of Cancer Biology
FEEZ 3%

Prof. HARA Eiji

A, HREEk. B, BREER

Keywords . . .
Y Cancer, Cellular senescence, Aging, Gut microbiota

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

HHRELDDALEILICE T H12EIDREA

Studies on the roles of cellular senescence in aging and cancer

IEDERZEN T 2HMRIE. RE 2RI B LBEZFILTSR
SRBEZHATVS, MREIIIZICORLEBD—DTH D M
DREBBBEMREHAMFIEBELTBHV TV LD LED—F
TR ZRI LIcBLHRICIEIRL B DMEAFzR RIS
SASPUIEINBIMREZL I TRIEZREL. BDAZRET
ZEIEAD BB BLEASHICBRDDDH B, KA ITHREILICIE
SASPICPRS TR L B E D AITEERD S D NP REREICHE LMER
ICECHREDER T 2 DD AZE DR LB RIE KRB DFAE
REDO—2ICH>TVBEE X EDXNZILOBRRBALFIEHZBIE
LIcREZ1To TV,

6 weeks 12 months 20 months
NAFINZIRYE I ZRA X =D VT LB MBI FEERFpI6 " DIIZDNMN
ERICHESHIREL,

Real-time bioluminescence imaging of p76/V%* gene expression during the
aging process in living mice.
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EEDFRIDHFHEE

Department of Biomolecular Science and Reaction

2HE— B8R

Prof. KURODA Shun’ichi

http://www.sanken.osaka-u.ac.jp/labs/smb/

REZEE. NMFEI Y- BRERSEE. @EEREER

Keywords . - h S . k
yw Olfactory receptor, Biosensor, Enzyme reaction mechanism, Bacterial signaling system ‘:!.

SETICBWF /NI A HORREL
EHItZBIELTVWEY

We aim for the development and practical = i
application of novel nano-biotechnology

— B EFA
LIARETIFEERD FEOBEER (RIS ICEIRLBE ;
HREERAL. ZOEBRBICE SN A BRI OBERE o Tzl .
7o TV EAFMICIE EMNREZAGRIRME 7L 1ICL3E m s o TR T IR R R AR
MREICEDVWH LWBWEEFTHES & R D FDF /LA (HI00RBORERERETT)
IVEFIE BN N1 Ao —) (BEILh VA REZR T
BBRORISHIBCRERERSE. /1170 LRSI e -
B MEIEREERICET SMEETo>TS, : 1 g POINGNL = 1. 1
Our laboratory analyzes biomolecular interactions P— HM Jw—— HUWIRUY IR
(reactions) found in biological phenomena and develops AUVHESRTL2R TEBAL - ﬁgﬁmf’ﬁm@ BT -5 iy

biotechnologies utilizing these reactions. Specifically, we

develop novel methods for quantitative evaluation of odor b REESAGEILT LA Y — DS
using a cell array of human olfactory receptor-expressing Overview of human olfactory receptor cell array sensor

cells and biomolecule immobilization technology at the nano-
level (biosensors). We also analyze catalytic mechanisms
in built-in coenzymes using crystallography and research
bacterial signaling systems that affect biofilm formation.

B ‘ Affiliated Laboratories IR T FERE ‘ Biomedical Engineering Laboratories

HBoFIEBERITFEREE EEnmE

Laboratory for Supramolecular Crystallography

I EsE #iR [=

Prof. NAKAGAWA Atsushi

XIRERIBERT. BEEGRP. £HESF. B

X-ray crystallography, Structural life science, Biological macromolecules, Synchrotron radiation

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

Keywords

EFBRFOIULBEENSERAREIEETS

Elucidating biological phenomena utilizing atomic structures of biological macromolecules

BHLEMEDI BECORFOMREERPLERGOBAERICE>TED
NTVET COESBDFOBIZIERTILOHICIE . FlED FIREZERY
BCULEETIRICERATHZODFHEELTTIZEFRBY FES
RIZMALDEYNVE/ REIAVR—X VM RETEILICE>THHTED
BEEER OO ELDIAYVR—R UM TR AL EEHRLLTOLEFIBIEZRE
TRENEETYAEDOMAETIE. SPring-8DE KB D FRE HIEERF
FE— L1 X IREBEFL —F—SACLABR C ZFI A LI XIRIEERIT D1
DOFHBFEOERPRENR I A FETFEMEOFAZBL T EAHLHE
HEREEP VAL ZA M- #RRAEESNIE R EEMRZNICEEKDBH S
L HRBRFERUERCEVNIEDIFEEREZITOTVET,

Complex biological activities are carried out by the accumulation of numerous

molecular interactions and chemical reactions. To elucidate their functions, it
is important to understand the details of atomic structures. Determining the

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 the secretion of various inflammatory and pro-proliferative factors. This newly identified
Senescence-ASsociated Phenotype, SASP, is likely to be associated with homeostatic disorders, including cancer. It is therefore
possible that an accumulation of senescent cells during aging and/or obesity may contribute to aging- and/or obesity-associated
cancers. At our lab, we aim to clarify the molecular mechanisms underlying cancers associated with aging and obesity.

atomic structures of macromolecule assemblies, which consist of proteins,
nucleic acids, and other substances, is important because they can only
function when the proper components are assembled. Our laboratory works
on the structural analysis of these macromolecular assemblies using X-ray
diffraction and cryo-electron microscopy. We also develop new methods and
tools for the X-ray crystallography of biological macromolecular assemblies,
including the use of the SPring-8 synchrotron radiation beamline.

R SPring-8 DERBS F1E B IEERNTE — L5 > (BL44XU)
Left: Synchrotron radiation beamline for supramolecular crystallography
at SPring-8 (BL44XU)

A AREEBRER R 2V NV EREARDILAEE
Right: Atomic structure of the multidrug efflux pump, MexAB-OprM, from
Pseudomonas aeruginosa
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oAb ‘ Affiliated Laboratories

EipIBE T HEERE ‘ Biomedical Engineering Laboratories

=EIZENMRS A FHRRE

Laboratory for Ultra-High Magnetic Field NMR Spectroscopy

BHEE E/AET

Assoc. Prof. MIYANOIRIYohei

Keywords

BB/ NMR. BEEMFE. SHFEFVNVE. IEETEMEIZH (SAIL ) &

Solution nuclear magnetic resonance (NMR), Structural life science, High molecular weight proteins, Stereo-Array Isotope Labeling (SAIL) NMR methods

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

BBRNMRZHALICE S FEEREOHREB ST EDRR

Developing dynamic structural analysis methods for macromolecule proteins through solution state nuclear magnetic resonance (NMR) spectroscopy

BABNMRZEREAEOHNLIGBERREZ. RFOMETHZ_ LTS
BENICFETHIDN HRELIEHEADDFENEARI HL NMRESOD
BERELCHENEZE LD FRLBNZI 2L RETHZ.C0"DF
BOEZITRI R AT —TTIZ B ORAM T 3 ILAHESIFAIAFH
(SAIL EZHRI 2L T D FE80-1000kDadE A FEEHESLUVEH
BESEKICOVTINMRES ZRREICHAIL F RN ILIAEEDRITF
EEIL TS SBSAILALBHISNMRAE £ 2AahE REAES.
BARBNFEEABREAERICOVTHRBEZHESMNITE L ZHIEY,

We research correlations between the structure, dynamics,
and biological functions of proteins using nuclear magnetic
resonance (NMR) spectroscopy. Currently, solution NMR studies
of larger proteins (>50 kDa) rely exclusively upon the information
obtained from "NH and methyl "*CHs signals, which are not
sufficient for the precise analysis of proteins. In order to solve
this problem, we have been developing Stereo-Array Isotope
Labeling (SAIL) NMR methods. This original combination of
SAIL and NMR methods enables us to observe 'H-'*C signals
in 80 — 1000 kDa macromolecular proteins. This allows us to
further understand the structure and dynamic properties of
macromolecular proteins.

HEF R ERE ‘ Joint Research Group

N ‘ BB IENMREERE (950MHz)
>\ 950 MHz Ultra high-field NMR

MSG (82 kDa) Gl wner

TH-1C HMQC of
1+-SAIL MSG
SAIL7 S /EEZH SN IcB D FEEHE (82 kDa) DNMRZ R I ML
NMR spectrum showing macromolecular proteins (82 kDa)
subjected to SAIL amino acids.

