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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be directed
to the course instructor.
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“Fundamentals in Biomedical Sciences” is a major fundamental course for undergraduate students who are majored in

Medicine and related subjects. The aim is to introduce fundamental knowledge and information in Medicine and Biology,
and to provide an overview and implant important concepts as fundamental essences that are beneficial for their further
education in related courses. TBL-symposium focuses on hot topics and issue in current Bio-medicine field and industry

and will promote student understanding on current trends, organization and reality.
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Learning outcome: the students will

(1) Understand basic information across modern life sciences;

(2) Briefly Know how to understand medicine in a biological point of view; and apply biological theories in medical care
and practice;

(3) Briefly understand those subsequent medical courses or other major courses in their college education;

(4) Be trained on independent thinking, preciseness and factualism.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Part 1: General Introduction
1. The development of modern life sciences
2. “New medicine” and the new generation of Science and Technology Revolution
3. Excellent Doctor Training Program 2.0 and new medical education
4. Breakthrough of modern biological sciences and Medicine
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Part 2: Diversity of living creatures

1. The concept of species and classification of living organisms
2. Protection of biodiversity
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TBL symposium 1: Microbiology 1) Isolation of pathogens for sensitive antibiotic treatment; 2) Lab test on infectious
disease
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Part 3: Fundamentals of Cell biology
The features and types of cells
Chemical components of a cell
Structure and function of eukaryotic cells
Cell functional activities in living organisms
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TBL symposium 2: Detection and Classification of Cancer from Microscopic Biopsy Images
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Part 4: Basics in Genetics
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Genetics at the embryological and cellular levels
Genetics at the molecular level

Genomics and life omics

Changes in human genome
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Part 5: Genetics and diseases
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Introduction to genetic diseases

Types and modes of inheritance of genetic diseases
Epigenetics and disease

Analysis and therapy on genetic diseases
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TBL symposium 3: Diagnosis of Genetic dieases; Omics and Big data in Biomedical Sciences application.
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Part 6: Requlation and Adaptation of living organisms
Bioinformation and communication
Three biological regulation systems
Biological regulation at the molecular and cellular levels
Response and modulation on environmental stimuli
Stress and regulatory dysfunction related disease
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TBL symposium 4: Immune system in health and disease; Vaccines and health.
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Part 7: Origination and evolution of lives
1.
2.
3.
4.

Biochemical evolution and creatures at the early stage
Micro- and Macro-evolution

History of biological evolution

Origination and evolution of human beings
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Part 8: Living organisms and their environment
1. The basics of Ecology
2. Applied Ecology
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TBL symposium 5: The effect of Global warming and Air pollution on health; Living environment- and food-borne
diseases.
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Part 9: Frontiers in life sciences and biological technology

1.
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Frontiers in modern life sciences
Application of biological technology in medical sciences
Life ethics and safety in biological technology
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TBL symposium 6: 1) Synthetic Biology and Imaging Technology in modern Medicine; 2) Examples in Bio-safety and
Bio-ethics;
Team-based learning (TBL) is a structured form of small-group learning that emphasizes student preparation out of class
and application of knowledge in class. Students are organized strategically into diverse teams of 5-7 students that work
together throughout the class. Each TBL symposium includes processes such as pre-test and peer review, etc.
Section contents
Section hr Teaching Contents
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Introduction & Diversity of living organisms
TBL B2 e A B BUR M E Y LA R A BRI U AE T R E MR PR 2
Symposiu 4 (JVE AU FERFUCEE) (e
m 1 TBL symposium 1: Microbiology 1) Isolation of pathogens for sensitive antibiotic
treatment; 2) Lab test on infectious disease
o2 o ISR AR A & A 1A
Basics in cell biology-- The features and types of cells & Chemical components of a cell
YR A LA 2 — AR AN 25 R DR & 4 =2 AR i iE 3 1 B AR § A7 Basics in cell
lec3 2 biology-- Structure and function of eukaryotic cells & Cell functional activities in living
organisms
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lec4 2 Basics in Genetics 1 -- Genetics at the embryological and cellular levels and the
molecular level, genomics and life omics.
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Basics in Genetics 2 -- Changes in human genome; Genetics and diseases 1 --
Introduction to genetic diseases, types and modes of inheritance of genetic diseases
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Symposiu 4 TBL symposium 2: Detection and Classification of Cancer from Microscopic Biopsy
m 2 Images
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lec6 2 Genetics and diseases 2 -- Epigenetics and disease, analysis and therapy on genetic
diseases
TBL LRSI . 15 HRA B 517 £ A B 2 1 P
Symposiu 2 . . W . . . . L . . I
m 3 Diagnosis of Genetic dieases; Omics and Big data in Biomedical Sciences application.
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lec7 2 Bioinformatical transferring and modulation-- Bioinformation and communication &
Regulation of nervous systems
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Bioinformatical transferring and modulation—Regulation of endocrine and immune
systems & Biological regulation at the molecular and cellular levels
HAME B S P R 3 — LR ISR R 5 SR & AR 4 K
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Bioinformatical transferring and modulation-- Response and modulation on
environmental stimuli & Stress and regulatory dysfunction related disease
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Origination and evolution of lives-- Biochemical evolution and creatures at the early
stage & Explanation with modern molecular biology on evolution
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lec11 2 Origination and evolution of lives--History of biological evolution & Creationism and
Evolutionism
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Symposiu 4 TBL symposium 4: Immune system in health and disease; Vaccines and health.
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Living organisms and their environment
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Symposiu 4 TBL symposium 5: The effect of Global warming and Air pollution on health; Living
m 5 environment- and food-borne diseases.
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lec13 2 Frontiers in modern life sciences and bio-technology -- Frontiers in modern life sciences;
Application of biological technology in medical sciences
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Symposiu 4 AR EL S, ITAESRCREE IR SR 8 SO AR S R 4 S 5 43 T 1) Synthetic Biology
m 6 and Imaging Technology in modern Medicine; 2) Examples in Bio-safety and Bio-ethics;
Final review and discussion
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Text books:
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This Course has been approved by the following person or committee of authority
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