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“ What islife?” - Thisfundamental question serves as the starting point for ajourney into the nature of
living systems. This course explores the nature and diversity of life, from its origins to its future possibilities.
Combining microbiology, genetics, physiology, and biotechnology, students will gain abroad and
interdisciplinary understanding of what lifeis, how life functions, how simple cells evolve into complex
organisms, how complex organs function, and how modern science is engineering life through synthetic
biology. Finally, we will also discuss the ethical, legal, and social implications of future forms of life.

This course is designed for anyone interested in biology, not just life science mgors. Through lectures,
discussions, and afinal presentation, students will develop critical thinking, ethical reasoning, and scientific
literacy.

In addition to 14 lectures, four seminars are offered—

Week 1-7, students choose: “ Microbeworld - It'sabug'slife’ or“ 3D modeling and animation”
Week 8-14, students choose: “ Brain function” or*“ Design aNew Protein” .

Students are divided into two groups and will take two different seminars, one in each half of the course.

4 Microbeworld - It'sabug'slife 3D modeling and animation
Brain function, Design a New Protein 2 7
7 2

o Integrated Course Classification: [Science/ Science]

This classification applies to courses in which both the primary and secondary themes have a strong emphasis
on the natural sciences.

©)

[ ]

1. Understanding of Basic Biology and Biotechnology

2. Gaining Practice in Scientific Expression (Graphic and Oral)

3. Understanding the basics of microbiology, genetics and developmental biology

4. Understanding of How the Brain and Muscles Work Together to Control Movement
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5. Understanding the human body as an integrated system within a dynamic biological and metabolic
environment

6. Understanding of Ethical Issues Related to Biomechanical Enhancement & Biorobotics

7. Understanding of Basic 3D Biological Modeling and Animation

8. Understanding of Biotechnologiesto Create Life: from the Design of New Proteinsto Artificial Cells
Students will gain fundamental knowledge through lectures and then deepen their understanding in seminars
by applying conceptsin discussion and problem-solving activities.

[ ]

In this course, students will learn through a combination of lectures and small-group seminars. Attending
only the lectures or only the seminars will not be sufficient to achieve the learning objectives. Please be sure
to attend the first class, as students will be divided into seminar groups at that time./

[Lecture] Thu 3rd period. Classroom : 32

Classl: Introduction of course” From the Origin of life to Future life

The coordinator and all lecturers introduce themselves and their contributions to the course. The purpose of
the course, learning objectives, and evaluation will be explained. The summary of the content covered by
each instructor will be introduced. Students will be divided into four small-group seminars and will select two
seminars to attend:

Section 1: “ What islife?” understanding Simple life (Lecturer: Minsoo KIM)

(Overview)

Exploring the fundamental characteristics of simple life forms such as bacteria, viruses, and archaea,
providing insight into how life originated and evolved in diverse environments.

(Schedule and Contents)

Class2: The origin of life and simple organisms: How did life begin? What is the definition of aliving
organism? What is the RNA world hypothesis? (Minsoo KIM)

Class3: Basic life forms: Understanding the biological differences among microorganisms such as bacteria,
viruses, and archaea, and exploring the adaptive strategies of extremophiles. (Minsoo KIM)

Section 2: Building cells and bodies (Lecturer: Peter CARLTON)

(Overview)

Basics of genetics, cell biology and developmental biology through the lens of model organisms.

(Schedule and Contents)

Class 4: Fundamental components of living systems: DNA, RNA, proteins, membranes, and cells

Class 5: Model organisms. How C. elegans, Drosophila, mice and other organismsillustrate fundamental
biology

Class 6: Genetics: the journey of genes through inheritance, mutation, recombination, meiosis, and evolution
Class 7: Development: how does asingle cell grow into a complex organism?