BADHAIVRA/R—2 a3 HFERREEE

Laboratory of Science & Innovation for Pain

SEEH NEHE (F#)

SA Prof. YOSHIOKA Yoshichika

Keywords

BEH. Bk, BHEE. A& BRE=FUYYIORTA

Pain, Brain waves, (Electroencephalogram [EGG]), Machine learning, Al, Pain monitoring system

https://osakauniv-seeds-c-pain.com/

RADEEZEXRAICEDTICHODZIATLOREZLTVET

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

BAIRDIRBREED—DT ERDBEHZHSESET 5 — LDREIZIE>
TLWEITHNREKEAIZERICRELRBZH B RBEIBETI L
DU BBRNICAETEZAENBDEEABHDORERZMEPRE IFEAED
AREVDT AYIFRBENBELRDICERRIND B REDREAHABET.
HEYPIRFE Y P EIC BT DLE T,

BAHDRMSEHBDT IRNTEZFEATIZDEHo>EEVFRIELEELT
WET— A TRNSESZMDHIAEAMIAIBESZZIF TVETFhT
5REYVIT—EBEMICEY R /R T IKTADEAHZRLTVWET—4D5
AN ZROHLATMEDIT ZED TIRAZRANCENTICAETSE
BURATLERFELTVET,

Pain is one of the most unpleasant sensations and serves as an alarm to
inform living organisms of a crisis. Since prolonged pain is harmful to the
livingbody, appropriatetreatmentisnecessary. However,thereisnomethod
thatcan evaluate pain objectively. The sensitivity and expression of pain can
vary greatly depending on the individual, so patients who need treatment
sometimes fail to receive it. Other times, inadequate pain treatment can
cause a patient to go into a vegetative state or develop a drug addiction.

Since pain recognition is highly complex, the process of elucidating
everything about pain can be considered something far in the future.
However, great progress has been made in extracting signals in the brain.
With the power of artificial intelligence, we are developing a system that
can evaluate pain without asking patients to identify their level of pain
themselves by measuring the intensity and severity of pain through the
use of big data analysis.

BT — 5 DECER
EGG data recording

B — SRR
Pain detection /estimation Visualization of pain
FHDEERIE A OB
Extracts brain wave characteristics Pain can be objectively assessed
(E0E, EES—5) -— ——
(Amplitute, frequency data) /@ G

\—e

FIBITZ)L T XL
(H#3) ek

A distinct algorithm is created
through machine learning

HERFRBETIEFEAORMICTETIMDSDERESZEICFEE 2imE L.
ADFIREZN LI 7L IV LOBREZT W RRICEZBBE=2) ISR
TLEBERE TS,

In our Laboratory of Science & Innovation for Pain, we have identified bio-
signals from the brain attributable to the perception of pain. Using artificial

intelligence, we have also developed an algorithm to distinguish brain waves
associated with pain and monitor them using an electroencephalogram.

e+ ‘ Cooperating Institutes

BHRBISHEHEE RIEREEMEHAE L 2— (CiNet) ety ] [m]

” N https://cinet.jp/
NICT Center for Information and Neural Networks (CiNet)
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Center for Information and Neural Networks
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CiNet aims to enable the advancement of human potential by developing the next generation of brain-based Al technology for
unprecedented communication. We are creating this technology by accumulating large-scale brain activity data using cutting-edge
brain imaging technology and analyzing it through machine learning. We believe that we will ultimately be able to reproduce how
the brain understands, feels, judges, and acts upon a wide variety of input by modeling all brain functions. By utilizing this kind of
model, we aim to realize advanced brain information technology for the next level of communication, the evaluation of sensitivity and
emotions, predicting social behavior, and brain-machine interfacing.
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RIKEN Center for Biosystems Dynamics Research (BDR) I
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All organisms, including humans, experience the life stages of birth, growth, reproduction, aging 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 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 a technique called “DECODE" Using this technique, images of each cell
are linked to gene expression data or omics using machine learning to discover specific features of cells. With DECODE, insights into
individual cell conditions and cell destiny can be predicted by observation. This technique will be applied to regenerative medicine and
the regulation of diseased cells in the future.
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SA Prof. NAMBA Keiichi

Keywords

I3 1A BFHEMTEICLIBEERRHFZDORE

Developing structural biosciences using electron cryomicroscopy

HENAE LB Sl o O EREE P N EEEZ R T30 F
T2 —BEBNFCREVNVEZECDFF/IPVICOVT EDEB
B NREFERE TR -—ERBRE BRETE 1T IvIBEEOL
KABZRF-DFLNILTHEAT 2. 751 FBFEMIREICLD T —2INEL
BN & DBRILY B LICK D ERD FOILFEERTEZRELL.
RABBRF /YO VDRFIBED SEEREBZFHAL T AIERF /I
VREBEIRONAA TS/ T0 /OO0 — DEBIRMREILICIRII TS,

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

HERFYS

Research snapshots

35

https://www.fbs.osaka-u.ac.jp/ja/research_group/detail/24

IFMABFEMR. /700, BOF. 9FE—F—. BEEGREZF

Electron cryomicroscopy, Nanomachine, Macromolecular assembly, Molecular motor, Structural life science

4
I #" CRYO ARM 300 I

1 HEOEENBRENAEIFSTARTORT T EPDE—F—ICLDES2HE
BEEL THENZRE NRAEIZZDOBHE YV /NI ENEEBORIELEE TR
ESNEHMRT %o

Left: Many bacteria move by rotating flagella at around 20,000 rpm. The flagella
grow at the distal tip through the self-assembly of translocated proteins.

H2: 051 A BFERBTEISERED FEBRDFICIIS L THRLTIHEN R
BRFOREEF SICEEDIUBEBEL TOELEHETIZ R LTERR
FOBNBEIBICEDDDOH B,

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

an |xr
Bﬂ:%I;iR Research environments

B FABESR - b ST 25 D — &R

Some of our common equipment / recent machines

S ABTEMBOSIEIBELI= Y b
RRBEEKERE DBRY L BRI TS RERTHE
The operation system for the electron cryomicroscope:
CRYO ARM 300

b

BRHEE DA X—T I F 5y bR— L Dragonfly
RAEZVTT A R0 2A T DIE LA BEME

Fast confocal imaging microscope: Dragonfly

Spinning disc confocal microscope Flash-frozen biological samples can be automatically imaged for high resolution

structural determination

B H54R3D /AD ER BT BB ARS I

ARG S A

Super-resolution confocal VIhox7

wod
AAE TS
Electron cryomicroscope:
JEM-1400 Flash

Dedicated computer for
High-resolution 3D/4D image electron microscope image
analysis software: analysis

Imaris Single Full with ClearView

microscope: LSM 900
with Airyscan 2

TR Ny TRIZDTY VR BEEfRARTREE RIEYIR (EREE

= S Desktop 3D printer: Automatic cellular analyzer: V)7 ZZ—NXT0
BYNIBIN—YVFIT vt RFL  OBJECT30 PRO FACS caliber Frozen section preparation
o = device: Cryostar NX70
EERDFOMEERRIT. VN VEER

EXY:
Protein personal assay system: BLItz

For biomolecular interaction analysis /
protein quantification

)7L 3241 L PCRORT L\
PCRRIGICE B EIBZHNLEBRZAVTR
BERYICARH IBIERICE D SHEIDNAZ T2
Real-time PCR system
QuantStudio 3

By measuring the amplifications of PCR
using a fluorescent dye, the amount of
template DNA is quantified.

AXR=D VT ORT I
(258> T0vT1VF )
Imaging system:
ChemiDoc Touch MP

SIRTAVITFIAY
Genetic analyzer:
Applied Biosystems 3500

DNABEEINEERE
Automatic plasmid DNA
preparation device:
Gene Prep Srar PI-480
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Interviews with current students

—4EBRELTULL!

| want to be doing experiments for the rest of my life!

A BEF (D4 #MHEAREFAE (£ 4 KHH)

Hinako Maeda
[— BRUICAD .

(D4, Embryogenesis / Sasaki Lab)
My favorite tool

|Q: FAZEOBREIIE? |

A HARDBRZEDETHICED
N3 CHEEIEES L
ICELLKEZBNTWVBETS
EERVWET!

\ Q: HAEZDFERIE? IHOY=Fal—4—

Al BEBROIC—HRERELT L Micromanipulator J
BOETHEHETY,

Q : What is the real thrill of doing research for you? Q: How is your lab’s atmosphere?

A: Everyone is active, even when enthusiastically working on
experiments all day long.

A: | think this is a place where men and women of all ages are
given equal opportunities and possibilities to be involved
in some part of the world's scientific history.

BPORIFBEL T ERRFREDERGFRZ

| want to develop joint research to create a bridge between
China and Japan ™

B FRIE (D5 REBELEYZE DRI
Cao JingHui [— =

(D5, Chromosome Biology / Fukagawa Lab) My e

Q: CNETEVFOBRIFEDLSICEDBRT
IERLIED?

