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Find an intriguing research theme and open up the future!

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

What is “research”?

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

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

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

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

KRIRARS RFREGEETER FREE
Dean

Graduate School of Frontier Biosciences
Osaka University
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Members with diverse backgrounds create a remarkable research environment.
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The Graduate School of FBS admits students with various undergraduate majors, including medicine, dentistry, pharmaceutical sciences,
engineering science, engineering, science, agriculture and letters. Some 60% of students are from universities other than Osaka University.
Students from the Kansai region and the rest of Japan are conducting research at the Graduate School of FBS.
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The unique and open research environment produces cutting-edge leaders.
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At FBS, academic staff and students from a wide range of backgrounds are carrying out
unique research based on their own perspectives and ideas in an open environment.
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We encourage joint research with external organizations
so that students can understand the needs of society.
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FBS participates in research projects with various
external organizations, such as the National Institute of
Information and Communications Technology and
RIKEN, leveraging its network with researchers of Osaka

University in a wide range of specialties as well as the
universitys visiting instructors from companies.

AFFEIZlRELET
AGRFHAROBEREEDH 2

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

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

1°- 28R
1st « 2nd year

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

BRIV —TATOSVEPIMEE o LBED M,
HEBrODEEHE - ERANE—ROMAEICLSE
*5PIEHFE THEEER,
Elective Subjects  Intensive courses are provided by leading domestic and
international visiting instructors and researchers, in addition
to courses in advanced studies for each research group.
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After being assigned to a lab, each student is given
guidance on research utilizing the specialties of the
research group.
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Research Subjects

30 fifE1s

Required 30 credits

&b
3]
=1
E
&
=+
=

3ER 4 R 5 %R
3rd year 4th year 5th year

HREEBEIRE, SOICABMICHEEHET 510D
g = = 3
OTFRILERE BB E RN SR IERICE TOEBELTVWEET,
After passing the Interim examination, students are
guided toward more specialized research with the goal
of writing a doctoral dissertation.

Research Subjects
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Students may also participate in research
under the guidance of visiting professors
from other research groups, in order to
understand the needs of society and widen
their background knowledge.
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Required 10 credits
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Admission is based on interview
and language proficiency test scores.
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FBS does not require applying students to take a written
examination. Instead, it selects students through
interview and language proficiency test scores (TOEFL,
TOEIC or IELTS score) to attract those with a broad
range of undergraduate majors, such as medicine,
pharmaceutical sciences, engineering, science, and even
humanities, as well as biology. FBS welcomes students
who are keen to pursue their academic interests.
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Students are guided to prepare for versatile career paths.
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FBS aims to develop human resources who can serve as leaders in science,
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FBS is fully equipped with the latest technologies and equipment, such
as electron microscopes including the world’s most powerful
cryo-electron microscopes and protein crystallization and X-ray
diffraction systems which are indispensable for structural biological

studies, as well as various research equipment for joint use with other
graduate schools.
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Opportunities to enhance communication skills
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To become an international research center, FBS organizes seminars to which it
invites high-caliber students and young researchers from overseas to help students
develop the ability to serve as global leaders in the future. Students can also
participate in various events, such as residential sessions to improve their research
communication skills, which are organized by their peers (Young Researchers’
Retreat) and a career seminar to which graduates of FBS are invited to share their
career experiences with students.

i ﬁ 2} Em 'g“ % w é“ 1- ! We seek to integrate different disciplines.
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Research Institute Healthcare, Welfare Service Public Agencies
PR - HE RE

School, Education ] Manufacturing Industry

business and various other areas of society with an interdisciplinary THRIBIE LIES
. . . . . . Telecommunication Drug Development
perspective.Accordingly, we offer seminars to guide students in their research
activities so that they can envision various career paths at research institutes, H
governmental agencies, companies and elsewhere after receiving a doctoral EH £/ toft

degree.

Transportation Industry Financial Business Others
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The Variety of Events in FBS

EREERRB TRIELBRRESANYEFZEBEL T,
RmPERZBDFERICITHONATOET,

We have many occasions to
activate our research discussions
and exchange of our information
through described below.
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FBS Colloquiums
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Every week, one lab from FBS organizes a colloquium, which includes research talks from
the host lab members or a researcher outside Osaka University on a related scientific
topic. These colloquiums cover a multitude of research themes following a variety of

scientific interests at FBS. The research talks play a key role for students and researchers
to activate their discussion and exchanging ideas each other.
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English Classes
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FBS offers English classes to help students with presentation and discussion
skills for their research. Each class is set up in a small group so that
students can maximally benefit to learn active English conversation. The

final presentation is prepared to make sure their achievement and reviewed
by native speakers.
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FBS Young Researcher’s Retreat
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FBS young researchers have been held every summer at an off-campus
site for a three-day retreat to discuss their research together with
invited graduate students from all over the world. Students are

completely responsible for the organization, including the invitation of
guest lecturers and researchers from overseas institutes.
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FBS Annual Get-together
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Every autumn, FBS organizes a get-together for all of FBS members to get to know each other while enjoying interdisciplinary activities.This
event includes research talks, panel discussions, career seminars and poster presentation to introduce our research each other.
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FBS Spring School
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This event is a kind of retreat for
undergraduate students to talk about
science and research life and to know more
about FBS. The participants spend their
time to communicate in many ways with
professors and young researchers and
graduate students of FBS for two days.
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International Exchange Events
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We have welcome party, hiking tours, New Year’s party and Japanese/meet-up for
international students. Some luncheon seminars are also organized'to introduce their
culture and countries by international students. It is also good opportunities for
Japanese people to know different cultures, not just only for introducing international
students to introduce Japanese culture.

%a)ﬁi! Others
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We also provide career seminafs, special journal

preparation seminars and opén lab events for high
school students.
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Nanobiology Laboratories
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Laboratory of Nano-Biophysics
ya) ;%‘*k% %5(1:51( Prof. Akihiko Ishijima
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Our goal is to clarifying the working mechanism of biomolecules
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In biological systems, macromolecules in the nanometer scale
are key players in various physiological functions, including
movement and signal transduction. However, these mechanisms
have not been understood well. In my laboratory, in order to
understand fundamental principle of working mechanism of
biomolecules, we are developing single molecule measurement
and imaging systems that are capable to measure the movements
of biomolecules at nanometer, picoNewton scale. Our goal is to
clarifying the working mechanism of biomolecules, such as
actomyosin motor, bacterial flagellar motor, signal transduction
system, by novel equipment developing in my laboratory.

NITVTRAEE-S—, BIHAAENERRE-2—P(F>DRN%E
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Bacterial flagellar motor. Rotary motor embedded in membrane rotates using flow of
ions.

http://www.fbs.osaka-u.ac.jp/labs/ishijima/
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Nanobiology Laboratories
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Laboratory of Single Molecule Biology
EHBR %  Prof. Masahiro Ueda
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Toward a molecular understanding of stochastic computation in intracellular signaling system
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We are interested in cellular functions such as intracellular signaling and cellular motility. In particular, we focus on questions such as “how
do these cellular properties arise from reaction networks composed of stochastically-operating biomolecules?” and “what are the
mechanisms that enable the intracellular signaling system to be robust to molecular noise, and sometimes utilize the noise to express its
functions?”. Our research group develops and utilizes cutting-edge measurement techniques such as single-molecule imaging and
mathematical modeling. We aim to understand the design principles underlying the remarkable signal processing capability of living cells
with single-molecule resolution.

(#) #BB2 1% #6 T Dictyostelium discoideum
DELERE, () BEA1FFIA-Y
LB, (B) PTENS 015 FE %,
AW RE1EAPTENT S FTH S,

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

http://www.fbs.osaka-u.ac.jp/labs/ueda/
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Biomolecular Networks Laboratories

EEZHE

Department of Medical Biochemistry

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

Control MENT1 KO MENTZ2 KO

B ATPEEFMREFIA LA HRATPEESIH 2/ E
DEE

Identification of Regulatory Proteins for ATP Production Using
Sensitive in vivo ATP Production Assay

http://www.medbio.med.osaka-u.ac.jp/
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Biomolecular Networks Laboratories
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Nuclear Dynamics Group

EIZ.I}},] % %5(& Prof. Yasushi Hiraoka
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We are trying to understand functional organization of the nucleus.
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The cell nucleus provides a physical framework for genetic activities of the chromosome, and yet dynamically changes its organization to
achieve the functions. As cellular functions are achieved by orchestrated interactions of a number of proteins, it can be essential to observe
their behaviors in living cells. By using microscopic imaging in conjunction with molecular genetic approaches, we try to understand
functional organization of the nucleus within a spatial and temporal context of the cell.

AL BB RIRT 20 DREN L HE
RT3 BEERODERIE. 5/L DNA D—K
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fEVHT,

The cell nucleus provides a physical framework for
genetic activities. Genetic activities are regulated not
only by the DNA sequences alone but also by the
spatial and temporal context of the nucleus, generating
differentiated cells from the same genome.

http://www.fbs.osaka-u.ac.jp/jpn/general/lab/07/
http://www.fbs.osaka-u.ac.jp/labs/hiraoka/index.html
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Biomolecular Networks Laboratories

REEENFIHER
Laboratory of Chromosome Biology

S%%)”%EIS %5(?3_% Prof. Tatsuo Fukagawa

BILRRIEEDLS ICREROMMENEHZIDH ?

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

CHETICEAS P ICA S XX FATEED D FRAR COFMO S FEEDERE, DL
COBEPEBESN BEET IR ICOVTIHEL TV B,

Molecular model of kinetochore structure. We would like to address what the structure is and how the
structure is established and functions.

[B#5E] http://www.fbs.osaka-u.ac.jp/labs/fukagawa/index_j.html
[English] http://www.fbs.osaka-u.ac.jp/labs/fukagawa/index.html

MRERYEND—HBE

Biomolecular Networks Laboratories

SRIVKNITPEREFHE

Laboratory of Mitochondrial Dynamlcs

lﬂzl::%: : %5(?5% Assoc. Prof. Koji Okamoto

TRIVNUTPOE - EEBHIBEZRRIEITD

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

Atg32 ? Aigh 0 & Aiglt 'L' DD
Core Atg peatein assemibly IRACRYUTICRIER LD ETBL KB E, [HRIx—7] 2>
k. k, INOE Mg32 DREFFEEEN, IR RUTRECRETSE
EHIT. Atg8 X Atg11 EHEEMERT 3.Atg11 2[RBiH] £ LTHOD
Atg 22 NTENESL. BEECTEN 2BOEEMRELEH
5. IMACRYTERYEATOL

- Wi The landmark protein Atg32 is induced in response to oxidative stress,
J and localized on the surface of mitochondria to recruit Atg8 and Atgl1,
\ O {% /_é two proteins critical for cargo recognition. Atgl1 acts as a scaffold for
) Ohwiclative stress O assembly of other Atg proteins that cooperatively mediate formation of
Mitachandria "H—nﬂ"" isolation membranes surrounding mitochondria.
Isolaticn membrames

http://www.fbs.osaka-u.ac.jp/labs/okamoto/
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Integrated Biology Laboratories

WA ESERRE

Laboratory of Intracellular Membrane Dynamics

:élril;'% T?'Iji #ij“)ﬁ( Prof. Tamotsu Yoshimori

BRI REESZRNZDH

Why do cells eat themselves?

FRMIEONIBIZIZED Y531y 7 2B EIZ L2 5EBM (X T LY b T 749 7)) BRSO S, BEAL T T OGS VA AT HEER LT
5o JIFEE T, FMIRAEDERLA A=V 2 7O THEEZMMAEL T, MIRED DZ) VY —LGBEGHTHEAY TV T T4y i
F—t77 Y- (HEEH) OMREZHEDOTVE A =77 V=35 EGHATRO T Y M BOULDOTH 5. JIFERHIZTOFHFRIL. 2016 4
= OVEREE R E R 2 H LR R ISR S Cop TR0 s . KB LOR RSB 2R Z LI RL 72 BAED
WHFLEA — b7 7 V=D FHE LR EL DD ) O TR 2 ) - N LTwa,

Eukaryotic cells are equipped with the intracellular traffic network by witch a variety of macromolecules intercommunicate among
organelles. The traffic is executed by dynamic membrane movement, so-called membrane traffic. We focus on autophagy, the membrane
traffic delivering cargos from the cytoplasm to lysosomes for degradation, by using advanced methodologies of molecular cell biology,
imaging,etc. Autophagy field is one of the hottest fields in life science. Prof Yoshimori in the lab has been leading the field together with Prof

Ohsumi who received the 2016 Nobel Prize. He expanded Ohsumi’s breakthrough using yeast to mammalian, and has been leading
autophagy field by elucidating molecular machinery and anti-diseases function of mammalian autophagy.

