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Inaugural Message from the Dean

Kiyoharu Tadanaga
Dean

Graduate School of Chemical Sciences and Engineering

Chemistry concerns the study of the properties,
structure, and changes of atoms, molecules, and their
compounds and covers a very wide range of research
areas. Chemistry has progressed and developed mainly
through accumulating experimental facts and discovering
laws among them. However, with quantum mechanics,
which describes the motion of atoms and molecules and
was established at the beginning of the 20th century as
the basis, subsequent advances in computers have led
to significant advances in the field of theoretical and
computational chemistry. The integration of experimental
chemistry with theoretical and computational chemistry is
expected to expand research possibilities further.

The Graduate School of Chemical Sciences and
Engineering covers a wide range of academic fields, from
theoretical and computational chemistry, which explores
chemical phenomena at the atomic and molecular
level, to fundamental fields such as physical chemistry,
inorganic and analytical chemistry, organic chemistry,
and biochemistry or molecular biology, as well as applied
research to create functional materials such as catalysts,
pharmaceuticals, plastics, and ceramics. In this context,
the school is engaged in education and research activities
while incorporating new concepts and methods that
are evolving with the times, such as environmental and
energy issues, as represented by various efforts to realize
a carbon-neutral society and achieve the Sustainable
Development Goals (SDGs) adopted by the United Nations,
and areas involved in life and health, as well as data

science aimed at chemistry led by artificial intelligence.

The Graduate School of Chemical Sciences and
Engineering is the first chemistry-oriented graduate
school ever to open in Japan and was established through
the fusion of the Department of Chemistry of the Faculty
of Science and the Department of Applied Chemistry of
the Faculty of Engineering. In our graduate school, we
collaborate on education and research with the Institute

for Catalysis, the Research Institute for Electronic Science,

the Institute for Genetic Medicine, and the Institute for
Chemical Reaction Design and Discovery (ICReDD) at
Hokkaido University, and with the National Institute
for Materials Science (NIMS), the National Institute of
Advanced Industrial Science and Technology (AIST), and
RIKEN. With the support of laboratories covering a wide
range of chemistry fields categorized into three courses,
Molecular Chemistry and Engineering Course, Materials
Chemistry and Engineering Course, and Biological
Chemistry and Engineering Course, the school offers a
curriculum that provides systematic education in each
specialized field from both scientific and engineering
perspectives.

The Graduate School of Chemical Sciences and
Engineering actively promotes the internationalization
of education through participation in programs such as
the Hokkaido Summer Institute and Learning Satellite,
which provide Japanese and overseas students with
opportunities to jointly attend lectures in English at
Hokkaido University or its partner institutions abroad.
With the cooperation of the Frontier Chemistry Center
and other organizations, the graduate school also
promotes the development of students with cross-cultural
understanding and international communication skills
who can be active on the global stage through various
exchange programs with international students, including
“short visits,” during which students participate in joint
research at overseas laboratories for about two months,
“short stays” of hosting graduate students from overseas,
and the Chemical Sciences and Engineering (CSE) Summer
School, which is planned and drafted by doctoral students
themselves.

Based on Hokkaido University’'s educational
philosophies of Frontier Spirit, All-round Education, Global
Perspectives, and Practical Learning, the Graduate School
of Chemical Sciences and Engineering strives to nurture
the next generation of frontrunners in chemistry and a
wide range of related fields of study.
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Philosophy and Objectives of the Graduate School

of Chemical Sciences and Engineering

In the science field, the role of chemistry in society
has become broader and more complicated. For efficient
chemical reactions and new reaction development, which
previously was the main focus of chemistry, as well as
efficient energy usage and the securement of new energy
sources (e.g., solar power) that are indispensable for the
sustainable development of society, it is necessary to
develop new energy conversion processes and catalysts
using chemical reactions such as fuel cells, wet solar
cells and large batteries. In addition, chemists have a
number of important roles to play in solving global
environmental issues, including the development of
analytical techniques under extremely harsh conditions,
the clarification of chemical reactions in complex
surroundings such as outer space, and environmental
cleanup.

To overcome these challenges, it is necessary to
give our students a comprehensive knowledge of the
subject. Such knowledge encompasses information
on technologies enabling the flexible manipulation of
molecules, molecular assemblies and substance groups
(including biomaterials and cells) that are acquired by
the university’s chemical departments and divisions
as well as know-how in engineering processes for
practical techniques that are important in the real world.
Previously, however, with the graduate education
of chemistry, basic theories (e.g., atomic theory and
molecular theory) were mainly taught at the School
of Science and the Graduate School of Science, while
educational and research programs involving chemical
process engineering directly connected to material
properties and production were offered primarily at
the Faculty of Engineering and the Graduate School of

Engineering. With this, we failed to meet the demands

of society because we fell short of offering a systematic
educational organization covering the courses necessary
to foster problem-solving abilities based on basic theory
and to develop the skills needed to analyze production
processes and material properties (considered essential in
the real world).