Al EUFICEALEE IS BEENOKB L
TAANYI AV L BABRADEREZSE(C
LTHBRORO%E X 7. 2L T BEREIC
MO TEBBERV 7 TEEE—DI DRE Nikon CSU
THETEREROHTEELS, L Wioroscors _

Q : How have you overcome difficulties during your research?

A : When faced with tough problems, | would have discussions with my peers and lab members and take their opinions into account.
Then | would try probable solutions one at a time until | solved my problems. Through this process, | found the answers | was
looking for.

WODIAI YNNI L HEIMREEDDHREEERE! ?

| want to lead a research lab that promotes impactful
research anyone could get excited about

HO RE (D3 DEYZE  N\AHARE)
Ryuon Higuchi
(D3, KOKORO-Biology / Yagi Lab)

[— BRUCA 7

My favorite tool
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Al FRICRLEEREET RO—F 4% '
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T ATS D DR ERIBHIC. R ‘ - &

TEALIS BV LI EBST B RS
RRZED HRIICIFFRX LT (vvjzgmw#f';g‘gm)

ryostat
112 AR TS5 T L AHIR OBREIR L -

T,
Q : What is the real thrill of doing research for you?

A : | enjoy when | get results that go against my predictions and have to figure out what to do next. The real thrill is getting a result that
might be something only I know, a world’s first, and to proceed with that experiment to eventually publish the result in a paper.

MUWRREWHBHDEZEDIV VIV IVRIEILEDEEA

| always get excited to start new experiments

- EEEETE -

My favorite tool

—& % (D2 £HEEMF  RLEMARE)

Wakana Isshiki
(D2, Germline Biology / Kai Lab)

[Q: BEOHRABCERERSLEDIE? |
y A EoDFIEIHTRE ST N TOmME

\;’ DIENE THEBR L Boc T TY 458
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\ —2>— DDAV NIERPRNADHAT B LT ~ 74

: FIHLTLBDHT UL ESR>TVBZDOH £1$EEW§%+ME‘
HMOF=WEBWSICEDET, (SamoasnTA)

Stereomicroscope and
LAnesthesia table for fruit flies_]

el N

Q : What interested you in your current research?

A: My interest began the first time | laid eyes on the structure of Drosophila ovaries; | thought they were very beautiful. The
testes, too, have a very beautiful structure, and it's amazing that individual proteins and RNA create them. | am curious to
know how these structures are created.

St RERZERIZ B89 A To future graduate students

DLTOHRUCHSTCHREN B NIEERE T ICFFRIL TH T IV FBSTOMRIZELLDHD (BRHIIZELLDH D).
MRICRETHICREBRBLEEBVEIT ETAD—HICKEREFZEX>THEEAD?

With the perfect environment to lose yourself in your research, studying at FBS is fun (though sometimes
intense)! Interested? Why don’t you see what kind of life you could have as a graduate student here?
Come on down to our labs and see for yourself!
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EEL@FBS How | discovered my research theme

21l BHE Akinori Eiyama

20165 37 #+ (B%)
SEIVRUTHEFHRER (AR HE

Obtained a Ph.D. in 2016
Laboratory of Mitochondrial Dynamics (Okamoto Lab)

TBIEDRITICESH DD TR ELHFHLWRITZRIZ I HREH
BTRIICEHVEEICHRIFLINTAFERICESR E LT K
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5T HOMBRFICEKZR > TV DT HEWL IR EE
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HBIRRE  KEZREDEDSENTV—IRDOIRFTED TR
REHmITTOERI EMERARRICIIEHRICESI=—I7R
FREADTIKTABONFIT COANE—RICIHAERLICSEABZ
S EABBVHHAREZRDIFOAELRERTI L5
EVWEARYICERBRBAREFZBILTHTIESL,

What encouraged me to continue to graduate school was the first

thing | heard when | visited the lab: "don't follow existing trends,
create new ones." In graduate school, | conducted research on

mitophagy, a mitochondrial quality control mechanism, but in actuality, |
had never heard of it before entering graduate school and was interested
in a different research field, so it’s a bit strange how | came across it at all.
After entering graduate school, | immersed myself in the free research
atmosphere. By participating in events such as international conferences,
| gained experience in interacting with researchers | only knew from
papers. Of course, research was not always fun and had its ups and
downs, but now | am continuing my research in a laboratory in the Max
Planck Institute for Biology of Ageing, Germany, under the supervision of
a leading researcher | have admired since | was a graduate student. The
Graduate School of Frontier Biosciences has many world-class, unique
professors. The thought that it would be interesting to do research with
them is also an important factor when deciding on a laboratory. Please

cherish the people you meet and make your time in research meaningful.

H1E
Current

F R EEETCDIFELEE What |l learned at FBS

=M B# Sasa lIwamatsu
20214 38 &+ (BF)
REMREMEREE (GH B8

Obtained a master's degree in 2021
Laboratory of Immunology and Cell Biology (Ishii Lab)

EIAIFEDESBARFREFEEDIZVWTLLSID?
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How do you picture life as a graduate school student?

Let me tell you why | was so happy to study at FBS. For one thing, it has
an environment that allowed me to freely and thoroughly research my
interest, cancer immunology, and when | got stuck, there were so many
motivated and supportive people inside my lab and around FBS to help
me! Another thing that made me glad to study at FBS was being able to
meet others who were open to collaboration. Before entering the
university, | was worried that there wouldn’t be much interaction or
conversations between labs. But | made supportive friends with whom |
could discuss research issues and sometimes party with.

| also participated in the Young Meeting for Cell Biology where | had the
opportunity to exchange ideas regarding research.

Currently, | am working at Panasonic in their HOME loT division to fulfill
the dream | had since | was a student: to make people healthier in their
daily lives. There, I'm also able to apply ways to see broad perspectives
and the vertical and horizontal cooperation styles | learned while
researching at FBS.

How about paying a visit to the Graduate School of Frontier Biosciences
to see the kind of fulfilling research you could do there?

RIE

Current

Remember your initial motivation to pursue science

Michelle Sue Jann LEE

Obtained a Ph.D. in 2017

Laboratory of Malaria Immunology

WPI Immunology Frontier Research Center (IFReC),
OU (Coban Lab, moved to Tokyo Univ. in 2020)

I have always been fascinated by how our body protects us frominvading
pathogens that can cause diseases. Our immune cells communicate
with each other and coordinate complex immune responses to activate
specificimmune effector cells to fight infections. A better understanding
of how our immune system is regulated can help us strategically fight
diseases. Research is fun and exciting, but is also tough and can

X1EdD/NT — The power of culture

sometimes be exhausting. It requires patience, perseverance, hard work,
and determination to accomplish great work within a limited time;
sometimes it even requires working long hours or at odd hours under
stress. Whenever | feel lost, | remind myself of my initial purpose to pursue
science to keep myself motivated and focus on the goal. Then hardships
all seem to be worth it. | am always excited to attend scientific conferences
to present my work and to learn from others. It is especially rewarding
when the importance of my work is recognized by other researchers, and
when | can help them in their research too. Let’s take one step at a time to
make the world a better place through meaningful research.

*She completed her entire Ph.D. program by attending classes in English.
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E R KB  Shintaro Kira
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Obtained a Ph.D. in 2013
Laboratory of Intracellular Membrane Dynamics (Yoshimori Lab)
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I think what makes the Graduate School of Frontier Biosciences

unique is the broad range of research fields and a culture where you
can research anything as long as it's fun and exciting. Thanks to this

research culture, | was able to immerse myself in basic research in the
field of autophagy.

After working at a university as academic staff, now, | am conducting
applied research for the practical application of pharmaceutical
production using live bacteria at a drug discovery venture startup. |
believe | was able to make this career change because | had immersed
myself in a research culture that values basic and applied research.
Although my research field has changed, the experiences | had during
my studies, such as learning experimental techniques, formulating and
verifying hypotheses, and communicating in English with international
students, have become indispensable tools in my current job.

| hope that all of you will take advantage of the culture at FBS and devote
yourselves to research that you find fun and exciting.

