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Science has been evolved from philosophy and divided into various areas through the natural history. This differentiation
is a result of natural course rather than the intention of individual scientists. Life science is, just one field of science,
however, it is an essential one. Since life implies our existence itself.

The major aim of our graduate school is to understand the mechanisms of the phenomena of life. All the members devote
themselves to zero in on various life phenomena at molecular, cellular, organ, and animal individual levels. For the purpose,
we must use various methodologies from biology and medical science to chemistry, physics, mathematics, electronics,
communication engineering, and so on. Especially, a fusion of those scientific areas is necessary for the investigation.

Such fusion seems quite difficult, because it is against the natural course of the diversification of scientific areas.
However, we believe that the recent progress in many scientific areas would enable us to pursue the fusion. Our graduate
school is adjacent to two novel institutes, Center for Information and Neural Netwoks (CiNet) and Quantitative Biology
Center, Riken (QBIC), both of which are aiming for the fusion of many scientific fields regarding life science as well as ours.
Thus, our graduate school is truly suitable for the new era of life science and will grow to the center of excellence of the
field.

It must be fun to focus on any life science fields which are different from your own expertise. With the curiosity, you
can be at the starting point to extend your interesting researches with us. We will welcome anybody who has a will to
enjoy such a fascinating research with us!
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Protonic NanoMachine Group
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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 x-ray
diffraction, electron cryomicroscopy and single-molecule
nanophotometry and combine them 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.
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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.
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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/
» http://www.fbs.osaka-u.ac.jp/labs/namba/wp_namba/
» http://www.fbs.osaka-u.ac.jp/labs/namba/npn
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Sensory Transduction Group

wiz AN &
Prof. Satoru Kawamura

FAFEIZBAMNRIC X TlE Bl
L D% BTuEd Sl
BN N NN N SR ENEY
i N NN RS 3 Y 14
BITHDD R DDIEIFED B AT T A RO FEOM:
B2 BHTREr AT £ FryFF—roR—n
BRI DTT o —F AT Tid a2 2 150k m @ #
HREHCTHEATT . CNIEHEARDSEDO I LM B 22 T
MO TY  FAEIE AR EHR D Zh ZNICEA 7otk
HOWEBEDRIZLTHN DD 5T LRV TOHM
AEMFELTVE T FRE SR IZ e h ZhasiRiE 5 5
DI L IN DR G127 SAFH > TVET 2
NSO RBSTAFMO BN LM ADI DI To T 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.
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(Left) An isolated carp rod and cone. (Upper right) Family of
photoresponses elicited by various intensities of light flash. (Lower right)
Intensity-response relations.

» http://www.bio.sci.osaka-u.ac.jp/bio_web/lab_page/kawamura/
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Our laboratory has developed many unique assays and
revealed the specific function of protein which leads to the
drug development. We have tight relationship with clinical
departments and our final goal is to develop the novel drug
for clinical use. Our focus now is to reveal the active
regulatory mechanism of oxidative phosphorylation. As a
typical laboratory project, we are analyzing the specific
protein using the mass-spectrometry analysis with artificial
amino acid incorporated protein and resonance Raman
spectrum analysis combined with structural analysis. We
have also collaborated with several pharmaceutical
companies and has actual achievement of drug development
related to the cardiovascular disease. Our recent goal is to
development the drug which regulates the ATP production,
targeting for cancer, metabolic disease, neural disease and
cardiovascular disease.

MENT2 KO

Control MENT1 KO

BBEATPEEFHEREF AL FRATPEESE S XV EDRE
(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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Nuclear Dynamics Group

wiw T F

Prof. Yasushi Hiraoka
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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.

RSB RIFRP RIRT 220 DRBN BB EIRET 5, BIRIERORIRIL,
47/ s DNA O—RITBEHI/1 T, MRt D =Rk ZZE D ThlfEsh,
RILT/ LG SHERED R 523 EFH T

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.
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Laboratory of Mitochondrial Dynamics
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Assoc. Prof. Koji Okamoto
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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.
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The landmark protein Atg32 is induced in response to oxidative stress,
and localized on the surface of mitochondria to recruit Atg8 and Atg11,
two proteins critical for cargo recognition. Atg11 acts as a scaffold for
assembly of other Atg proteins that cooperatively mediate formation of
isolation membranes surrounding mitochondria.
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Laboratory of Stem Cell Pathology
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Prof. Toru Nakano
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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.
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histone modification and inhibits DNA
demethylation in early embryos soon after
fertilization.

PGCT KO

PGC7/Stella XN ABMMEZHL T/AYF> SMeC DARI
PGC7/Stella binds to chromatin by recognizing
[ ! patermal, m: maternad promsceus

» hitp://www.fbs.osaka-u.ac.jp/labs/nakano/
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Kokoro-Biology Group
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Prof. Takeshi Yagi
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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.

——— CNR773—3, B#RRDZ4E1EH

i;'?_’::z:;:w: et o dewe 3 FRETH). T/ LLETEIEFIFAEZ—
e ERBRRLTWS,

N ™™ CNR/protocadherin families are

S omeepe diverse genes in the brain system.

et . The genes are constituted with gene
clusters in the vertebrate genomes.
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» http://www.fbs.osaka-u.ac.jp/labo/06a.html
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Laboratory of Pattern Formation

wiz THE %%
Prof. Shigeru Kondo
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Our aim is to understand the “logic” of animal morphogenesis by the
combination of molecular biology and mathematical analysis. The
most fascinating point in the animal development is the autonomy of
morphologic processes. Many important molecules functioning in
the process were already isolated. However, they are just the parts
of the mechanism. In 1952, a British mathematician, Alan Turing
presented a hypothetical mechanism called reaction-diffusion system
that can generate some positional information as the “wave” of
combinatorial chemical reactions. Existence of such wave was found
by us (1995) in the skin of tropical fish. Our temporal attempt is to
identify the molecular identity of the Turing Pattern in the
zebrafish skin and to find another example of the Turing Pattern
that functioning in the process of morphogenesis.

long-range
negative feedback

N
M=

short-range
positive feedback
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Shown above is the interaction network of
pigment cells in zebrafish. Simulation of the
network can predict the dynamical movement
of the pattern induced by artificial disturbance.
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Laboratory of Intracellular Membrane Dynamics
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Prof. Tamotsu Yoshimori
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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”, which is involved in from cellular viability to the
higher functions such as immune or nervous system. We aim to
unravel molecular mechanisms and roles in diseases of 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. Our lab has been leading the field by finding the marker
protein, molecular machineries, origin of autophagosome, a membrane
structure executing autophagy, and other important facts.

AT Ty D A—R= YT
The “road map” of membrane
traffic.
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Autophagosome is engulfing the
invading pathogenic bacteria. We
reported for the first time that
autophagy protects cells against
pathogenic bacteria.

» http://www.fbs.osaka-u.ac.jp/labs/yoshimori/
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Laboratory of Immunology and Cell Biology
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Prof. Masaru Ishii
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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.
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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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Developmental Genetics Group
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Prof. Hiroshi Hamada
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My lab is interested in molecular and cellular mechanism of

mouse development. In particular, we focus on 1) generation
of morphological asymmetries such as left-right asymmetry
and anterio-posterior body axis formation, 2) regulation of
organogenesis by retinoic acid, 3) pluripotency of embryonic
stem cells, and 4) role of novel secreted factors in
neurogenesis. We wish to address these problems by
employing genetic and biochemical approaches as well as
biophysics and theoretical biology.
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Mouse body axes
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Cilia determine left-right(L-R)asymmetry predicted with green-labeled cells.

» http://www.imcb.osaka-u.ac.jp/hamada/
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Biological Science Group

ywiz AH BEF

Prof. Sachiko Tsukita
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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. Specified mechanisms are
required for the highly organized epithelial cell sheets, thus
essential for morphogenesis of the multi-cellular system. Cell-
cell adhering tight junction (T]) establishes paracellular
barrier and at the same time plays a role as a signaling
organizer for the epithelial function. Our current research
aims at developing a new aspect on the molecular basis and
function of TJ and how the apical membranes are organized
on the basis of T] to create the biological systems.

» hitp://www.fbs.osaka-u.ac.jp/labs/tsukita/
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Visual Neuroscience Group
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Neuroscience Laboratories
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Cognitive Neuroscience Group
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Neuroscience Laboratories
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Cellular and Molecular Neurobiology Group

o e % T 5 58 %

Neuroscience Laboratories

ZL R I I G B S )

Synaptic Plasticity Group
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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.

REWERARD O DEBRY X T L

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

» http://ohzawa-lab.bpe.es.osaka-u.ac.jp/
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We study the neural mechanisms underlying visual perception
and recognition. No retinal image can ever be reproduced
exactly, because our visual world is forever changing, from
moment to moment. Retinal images change owing to many
factors including changes in illumination and vantage point, or
motion and articulation of objects. The retinal image also lacks a
large part of information along the depth direction. The retinal
image is thus changing and imperfect in many ways, and yet
based on visual information conveyed by the retina, our brain is
able to perceive and recognize objects, people, and scenes. We
focus our attention on the “ventral visual cortical pathway”,
which is responsible for object recognition. We are interested in
how the visual information from objects is processed along this
pathway, and what neuronal architecture supports this function.
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Columnar organization of the inferior temporal cortex.