With these key issues in mind, the Chemical Sciences
and Engineering Division of the Graduate School of
Chemical Sciences and Engineering was established
in April 2010 to develop students into engineers and
researchers who can flexibly respond to the needs of the
times. To this end, faculty members belonging to the
Graduate School of Science and the Graduate School of
Engineering work closely to develop human resources to
meet these needs through common educational programs
designed to provide an understanding of fundamental
chemistry as well as evolutionary educational programs
in line with students’ desired career paths, such as
progression to positions as corporate engineers/
researchers, scientists at public institutions and educators
at universities.

The Graduate School of Chemical Sciences and
Engineering offers three categories of student class
schedules: 1) the Molecular Chemistry and Engineering
Course; 2) the Materials Chemistry and Engineering
Course; and 3) the Biological Chemistry and Engineering
Course, to provide graduate education with which
students can acquire an extensive range of knowledge
in various disciplines, from basic chemistry (including
organic chemistry, inorganic chemistry and physical
chemistry) to applied chemistry directly connected to

industry, including material manufacture engineering and

process engineering.
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History of the Graduate School of Chemical Sciences and Engineering
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2020:

2020:
2022:
2024:

The Graduate School of Chemical Sciences and Engineering is established as the 28th
graduate school in Hokkaido University.

Kitamura Noboru is named the first dean.

The first entrance ceremony takes place.

Students of the inaugural class for the master’s degree program got the master’s degree.
Kakuchi Toyoji is named the second dean.

Students of the inaugural class for the doctoral degree program got the doctoral degree.
Sakaguchi Kazuyasu is named the third dean.

The Frontier Research in Applied Sciences Building is completed.

The 5th anniversary of the Graduate School of Chemical Sciences and Engineering is
celebrated.

Ohkuma Takeshi is named the fourth dean.
Taketsugu Tetsuya is named the fifth dean.

The 10th anniversary of the Graduate School of Chemical Sciences and Engineering is
celebrated.

Dairi Tohru is named the sixth dean.
Sada Kazuki is named the seventh dean.

Tadanaga Kiyoharu is named the eighth dean.
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Organizational Chart of the Graduate School of
Chemical Sciences and Engineering

Quantum Chemistry

Theoretical Chemistry

Physical Chemistry

Analytical Chemistry

Organic Reaction

Organoelement Chemistry

Fine Chemical Organic Synthesis

Reactions Unit Organometallic Chemistry

Organic Chemistry |

Chemistry and Chemical Reaction Development
Engineering Catalytic Transformation

Course Catalytic Macromolecular Science

Reactions Unit Catalyst Material

Catalysis Theory

Chemical System Engineering
Chemical Process Material Design and Engineering
Engineering Uni Catalytic Reaction Engineering
Organizational Chemical Energy Conversion Systems
Chart of the Molecular

Graduate School of Che!mstr_y a - -
X . Engineering Chemical Informatics
Chemical Sciences

And Engineering Course gﬁ;ﬁ;‘;g {\J/Isitterlals II;/IdoIeCLer & Life Nonlinear Science
ucation

Inorganic Chemistry

Structural Inorganic Chemistry

Inorganic Synthesis Chemistry

Inorganic Materials Solid State Chemistry

Chemistry Unit Nanostructured Functional Materials and Interfaces

Nano Ceramics (collaborative program)

Applied Materials Chemistry

(collaborative program)

Energy Materials Chemistry

Interfacial Electrochemistry

Advanced Materials Chemistry

Material Chemistry

Interactive Functional Materials

Interfacial Energy Conversion Materials Chemistry

(collaborative program)

Superconducting Materials

(collaborative program)

Nanoscience (collaborative program)

Nano-Assembled Materials Chemistry

(collaborative program)

Microscopic
Chemical
Analyses Unit

Molecular

Materials
Chemistry and
Engineering
Course Frontier Materials
Chemistry Unit

Functional Materials
Chemistry Unit

Biological Chemistry

Biostructural Chemistry

Bioorganic Chemistry

Molecular Biochemistry
Microsystem Chemistry
Mechanistic Organic Chemistry
Biological Organic Chemistry Il

Che_rnistr_y and Biofunctional Chemistry of Molecular Assemblies
Engineering Chemistry Unit P(.lemer Chemlstry-

Course Biosynthetic Chemistry

Chemical Biotechnology
(collaborative program)

Applied Biochemistry

Biomolecular Chemistry

Molecular Medical Signaling in Cancer and Immunology
Biochemistry Unit Developmental Physiology

Biomolecular
Chemistry Unit

Cell Engineering Unit
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@ Molecular Chemistry and Engineering Course

Chemical reactions are leveraged to create various
substances, including organic/inorganic materials and
pharmaceuticals, and also support the foundation of
healthy, comfortable lifestyles. Recent studies have
revealed that the most delicate life phenomena also
stem from various combinations of chemical reactions.
In future work, there is an urgent need to design highly
efficient/selective chemical reactions and elucidate/
analyze the principles behind them. Also indispensable
is research on chemical process engineering geared
toward the expansion of reactions to an industrial scale.
Furthermore, the development of reactions to address
environmental/energy issues and the invention of energy
conversion systems using new catalysts will also play a
major part in shaping the future of mankind.