RE

Current
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Student career paths following graduation
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Career paths of doctoral students
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ﬁ%l—x% Academic / Government

Earth Pharmaceutical Co., Ltd. / IQVIA Services Japan Co., Ltd.* /Icon Japan
Co., Ltd./ Aozora Bank, Ltd. / ASICS Co., Ltd. / Ajinomoto AGF Co., Ltd./
Advantech Co., Ltd. / Alpaca Japan Co., Ltd. / Ann's Corporation / EPS Co., Ltd. /
Irabu GROUP Co., Ltd. / Medical & Biological Laboratories, Inc./ITO EN Co.,
Ltd. /ITOCHU Corporation / Western Digital LLC / Air Water Inc. / AGC Inc. / Aim
Services Co., Ltd. / SRD Co., Ltd. / NTT Comware Co., Ltd. /ENEOS Co., Ltd./ M3
Co., Ltd./ OGIS-RI Co., Ltd. / Otsuka Pharmaceutical Co., Ltd.* / OMRON
Corporation* / Kao Corporation* / Kaken Pharmaceutical Co., Ltd. / Kaken Tech
Co., Ltd. / Casio Computer Co., Ltd. / Capcom Co., Ltd. / Kameda Seika Co., Ltd. /
Kawasumi Laboratories Co., Ltd. / Kyocera Corporation / Kirin Holdings
Company, Limited / Koike-ya Inc. / Koito Manufacturing Co., Ltd./ Kose Co., Ltd. /
Konica Minolta Co., Ltd.* / Kobayashi Pharmaceutical Co., Ltd.* / Sakata Inx
Corporation / Sunbridge Co., Ltd. / JCR Pharmaceuticals Co., Ltd. / Sysmex
Corporation* / Shimadzu Corporation* / CMIC Co., Ltd. / Sky Co., Ltd. /
Sumitomo Corporation / Sumitomo Corporation Chemical Co., Ltd. / Zeria
Pharmaceutical Co., Ltd. / Zensei Yakuhin Kogyo Co., Ltd./ Sony Corporation* /
Softbank Corp.* / Sompo Himawari Life Insurance Co., Ltd. / Daiichi Rare
Element Chemical Industry Co., Ltd. / Daikin Industries, Ltd.* / Dai Nippon
Printing Co., Ltd. / Taiho Pharmaceutical Co., Ltd. / Takara Bio Inc.* / WDB
Eureka, Inc. / Chubu Electric Power Power Grid Co., Ltd. / Teijin Limited / Deloitte
Tohmatsu Consulting LLC* / Dentsu Inc. / Tokyo Gas Co., Ltd. / Toho Gas Co.,
Ltd. / Toyo Shinyaku Co., Ltd. / Towa Pharmaceutical Co., Ltd./ Toppan Printing
Co., Ltd. / Nitto Denko Corporation / Nippon Shinyaku Co., Ltd. / Nippon Zoki
Pharmaceutical Co., Ltd. / IBM Japan Ltd.* / Japan Control System Co., Ltd. /
JEOL Ltd. / Hewlett-Packard Japan Co., Ltd. / Novo Nordisk Pharma Co., Ltd. /
Nomura Research Institute, Ltd. / Persol Career Co., Ltd.* / Pasona Panasonic
Business Service Co., Ltd. / Panasonic Corporation* / Panasonic System
Solutions Japan Co., Ltd. / BANDAI NAMCO Entertainment Inc. / PHC Holdings
Co., Ltd.* /Hitachi, Ltd. / Fuji Oil Co., Ltd. / Fujitsu Limited* / FUJIFILM
Corporation / Fuji Xerox Business Innovation Co., Ltd.* / Fuji Yakuhin Co., Ltd. /
Funai Consulting Incorporated / Brother Industries, Ltd.* / Furukawa Electric Co.,
Ltd. / Mazda Motor Corporation / Maruha Nichiro Co., Ltd. / Sumitomo Mitsui
Banking Corporation / Mitsubishi Corporation / Morinaga Milk Industry Co., Ltd. /
Eurofins Scientific Laboratory Co., Ltd. / Unicharm Co., Ltd. / Lux Partners Co.,
Ltd. / Linical Co., Ltd./ World Intec Co., Ltd.

AR ADEF KRAF ARFER. ZEHAFE RRAFE.
WA TR EEE TR EEMRA. GRET
RANYKRBZ XY IRTS VOB (R1Y)

Akashi City Hall / Oita Prefectural Office / Osaka University / Osaka Prefectural
Police / Kyoto University / The University of Tokyo / Hirakata City Hall / Fukuoka
Prefectural Police Scientific Investigation Research Institute /

Fukuoka Prefectural Government / Boston University / Max Planck Institute

FEHK ,i.

MRE ,i.
=1\

Student numbers =10A Research students
lex e © © © o © o o BAA Bk 5t Total
1st year Japanese students International students
80, TTTTINNRY  ssisss 7 4444
Teeeeer 20 1t d 11,
28R e © © o o o o
74, 100000R
714, I gxsh=olR
International student ratio
3&x e o o
3rd year m B
35)\ ] BRELEEELLRS 202158.9025%
(A)70 The ratio of international students has increased each year - 30 (%)
and is now 25%
4Enx e o o
4th year w w w
334 "
5&x e o o &

" 39, TN

§_|_ X2ERHE TR BT S ZMIBTEET,
A 2 6 1 A *Students who pass the interim exam
Total will receive a master's degree.

NEABZEH ,i.
=10A

International student numbers

= AL £ Total
Government- Privately-funded i UigiE)
sponsored

‘i"ﬂ' 15)\ ‘i“i“i“i‘iu 53)\ 68/\

@ 7R ()

International students

@ BPEH (BLRIARE- W)

3rd to 5th year international students

— e PERICHITERFEE

Ratio of international students

91“ E A 5-!:, ? E 0) II:I:II % E (HHAFLARE) XBEOEHEEDLEL

Countries of FBS International students (as of Jan., 2022) *including Alumni

rY
4R Germany
UK A5Y% ROI—FY
PAISVK Netherlands Sweden
Ireland

o), ov7
’\)b:»‘:_ Russia
Belgium \
AR . . .
Switzerland NVHY— | DANFRRY
IS5VR /_Hungary Uzbekistan 2E
France /HI/IJ *)N—)  Korea PAUHERE
gy [ IR Nepal @ Ut
Spain Fa1=IP NF2ZY China
. Tunisia o Pakistan
pa By 24 A£>3
R PWITU? IYTk b !:an AVE Thailand Mexico
Algeria  Egypt 3WEY  |4ia
S Philippines
2A—RY  IFFET INSIN
N Sudan Ethiopia JL—Y7  Viet Nam
FAYTUP Pl sy - o7 150N
Nigeria SriLanka Malaysia '
ey / AVRRYT Brazil
Kenya SyHK—)y Indonesia .
Singapore ’;JI/—
eru
NVHSFa
Bangladesh
¢ ZF—=2ZSU7
Australia
ZIEVFY
Argentina
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FERANGEH

Admission policy

HRRRE ERRNZOREmETOR) -4 —0DF
REBEETHEME T AE EMRNEZOSTFICIE Y
JLEROETE T/ LRER AT HBRMEENER
FER EBE MHIZRCARETEFETERVE
TORADTREENLEND, £I-ZD—A T EBDIRR
1BV DOWODDBRRINESELTVWET ST
FELBERL.CNETOEGRE ELENEFOL
DRBZTEYZ NS FHITREBRIFE. ORY M AIBYE
DR BTFDIIHHM T BT 2EENRDTFACELL
TUWET COLSHERBFZOFHBERICTHIGT D70
AARB T RBEVEEREZRHZEZ.IZ B¥%
MELIERETCSE—BHOAB 2TV BRNDICEN.
BROMETHREZTDFRAWVWTWNT B FHEFERD) —4—
LIRBREAMEETET,

FEEE

The Graduate School of Frontier Biosciences (FBS) aims to foster
pioneering leaders in the life sciences. In recent years, major
breakthroughs in this field, including methods for genome sequencing
and editing, have expanded possibilities for applications in a broad
range of fields, such as medicine, pharmaceuticals, agriculture, and
material engineering in hitherto unpredictable ways, while also
solving questions concerning the essence of life itself. Research
methods are also becoming more sophisticated, and the "biology" of
the past, which centered on genetics and biochemistry, is evolving
into an interdisciplinary field that requires advanced technologies
from other disciplines, such as optical engineering, information
technology, robotics, and Al. To meet the needs of this new era of life
science, FBS offers a five-year doctoral degree program with an
interdisciplinary approach that encompasses the fields of medicine,
engineering, and science; a wide range of Academic Staff with various
backgrounds, and a research environment that nurtures leaders with
unique ideas who, with their own research, can spearhead the next era
of life sciences.

Admission guidelines

KHZEBLLTRHDEERDHDIFIER O BRI E
LTHANBRSEDTHDEZ N T HRRTOMED
BBETITHREFNIRIAZBETHTRICESNZLDTHS
CEZFT . EDOHARTIE. T+ DA™ ZER>T. 058
AEEWVWSH TERT 2T EBBE—AVEDORE
BLLTOMNREEXRBO £, £/ EEMNISERTE
BHBRETHIODHBBEDBER LT EEBICLZER
TERRNIEB T EEICRALTIX. TOEICEDXOT
ZHATEZ T ADEANLBREENZHDET,

AFHE (—RERRUVEIEREAZHR)

The three most important qualities required for FBS students are:
intellectual curiosity, imagination, and sufficient English to negotiate
with others. As we believe any gaps in knowledge can be filled
through our education courses, we examine each student’s potential
as a scientist during the oral examination. For this reason, an ample
amount of time is allowed during the oral examination process to
assess the potential of each applicant as a scientist through
discussion. In addition, the ability to communicate in English is
essential for an internationally active researcher. We use TOEIC and
other proficiency examinations to assess practical English skills.