» http://www2.bpe.es.osaka-u.ac.jp/
» http://www.fbs.osaka-u.ac.jp/labo/19a.html
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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.
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» http://www.fbs.osaka-u.ac.jp/labo/20a.html
» http://www.fbs.osaka-u.ac.jp/eng/labo/20a.html
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One of the most important functions of the brain is memory.
New memory is assumed to be established through the
formation of new neural connections following a new
experience. This is called the synaptic plasticity. Although
the mechanism of short-term plasticity (lasting for minutes-
hours) became rather well understood in recent decades, that
of long-term plasticity (lasting for more than days) remains
nearly unanalyzed. Using cultured brain slices, we found
recently that the repetitive application of the short-term-
plasticity-inducing stimulus (i.e. stimulus that activates
protein kinase A) provoked the long-term plasticity, the
cellular mechanism of which is under our present pursuit.
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Cultured slices of the rat hippocampus
(a part of the cerebral cortex),
prepared from 1W neonates and
maintained for 2W.
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Dark field micrograph of the cultured
hippocampal slice, stimulated and
examined for the long-term changes.

» http://www.fbs.osaka-u.ac.jp/jp/seminar/21a.html
» http:/www.bio.sci.osaka-u.ac.jp/bio_web/lab_page/ogura/index.html
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Dynamic Brain Network Laboratory

ERTAF =T RBRE
Biophysical Dynamics Laboratories
A B % M =

Physiological Laboratory
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Biophysical Dynamics Laboratories
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Nano-Biophotonics Group
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Biophysical Dynamics Laboratories
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Photophysics Laboratory
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Prof. Shigeru kitazawa
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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.

BEZ BB EED R TR D2 DD Ry T—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/

wiz B B
Prof. Takashi Kurahashi

HWIBRBED DA ALl R 20T LRI BT IS L7z
IR % T A L BB ARG T 2L IB B R BT
502D XS RB O ZE IS S IS O WAL AW A A
3 B A DR TRETWS A DIV —TTld, &
ZAMNE . By o Bs 2R B A ) A il
YRR e &% F MR 00 52 25 I 25 8 ins 0 B AR DS Hll . &
W25 TOLDEI R4 FIvr BEBICIVEER SN
TVWLDOWEMHNT R EED T2,

Organisms respond to various stimuli from environment and
the response ceases with adaptation to new environmental
condition. Such process consisted of stimulus reception,
response and adaptation occurs on the individual cells. Our
group is using sensory receptor cells, culture cells of tissue,
unicellular organism Paramecium and plant cells, and
studying molecular dynamics of the cellular components that
are included in the process of reception, response and
adaptation.
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» http://www.fbs.osaka-u.ac.jp/labo/22a.html
» http://www.fbs.osaka-u.ac.jp/eng/labo/22a.html
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We carry out research on nano-biophotnics, a new research field
that spans the field of nanotechnology, biology, and photonics. We
develop technologies 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 near-
infrared analysis of molecules. Current topics are: development of
synthesizing fluorescent metal nano clusters for bioimaging,
optical nano metric measurement of kinetics of biomolecules
using metal nanoparticles, in vivo observation of photosynthesis
using near-infrared light, development of photonics using state-of-
the-art optical microscopy such as single molecules detection, bio/
optical nano measurement and development of imaging
techniques using optical induced nano manipulation of molecules.

Py SEDTZFFRF CHEREINDF /IT7R 59— 55
1:113:176:1112:115:130: 1 B Iagict v I QN R =XO): 6 s I | il o[
" RETEBELNTO-TEL TR X—2Y
L L AOisEEREL TS,

< Nanoclusters which consist of 5 Pt atoms. They
emit blue fluorescence by UV excitation. As
chemically stable and low toxic probes, future
applications in cellular imaging are expected.
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Model of a gold nanodimer

before and after DNA bending induced by SOX2 (left), and frequency
distributions of the plasmon resonant wavelengths of gold nanodimers with
DNA bridges in the presence of SOX2 and both SOX2 and PAX6 (right).

» http://www.fbs.osaka-u.ac.jp/labo/25a.html
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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.

N MEOHREEDIEETHD
BFEEEFMIANDIE
P TEBREFHREE
(SAMRAI),
A novel photoemission
spectrometer, namely
Symmetry- And Momentum-
Resolved electronic structure
Analysis Instrument
M (SAMRAI) at UVSOR, a high-
brilliance low-energy
Bl synchrotron radiation facility,
developed by our group.

> http //www k|mura lab.com
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Laboratory of Protein Synthesis and Expression
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Intercellular communication is essential for multi-cellular
organisms. Our studies focus on the intercellular signaling
and regulation of cell growth mechanisms triggered by
growth factors and adhesion molecules. We are particularly
interested in the mode of action and physiological role of
membrane-anchored growth factors and their association
molecules. We are pursuing the following experiments.

(I)Physiological role and mode of action of HB-EGF, a
member of EGF family growth factor

(2 Mechanism for conversion of membrane-anchored HB-EGF
to secreted HB-EGF (ectodomain shedding) by ADAM family
metalloproteases.

(3) Molecular function of tetraspanin family proteins in
plasma membrane.

HB-EGREEFICHEEMAT. 707 7—tEDEALUICH B HB-EGF%
ARTEYIATIREEDELV B R ES IZEEZT,

Mice synthesize the soluble form of HB-EGF shows severe hyperplasia
in the skin.

» http://cell-biology.biken.osaka-u.ac.jp/
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We are studying on the cell cycle checkpoint and centrosomal
regulations of eukaryotic cells to understand the mechanism that
is responsible for the chromosomal instability in malignant
tumor cells. In particular, we are focusing on functional analyses
of the mammalian centrosomal kinases, such as Latsl/2 (large
tumor suppressor 1/2) and GAK (cyclin G-associated kinase), and
its regulator cyclin G in DNA damage checkpoint, mitotic
spindle (and centrosome) assembly checkpoint, and mitotic exit.
Both Latsl/2 and GAK form complexes with Mdm2. In turn,
Mdm2 controls the stability of p53, which is a transcriptional
regulator of the Lats2, cyclin Gl and Mdm2 genes. Thus, the
Lats and GAK complexes have intimate correlation in their
function. We also aim to explore and/or synthesize novel small
molecular compounds that activate or inhibit the functions of
these proteins, and construct a novel diagnostic system using
blood cells from patients, as examples of the potential industrial
applicability of newly developed techniques denoted as
“LeukoCatch/LeukoElute”.

Lats2 (pS380) + Aurora-B

Lats2 (ZAurora-BEAA IV AELRIV TR BET %0
Lats2 co-localizes with Aurora-B at the central spindle.

» http://www.biken.osaka-u.ac.jp/kenkyu/bio/dmg-021208/dmg-021107.htm
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Institute of Scientific and Industrial Research, Department of
Structural Molecular Biology, Prof. Katsuyuki Tanizawa

We are studying active-site structures and catalytic
mechanisms of cofactor-dependent enzymes by using various
methods, including site-directed mutagenesis, pre-steady-state
kinetics, spectrophotometry, and X-ray crystallography.
Current research programs are: 1) Biogenesis and catalytic
functions of novel built-in type quinone cofactors. 2)
Structural and functional analysis of bacterial two-component
system (TCS) aiming at development of novel anti-bacterial
drugs. 3) Development of the new method of pin-point gene
and drug delivery system using bionanocapsules derived
from hepatitis B virus surface antigen. 4) Structural biology
of multi enzyme complex.
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» http://www.sanken.osaka-u.ac.jp/labs/smb/
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Cellular response to the extracellular environment depends
on the “sensing” the extracellular cues by use of the receptor-
ligand system. Binding of ligands to the extracellular domain
of the receptors transduce signals into cells that initiates
various cellular events, ultimately changing the cell fate. Our
study focuses on questions such as how receptors recognize
their specific ligands, how this recognition leads to structural
change in the receptor complex, and how the information
cross the plasma membrane without transporting chemical
entity. Using structural as well as chemical approach, we
would tackle on this difficult problem to obtain insights into
the mechanism of transmembrane signaling. Such
information would eventually be used for drug development
and benefit medical as well as biological research in general.
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X-ray crystal structure of a
headpiece fragment of integrin a58
1, the fibronectin receptor, and its
electron micrographic image.

HI—BEFIRIAEIEMER  Fluorescence €
RAECLEMICELESFT I
AfEEBEREHRORRIL
Artificial "synapse" at cell-
cell junction visualized
using correlation light-

electron microscopy
(CLEM)

» http://www.protein.osaka-u.ac.jp/rcsfp/synthesis/
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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-§, is also
one of our main works. We are also working on the "Platform for
Drug Discovery, Informatics, and Structural Life Science" project
by the Ministry of Education, Culture, Sports, Science and
Technology in the field of structural analysis using synchrotron
radiation.