The Molecular Chemistry and Engineering Course
provides a wide range of systematic programs covering
the underlying principles of chemical reactions,
reaction design in disciplines such as organic chemistry
and catalytic chemistry, the elucidation of reaction
mechanisms and process control. The course is designed
for graduate students who have taken other courses not
only in chemistry but also in a wide range of fundamental

natural sciences, such as physics and biology. It also
incorporates programs concerning material design
and synthetic technology development in response to
environmental problems and energy issues, matters that

require urgent attention in today’s society.

The course is taught by a diverse lineup of instructors
in molecular chemistry. Students systematically learn
in a series of areas from laboratory level to production-
systems level through subject groups covering the
basics (such as physical chemistry and organic
chemistry) and also incorporating catalytic chemistry
and reaction engineering. It aims to turn students into
engineers and researchers capable of contributing to the
design of organic materials/substances, functionality
enhancement, production technologies and the resolution

of environmental/energy issues.

More specifically, the Molecular Chemistry and
Engineering Course offers educational and research
programs based on

the four research units and 18 laboratories outlined
below.

© Microscopic Chemical Analyses Unit
+ Quantum Chemistry
« Theoretical Chemistry
+ Physical Chemistry
+ Analytical Chemistry

© Catalytic Reactions Unit
« Catalytic Transformation
» Macromolecular Science
+ Catalyst Material
« Catalysis Theory

© Fine Chemical Reactions Unit
+ Organic Reaction
+ Organoelement Chemistry
+ Organic Synthesis
+ Organometallic Chemistry
+ Organic Chemistry I

+ Chemical Reaction Design and Discovery

© Chemical Process Engineering Unit
+ Chemical System Engineering
+ Material Design and Engineering

« Catalytic Reaction Engineering

+ Chemical Energy Conversion Systems
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@ Materials Chemistry and Engineering Course

Since Japan is a nation with few natural resources,
creation in science and technology for manufacturing new
productsfull of ingenuity and originality is indispensable
for the continuous prosperity of our country to lead the
internationalcommunity into the bright future. The research
and development of new substances and materials with novel
functions and emerged phenomena are important in science
and technology as the backbone of manufacturing. Chemistry
is the only academic discipline that can support these goals.

Among the targets of chemistry, condensed matter formed
by aggregation of molecules and atoms emerges various
interesting functions and physical properties. It is important
for students to understand the underlying principles for
the emergence of the functions in these substances. It is
also essential for them to learn synthetic methods for these
materials such as organic polymers, inorganic materials,
metallic materials and composite materials made from their
combinations. Moreover, the functions of these materials
depend on the structures at various levels, such as the
electronic states of their constituent elements or atoms, the
chemical bonds between the atoms in the molecules, and
the aggregation structures of the molecules and the atoms
like crystalline structures. Thus, students on this course
will acquire skills to analyze the structures, to evaluate the
physical properties, and to understand them by the quantum

mechanical theory as well as fundamental principles such as
chemical thermodynamics and equilibrium theory. Then, they
will try to develop the unprecedented functional materials
created by combining the materials with various physical
properties, such as electrical conductors, semiconductors,
piezoelectric substances, dielectric substances, magnetic
substances, fluorescent substances, and heat- and corrosion-
resistant substances. Another important challenge for them
is to develop advanced functional materials for the next
generation, including nanoceramics, nanomaterials and
optical materials.

The most distinctive character of this course is the
comprehensive program learning material chemistry for
condensed matter. This program begins with the study of
organic complex molecular systems involving the synthesis
and the functions of various molecular assemblies (e.g.,
metal complexes). It also covers the chemistry of inorganic
complex systems in the creation of functional inorganic
materials made from metals, metal oxides and ceramics.
It will also focus on development of advanced materials
systems for energy conversion to solve the energy problems
and global warming in the world. The Materials Chemistry
and Engineering Course offers educational programs through
the four research units and 19 laboratories outlined below.

© Molecular Materials Chemistry Unit
» Chemical Informatics
» Molecule & Life Nonlinear Sciences

- Education

© Frontier Materials Chemistry Unit
+ Energy Materials Chemistry
- Interfacial Electrochemistry
» Advanced Materials Chemistry
+ Material Chemistry

« Interactive Functional Materials

© Inorganic Materials Chemistry Unit
« Inorganic Chemistry
» Structural Inorganic Chemistry
+ Inorganic Synthesis Chemistry
+ Solid State Chemistry
* Nanostructured Functional Materials and Interafaces
+ Nano Ceramics

+ Applied Materials Chemistry

© Functional Materials Chemistry Unit
« Interfacial Energy Conversion Materials Chemistry
+ Superconducting Materials Chemistry
+ Nanoscience

+ Nano-Assembled Materials Chemistry
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@ Biological Chemistry and Engineering Course

