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[Overview and purpose of the course]

This seminar is a chance to explore biochemistry in a more interactive and relaxed way. Instead of just sitting
and listening, you will learn through discussions, problem-solving, and small group activities. Y ou can take
this seminar by itself, or together with other related lecturesif you like - there is no strict connection.

The goa issimple: to help you really understand important biochemical ideas, practice applying them, and
build confidence in using scientific English. Along the way, we will also look at extra topics that may not
come up in regular lectures.

In this seminar, you can expect:

* Group discussions where we work together on biochemical problems.
* Short, ungraded quizzes and other activities for self-check.

* Case studies that connect science to real-life examples.

* Peer teaching opportunities to learn from and with your classmates.

Y ou are always welcome to ask questions - during class, by email, or in extra meetings with me or the
teaching assistants. The seminar is conducted entirely in English, giving you a chance to practice scientific
communication in a supportive environment.

In short: think of this seminar as a study group for biochemistry ( ), where we focus on
understanding, practice, and discussion rather than memorization.

[Course objectives]

Life science tries to understand everything about living things - from the tiniest atoms all the way up to whole
organisms. In this seminar, we focus on how biomolecules (like DNA, proteins, and lipids) are built, how
they work, and how they come together to keep life running in both health and disease.

By the end of this seminar, you should be able to:
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* Understand and explain key biochemical reactions, including enzymes and metabolic pathways.

* Practice thinking about how common molecular biology techniques (PCR, cloning, protein analysis) are
used.

* Discuss how biomolecules affect cell function and the health of the whole organism.

[Course schedule and contents)]

Course Topics
(14 classes + 1 feedback session)

1. Introduction to Biochemistry: What biochemistry is and how molecules make life possible.
2. DNA, Genes, and Genomes. How genetic information is stored and passed on.

3. DNA Replication and Gene Expression: How DNA makes copies and gives instructions for proteins.
4. Proteins: Their shapes and the many jobs they do in cells.

5. Protein Structure: How folding determines protein function.

6. DNA Isolation and Analysis: Basic lab techniquesto look at DNA.

7. DNA Cloning and PCR: How scientists copy and work with DNA.

8. Protein Methods: How to study and analyze proteinsin the lab.

9. Enzymes: Special proteins that speed up life’ s chemical reactions.

10. Enzyme Kinetics: How to measure and understand enzyme activity.

11. Carbohydrates: Sugars as energy and as building blocks.

12. Lipids: Fats and membranes that organize and power cells.

13. Metabolism: How cells make and use energy.

14. Citric Acid Cycle and Oxidative Phosphorylation: The main energy-producing pathways.

[Course requirements]

None

[Evaluation methods and policy]

Class Participation (60%)
Y our active participation in classis very important. This includes joining discussions, working on exercises,
and taking part in short in-class quizzes and activities.

Homework Logbook (40%)
Instead of afinal exam, you will keep alearning logbook throughout the course. This homework is hand-
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written only (no Al-generated answers). Think of it as your personal record of what you learned - where you
can write notes, solve problems, and even draw pictures of molecules, pathways, or bacteria.

Most of the logbook (about 70%) will be completed during class as we review and discuss topics together.
The remaining part (around 30%) will be homework to finish at home. It" sfineto talk and team up with
classmates for ideas, but please do not smply copy each other’” swork. Y our logbook will be checked and
graded as part of your evaluation.

[Textbooks]

Berg, Tymoczko and Stryer  Biochemistry (any edition) W. H. Freeman and Co. ISBN:978-1-4292-
7635-1

We use the textbook by Berg and Stryer as a basis for this seminar. You are very welcometo read it in either
English or Japanese - whichever works best for you -but you do not have to buy it. Copies are available in the
library.

To make things easier, | will upload short, condensed handouts each week that summarize the chapters we
use. These handouts will guide our class discussions and help you focus on the most important points.

It'" salsocompletely fineif you use an Al-trangdlation tool to read my English materialsin Japanese, aslong
as the trandlation helps you understand the meaning correctly.

[Study outside of class (preparation and review)]

To get the most out of this seminar, students should look over the course materials and work on the problem
sets before each class. Think of the homework not as a punishment, but as extra practice - a chance to make
thenew ideas“ stick” better by writing, drawing, and thinking them through.

At the start of the course, you will receive a clear weekly schedule, along with links to handouts and online
resources. These will guide you step by step so you can prepare without stress.

It may help if you already know a little chemistry or biology, but itisn’ trequired. You don' t need to take
Introduction to Biochemistry to succeed here. With the notes, textbook chapters, handouts, and videos
provided by the instructor, any motivated student can follow along and do well.

[Other information (office hours, etc.)]

Office Hours: | am happy to talk with you anytime. Please send me an email first before coming to my office
or before setting up an online meeting (Zoom, etc.). Don’ t worry about the reason - whether it’ s about
class, the homework, or even if something just feelsunclear - I’ m here to help, so please don’ t be shy to
contact me.

[Essential courses]