Entrance examination (for admission into the 5-year Ph.D. program or as a third-year transfer student)

AFHR (—HER) 2. 7TAC12A8 (F208) (. O
I RERRENFIMAEICE DERML 9. IBEARIF. EF
BEPHIBEREFHEFINE EREESICET S
fliZIT U\ E7o  REERE/IIITOEICX IFTOEFL (IELTS:E
Nm|iF) ORATVEFBLET ZEEEABIES5HT
T 8B L1A (F20) ICHMRRBOELREET
EBHLLFZENICETZEZRRICLIEEIERRBAF
HBRERELETRZZANE Y, QEARN (AEHR)
T CNETOMERRDOERBRICEDNIELHTE
BEIhEd,

Entrance examinations for the 5-year Ph.D. program are oral (incl. the
submission of an English proficiency test score[s]) and held twice a
year: July and December. The oral examination is conducted by Osaka
University Academic Staff or collaborating institute and assesses an
applicant’s expertise and depth of understanding. English proficiency
is measured by the applicant’s TOEIC, TOEFL or IELTS scores. The
target enrollment number is 55 students. Examinations for third-year
transfer students are also held twice a year, in August and January, to
admit students who have completed a master’s degree program at a
graduate school other than FBS or who have equivalent qualifications
to transfer into the third year of FBS' graduate program. Applicants are
selected through an oral examination at which they are required to
discuss their research achievements and successfully navigate a Q&A
session.

AZFERR

FUDERE

Degree conferral

HUFaSLBE

Curricula overview

Enrollment NEEAREEARAHM
Total number of summer and winter examinees
= PN o
AR EiR B&EAR | SEE a%E | AFE
Enrollment year Examination Targer}uer:glrment Applicants zL‘J)cpc”eCsasrf#SI emI)(I)Itr:Ient
— MR (4B A%) % 5-year Ph.D. Program (April) 55 116 95 75
s R i,
SHIEE i 3E37 7 (L0OBA%) 5-year Ph.D. Program (Oct) 10 8 8
AY2021 3ERBAFE (ABA%E) Transfer into the 3rd year of the doctoral program (April) - 6 6 6
3ERBAE (L0BAZE) Transfer into the 3rd year of the doctoral program (Oct) - 5 4 4
—A%E R (4B A%) % 5-year Ph.D. Program (April) 55 115 98 72
ARy s 5 _
SHERE &R (10BA%) 5-year Ph.D. Program (Oct) 6 5 5
AY2020 3ERWBAF (4BAE) Transfer into the 3rd year of the doctoral program (April) - 12 12 7
3FERBAE (L0BAZE) Transfer into the 3rd year of the doctoral program (Oct) - 6 6 6

ERHERRR T FIEDFHD L BURGE - hEE
BEzR T BEIRXERICER I LELTORUNRE
ENEY, BERXOERIBEVIBLHXERICES
ICIFBEEZEBILIZTHREZNEARE IV TRER
(EBEHEZ2EBV) 2R T ABTEICLEL2REDOR
TYTERO>TVWEI HEEEIF2FRRTAEIICTD
NZNICER T B LELTDRUNREENE T FEE
BIZBE2EXRD2BICfTH M. P EFHIR X D H
CEBHIEREEZECHMBRRRICI>TATIHES
NEFMEL BRI, EB IS iR = BE
TEOHNSERTEXT,

PhD students will receive their doctorate degree after earning the
required credits, preparing their doctoral dissertations, and following
a public doctoral defense. Doctoral dissertations are judged by
committee members selected for each defense. Before the final public
defense, preliminary consultations are set up to evaluate the preparation
status regarding the submission of the doctoral dissertation.

Students will receive a master’'s degree after passing the Interim
Examination in February at the end of their 2nd year. After turning in a
master's thesis, the Interim Examination is conducted as a presentation
of research results (incl. a Q&A session) and will be judged as pass or
fail.

SEM—BBETHE SO 5L 5-year Ph.D. program

128
1st/ 2nd year

@ ERfERRIE  Core subjects
@ EMRTRIB Core exercise subjects
REDFE TR ALEPIDBFLS DA il 7220, AR OERZEHD

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

@ EF9EERIE  Elective subjects

BWRTI—THTORVEFIEZRIERDM. SN SDER
HE BRNE—ROFREICLZEPHEEZRE

Intensive courses are provided by leading domestic and
international visiting instructors and researchers, in addition to
courses in advanced studies for each research group.

@ fAZEfsERIE  Research subjects
SHREICEBSINEE. TNZTNDI I —TOR/EEENUTIHZR
izt

research utilizing the specialties of the research group.

20 FIRIHRZELSN DR E EBIHEEHE) . FROEBRRERS.

Twice a year, students have guidance sessions regarding the state of their research
with faculty members (sub supervisors) other than their PI.

308ifi{&18 30 credits required

\

After being assigned to a lab, each student is given guidance on }

J

2a1Bap s 101sB|\

th
&
Z
=
1
=+
=

m
3rd year 4th year

@ IS ERIE Research subjects
TREEESEE. BIHRXERICEIT TESICEAIEHICHR ZHIE
I BIHDIBEZENE

After passing the interim examination, students are guided toward more
specialized research with the goal of writing a doctoral dissertation.

11 11
@ 7O YMAZE  Project research

HOWRTIL—TDHETEHS DEEPBRICE > HRIC—EH
BE. R =—XZ DN H BLWNYI T SDYRZEES,

19
+
%
/A
2
L
+
5

5 oo
=3 S %
] For a determined period of time, students also participate in research Q8
El projects that match their interests and goals under the supervision of S g
=) a
P another research group, in order to understand the needs of society and e, i
& widen their background knowledge. 2 g'
3 Qa5
3 D @
=] F 0O o D =
= E S il 3 ¥ o)
S 7} fis gﬁ 8
z sc® 3% e
2 SCE) 3E 2
a > | <
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o ©

50

1%

@

10847 {878 10 credits required
J U ) U )

K IRTOIATHEBIFHRFE L AAERAS THE (REBOH TR SIRIGERE)
Almost all core subjects are taught in Japanese and/or English. This makes it possible to obtain a doctoral degree using only English.

AE . - — e e
L ARBRPAVFASLBBICOVWTIEOFIZIEILLIL,
:' https://www.fbs.osaka-u.ac.jp/ja/application/
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BMERAREBHE cnmsnomw

Grants-in-Aid for Scientific Research (as of May 1, 2021)

@\ SH3EE
FY 2021
1254

O FRHEERMZT

Specially Promoted Research

78,600 (P
O EBHAE (S)

Scientific Research (S)

60,100 @t

P © BAHZE (N
Scientific Research (A)
61 2585 78,400 ©of)

O BB (B)

Scientific Research (B)

70,400 a7t
© EHBHZ%E(C)

Scientific Research (C)

33,300 @35t

(thousand yen) ’

O MEEHRZ—ZHE

Research Activity Start-UP
2,300 @)

© FRUER

REEmME
Grant-in-Aid for JSPS
Research Fellow

15,800 @st)

O EFHE
Young Scientists

5,500 )

FPMEE AR (A)

Transformative Research Areas (A)

96,600 ()

AR SR
Scientific Research on
Innovative Areas

153,985 (o)

PRERBIRRTE (5 )

Challenging Research (Exploratory)
20,400 (3t

© FFRIHEERRSE
Specially Promoted Research

76,300 (P

SH2EE
@ BB (S)
iagenze Scientif?:‘Research (S)
129¢¢ 59,000 @)
projects ®
© EBMRE
563,585 Scientific Research (A)
(Fm) 72,500 ()

(thousand yen)

O BB (B)

Scientific Research (B)

I/a 69,800 (s

H// © ERHZE (C)
Scientific Research (C)

33,400 (5t4)

ETDMALES

Research Grants

O B2HMLE
Scholarship Donations etc.
FY 2021

24,574 i)
ST © HEAMR EREST)

Collaborative Research
538,731

SM3EE

86,426 (33t

) SEHE
(thousand yen) Funded Research

427,731 Qo)

Hgf é iﬂl (SHBEL2 BB ,i.
=10A

Staff (as of Dec., 2021)

O MFEBH R — 2R

Research Activity Start-UP
1,100 am

ERHERFRMERES
Fund for the Promotion of
Joint International Research

3,400 at)

O EFHE
Young Scientists

9,900 @t

RIS
Scientific Research on
Innovative Areas

161,785 (2214

SM2EE
FY 2020

1014
projects
629,097

(FM)

(thousand yen)

PRERRIBRZE (5 2F)

Challenging Research (Exploratory)
20,200 (3t

D FRIREREEME
Grant-in-Aid for JSPS
Research Fellow

24,400 21%)

FTE ST (A)
Transformative Research Areas (A)

31,800 @t

0 BFEHWEF

Scholarship Donations etc.