The Biological Chemistry and Engineering Course
focuses on education and research involving the
chemical elucidation and application of basic principles
in life phenomena. Life systems represent the ultimate
aggregate of chemical reactions, and can be referred
to as emergence based on hierarchy and the ability
to self-assemble. They serve as the foundation for
dynamic biological activities in which materials,
energy and information are generated, converted and
metabolized. Various cross sections of life phenomena
are described by the minute constructing principles
and harmonious function of the biomolecular groups
that support biological systems and by the networks
controlling them. The Biological Chemistry and
Engineering Course looks at biological chemistry as a
set of basic principles common to its four research units
(Biomolecular Chemistry, Biofunctional Chemistry, Cell
Biotechnology and Molecular Medicinal Biochemistry).
Recently, chemical biology has taken on a global scale
as an academic discipline compatible with chemistry.
Like biochemistry, chemical biology is recognized as an
extremely important area in understanding the chemical
aspects of life systems and in creating new research
fields. In response to this modern trend, the course offers

educational and research programs that take advantage
of the graduate school’s characteristic of collaboration
between science and engineering faculty members. In
short, it aims to educate and train students to become
front-runners in the field with a well-developed sense of
judgment and the ability to investigate a wide range of
life phenomena on various levels, from the molecular to
the individual, using various chemical analysis methods
and applying the results tonumerous, diverse fields.

As a new field of education, the course includes
the four research units and 15 laboratories outlined
below, offeringcurricula that allow synergetic cross-
communication between the units or beyond the course
itself. Students will become capable of conducting
scientific analysis of life phenomena if, for example,
they are asked what a cell is, and will be able to elucidate
the underlying basic principles. They will also develop
the skills to take up the challenges of applying the
relevant principles and creating cells on their own while
considering bioethics. The course’s mission is to turn out
such individuals, and systematic educational programs
are provided in accordance with this goal.

© Biomolecular Chemistry Unit
« Biological Chemistry
« Biostructural Chemistry
+ Bioorganic Chemistry
* Molecular Biochemistry

» Microsystem Chemistry

© Cell Engineering Unit
- Applied Biochemistry

+ Biomolecular Chemistry

© Biofunctional Chemistry Unit
+ Mechanistic Organic Chemistry
+ Organic Chemistry II
+ Chemistry of Molecular Assemblies
+ Polymer Chemistry
+ Biosynthetic Chemistry
+ Chemical Biotechnology

© Molecular Medical Biochemistry Unit
+ Signaling in Cancer and Immunology

+ Developmental Physiology
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List of Instructors and Their Fields of Research