SPring-8 D AR » FHEEREITE— L
4> (BL44XU)

Synchrotron radiation beamline for
. supramolecular crystallography at
SPring-8 (BL44XU)
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Atomic structure of a double-shelled
virus, Rice dwarf virus

» http://www.protein.osaka-u.ac.jp/rcsfp/supracryst/index.html
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The aim of our laboratory is to elucidate the relationship
between structures and functions of biological
macromolecules, and their mutual interactions by database
analysis, molecular simulation, and structural bioinformatics.
In particular, analyses for protein-protein, protein-DNA, and
protein-ligand interactions are our main research theme. We
are also developing a hybrid method of Quantum Mechanics
and Molecular Dynamics (hybrid-QM/MM) that is applicable
to the latest super computer system, so as to reveal the
electronic state of the protein active sites for understanding
of precise protein functions.
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(Kinjo AR, Nakamura H (2012) PLoS ONE 7(2): e31437)

To annotate protein functions as sets of interaction states at atomic
resolution, we conducted exhaustive all-against-all atomic structure
comparisons of all known binding sites for ligands including small molecules,
proteins and nucleic acids, and identified recurring elementary motifs. By
integrating the elementary motifs associated with each subunit, we defined
composite motifs that represent context-dependent combinations of
elementary motifs. (Kinjo AR, Nakamura H (2012) PLoS ONE 7(2): e31437)

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

» http://www.biken.osaka-u.ac.jp/biken/oncogene/index.htm
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Biomolecules assemble to form molecular machines and their
collaboration allows the activity of biosystems. Molecular
machines do not overcome but use Brownian noise to operate
with high efficiency of energy conversion. Operation of
molecular machines, however, is not accurate but fluctuates.
“Fluctuation” is a negative factor for man-made machines but
such fluctuating elements are wisely composed so as to form
flexible and adaptive biosystems. The aim of our research is
to develop new technologies such as single molecule nano-
technology to approach the essential engineering principles
of the flexible and adaptive biomachines.
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Concept for understanding biological
system containing many dynamical
states.
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» http://www.phys1.med.osaka-u.ac.jp/
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Higher brain functions relies upon information processing by
neuronal circuits. Individual neurons are connected by axons
that form synaptic connections with appropriate postsynaptic
cells in appropriate locations in the nervous system.
Establishment of correct neuronal circuits is therefore crucial
for achievement of proper brain functions. During
development, neurons have to migrate from their site of
origin to correct positions whereby they are innervated by
presynaptic axons. By developing brain tissue culture
preparations that can faithfully recapitulate cell migration
and neuronal circuit formation as well as live imaging of
these dynamic events, we are studying molecular and
cellular mechanisms for development of the brain, in
particular, neuronal migration and axon pathfinding.

FER DA B OMRE MR (%)
Neural stem cells in the cerebral wall
(green)

KEEBEROUHIMENFE=2—>
Migrating interneurons in the
cerebral cortex

» http://square.umin.ac.jp/murakami-lab/
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DNA carrying genetic information is constantly challenged
by various damaging agents from exogenous and endogenous
origin, leading to cell death and mutations, and to aging and
cancer. Every organisms acquired versatile and complex
DNA repair mechanisms to maintain the genetic information.
We are interested in the molecular analysis of DNA repair
network, and in the pathogenesis of human genetic disorders
which have a defect in DNA repair network such as
xeroderma pigmentosum, Cockayne syndrome, UV sensitive
syndrome and Fanconi anemia. Our goal is to elucidate how
human life is protected from various DNA damage.
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Xeroderma pigmentosum group G protein (XPG) forms a stable complex with
TFIIH. XPG mutations in XP-G/CS patient prevented the association with
TFIIH, and resulted in the dissociation of CAK and XPD from the core TFIIH. As
a consequence, transactivation of nuclear receptors was disturbed, indicating
that the clinical features of XP-G/CS are due to transcriptional abnormality.

» http://www.fbs.osaka-u.ac.jp/labo/03a.html
» http://www.fbs.osaka-u.ac.jp/eng/labo/03a.htmi
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In animal development, cells divide and subsequently
differentiate into diverse cell types in a spatio-temporally
controlled manner, which results in formation of tissues and
organs. Our group investigates the molecular basis
underlying these processes by focusing on gene regulatory
mechanisms. Our previous study indicates that the Sox
transcription factors interact with partner factors and each
Sox-partner complex activates a specific set of genes that
determine a cell state. We are currently studying molecular
mechanisms of how the Sox factors regulate neural and
sensory organ development and how the Sox genes are
regulated during these processes.

EEHEERT Sox2EER T Af 2%/ —
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Sox2 regulates different
sets of target genes by
pairing with various
partner factors.
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Sox2 expression depends
on activities of multiple
enhancers having distinct
spatio-temporal
specificities.

» http://www.fbs.osaka-u.ac.jp/labo/01a.html
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In eukaryotic cells, various macromolecules such as RNAs
and proteins are continuously transported between the
nucleus and the cytoplasm. The nucleo-cytoplasmic transport
is essential for gene expression, which is fundamental for
intricate biological activities including cellular growth and
differentiation and stress responses etc. In addition, since
certain viruses exploit the host transport system to complete
their life cycle, the process could be a target for disease
control. Main research focus of this lab is to understand the
mechanisms of transport of various RNAs and proteins. We
are currently studying the functional roles of factors that
mediate transport of various RNAs.

FEFEOBTERE mRNA DEFEE

o * Ya
=

Tép QL

FOFDEN X

::H?P

_E

- s 3
- -

1%— MBI R4 & Ek (13, BX [ F (importin, exportin, TAP%AE) ERand®
HEET 2,

Nucleo-cytoplasmic transport is mediated by transport factors (importin,
exportin, TAP etc)and Ran.

» http://www.anat3.med.osaka-u.ac.jp/
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Laboratory of Chromosome Function and Regulation

wEgse A S ZER
SA Assoc. Prof. Kojiro Ishii
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On one hand, the chromosome is emphasized to contribute to
a species’ conservation by stably-maintaining the genome
DNA, so-called the blueprint of life. On the other hand, the
chromosome potentially shows ability to accommodate the
structural deficiencies, such as massive chromosome
translocation and foreign element invasion, by actively-
changing its functional framework. The latter ability is
envisaged from the speciation and evolution, and we would
like to elucidate such higher order regulation of chromosome
function. In particular, we focus on the flexible nature of
chromosome reorganization upon crisis, the chromosomal
regulation on the foreign RNA element previously integrated
into the host genome, and the molecular basis of structural
order in the functional cell nucleus.
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Centromere disruption in chromosome | is lethal in fission yeast, but a
genetic assay enables us to identify low frequent yeast survivors that
went through the lethality by the chromosome reorganization.
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Molecular Communication Technology Laboratory

wEens PE OB
SA Assoc. Prof. Tadashi Nakano
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Molecular communication is a biochemically inspired communication
paradigm for biological devices (e.g, artificial cells, genetically engineered
cells). Molecular communication allows biological devices to communicate and
function as a system of biological devices (e.g, inbody bionanosensor networks).
Molecular communication is very distinct from the current telecommunication
paradigm with respect to (1) encoding and decoding with chemical signals, (2)
slow speed, limited range, large jitter, and high loss rate communication, (3)
biocompatibility, and (4) energy efficiency. In our laboratory, with the goal of
establish molecular communication as a technology, communication
engineering approaches are applied to address various designs issues in
molecular communication, such as design of components, network architecture,
and protocols of molecular communication as well as application development.
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Molecular communication can be described as a sequence of biochemical processes
that occur between the sender and receiver of communication: the sender encodes
information onto molecules and transmit the molecules, the transmitted molecules
propagate in the environment, and the receiver biochemically reacts to the molecules.

» http:/lwww.fbs.osaka-u.ac.jp/labs/tadashi_nakano/index.html
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RIKEN Center for
Integrative Medical Sciences

BAWHE B —BB  Prof. Ichiro Taniuchi
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L ﬂﬁﬁﬁﬂ%*ﬁ? Systems Neuroscience
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Osaka Bioscience Institute

To development innovative therapeutic approaches for
allergies and autoimmune disease, we are focusing on the
elucidation of regulatory mechanism of the immune system.
Beside with the strong focus on the basic immunology
research, we aim to contribute to develop new therapeutic
approaches against allergic disease and autoimmune disease
and new methods that enable to control harmful immune
reactions to cells or tissues transplanted. We are
investigating currently developing research area in
immunology as well as classical profound unresolved
paradigms, such as how the immunological self and
immunological memory is regulated.

BV dgg . prof. Shigetada Nakanishi #BAUVESEE /N JI| 55F  Assoc. Prof. Reiko Kobayakawa

BAVERE ARER AN Assoc. Prof. Kazuo Funabiki
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The research project is to explore integrative and regulatory
mechanisms of the neural network, which are a central
theme of neuroscience. The project is directed towards
understanding mechanisms that control memory, learning,
motor movement, emotion and sensation in the specific
network. Our own novel techniques that allowed to
demonstrate mechanisms of the organization and
transmission regulation of the targeted network were
developed and effectively used in our project.

| EEIE%EE‘E'T%#E*SI?" Protein Function and Bioinformatics
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National Institute of Biomedical Innovation

BAvER KO BT Prof. Kenji Mizuguchi 88 VEEZ {h #HE  Prof. Tetsuharu Naka
BAVERE TF  F  Prof. Hiroshi Takemori  #8BAWHEHEE  Shandar Ahmad  Assoc. Prof. Shandar Ahmad
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Our research efforts are towards drug development utilizing
genomics, proteomics and bioinformatics. In particular, we
make intensive use of advanced information science and
study protein families of biological importance, both in terms
of the function of individual proteins and the protein-protein
network.

u E%%EE#@? Quantitative Developmental Biology
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RIKEN Research Center for
Allergy and Immunology

Prof. Tatsuo Shibata
Assoc. Prof. Yoshihiro Morishita
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Complex phenomena of living systems in development and
regeneration are produced by coordinated interactions of
numerous molecular and genetic factors. Advances in
measurement technologies have afforded us glimpses into
dynamic processes of such phenomena from molecules and
gens to cell and tissues. Using concepts and methods in
mathematical sciences, we are seeking logics and principles
underling developmental and regenerative processes.
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Prof. Tsutomu Masujima
Prof. Yasushi Okada
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The cell, the minimal unit of life, is composed of an
extraordinary number of molecules. Cellular functions
emerge from the dynamic interactions among those
components in a self-organized and robust manner. A new
conceptual framework beyond the simple analogy from the
man-made machines will be required to truly understand
such complex systems. We aim to establish a new paradigm
through innovative measuring, analysis and modeling
technologies and techniques to recreate the dynamics of a
fundamental biological system. It will enable us to predict
and manipulate cellular phenomena through quantitative
modeling of the cellular system in a holistic manner.

