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We elucidate the biosynthesis pathway of natural _

functional molecule (adrenaline) by structural and o l 3rd

biochemical analysis in order to understand the ‘A%B\;s e\ o\ - ' " 1 _ H _
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to develop a biosynthesis pathway for non-natural coum monensin i HO * i L o

functional molecule (phenylephrine) by genetic and

protein engineering. Enzymatic epoxide opening cascade catalyzed by homolog protein of epoxide hydrolase family in

polyether biosynthesis pathway.
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Research Theme1 Understanding the cell division mechanism Research Theme2 Understanding the effects of cell division
failure
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Precise control of cell division is achieved through the dynamic interplay among key organelles such Cell division failure causes a whole-genome duplication, which drives malignant alterations through
as the chromosomes, the mitotic spindle, the contractile ring and the plasma membrane. However, the yet-to-be-defined mechanisms. We have found that the doubling of genome copies compromises the
molecular nature of the inter-organelle communications remains largely elusive. We are taking a proper control of key cellular processes such as cell cycle and organelle homeostasis. We have also
multidisciplinary approach combining gene manipulation, high resolution cell imaging, biochemistry, found ploidy-driven changes in expression patterns and functions of specific genes. Currently we are
and mathematical modeling to address these issues. trying to elucidate how ploidy conversions cause such dramatic changes in cell physiology. We are

also seeking for novel molecular tools that specifically attack the cells with abnormal ploidy states.
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Mathematical modeling of microbial community dynamics: Quantitative data analysis of microbial community dynamics:
understanding community assembly rules in microbial societies mining community assembly rules in microbial societies
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A microbial community changes dynamically as a result of complex interactions among ingredients Data analysis is indispensable to identify ingredients that drive dynamic change of a microbial
such as bacteria and virus. Mathematical modeling is useful to constitutively understand dynamical community. The purpose of this subtopic is to apply various methodologies in data science for
process of a microbial community in terms of microscopic community assembly rules. The purpose extracting critical microscopic factors and community assembly rules that constitute a microbial
of this subtopic is to understand the role of core interactions on dysbiosis, compositional change of community. Processing environmental metagenomics data is a primary step to highlight core

a community during disease progression toward reducing species diversity. Interactions mediating disease progression associated with dysbiosis.
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Development of Chemical Biology by VCD Method
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Our first goal is to understand and regulate the higher-order structures of biomolecules, and
to correlate such structures and their biological functions, by using spectroscopy, organic
chemistry and biochemistry. As we established the VCD exciton chirality method, which can determine
the stereostructure of molecules without theoretical calculation, we have applied this method to
various molecules including small- to medium-sized natural products and biomacromolecules.
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Development of Lipid Chemical Biology
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Sphingomyelin synthase 2 (SMS2) Is related to metabolic syndrome, Alzheimer disease well-
known as “Unmet Medical Needs”. We have developed new ceramide-type inhibitors and their
mimetics against SMS2 to treat metabolic syndrome and Alzheimer disease. We are
also developing new ceramide library orientated toward diversity of them. Furthermore we are
creating chemical probes (Photoaffinity probe, PET probe and Fluorous probe) to elucidate their

molecular mechanisms.
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Creation of light-controlled molecular
machines

FeimEan Rl F AT DFIRHRRFIARE

Laboratory of Smart Molecules, Faculty of Advanced Life Science

%& T§f EIE 'f?? Nobuyuki TAMAOKI, Professor
Hj] %& P. K. Hashim assistant Professor
Hj] %& Ammathnadu S. Amrutha assistant Professor
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In vivo, Iinformation is transferred as a form of molecules or molecular assemblies, and it moves through intermolecular
Interactions. Meanwhile, light is an important tool that simultaneously carries information and energy. We design new photo-
reactive molecular systems showing well-regulated molecular structural changes and study the following changes in the inter-
molecular interaction. Constructing new artificial molecular systems with various information would contribute to provide deep
understanding on the living systems and to accomplish new photo-sensor molecular systems and light-driven molecular
machines as preliminary examples of the artificial smart molecular systems.
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Control of motor proteins based on photo responsive energy Photoregulation of optical and mechanical functions from chiral
molecules and inhibitors liquid crystals
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Motor proteins, which are biomolecular machines, generate mass transfer and force for cell In cholesteric (chiral nematic) liquid crystals in which molecules form helical superstructures
division within cells. We develop technologies to control the movement of kinesin-microtubule spontaneously, the self-organized molecular orientation changes by external stimuli. We design
system such as speed and direction by introducing a series of photoresponsive synthetic high- photoresponsive chiral dopants and develop applications to link molecular structural changes to
energy molecules or photoresponsive inhibitors. We also try to reveal the intermolecular interaction maximum helical reorganization of superstructures. We try to achieve versatile structural color
and its effect to activation or inhibition properties. Furthermore, we aim to control the motion not modulation and continuous work generation based on cholesteric liquid crystals by light irradiation,