WCToEIFAIN,
LLL 24

[ 1 X2

1: 4= 77— DIEEEE 2 MBRICRALAREMEEHELLSELTVWSEA - T 7dY—L (K
The membrane dynamics of autophagy — Ell) #4 l3. +—h7 7 ¥ —HREMED SMEBETF TV &%, HRATH)

HTHE LT http://www.fbs.osaka-u.ac.jp/

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

BEEMFHEE

Integrated Biology Laboratories

FRARBRFHREERE

Laboratory of Stem Cell Pathology
1"112—]" i % Prof. Toru Nakano

WBWABRHRRIZEDISICRE - DILLTIBDIESS5H?

How do various cell lineages develop and differentiate?

& - LOBAETIE, DNA OB ERFIOZALE LD b I, EET RIS~V B TROMBIEESN L V) TE Y = 27 1 v 7 HlfIA
BEAEEEHS>TWL,ZL T, OV AT 4 v 7 Hllld, K& DNA DAFMLEC AN AMEHIC LD Z LD > TETWD Fix D
R TIE WIS A2 S AT MMAL D 53t 2 7250 R EL A5 . TE Y 271 v 7 HIH#, #5312, DNA A FAL - B A F VLo il B %
DELZFEE B oTV5 TV w7 1 7 ARG IEH 2384 - 5 L7210 Tlae d  ARAETGHIER 2 EOFIEICOES LTBY L LV IE
W TORMZDS LTV,

Epigenetic regulation defined by the gene regulation without alteration of DNA sequence plays critical roles in cell differentiation and
development. The epigenetic regulation mainly consists of DNA methylation and histone modifications. Recent advances of the field have verified
the importance of the regulation in various aspects of not only physiological phenomena but also diseases such as cancer and metabolic syndrome.
Our major goal is the elucidation of the molecular mechanisms of DNA methylation in differentiation and development. We are especially
concentrating on the involvement of small RNAs in transcriptional gene silencing and the global demethylation in the early embryos.

el ] Mat  Pat =

iy franuripd Scondary proceisng
e

Joaplieatan cyin|
2: /LA T ) T
73, BHEXSHBVENHR

- BROBET OHIEERT S
l BRT.RE - MEDHEST
REODREICODARZLEEL
R W3,
l Genomic imprinting, which is a
i phenomenon thaAt only maternal
BHA mathyiation or paternal gene is expressed,

plays crucial roles in
development, cell differentiation.

B1 : piRNAIZRAE B M A TEMAIC B VW TEESIN, LNAMS ARV U EIEZFD
de novo DNAXFILLICEE T 3,

piRNAs are synthesized in the fetal male gonads and presumably play important roles of
de novo DNA methylation of retrotransposon genes.

http://www.fbs.osaka-u.ac.jp/labs/nakano/
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Integrated Biology Laboratories

> A gt =%
DEMFRRE
KOKORO-Biology Group
/\7!( ﬁ ﬂﬁz’ Prof. Takeshi Yagi

BTOLVEINIENPFHNEBZASHCTS

Understanding the biological bases for generating the mind in the brain

AIFFEETIE, LELOTEYFNEBELZALDIIL 72V EEZTHWET OO RS E 2 D I0MEERIE . BK % o MR 25 B A 2 ik o b
T—0% Do TWET , COMREMIILILAM 2 AMEERIS, F 72, R ER & LTRSS E) L TIEIRLBE 2 1T o TV E 3. SO HIREE)
DMLl & OFREMILO DL B MEAY NI =7 DOWEIZL LD THY , F/20 2Oy T — 7 O E IS MM -T2 2L 72
SFBHOMWEICLYI7253NFEF T INFETIS, FA7-BILME 4 OFFHALAEEE 7253 SARML L 72 FREAZ SN L E L2 BUE, 2o
FHOBEEBN T2 LI2ED AR RICEMEAY T =2 038 725 SN AEMAT LI L LB DO TAEWENIELZHO NI L 72w
ERTVET,

Our investigations are aimed toward understanding the biological bases for generating brain function including memory, mind and
consciousness. The brain is a complex multicellular system involving enormous numbers of neurons. The neuron is the basic functional unit
of the brain, and neurons are organized by complex networks with many other neurons. We found genetic bases for neuronal individuality in
the brain. The extensive molecular diversity of neuronal cell-surface proteins affects neurons’ individual properties and connectivity. We are
approaching the molecular bases for neuronal individuality and appropriate neuronal wiring during brain development.

-

A= =] ~ 1)

122
&4 Lo genome

B - - -

HRM (variable mgonl R
t G ow o [k [F £ CF E o o o o L .

#1850

Protein —— i ——p
# Faa ) - B2R (Cadherin motifs)
ENEE, SEEEER

JIRZ=BTAM AT 70—k, BICSVWTE4DHEMETE
LolMAEDERRELTVBERBES FRTHY . ML HIEMEEE CHEEE
W EMBREROHAICED TV 5,

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

B4 DHERRTRES
FrdLfasht RN
Cell adhaesion, formation of neural networks  Random and different combinations
in individual neurons

ML MRS & e LR MR R E ORA

http://www.fbs.osaka-u.ac.jp/labs/yasi/
Generating the complex neural networks and functional cell assembly

BEEMFEE

Integrated Biology Laboratories

NR—=VERHRE
Laboratory of Pattern Formation

JTfEE Sk BIR prof. Shigeru Kondo

EMOEER PR IHD TEIYIBN BRI ZBEBEITS

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

HEROHRERIEAROBEDL L, ZOHBNEKFELTHET  INSHIELDLI BFEHTTELOTLL) ? —DDEXE[BIEZ T RO TV
TY A BEFRMEOPZT THSDOTHY  MIZL) BIZLPICRE LML HIE RO LI LIFTEEHAHER ZLOBE. 0B
[P BB 72 R0 T3 o B2 5 OBFZE SR Tl OB E B 2 O ZMBOMHEAEAA RN T T Th 5 2 L% | F285R - BEBLEAT 2> 5 FEY]
LEL7Z S5, O FER, HEBWDOIVER DD #HEds, EDL) WL TTE 2002 T HIT TWET L DERZH
D72 NG GEIRFZERE Z R L TATLEE v,

- [t | < X Functions of the organs and tissues in our body depend on their shape.
Biological How are such shapes are formed and maintained? One of the answers to
% m‘;Z’;‘f,;”%jﬁfgg this question is “gene(s)”. It is true. However, it is impossible to explain
- (aves- the building of the structure that is much larger than the size of cells
only by the function of genes because genes only functions in cells. An
alternative answer is “rules of physics”. We have proved that the skin
Know what? pattern of fish is formed by a kind of wave (Turing wave) derived from
Our patterh is the interaction between two kinds of pigment cells. Recently, we started
a Wwave? projects to clarify the mechanisms generating the 3D structure of the
bones of fish and the exoskeletons of insects. If you want to know the
answer, please knock the door of our laboratory. You will see something
unexpected and fascinating.

. No way!
Who is saying
such stupid

things?

http://www.fbs.osaka-u.ac.jp/labs/skondo/
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Integrated Biology Laboratories

FREEMFHARE

Germline Biology Group
EF%%E FIR Prof. Toshie Kai

BAEOEEEEZHBAT 52D OTOL EiEiBROMRICEES

Unveiling the secret of germline cells

EEBWIIEERLLTCORE RN LTI TEFEAD, F
PEAEFEIZ Lo TR EER L, BaffiseEy. 74
bb RO LD BT BRI HIC K ICZ o
DN BHEAEHEMOT YW LT X, KR E RS
A b o LB EEAMBECT. > avyaynNT
1L OB EABHIC, F RPN OB =y FE IR
LH/NERBCHEREL . NG TSI A A A L
TWET A HIE, ZOBMBBO MR #@illlzr o
AL L 72 T MM AS 2 PR T & R TR L CAT B
K, B LU pIRNA &I IEA 2 A5 3 RIS BLL T W
%/ T RNA # &4 JEa—F RNA 2L 577 2022581k
BROMRAZARL VTS,

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

JF—FRNA AETREOH
*200nt BEEORERE
ERRD—FANA 18300t 4
— TaTEm PN —— - —_
——— N ——
mRNA PR AR D
RROW

RNSLIRI DS/ LERETS piRNA E. [XT7—
Jal EREh B ETEMRROBER TEEINSFaED
FE L7 Tejas ERE () @X7—2Y2(CBTEL. piRNA
DELICHEEET 5,
piRNAs protecting genome from transposons are generated in a
unique strucuture called nuage in germline cells. We previously
identified Tejas protein localized to nuage (red). Tejas is
involved in the production of piRNA.

http://www.fbs.osaka-u.ac.jp/labs/kai/

B EESBE
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REHMREENFIHARE

Laboratory of Immunology and Cell Biology

E# @ #ﬁ(ﬁ Prof. Masaru Ishii g

IMIcB5ERUESICHEOPTRMARKICLAESZZLTHET!

Living cells are vividly moving in our living body.

MPETIE, B - MEMIE R EDERNTAFIT A% R ONAFARXA=D T FA LTI 7V & 4 LTI HAL L TN 508 217 -
TVWET HTOHEETIE, BHIE - BN A A= 0 72 TR THIEL . BRI THWE 2B - TS 2 B i )
RERIIRIEZ MO T L L 720 SHITIRIE T, M THL - ka1 2 Mt Mg e 2 0ifllig e 0L &8 2B L. £ OBRER]
B ORZEMHEIEIT o TV E§ o /MMM L) >0 SE B E 3 WAL 5 72 & R4 Ol S - ML DY A IR O AR N B RE (1R
- HEA) OWHALIZ XD FTICID M ATE YD VEICT D ZEIZEoTHL2IZ T2 I LA o 2Bk Lty T3,

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

RE— T OBy M7 -7 Tl - BREZ DL E EROMA LT T 5118
Dynamic immune network wiring different tissues and organs and constituting integrity of
biosystems

http://www.icb.med.osaka-u.ac.jp/
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Organismal Biosystems Laboratories

DIEABRFIHARE
Biological Science Group

H EE?‘%% gﬁ(ﬁ Prof. Sachiko Tsukita

BARTPUH Y3V EREE Ul AR

Tight junction-based biological systems

RN BT B ER Y AT LD, SHMBA R E LTS 0/8T A= =D EETH S, LML ARNTEOEF LWL

PN TR, SRR SEICbD L ZE THEASN D . LEMORAD Iy v a VTR — 2§52 L Th L LMY — b0 15
MR A N x oy v ay (T]) SRz & FRMIR N ) 7257 L | planar cell polarity DT GO T EEMIEY — 7DV #E
BRI SN D I TlE, TR, TEAMNVRBOBHEEEL L CTEAIVERERRL, TR T &) 7 L TR LTHRET S =
L b, TEIVEE - TI EEREZ[ T =T EINVEER]E NI VAT AL LTER L2 T]—=7 EAVESER L. LRN) 7O LRI
WCEELREEHEZRIZLTNE720, 2050 T HBEBREICOWTHNIT DTV L, BEN) 7TORREE LTIE, Bl 2R B LN TiR, ik
R IR RE R E OB REEE L, $722ME LR 7k, B2 MEREIC LY . ZEEHHET A A5 5 . T] 2R mE L@k A Ak
RERESEIZOWT, R L AU 550 F - BIATFLANVETOBEIT. ZORRES AT LA OBER A A WA LT 7z 70 AR Al A B A
DR EZDBIERAM OB X HIE T,