[ H&Ij'r%*ﬁﬁ %Eﬂé*ﬂ# Information and Neural Networks

NICT

Center for Information and
Neural Networks (CiNet)
Prof. Eiichi Naito

Prof. Masahiko Haruno
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Human brain easily solves very hard problems in daily life
such as social decision making and motor control, which even
super computers can hardly approach. We are taking a
“computational-neuroscience approach” to understand the
computational principles existing behind these remarkable
abilities. Specifically, we are constructing computational
models as well as conducting interdisciplinary experiments
integrating neuroimaging based on fMRI and MEG,
neurophysiological measurements and gene analysis, by
which quantitative predictions and manipulation of behaviors
and brain activity in real world would become possible.

RifFHRBEMEHR 5T —

Center for Information and Neural Networks
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Center for Information and Neural Networks (CiNet)

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, and implementing these findings to artificial
information and communications networks.

Brain-inspired Intelligence |

HHS

Heart to Heart
Science

Intelligent
Robotic

Networks

Network
Brain-Machine

Interface nstalled Information

Network )
App“%&g\ﬂ;ﬁ&gg\g Care, Problem-Solving
4 Networks

Healthcare and Welfare

http://cinet.jp/
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QUANTITATIVE BIOLOGY CENTER (QBiC)

Cells and even organisms can be represented as a large network of
molecular interactions. Because cells function in a dynamic environ-
ment, they must be able to adapt to retain proper function. This means
that they can be viewed as flexible or plastic machines. Moreover, they
are far more complex than artificial ones and yet require far less energy
to operate. It is for this reason that the RIKEN Quantitative Biology
Center (QBIC), a joint project with Osaka University, was created, as it
seeks to understand the fundamental properties responsible for these
unique features. The center’s aim is to model whole cells by predicting
and replicating their behaviour, with the ultimate goal of making synthetic
biological machines.
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http://www.fbs.osaka-u.ac.jp/jpn/general/lab/lists/post-1/
http://www.fbs.osaka-u.ac.jp/jpn/general/lab/lists/post/
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Prof. Yasuhiro Akutsu

YR A B Laboratory of Molecular Genetics,
5 BIZFIIESR Department of Biological Science

R HA AR Prof. Hisao Masukata
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PRI Laboratory of Structural and
L TN Y i Y| ) e Functional Analyses on Biomolecules

Prof. Seiki Kuramitsu
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Laboratory of Macromolecular Structure,
Department of Macromolecular Science

Prof. Katsumi Imada

ik SH BB

LW OBXE, AR RS TTEL MR 0 TR OB X2 X0 ERE)
ENETMMBEDEB BT THINATYAT LR, T NIy
AT DI Z D XS5 T MO EB T T o YWFEE Tl 50
e DR WG RN L 0 T AR O TR 2 U L 2B R R 0 TR o1
B E B IR S A D = XA DR R PR ZHIEL TV,

31

Research field: statistical physics and computational science
http://wwwacty.phys.sciosaka-u.acjp/index-a.html

Stable inheritance of genetic information is essential for life.
Our research goal is to reveal the molecular mechanisms of
initiation of DNA replication, restart from the stalled
replication fork, mismatch repair, sister chromosome
cohesion, centromere function and telomere replication,
which are required for genomic stability.
http://www.bio.sciosaka-u.acjp/bio_web/lab_page/masukata/

1) structural and functional whole-cell study of an extreme
thermophile, Thermus thermophilus HB8
(http://www.thermus.org),

2) DNA repair systems of T. thermophilus HB8, and

3) protein engineering.
http://www.bio.sci.osaka-u.ac.jp/bio_web/lab_page/
kuramitu/index2.html

Biological process is driven by complex molecular machines
composed of biological macromolecules. The flagellum, which is an
organelle for bacterial motility, and the bacterial protein secretion
system are examples of such molecular machines. The Laboratory of
Macromolecular Structure aims to proved fundamental
understanding of operating principles and the self-assembly
mechanism of biological macromolecular machines through the
studies of molecular structure at atomic resolution and
reconstitution of the molecular machines.
http://www.chem.sci.osaka-u.acjp/lab/imada/

MR F B Laboratory of Single Molecule Biology,
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Prof. Masahiro Ueda
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Prof. Hideki Yoshikawa
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Through the dynamic processes in reaction networks of
biomolecules, cells can respond flexibly and adaptively to
environmental changes. Recent progress in single molecule imaging
techniques has made it possible to monitor directly the stochastic
behaviors of biomolecules in living cells, in which the locations,
movements, and complex formations of biomolecules can be
detected quantitatively at the single molecule level, providing
powerful tools to elucidate molecular mechanisms of intracellular
signaling processes. Our laboratory develops quantitative single-
molecule imaging methods and computational modeling methods to
reveal the molecular mechanisms of cellular chemotaxis with single-
molecule resolution.

(HAHE) http//www.biosciosaka-uacjp/bio_web/lab_page/ueda/indexhtml
(JERE) httpy//www.biosciosaka-wacjp/en/dbs01/re-paper-temp.php?id=66

In developed countries, obesity-related disease, including
diabetes, hyperlipidemia, hypertension, atherosclerosis and
cancer, has become a huge social problem. We revealed that
adipose tissue is an endocrine organ, producing and secreting
various bioactive hormones, conceptualized as
Adipocytokines. Dysregulated production of adipocytokines,
such as adiponectin, leptin, and TNF a, lies upstream of
obesity-related disease. Our current research is aimed at
identifying the new hormonal factors from other peripheral
organs including skeletal muscle, liver, intestine, and
vasculature, and clarifying the significance of each
transcriptional factor in the pathophysiology of obesity-
related disease. Through these basic research, our destination
is set to develop new therapy tackling the human diseases.
http://www.med.osaka-u.ac,jp/pub/endmet/www/home/

Clinically, we have treated the patients with bone and joint
diseases in the Osaka University Hospital. We also have
many research projects as follows: 1) development of new
biomaterials (new joint prosthesis, artificial bone, tendon,
ligament, and meniscus), 2) development of computer-assisted
surgery (robotic surgery, navigation surgery), 3) molecular
biology of bone and cartilage, 4) tissue engineering for bone
and cartilage, 5) gene/genome analysis for bone/soft tissue
tumors, 6) gene/decoy therapy for rheumatoid arthritis, 7)
molecular analysis and treatment of bone metastasis. Our
projects are not limited to basic research, but aim at clinical
applications for treatment of bone and joint diseases.

Membrane voltage and proton signals are conserved
membrane mechanisms in cells. Voltage-gated ion channels
have been well studied as key molecules for neuronal
excitation and propagation. VSP is a hybrid between voltage
sensor domain and enzyme domain and transduces electrical
signal into chemical signal at membranes. VSOP is a voltage-
gated proton channel that is mainly expressed in phagocytes
such as neutrophils and macrophages. Despite the lack of
apparent ion permeation pathway, it exhibits activities of
proton permeation. Most of cells that express these voltage
sensing proteins have been thought as “nonexcitable” cells. By
studying mechanisms of those proteins, we aim at revealing
novel roles of electrical signals. We also improve a method to
visualize membrane potential by designing a fluorescent
protein probe fused with the voltage sensor domain.
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Disorders of the central nervous system, such as cerebrovascular diseases,
cerebrospinal trauma, and encephalomyelitis, often cause spatiotemporal
changes in the nervous system and in various biological systems, such as
the immune system and vascular system. In this study, we analyzed
disorders of the neural networks in the central nervous system and the
subsequent restoration process from the perspective of the functional
network of biological systems. Further, we analyzed the mechanism by
which the spatiotemporal dynamics in those biological systems control a
series of processes. Particularly, the ultimate goal of this study was to
elucidate the control mechanism exerted by the associations among the
nervous system, immune system, and vascular system. Additionally, we
aimed to elucidate the principles involved in the operation of living
organisms with neural network disorders within the central nervous system
by observing such disorders and their functional recovery process with
respect to the dynamics of the entire biological system and by conducting a
comprehensive analysis of the association between each system.
http://www.med.osaka-u.acjp/pub/molneu/index.html

Neural circuitry of the brain is optmized physiologically and
anatomically to achieve the best performance of information
processing which has to be utilized to control behavior. To
clarify the brain strategies, we study underlying mechanisms
of the stimulus-specificity and integration properties of the
early visual system with electrophysiological and
psychophysical experiments.
http://www.vision.hss.osaka-u.acjp/indexhtm

Every cells in this world cannot exist without being placed in
any circumstances. It is assumed that organisms have
evolved their own mechanisms in responding to exogenous
factors under various enviromental conditions so as to
optimize their own survival rate. Our laboratory aims to
uncover novel cellular mechanisms that cells have equipped
in order to respond to nutrient availability and invasion of
pathological bacterium. Especially, we will handle budding
yeast as a model organism to conduct comprehensive and
detailed screen. In addition, we will pursue research topics
stemming from clinical necessity in our dental department,
such as mechanism underlying inflammation caused by
invasion of periodontal pathogens. We hope to provide a
breakthrough by our original approaches based on molecular
genetics and cell biology.