only at a molecular level but also at larger scale such as muscle fiber by light. and to elucidate their mechanism.
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Contact Us tamaoki@es.hokudai.ac.jp Northern Campus Sousei Building ~4th floor ﬁ-ﬁ,
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Clarification for mechanisms of Paneth cell function in homeostasis From advanced science in intestinal environment created with
maintenance and intestinal environment network “food”, “intestine” and “microbiota” to preventive medicine
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Paneth cell, a lineage of small intestinal epithelial cells, secretes antimicrobial peptide named It has been known that a huge number of microbiota residing in the intestinal lumen has a link to
o-defensin in response to bacteria and cholinergic stimuli. We revealed that secreted o-defensin many diseases such as lifestyle disease and inflammatory bowel disease. Because a-defensin
contributes to innate immunity and symbiosis by selective microbicidal activities against pathogens. regulates the intestinal microbiota, intestinal environment is defined by food/medicine, a-defensin,
Using isolated crypt and enteroid, 3D structure culture system of small intestinal epithelial cells, we and microbiota. We will verify headquarter function of the intestine focusing on the intestinal

are studying Paneth cell functions by use of sophisticated methods including confocal microscopy. environment to clarify pathogenesis of disease, and further implement preventive medicine socially.
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Elucidating Cellular Protein Homeostasis
using Dynamic Property of Biomolecules
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Laboratory of Molecular Cell Dynamics, Faculty of Advanced Life Science

=EEm 1t4% BH Akira KITAMURA, Lecturer
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Protein homeostasis (proteostasis) is maintained by the balance of quality, quantity, and localization of proteins through
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their folding and degradation inside the cells. In order to elucidate the maintenance mechanism of proteostasis and the
causes of neurodegenerative disorders caused by the imbalance of proteostasis, we are focusing on the "dynamic and

static" nature of biomolecules using fluorescence correlation spectroscopy (FCS) and various imaging techniques.
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Elucidation for dysregulation mechanism of proteostasis by Unravel new cellular functions of biomolecules by developing
misfolded protein aggregation new measurement methods
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A state in which intracellular proteins orchestrate and maintain cellular homeostasis in a balanced By developing and utilizing fluorescence correlation spectroscopy (FCS), a technique for

manner is called ‘proteostasis’. It is known that imbalance of proteostasis due to aging or protein measuring molecular dynamics with a single molecule sensitivity, and its various developments,

aggregates causes diseases such as neurodegenerative disorders. By elucidating the mechanism by various physicochemical properties such as conformational change, aggregation, and phase

which protein aggregates dysregulate proteostasis, we expect to develop into a therapeutic strategy in separation of biomolecules are analyzed based on the “dynamic" and “static" state of

addition to clarifying the cause of neurodegenerative disorders. biomolecules in the cell. In addition to the development of novel optics, mathematical analysis is
also performed by programming.
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Nanosome: Targeting endocytic trafficking of cancer cells by Glycotyping: Innovations in life science through ultra-rapid analysis
smart nanomedicine platform and precise synthesis of carbohydrates.
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Despite emerging potentials of nanoparticles for in vivo medical applications, the clinical translation CULVET,  (tkEE)

of nanomedicines has been limited due to its low delivery efficiency to the targeted solid tumours.
We demonstrated that small nano-sized hard-core particles coated by cell membrane-mimic
monolayer, namely “nanosome”, can be a new-generation smart nanomedicine platform allowing
for highly specific and efficient intracellular molecular targeting therapy. Representative cell images
(A549) showing intracellular distribution of QD conjugates (green) when coincubated with human
lung cancer cell lines for 2 h (selected as the cover of ACS Chem. Biol. on September 2015).

Carbohydrates are biotyping indicators traditionally used as antigens. We are developing a next-
generation technology to determine the characteristics of carbohydrate structures in biological
samples by utilizing high-speed technology for glycan analysis by mass spectrometry,
glycoconjugate library synthesis, and microarray analysis technology.