Middle term evaluation

Section 3: Lifein motion and mind: Action, Energy and Intelligence (Lecturer Fabian RAUDZUS and Yan
LUO)
(Overview)
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Exploring how organ systems work together to sustain life and maintain internal stability. Investigating the
physiological basis of movement (Muscle movement and Sport), energy utilization (nutrition and
metabolism), and Brain function.

(Schedule and Contents)

Class8: How the Human Body Works: Organ Systems and Homeostasis (Yan LUO)

Class9: Brain function (Fabian RAUDZUS)

Class10: Muscle movement (Fabian RAUDZUYS)

Section 4: Future life and Biotechnology: How we might create or reprogram life

(Lecturer: Giovanni BRANDANI and Todd PATAKY)

(overview)

Engineering biological systems at micro- and macro-levels. Micro-level: Artificial cells and synthetic biology,
engineered bacteria, designed proteins and future applications in health and environment. Macro-level:
Ethical & social issues associated with biomechanical enhancement and biorobotics

(Schedule and Contents)

Classl1: Synthetic Biology (Giovanni BRANDANI)

Classl12: Protein Design (Giovanni BRANDANI)

Class13: Biomechanical Enhancement & Biorobotics: technology and ethics (Todd PATAKY)

Classl14: Student poster presentations and discussion

Students will give poster presentations and engage in discussions based on the assignments from previous
lectures.

Classl5: Feedback

Seminars
Students choose one seminar from the first half of the course and one from the second half.
Students choose:
Week 1-7: “ Microbeworld - It'sabug'slife” or“ 3D modeling and animation”

Seminarl. Thu 5th period. Classroom:1 24
Title: Microbe world - It'sabug'slife
By Minsoo KIM, Yan LUO

(Overview and purpose of the course)

This course explores viruses, bacteria, and the interactions between microorganisms and their host cells.
Students will learn to explain the roles of microbesin health and disease, understand the social impact of
infectious diseases, and creatively express scientific knowledge through art-based presentations. The course
also introduces methods for tranglating scientific concepts into visual communication and provides basic
training in graphic design tools.

It complementsthe” “ What islife?” understanding Simplelife" block of the main course.

(Course schedule and contents)

Classl: Introduction to Microbes and host interaction: Overview of host-microbe interactions, including
Brain-Gut and Gut-Liver-Immune cell axis

Class2: Microbiota and their metabolites: Functions of microbiota and their biochemical productsin the host
Class3: Microbiota and Health: From Research Findings to Health Claims

Class4: Pathogenic Bacteria and Horizontal Gene Transfer: Mechanisms of bacterial pathogenicity and gene
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transfer among microbes

Classb: Virus: Biology of viruses and their interactions with hosts

Class6: Microbial diseases. Biology, Management, and Societal |mpact
Class7: The Good and the Bad of Microbes: Group discussion, Graphic design
Details on feedback will be announced separately during class.

Seminar 2. Thu 5th period Classroom: 1  25(LL)

Title: 3D modeling and animation

By Todd PATAKY

(Overview, purpose of the course, and Class activity)

Fundamentals of 3D modeling and animation, applied to molecules, virus and cell visualizations.

(Course schedule and contents)

Classl: Fundamentals|: 3D modeling

Class2: Fundamentals|l: Animation & rendering

Class3: Modeling I: Molecules

Class4: Fundamentals|lil: Materials and lighting

Classs: Modeling I1: Viruses

Class6: Fundamentals 1V: Geometry nodes

Class7: Modeling I11: Microvilli

Details on feedback will be announced separately during class.

(Course requirements, Textbooks, References, Study outside of class: If you have, option): Electronic
materials including video tutorials will be distributed online.

Students choose:
Week 8-14: “ Brainfunction” or“ Design aNew Protein”

Seminar 3. Thu 5th period.  Classroom:1 24

Title: Brain function

By Fabian RAUDZUS

(Overview, purpose of the course, and Class activity)

This course introduces the basic principles of how the brain and muscles work together to control movement.
Students will learn about neurons, neurotransmitters, muscle structure, and the effects of hormones and
nutrition on muscle function. The purpose isto build a foundational understanding of the biological
mechanisms behind human movement and adaptation to training.