http://web.dent.osaka-u.acjp/ cfos/index.html
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We are focusing on the proteins which are closely related to
disease and investigating their physiological functions in
health and disease. One of our goals is to propose novel
mechanisms of metabolic syndrome, thrombocytopenia and
tumor angiogenesis by investigating functions of an
endothelial cell-specific receptor and transcriptional
regulation of nuclear receptors and transcription factors. The
other goal is to establish a novel strategy to cure disease and
develop a novel medicine. We have established a drug
screening system and are now searching useful compounds.
http://www.phs.osaka-u.ac.jp/homepage/b018/
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Division of Electrical, Electronifc and
information Engineering

Prof. Tetsuya Yagi
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Medical Beam Physics Laboratory, Division of
Sustainable Energy and Environmental Engineering

Prof. Kunio Awazu
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Non-Resident Professors

Professor Satoshi Kawata’s Laboratory has targeted a diverse
range of research topics at the forefront of applied physics
and biophotonics. The laboratory has been pursuing the
world’s frontier research in nano photonics and nano-
biophotonics areas. Laboratory members enjoy a diverse
working environment with regular visiting researchers from
around the world. Topics of research in the laboratory
include nano-resolution optical molecular imaging and
analysis, nano materials, fabrication, laser-induced
biofunctional analysis.

http://lasie.ap.eng.osaka-u.ac.jp/

The brain computes the sensory information with a
completely different algorithm/ architecture from the one
that the current engineering systems employ. We are aiming
at understanding the computational principles and
underlying neuronal mechanisms in visual perceptions in the
brain and designing neuromorphic devices that are applied to
robotics and neuronal prostheses.

Optical technologies including a laser have been attracting
attention as a technique for less-invasive diagnosis and
therapy. In our laboratory, novel laser-tissue interaction and
measurement of tissue optical properties have been
investigated for lasers in surgery and medicine on the basis
of biomedical optics, tissue optics, photobiology, and laser
engineering. Regulatory science of medical laser devices,
which is to evaluate the efficacy and the safety by non-
clinical methodology, is an important theme. Laser ionization
mass spectrometry and the application to high-throughput
analysis of proteins and drugs in a tissue also have been
investigated.

http://www.see.eng.osaka-u.ac.jp/seemb/seemb/
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Our group philosophy is to contribute to the quality of life
(QOL) through knowledge of bioscience and bioengineering.
Keeping the keywords, “health”, “foodstuff” and
“environment” in mind, the following research projects are
actively ongoing.

(I)Production of cultured human tissues for clinical
application.

(2)Utilization of microorganisms with ability of self-relieving
from stresses.

(3)Development of TiO2 photosterilization system under
ambient light conditions.

(4)Utilization of photoautotrophic plant hairy roots as tools for
environmental evaluation.
http://www.cheng.es.osaka-u.acjp/tayalabo/
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The synthetic research for application of human cells should
be not only to medical but also engineering purposes. For
regenerative medicine application, cells has to be evaluated
with non-invasive manner.

To evaluate the cell nature, precise image-analysis and AFM-
based force measurement at pN order have been studied.
Laser-light photoporation of cell membrane is examined for
the differentiation control The relation of man ~ s idea to
external robots are examined to realize the man-based
machine control. The hydrogen production using
photosynthesis bacteria is taken as an example of the energy
system in recycling bio-energy. The concept of energy grid
which harmonizes conversion of a human life and solar
energy is studied.
http://miyakebpe.es.osaka-uacjp/ban_da_san_zhai_yan_jiu_shi/HOMEhtml
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The Symbiotic Network Design Laboratory deals with
experimental evolutions. We are experimentally evolving the
following three bio-systems; artificial cells from bio-molecules,
artificial milt-cellular organisms from unicellular organisms,
and artificial symbiosis from two independent organisms. By
controlling the interaction among the entities of a lower
hierarchy thorough mutation and selection, we investigate
the sufficient conditions to evolve the bio-systems of a higher
hierarchy. Together with theoretical studies on these bio-
systems, we understand the basic rules governing the
biological complex systems.
http://www-symbio.ist.osaka-u.acjp/shj.html
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My group’s research theme is the molecular mechanism of
immune regulation. T cells are activated by antigenic
peptides bound to the MHC complex on antigen-presenting
cells. Once activated, the T cells differentiate into functional,
helper or effector T cells. In contrast, antigen-stimulated B
cells differentiate into antibody-forming or memory B cells
with the help of antigen-specific T cells. Thus, T and B cell
differentiation requires physical interactions between T cells
and antigen-presenting cells and T cells and B cells,
respectively. We have demonstrated critical involvement of
several lymphocyte surface molecules such as CD40,
Sema4D/CD100 and Semad4A in functional lymphocyte
interactions. We are currently studying functions and signals
of these molecules, which will lead to understanding of the
mechanism of immune regulation.
http://www.biken.osaka-u.acjp/biken/mol-imm/index.htm

Cells are equipped with the signal transduction system that
enables them to respond appropriately to the surrounding
environment. Malfunctions in the signaling system are
responsible for various human diseases, such as in the case of
the abnormal proliferation of cancer cells. In our laboratory,
we are investigating the mechanism of intracellular signaling
that regulates the proliferation, differentiation, and motility of
cells at the levels ranging from molecules to organisms using
nematodes and mice. Our present major research interests
are (1) the role of magnesium ion as the signaling molecule,
and (2) the regulatory mechanism of the magnesium level
and its relationship with human diseases such as cancers.
http://www.biken.osaka-u.acjp/lab/cellreg/
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Non-Resident Professors

Our laboratory focuses on the elucidation of “Host-Pathogen
Interaction” using an intracellular protozoan parasite called
Toxoplasma gondii, the causative agent of Toxoplasmosis. In
detail, we are analyzing 1) the role of effector molecules
derived from Toxoplasma gondii, which are secreted into
host cytoplasma during the infection, and 2) the role of host
defensive factors, which participate in the innate and
adaptive immune responses to Toxoplasma gondii infection.
The aim of our education on the graduate students in our
laboratory is that they can survive the scientific world by
themselves.
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What is life? Although there are a lot of ways to approach
to this question, our laboratory attempts to visualize how
many biomolecules are involved, and how they work
temporally and spatially in certain phenomena in living cells.
To this end, we are developing genetically encoded
luminescent sensors as well as novel micro/nano-scopy
systems by which we are investigating how nano-systems
composed of small number of biomolecules cooperatively
functions. From this approach, we will make novel research
area called ‘Minority biology’.
http://www.sanken.osaka-u.acjp/labs/bse/

Nanotechnology and bioscience are combined to elucidate the
formation processes of a living organism. Single molecular
observation and manipulation are performed for DNA, RNA,
protein and those complexes using Scanning Probe
microscope, such as scanning tunneling microscope and
atomic force microscope. Not only single molecular
measurement for the elucidation of mechanism, but these
technique are applied to the development of advanced nano-
biochip or the creation of self-organized bio-molecular
devices.

http://www.sanken.osaka-u.acjp/labs/kawai-lab/

Mass spectrometry is a well accepted technique for the
analyses of chemical structures of biological compounds. For
the last two decades, we have been working to develop
methods for determining primary structures and post-
translational modifications of proteins by using mass
spectrometry. In conjunction with accumulating protein and
gene sequence databases, we are using state-of-the-art mass
spectrometry for large-scale protein identification which is
indispensable for proteomics research. We also apply the
developed methods to the structural analysis of micro
quantities of peptides, proteins, and their related substances.
We have found several novel protein structures, including
post-translational modifications, such as farnesylation at the
Cys residue, ¢ -( y -glutamyl) lysine in core histones, etc.
http://www.protein.osaka-u.ac.jp/rcsfp/profiling/
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Laboratory of Protein Synthesis and
Expression

Assoc.Prof. Kenji Iwasaki
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Our laboratory studies molecular mechanisms underlying the
development and function of the vertebrate central nervous
system (CNS) using various research methods of molecular
biology, mouse genetics, biochemistry, cell biology and neural
physiology. We use the retina as a model system to
understand how DNA encodes programs to generate various
neurons and glial cells, form precise neuronal circuits, and
enable complicated neuronal function. We also focus on how
abnormality of biological processes in development and
maturation leads to human diseases. We are eager to
contribute to development of diagnosis and cure of human
diseases. Together, our lab aims to elucidate mechanisms and
principles underlying the CNS development from DNA
programs to physiological function and human diseases.
http://www.protein.osaka-u.acjp/furukawa_lab/