Molecular Chemistry and Engineering Course

No. Laboratory Staff Research Contents Faculty
Microscopic Chemical Analyses Unit
Professor TAKETSUGU Tetsuya Development of “Predictive” Chemical Theory for Reaction, Electron, and
Spectroscopy and programs, as well as advanced computational chemistry
01 Quantum Chemistry | Associate Professor KOBAYASHI Masato | applications. First-principle excited-state reaction dynamics, theory-guiding Faculty of Science
- catalytic design with element strategy, development of a large-scale electronic
Assistant Professor IWASA Takeshi structure theory, near-field molecular theory, reaction informatics.
Professor MAEDA Satoshi Devel_opment of new _theorles and computatlona_l programs auped at Qredl_ctmg
. . reaction pathways in molecules and materials, and their applications. .
02 Theoretical Chemistry : P . . . Faculty of Science
’ The main targets of the applications are organic reaction, photoreaction, enzyme
Assistant Professor | MATSUOKA Wataru. | reaction, catalysis, and crystal phase transition.
Professor MURAKOSHI Kei Surface electrochemistry; ultra-sensitive detection and characterization of surfaces
Lecturer FUKUSHIMA Tomohiro of target materials unde'r eleFtrochemlcal potential cor}trol for noyel energy Faculty of Science
. ) conversion systems and intelligent devices. Electrochemical synthesis of nano-
03 Physical Chemistry Assistant Professor ITATANI Masaki materials with well-defined electronic/geometrical structurers for novel catalysis.
. . Institute for the Advancement
Assistant Professor Ruifeng ZHOU of Higher Education
Professor UENO Kosei Light-matter interaction. Ultrafast dynamics and photochemistry/optical physics of
04 Analytical Chemistry | Associate Professor RYUZAKI Sou E'anomalerlals in microscopic regions using ultrashort pulse lasers. Chemical and Faculty of Science
iosensors using nanostructures.
Assistant Professor IMAEDA Keisuke
Fine Chemical Reactions Unit
Professor INOKUMA Yasuhide Structural organic chemistry on synthesis and structural analysis of unique functional
05 Organic Reaction molecules such as polyketones. Use of machine learning in organic chemistry. Faculty of Engineering
Associate Professor SENBOKU Hisanori Synthetic organic chemistry, electroorganic synthesis, organofluorine chemistry.
Professor ITO Hajime The research purpose of our laboratory is development of novel synthetic
Organoelement " reactions, valuable catalytic process and new functional materials in the field of -
06 Chemistry Associate Professor ISHIYAMA Tatsuo organoel chemistry. We aim to challenge to establish a new chemistry frontier Faculty of Engineering
Associate Professor KUBOTA Koji that includes organometallics, heteroatom chemistry and coordination chemistry.
Professor OHKUMA Takeshi Molecular catalysis, catalytic asymmetric reactions, practical organic synthesis.
07 Organic Synthesis Associate Professor ARAI Noriyoshi Faculty of Engineering
Assistant Professor YURINO Taiga
Professor SAWAMURA Masaya Catalyst design using supramolecules, solid surfaces, and light for the development
08 Organonlletalhc Associate Professor SHIMIZU Yohei of trapsfonnat{ve chemlca} reactions. Quantum' chemical calculations for exploring Faculty of Science
Chemistry chemical reaction mechanisms and catalyst design.
Assistant Professor MASUDA Yusuke
Professor SUZUKI Takanori Structural and physical organic chemistry on novel heat- and light-responsive Ity of
09 Organic Chemistry | i Faculty of Science
g try Associate Professor ISHIGAKI Yusuke redox systems and strained molecules. ty
Specially-appointed L Design and discovery of chemical reactions using computational, informational,
Benjamin LIST . . . N
Professor and experimental science. Development of novel reactions using organocatalysts.
Professor MITA Tsuyoshi Devellopment of materials fmd functlonall organic molecules. Prediction of chemllcal
reactions based on chemical informatics. Development of automated reaction
0 Chemical Reaction Associate Professor Chung-Yang HUANG | pathway search methods and electronic state dynamics simulation methods. (CReDD
Development Associate Professor Pavel SIDOROV
Associate Professor Mingoo JIN
Associate Professor Min GAO
Assistant Professor AKAMA Tomoko
Catalytic Reactions Uni
Renewable energy utilization and environmental protection applications based on
. the precise design of solid catalysts. Reactions at room temperature using gold
11 Catalytlc_ Professor MURAYAMA Toru nanoparticle catalysts, development of catalysts for energy-saving removal of Institute for Catalysis
Transformation pollutants from the atmospheric environment, and development of catalysts that
promote the effective use of CO,.
Professor NAKANO Tamaki Design and synthesis of chiral polymers and supramolecular systems having
12 Macror_nolecular Associate Professor SONG Zhiyi mnoyatlye functloqs such as phlannaceutlcal act‘lvmesl, !1ght emlsS}on, electrqmc Institute for Catalysis
Science and ionic conduction, separation, and catalytic activities focusing on helical
Assistant Professor BANDO Masayoshi polymers, p-stacked polymers, liquid crystals, and biopolymers.
Professor SHIMIZU Kenichi Development of metal nanocluster catalyst for direct synthesis of chemicals.
Associate Professor TOYAO Takashi Devel_opment of supported metal catalysts for automoblle emission control. Surface
13 Catalyst Material - chemistry and surface spectroscopy for catalyst design. Institute for Catalysis
Assistant Professor Abhijit SHROTRI
Assistant Professor ANZALI Akihiko
Professor HASEGAWA Jun-ya Theoretical and computational chemistry for catalysis. Analysis of potential energy
14 Catalysis Theory Associate Professor 1IDA Kenji surface. and dynamics of ?atalytlc reactions. Develqpment of chemical 'conce;'yts, Institute for Catalysis
theoretical and computational models, and first-principle molecular simulation
Assistant Professor MIYAZAKI Ray method for catalytic reactions.
Chemical Process Engineering Unit
. Energy carrier direct power generation fuel cells. Green hydrogen production
is Chemical System Professor KIKUCHI Ryuji catalysts and devices. Electrochemical synthesis of ammonia. Electrochemical Faculty of Eneineeri
Engineering ) . conversion of methane and ethane to valuable chemicals. Valuable chemicals aculty of Engineering
Associate Professor TADA Shohei synthesis by CO, hydrogenation.
Professor MUKAI Shin Material design and engineering, adsorption engineering, separation engineering,
. . 5 precise structural controlling of porous materials, development of new production
16 Material Design and Associate Professor NARASAKA Yuta systems of nanomaterials, development of devices for reaction, separation and | pacyity of Engineering
Engineering Assistant Professor TWASA Nobuhiro energy storage using nanomaterials, material recycling.
Assistant Professor NAGAISHI Shintaro
Catalytic Reacti Reaction engineering, design and tuning of structures and reactive
17 ag yue Reaction Associate Professor OGINO Isao microenvironments of catalysts and separation materials for sustainable chemical | Faculty of Engineering
ngineering processes, microwave-assisted synthesis of solid catalysts and electrode materials
Chemical E: Clean carbon technology for efficient reduction of CO, emissions: fundamental
18 cmical Energy Associate Professor TSUBOUCHI Naoto research about advanced and novel technologies for biomass, low rank coals, heavy |  Faculty of Engineering

Conversion Systems

oil residues and low-valued natural gas.
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Materials Chemistry and Engineering Course

