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[Overview and purpose of the course]
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With the advent of next-generation sequencing (NGS), life science research increasingly relies on the analysis
of large-scale biological data. Future researchers are therefore required to independently read, understand,
and analyze such data.

This course provides essential knowledge and practical skillsfor integrating information science and life
science. Through lectures and hands-on exercises, students will learn the fundamentals of NGS technologies
and data analysis using UNIX, R, and Python, and will gain experience in extracting biological meaning from
big data. Even beginners with no prior experience in big data analysis are expected to acquire basic NGS
analysis skills within the two-day intensive course.

The course is conducted using supercomputing facilities, allowing students to also learn practical approaches
to large-scale computation. This course offers a strong foundation for data-driven research in biology and life
sciences and provides an opportunity to build a network with graduate students from diverse research fields.
English instructional materials and in-person guidance in English are available for the hands-on exercises.

[Course objectives]

[1]

[2] UNIX
[3]

[4]
[5]

[1] Be able to explain the principles and characteristics of next-generation sequencing (NGS), and understand
arange of analytical methods and their applicationsin research.

[2] Understand basic UNIX commands and be able to operate freely in aterminal environment.

[3] Understand the file formats generated by NGS platforms, and be able to use and operate the software
required for their analysis.

[4] Be able to extract biological meaning from big data consisting of numerical and textual outputs generated
by NGS.

[5] Understand the architecture of supercomputing systems, and be able to connect to and perform
computations on a supercomputer.
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[Course schedule and contents)]
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The course will be held over two days, Thursday, September 10, and Friday, September 11. The detailed
course plan and contents will be explained during the lecture on the first day.

Day 1 (September 10): Lectures and Hands-on Sessions
Lecture: NGS-based research on iPS and ES cells

Exercises: Basic UNIX commands and terminal operations; UNIX-based text processing; overview of NGS-
related sequence data formats

Day 2 (September 11): Hands-on Sessions

Exercises: RNA-seq analysis, including read mapping, identification of differentially expressed genes, and
data analysis using R to extract biological meaning

[Course requirements]

PC
PC OS WindowsMac HDD
8GB UNIX PC
Macbook
LMS
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In this course, participants will use their own personal computers to remotely connect to the supercomputing
facilities of the Institute for Chemical Research, Kyoto University, and perform computations via a shell
interface. The operating system of the PC may be either Windows or macOS. Sufficient free disk space and at
least 8 GB of RAM are recommended. No prior experience with UNIX or supercomputers is required.

For students whose personal computers do not meet these requirements, alimited number of MacBooks
prepared by the Graduate School of Biostudies can be loaned. Information regarding requests for loaned
computers will be announced in advance viaLMS or related platforms.

The exercises are planned to be conducted in person; however, if the number of applicants exceeds capacity,
alternative arrangements such as online participation may be implemented. Further details will be announced
at alater date.

[Evaluation methods and policy]

2

Attendance at all lectures and exercises over the two-day course, as well as submission of the assigned
coursework, isrequired for assessment. Further details will be provided at the beginning of the course.

[Textbooks]

No textbook will be used. Printed materials for the exercises will be distributed on the first day of the course.
[References, etc.]

References, etc.

DRY 2 (2019)
ISBN:978-4-7809-0983-8  https://gakken-mesh.jp/book/detail/9784780909838.html
Linux/UNIX 3 (2012) |1SBN:978-4-7973-
6984-7
RNA-Seq WET (2023) ISBN:

978-4758122672 https.//www.yodosha.co.j p/yodobook/book/9784758122672/index.html
[Study outside of class (preparation and review)]

UNIX R
https://github.com/nibb-unix/gitc2017a-unixr/wiki

It is recommended, but not required, that students familiarize themselves in advance with basic UNIX and R
commands.
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[Other information (office hours, etc.)]

celisis_genome@mail2.adm.kyoto-u.ac.jp

KULASIS

Contact Instructor: Hirokazu Toju
Email: celisis genome@mail2.adm.kyoto-u.ac.jp

Please check KULASIS for details on office hours. Although this courseis offered as an intensive coursein
the first semester, grade registration and grade release will be conducted at the same time as second-semester
COUrses.

[Essential courses]




