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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/
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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 biological phenomena and
macromolecules for a better understanding of recent biomedical and biotechnical development.

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

Schedule: Monday 13:45-15:25 (1:45 pm — 3:25 pm) (April 10 — June 5, 2023)

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

- Class attendance (exercises and participation) 42%
- Homework (search of topics) 28%
- Presentation (or report) 30%

Total 100%

* 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 Essential questions (or activities) Reference
1 Introduction to life science | What is life? How do living organisms Lecture 6
Cells and proteins maintain their life? How do proteins Genetics 1
perform all living activities?

2 Genes and DNA How do living organisms produce similar | Lecture 7
offspring? How did Mendel discover the | Genetics 2
gene? How did we understand that DNA
carries genetic information?

3 DNA structure and How does DNA dictate our characters? Lecture 3

function How is DNA copied for the transmission | Biochemistry
of genetic information to the offspring? | 2
4 Evolution and genetic How did present living organisms Lecture 10
diseases develop from more simple organisms? Molecular
How do some diseases frequently occur | Biology 1
in some families?
5 Development and stem How is our complicated body produced Lecture 11
cells from one fertilized egg? What are stem | Molecular
cells and iPS cells? What are their Biology 2
utilities?

6 Covid-19 and drug What are viruses that cause diseases *Lecture 21

discovery such as Covid-19? How do we develop Development
drugs against their infection? 1
7 Gene editing and CRISPR How do we modify the genome of living | *Lectures 22
cas9 organisms to treat genetic diseases and & 23
produce more convenient organisms for | Development
our life? What is CRISPR Cas9? 2, Stem cells
8 Final presentation Oral presentation (or report) of research

topics
(5-10 min/presentation)
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