No. Laboratory Staff Research Contents Faculty
Microscopic Chemical Analyses Unit
Professor TAKAHASHI Keisuke | Materials discovery through materials informatics. The aim of the research .
) . Assistant Professor Lauren TAKAHASHI is to develop fully automated materials and catalysts using a combination of Faculty of Science
19 Chemical Informatics high-throughput experiments and calculations, with the integration of artificial
Assistant Professor Yu SUN intelligence. Institute for the Advancement
of Higher Education
Professor KOMATSUZAKI Tamiki | Practical-oriented theoretical chemistry. The fundamental principles of chance and
20 Molecule & Life Assistant Professor MIZUNO Yuta necessity of chemical reactions, and new concepts and methodologies to bridge Research Institute for
Nonlinear Science - theory and experiments for biological molecular systems. Electronic Science
Assistant Professor NISHIMURA Goro
Associate Professor NAKATOMI Akiko Survey and research on new educational systems at the School of Science and
related graduate schools; development and operation of educational programs;
Specially-appointed iroshi | review of Chemistry I and II content | chemistry education classes; revi
. TAKEUCHI Hiroshi ry I and II content as general chemistry education classes; review .
a Education Lecturer of Mathematics for Chemistry and Statistical Thermodynamics I and II content as Faculty of Science
Specially-appointed MARUTA Goro chemistry classes at the School of Science; and review of the content of common
Lecturer classes at graduate schools
Inorganic Materials Chemistry Unit
Professor MATSUI Masaki Solid-state ionic materials for next-generation battery applications. Low-
22 Inorganic Chemistry | Associate Professor | KOBAYASHI Hiroaki | temperature synthesis of complex metal oxdes. Crystal growth mechanisms in less Faculty of Science
- noble metal electrodeposition.
Assistant Professor NASU Akira
. Associate Professor MASUBUCHI Yuii Preparation of emerging functional ceramics, microstructure control of
Structural Inorganic Y . . . S N . L
23 Chemist . : ceramics and their property evaluation, new nitrides and chlorides for optical, | Faculty of Engineering
y Associate Professor MIURA Akira electromagnetic and chemical application.
. . Professor TADANAGA Kiyoharu | Development of functional inorganic materials using liquid phase. Preparation
Inorganic Synthesis 5 . s . .
24 Chemi . of nano-structured thin films and materials for energy conversion and storage by | Faculty of Engineering
emistry Assistant Professor FUJII Yuta solution processes.
Professor SHIMADA Toshihiro Synthesis and new functions of nano-structured solids and thin films including
25 Solid State Chemistry | Assistant Professor YOKOKURA Seiya :]r;?];%:l:l;gnl;anomatenals, organic semiconductors, spintronics devices and Faculty of Engineering
Assistant Professor WAIZUMI Hiroki '
Nanostructured Fabrication and characterization of new optical and electrical functional materials Research Institute for
26 Functional Materials Professor MATSUO Yasutaka and interfaces with nano-structures to realize a strong coupling with photon or e
P S . . . Electronic Science
and Interfaces electron. Development of biomimetic organic/inorganic hybrid materials.
Visiting Professor KUWATA Naoaki Synthesis and control of functional properties of novel solid-state battery materials National Institute f
. - 5 and ion dynamics analysis. ational Institute for
2 Nano Ceramics Visiting Associate KUBOTA Kei 4 v Materials Science
Professor
. . Visiting Professor KIJIMA Norihito Synthesis, crystal structure, and functional properties of inorganic materials for National Institute of
Applied Materials . . . A
28 Chemist o . energy storage. Development of data-driven methods for continuous production of Advanced Industrial
y Visiting Professor SUE Kiwamu functional materials (nanoparticles, polymer composites, and chemicals) Science and Technology
Frontier Materials Chemistry Unit
Professor AOKI Yoshitaka Design of proton/hydride ion conductive inorganic materials and related all-solid-
Energy Materials Associate Professor SeongWoo JEONG state energy conversion devices, and theoretical design of electronic materials by . .
29 ; quantum theory and computational chemistry. Faculty of Engineering
Chemistry Specially-appointed
N TACHIKAWA Hiroto
Associate Professor
Professor HABAZAKI Hiroki Electrochemical fabrication of nanostructure-controlled materials and thin films
Associate Professor FUSHIMI Koji and their mechanistic understanding and functional applications, nano- and
30 Interfacial ~ micro-electrochemical characterizations of advanced and practical materials, and Faculty of Eneineeri
Electrochemistry Assistant Professor IWAI Mana electrochemical energy conversion and storage devices. aculty ol Engineering
Speglally»appmnted KITANO Sho
Assistant Professor
Professor HASEGAWA Yasuchika | Development of strong-luminescent and photofunctional advanced materials based
Advanced Materials Associate Professor KITAGAWA Yuichi on photochemistry and coordination chemistry. o
31 Chemistry Faculty of Engineering
Specially-appointed .
Assistant Professor WANG Mengfei
Professor SADA Kazuki Creation of innovative functions, structures, and reactions by controlling
. . intermolecular forces in mixtures. Discovery and understanding of novel physical
Associate Professor MIURA Atsushi phenomena and development of novel functional materials, photocatalytic systems
32 Material Chemistry Associate Professor KOBAYASHI Atsushi and photoelectric conversion devices through collaboration between experimental Faculty of Science
Assistant Professor MATSUOKA Keitaro chemistry, computational chemistry, and materials informatics. Analytical
- chemistry, photochemistry, and spectroscopy in minute dimensions including
Assistant Professor TSUTSUMI Takuro chemistry/physics of single micro-/nano-particles.
Professor NAGASHIMA Kazuki | Designed nanomaterials synthesis and nanostructure control based on inorganic
Interactive Functional chemistry and nanomaterial chemistry, exploration of nanoscale functional Research Institute for
33 . Associate Professor YOMOGIDA Yohei properties, creation of novel nano/microdevices, and application to large-area thin e
Materials . . - . ol Electronic Science
§ i film devices and data science. Application examples include the artificial olfactory
Assistant Professor OKA Sayuki sensors and the optoelectronic devices.
Functional Materials Chemistry Unit
. . . Fundamental study of chemical-electric energy conversion, including
Visiting Proft N HI Hid . . . ’ . .
Imerfa.c'al Energ,y 1s1ng Frotgssor oGuc 1denort novel batteries, fuel cell catalysts, and microbial electrode catalysts. National Institute for
34 Conversion Materials . B ) . . X .
Chemistry Visiting Professor o OTO Akihiro I‘n s.ltu_ determination of geometric, electror}nc, and molecular structures at solid/ Materials Science
S KAM liquid interfaces and electron transfer dynamics by ultrafast laser spectroscopy.
Visiting Professor YAMAURA Kazunari We aim to make materials based on quantum mechanics useful for society by
35 Superconducting searching for new materials and performing precise structural analysis and property National Institute for
Materials Visiting Associate . evaluations. By using these techniques, we hope to create excellent quantum Materials Science
Professor TSUIIMOTO Yoshihiro ' nctional materials.
e Our focus is on researching and developing new optoelectronic and electronic-
Visiting Professor SHIRAHATANaoto | fynctional materials that will contribute to advancements in nanoscience and ) )
. . . . . . p . National Institute for
36 Nanoscience nanotechnology. Our research is rooted in physical and device science, with the aim of Materials Science
Visiting Professor KITAURA Ryo exploring new phenomena and applications. To achieve our goals, we utilize advanced
material design and synthesis techniques, along with cutting-edge nanoscopic analysis.
- . Development of nanostructured functional materials that contribute to highly
Visiting Proft YOSHIO Masafumi N . . o . . . .
37 Nano-Assembled stiing Frofessor asatumi efficient energy conversion devices such as fuel cells, lithium ion batteries, and National Institute for
Materials Chemistry Visiting Professor MASUDA Takuya actuators, and understanding of interfacial physicochemical phenomena by in-situ Materials Science