78,686 (25t%)
O HFEHR (REBERST)

Collaborative Research

195,716 @6t4)

SEEHRSE
Funded Research

354,695 (3off)

1824

#& é "i—Fr Academic Staff

EIE-FHMBEE Administrative Staff / Technical Staff

BB #mE | BmEm | BR

Professors Associate i Associate Assistant

3 Professors i Professors | Professors

30, 29, 6. 20
e © o |

iet #8% & fit

5= EBHE
Post doctoral Administrative
fellows : staff

14, 43,

s3]
Technical
staff

31,

YREIILY

Teel

E #5258 EE Core Research Laboratories

| RS

Nanobiology Laboratories

@Ry RO — OB

Biomolecular Networks Laboratories

Integrated Biology Laboratories

B{F R REF B

Organismal Biosystems Laboratories

R 4% T 5 SR PR

Neuroscience Laboratories

EET1FIORBE

Biophysical Dynamics Laboratories

FmBIFRE

Biomedical Engineering Laboratories

,ﬁ@ Affiliated Laboratories

Laboratory for Ultra-High Magnetic Field NMR Spectroscopy

_ H{FiEEER FETRAMARE Bi® REME  Prof. Akihiko Ishijima p.09
| Laboratory of Nano-Biophysics

L 19FEMERRE B LEHB%E  Prof. Masahiro Ueda p.10
Laboratory of Single Molecule Biology

_ ELEHREE g BEHZ Prof. Seiji Takashima p.11
Laboratory of Medical Biochemistry

| FBEEEYMEHRAEE #i% R EBEB  Prof. Tatsuo Fukagawa  p.12
Laboratory of Chromosome Biology

| IET/LEATSORARE BIR e A Prof. Makoto Tachibana p.13
Laboratory of Epigenome Dynamics

| RNA EFEHARE BI% BB EER  Prof. Tetsuro Hirose p.14
RNA Biofunction Laboratory

L SFPOYRYT7HERZAEE HBIE A IEZ Assoc. Prof. Koji Okamoto p.15
Laboratory of Mitochondrial Dynamics

— MIRIMEBRERRRE R EHF R Prof. Tamotsu Yoshimori p.16
Laboratory of Intracellular Membrane Dynamics

| AEFFUOEMERRE B MHE M Prof. Fumiyo lkeda p.17
Ubiquitin Biology Laboratory

L NF—=CTREREE % FBE E  Prof. Shigeru Kondo p.18
Laboratory of Pattern Formation

| EREEYFERRE Bz RLERE Prof. Toshie Kai p.19
Germline Biology Group

_ REMREMFEREE % A B Prof. Masaru Ishii p.20
Laboratory of Imnmunology and Cell Biology

| YIEAIERERRE B {ERARE  Prof. Hiroshi Sasaki p.21
Laboratory for Embryogenesis

| BRHARE - REREMRE % RZE RS Prof. Takashi Nagasawa p.22
Laboratory of Stem Cell Biology and Developmental Inmunology

| HEBEEMRRE % FAREIT  Prof. Noriyuki Tsumaki  p.23
Laboratory of Tissue Biochemistry

— 1R R EMEREE BR EI R Prof. Takeo Horie p.24
Laboratory for Single-cell Neurobiology

L DEMERRE 8 J\K 8  Prof. Takeshi Yagi p.25
KOKORO-Biology Group

| HE - BRHMEERFHEE %48 FEAMLE  Prof. Shinji Nishimoto  p.26
Perceptual and Cognitive Neuroscience Laboratory

| A FSvITLAORY NI—VMEE  #Hig 68 % Prof. Shigeru Kitazawa  p.27
Dynamic Brain Network Laboratory

_ EEZFHMRE BU® B P Prof Takashi Kurahashi p.28
Physiological Laboratory

| SRR E B AN E— Prof. Shin-ichi Kimura p.29
Photophysics Laboratory

L_F/ N AFTF =V RRRE B HLERE  Prof. Yasushilnouye p.30
Nano-Biophotonics Group

R EBEREWEE R =8 M= Prof. Nobuyuki Takakura p.31
Laboratory of Tissue Regeneration

| DAEMFERAEE % R T Prof. Eiji Hara p.31
Laboratory of Cancer Biology

| S FRIEHZHREE % ZEMEB—  Prof. Shun’ichi Kuroda  p.32
Department of Biomolecular Science and Reaction

| BRFIBERITEMREE BRI EE Prof. Atsushi Nakagawa Pp.32
Laboratory for Supramolecular Crystallography

| BHIBNMRONFEHEE HEHBU® E/AEFFE  Assoc. Prof. Yohei Miyanoiri p.33

BHBRIET T IR—JSHETBEIEIV,
https://www.fbs.osaka-u.ac.jp/ja/research_group/ E.
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Joint Research Group

1% {8 & 3% PRt

Research Alliance Laboratory

15 B BFF 3% 4

Research Promotion Groups

55

3 5 58 B

REHRBEEMEHRE 2 —
(BN EIMERREAEREEHRME NICT)
NICT Center for Information and
Neural Networks (CiNet)

BILFHRRR
EoRERFHREE -
(R : ELTARMEE AR S AR RIKEN)

RIKEN Center for
Biosystems Dynamics Research (BDR)

EiRRRAEEA
EXER -EF- -REWAM
National Institutes of Biomedical Innovation,
Health and Nutrition

ARRZFHER

Graduate School of Human Sciences

BPEHRH

Graduate School of Science

EFRMARH

Graduate School of Medicine

gl

RBADYAIY AL ) A=Y 3 VHEMREE IR (£9)

Laboratory of Science & Innovation for Pain

BZAEFYOKOGUSHIIZETHISFR
JEOL YOKOGUSHI Research Alliance Laboratories
_IOrZvIFIRIVRBIN—T
Protonic NanoMachine Group
| HHRREFHRERII—T
Human Cell Biology Group
| HRERSEMEERFMRRIIL-T
Synaptic Plasticity Group
| BREBREI LT
Cognitive Neuroscience Group

| #HEERARARIT I —T

Developmental Neurobiology Group

Cooperating Institutes

- REmEEmMSRE T

Information and Neural Networks

EHBEITLEE T

Systems Science of Biological Dynamics

REEMF T

Developmental Biology

- EREHREEREE

Protein Function and Bioinformatics

* E ﬂ E Adjunct Faculties

L ARHEER/THERFHESEF

Behavioral Physiology

EVRIFER/HREMFREE
Laboratory of Molecular Genetics,
Laboratory of Cell Biology

EVHFER/REEEERERFIMEE
Laboratory of Genome Structure

and Function

BAFHEER /B FIRERFEHRRE
Laboratory of Macromolecular Structure,
Department of Macromolecular Science

fREIF R MR EMF

Department of Cell Biology

FREIFBE 3 FHERT

Department of Molecular Neuroscience

| HEBFEE/REERER
Department of Physiology

| FRIBSEEE RO RTLEESR
Department of Bio-system Pharmacology

| RRRRIE - RIGFEE [ ERPHE
Laboratory for Innate Immune Systems

T/ LEYFRE | R TFR
Department of RNA Biology and Neuroscience

7 LEMFHRE/ EEE T

Department of Germline Genetics

B P 2T H

Graduate School of Dentistry

FEFHRE
Graduate School of
Pharmaceutical Sciences

__ RRIFBE /RS - NEHRRE
Department of Metabolic Medicine
OERFEIOYT1 72—/
KR OREEMFHRE

Department of Oral Frontier Biology

| AIRRFER/ LSRRI T

Laboratory of Structure and Function Analysis
of Biomolecules

SHEHE

HHE

HEHIR

HHIR

HHR

V2260

BAWEE
BAWHKIR

BAVEE
BAVEEE
BAVEIE
BAVEE

BN VIR

iR

#ix

E62]

£ 65

E26]
E26]
iR
Bix
E62]
£
£

iR

E6]

SR 2N
BF HE

BTV
M BRE&
&M 157
YU-CHIUN WANG

KO E7

NTE &1

FREF 275

A\ pakd

SHEBE

[RE &R
T B
R+ BEE
EH FR
XeE it
SR 1788
M ORE
T R—BB

7 25

SA Prof. Yoshichika Yoshioka p.33

SA Prof. Keiichi Namba p.35
Assoc. Prof. Tohru Minamino
Assoc. Prof. Masafumi Saijo
Assoc. Prof. Keiko Tominaga

