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This course will expose students to important topics in
general biology. The topics covered include the life of the
cell, cellular reproduction and genetics

ERIE ¥

(A) The chemistry of life

1. The Chemical Context of Life

2. Water and the fitness of the environment

3. Carbon and the molecular diversity of life

4. The structure and function of large biological molecules

(B) The Cell

5. Introduction to the cell

6. Membrane structure and function
7. Metabolism

8. Cellular respiration

9. Photosynthesis

10. Cell communication

11. Cell cycle

(C) Genetics

12. Meiosis and sexual life cycle

13. Mendel and the gene idea

14. The chromosomal basis of inheritance
15. The molecular basis of inheritance
16. From Gene to protein

17. Regulation of gene expression
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This course will expose students to important topics in
general biology. The topics covered include mechanisms of
evolution, biodiversity, and animal physiology

A &

(A) Mechanisms of evolution

1. Genomes and their evolution

2. The evolution of population

3. The origin of species

4. The history of life on Earth

(B) Biological diversity

5. Virus

6. Bacteria, Archaea and Protists

7. Fungi

8. Animal diversity

9. Invertebrates

10.Vertebrates

(C) Animal form and function (This part will focus on
animals BESIDE HUMAN)

11.Basic principles of animal form and function

12.Nutrition

13.Circulation and Gas exchange

14.The immune system

15.0smoregulation and excretion

16.Hormones and the endocrine system

17.Reproduction

18.Development

19.Nervous system

20.Sensory and motor mechanisms




Fo g

¥ g (-)

TR

BEAAPEME
Rk e R
ﬁ?%b@é&¥%%

w’;;ulrfﬁv i3

7fi ﬁle %GV
A 2 BE R
. }%',;b:!;{]_glmu

*F Pk

1. Lead students to understand the chemistry of
bio-macromolecules, particularly protein, lipids,
carbohydrates and nucleic acids.

2. lllustrate the relationship of the structure and function of
these bio-macromolecules.

3. Discuss how the interactions among these
bio-macromolecules govern the cycle of the life.

ERIE ¥

For biochemistry I, the part I, the foundation of biochemistry
and the structure and function of biomolecules will be
covered.

Chapter 1 — Foundations of biochemistry

Chapter 2 — properties and influence of Water

Chapter 3 — Amino acid, peptides, and proteins
Chapter 4 — 3D structure of protein

Chapter 5 — Protein function

Chapter 6 — Enzymes mechanisms and kinetics
Chapter 7 — Carbohydrate and glycobiology

Chapter 8 — Nucleotides and nucleic acid

Chapter 9 — DNA-based information technology
Chapter 10 — Lipids

Chapter 11 — biological membranes and transport
Chapter 12 — Messengers, Receptors, and Biosignaling
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Week 01 (01) The Structures of DNA and RNA

Week 02 (02) Genes, Genomics, and Chromosomes (1)
Week 03 (03) Genes, Genomics, and Chromosomes (I1)
Week 04 (04) DNA Replication

Week 05 (05) The Mutability and Repair of DNA

Week 06 (06) DNA Recombination

Week 07 (07) Transcription

Week 08 (08) RNA Processing

Week 09 [Mid-term exam (1) ~ (8)]

Week 10 (09) Transcriptional control of gene expression (1)
Week 11 (10) Transcriptional control of gene expression (I1)
Week 12 (11) Post-Transcriptional Gene Control (1)

Week 13 (12) Post-Transcriptional Gene Control (1)

Week 14 (13) Translation (I)

Week 15 (14) Translation (1)

Week 16 (15) Protein structure and function (1)

Week 17 (16) Protein structure and function (1)

Week 18 [Final exam (9) ~ (16)]
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01. Visualizing, Fractionating, and Culturing Cells
02. Biomembrane Structure
03. Transmembrane Transport of lons and Small Molecules
04. Moving Proteins into Membranes and Organelles
05. Vesicular Traffic, Secretion, and Endocytosis
06. Cell Signaling I: Signal Transduction and Short-term
Cellular Responses
07. Cell Signaling Il: Signaling Pathways that Control Gene
FATH & | Activity

08. Cell Organization and Movement |: Microfilaments
09. Cell Organization and Movement II: Microtubules and
Intermediate Filaments