observation techniques.
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Biological Chemistry and Engineering Course

No. Laboratory Staff Research Contents Faculty
Biomolecular Chemistry Unit
Specially-appointed SAKAGUCHI Kazuyasu Functls)nal regu}atlop of tumor §upPressor-r?1ated proteins through post-
Professor translational modification and localization. Function and evolution of oligomeric
38 | Biological Chemistry Associate Professor KAMADA Rui structure in tumor suppressor protein p53. Regulation of differentiation, Faculty of Science
metabolism, and function in innate immune cells.Fundamental principles of life
Assistant Professor | NAKAGAWA Natsumi | and their applications.
Professor ISHIMORI Koichiro Functional and structural characterization and molecular design of proteins using
Associate Professor UCHIDA Takeshi spectroscopy. Development of functional molecular crystals. Exploring collective
eshi i - : :
39 | Biostructural Chemistry - function of molecules derived from chemical reactions. Faculty of Science
Associate Professor HARADA Jun
Assistant Professor | KAGEYAMA Yoshiyuki
Specially-appointed TAKAHASHI Masayuki Studle; of structure-function Aof chromam} afld chromosome, VthCh is involved
. . A Professor in maintenance and expression of genetic information; studies of regulatory Ity of Sci
40 | Bioorganic Chemistry Specially-appointed mechanism of cell shape and movement. Faculty of Science
TAKAHATA Shinya
Lecturer
Structural and functional analysis to elucidate molecular mechanisms of membrane
41 | Molecular Biochemistry Professor ABE Kazuhiro transport proteins including primary transporters, employing X-ray crystallography, Faculty of Science
cryo-EM SPA combined with various biochemical and biophysical analysis.
Professor TOKESHI Manabu Development of on-site analysis systems and functional nanoparticles using
" N microfluidic devices and new measurement technologies.
i . Associate Professor MAEKI Masatoshi o
42 | Microsystem Chemistry 8 Faculty of Engineering
Assistant Professor ISHIDA Akihiko
Assistant Professor HIBINO Mitsue