"Glycotyping": This next-generation biomarker determination platform will open new doors in life
sciences and their medical applications. (Project Leade: Dr. Hiroshi HINOU)
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Development of the innovative science and
technology with cold-adaption molecules and
functional nucleic acids
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Laboratory of Biomolecular Adaptation Science,
Graduate School of Life Science

gé%&?ﬁ /J \*ﬁ }_%E\E Yasuo KOMATSU, Visiting Professor
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Yu HIRANO, Visiting Associate Professor
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We are developing the innovative science and technology with cold-adaptation molecules and functional nucleic acids.

Antifreeze protein (AFP) from various kind of cold-adapted organisms can be utilized for the medical and industrial applications.

Functional nucleic acids can be applicable to oligonucleotide therapeutics. We have elucidate the molecular mechanism of

these biomolecules to improve their functions.
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Structure and function analysis of antifreeze protein, and
development for its applications
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Antifreeze protein (AFP) binds to the ice crystal and inhibits its further growth. AFP also binds to
lipid bilayer of mammalian cells to prolong their lifetime under hypothermic conditions.

We discovered various kind of AFPs from the cold-adapted organisms around Hokkaido area.

We are especially focusing on the elucidation of molecular mechanism of AFP, and the
development of industrial and medical application of AFP.

Contact Us h.kondo@aist.go.jp
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Development of anti-microRNA oligonucleotide using interstrand

cross-linked duplexes
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Cytoplasm

anti-miRNA oligonucleotide(AMO)

Inhibitory activity

MicroRNA (miRNA)-guided argonaute (Ago) controls gene expression upon binding to the 3'-
untranslated region of mMRNA. We constructed short, stable 2-O-methyl RNA duplexes through
Interstrand cross-linking (CL) and connected them to the antisense strand of mIRNAS to produce
novel anti-miRNA oligonucleotides (AMOs). AMO with CL duplexes at both the 5" and 3' sides show
the highest potency compared with conventional AMOs.
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http://altair.sci.hokudai.ac.jp/g_renkei/top.html
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Fusion of Life science and Nanotechnology
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Laboratory of Frontier Biomaterials Science, Graduate School of Life Science

TEEZET  IFESEE  Tomohiko YAMAZAKI, Visiting Associate
Professor
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The National Institute for Materials Science (NIMS) and the Graduate School of Life Science of the Hokkaido University have
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established a joint Doctoral Program in the Field of Frontier Biomaterials Science. The laboratory is located in NIMS in

Tsukuba city, Ibaraki.

When pathogens infect us, our cells recognize DNA or RNA molecules of bacteria and viruses and the iImmune system is

activated. With attention to this biological immune system, we are developing nucleic acid-based nanomedical molecules, and

also nanoparticle-conjugated nanomedicines, and applying these to the treatment of infectious diseases and allergies.
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Immune response regulation by controlling the conformation of
CpG oligodeoxynucleotide (ODN)
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An innate immunity receptor, Toll-like receptor 9 (TLR9), recognizes unmethylated single-
stranded DNA (CpG ODN) and then activates the immune system. TLR9 leads to the production of
different cytokines, depending on the conformation of the CpG ODN. In order to elucidate this
switching phenomenon, we are studying the dynamics of CpG ODN in cells by controlling the
conformation of CpG ODN formed by a guanine quadruplex structure. Based on the obtained
results, we will develop new CpG ODN molecules.

Contact Us YAMAZAKI.Tomohiko@nims.go.jp
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Development of a vaccine adjuvant mimicking hemozoin from