The establishment of compositionally distinct fluid compartments by
various types of epithelial and endothelial cell sheets is crucial for
the development and function of most organs in multicellular
organisms. The morphogenesis and maintenance of these
multi-cellular systems require highly organized epithelial cell sheets.
The cell-cell adhering tight junction (T]) establishes the paracellular
barrier of cell sheets and simultaneously acts as a signaling organizer
for epithelial functions. In this respect, we discovered a specific
apical cytoskeleton just beneath the apical membrane of epithelial
cell sheets. Furthermore, we found that this apical cytoskeleton is
morphologically and functionally linked to the TJ, in a structure
defined as the “TJ-apical complex”. Our current research aims to
elucidate new aspects of the molecular basis and function of the
TJ-apical complex in the formation and functions of epithelial

KA v7a () TRALLAS v 7932 (A)) IC& 5 EEMBaREES barriers and how epithelial barriers contribute biological systems.
N U7z LB MBS — bORRIC &3 /N 7SR, RO MBS — NREDT7E S
IVBIRE T) OEHICLS [TI—T EHILBIRIBE,

Epithelial sheet formation with paracellular barrier function due to tight junction (TJ). Itis

particularly noted that TJ associates with the apical cytoskeleton to form “T7J-apical
complex”, as a critical element of the epithelial barrier system.

http://www.fbs.osaka-u.ac.jp/labs/tsukita/
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Laboratory for Embryogenesis

TZE’?* i—eﬁ‘ #iﬁ Prof. Hiroshi Sasaki

IFEAREEZZADMREAIZIL 25—V E2EBREIS

Understanding the intercellular communications that support correct development

RIZ7ESADHBENEFT ST TETCOETIEDOREEL MO — DL LM TH Y . MO LT D IEFE AL E ) BT a720121%, fH4
OB HBOMIEE I3 2= —2ar L, @R LLTHLTVERHMSELZEDPLETTIOFOMBEAE D L5 12 LCREFDOMAL IR
EARLTEEZRASELO0? A bOBRETIE, ZOHAMBHII 2=y —2arOLLALRRBEIZBILEEHELHLPIITH72012,
v AL EEME AT, MEOBE L a3 2= =2 a2 5 Hippo ¥ 7 FIVikH <. BB OIREEDE W% 325k 2 Mlafi o
Ia=r—varThHMEBEIEDLTHIZELTVWE T,

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

| EREE

|| Hippol ¥ +ILDREEE |

BRAIOY IREEREL DD ERRE T, IE % (F2 M2 (EAMRR) B E(ES
B (51 #ERR) A ES 13 () A, Hippo ¥ 7 HIVIC LB MREE I 22— 3>
PEEICLS L 2TOMIRY EFERICES (B).
s e During preimplantation development, mouse embryos form two types of cells: embryonic
L & T and extraembryonic cells (left). In the mutant embryos that have defects in intercellular
W b AR ,f' communication through Hippo signaling, all the cells become embryonic cells.

i TSl o e

http://www.fbs.osaka-u.ac.jp/labs/sasaki/
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Organismal Biosystems Laboratories

gFilife - REFHKEHRE

Laboratory of Stem Cell Biology and
Developmental Immunology

RERF IR Prof. Takashi Nagasawa

& MmeFiia v R ilid B8 Cis - BETT3MIMRIE (ZvF) OEREHRIEDRENR

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

HLREHINE & 13 ML CE R B & LA L (253 1LRE) TR TH R T E 2 (HTHE B JE5 22 Ml L Mk EH koM & | BEL
D OFEZEI M, HBADFEERE LD %) T3 ML, FHE T, = F (niche) EIFIXIN L B L7285 7 /N BRER 1 Ko THERE S AL,
Z ORI B - AL DS ET STV E TR B T 3 COMIE AL & S dH 2 e 2 2R A 5 LR A I C b 2 2 il i oo =
FERIEERLE L 72 BUIE B =y F OB EN B LA =y T3 MHIE R (L2 E UM 2 AE S - FRET 572 L (A M & & el - 5% -
B RAREOIRH - IHEAND = FORGIZOWTHINE - 5 F L OV THEL T T,

In recent years, we have identified a population of reticular cells, which express a chemokine CXCL12 at high levels, termed CXCL12
abundant reticular (CAR) cells within bone marrow and indicated that CAR cells are adipo-osteogenic progenitors and create the special
microenvironment niches essential for the maintenance of hematopoietic stem cells (HSCs), B cells and erythroid cells. We found that the
transcription factor Foxcl was preferentially expressed in CAR cells in the marrow and was essential for inhibiting adipogenic processes in
CAR progenitors, and development and maintenance of the HSC niche. We are studying how CAR cells develop and control HSCs and
hematopoiesis to understand the spatiotemporal regulation of lymphohematopoiesis within bone marrow.

Y4 A 2D
figed )

CARwﬂﬂ CXCL12¢

MR Foxci
AiNEHER s ——~InOXC:

/ BU/UE

@ > eI - AR

{HSPC)
j \i‘lﬁﬂ!ﬂf\m
SEEIDE

21

i

momn
Az GtEELE O\
pyupn « / Ismssina

CAR #faid. fEfs - B BRRRIERERE THY) | EMmHa. BRI
ER AR AR X 7~ M IR AT BR AR D IETEICLAD =y F M T B85
ERTF Foxcl I&. CAR Mg FEMICHBE L. EmErE =y 7
Dk E#EFE BEIFRRA D EDIMENCDETH B,

The functions of CAR cells and Foxcl within the bone marrow.

B 460 4% T 5~ 58 |

Neuroscience Laboratories

REBBREFHARE

Visual Neuroscience Group

j{i%’h‘_ﬁi #ﬁﬁ Prof. Izumi Ohzawa

BLROWBRMEMEADIHARIBEHREMRATS

Understaning information transmitted by individual visual neurons

R OHRILI A @ EEZ O L R0 ATH % Al 4 O FEMIE ORI £ T HR- T L TV ET M BAHP? S 21T & 2R HIZHM
HELTHRETEETA, MOMRERTH 2 MM VEIZT2 R TWEOTL LI ? EMICE 2L, 4 ofmEMol KNI L) £k
MR ZON TR EOTL & )2 ? SURIHRLE Z A THITL O VI IZH 57201213 4 OB ORERED O i % B §2 2 L 3%
THoE612, ZLOMBMIBIZHHLTHRHASIN TV LEWRE L LD LTTEOMYILER T IR OB 2R EAO MG/ TIRHHET
EEACERWFLEF AR 2 FEEZMAGDE,. CNETOT 70— F T L 2 o 2B EHLE OFEME I SE LTV Ed

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

REHRERARD/DDRBRSZT L
Data acquisition and experiment control system for studying responses of visual
neurons.

http://ohzawa-lab.bpe.es.osaka-u.ac.jp/
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/14/
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Neuroscience Laboratories

so AU A PR E
Cognitive Neuroscience Group

JEEE — BB ##X  prof. ichiro Fujita

[2D%R3 . WRZHND IWOL<HZHFEATS

Deciphering the neural mechanism of seeing the world

ROWFRE TR HAE - RO MO LT o TV ET MADIHEMARAERETEON TEEITOE T AL EDLY DY EF
ETHIENTEET INEFERATALEFTIVTEZETT %5, RABEOMBEICHED ST BIINEOBIZ—ZE LTRLETH L Z Ll
WAL T ML AR EOZL, & 5VIE K OB ERLEEIZ Lo T WIZEMLL TV ET E/2. RV 2WESMBOWERIZ LoTH
SFHNGERRSN AL HNETAMEN S | HEICHLS DX 2RTIHFEMTH ) 2H5 . BB HRETHHFUL KT TTFOIRETIE, &<
VIR AR E M ARRERR DO o OREEZ W REIC L TV AN ORH il ig e T 2 L A 2 M O Z HIELT»Ed .

AR EEHREMRICHABRZEAL T HRRENEERANSEER

Staining of dendrites of cortical pyramidal neurons by injecting fluorescent dye

23

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

http://www2.bpe.es.osaka-u.ac.jp/
https://cinet.jp/people/2014265/
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Neuroscience Laboratories

WD FHRENDFHARE

Cellular and Molecular Neurobiology Group
IJ-IZFE.% #3RX  Prof. Nobuhiko Yamamoto

Bin - RIBAFICEIWMERDL <A %S

The mechanisms of neural circuit formation during development

72 BB E ORI BNTHREMBOAY T =7 PED I L THEE SN L L) MBEICHIRZFE 0TV A, TN TOWNZEL S . kR
B O FEARFEENIMARIE A O T T 7 T ZRAE LTI S, — 7 THIB O A VRIS 502 & ORI sk 32 A TR O B S IR B Lo TS fii
ENDZEDTRENT VD BT R EOMEEBIERICER LT, ZOMM - 5T A= ZX2ZHLNIZL L) ELT WD M2, I
BB MRIEEIRAF 0 2 I - > F T AR AR 55 TR O MBI TifgEx o T b,

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

RN R R R ]

1 ANEEOEBEICEERNOEGETFRR (EEEFR) P REPOBHREERARE T
Y3 (A

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

2 KBEBIBHRERRE DRS 1 RISHIZ BT (5). BRWFICEDHEL (h), zhy NP/ WWW.fbs.osaka-u.ac.jp/labo/20a.html

BMBROKA DT & SIET 5 (5). http://www.fbs.osaka-u.ac.lp/eng/labo/20a.html
Spontaneous neuronal activity (middle) occurs in the organotypic cocultures (left) of the cortex http://WWW.be.Osaka-U.ac.j p/Iabs/yamamoto/

and thalamus, and regulates thalamocortical axon branching (right).
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Neuroscience Laboratories
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Dynamic Brain Network Laboratory

e E HIRX Prof. Shigeru Kitazawa

RIFEBEE RAFIvORRY D —HELTIBRTS

Understanding brain functions as those of dynamic networks

ORI - BB - BEASL I =2 a r ETEH MR BIEL TV ET, 1861 FO T U N TFOFRRLLK, MO EEEORTEE
EBRTAHIETHBLTEE L2 L L BT A2 —38, —a 724 —flZ ) ML CTHMIIIEEL A JITE L 2B O FIR S BRI EHE L
THOTERDD IR EIN LD TTFAFIv I T LA YAy T —ZWEE T, AT 2N S LT, 2 oI ERT 5
DAy 87— L2 OBEEE Y5 2L HEE LTI Z EO TV E T HIET SiE 1. 22 A DR, 2. &) H ., 3. B okHE. 4.
MHEMFROLZEN, 5 AR ELIBIITbI) 3,

Functions of the human brain ranges from perception, motor control,
cognition to communication. Since the discovery of Broca’s area in 1861, brain
researches have been developed by localizing each individual function to a
specific region in the brain. However, any function cannot be achieved by one
localized area, each individual column, or a single neuron. Any function can
only be achieved through dynamic collaboration across multiple “localized”
areas in the brain. Dynamic Brain Network Laboratory aims at finding a
principle of such collaboration across multiple regions, while the brain exerts
an important function. Functions being studied are 1) perception of time, 2)
motor learning, 3) eyeblinks, 4) visual stability, and 5) social communication.