Biofunctional Chemistry

Unit

" Mechanistic Organic Professor NAGAKI Aiichiro Flash organic chemistry led by flow microreactor research, flash creation of Faculty of Sci
; " functional molecules. aculty of Science
Chemistry Assistant Professor | MIYAGISHI Hiromichi
Professor TANINO Keiji Total synthesis of natural products having a complex structure and novel
. . . N bioactivities. Development of efficient methodologies and new reactions to .
44 Organic Chemistry 1T | Associate Professor SUZUKI Takahiro construct polycyclic skeleton with various functional groups on the basis of Faculty of Science
Assistant Professor TAKINO Junya carbocation chemistry, heteroatom chemistry, and organometallic chemistry.
Chemistry of Molecular Associate Professor SATO Shinichiro Synthesis and computational chemistry of functional molecular assemblies based ) )
45 A bli . on soft matter such as synthetic polymers and carbohydrate chains. Faculty of Engineering
ssemblies Associate Professor | YAMAMOTO Takuya
Professor SATOH Toshifumi Synthetic and structure-property relationship studies of architecturally complex
) 5 polymers; synthetic study and application of conductive polymers; synthetic study . 3
46 Polymer Chemistry Assaciate Professor ISONO Takuya and application of functional block copolymers; development of environmentally Faculty of Engineering
Assistant Professor LI Feng benign polymer synthesis process; creation of environmentally benign polymers.
Professor MATSUMOTO Ken’ ichiro | Biosynthesis of useful and unnatural chemicals using engineered biosynthetic
. . . N N N y , and in vitro evolution of enzymes to achieve the goal. The targets are . .
47 Biosynthetic Chemistry | Associate Professor KIKUKAWA Hiroshi biodegradable plastics, biocompatible polymers, chiral compounds, CO2 fixation, Faculty of Engineering
Assistant Professor | HACHISUKA Shin-ichi | lipid production and antibacterial lipid.
‘ Visiting Professor HIRAISHI Tomohiro Elucidation of reacti({n mechanism of bio-ba;ed polymer—degra@ing enzymes,
48 Chemical and development of highly functional and efficient enzymes for biotechnological RIKEN
Biotechnology - . applications. Materais science for designing advanced functional bio-based
Visiting Professor FUJITA Masahiro
polymers.
Cell Engineering Unit
Professor DAIRI Tohru Search for and characterization of novel primary/secondary metabolic pathways
. X X 5 | in microorganisms and their application for production of useful compounds by . )
49 Applied Biochemistry | Associate Professor | OGASAWARA Yasushi biosynthetic and metabolic engineering. Faculty of Engineering
Assistant Professor SATOH Yasuharu
Biopolymer Chemistry(Elucidation of cellulose synthetic mechanism in bacteria,
Associate Professor TAJIMA Kenji Creation of eco-recycling polymer materials with high mechanical strength, and
Mass production of nanocellulose by bacteria and its application), Cell processing
50 | Biomolecular Chemistry engineering (process development with stem cells), Animal cell cultivation | Faculty of Engineering
i . . engineering for pharmaceuticals production, Bioanalytical chemistry (development
Associate Professor TANI Hirofumi of novel biochemical analysis systems using microdevices and molecular
assemblies as reaction media).
Molecular Medical Biochemistry Unit
Professor TAKAOKA Akinori Research on molecular mechanisms underlying cellular response to infection and
Signaling in Cancer and 5 o cancer. ((i) Pathogen recognition receptors (innate sensors) and their signaling Institute for Genetic
51 Immunology Associate Professor SATO Seiichi pathways, (ii) Innate immune response against cancer) Medicine
Assistant Professor SUZUKI Hiraku
Professor MOTEGI Fumio Cell and developmental mechanisms underlying cell polarity, soma-germ fate
Developmental . dichotomy, asymmetric cell division, and morphogenesis. Development of new Institute for Genetic
52 Physiology Lecturer KIMURA Kenji optical techniques for in vivo molecular imaging. Medicine
Lecturer NISHIMURA Yukako
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Access from stations close to
Hokkaido University

By JR train
From the north exit of Sapporo Station to

Hokkaido University (Approx. 7 min. on foot)

By subway (Namboku Line)
From Kita juni jo Station to Hokkaido University

(Approx. 4 min. on foot)

From Kita juhachi jo Station to Hokkaido University
(Approx. 7 min. on foot)

From Sapporo Station to Hokkaido University
(Approx. 10 min. on foot)

By subway (Toho Line)
From Kita jusanjo higashi Station to Hokkaido

University(Approx. 15 min. on foot)
From Sapporo Station to Hokkaido University
(Approx. 10 min. on foot)

By bus (Chuo Bus, JR Hokkaido Bus)
Hokudai Seimon-mae bus stop

Hokudai Byoin-mae bus stop
Kita 18 Nishi 5 bus stop

By car (to Hokkaido University Hospital)
Drive south on Nishi 5-chome-dori Street for approx.

15 min. from the Sapporo Kita IC on the Sasson

Expressway.

*The times required are estimates

Admission fee for vehicles

An admission fee is charged for vehicles to enter
the Sapporo Campus in order to reduce the
unnecessary use of vehicles for environmental and
safety purposes.

Access from New Chitose Airport to
Sapporo Station

By JR train
Rapid Airport  Approx. 40 min.

By bus (Chuo Bus, Hokuto Kotsu Bus)
Bus for the center of Sapporo  Approx. 1 hr. 10 min.
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