malarial parasites
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A biocrystal synthesized by malaria-causing Plasmodium, hemozoin, has been reported to
activate the immune response. Focusing on the heme dimerization structure of hemozoin, we
developed a polymer composed of heme. The heme-containing polymer induces interferon y (IFN-
Y) and interleukin 6 (IL-6), which induce antibody production in human immune cells. We are
elucidating the immune activation mechanism of heme-containing polymers. We aim to apply
heme-containing polymers to vaccine adjuvants.
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https://life.sci.hokudai.ac.jp/tl/lab/frontier-biomaterials-science
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Muscle-like self-growing hydrogels
inspired by biological metabolism
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From the viewpoint of material science, living tissues are materials that grow by metabolic
reactions with taking nutrients from the outside. Inspired by such biological metabolism, we have
developed a “self-growing hydrogel”, which can take in its raw materials (nutrition) from the outside
and show chemical reactions in response to mechanical stimuli. The self-growing hydrogel exhibits
muscle-like hypertrophy and toughening after applying repetitive mechanical stimuli.
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Soft materials showing rubbery-to-glassy transition
via extreme phase separation
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From the experiences that plastic bottles become soft and melt at high temperatures, general
polymers show a hard glassy state and soft rubbery state at low and high temperatures,
respectively. We are researching on the soft materials showing a rubbery-to-glassy transition with
Increasing temperature, which is the completely opposite to the common feature of polymers, and
the hardness instantly jumps 1000 times or more. This materials have been expected to be applied
to fuel-efficient tires and heat response protectors in near future.
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Soft Matter Tougher than Steel
~ A flexible composite material ~
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By compositing fibers and soft matter, we have achieved a tougher composite material than carbon
fiber reinforced plastic (CFRP). Since the matrix is made of soft matter, it is as flexible as rubber in
bending, but more resistant to tearing than CFRP. Local strains can be transmitted through the
fibers to a distant matrix, resulting in considerable energy dissipation throughout the material. In
other words, it is significantly tough.
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Exploring the internal structure of gels by electrochemistry
~Development of a New Method for Structural Analysis ~
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We have established a method to measure the ion concentration in a localized area at the tip of a
probe electrode of about 100 nm with extremely high accuracy. When the probe electrode is
Inserted into the electrolyte sample at a constant speed, the electrolyte concentration distribution in
the sample can be measured with a resolution of less than ym. This can give spatial resolution to
concentrations that are only discussed in terms of average values. This can be used to determine
the size and density, such as the heterogeneity of the gel network structure.
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Creation of functional nanomaterials
based on the self-assembly system
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Laboratory of Molecular Device, Research Institute for Electronic Science
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Metal nanoparticles, which are particles between 1 and 100 nm in size, show a great potential in optical, electronic, and

%ﬁ“ﬁg ﬁgﬁg biomedical applications. Self-assembly of nanoparticles, particularly hierarchical assembly of anisotropic shaped nanoparticles,
fﬁﬂ]ﬂﬂ IS of great scientific interest as it can induce the enhancement and emergence of functions. Our aim is a development of novel

functional materials by controlled self-assembly through the surface modification, focusing on the highly organized bio-systems.
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Development of the controlled self-assembly of gold nanoparticles Development of functional nano-bio materials
and application to the drug delivery system using gold nanoparticles with various size and shapes
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Metal nanostructures interact with a specific light and show a surface plasmon resonance (SPR) Development of synthetic techniques enabled to prepare gold nanoparticles with various size (from
phenomenon. Close proximity of metal nanoparticles in the assembly causes a coupling of SPR, a few nm to hundred nm) and shapes (sphere, rod, plate, etc.). These nanoparticles revealed that
providing a markedly enhanced properties. Thus, assembled nanoparticles have a great potential living cells show a selective uptake of the objects depending on their external form or surface
for photo-responsive functional devices. In addition, the assembled structures, such as hollow properties. This insight supports that nanoparticles with a optimized size, shape, and surface
capsules, play an important roll for applications, such as a drug delivery system. Gold nanoparticle properties can work as a good delivery carrier for drugs and also as bioimaging or sensing

vesicles are a good candidate for the stimuli-responsive drug delivery carrier. materials due to their plasmonic properties.
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uwo@es.hokudal.ac.jp Northern Campus Sousei Building 4th floor

https://chem.es.hokudai.ac.jp
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Structural analysis of hyper-homogeneous gels using scattering
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It was found that by densely filling the polymer in the solution before gelation, it is possible to maintain a
uniformly dispersed state even after gelation. Such a gelation process is called bond percolation and has
been considered as a theory for a long time, but it was realized for the first time in an actual system. With
such a simple method, we succeeded in synthesizing an extremely uniform gel that overturns the
common sense of soft materials.
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Controlling the flowability of gels using DNA
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Focusing on the stability of the DNA double helix structure is greatly affected by the DNA base
sequence, and we have succeeded in creating a new gel cross-linked by the DNA double helix
structure. The macroscopic flow time of the gel was found to coincide with the dissociation time of the
DNA double helix structure in a wide range of time. Therefore, it is possible to synthesize hydrogels
with arbitrary flowability by using this method.
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Elucidation of the light-energy conversion mechanism of
photoreceptor proteins
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Organisms express photoreceptor proteins to utilize sunlight for cellular metabolic processes.
Rhodopsins are the most ubiquitous photoreceptor proteins and have diverse functions, such as
photosensors, ion pumps, and ion channels. We are analyzing their essential mechanisms for light-
energy utilization and functional differentiation. Our goal is to develop the novel photoreceptor
proteins applicable to environmental and medical problems.
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Novel application of photoreceptor proteins
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Photoreceptor proteins can be used to control cellular behavior by light. They are mostly used for
stimulation and inhibition of the nerve spikes. Besides this “switching” of excitable cells,
photoreceptor proteins could also drive the energy-consuming processes inside the cell. We are
developing novel photoactive systems by featuring functionally modified photoreceptor proteins.