We set out to visualize the functional structures of proteins in
cells and tissues primarily through the use of novel electron
microscopy (EM) imaging techniques. Specifically, we have
excelled in visualizing structural changes in molecules
ranging in size from single proteins to large multiprotein
complexes, data which can then be related to function. EM
imaging is making it increasingly clear how the atomic
organization of vital cell machinery relate to important
biochemical processes.
http://www.protein.osaka-u.acjp/rcsfp/synthesis/
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We study subjects in the field of biophysics and
mathematical biology from the view points of statistical
mechanics and non-linear dynamics. For that purpose,
computer simulation techniques are widely employed.
Current major subjects are: (1)folding and design of proteins
(2)correlations between thermodynamic fluctuations of
proteins and their functions (3)mechanism of biological
molecularmotors (4)stability and evolution of large-scale
ecosystems (5)construction of new coarse-grained model of
proteins and development of new computer-simulation
method.
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The immune response is categorized into innate and adaptive
immunity. The adaptive immunity, which regulates
specificity and diversity of immune response, has been the
subject of considerable study. On the other hand, the innate
immunity was formerly considered to be non-specific because
its major activity is simply digestion and killing of pathogens
by phagocytes. However, recent studies have demonstrated
that innate immunity specifically recognizes pathogens
through Toll-like receptors (TLRs). In addition, accumulating
evidence indicates that the activation of innate immunity is a
prerequisite to the induction of acquired immunity. We aim
to clarify the role of innate immunity in the host defense
against pathogens.

http://www.biken.osaka-u.ac.jp/biken/gan-yokusei/index.html
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WETN—T Laboratory of Experimental
KBRS ITE R Immunology

Prof. Shimon Sakaguchi
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Our research group deals with a number of biologically and
medically important projects that are related to the body’s
self-defense system. Specifically, we study the deficiency of
GPI-anchors of proteins (disease termed paroxysmal
nocturnal hemoglobinuria), the pathways of GPI-anchor
biosynthesis, and remodeling and sorting of GPI-anchored
proteins in humans and protozoan parasites. We also target
the application of these studies to development of anti-
parasites drugs.

http://www.biken.osaka-u.acjp/biken/men-eki-huzen/index.html

Signals propagated through the pre B cell (preBCR) and B
cell (BCR) receptors are crucial for the development of B
lymphocytes and their subsequent antigen-triggered
differentiation into memory B cells and antibody secreting
plasma cells. The outcomes of these signaling events, for
example proliferation, differentiation, or apoptosis, are
dependent on the developmental stage of the cell and the
quality of the signal. Our laboratory has focused on
understanding the molecular composition of these signaling
complexes and the mechanisms of signaling pathway
crosstalk that lead to crucial cell fate decisions during B
lymphocyte differentiation. We have also applied insights
gained from our studies of B cells to another important
immune regulatory cell, the T cell.

Dendritic cells play critical roles in linking innate and
adaptive immunity by producing proinflammatory cytokines,
presenting antigens to T cells, and supporting activation and
differentiation of T cells. These functions contribute not only
to the host defense but also to the pathogenesis of various
inflammatory diseases including autoimmune diseases. Based
on the techniques for gene manipulated mice or molecular
biology, our laboratory aims to clarify the mechanisms for
regulating these functions at the molecular, cellular and in
vivo levels and develop novel types of therapeutic
manipulations for immune regulation.
http://immreg.ifrec.osaka-u.acjp

This laboratory studies basic mechanisms of immunological
tolerance and homeostasis. The normal immune system
protects the body from invading microbes while it does not
react with normal self-constituents. Regulatory T (Treg) cells
are engaged in the maintenance of such immunological self-
tolerance and homeostasis by suppressing aberrant or
excessive immune responses. The focus of the research in
this laboratory is to understand the basic mechanisms of
Treg cell development and function at the molecular and
cellular levels with the hope to apply the results to the
control of physiological and pathological immune responses in
humans.
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Integration of imaging technologies into immunological fields
will facilitate our understanding of the dynamic immune
responses in experimental animals and humans. Magnetic
resonance is one of the noninvasive imaging techniques and
gives us the diverse information of anatomy, function and
metabolism in vivo. We have been trying to develop the high-
resolution, less-invasive and repeatable immuno-imaging
techniques with ultra high-field magnetic resonance scanners
due to unveil the dynamism of immune systems in vivo. Two
117 T ultra high-field MR scanners we used bring the higher
signal to noise ratio (SNR) and better contrast images. Our
recent progress of MRI technologies in the animal model can
allow us to visualize the dynamical immune responses and
the immune cell migrations at a single cell level.
http://biofunc.frec.osaka-uacjp/ (HAGE)
http://biofunc.ifrec.osaka-wacjp/eng/indexhtml (&G

Interleukins/Cytokines are important mediators for the
regulation of the immune system. We discovered IL-6 and its
receptor system and completely delineated its signaling
pathways. We also discovered its involvement in the
pathogenesis of various autoimmune diseases. We prepared
the antibody against its receptor to block the signal and
showed that the antibody (Tocilizumab) is effective for the
treatment of these diseases. Now, we are asking why does
over-production induce these diseases and why does over-
production of IL-6 occurs in these diseases.

Our laboratory is to conduct functional and structural
analysis of innate immune receptors and their interaction
with the cognate ligand, which are often utilized as vaccine
adjuvants. In addition, we continue to invent novel strategies
and technologies to develop better and safer vaccines and
their adjuvants. Our particular focus towards this goal is on
elucidating the intra- and inter-cellular signaling pathways
that mediate the immunogenicity of vaccines. By doing so,
we hope to gain some senses not only for developing more
efficient technologies for vaccines and adjuvants, but also
ensuring their safety to higher level.
http://www.nibio.gojp/adjuvant/indexjhtml  (HAGE)
http://www.nibio.gojp/adjuvant/index-ehtml  (J&5%)

Our lab is aimed at clarifying the molecular mechanisms of
phagocytosis, digestion, exocytosis by macrophages. In
particular, we are focusing on 1) new signaling networks
mediated by secreted small membrane vesicles, exosomes 2)
heterolysis caused by lysosomal exocytosis and its relevance
to the development of chronic inflammation 3) molecular
mechanisms of hemophagocytosis 4) synapse elimination by
microglia cells.

http://immnet.ifrec.osaka-u.acjp

RIETSN—T Laboratory of Malaria
<5 7%:@?&3‘5% Immunology

YHEAERIR Cevayir Coban  SAAssoc. Prof. Cevayir Coban
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Malaria disease is among top ten causes of death in low-
income countries and still no vaccine is available against it.
Why years of scientific research cannot beat Plasmodium
parasites (a causative agent of malaria) and eliminate by
vaccines is an important question in my lab. Our aim is first
to understand the molecular mechanisms of how host
responds to these parasites. Usage of cutting edge
information and technologies is a must-do to develop new
insights into this old-disease. Our final aim is to use this
knowledge to develop new vaccination modalities. We
support our students to access knowledge and experience in
their scientific career.

http://malimm.ifrec.osaka-u.acjp/

The Systems Immunology Laboratory uses computer
modeling to address biological questions that cannot easily be
understood by experiment. We collaborate closely with a
number of experimental biology groups and also develop
software tools for general use. Our research can be roughly
divided into two categories: “structural bioinformatics” and
“genomic analysis”. The structural bioinformatics projects
include protein-protein and protein-RNA docking, homology
modeling, molecular dynamics, structural alignment, and
structure-based function prediction. The genomic analysis
projects include multiple sequence alignment, and various
methods applied to the study of transcriptional and post-
transcriptional regulation.
http://sysimm.ifrec.osaka-u.acjp/home/index.php
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Humans can modify their behaviors through learning
depending on the environment. This ability is essential for
human intelligence and surviving in fluctuating
circumstances. Our research goal is to understand neural
mechanisms underlying the ability to the extent that
machines, either computer programs or robots, could solve
the same computational problems as those that human brains
solve, while using essentially the same principles (ie., a
definition of “Computational Neuroscience”). Our research
strategy is based on interactions between computational
theories and psychological experiments, including non-
invasive measurements of brain activity. Biological feasibility
of the theories is tested by the experiments, and phenomena
observed in the experiments are explained by the theories.
http://www.cns.atr,jp

The cell behavior in a maze and other complicated situations
is output from information processing of environmental
inputs. Using the protozoan organism of true slime mold, we
study mechanism of cellular information processing by
means of physiological experiment and mathematical
modeling.

Universal features of a complex biological system are studied,
with the aids of dynamical-systems theory, numerical
experiments, and constructive (experimental) biology.
Although our study is mainly theoretical, we have a tight
collaboration with Tetsuya Yomo's group, as well as Toshio
Yanagida’s group. Based on a theory for collective dynamics
of interacting elements with internal degrees of freedom, we
pursue theoretical studies to unveil the logic of life system,
such as molecular energy conversion, replication of a cell,
origin of heredity, cell differentiation and development,
cellular memory, and relevance of phenotypic plasticity to
evolution.

http://chaos-c.u-tokyo.acjp/index_jhtml

Cellular DNA is subjected to continual attack, both by
reactive species inside cells and by environmental agents.
Toxic and mutagenic consequences are minimized by
distinct pathways of repair, and more than one hundred
human DNA repair genes have been identified. The main
subject of our group is to understand how eukaryotic cells
prevent mutation from various environmental as well as
endogenous DNA-damaging agents. More specifically, we are
working on the isolation and functional characterization of
proteins involved in nucleotide excision repair and
translesion synthesis. We are also working on mouse models
for DNA repair-deficient syndromes to elucidate the
mechanisms of carcinogenesis and aging.
http://www-cc.gakushuin.ac.jp/~20080213/
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Molecular and Cellular Physiology,
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It is well known that post-translational modifications as well
as binding to prosthetic groups are crucial for proper
function of proteins in many cases. We are studying ubiquitin
conjugation and dynamism of iron and iron-prosthetic groups
such as heme or iron-sulfur cluster. In the ubiquitin research,
we are analyzing the mechanisms underlying timely and
selective ubiquitin conjugation to substrates and its
pathophysiological roles. Iron is an essential nutrient, at the
same time it is toxic when excess. We are also studying
intracellular dynamism of iron and iron-prosthetic group,
regulation of cellular iron metabolism and roles of
perturbation of iron metabolism in diseases.

http://www.med kyoto-u.ac,jp/J/grad_school/introduction/1104/

Immune system is regulated by an exquisite mechanism
where various molecules regulate their functions each other
in a network. Disruption of such regulation may result in the
emergence of autoimmune diseases, allergy, immune
deficiency, and cancers. The aim of our study is to elucidate
the molecular interactions responsible for the pathological
conditions utilizing exhaustive gene expression profiles
analyzed by DNA microarray together with bioinformatics
tools. This approach, for example, enabled us to discover the
mitochondrial abnormality in patients with systemic onset
juvenile idiopathic arthritis. Together with transgene and
knockout gene techniques, we shall advance the frontiers of
biosciences and establish new therapies for refractory
diseases.