BRE ZEIC[BREEIC EB P ER T BRD 2 DDRy bT—7
Blink-related momentary activation of the default mode network (top) and deactivation of the dorsal
attention network (bottom)

http://www.fbs.osaka-u.ac.jp/jpn/general/lab/181/

http://www.med.osaka-u.ac.jp/eng/introduction/research/
physiology/brain
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Biophysical Dynamics Laboratories

TEFHRE

Physiological Laboratory
é% P& 3K Prof. Takashi Kurahashi

HEBLREJEBRFTYIFIIBHRICEMIBZEBEID

Cellular electrophysioloy for the signal transduction

T2 BIE BN O L SOVERERIZ BT A - 55 F O > 7 FIVIERURZR SO W TR 2 HED TV 5 IR E Tl FRIC U T ORI
EHTTND o FEIBOEIFMME, /Ny T2 7 TELREOFMBFAMZ HW2BEBRUERSE, AV I AT 07 ot Ra% w7z
WO S R O L, BERIE O EREEHE R EDENSE, 73700 A ZOMB/IMELENTOr —Y FMEEMOLREE, a2 da—s—3
Salb—var, FBEMIIS U7 a7 ka2 HGCETREGEOEAE - @R ETH L./ LNVOEBEERD VAT LAETVDLIDL
LT, E&ED 100 nm (EE10 um) BETHAWMBOMESDHITON L F7-bid. ZOBMBEEANOT FoIVEERY 7 5 — B OB RE R
CAMP % Ca? OAv -ty Uy —NTOBEARFEEFRMCTHEL ., ERILL 2. OB 2 WAL N ERNZ /3T A= 3725 OBE L
BLREDLYEF->TVE, &5, RIBIIRERAFI ZRTA 2 DIANT TA Y MPEU LG TANZALEWSPIZ L2 DX A &7-F /L
NV DAMEEE V2 FEERREZ B LT, A2 BIIERT 7=y 7R, VI N/ NP7 ORMBEERESE, FrL{HB L~ T TV EE
EBAREE RS AT A T DAL ST A SN TR WS H ORI R ENIISHA L2 WEEZ TV,

We are interested in cellular/molecular mechanisms of signal transduction in the
nano-level structure. Our lab is especially focusing on the real time measurement
of the molecular dynamics, and has expertise in electrophysiology (patch clamp),
fluorescent imaging (visualization of the fine process, Ca®* imaging), biochemistry
(real time measurement of enzyme activities), photolysis of caged substances
within the submicron cellular compartments, computer coding/simulation,
electrical hardware (mostly, analogue circuit). One of the model systems that
exhibit the nano-level structure is the olfactory cilium that has a cylindrical shape
with 100 nm diameter (10 um length). We have quantified enzymatic activities
(adenylyl cyclase) in such a fine tubing, and kinetics of ion channels (CNG, and
Ca?*-activated Cl channels), dynamics of second messenger factors (cAMP and
Ca?"). Quantified parameters obtained from such advanced techniques are directly
linked to our sense of smell. Incidentally, in addition, we have shown the
mechanism of olfactory masking, and the mechanism of cork taint in wines.
Through the experiments treating such a tiny structure, we have developed
techniques, and logics, soft/hard wares, and are planning to expand the
newly-developed materials to broader ranges of research area employing tiny HRMEOETILE LTORMEDIEREBRDFHIATS—K
biological systems, to which such systematical analyses have not yet been applied. Signal transduction cascade in the olfactory cilium

D013, Takeuchi Lab
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Biophysical Dynamics Laboratories

[
IR R =
Photophysics Laboratory
*H E— %iﬁ Prof. Shin-ichi Kimura

BAMBIFEEDRHEDERRZRD

Investigation of the connection between life science and quantum physics

A B GIZHN AL EPUSR A TR IS . WE T O =121 30 CEF O ZLDRIE T § o 2 DL MBI R WH M TEE 2 Y5 5720
2 EFREAME STSERWRRORTHHILTE 2 LIk TURIEZ ISP TE R0 ) T2 BONIERE T LTH 22t 2 15
DILFZEDMRRICAR Y T Fexld, TOI)AMMIITL . BFHMERNSIET LY rabu el 2ozt - 7 VY b EZE
O WX BAEEOH LV - A AT YT FHEEMATHIEL B L WIERR OB EIZ B RO RR L T ER ORI EITo TV E T,

N

Life phenomena, such as redox and photosynthesis, and physical properties of solids,
such as magnetism and ferroelectricity, originate from the change of electronic

structure due to quantum mechanics in materials and their interactions. To clarify the
electronic states provides us not only the information of the origins of the life
phenomena but also the expectation and creation of novel functionalities. To visualize
of the change of the electronic state, we also develop novel spectroscopic techniques
using synchrotron radiation and other quantum beams. On the basis of the obtained
information of electronic structures, we are aiming to develop novel physical properties
of new materials.

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

http://www.kimura-lab.com
http://www.fbs.osaka-u.ac.jp/labs/kimura/
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Biophysical Dynamics Laboratories

T/ NAATA S ZHORARRE

Nano-Biophotonics Group -~
4l
#_t&f!; #ﬁ(i‘f"ﬂ Prof. Yasushi Inouye

22 ZORAZFMELTERDFZED

Observing bio molecules by making full use of photonics

F/TFo/AY—=ENRNAF AT = EHIZT A V22 AERRA LT N F T h 22 RAEMEN LS B ORMET>TWET . &E T/ R T B
LOEEF I/ GAF—EDF /=TI T MNESN LT/ Fray—, S<rahEyTE200 - kBT HIRB 6B L . Mgk
Ko TR BERE - BOMETYy Y 7T DHEMOMSE - M2 T-oCwET &l HEA A=V 7 Or2b i EIE )/ 7 525 — 1k
RO, 7 RBEIOA A=Y U I LB MM ORI, 7 )V 7 BELS I £ 2 AR UR T, Fano 2506 2 FH L 7218 i i
R TIAE L — OB HERICL 25 F /il FIH L6 5HllB XA 2 =2 V ZF B O 5 E P BAADO LRI R T,

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

: 15

f f T f B &
1:113: 1 6:1102: 315: 1:30:1

" : TSFFEFTHEREINDF/I5ZA2—ZL-TEBEEINT Hela #EO®R
g - i T .

Fluorescent image of Hela cells stained by Pt nano clusters.

_ http://www.fbs.osaka-u.ac.jp/labs/Inoue/hp/
20 ym http://www.fbs.osaka-u.ac.jp/jpn/general/lab/22/
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570y HYAIVR
+ [5) bff 3% 58 RE FEHCHE G I

Building Block Science SA Prof. Mitsuru Akashi

BEIRIE I & 3 = RIT A BB OIS

Construction of three-dimensional living tissues by cell manipulation L'ﬁ -~ = '\1

AR (ENTA 27T 0y 7)) AL THEHAT, BT 5 2T TRA LA LA ST T 5o ARSI A S AL THNRT
WET, A B OWIZEE T, M E RS 2 & CHRRE T 2 AL O 2 2 Fk L £ 37, Mgst~ M) v 7 2% Layer-by-Layer (LbL) % CHillgz
ECZII— M52 ET EFBEUOZRITEBHIREREEE T2 Z LI LTV E T ML MR, SEHDDE R DA O E ORI~ DILH
(SRS HET] e PR AR R~ OIS AR STV E 970 =Yt ARG O EREEIZBI LT, 200174 8B L) B LB ABE TV E L
T, ﬁ:&@ﬁﬁ%&bf ZRITCEEE TV (LbL-3D Skin) OEFSEELADOPEA ML D U720 MO RFAFA A S LN TS DDA T
LN B72OIIFEBREEALA L THY) . "HARFEOBER" & LTHEOMRBE ML TIRELTWE TS S/, BRI EH LT, iPS
M2 B L 72 & SR TEIB B 7OV Ol el AL RIS E 2 AT o CB Y« FHEREFISRO SN LM HARORSEL R LD TVET,
In our lab, we have constructed the 3D tissues that mimic human organs by employing unique
approach “Layer-by-Layer (LbL)” technique. By coating extracellular matrix (ECM) to the cell
surface, we can construct various kinds of 3D tissues. We can also construct 3D tissues which
contain blood and/or lymph vessels. These tissues should be the promising candidates for drug
screening and regenerative medicine. From August 2017, international standardization of our
developed 3D skin model (LbL 3D Skin) as alternatives to animal testing has begun. We intend
to challenge international standardization of tissue models and change the face of industry with
B - our new “building block” method. Moreover, we challenge the development of innovative tissue
o models as regenerative medicine in collaboration with Graduate School of Medicine to create
novel platform technology.

@—0—

MEREAANDECMI— M &BMmE - 1>
INERIEEE BAL S RITERRIBE
Construction of 3D tissues which contain
blood and/or lymph vessels by ECM coating
onto the cell surface using LbL technique.

BTV 5 T0v o944 TV RHBEHRFRHEE HP

http://www.fbs.osaka-u.ac.jp/labs/akashi/index.html

BADYATVRAL /) N—
55 3% 55 I

Laboratory of Science & Innovation for pain

LS (i) M fBokE

SA Prof. Toshio Yanagida

BADIREEZARAICEDTICHIDIVRATLORFKZLTOLET

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

IO NRBIE L DO — DT EEROEHEEHOEDT T —2DEE > TVE T, £ i RATERIIE L 2D 720, BY)RIEFED
VBTT Lo L. FBIICHE TE AN DY TR A JADEZ LT INIMAZEDSKE VO T, RYLHE RS LEROITHE SN |
Y 7 O AR CAEIRE BB IC e 5720 LET,

TAADBINIE ML DT, TRCEHHTEDLDEF Lo ERVWIFRZEB>TNET—
FCHPSEFER) I THMAERELELEZFETTCOET A BIEIEY T =5
MCe Y 2T, 72 EADRAZBRLTWAET = 0 LIFHIES ) LA THaED
Mg C AR RNCHPTICHE TEL VAT AR ML TNET,

Pain is one of the most unpleasant sensations and serves as an alarm to inform living organisms
of a crisis. Since prolonged pain is harmful to the living body, appropriate treatment is necessary.
However, there is no method that can evaluate pain objectively. The sensitivity and expression of

MM7ALIZhs pain vary greatly depending on individuals, so patients who need treatment sometimes fail to

(T E DR TR
e E receive treatment. Other times, inadequate pain treatment causes severe side effects such as

vegetative states or drug addiction.

Since process of pain recognition is highly complex and not easily clarified, it is considered to be far too
intricate to be able to elucidate everything about pain. Meanwhile, there has been great progress in the

HEMRHEETIE. BAORNICEST oM, bN4EMA{EE  [eature extracting systems from the brain. With the power of artificial intelligence, we are developing a
FEICBHBAMEL. AOMEEALAHR7LTYXLG  system which can evaluate pain without taking the verbal information from the patients themselves by

BRETVBRICLZERE=SY T ORTLERET 3, drawing out pain data, including its intensity or severity, through the use of big data analysis.
In our Science & Innovation Laboratory for pain, we have
identified bio-signals from the brain that lead to the perception ﬁ «7} D 'U"]’ v 24 / N— VA= ;t |§_| Eﬁ%%m H P
of pain. Using artificial intelligence, we have also developed an
algorithm to distinguish pain & to monitor it, utilizing an
electroencephalogram.

http://www.fbs.osaka-u.ac.jp/labs/pain-science-innovation/

. 4 RIBTSEE  Biomedical Engineering Laboratories

HMRRBEBREZMEE BT T

Laboratory of Tissue Regeneration Prof. Nobuyuki Takakura

Regulation of diseases by vascular biology and stem cell biology

MEEWS S L CHMBEILEWS (- &3 7 REHI E?.}.

i 5 7 & F A DR DML TIX & 4 OAMIRFED S & MR R 1 EMI 2 58 L 72 LRI 25 0L L IEH 2R 2 RO 8 E 2 TR L
9. COMRBRBROEAR L O T OPME TH Y  MEBEFEFED 2T IUTHE - HEIIBRSNTEA KA OB R TIE, mME LD
G AN Z XL WO THEESIT I ONI R E DA AR AL TH R E R L TV,

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.

R MENRMIZIE EDHIBLIBIERENEHBLTVBEZEAShTEELAY, K
Fz EBEFOMENICMEAEMARICREICHEL T MEHELHEL S 2 MEREEH
MpERWELELL (Cel
Stem Cell 2018).

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

BEFERFHREE HP

http://st.biken.osaka-u.ac.jp/

- LRI TSEE  Biomedical Engineering Laboratories

BPAENSFHEER

Laboratory of Cancer Biology

P R

Prof. Eiji Hara

fHEEIED DA EBILICHIFDREIDERA

Studies on the roles of cellular senescence in aging and cancer

72 H D RS AL 37 2T 5 S 2 15 1T A R EREE M ATV L[ ML E(LIE DR EEED—DOTH D) Mifao
BE IR IR B A PRI L LTV TV o, L LZD—F T, %EH&%R%E\_ L7 AL I 1Ak % % 70 IR T % @ 56 B9 % SASP
EIHIN BB RERITIETIIERZ R L, VAT RET LR H2 ZEEWSPIIRNDDH 5 FxIMILEILIZIE SASP 12
RO R BEDARAENED B O L NI RPN E LI B T2 Z E DDA & G074 7 SETER B FEIE L H D —
DIBS>TVHEE R ZDOAN =X LD EHHZBIFL 2 EZT> TV 5,

Cellular senescence is the state of irreversible cell cycle arrest that can be induced by a variety of potentially oncogenic stimuli and has
therefore long been considered to suppress tumorigenesis, acting as a guardian of homeostasis. Emerging evidence, however, reveals that
senescent cells also promote secretion of various inflammatory and pro-proliferative factors. This newly identified senescence-associated
phenotype termed SASP is likely to be associated with homeostatic disorders including cancer. It is therefore quite possible that
accumulation of senescent cells during aging or obesity in vivo may contribute to aging- and/or obesity-associated cancers. By
conducting the following studies, we aim to clarify the molecular mechanisms underlying aging- and/or obesity-associated cancer.