Classes include short lectures, visual explanations, and group discussions to help students connect biol ogical
concepts with real-life examples such as exercise, recovery, and learning new motor skills. It complements
the"Lifein Motion and Mind" block of the main course.

(Course schedule and contents)

Class 1: Introduction to the Brain— Muscle System and Movement

Overview of how the brain and muscles work together to produce movement, basic concept of neural control.
Class 2: Neurons and Neural Communication

Structure and function of neurons; how electrical and chemical signals transmit information in the nervous
system.

Class 3: Action Potentials and Synaptic Transmission
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Mechanisms of action potential generation; how synapses and neurotransmitters enable communication
between neurons.

Class 4: Muscle Cells and Mechanisms of Contraction

Structure of muscle fibers and sarcomeres; how muscle cells shorten to produce force.

Class 5: Neuromuscular Junction and Motor Control

How neurons communicate with muscles through neurotransmitters; coordination of movement by the
nervous system.

Class 6: Hormonal and Nutritional Regulation of Muscle Function

Roles of hormones and nutrition in muscle growth, repair, and energy balance.

Class 7: Neural and Muscular Adaptation to Training

How exercise leads to changesin neural control and muscle structure; introduction to plasticity and recovery
mechanisms.

Details on feedback will be announced separately during class.

(Course requirements, Textbooks, References, Study outside of class, If you have):
Weekly revision of the class materialsis required.

Seminar 4. Thu 5th period Classroom: 1  25(LL)

Title: Design aNew Protein

By Giovanni BRANDANI

(Overview, purpose of the course, and Class activity)

Proteins are the language of life. In this seminar course, students learn how to speak this language: recognize
and predict the structure of proteins, understand their function, and design new proteins. Thiswill be an
opportunity to explore the use 3D modelling and 3D printing for scientific communication: 3D modelling will
help us to understand how proteins are built and how they work, and each student will have their newly
designed protein 3D printed.

(Course schedule and contents)

Class1.“ Lettersand Words™ - proteins as the language of life, made of amino acid letters and secondary
structure words.

Class 2. "Sentences' - how protein folding into specific structures allows them to acquire meaning.

Class 3. "Meaning" - protein structure-function relationships.

Class 4. "Evolution™" - how nature designs functional proteins over the course of evolution.

Class 5. "Design" - how evolution can teach us how to design new proteins.

Class 6. Individua projects: design a new protein with a specific function.

Class 7. Individual projects: build a computer model of your protein design for 3D printing

Details on feedback will be announced separately during class.

[ ]

L ecture(50% of final grade): Class attendance and active participation (40%), Homework (20%), Poster
Presentation (40%)
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Seminar(50% of final grade): Students take two seminars. Evaluation criteria may vary slightly by group and
will be explained by each seminar instructor during the first class.

Seminar A & B: Class attendance and active participation (20%), Assignments (40%), Final Presentation
(40%)

Seminar C & D: Class attendance and active participation (40%), Assignments (20%), Final Presentation
(40%)

Final Grade = Lecture (50%) + Average of Two Seminars (50%)

[ ]

No textbook will be used, but lecture materials as well as additional reading in English will be provided as
handouts or distributed electronically.

[ ]

[ ]

To achieve the course goals, students read the recommended lecture materials before the class and review the
course handouts.

[ ]

No formal office hours, the instructors are available by appointment to meet with students. We expect active
participation in class.

Due to character limits on official documents such as transcripts, the English course title "Integrated Liberal
Arts and Science with Small Group Seminars' is abbreviated as"1SS."
Please note that the same restriction appliesto E2 coursetitleson KULASIS, where thetitleis also
abbreviated as"1SS."
Integrated Liberal Arts and Science with Small
Group Seminars ISS
E2 KULASIS ISS