The cell nucleus is a structure that functions to
autonomously decode the genetic information encoded in
DNA. Its structure changes in response to biological events
such as development, cell growth, differentiation, meiosis,
aging, apoptosis, and the cell's reaction to environmental
factors. To study these changes in nuclear structure, we have
developed fluorescence microscope systems capable of
recording the dynamic behavior of molecular components in
living cells. Using these microscope systems, we study the
functional and temporal organization of nuclear structures,
and attempt to propose a model for the genome operating
system which supports fundamental biological activities.

http://www2nict.gojp/advanced_ict/bio/w131103/CellMagic/
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Department of Cognitive Genomics Our research group
focuses on growth factors in brain,including brain- derived
neurotrophic factor (BDNF), and synaptic proteins, in an
effort to come to grips with a new theme in brain science,
namely, individual brain mechanisms. BDNF has an
extremely diverse range of physiological functions, including
neuronal survival, functional development, synaptic plasticity,
and repair of neuronal damage. On the other hand, single
nucleotide polymorphisms (SNPs) seem to cause modification
of molecular function in BDNF protein as well as human
brain function. This research aims to elucidate the molecular
function of BDNF polymorphisms, and provide an
understanding of individualized brain expression
mechanisms, using bioinformatics, structural biology,
molecular biology, cell biology, generation of the model mice,
their behavioural analysis and human cohort analysis.

Protein chip is the most promising tool for a high throughput
analysis of biomolecular interactions. We are investigating
highly sensitive protein chips and their detection systems by
combining key technologies such as nano-fabrication, optical
wave control, and nanobiology. Stable and high density
ligand-immobilization techniques are developed by the use of
lipid bilayers. A hybrid-SPR (Surface Plasmon Resonance)
phenomenon in which some different SPR modes are mixed
is also being studied to improve the accuracy and sensitivity
of the detection systems. Our goal is the realization of palm-
sized biosensing tools with ultra-high sensitivity.

We have two main themes; single-molecule biophysics of
ATP synthase and engineering of microdevices for single-
molecule detection. In the single-molecule biophysics, we aim
to elucidate the energy-transduction mechanism of ATP
synthase enzyme. ATP synthase is the molecular energy-
converting device that interconverts proton-motive-force
(pmf) and phosphate transfer potential of ATP. The unique
feature of this enzyme is that this enzyme employs the
mechanical rotation of the inner subunit embedded inside of
the enzyme complex to mediate the energy-conversion. This
enzyme is composed of tow rotary motors, Fo and F1, each is
a rotary molecular motor driven by pmf and ATP hydrolysis,
respectively. In order to elucidate its working principle, we
visualize the rotation at single-molecule level and manipulate
the individual motor molecules. In the second theme, we use
one-million-droplets array that we originally developed for
detection of single antigen molecule or single virus particle.
Currently, we actively collaborate with companies to
commercialize our methods.

http://www.nojilab.t.u-tokyo.acjp
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The traffic of proteins between the nucleus and cytoplasm
through the nuclear pore complexes (NPCs) is important for
various signal transductions in higher eukaryotes. Our lab is
trying to elucidate the molecular mechanisms involved in the
nucleocytoplasmic transport and the importance of its
regulation in various cellular events like stress response,
differentiation, and cell-cell contact inhibition.
http://www.anat3.med.osaka-u.acjp/index.html

Our group investigates the following major problems of
embryonic development: how cells differentiate into such
diverse cell types, and how cell differentiation is so finely
coordinated in a spatio-temporal order. Our study focuses on
the regulation in the epiblast, the primordium of all somatic
tissues, and early neural and sensory primordia. Our
investigation indicates that (1) the mechanisms of somatic
lineage derivation do not follow the classical three gem layer-
based model, (2) a group of transcription factors, e.g, SOX,
PAX and POU factors, interact to produce combinatorial
codes for cell differentiation, and (3) the genes for these
transcription factors are regulated by multiple enhancers,
allowing them to organize cell differentiation in particular
order.

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 mechanism of chromosome
segregation, we are focusing on kinetochores and are trying
to address how kinetochores are specified and assembled on
centromere chromatin. In addition, we are analyzing how
kinetochores correctly attach to microtubules. We are using
molecular genetics, cell biology, biochemistry, structural
biology, and genome biology to clarify kinetochore structure
and function. Our Lab will move to Osaka from FY 2015.
http://www.nig.ac,jp/labs/MolGene/index.html
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Advanced ICT Research Institute,
National Institute of Information and
Communications Technology

Assac. Prof. Hidesato Ogawa
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The fidelity of genomic information in the germline has to be
tightly regulated for accurate transmission to the next
generation. To safeguard against genome disruption caused
by transposable elements, an evolutionarily conserved
pathway involving PIWI-class proteins and their associated
24-30 nt long PIWI-interacting RNAs (piRNAs) operates in
animal gonads. piRNA are believed to be amplified in a
perinuclear structure in germline cells, so called ‘nuage’. We
use Drosophila melanogaster as a model system to elucidate
molecular mechanism by which piRNAs, nuage components
and other long-non coding RNAs regulate the maintenance,
differentiation and genome stability of germline cells.
http://www.tll.org.sg/group-leaders/toshie-kai/

A transcription regulation system is essentially required for
expression of the genetic information necessary to biological
events such as development, cell growth and homeostasis.
This system mainly consists of many protein complexes
which possess various enzymatic activities. By purification
and visualization of the transcriptional factor complexes
during Embryonic stem cell differentiation, we try to gain
insight into the transcription regulation mechanism on the
chromatin DNA.

Molecular simulation is one of the important approaches to
study structures and functions of biological molecules such as
proteins. Especially, it enables the detailed observation of
their dynamical aspects. However, the performance of
computing still limits its wide applications. To solve the
problem, we are developing the special-purpose computer for
molecular dynamics simulations and the high-performance
computing technologies on the K computer and the other
machines. We apply these technologies for computational
biomolecular designs, especially for drug designs.

FCAERRGERT ¥ AT ABF%E ¥ 5 —  Laboratory for Synthetic Biology,
BRAEWEHES V—T Quantitative Biology Center (QBiC), RIKEN

Prof. Hiroki Ueda

BEAvEEE FE &S

B RAEWZEDH LA G20 FEIBE L CRRESh20H 5
— T R ETFAYNT =2 Y USSR A N — o
DAEMI AT AORIERFTZ B4 AT 2O MR
Tl SRR L SN TR Ao USRS T BEH BT
LML % T FVRICU T AL W BB R 2 T30
EORLLHEOFRILFANEZBL T EGIATLADORED
[ OBMZHILE S B v AT 20M M- BRETO LR
MRER R T BB CTEREWFORBE T /ay— Lhbl)
(1) Bm2roMBEER T2 8% FAREERTHABRZ. (2)
L2 SR ZVEIR § 5720 D=7 A% /E T2 D Wik 7 ik
WHMLZEBILE T2 oM h 7254 B E &2 X7 Ak L &
ZHIELE T,

FMLEERRTERT ¥ AT ABf%Et ¥ 4 —  RIKEN Quantitative Biology Center
BT —F 4 A =5 — Partnership-Promotion Coordinator
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The field of synthetic biology is gaining recognition as a new
discipline in the life sciences, but the methodologies needed to develop
an understanding of the design and control of biological systems such
as gene networks, protein complexes and cellular networks are not
vet fully established. In our lab, we are seeking to gain a better
understanding of "time" in biological systems, using the circadian
clock and cellular learning as models and working closely with
collaborators from other fields, such as physics, chemistry, information
science, and engineering. We will also develop fundamental synthetic
biology technologies for the development of advanced working
examples of the control and design of biological systems. Particularly,
we will seek to develop organismal level synthetic biology through
the parallel and rapid study of the followings steps: (1) the formation
of cells from information (gene synthesis and genome editing), and (2)
the generation of organisms from cells (genetically-engineered mice
production), and the analysis thereof.

http://syn-bio.gbicrikenjp/ (HAGE)
http://syn-bio.gbicrikenjp/?lang=en (Jiik)

RIKEN Quantitative Biology Center (QBiC) aims to study
spatiotemporal dynamics within biological systems using an
assortment of innovative measuring technologies, high-
performance computing, and reconstitution techniques. QBiC
has a strong collaboration with FBS, with many students
studying under the direction of QBiC PIs. If you are
interested in our research activities, feel free to contact us.
http://www.qbic.rikenjp/japanese/index.html

To know the functional map of a task to the brain and the
specificities of the mapped sites is a necessary condition for
the understanding of external or internal behavior of the
brain. The connectivity and the dynamics of the macro-
network formed by these sites are the most actively sought
topics in neuro- imaging. We are interested in finding the
sub-division of an activated site or sub-modules with various
functional specificities present in the site because it is
important to know what particularly the site is doing for the
function. Another topic we work on is to get dynamic
information from BOLD or non-BOLD fMRI signals obtained
at very fast data acquisition rate which can cover whole
brain within an order of 100 msec.
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Visiting professors + Guest Professors

Protein motors are force-generating ATPases. They are
crucial to a range of cellular processes. Our research group
aims to reveal the operating mechanisms of protein motors to
acquire their structural blueprints and reveal their modes of
chemical energy transduction into force and work. We have
thus developed the advanced optical microscopes with high
sensitivity and spatial precisions and with using them we
investigate force-generating mechanism of protein motors.
Furthermore, we extend the research to structure and
dynamics of cilia and flagella, in which protein motors play
important roles in their motility, with using advanced
electron microscopy, X-ray diffraction methods and
micromanipulation techniques.