NAFWI Ry 2R A =T 2 TIC LB BRECFBEER T p16M“D< 7 ADINES
[tk 22k o

Real-time bioluminescence imaging of p16'¥% gene expression during aging process in
living mice.

DNAEMZHRE HP

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

6week 12month 20month
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. 4 RIBTSEEE  Biomedical Engineering Laboratories

HEHIHARZE

Department of Oncogene Reaction Research

HEH Iz i RZ

Assoc. Prof. Shigeyuki Nada

MR L B EXANDZ X LDRRE G f- .-i

Study of cellular oncogenesis and malignancy

LR TlE, PAFRGER T OFRORRES LU HIRMZ B S5 2 L2 T, B oL - GILoss TR, SHI2En 6 Ok

WeAE R T 2 B A A AU B2 2 L2 AL LR Z DO T2, TNETIZ, Sre MF % — ¥ SFK 2 #EMICLT, £

DHNIEA L BB IO FIEI 51T 2 FERE L HHEE O BT 2 D TE 72, 72, SFK ORIEROMAEIHE ) A OENAL (R RS
FRRMEICBE 22 DTV 2,

The primary focus of this department is to understand the functions and regulatory mechanisms of proto-oncogene products which play crucial roles

in the cell signaling pathways involved in the development and differentiation of animal cells. Understanding the critical functions of these

proto-oncogenes would provide insights into the molecular basis of normal cell development as well as oncogenesis, which can be considered as an

aberrant form of differentiation. Presently, we are focusing on the proto-oncogenes

' * encoding protein tyrosine kinases, particularly the Src family of tyrosine kinases

(SFK). SFK is known to be involved in regulating cell-cell and cell-substrate adhesion

w and cell migration. Malignant cancer cells often have elevated SFK activity, suggesting

T— the potential role of SFK in the progression of cancer metastasis.

SFKs i SFK O TEME SIS, C oINS Tyr 7" Cskic & T U S BE & 1 3 ERTEME (Inactive). BV

S B b B EEME (Primed) ICEBRT 5. M HHEEZS D 5 DRIB(EGF & £ DIETEE F X #
RAYII Y I R)EZRTBE. EEESFKABEL TERNCEAEEABEOY > BRIEEBLT
BRI E £ E <,

—_— Regulatory mechanism of SFK. SFK activity is regulated by phosphorylation of its C-teminal regulatory Tyr
residue. Phosphorylation by Csk leads to inactivation of SFK, while dephosphorylation by certain
phosphatases converts SFK into the primed state. Upon stimulation with extracellular factors, primed SFK
becomes functionally activated and exerts its biological furction.

FEHIETRE HP

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

1
ar -
HTP

Prisred
4
Csk Cell response
Growth, cell migration
Transformation etc.

LHIBTSE  Biomedical Engineering Laboratories

EFARDFRILBFHREE

Department of Biomolecular Science and Reaction

Bz BH Br—

Prof. Shun’ichi Kuroda

SETICBROLFINAARKMOBEFEEEABILZBIELTOHET

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

BWFRETE, AR TROMELER (BUR) 125D ke B BLRE B L . T OIEB RIS N F B EAR OB 5% 1T > T W
B o FARIIZIE RO R E MR M A R LK T2 7 A VAR BTN E T LM EE L AT L OSNAFF/ T RV) | e MRGEZEA
FEBMILT LA LB MREEIZEDS W LW g sl B, AT L2 HE) LIS AT TR Y & a7 & 5% LA IR A7 BY
WA ARG D F L OVEERIEEALAT ONA A2 3 —) VERNIRE S >3 B EREIZBRE T 23 F IY AV, EV R A >~
R R R T DR R OBUG A & AR R B N A+ 7 0 OV ATEREE B D 2 M S R E RIS 5 IR A2 1T > T b,

The aims of this laboratory are the analysis of
intermolecular reactions found in various biological
phenomena, and the development of bio-industrially
useful technologies by utilizing these reactions.
Particularly, we develop an in vivo pinpoint DDS (drug
delivery system) nanocarrier (bio-nanocapsule) by
mimicking the function of viruses, a novel
quantification and evaluation of all odorants by using
an array containing human olfactory
receptor-expressing cells, single cell-related
technologies by utilizing an automated single cell
analysis and isolation machine, an oriented
immobilization technology for various biomolecules,
and a bio-missile for selective degradation of
pathogenic proteins in vivo. And, we analyze the
catalytic mechanisms of built-in cofactor-containing
enzymes by crystallography, and the bacterial
two-component systems.

BHESEMREACF =, 2700 AqF s TR EERERENE SADH I EERGERMOHY b
1= E&0s RN (T

Crignted immobiisstion of antibodiesky  Automsted sing'e cell anabyizand
hin-ranocapuis (High-spesd 20 brage]  pickingup robat feommarcialimed)

EEDFROBFEVIRE HP

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

. 4 RIBTSEE  Biomedical Engineering Laboratories

BOFTHRERTFHRESR

Laboratory of Supramolecular Crystallography

Bz N Fon

Prof. Atsushi Nakagawa

FHEEDFOUGBENSERRREIERETS

Understand living process from atomic structures of biological macromolecules

AR THAA R, 84 05 308 D Y R— 2 MR AT DI LT TEORRER 0720 il 4 DT R—3 M T4 B A
ELTOEMHEERRET DN EETT HIBOMRE T, ARFEHETANALE DR FHEE RN - AR B 2 E A YRR
BIRDDH B8 273 M DSAREEREEATOEEDIZ, SPring-8 OAME S F A BREREMTE — 27102 X MEANEFL—H— SACLA %2&%
FIRLI AR F IR RO XM ST O 720 O 12 FEORIE LT o Q0T 72 HABRITIERSEME O 70y« 7 M I35
Pefli 232l 77874 — 4 (BINDS) NS WL AR T ARG R L L7y o X0 B ARSI O SR E B AL 0TV,
Macromolecule assemblies, consisting of proteins, nucleic
acids, and other substances, play key roles in all living system.
Our laboratory works on the structural studies of biological
macromolecular assemblies and biological macromolecules
using X-ray diffraction technique. Development of tools for
X-ray crystallography of biological macromolecular
assemblies, including the synchrotron radiation beamline at
SPring-8, is also one of our main works. We are also working
on the “Basis for Supporting Innovative Drug Discovery and
Life Science Research” project by Japan Agency for Medical
Research and Development (AMED) in the field of structural
analysis using synchrotron radiation.

_ERIBEEHF DS TE 7500 AN

SPring-8 NAEMFBH FREHFEERMME—LT 1>

(BL44XU) A X B VDTS B PIEERATSHT= HP

Synchrotron radiation beamline for supramolecular Atomic structure of a double-shelled

crystallography at SPring-8(BL44XU) virus, Rice dwarf virus http://www‘protein.osaka_U.ach/rcsfp/
supracryst/index.html

- LRI TSE  Biomedical Engineering Laboratories

SeimETAIATS = (nWRisemiron—)  deEdE oA BT

Laboratory of Advanced Protein Characterization (NMR Rescarch Group) ~ Assoc. Prof. Yohei Miyanoiri

BRNMRZFIALICED FEEBHDERERSHEITEORH

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

B NMREFEAEOB 2R ETEHRE RT3 METHEL LD TELENFLETH LN, FRELLEHEDO S TR ART
5 & NMREZORIEEACCHMENSBEZF LD GG L T2 EPNETH L. 20 "G FREOBE 2B T ARV —7 Tk
WA OFA T d B AR T R AR (SAIL) E2 W RS2 LT, 50 F#80-1000kDad 7 Fia & MTEB LU HEAEEAEIZONT
NMRIE5 & @B L | #r 7o 2 B SRS O IR T L2 HESL LT & 720 AR SAILE L Sl NMRIEE & A h 8, REHE
s AL B T REHEEA ROV TEEEREEZ O35 5 HIET .

Our research is concerned with structural and dynamical aspects of
protein function. We are interested in elucidating correlation between
structure, dynamics and biological functions of proteins. To pursue
our goals, we use NMR spectroscopy. At present, the solution NMR
study of larger proteins (>50 kDa) relies exclusively upon the
information obtained from the backbone *NH and methyl *CH;
signals, which are not sufficient for precise dynamics and structural
analysis of proteins. In order to solve this problem, we have been
developing the Stereo-Array Isotope Labeling (SAIL) NMR methods.
The new SAIL NMR methods allow us to observe 'H-"*C signals in 80

- 1000 kDa large molecular proteins. This information is very useful

for understanding the precise structure and dynamic property of
various macromolecular proteins.

1S MO of
TrSALL MSG

SAIL 7I/BEHIN S FREAE
(82 kDa) @ NMR A7 L

HMQC spectrum of SAIL labeled 82 kDa large
molecular protein.

SRR E (NVMR & 5 —7) HP

eSS NMR &£E& (950MHz)
950 MHz Ultra high-field NMR

http://www.protein.osaka-u.ac.jp/rcsfp/apc/nmr/
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Biological Dynamics Imaging Center SA Prof. Toshio Yanagida

W5 EEEamikEE

Fluctuation and Function of life

HAR T AT 2AE ARG T TOLONI G TR O R EETT 5 THMIE, 2/ A X2 ECHHLTRERFEMO 2 PRI EET L
L. ZOBIIHERHTOSEE T WO X IIATEM TIZAER T A A0S CEFZMMILL T, ATHMRTIIEHTE 2V
FHMAECHAEE LT ER L COE T RADMEETIR, 5 FE—F—20Mlld. WETLHFAA—T 7 - F/5H, WEEI A A—D 07 7
EEREMELCEINL . Y 3ab—Yay - BEICEoTHNT - €7 795281080 TUAERD I =7 2HEDOLLATEN ET,
Biomolecules assemble to form molecular
machines and their collaboration allows the
activity of biosystems. Molecular machines do
" not overcome but use Brownian noise to operate
Cell with high efficiency of energy conversion.
8 M gy
- Operation of melecular machines, however, is
not accurate but flucuates. “Fluctuation” is a
- * negative factor for man-made machines but such
N - dynarmical states fluctuating elements are wisely composed so as
- to form flexible and adaptive biosystems. The
aim of our research is to develop new
technologies such as single molecule
nano-technology to approach the essential
engineering principles of the flexible and
adaptive biomachines.

B SEREE X T L DIENICBRTAEHDI 1T b SREOHE
HRMIIED RS /5 7RI EoTHHRRECEHEC . EREEAA—T TR HP

Concept for understanding biological system containing many dynamical states.Dicision-making is . . f
achieved by bias in YURAGL. http://www.fbs.osaka-u.ac.jp/labs/yanagida/

| Dicision making for ane siected state in YURAG tatwrectar setection) | NSLELEL LML
Whole-Gell

MODELLING

. 45 BB 35 3¢ 58 1 Special Research Promotion Group

JO0ZwHF/)RIVREOIIN—T

Protonic NanoMachine Group

AEHIZ HEF il

Assoc. Prof. Tohru Minamino

E0EHXDIRBE ZRD31HEH ZEBIS

Understanding of ordered protein export mechanism

BIZTOEWTH L5 237 HITMBENTER SN2 AN E LI O THREZ 3818 T2 5 X7 BId, MR EA 5 A E R 2 B 2 Tl
FTANIELCELE SN B NED B B oA 2 EEFUIE BIO Y X BO A2 BRI L BREET 235X TE RS /87 Bl 5B b o T v
508 8 MO MAZ IR 5720 RZIINT T T OEEEGRE TH L NATBZIIE RICLTHIRZIT 20TV 5. NATIIH
30 DB E DO % L3 THEHR T I, 7y 7 HHEDIEE IR SN 2 A7z b 13 BRI B LRI B R AT &
WA TEE ) TMAEDEDL ZET NATEOHERDNEEZ RO S AEMADHIZHIFL TV 5,

Many proteins, which are synthesized in the cytoplasm, are
exported to their final destinations where they exert their
biological activity. The protein export machinery, which exits in
biological membranes, is responsible for proper protein
targeting. The bacterial flagellum is a supramolecular complex
responsible for motility. Flagellar assembly begins with the basal
body, followed by the hook and finally the filament. The flagellar
protein export apparatus coordinates flagellar protein export
with assembly. We are investigating the ordered protein export
mechanism of the flagellar protein export apparatus by genetic,
biochemical and biophysical techniques.