Light-driven bioremediation by microorganisms
expressing photoreceptor proteins




Heterologous protein production is important for both basic studies like structural biology and
practical applications. We are developing new technologies for protein production using bacterial
cells and developing the application of proteins in various industries from the view point of protein

science fields.
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Development of novel production technologies for protein and

their application
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Structural and functional analysis of innate-immunity related
peptides and proteins by NMR
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Innate iImmunity Is one of important mechanisms to protect living organisms from bacteria and
viruses. Antibacterial peptides attack bacteria directly by mainly membrane destruction mechanism,
and cytokines play a role in directing immune cells to attack foreign bodies. By elucidating the
three-dimensional structure of the these molecules by NMR method will lead to the future
application to drug discovery.
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3D morphogenesis of epithelial sheets using viscoelastic
substrates
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3D morphogenesis is an essential process for various phenomena such as embryonic
development and tissue formation. Mechanical properties of the extracellular matrix are understood
as factors that affect the cell behavior. We show that a collagen gel overlay induced epithelial sheet
folding from the periphery that migrated inwardly, resulting in the formation of a 3D luminal
structure in a collagen gel. We also cultured epithelial cells on a viscous substrate. The cells
presented a tulip hat-like 3D morphology induced by the deformation of the peripheral substrate.
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Acceleration of metastatic growth of cancer cells induced by
substrate stiffness
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Recent studies have shown that stiff substrates trigger cancer progression such as metastasis and
cell proliferation. For example, it is well known that malignant breast tissues are stiff compared with
normal mammary tissues. We found that stiff substrates enhanced cancer progression by
upregulating matrix metalloproteinase-7 expression, which is an indicator of poor prognosis,
through the positive feedback loop of yes-associated protein, epidermal growth factor receptor,
Integrin and myosin regulatory light chain in colorectal cancer.
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Physical ethology —studies on organismic
behaviors by means of observation, experiments,
and mechanics of active soft matter.
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Laboratory of Physical Ethology, Faculty of Advanced Life Science
(Mathematical and Physical Ethology Laboratory, Research Institute for
Electronic Science)
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Soft matter physics that deals with soft and largely deformable materials is a necessary tool for mechanical understanding of

Toshiyuki NAKAGAKI, Professor
Katsuhiko SATO, Associate Professor
Yukinori NISHIGAMI, Assistant Professor

motion, deformation and growth of biological systems such as cells, tissues and organisms. Based on these ideas, we are
Investigating characteristic and functional behaviors of various biological systems, by inventing unique experimental setup.
We focus on unicellular organisms of amoebae and ciliates, and observe how they behave in complicated conditions and
propose a mathematical model in terms of soft matter physics. Based on the model simulation and analysis, we seek for

algorithm of how they process information and behavioral smartness.

Zillla> A5 LADEBIET SR LBE

Shape and collective motion organized multi-cellular systems
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Movements and smart behaviors in uni-cellular systems
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1. Ethology and mathematical modeling of flagellates, ciliates and amoebae

2. Collective swimming of Chlamydomonas and some other ciliates

3. Rheology of contractile proteins in relation to cell movement

4. Shape, function and development of transport networks in slime mold and the other living systems.

5. Algorithms underlying in information processing of single-celled organism.

Contact Us

nakagaki@es.hokudai.ac.jp
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1. Mechanical modeling for development of multicellular organisms.

2. Ethology and biomechanics of nematodes

3. Mechanics of peristaltic crawling in legless and legged organisms

4. Mechanical properties and functions of trees and bones.

5. Comparative study on information processing with and without nervous systems
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Hydrogel-based elucidation of disease
mechanisms and therapy development
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Department of Cancer Research, Faculty of Medicine
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Engineering of hydrogels for rapid induction of cancer stem cells A double-network hydrogel induces spontaneous articular
cartilage regeneration in vivo
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To completely cure cancer patients, eradication of cancer stem cells (CSCs) is required. CSCs are DN hydrogels with high moduli and a negative charge may induce various cellular responses by
resistant to chemo- and radiotherapies, and a source of recurrence. However, detection of CSCs stimulating cell membrane. In fact, DN gel and its component PAMPS gels have been

