Course title: Interdisciplinary Research Fundamentals (Biochemistry and Biology)
Instructor: Masayuki Takahashi, PhD
Description: This course introduces the fundamentals of biology (biochemistry, cell biology).

Course objective: To help students acquire basic concepts of cell functions and biological
macromolecules for deeper understanding of recent findings in biomedical research.

Goals: At the end of the course, students are expected to explain the molecular and cellular basis of
life. Students will also learn how important biological discoveries were made and what kinds of
experimental techniques are used.

Schedule: Monday 13:20-14:50 (May 4 — June 15, 2020)
Grading:

Final grade will be calculated, on a scale of 0-100, based on the following:

- Class attendance (exercises and participation) 30%
- Oral presentation 30%
- Writing assighments (exam) 40%

Total 100%

2% If the submitted report contains plagiarism from known documents (including information on the
Internet), the grade of this class will be marked to be zero. In some cases, further disciplinary action
may be subjected by the University.

References

MIT Open course “Introduction to Biology” (Video Lectures)
https://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/

*MIT Open course “Introductory Biology 2013” (Video Lectures)
https://ocw.mit.edu/courses/biology/7-013-introductory-biology-spring-2013/video-lectures/



COURSE SCHEDULES

Week Topic Key questions (or activities) Reference

1 Discovery of gene by What is life? How do living organisms Lecture 6
Mendel reproduce offspring of similar character? | Genetics 1

Mendel proposed that some factors
(genes), which control our characters,
are transmitted from one generation to
another without any modification.

2 Cell division/chromosome | Living organisms proliferate and grow by | Lecture 7
segregation/ genes cell divisions, which are accompanied by | Genetics 2

chromosome segregation. Mode of
transmission of chromosomes to
offspring suggests that chromosomes
bring genes.

3 Protein function and Cellular functions, such as production of | Lecture 3
structure energy and cell components as well as Biochemistry

transport of materials, are performed by | 2
proteins. Proteins are polymers of amino
acids and each has a particular structure
according to its amino acid sequence

and performs a specific function.

4 DNA function and Griffith and his successors identified Lectures 10
structure DNA, a component of chromosome, asa | & 11
(replication, transcription genetic material. Its structure (double Molecular
& translation) helix) was then determined by Watson Biology 1 & 2

and Crick. Crick proposed, from the DNA
structure, how genes on DNA are
reproduced and how they dictate our
characters via protein production.

5 Cell and body structure Our body is made by nice organization of | *Lecture 21

many cells. Cells themselves are also Development
nicely organized for their function. 1
6 Cell differentiation and How is our body produced from one *Lectures 22
stem cells fertilized egg, and maintained and & 23
repaired during our life? Development
2, Stem cells
7 Final presentation Oral presentation of research topics

(5-10 min/presentation)
(Final evaluation)
exercises and self-assessment
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