Assoc. Prof. Hiroshi Tamura

Assoc. Prof. Ryuichi Shirasaki

Guest Prof. Takafumi Suzuki

Guest Prof. Masahiko Haruno

Guest Prof. Makoto Taiji
Guest Prof. Yasushi Okada
Guest Prof. Hiroshi Hamada

Guest Prof. YU-CHIUN WANG

Guest Prof. Kenji Mizuguchi

Prof. Yasunobu Yasoshima

Prof. Kenji Matsuno

Prof. Chikashi Obuse

Prof. Katsumi Imada

Prof. Akihiro Harada

Prof. Toshihide Yamashita
Prof. Yasushi Okamura
Prof. Yoshikatsu Kanai
Prof. Kazuyo Moro

Prof. Yukio Kawahara
Prof. Katsuhiko Hayashi

Prof. lichiro Shimomura

Prof. Takeshi Noda

Prof. Tsuyoshi Inoue

BRITFHEH

Graduate School of Engineering Science

EENMNRREFHAH
United Graduate School of Child
Development

MEM R IEFR
Research Institute for Microbial
Diseases

EERFWHRERR
SANKEN (The Institute of Scientific
and Industrial Research)

MERIRER /(L FTFHEE

Department of Materials Engineering Science

CADRIE i E RN FREE/

— ﬁ?ﬂi%

Division of Developmental Neuroscience

T s
Department of Molecular Bacteriology

R BIBHRRF/ BREFEDH

Department of Imnmunoparasitology

| EABEERRERF /2 FREREH S H

Department of Molecular Immunology

RIE AR/ ML H 5 5

[ Department of Cellular Regulation

BIEHRREBAI/ EBREDEH

Department of Homeostatic Regulation
ARRENRMEE 52—

ﬂﬁ@%ﬁ

| Department of Bacterial Infections

HARPENRARE > F—/

RFERBRFSEH

[ Department of Molecular Protozoology

HaRPENEHRREF—/

| V1IN AREDEF

Department of Virology

RAEERHREELZ—/

EQHEMRMA

Institute for Protein Research

%__

REFIOVTAT
WmRE2—
Immunology Frontier
Research Center

L DI RENEHRRTIL—F

Laboratory of Viral Dynamism Research

%36&""“”3/
k5 FREHNFHRRASET

| EERFEF/To/n0o—tri2—/
 NAFF/TFO/AaC—RARSEF

Department of Bio-Nanotechnology

— BEABECFHERI/FFEIRERRE
Laboratory of Protein Synthesis and Expression
EREEBEEMFHIRBFI/

| BEFREESEYFHRE

Laboratory of CryoEM Structural Biology

EHE S RBEEFHRIEM/
| DIREFHEE

ERESREEEFHIERF/

L BREEEF R E

Laboratory for Advanced Brain Functions

_ REIN-T|BRARBEFHRRE

Laboratory of Host Defense

| REIJIN T REREREFHARE

Laboratory of Immune Regulation

| REIN—T|RBRREF

Laboratory of Experimental Immunology

_ REITIN T LHEHRRE

Laboratory of Lymphocyte Differentiation

- REITIN-T|RE - ELFHRAE

Laboratory of Biochemistry & Immunology

= EFHARER

Institute for Advanced Co-Creation Studies

L ARXR= 2T IN—T | REBESEHES

Laboratory of Imnmune Response Dynamics

_ BEFIFT/LRE

Suzuki laboratory

FENFIRHATEE

Open and Transdisciplinary
Research Initiatives

SFUFHERE

Center for Education in Liberal Arts
and Sciences

RAERSHEHRMLS

Center for Infectious Disease Education
and Research

| RRREASER AR

Institute for Advanced Co-Creation Studies,
Division of Infectious Diseases

EEREF

Quantitative Immunology

SFXUECERMRR/
ZAR=Y « RERBEEM/
Z2R=VEERHFHRE
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RHESR (F8)

International Research Center for Infectious Diseases
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Department of Biomolecular Science and Engineering
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£ 65
£ 65

E362]

Laboratory for Molecular and Developmental Biology
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FHEZIR (B )
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ISR (B )
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HEEIE

E62]

Laboratory of Brain Information Science in Sports
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Division of Microbiology and Immunology
Virus Control Team
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RHESIR (B #)
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Diego Diez

TR=EARE
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AT 4207

Prof. Shinji Sakai

Prof. Makoto Sato

Prof. Yasuhiko Horiguchi
Prof. Masahiro Yamamoto
Prof. Sho Yamasaki

Prof. Hiroaki Miki

Prof. Tohru Ishitani

Prof. Tetsuya lida

Prof. Shiroh lwanaga

Prof. Takeshi Kobayashi

SA Prof. Yusuke Maeda

Prof. Takeharu Nagai

Prof. Masateru Taniguchi

Prof. Junichi Takagi

Prof. Takayuki Kato

Prof. Takahisa Furukawa

Prof. Takatoshi Hikida

SA Prof. Shizuo Akira

SA Prof. Tadamitsu Kishimoto

SA Prof. Shimon Sakaguchi

SA Prof. Tomohiro Kurosaki

SA Prof. Shigekazu Nagata

Prof. Kazuhiro Suzuki

Prof. Keiichiro Suzuki

Prof. Toru Okamoto

Assoc. Prof. Diego Diez

Prof. Satoshi Shimegi

SA Prof. Yoshiharu Matsuura

SA Prof. Taroh Kinoshita
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Suita Campus

Lunch Map

BFESVFIEELEERFVFET
From Affordable to extravagant lunches

NZILIHEH D
HACAL Halal food

aYEZHD
convenience store

CVS

RIRAZEF BRI ERRA 1F
Osaka University Hospital (1F)

BREEHZS>TET Lots of choices!

c B cafeteria

EBEB.SCASL—.
TR FERD
set lunches, udon, curry,
ramen, donburi

~¥500

@ WEGram

Inaba (Udon restaurant)

SEAEIZFERD
udon, soba
(buckwheat noodles), donburi

~¥500

© SHEFPGLEE

Unagiya (Eel restaurant)

ERHAXRD
set lunches, donburi

~¥1,000-2,000

e BIoxA Subway

B> R+ yF sandwiches

~¥500-1,000

NTIAZ2—BD
Halal menu available

O x5—N\yo21—E—
Starbucks Coffee

BERAYERZA—Y
drinks, light lunches, baked
goods

~¥500-1,000

HIITAAHWNITFI—
CVS N—k®HbD

Family Mart located across

from Subway

KBRAKZFEFEBHIERFTA 14F
Osaka University Hospital (14F)

O XH(LZNSY

Sky restaurant

&S F various lunches
~¥1,000
HALAL s

Available upon advance notice

Onoharaguchi
Entrance

Y

RELTER

Kitasenri Sta. :Jf Hankyu Line

@ =H5U masm
SAWARARBI (Staff Facilities)
CER. BT B ER
Free refills of soup and servings of rice
EHEER set lunches
BEDDS>FHD daily specials

~¥500-1,000

O ez
FvF>BISYOKU
RIMD Cafeteria Kitchen BISHOKU
CCTLABARSNAVXZa—HD
Special menu only available here

SEER AR

various main/side dishes
~¥500
BT LT VB0
CVS 7-eleven next door

© LaScena
(GSEJE>-1—ZXIE 15F)
La Scena (GSE Common East 15F)

FERBATIEERBLELOHET!
Managed by the Senri Hankyu Hotel
Great view!

&#ES>F various lunches
~¥1,000

JUINFH FHRIRZ
Grilled chicken, vegetable
pasta

O IFHREIFI-L
(E>73 R 1F)
Famille
(School of Engineering cafeteria)
(Central Terrace 1F)

BEOAET MHEMXF>/\—1
Biggest cafeteria in Suita!
EBER AR

various main/side dishes
~¥500

.7]\/_
HALAL I Tt LR 3o P

s curry
o fish/roast chicken

@ "XHEDONDON (£>75x 1F)
Suita DONDON (Central Terrace 1F)

- FERNBZRSC!

HI IO RABIR RS

If you want noodles or donburi, this is
the place! We recommend Handai's
famous Tenshin Mabodon

SIEDEFERD

noodle dishes. donburi

~¥500

@ LRSSy SRILN

(SREREE 2F)

Minerva (Icho Hall 2F)
Y=AOAVIVETIVEE 74— IV IV FIC!
Managed by the RIHGA ROYAL
HOTEL. For a formal lunch

£BSUF

Various lunches
¥1,000-2,000
HALAL SRS I

Available upon advance notice

® FvF urEy
(AERHIIEFISEE 1F)
Hidamari (Welfare Building 1F)

ASAZa—d EBF T

Our karaage lunch is a popular choice!