Bl i RAEDEBICFET SN VERMFRBEISBROBRL VAP L2H® 2 BROEHRE THENAELEIBE. Ty, SHEDOIEECHET S, Ty
T MESHEITBBADTIEME S NV ED 5L B5ATPase) > JRERN OEBRENE,  VORIPHISEMMICEIET & NAEDIRTICHEET 22> /N ERREED
ATPase!) > JHEEWKIECY L JEFNACUL JICHEETBZETRNAERMICHETE S, HABEREUPTIVEDY, ZORBRT Yy IOEGEFILL. BHOMAERET 3,
The flagellar protein export apparatus is composed of an export gate complex made of five Flagellar assembly begins with the basal body, followed by the hook and finally the
transmembrane proteins and a cytoplasmic ATPase ring complex consisting of FliH, Flil and filament. Upon completion of the hook structure to be about 55 nm long, the flagellar

FliJ. The ATPase ring complex is associated with the C ring and the docking platform made of protein export apparatus switches its substrate specificity, thereby terminating hook

the C-terminal cytoplasmic domain of FIhA. assembly and initiating filament assembly.
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Sensory Transduction Group

{Eiij *E* 1/1L4\

Assoc. Prof. Shuji Tachibanaki

BB3VFREEORETRADNESLHAZERD

Investigating molecular mechanisms for the daylight vision and for the night vision.

EIHMLI Lo TREMRI L, $OZRTWETHMIBIIIAME LA LA H Y REIITETT T, #EE T TS T3 HET O
WAL DEIHEDOBPT TT A EOFFOMWE DS R TIIEARRT, £2, Fv v F R VOR—VIEH I DT 75, BT
TidEAR A 150km OHEEZHTHERE o SRS Z DL RIEEZMA TV 20 6T L, HELHEO TN EIUTE A %2
TR OMEENSEDRIILTHN LD, 57 F LNV TORMEAEMEL T E o EBE LRI END R T 572010 EE SN
BEG o1 HE I CEAF - TOET  INE DR L ST HOBN L HMADIHIELIT> TV ET

In our retina, there are two types of photoreceptors, rods and
cones. Light response characteristics differ in rods and cones
in two aspects. One is the light-sensitivity: it is very high in
rods so that they can detect a single photon, but in cones, it is
100-1000 times lower. For this, rods mediate night vision and
cones daylight vision. The other difference is the response
time course: it is much briefer in cones than in rods. For this,
we can see objects moving rapidly in daylight but not at
night. We study the mechanisms of these differences at the
molecular level. Not only in the response characteristics,
rods and cones differ at the cellular level. We also study the
molecular mechanisms of these differences.

HBEABRGEREIIV—T HP

http://www.bio.sci.osaka-u.ac.jp/bio_web/
lab_page/kawamura/
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421K (rod) £ $fEth (cone) (). BADIEENT Ty Y aKICHTEHEE(AL). SiaE
EXBBEDKE ESDERET ).

(Left) An isolated carp rod and cone. (Upper right) Family of photoresponses elicited by various
intensities of light flash. (Lower right) Intensity-relations.
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Human Cell Biology Group
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Assoc. Prof. Masafumi Saijo

DNASIBZ BRI B LHALECDREXRBDDN T REZERTS

Mechanism of DNA repair and molecular pathology of DNA repair deficient disorders

ERHEHREZHS DNA 32 O/ - IRERIC LM TG 2T TV 5. 2N O OIRGIIRRERS ) AOARNEEEZF | ERIL .
OWTid, MIKIE, $5b. BILDFRIZZ>TW D AEIZI NSO DNA B2 1515325 S CHMLEEZ 50 . BEFREERL Ty
Do ALV — 7 1E B 12 X 5 DNA B2 B1HTH X7 LA F FRFEBEO S THREOMITE | ZOBEREL RIAL A
FHIEAL - R RE IR E SIE T2 ¢ MBI R TH 2R e . 37 1 VIEMERE . SRV s R 2 O R B T o 2 u—
=T EEDOERERREED N A 1T > TEBY b NOAEMIHE AWM LT DNA 525 F 6N TV A 0O MHEIIFEHNE LT,

DNA carrying genetic information is constantly challenged by various damaging agents from
exogenous and endogenous origin, leading to mutations and genomic instability, and to cell
death, cancer and aging. Every organism acquired versatile and complex DNA repair mechanisms

to maintain the genetic information. We are interested in the molecular analysis of nucleotide o
excision repair that removes bulky, helix-distorting lesions, including UV-induced lesions, and in _— T ﬁ
the pathogenesis of human genetic disorders which have a defect in nucleotide excision repair E

such as xeroderma pigmentosum, Cockayne syndrome and UV sensitive syndrome. Our goal is =Ty ——— m

to elucidate how human life is protected from various DNA damage. . E E -

XTLFFRBREBEICE2DODBIE 1 /L FDBELEEEHELBEAPEET .5/ L2HDEE ]
125/ L EDEDIZFRD DNA BIETHRETHDIH L. BEEHE U EEREES ThATHHEETF N [ inpat Dra symaienis |

$HRISHIRD DNA BB TLRICEEET 5. 2 DDR B TIHBERHMOBENR LTV DY, Ehr5Id£ED —ﬁ!{_ﬂ—
MRt BES ARSIV —T HP

BF B EERISHETT 2,0

There are two subpathways in nucleotide excision repair: global genome repair and
http://www.fbs.osaka-u.ac.jp/labo/03a.html
http://www.fbs.osaka-u.ac.jp/eng/labo/03a.html

Two subpattways in ruckeotide excision repair

transcription-coupled repair. Global genome repair operates throughout the entire genome,
whereas transcription-coupled repair specifically removes DNA lesions from the transcribed
strands of actively transcribed genes. The two subpathways differ only in the mechanism by
which the DNA lesion is recognized. Following the recognition events of global genome repair
and transcription-coupled repair, the subpathways merge into a common pathway.
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Synaptic Plasticity Group

HEHIZ EK BT

Assoc. Prof. Keiko Tominaga

I A BT ODFANZAL%ZEBIS

Investigation of molecular mechanisms of the mammalian circadian clock

BEAR - FEEE. ARIR, MUE, RVES WA EDSESERAEGBRUCRONLMH ) X213, WA SO HAHRE A Td 2 BEHIEEHI Ko TEA
MENF T AT TR N7 T )T ERIZLDET LI LOIZIZ L TOAYOEMBLGUITE ) AAPHELT S bbb HEREEE D
LHEAMOZEB O LT, ARG A Z MR L BRSO 100 DICEE R CH o720 hr 00 E T 0725 1%, FLEOMA
KERT D53 F A Z A LD WTIIEZ#ED T E AT, BEH ) X 20 MRy 2 T HIRE D5 | T2 LA N IHBER SR T OBk E |
WIS O F A=A LOFHZ HIFLTWE
Various physiological and biological processes including sleep and wakefulness, body temperature, blood pressure, secretion of hormone, show daily
rhythms. These rhythms are driven by endogenous time-keeping system called the circadian clock. In all eukaryotic and some prokaryotic organisms,
circadian rhythmicity of biological
phenomena is a fundamental property. It
shows that the circadian clock is a quite
important system for species survival and
prosperity under the periodic changes in the
environment accompanying the Earth’ s
rotation. Our research goal is to unravel
molecular mechanisms of mammalian
circadian clock. We are especially interested
in plasticity of the circadian clock and its
molecular mechanisms.

1 &2

1 : vy ROTEY XL - BBREREIAICEEA L T8 XA, EEBRFICTELE
(RENTRULEBDS) BBRE 0L DEMICLEN >TTU =527 3,

Circadian behavior rhythm in a mouse under constant dark conditions (from the day
indicated by an arrow) following light-dark conditions. Under constant dark conditions,
the rhythm freeruns with the intrinsic period of the circadian clock.

2 BEETICHSVAHIEOB ARSI FET SRR X 1% (SCN) JEETICH
WBERESET I3 By BRI EY X LEZIT,

Cultured slices of the rat suprachiasmatic nucleus (SCN) which contains the mammalian
master clock. Under culture conditions, the circadian clock can continue to tick for more
than several months.

. B@IBFFSPT  Research Alliance Laboratories
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SA Prof. Keiichi Namba

DSAZXEFRMBREICLIBEEDRFOHRE

Development of structural biosciences by electron cryomicroscopy

MBS A MRS e & A REE R Y >y Bk 2 BB 40 1€ — 7 — sl S TRy sV HE St s 1)/ v v il
DWT, ZOACHES. DL BIERIE, AV F LRl mEETYA S I s REED LA EHF - HFLOVTHMT 5.7 74
FEF BB L7 — S W LBGEAT 2 L0 mE b § 5 2 81X« RS F OV EE mELL ., ey~ vy
DIFFREED SBEE I B LTI T/ < VU BRE R E R ONA A/ 707 — O R R AL Th o

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

1 MEDEBHBENAERSTARTONRTT, EROE—2—ICENBH2HEBEEEL
THENEREANAERSTOMER S/ BN I OEEEE TRl ESNEIRRET 5.
Many bacteria move by rotating flagella as helical propellers with rotary motors at their base at
around 20,000 rpm. The flagella grow at the distal tip by self-assembly of proteins translocated
there by the flagellar protein export apparatus.

2: 7 A A BFBEMBEIERBL FEEBRA FICES LTRAIE T 3L EP L <
B FOREEEF LT EOUFEEEZOELEBR TE 2RI LTERTEDR
HERBICLWDDHD,

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

http://www.fbs.osaka-u.ac.jp/jpn/general/lab/02/
http://www.fbs.osaka-u.ac.jp/eng/general/lab/02/

CiNet

A RBERSHE LYY —

Center for Information and Meural Netwarks

5B CRHEMREL Y2 —

Center for Information and Neural Networks (CiNet)

TEHGBRERA ICT) OFERIZLY . A OWHHEILE 1.6 50
RATHEATOET W RRIERIEA N AZ S50, HEE
NBHENOEILCNE T 29 LIIEZ T 240%  #IG
PERHEMEZ DS T AV F =B ORTHRD TR EM 2 5 2 #l
JafE Dby Y AT ORI KKOHHGEFIRZIL TS S
EVHIITT 2SIV BTV F— | PP, e 55 & i
RICHBERY M7= BBEZAIELCVEE T 72, Ttz
THETLMOMEITTEAL ., MRS LWIFHERE - 9322
= a YBREOANR . Wit o N LR (AD Bl 5% B
LEd,

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

Imtnlligant
Robotic
MNetwarka

http://cinet.jp/

itIK=H

{EFERAPR

EonEERI MR Y2 —

Center for Biosystems Dynamics Research (BDR)

MR 72 SA DTG T HNIZBEE RS A5 ek & LTHERER
BT VAT AT AMILIIBRBE DO LIS L 2 535 BERE % HEFE
LET o ZDL) FTMMLERFEIEETVRLV AT LORMES
RBHTL L) o 720 Y AT AR & A THIAMUCHE TS
BIZL Db OTIEFITNE R FNF—TERL F 3. ML
ZET DA fTEERERF A FZE £ > 4 — (BDR) 132D X9 %tk dir v A7 4
WZHE O e R RN R R A B S M 3K MEICBISS LA A—=D v 7
Helr e B rT B2 VT "MilaE a7 ) v 27 2HIRL
TZE T TV ET 2O T, Kt vy —I13illlaz @l s 721 Tl
JaDIREERZ DDA A3y H* % [DECODE #ifit ] OFiss%17-
TVET INAEHTIUE, HILOIREO TR & HAEATFEIC 7
) HAEERCEBMBORE 2 SIS TELZ LI ) FT,

