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Physical biology is a research field in which re-
searchers seek answers to the unsolved biological prob-
lems by means of theoretical and experimental ap-
proaches of physical science. Physical biology is a emer-
gent research field that will lead the entire biophysics
field in the future. This course will cover principles and
advanced knowledge of physical biology, focusing on the
current and up-to-date research activities.
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Spectroscopy and Modeling of

Biomolecules
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Understanding the intact structure of biomolecules is
important in extending our knowledge on the biological
phenomena. Modeling via components of macromoelcules
is important in predicting their functions and
significance. This course will cover principles and appli-
cation of various spectroscopy techniques, and will focus
on the determination of structures of biomolecules using
spectroscopy and modeling and prediction of structures
of biomolecules.
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Macromolecular Structure and Function
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This course will cover the structure-function relation-
ship of proteins and nucleic acids. In detail, this course
will focus on the principles and application of macro-
molecule structure determination, methodology of struc-
ture-function relationship studies, and current and
up-to-date researches on the structure-function relation-
ship of proteins and nucleic acids.
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Biomolecular Nuclear Magnetic
Resonance Spectroscopy
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Elucidation of three dimensional structure of proteins
and macromolecules is important for understanding their
functions. One of the best approaches to this end is
NMR. This course will cover the principles and applica-
tion of biomolecular nuclear magnetic resonance
spectroscopy. It will also be emphasized to discuss the
possible advancement of NMR researches in physical and
chemical biology in the future.
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Gene Regulation and Metabolism
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The purpose of this course is to provide updated in-
formation on the researches of gene regulation in me-
tabolism regulation. To this end, this course will cover
the mechanisms of gene expression regulation in the
eukaryotic cells, the involvement of chromatin structures
in gene regulation, and regulation of metabolism by
gene expression regulation.
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Nanophotonics
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The purpose of this course is to teach basic principles
of natophotonics, and application to the biological
science. To this end, this course will cover the principles
of the special characteristics of light in the micro-
structure of nano scale, and multiple application of this
phenomenon to physical and chemical biology.
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Biosensors
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This course will provide updated information on nano-
bio sensors that can read various bio signals in cells
and tissues, and techniques that allow sensing of specif-
ic biomaterial using nano technology. How bio structure,
bio electrons and photonic sensor can be combined will
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Soft Matter Physics for Biology
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Major components of living cells, DNA, RNA, proteins,
and membranes, are all soft materials. Despite the no-
tion that the soft material system is different from the
solid substance system, which is conventionally studied
in the physical sciences, there has been no course offer-
ing the principles and application of the soft material
system. This course will cover basic concepts of soft
matter physics including colloid, biopolymer, surfactant,
and phase transition so that the students will under-
stand the cellular events by means of physical
mechanisms.
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Special Topics in Biophysics

no o2 2 2

[
t
ZE5ID AAHez pE/2Y5H=H OHs
St= A0l ChsliA A0l o|E CiEA & A0ICh
This course will provide detailed discussions on the
application of molecular spectroscopy, physical chemistry,
and nano science to tackle unsolved problems in bio-
logical science. The detailed examples of the roles of
the understanding of physical phenomena in the under-
standing and control of biological phenomena will be
discussed as well.
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Special Topics in Chemical Biology
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This course will provide detailed discussions on the
application of chemical approaches to tackle unsolved
problems in biological science. The detailed examples of
the roles of the understanding of chemical phenomena
in the understanding and control of biological phenom-
ena will be discussed as well.
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Special Research of Biophysics and
Chemical Biology
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The purpose of this course is to train students to ex-
pand their ability to communicate their research interests
in English. This course will encourage all enrolled stu-
dents to participate in the presentation and discussion of
their research in English. In particular, the focus will be
on the possible collaborative approaches to an identical
biological problem of interest.
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BPCB Seminar I
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This course is a seminar course in which most prom-
inent biophysicists, chemical biologists, and experts in
related areas will be invited to give seminars and dis-
cuss possible collaborative activities in the future.
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BPCB Seminar II

et o5 20 =4 - 9| MY ARRE 2YSH M

ZO0FE F7|H22 AJfotl SH24 WFet A
MES g Zo|ch

This course is a seminar course in which most prom-
inent biophysicists, chemical biologists, and experts in
related areas will be invited to give seminars and dis-
cuss possible collaborative activities in the future.
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BPCB Seminar III
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This course is a seminar course in which most prom-
inent biophysicists, chemical biologists, and experts in
related areas will be invited to give seminars and dis-
cuss possible collaborative activities in the future.
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BPCB Seminar IV
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This course is a seminar course in which most prom-
inent biophysicists, chemical biologists, and experts in
related areas will be invited to give seminars and dis-
cuss possible collaborative activities in the future.
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This course is designed for the graduate student who
prepare for their dissertations. In this course, the stu-
dents are expected to rigorously search for background
information their own research, perform experiments and
researches, and to perform trouble shooting in their own
researches.
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