Is extremely difficult. We have been developed a novel technique to rapidly generate CSCs using demonstrated to differentiate chondrogenic cells to chondrocytes in vitro, and to induce
double-network (DN) hydrogel, which may contribute to discovery of therapeutic reagents to regeneration of hyaline cartilage in the knee joint in vivo.

eradicate CSCs.
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tsudam@med.hokudai.ac.i Faculty of Medicine, Center Building, 4t floor
ContaCt US @ P http://patho2.med.hokudai.ac.jp/
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From Bench to Bedside

Bringing you cutting-edge research for
“Hope To Cures” of locomotor apparatus
diseases
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Laboratory of Reconstructive Surgery and Rehabllitation Medicine

=2 M INEYZEF £ Tomohiro ONODERA, Lecturer
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Our laboratory aims to develop bioactive soft-matter materials as a scaffold
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for undifferentiated progenitor cells for the purpose of fast implementation
in clinical application. By carrying out animal experiments and clinical
research, which is a position as a translational research, clinical practical
application of the materials will be realized. We aim to move our approaches
all the way from basic research to a clinical application and back to the

laboratory for further improvement.
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https://life.sci.hokudai.ac.jp/sm/lab/reconstructive-surgery-and-rehabilitation-medicine
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Soft Matter & Materials
Functional Molecules & Polymers
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Laboratory of Functional Soft Matter, Division of Soft Matter

gé%&?ﬁ Eljﬁl\é'_:l::ll_,:\ Takashi NAKANISHI, Visiting Professor

ZE;E%&TQ J:*Ej: Takeshi UEKI, Visiting Associate Professor
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Target of our research is to develop novel optoelectronically functional liquid as well as self-regulatable smart soft gel materials

based on the design for low molecular weight p-conjugated unit, ionic liquid, and block copolymer building blocks.
Accompanying with gaining insight into physicochemical property/structure/function for these soft matter, we develop highly
functional energy conversion/stimuli-responsive materials (i.e. sensor, actuator, synthetic cellular matrix) which can be

potentially utilized for advanced stretchable electronics, robotics, and biomedical applications.
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Development of functional molecular liquids and their sensor & Active soft materials based on reversible phase changes of
actuators towards healthcare device applications polymers in liquid medium
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Design, synthesis and investigation of nonvolatile, viscous, and optoelectronically-active, functional We develop stimuli-responsive soit materials based on reversible phase changes of
molecular liquids and their gels are the first priority in my research. Those liquids would be macromolecules (block copolymer, gel) in liquid. Designed polymers can reconfigure and reordered

promising soft matters towards wearable-, stretchable- sensor and actuator applications. precisely in response to photo-stimuli, leading to manipulate viscoelastic property of soft materials.
We aim at applying the materials into cell scaffolding materials that contribute to regenerative

medical technology.
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NAKANISHITakaShI@nImSgojp WPI-MANA, National Institute for Materials Science (NIMS), 1-1 Namiki, Tsukuba

UEKI.Takesh i@n i ms.go.j P https://life.sci.hokudai.ac.jp/sm/lab/functional-soft-matter
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Admission guidelines
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Summer Selection around June

MEAESE (10AZ=nm) EHDSSITIAENART
Fall Selection around September
LHEE (1AM E=HOBSEIABEBLART
Winter Selection around November

sEK733E How to request an application form in Japan

(For the Special Selection for International Students from Overseas, you can apply
for the entrance examination online. )
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M [FHPIZT: https://www.lfsci.hokudai.ac.jp/info/c/nyushi

B0 Y1k website

£ ot & 53— X Transdisciplinary Life Course : https://life.sci.hokudai.ac.jp/tl
) < 2—ELIX Division of Soft Matter: https://life.sci.hokudai.ac.jp/sm

/.

ARBEEDOBNEDLYE: LEEAFES Ao BN ERERFREEIEY
Inquiry about admission: Educational Affairs Section, Graduate School of Life Science
€ E-mail : r-gakuin@sci.hokudai.ac.jp €TEL: 011-706-3675

BE-MREZEORBVNEDOY: 4HmeRYI—R-YIMNEA—EK EHE
Inquiry about laboratories: Office for Transdisciplinary Life Science Course, Division of
Life Science, Graduate School of Life Science

@ E-mail: polyjimu@sci.hokudai.ac.jp €TEL: 011-706-2747
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