10. Integrating Cells into Tissues

11. Regulating the Eukaryotic Cell Cycle

12. Cell Birth, Lineage, and Death

13. The Molecular Cell Biology of Development

14. Nerve Cells
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1. Introduction
2. DNA: structure and function
3. Basic techniques in gene analysis
4. Vectors
5. PCR
6. Cloning a gene
oo 7. Gene identification
AL K 8. Creating mutations
9. Protein production and purification
10. Genome sequencing projects
11. Post-genome analysis
12. Engineering plants
13. Engineering animal cells
14. Engineering animals
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1.Plant Cells, Water, and Water Balance of the Plants(l) 2.Plant
Cells, Water, and Water Balance of the Plants(l1) 3.Mineral

nutritions and Solute transport 4.Photosynthesis (1)
5.Photosynthesis (Il) 6.Translocation in the phloem

7.Respiration and lipid metabolism 8.(1)Assimilation of
mineral nutrients(2)Secondary metabolites and plant defense
9.Cell Walls: structure, biogenesis, and expansion 10.Growth
and development 11.Light control of plant development

12.Plant hormone (1 )13. Plant hormone (Il ) 14. Plant hormone

(1) 15. The control of flowering 16. Stress physiology
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Microbiology

Fundamentals of Microbiology

Chemical Principle

Observing Microorganisms

Functional Anatomy of Prokaryotic and Eukaryotic Cell
Microbial Metabolism

Microbial Growth and Control

Microbial Genetics

Classification of Microorganisms

10. The Prokaryotes, Eukaryotes, Viruses and Prions
11. Interaction Between Microbe and Host

12. Microorganism and Human Disease

13. Environmental and Applied Microbiology
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Total RNA isolation

RT-PCR performance

Plasmid DNA isolation and quantification
Plasmid DNA digestion and purification
Recombinant DNA construction

Bacteria Transformation

Protein induction and cell lysate preparation
Protein quantification and SDS-PAGE electrophoresis
Western blotting

Gel imaging

DAPI chromosome stain

Fluorescence microscope image analysis
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1. Introduce the bioinformatic-related databases to the
students.
2. Lead the students to be able to retrieve the appropriate
information from the database.
3. Introduce the basic data analysis tools to investigate the
wE P& life science-related data, particularly focused on DNA and
protein sequence analysis.
4. Students should learn how to interpret the data and
integrate the information from the data analysis.
5. Students should learn how to use the information to
formulate a hypothesis or build a model.
1. Introduction - overview the major players in the
bioinformatic field
2. Genome organization and evolution - Genomic databases
3. Information retrieval from web-based biological
databases - Sequence databases and its derived databases
4. Assessing pairwise sequence similarity: BLAST and
FASTA
AL & 5. Creation and analysis of protein multiple sequence

alignment

Phylogenetic analysis

Predictive methods using DNA sequences
Predictive methods using RNA sequences
Predictive methods using protein sequences

lO Protein structure prediction and analysis
11.Using DNA microarrays to assay gene expression
12.Proteomics and protein identification

©w oo~
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1. Basic concepts and History of Immunology

2. Innate Immunity

3. Antigen Recognition by B-cell and T-cell Receptors

4. The Generation of Lymphocyte Antigen Receptors

5. Antigen Presentation to T lymphocytes

6. Signaling Through Immune System Receptors

7. The Development and Survival of Lymphocytes

8. T-cell Mediated Immunity

9. The Humoral Immune Response

10.Dynamics of Adaptive Immunity / Mucosal Immune
System

11.Failures of Host Defense Mechanisms

12.Allergy and Hypersensitivity

13.Autoimmunity and Transplantation

14.Manipulation of the Immune Response

15.Evolution of the Immune System
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1. The Burden of Cancer

2. Nature and Nurture in Oncogenesis

3. DNA Replication and the Cell Cycle

4. Regulation of Growth: Growth Factors, Receptors and

Signaling Pathways

Oncogenes / Tumor Suppressor Genes

Apoptosis

Telomeres and Senescence

Cancer is More Than a Genetic Condition

Cell-Matrix  Adhesion, Cell-Cell Interactions and
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10.Tumor Immunity and Immunotherapy

11.Angiogenesis

12.Diagnosis of Cancer

13.Treatment of Cancer: Chemotherapy and Radiotherapy
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1. Biological Marcomolecules

2. Thermodynamics and Biochemistry

3. Molecular Thermodynamics

4. Methods for the separation and characterization of
Marcomolecules

5. X-ray diffraction
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Functional Anatomy of Prokaryotic and Eukaryotic Cell
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10 Enzyme Kinetic
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