Cells and even organisms can be represented as a large network of
molecular interactions. Cells maintain their function while adapting
to changes in the environment. This means that they can be viewed
as flexible or plastic machines. Moreover, they are far more complex
than artificial machines and yet require far less energy to operate.
The Riken Center for Biosystems Dynamics Research (BDR) aims to
understand the fundamental properties responsible for these unique
features. The center is currently developing the technique called
“DECODE” . In the DECODE technique, images of each cell are
linked to the data of gene expression or omics using machine
learning methodologies to discover specific features of the cell.
Through this technique, insights into individual cell conditions and
cell destiny can be predicted by only observing the cell. The
DECODE technique will be applied to regenerative medicine and
regulation of diseased cells in the future.
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Admission policy

MIFGE RN, MmO E TV —F—0
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FESE

Admission guidelines

ROLEHE L TROEE LS OIL, TILOLEET.
ZL TN IO 12D DFEFTIT T BURT DA
WOLETT A, TNFAZERTHTIIEONLD
DTHDLLEEZETZDORBTIE, T k%
WoT, OHEAMES I THM LI LT, EHEE—
ANOEYDORZZFELTORKMEZRBOT T 72,
EBBICIH T X B8 Th LD DLHDEE
ELT, HERBIC L AR EMBER D P EE T 3R
BLTik. TOEICEDAa7xFHTAZLT, &I
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AFIRS

Enrollment

AR (— B8R LU % 3 FRIAFHER)

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

AR (— BP0 (3, THE12H (BE20E) 12, 8RR
EBFERE RIS E O S ERL £ 9. NI, BEHK
BRI B B Ik, B 25\ 2B 5% AR A 2 AT
Vi, F 7z, FEFEREIE TOEICUZ TOEFLOAI 7 2RI L
T FEGHENBIIEEHATT,

The Graduate School of FBS aims to train pioneering leaders in
biosciences. In recent years, there has been a succession of major

The entrance examination for five year Ph.D. program is held
twice a year, in July and December, based on an oral

breakthroughs in the field of biosciences, including the establishment
of methods for genome sequencing and the introduction of modified
genes. Such breakthroughs have expanded the possibility of applying

examination and English proficiency test score. The oral
examination is conducted by academic staff of Osaka University
to assess applicants’ expertise and depth of understanding.
English proficiency is measured by applicants’ TOEIC TOEFL or
IELTS scores. The admission quota is 55 students.

findings in bioscience research to a wider range of fields, such as
medicine, pharmaceuticals, agriculture, and material engineering, in
hitherto unpredictable ways, while helping to solve some of the

F/2 0 THELR GE2) (SMATFER OB LR ETHEL L
QFZMTHET 282 R RIT U758 34 R il N BR % FE
LET e ANE T BE, O HBEXTire, &
MTINETOMRBREZRRLTILVET, T2, FR
Bl CHBHEAR () 2L T

The matriculation examination for transfer student admission is
held twice a year, in July and January, to admit a few students
who have completed master’ s degree programs at graduate
schools other than the Graduate School of FBS or who have
equivalent qualifications to the third year of the graduate
program. Applicants are selected through an oral examination

questions concerning the essence of life itself. Research methods are
also progressing. While much of the research in biology has centered
on genetics and enzymology so far, an interdisciplinary approach is
now required, using advanced technologies in optical engineering,
information engineering, robotics and various other fields. To meet
the needs of the new era of biosciences, the Graduate School of FBS
aims to nurture future leaders who are capable of conceiving creative
ideas and contributing to the world through research. Together with
academic staff in wide-ranging specialties, the Graduate School

at which they are required to discuss their research
achievements, combined with a closed-door interview.

educates students in a five-year doctoral-degree program in an
interdisciplinary research environment encompassing the fields of
medicine, engineering and science.

FURS

Degree conferral

A B RET SRR ClE, BT 2 O H o b BATHUS - P&
HERT, MERICERICEET S LELOREIRS S
NE5. WL XOEMPE HLmCEEIIELI
3 EBERRICL AT MEL BEHEZE IRV &
T ARBEICHEG2EBOAT v T o TWET,

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

The three most important qualities required for students of the
Graduate School of FBS are intellectual curiosity, imagination, and
sufficient English to negotiate with external parties. Of course, a
certain level of knowledge is required to pass the entrance
examination, but we believe that gaps in knowledge can be filled after
entering the Graduate School. Therefore, when selecting students to be .
admitted, we will examine the potential of each student as a scientist HRZEIX2ER, #THNATDA, ZNIERT S L5 +E
DFMAHZGENT Y PHIZBEI, BF . 24FRO2HIAT
v, PGl oM E DI, BRIGE % &4
HERIZIoTELHPHESNT T L, LR, &

I, Adriness, Bor, TAomho@EIRTE T,

Students will receive a master’ s degree after passing the
mid-term examination at the end of their 2nd year. The
mid-term examination is judged by their research presentations
and oral defense held in February.

by allocating sufficient time to the oral examination.

HTHROEEN 5 FEFAR, LEAROHE

Total number of summer exam and winter exam from AY2107.

B9 | 2 K BEAS SHEE aRRE AZE
AREFE Segent Examination Intended recruitment Applicants Successful Total
Entrance year applicants enrollment
—M%ﬁ-}& 5-years PhD course 55 i 139 i 102 ; 76
29 N Admission into the 3rd year |
miﬁYzofjg 3‘/5’5/%%)\# URAF) of PhD course(April) %:F% : 7 : 7 : 7
Ry Admission into the 3rd year
3E/kﬁ)\$‘ (10RAS) of PhD course(Oct) %:F% 1 1 O
—%%}E 5-years PhD course 55 66
N R Admission into the 3rd year
miﬁé%ilg 3'/'35/%%)\?_ 4BA) of PhD course(April)
3E>kﬁ)\$ (10AAED) Admission into the 3rd year

of PhD course(Oct)
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I am fascinated by theoretical biology
which enables us to simplify complicated
phenomena of life using mathematical
expressions so beautifully.

QHRZEDFERIZ?
What is the atmosphere
of your lab like?

A BHEROVHICHD ST EREF
I T Ty MK TEE T Al 5
HABOLNTWT, SRLIZTATAT
EHRENTHVEE LT E AL
TR T E IR NI R
BT,

At my lab, the instructor and students
are able to exchange frank opinions and
mix with each other freely. The
instructor encourages us to think freely,
and if he finds a student’s idea is
interesting, he helps the student to
explore the idea more deeply. This lab is

ideal for those who are confident of
their academic goals.

T E8E (D3 SLFERF)

Misaki Sakashita (D3 (of D5) Kondo Lab)

FFTEHAGORLII DS THRARTREE
M LTHTL2ZE v FBS I PR C i 56 7%
BIEDPE TS TRBOT, B OHRR B
BANEESEHMABRTT MEELTRP oL
BRABBEHEESNTT L),

First, I recommend you to visit various labs,
whether they are the ones you want to join or
not. Because FBS has many unique and active
professors, you will certainly find a mentor
who will stimulate your interest and who you
will get on with. I hope you will choose the
best lab for your graduate research.

AR AR5 E—H (DI~D5) ORFL T,

Messages from Current Students

BSICEEELD
AP ->TUOET !

I am doing research that is
directly related to my dream!

Q K DEREIRIZ ?
What is the most exciting thing
about your research?

A BRSO BBIBR T ERIE AT HAT 13 £ <
WV EZHTILMHEIZTETLE)
EEBUEDIZEACRDZT RIS R
DEFAMEELR T -~ 2R LETLE
2% Eo L R - IR IR
HBREDTIIRWTL L)%

The difficulty of achieving research
results. If we could easily produce the
research results we want, we might feel
little sense of accomplishment and soon
forget about it. In contrast, I believe we

can feel more fulfilled and satisfied by
achieving difficult goals.

K
» /

KPIH 21 (D2 _LmEHF)
Tsunenori Ouchida (D2 (of D5) Ueda Lab)

FBSIZR WV (b o7e) Ab7z{SAVE
Fo BERE D70 D24EM, EEIG 00
O5FEMEBITRELLCIHLYH) £
Ao FLIEIZTR K22 Be A i ] 2 & O'FBS T
ZLTIRWDATT H

FBS, where there are many interesting and
individualistic people, offers an ideal
environment for spending two years for a
master’s degree or five years for a doctor’s
degree. Why not enjoy a memorable campus
life as a student of the Graduate School of
FBS?

LRI EDRVRRE
BODNHTROIFZEVSDR
BAIIITHDO00LET

I am so excited by the thought
of being the first in the world

to discover some phenomenon
that nobody else has ever seen.

QIFROBR (HBIVLEF) F?

What is your goal or future dream?

A Fhid EEBEDISEIC IR ISR B ) £
T IRRDGHNT CED BRI T2 &
b bEAATETT A5, 29\ ol
DRI D 2 DIZEFEI R THY)  HOHW
BIRAOUHIIED S £ B HTT
Hld EERERF7E 2 8 LT AR, BEE A3 —
VERLD, ERICEIT X BHEEIS
D72V TT,

I am deeply interested in basic research.
Of course, clinical research directly
contributes to the development of
therapeutic methods for diseases and
thus is extremely important, but such
research is built on basic research. I
think basic research can lead to the
discovery of treatments for all diseases.
My future dream is to become a scientist
and contribute to medical progress in
Japan and my home country, Nepal, as

well as the rest of the world through
basic research.

5
'II|||||

Nz AY =2 (D3 ZAHF (FAE-T4HT))

Sweksha Lohani (D3 (of D5) Miki Lab(BIKEN))

BRER BICH OSBRI T 250
AELCTORY BRI L) EENTHIL
T ZOBETHLICAA TN HH LRI B
5T o ZOREBINT2 O, 1F a0 B0 72
ERVE T, A TFRICAE DD 504 0l
REIF— CLTHEERMOMEE DT 4 LD
B CH S D HE ORI HILHY « PR E 2
bLad o HIRICS 4 RER OO CEE L7,
HEAL—HIL FBSTHROHAFLECTCHE
IR LI A,

I believe we should always pursue tough goals. Even
if they are difficult to achieve, I think we can gain
new insights by striving toward such goals. People
are driven to pursue such goals by curiosity and
enthusiasm. By attending lectures and seminars
given by instructors who are enthusiastic about
their research, and by interacting with
international students and other researchers, I have
broadened my knowledge and perspectives, and
become interested in academic areas which I
thought were irrelevant to my research.

Why don’t you join us to carry out intriguing
scientific research together!

HREMROELE(IC
gEonT

I am attracted
by the beauty of nerve cells.

Q FBS ZZEAICIBHBIZ?

What made you decide
to study at FBS?

A EREOED SENTOWIREE O
WFIED B A AT I T W e b,

FBS is known for advanced research in
neuroscience, an area I have been

interested in since I was a high school
student.

QEROER (H3VLERF)R?

What is your dream?

ATAFITELT BbAV KT
GO FFEO" B AHS & FHEIER
A7 N =F BTN TT,

I want to continue interesting research
as a member of academia while

conducting outreach activities to show
children how interesting science is.

A
wIR 183 (D4 LAHF)

Yumi Miyasaka (D4 (of D5) Yamamoto Lab)

Wge L B ERAL SN TOANEZ A A—
TLH T A WZERHN T O 3R AT 5 7%
FBS7ZZH 5 ZZMb 2 5 Fl B 2 W28 4 15 28
CZEBHYFTIRABE . BLAWIIER B
HLTwEELL)

The word “research” might sound like a
closed world. But FBS encourages interaction
among labs and offers an exciting research
environment in a unique way. Join us in the
exploration of interesting research areas.

HMRTEETOLELCL!
I want to work in academia
as a professional researcher!

Q REDHARARIC
FxZEFR > IcE>MNFIR?
What made you interested
in your current research theme?