HAL— AN YT+
BEDOZ>FHD
curry, spaghetti, daily lunch
specials

~¥500

@ <U5% EmanEnamg 2
Kujiraya (Welfare Building 2F)

AZAZa—lFAL—!

AN AKEIZAL—DA!

Try our curry! Every Tues /

Thurs is curry day!

BEER.AL—
BEDDZVFHD
set lunches, curry, daily lunch
specials

~¥500

® H7z-r-oUzT

(B EBHI R 5FP0)

CAFE de CRIE

(Osaka University Dental Hospital)
BENSII—VET
From light lunches to sweets

BRRHBER R
drinks, light lunches, baked goods

~¥500

@ H7T7ITE GummEin

Takumi
(Administration Bureau South Bldg.)

BEEUL TNV ERD/RSHT7TTIT
We have freshly baked bread!
BREEH AT/

various main/side dishes, bread

~¥500

NTIAZa—BD &
HALAL Halal menu available: fish

North Entrance

i o)
Graduate School of
Frontier Biosciences

{ JF 180 | Banpaku Entrance

® L2SUToIL—L)
(IBREAZRRL 1F)
Couleur
(Graduate School of Information
Science and Technology bldg. 1F)
HARIBREX Za2—BH 0!
BIFIAZa—DBEITD!
Limited time menu! We recommend
our fried foods

EHER

set lunches
@& -¥500-1,000
SESCESICAEEAAT
Ask when ordering
BT AL TVHD
7-eleven next door

@ NSSOL Café e
(1E¥RERZRL 2F)
NSSOL Café
(student cafeteria) (Graduate
School of Information Science
and Technology bldg. 2F)
RAFDOR =I5V IREMERE
A naming rights agreement was
signed for the first time at this
cafeteria

EEER.BHBEHDSVFHD

set lunches / daily specials

~¥500

O sx=nayx
School of Pharmaceutical
Sciences Cafeteria
AR SHESH10R)
A 10-second walk from the School of
Pharmaceutical Sciences
BEDLOER

daily set lunch specials

~¥500

XETE. BERRE CRERKIES L,
XNTILHIRICDWTIE CHIABFIC
—ECRERR<IE S W,

*Please check the opening hours of
each store.

*Check whether Halal services are
offered before ordering.

CAMPUS g g =
ES R | HETER

MAP

Center for Medical
Research and Education BI

EF v/ R
SUITA CAMPUS

P -

PRAAERFT N R
Handai Honbu Mae
Bus Stop

INEFIR

Onohara

FE2P
Senri Gate

il
West Gate

I
Y-
EFERHRTR

Basic Research Bldg.
[l 20

e N {E
i I € b Handai-lgakubu Mae
E?ﬁﬁﬁﬁ;‘t = £ il - Bus Stop

\TARXT1HI g

Biomedical Education : Y SN
Research Bldg. :

=R R AR

8 Osaka University Hospital

P NES 2 e
NZE
Handai-lgakubu Byoin
Mae Bus Stop

@ KIRE/L—IL
PR AEPREAIER

Handai Byoin Mae Sta.
of the Osaka Monorail

PRAESERAT

Clinical Research Bldg.

Ty
S ATEBECHR
Frontier Bioscience Bldg. C

EAtREEBIR

Frontier Bioscience Bldg. B

E FWER

for Saito-nishi Sta.

JEK

Shimizu

218

Toyokawa Sta.

AIRE / L—ILFHBIR

Osaka Monorail Saito Line

v /N2
SUITA Campus

AIRAZEBENT R

RPI
East Gate [ 0OU Kasugaoka House

iEP3
Main Gate [l

PR AR RIER

Handai-byoin-mae Sta.

AERAR

Koen

AERINE

E EH ByTrain

REBEFERMHLTER BR)

TE RARESHHN309
30 minute walk east from Kita-Senri Station
on the Hankyu Senri Line.

J\ X By Bus

oPR&/\ X By Hankyu Bus
FEARRE MRARBFITT £l
TRAERE, B17)

TRAEZEE FTEIC

Expo’70 Commemorative Park: higashiguchi
Sta.
1 FREYE IC R Jet.
\\ hugoku Suita ICy, Suita Jct.
RNy E S H S s "
(4 ;gamada Star Chugoku Expwy_() ;
= FEchs- S FIRAR T 78 R IC
U SR NEER tr
(fg'*':\:"/’\;{ﬁﬁ) Bampakuﬁkinen-koen Sta. Meishin Suita [CT 2 FE-
or Senri-chuo. . =}
: ) 2, 1 R FIE™
Shibahara-handai-mae. = 5@ Meisr';_?ln Expwy for Unobe.
TOYONAKA Campus for Umeda Sta. Kadoma-Shi

77"22755* Access from the Nearest Station

@ E£./L—JL By Monorail
KIRE/ L—ILEAMR
MRARBERIER) T8 BEAESHNSD

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

o g% /\ X By Kintetsu Bus
FRBEZEARTERE (JREAKRREH)
TRRAAEBHITT) FTcldk RAERE£1T)
MRAEFEE FEYS

Get on the bus bound for "Handai Honbu Mae" Get on the bus bound for "Handai Honbu Mae"

or "Ibaraki Mihogaoka" from Senri-Chuo
Station. Get off at "Handai-Igakubu Mae".
It is near this stop.

or "Ibaraki Mihogaoka" from Hankyu Ibarakishi
Station (via JR Ibaraki Station). Get off at
"Handai-lgakubu Mae". It is near this stop.

F/NAFOAS—1F
¥al Nanobiology Bldg.

8
i

FTEET:
RSB ERMEHRE 22—

Center for Information and Neural Networks

Sy

ERRATLIR
BioSystems Bldg.

EARIREEAIR

Frontier Bioscience Bldg. A

7’7123(7?7’ Access Map

HEF v /N
MINOH Campus

BF v 2 NZ
TOYONAKA Campus

FAEE

Saito-nishi

ERR
for Takarazuka

WEFv>/NR
SUITA Campus

EFE
Kita-senri

AERAF

Ishibashi-handai-mae

FEHR |

Senri-chuo !

it

b
Hotarugaike

SEFRBRAH Y A o RK /y\,\“e
B \Shbeharzhandai-mae || Bus e Iz s Ibaraki ,ﬁ%&oﬁ
S\, TeAmR#E Yamada _ZE e
AIRZEE Kok \sidy | Bampaky; W = mip
= &3 3 i - 3 s
Osaka (Itami) Airport %, kinen;#”” FIRA for kyoto

Minami-ibaraki

R84 JR Shinkansen %

= # P for Kobe

gz KIRES L=

[R2HF4 Hankyu Kobe Line Awaiji Monorail
= i — RaF 28
JRFAR JR Kobe Line Fiamkya Senri Line ©
>
IRF#48 Hanshin Line O xmigsi~TH 57 pIEd

Jenjimbashisuji B Kadoma-shi
r == ™ 6-chome ,@ﬁ
PG AWRAEE y

Nishi-umeda o Osaka (Umeda) =t
FBRPZ B Keihan Nakanoshima Line Kyobashi
#28 O
Nakanoshima KiiE
SEERE 15& Temma
hzBt - Yodoyabashi] Kitahama bashl wRBERR
NAKANOSHIMA Center -lj*m] Subway (Chuo Line)
4 Hommachi oA
Slib/ y(v“f.fﬁm ﬁ.ff) — WTHEEHS Morinomiya
) Soway [iosuitine SESFRI Kintesu Line
wAKE )
Namba _Sukl)waylmw : =xp
k (sakaisuji Line) Tsuruhashi for Nara
JRERRER JRAFIEE#R JR Yamatoji Line

Osaka Loop Line

xEF

Tennoji

XTHRE
BEFEZeE Tengachaya
Kansai International Airport

| o AiEAHR Nankai Line

JRBRFNR JR Hanwa Line
CED JRHTER = JtRRRITHR — PR rmm= NRBEAR
JR Shinkansen Kita Osaka Kyuko Line Keihan Line Bus Line
@ JR — T OREOH T w— KIRE/ L—IL
JR Line Subway Monorail
— 3 TR R — IR — 2 ORDFLZ
Subway(midosuiji Line) Hankyu Line Other Private Lines
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Graduate School of Frontier Biosciences Osaka University

RIRARZKRF B an gt 255t

T565-0871 KFrAFMHEMILEHEL-3
1-3 Yamadaoka, Suita, Osaka 565-0871 Japan

TEL: 06-6877-5111
URL : https://www.fbs.osaka-u.ac.jp/

]

@ @@ @
(@) (@) (@)




