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Major areas of neurobiology will be covered to help understand the recent advances in the
brain science and regenerative neurobiology. The lecture will focus on the scientific
questions and the approaches that are taken by the scientists in the area of genetics,
developmental and regenerative biology. The students are expected to make a presentation and
discussion in the latter half of the course (in English).
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(Aim)
Eukaryotic cells contain various organelles with unique functions. Because each organelle requires specific
proteins to fulfill its function, precise transport of proteins to their target organelles is essential for normal
cellular activities. This course addresses the roles of various organelles in eukaryotic cells, with a particular
focus on protein transport to the organelles. Physiological and pathological aspects of organelle functions
are another focus of this course. Efforts will be made to address the fundamentals as well as the recent
findings on each subject.
(Schedule)

. nuclear import and export

. ribosome

. protein folding and quality control

. mitochondria

1
2
3
4
5. endocytosis (from plasma membrane to lysosome)
6. autophagy

7. secretory pathway (ER and Golgi)

8. membrane fusion

9. motor proteins in vesicle transport

10. Rab family of small GTPases

(How to Grade)

1) small tests in the last ~15 min of every class
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(Aim)
This course is designed to provide a basic understanding of the cellular and molecular mechanisms that
regulate vertebrate development.
(Schedule)
1.Introduction to Developmental Biology
2.Nervous System
3.Neural Crest Cells
4.Heart
5.Paraxial and Intermediate mesoderm
6.Endoderm
7.Limb Development
8.Blood Vessels and Blood Cells
9.Germ Line
10.Regeneration

11.Medical Implications
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We introduce basic neuroscience about structure and function of mammalian brain, mechanisms of neural
activity and synapse formation in brain. In addition, we discuss about procedures to measure neural activity
and brain—machine interface, BMI. Neuronal dysfunction in brain leads to a variety of neurodegenerative and
psychiatric diseases such as Alzheimer’s disease and schizophrenia, respectively. We introduce molecular
mechanisms of these brain diseases and recent progress of therapeutic approaches to intervene the
devastating diseases.
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We will try to deepen understanding of various contemporary biochemical and biotechnological techniques
by going over history of bioscience and biotechnology.
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This course will be given in English. Major areas of contemporary biochemistry will be covered to help
understand the chemical basis of life. The themes include (1) biological membranes, chemical communication
between cells, and intracellular trafficking; (2) protein motifs, protein folds, and macromolecular assembly;
and (3) extracellular matrices and biochemistry of cell cycle, cell community, cell growth, and growth
factors.
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This lecture will be given in English, Topics on advanced biophysical chemistry will be stated with the
principles of the basic analytical instruments for the biological material.
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This course will feature the molecular biological aspects of a variety of biological phenomena, such as
embryogenesis, cell proliferation, cell differentiation, signal transduction, transcriptional regulation, cell
response, etc. In addition, future aspects of gene technology, genetic diagnosis, and therapy will be
presented. This course will be made in English.
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Bioorganic chemistry related to “bio activity” as well as advanced organic chemistry necessary for the study
of bioscience and biotechnology is expounded.
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Most advanced research status of bioengineering is to be learned, where bio—functions derived from
biological elements such as viruses/phages, enzymes, microbes, plant/animal cells are applied to the

construction of innovative systems for producing materials and/or energy, and contributing environmental

technology.
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To foster the creativity and planning about research and development in bioscience and biotechnology fields,
and the scientific communication with the students from the other countries, the international graduate
students plan to develop a new bio—industrial product(goods) with a team (2-3 students).
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This class is aimed at graduate students who want to develop their oral scientific presentation skills. Students
will present their research orally, though research proposal-type presentations will be acceptable from those
who do not yet have results. Based on feedback, students will improve their presentations for a second
presentation. We will emphasize communicating to a general scientific audience using slide transitions, slide

builds and animations appropriately to enhance audience comprehension while maintaining “stage presence”



and avoiding the use of laser pointers.
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This class is aimed at graduate students who have research results to present, and preference will be given
to students who have external oral presentations scheduled. The length of student presentations will match
any presentations they expect to give. We will put emphasis on matching the level of the presentation to the
expected audience and managing Q&A in English. Presentations will be video recorded for students to
assess their own strengths and weaknesses. In addition, we will also explore new presentation techniques
made possible by the integration of tablet and laptop computing devices.
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The aim of this class is to provide the basic knowledge of biological sciences to graduate students who were

not well trained in these subjects in undergraduate education. The essence of biochemistry, biophysics,

molecular biology, and cellular biology will be given. Essential Cell Biology, 3rd edition (Bruce Alberts et al.,

Garland Science) will be used in the class.
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By taking this course, students are expected to deepen their understanding of major evaluation theories,
their historical background and their application in the field of international cooperation and science &
technology from international perspective. They can also expect to acquire basic evaluation skills through
performing evaluation of their chosen topics or meta—evaluation of the existing evaluation reports.
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INA A1) — & —4%58 (Training for Bio—business and Bio—industry)
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To foster the creativity and planning about research and development in bioscience and biotechnology fields,

© 00 N O ook W N

and the scientific communication with the students from the other countries, the international graduate

students plan to develop a new bio—industrial product(goods) with a team (2-3 students).
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DFEGEPEHR (X —8) (Advanced Life Science)
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H$EXTLES (ET—8) (Advanced Biological Sciences)
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EmiERESR (Lt —8) (Advanced Biological Information)
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Y7o RER (ELE—8) (Advanced Bioengineering)
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o FHEETRER (X —8’) (Advanced Biomolecular Engineering)
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