Brain function is generated from the dynamics of complex
neuronal networks. Although brain development is under
control of gene expression, the character of brain is
determined by input information from external environment.
To elucidate the neuronal dynamics for the process is one of
the most challenging issues in neuroscience. I have so far
studied on the proteins for network formation and
synaptogenesis, the molecules for synaptic plasticity, and
activity-dependent dynamics of neurotransmitter receptors as
well as on the dynamics of neuronal networks in vitro.
Recently, I am directly measuring the network activity of
human brain, using non-invasive technology.
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FBS Colloquiums

Every month, one lab from the FBS organizes a colloquium, which includes a lecture from a professor outside Osaka University and one from a young
researcher in the host lab on a common scientific topic. The variety of scientific interests at the FBS means over a year these colloguiums cover a
multitude of research themes. After the lectures, students and guest lecturers are invited to mingle at an informal buffet.
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FBS Annual Symposium

Each year, the FBS holds a symposium that brings together the entire school. The symposium is split into two, with the first half consisting of
lectures given by selected young researchers and professors on their research and the second half being a poster session where all labs are
welcome to present their research.
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English Classes
The FBS offers free classes to help students with presentation and discussion skills for their research. Each class includes no more than ten
students and has two instructors so that students can maximally benefit.
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FBS Retreat

Each year, FBS members gather at an off-campus site for a three-day retreat to discuss their research and meet other members of the school. The
retreat is exclusive for young researchers, as senior faculty do not attend. Students are completely responsible for the organization, including the
invitation of guest lecturers and researchers from overseas institutes.
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Not only the latter doctoral students, but also many 1st year students
participate in the FBS Retreat. The first time | joined it was also the 1st
grade. That time, | got bit nervous of presenting my research in English, but
| enjoyed interesting discussions with foreign students.

From the second time, | have taken part as a committee member and | was
responsible for organizing the FBS Retreat last year. | aimed to motivate all
participants to have friendly discussions with foreign students. Discussions
in English are the main part of this retreat, but some of participants can not
actively talk to foreign students because of awareness that they are not
good at English. However, when they start talking once, the FBS Retreat
must turn into much more enjoyable and valuable. | hope | could offer such
opportunities to as many participants as possible.The FBS Retreat must
become more powerful in future so please looking forward to it.
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(Prof. Yasushi Inouye)

XIN HUANG

The 3rd year of Ph.D. program
(Syear Ph.D. program)

[FBS is the place where your dream is happening]

"Do you have a dream?’, which was a question people frequently asked me on my different life stages. My answer was brief: "Yes,
absolutely!" Living without a dream is like sailing without a compass. Due to my original dream, to explore the micro-world, my research
work was involved in preparation of high quantum yield near-infrared fluorescent gold and silver nanoclusters by multi-functional polymer
ligands and their biological applications in hematopoietic cells during my BSc and MSc periods in Huazhong University of Science and
Technology (China).

To further study and research, I chose Graduate School of Frontier Biosciences (FBS), Osaka University for my doctorate, which possesses
more developed and suitable scientific research environment. Nowadays I focus on the synthesis of longer emission wavelength platinum
nanoclusters, which exhibit a multitude of advantages, e.g, smaller size, more excellent stability, lower toxicity and better biocompatibility,
comparing to common fluorophores. These platinum nanoclusters are expected to apply in field of cell imaging and drug delivery as an
alternative fluorescent bio-marker. During my present study period, I am so impressed by the well-designed equipment here as well as the
excellent academic atmosphere. As a foreign student, the supervisor, classmates and faculties in FBS have given me a lot of concern about
my work and daily life, which ensures my research work progressed smoothly.

Now my dream is devoted myself to the study of the nanomaterials and bioscience. If you have the same dream, FBS is your best choice.
Because FBS is the place where your dream will be happening.

53

{E{AFERE S SRR
DFEFERFHARE
(AHESEFHR)

HE BT =»

BLFE2F [SF—EhFLRE]

[FEBESLLWEESWVWHF->TWB!]

R, RS — oM AU TR BT A5 A M v 2 a AZEBL T e 2 1T o Q0T o b AR R DO B ) K8 13 M L DRI A
T50% 7Ty E RN DR S DR UL BIHIBE LA L COET . COMBM OB TEERIA Vv 7 var T FA N v s varhs
Wife T AL Lo TRIERK BLEDPERSINAZEDHSNTBY, INLOM TR A RZDOLORHFT HILIZORHH>TVET,

Fd THA PR EEZRWERZA0nly oneMIFFEZ DT | &) FHGEA DTy M—IZE 2L A G R A ROV E L 72, Uk % T
WML TOEL 720 F OB CHOBIEZ o ML B S T ICo W TEN IR ZE L 2w e W) Bk B T3 2L e BwE L7z,

DWCETHFRICIE A 2 AL ARk Hlr 720 Tlaa R RIS M S BB R % 2 e A TS o 72 R e B ZL CUIRERIE L A 2 A A o
Mo 72 SADIAWEBL T, EE I RF OB SRV EEFZDO T THLNIIT EILDRE L S2F U E L S RIS AT TR EAL L BRERL
7:Zl E TR LD NDBRIETAIUITTH AL TC0EWEE XL TV ET 2O 1 AE A MR EF TR ) ZE A CELZLILEVZEL TV E T,

[HOTEDHETHIEL TAZZWI [ZOWEBLAEI ] ZOHERE L THEMEREM R NRORATEUEEN . ZORWEI 257200, ZLT
ZRUEOLDERAG 720D 74— VB E G ERF R RHIIE Ao T0E T,

BFZEEY SRR
AR E (P EFEER)

el EE 2w
2 (SRR

[ZED3HDICHEESNT]

WHLBYAUFET TR T 200BWANB AL, EHRUIESMITLE € 70— Fudifka T o kb~ —h—
DHFITHYHATOWEL 2o COMEI ESHIIRIC LB EE T 2 HE A L T TS AL A REEZ T DIKE L 7222134 T
BEZTVET . COEBEAESHT CTEMBLC B R B B, T XCOMBEOWELE 222 K% > T N ETOIE Y AT 107
HIECB 3 2 %21 ToCET .

A BERERT e RN L 72 01d, B R LT S O SRS O N DS TLIRIE D o722\ DL G- DL THREL T BE 7205 T,
TR ASTATIN S EE7ZDIREFEL T A AT W ARS W (EDoTH AL WTTHY) 28T BICHESNAE FEAMmEII%E
HRMA T EMICH T 25T 1A, R ICELDREEDOVEL . TT DT HEFEE 2 TVL I — B RFEITRTHHW (IR
WBBEOFERREDT =T v F AR E RS ORI Z T L720) EmHEREIIZER O NLGEL T ENLZTH AV O 2R THRLVWE W

54



ARAZE KZBEBBEMTKR

OSAKA UNIVERSITY FRONTIER BIOSCIENCES 2014-2015

Organismal Biosystems Laboratories
Developmental Genetics Group
(Prof. Hiroshi Hamada)

Yanick Botilde, Ph.D.

Post-doc

[Never miss a chance to learn]

It is after obtaining a degree in Biological sciences and a master in applied biology in Belgium that I decided to join the Ph.D. program in Frontier Biosciences
graduate school at Osaka University.

Initially, I was seduced by the interdisciplinary approach being developed at FBS, where my expertise in molecular biology could be shared with researchers
from different fields and enriched with lot of various knowledge and techniques initially absent from my curriculum. In addition, I was really eager to work
in a multicultural environment, convinced by the importance of international exchanges in this era of worldwide communication and research.

Indeed, studying at the developmental genetics group, led by Professor Hiroshi Hamada, got me involved in a wide range of topics in the ever-growing fields
of mammalian development and ciliary biology. My project initially started as an investigation on Left-right asymmetry determination; and quickly took an
unexpected turn toward the exciting study of primary cilium regulation. The challenges faced by trying to uncover the role of a single flagellar gene at both
cellular and organismal levels revealed to be an amazing opportunity to achieve such a multidisciplinary experience in topics from biochemistry to imaging
techniques. I am sure that this type of extended, broad knowledge will more than probably be determinant for any professional career.

I am for the present time continuing my research as a postdoctoral research fellow. In the near future I am willing to continue to use and develop my skills
as a scientist outside FBS as well as promote the need for international exchanges in research environment.

For prospective future FBS students and researchers, I would just say that the hardest thing about studying in Osaka is not to move to Japan, but to dare
to leave your former place!
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