A TeeldaRy MERICEE DS B Y F L7
B KFERRD D ESITH AR - Mk
T e EL O (M) & fioTe ok
EHMEESLE V)RS TR . 22
PHFRTWLE) BIEMGERO Z L AT
HOWEEL A L) ICh 5722 8T,

Originally, I was interested in robots,
but when deciding which graduate
school to enter, I learned of the
disciplines called regenerative medicine
and tissue engineering, which explore
rebuilding the human body using cells.
The more I learned about these
disciplines, the more I became
interested in biosciences.

BAR t:t (D5 BHAHF)

Yoshinari Tsukamoto (D5 (of D5) Akashi Lab)

FBSEZ DG HDRAENNTEIF =R ED
ANV L L A LBRBEISRUAGE S
T EARES TG IZE B VE T o HKE
T RNV ERRIRD H B Z LR EST
WBANZENE S HITESIRCER, fToTWn
HLTORODBE oI B FDE D I2H 5
TWVRRMRETHIZEBVET,

At FBS, exciting experiences await you to
study in various academic environments,
with academic staff in diverse specialties
offering many seminars and events. There are
wonderful opportunities for students who
have already decided their area of study or
who are interested in going deeper into a
particular area, and also for students who
have not yet decided what to study to find
some fascinating research area.

BEPRISICEDS
HEEDPUI-O!

I am interested in research
into consciousness and emotion.

QBEOHEABIC
FIXER >l E>DNFIR?
What made you interested in
your current research theme?

Agix . TE#PEIE-TRIZ? Jepl 4
THFTHRTLOIMIE G E TN
507 | Lol glEfFFoCwEL 2
ATRIRE, A OWFFEEIZEER LC A A
DEWER L EANT TP H L2
ERAY . TTCHRE EPNIZONE -
2T,

I have long been interested in finding
answers to the questions, “What are
consciousness and emotion?” and “Why
do we feel differently even though we
are all made of molecules?” When I first
visited the lab where I’'m now studying,

I learned that there are molecules that
contribute to the individuality and

diversity of nerve cells and I became
fascinated by research on nerve cells.

5

4

A = (D5 /\AKHF)

Kenji Takemoto (D5 (of D5) Yagi Lab)

SHROB G ONEZE b HRF 2 EIZ L B
FT AT OMBEOV GRIATTE S L) 12k
BHOBHEME FHAE TS,
BIEANEY) DD RN TE L L 12H>T
WIS

You are about to make an important decision
that will affect your future. Talk with people
in many different positions and learn about
the atmosphere of FBS so that you can select
the path that best suits you.

I hope you will make the right decision!
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From a basic research lab to
a manufacturer

e e i

/ﬁ\# 'f@t Kenta Imai
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Completed the doctoral degree program

in March 2016

Laboratory of Intracellular Membrane Dynamics
(Prof. Tamotsu Yoshimori)

KEBETHEOTTHEWEB R LA LV, &
BIABITLL) o ZALTTTARINIFER % BEIOTES
BRI ID20H0ET [A] & [HE] T,
[TAJICBL T, ABFZERHCIE. AR KREISTBAL
BRI AP ET->TOE T, OB
FCLeAS, Lo - Ab%E - 3% - BFEREMETHA
b EIITHERI R T A LA TEEL 2 FDOBD
1 C, W3 COMRDSIE DY), WFZRICHE FS% 57
DELONINE VTS,

[HE2x 1 ICBIL €. AFZERHE S AR 2 i % 5
ATNFT, —BITTD, Fhld, ERFTEHEORS
ZIHE, EEHILDTAAN Y 3y OEBERTBLEL
120 FDH BNATE =y T RIS HEL T, B
VO33N MO IEH AT TEX, EBREM OB /L
HEWEREZL URETEE L2, IS o728

Messages from Alumni

M ORHES E W FER PO IR T/ EL 72,
R RSFOMFIGEES, HILVEAEY
R T 58V B RAR TZINTHRBLEL 720 K
PR TR o7 R TR OW R H A DRERIZE
PENTRBLELTOET, AWFZEA THRIL/:54F
HIERD NEDFH T,

I think that for many students, the main purpose of
going on to graduate school is to develop the
ability to conduct meaningful research. If so, I
recommend you to study at the Graduate School of
FBS for two reasons: people and opportunities.

The Graduate School of FBS is characterized by the
diversity of people, because it accepts students with
many different specialties from various
universities.

During my five years there, even though I majored
in biology, I conducted research with colleagues
specialized in engineering, chemistry,
pharmaceutical science and medicine. This
experience helped broaden my academic interests
and taught me the pleasure of research.

The Graduate School of FBS also offers many
opportunities to students. For example, I was given
the chance to attend an English conversation
school where I learned the basics of English
discussion. Then I was accepted for the overseas
internship program with the opportunity of
conducting research in Germany for three months,
where I acquired research techniques and made
interesting discoveries. The expenses for these
valuable experiences were mostly covered by the
Graduate School.

Upon completing the doctoral degree program, I
joined Nikon Corporation, as I was interested in
exploring the world of manufacturing about which
I knew little. I have found that the interdisciplinary
perspectives I gained while studying at the
Graduate School have been very useful in my
day-to-day work at the company. I will treasure the
memories of the five years I spent there for the rest
of my life.

A HREEEEFZERID S
HEDHERA

From the Graduate School
of FBS to the world of research

:‘E’ tSF'- Taihei Ninomiya

2010431 WEfAE T (L)
BULARERH IR e S ORI TESED) sy
Completed the doctoral degree program

in March 2010

Visual Neuroscience Group (Prof. Izumi Ohzawa)

KNSR A ST IR AR B Ot EL 72
B, FEHER O ERIELRE T, B O
LELRIZOWT H AT oEY L TEE L 720 ALY
o B, L& BERCIREWSBEOMEZEBIT.
ORI R F A B o T VAR E S
{5 IR KL A B REITSE R~ D A 2% P
OFL7

AT, BE Oy o M EBRE PR TL
GBI D TR IR E T 7 O R FEERFERIEN
TX, FEFICHEREBRATEEL 120 T7o, FEF IR
DB ZE N T e A BRI RICVESE
. HHEDREL R07onIerebE o2 5058
BChHrILeERLIL. ZOBPTIH-T, 20
FEMZEDBEICEL L2 PDELT,

AR, B0 R T 12 2 Ak BT 22 T IS BV T
AV EL 72 REIC DWW TR R B o TV E

T o EBHRERHE OB % O T UZH T,
A AP RE T JERE T2 AZERE 4 7253 B O HIG A Bidfr A
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HRE B DPNET —<E LD, HLDILEZED, %
PR G T ELAT IS,

I had been vaguely interested in neuroscience
before entering university. While studying at a lab
as an undergraduate, my academic interests
crystallized and I decided to study at the Graduate
School of FBS which has a policy of integrating a
wide range of academic fields including medicine,
engineering, and science, and has many renowned
labs specialized in neuroscience research.

I gained invaluable experience at the Graduate
School, where I learned techniques for engineering
analysis and modeling of neural activities, while
conducting biological experiments using animals.
During the later years, I was given an opportunity
to conduct research at an external research
institution. I am grateful for the generosity of the
Graduate School of FBS, which allowed me to
pursue research in an area of my choosing, so I
decided to become a researcher.

Today, I am working as a researcher at the National
Institute for Physiological Sciences, in Okazaki
City, Aichi Prefecture, studying the workings of the
brain associated with sociality. In conducting
neuroscience research, the diverse knowledge and
techniques I acquired at the Graduate School of
FBS have been very useful. Whatever career path
you choose, you will certainly have many
opportunities to use the broad knowledge and
experience gained at the Graduate School. I hope
you will find intriguing research themes, learn
many things, and enjoy your studies and campus
life.

ShoS> = 21357
[REMR D SEIRRREA
An interdisciplinary research idea
to develop drug discovery research

SIZ':[_I_I ﬁ% Tkumi Hirayama

201543 1) 1-Lans 1 (BoF)

M B AE 2 BF7E R (D AR B  20124058) i
Completed the doctoral degree program

in March 2015

Human Cell Biology Group

(Prof. Kiyoji Tanaka (2012 retired))
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I have been interested in developing radical new
treatment methods for refractory diseases. I was
fascinated by the concept of interdisciplinary
research, which I thought could be the key to
making new discoveries, so I decided to study at
the Graduate School of FBS. There, I conducted
basic research on damage and repair of DNA, the
foundations of life, and diseases involving defects
in DNA repair mechanisms. In addition to
research, I joined residential study sessions and
seminars organized by students, and became
involved in organizing such events myself. The
students and researchers with diverse backgrounds
I met at such events motivated me in my studies
and helped me develop the habit of meeting
researchers in other fields in person and
considering how to integrate their specialties with
mine. As a result, I came up with an
interdisciplinary research idea to develop a drug
for the disease I have been studying by using a
material I heard about at an academic meeting.
Today, I am now carrying out the research at the
National Institutes of Biomedical Innovation,
Health and Nutrition located in Saito, as a specially
appointed fellow.

The Graduate School of FBS encourages students to
take an interest in various research themes and
conceive new ideas, thereby training competent
researchers. I hope you will build the foundation to
become a researcher while enjoying your studies.

LDV ED—5H

Expanding my network

@i% ﬁ!\i)b Shino Nishizawa

201742307 M5t (B%)
M2 (FF %) they
Master degree in March 2017

Laboratory of Immunology and Cell Biology
(Prof. Masaru Ishii)
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The Graduate School of FBS enables students to
gain insights into new worlds through research and
various other experiences.

Personally, I suffer from sensitive skin, so I am
interested in clarifying how inflammation develops
in the skin in order to help others with the same
problem. I was also fascinated by in vivo imaging

for visualizing biological processes in living
subjects, which is impossible by conventional
methods, and thought I could learn new knowledge
concerning immunity by using this imaging
technique. So, I decided to join the lab of Professor
Masaru Ishii, where I conducted joint research
with labs of the Graduate School of Information
Science and Technology of Osaka University and
with pharmaceutical companies, using the
interdisciplinary network of the Graduate School
of FBS. I was able to successfully complete my
research, with the help of Professor Ishii as well as
older colleagues and peers at the lab, for which 'm
grateful.

One of the strengths of the Graduate School of FBS
is the opportunity to meet international students.
An international exchange event is held every few
months, which helped me learn more about foreign
cultures. I could also improve my language skills
through the language exchange program.
Currently, I am working as a researcher in skin
science at FANCL Corporation in Yokohama City,
Kanagawa Prefecture, where the expertise and
human networks I developed at the Graduate
School of FBS help me greatly in my work. The
academic staff there taught me the importance of
conducting research that one enjoys. Likewise, I
hope you will enjoy conducting exciting research at
the Graduate School of FBS.

AFREDHFICBHLEH EHRTOES, |
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What I wish T had done during my PhD studies in Frontier Bioscience Graduate School

E Jj&-% Takanori Hara
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Completed the doctoral degree program

in March 2013

Protonic NanoMachine Group (Prof. Keiichi Namba)
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Upon completing the Graduate School of FBS, I
joined a private company instead of pursuing an
academic career, and after failing in starting a
business, I got a job at an international agency,
United Nations Development Programme (UNDP),
thanks to the network of the Graduate School. At
UNDP, I am exploring how to create a sustainable

society for future generations.
At the Graduate School, I was a member of the lab
of Professor Keiichi Namba, where I was allowed to
conduct research quite freely as I liked, supported
by Associate Professor Toru Minamino and senior
colleagues. I think the Namba Lab is one of the few
labs in the world that give so much freedom to
students to pursue their research interests (and
also extracurricular activities).
The work I am doing at the UNDP, which will be
my lifetime’ s work, does not require the expertise I
gained at the Graduate School at all, but I firmly
believe that, like me, the skills you learn in the free
research environment there, namely to develop
original hypotheses, explore possibilities, and work
toward a goal, will be valuable wherever you are in
the world.

My only regret is that I did not pursue my

academic interest fully, otherwise I could have

conducted more interesting graduate research.

Let me share my lessons at the end.

Lessons Leaned

- Be 100% responsible in your research & career
path from the very beginning.

- Don’ t be trapped by dogma and other’ s opinions.
But you had better fully expose yourself to the
outside world and ask for feedback.

- Talk to many different people & collaborate with
others.

- Don’ t overestimate what you can accomplish in a
year, but don’ t underestimate what you can
accomplish in a decade (or 5 years for PhD
studies...).

Good Luck!
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