Syllabus for Medical Cell Biology  
 (For 7-Year Program Students of Clinical Medicine Subject)
(For 7-Year Program Students of Stomatology Subject)

Preface
The medical cell biology is a subject concerned with life activities, its mechanisms and principles, focusing on cells, but also applying modern physics, chemistry and test biology the experimental method. It deals with the structure and functions or the interaction of cell components by using different approaches, namely at the whole cell, subcellular and molecular levels, it is concerned with the whole and dynamic functional activities of cells, and also deals with the molecular basis of these functions and interactions. Medical cell biology is a basic course in modern medical education, the task of which is to make medical students master the structure and functions of cellular components, as well as life regulation and mechanisms; and know the development and trends of the science and the application of new technology. This knowledge will provide a solid foundation for studying other related courses (basic and clinical).

The teaching contents in this syllabus are arranged for 7-year students .The class hours are 72 in total (42 for theory and 30 for laboratory).

Chapter 1     Introduction 

OBJECTIVES
1.Know the purpose of medical cell biology.

2.Learn the importance of medical cell biology.

COURSE CONTENT
1.The concepts of medical cell biology
2.The purpose and contents of medical cell biology
3.The relationship between medical cell biology and medicine
4.The brief developmental history of medical cell biology
5.The trends of medical cell biology
TEACHING HOURS    2 teaching hours

Chapter 2    Methods of Studying Cell Biology 

OBJECTIVES

  Know the methods of studying and modern techniques used in cell biology.

(The contents can be taught electively or studied independently.)

COURSE CONTENTS
1.Microscopic techniques
2.Fractionation of cellular components

3. Autoradiography

4.Cell culture and cell fusion
5.Monoclone antibody technique
6.Nucleic acid hybridization
TEACHING HOURS    1 teaching hour

Chapter 3     Cell summary 

OBJECTIVES

1.Know the chemical composition of cells.

2.Master the basic units of nucleic acids and proteins (nucleotides and amino acids), as well as their molecular structure and functions.

3.Know the significance of cells in life activities.

4.Know the shape and size of cells.

5.Master the basic structure of cells and the differences between eukaryotic cells and prokaryotic cells.

COURSE CONTENT
1.Biological macromolecules

⑴Nucleic acids

①The chemical composition and structure of nucleic acids
②The chemical bonding of nucleotides in nucleic acids
③The structure and the functions of DNA molecules
④The structure and the functions of RNA molecules
⑵Proteins

①The basic unit of proteins 
②The molecular structure of protein molecules
③The three-dimensional structure of proteins
④The classification and functions of proteins
⑶Enzymes

The concepts, characteristics and classification of enzymes
2.The shape and the size of cells
⑴Cell shape
⑵Cell size
3.Prokaryotic cells and eukaryotic cells
⑴Prokaryotic cells: mycoplasma; bacteria
⑵Eukaryotic cells: to master the cell structure under LM and EM; the differences between prokaryotic cells and eukaryotic cells
TEACHING HOURS    3 teaching hours

Chapter 4    Cell Membrane 

OBJECTIVES

1.Master the concepts of cell membrane.

2.Master thoroughly the molecular structure, characteristics and functions of cell membrane.

3.Know the chemical composition of cell membrane.

4.Master the concept and structure of membrane receptors.

COURSE CONTENT
1.The chemical composition of cell membranes
⑴Membrane lipid: phospholipids, glycolipid, cholesterol
⑵Membrane protein: extrinsic protein and intrinsic protein
⑶Membrane carbohydrate: glycoprotein and glycolipid
2.The molecular structure of cell membranes
⑴The unit membrane model
⑵Thoroughly the fluid mosaic model
3.The characteristics of cell membranes
⑴Mobility
⑵Asymmetry

4.The functions of cell membranes.

⑴Thoroughly substance transport: passive transport; active transport, endocytosis, exocytosis and receptor-mediated endocytosis.

⑵Cell membrane receptor
⑶Membrane antigen
TEACHING HOURS    6 teaching hours

Chapter 5   Cell Junction and Extracellular Matrix 

OBJECTIVES

1.Master the type of cell junctions, to know the components and function of these junctions.

2.Master the types of extracellular matrix and their functions.

COURSE CONTENT
1.Cell junction: occluding junction, anchoring junction and communication junction 

2.Extracellular matrix: collagen, glycosaminoglycans and proteoglycans, laminin and fibronectin, elasin and cellular adhesion molecules
TEACHING HOURS    1 teaching hour

Chapter 6    Nuclei and Cell Heredity 
OBJECTIVES

1.Master the structure of the nucleus, nuclear membrane, chromatin, and nucleolus.

2.Master the functions of nuclear membranes and the nucleolus; the chemical composition and types of chromatin.

3.Know the nature of nuclear matrix and nuclear skeleton.
4.Master the concept of a gene: The molecular structure of gene, gene Replication (characteristics and conditions), the concepts and characteristics of gene mutations.

5.Know the types and numbers of genes in cells; the main process of DNA replication; gene expression and regulation; the types and molecular mechanisms of gene mutations.
COURSE CONTENT
1.Nuclear membrane and nuclear pore complex
⑴The structure of nuclear membranes
⑵The main functions of the nuclear membrane
2.Chromatin and chromosome.

⑴The chemical composition of chromatin 
⑵The structure of chromatin
⑶Euchromatin and heterochromatin

⑷The chromatin is the carrier of genetic information
⑸Human chromosome
⑹X-chromatin and Y-chromatin.

3.Nucleolus

⑴The fine structure of the nucleolus
⑵The chemical composition of the nucleolus

⑶Nucleolar organizing region and the reassembly of nucleolus after cell division
⑷The functions of the nucleolus
4.Nuclear matrix

⑴The concept of nuclear matrix
⑵The shape, structure and chemical composition of the nuclear skeleton
⑶The functions of the nuclear skeleton
5.The functions of the nucleus
6.The nucleus and diseases
⑴The nuclear abnormality in shape, structure and function and cell diseases
⑵Chromosome abnormality and diseases 
7.Gene summary.

⑴The development of a gene concept
⑵The chemical essence of genes
⑶The types and numbers of genes in cells
8.The molecular structure of genes
⑴Structural gene 
⑵rRNA gene 
⑶5s rRNA gene and tRNA gene
9.Gene replication

⑴DNA gene replication
⑵RNA gene replication

10.Gene expression and regulation.

⑴Gene transcription
⑵Gene translation
⑶The regulation of gene expression
11.Gene mutation

⑴The types of gene mutations
⑵The general characteristics of gene mutations

⑶The molecular mechanism of gene mutations

⑷Gene mutation and hereditary diseases
TEACHING HOURS    8 teaching hours

Chapter 7    Cytoskeleton
OBJECTIVES

1.Master the chemical composition, structure and functions of microtubules and microfilaments.

2.To know the shape, distribution and relationship of cytoskeleton components.

3.Know the basic chemical composition and functions of intermediate filament.

COURSE CONTENT
1.Microtubule

⑴The shape, functions and fine structure of microtubules
⑵The types of microtubules
⑶The assembly of microtubules in vivo and in vitro
⑷The functions of microtubules
⑸The relationship between microtubules and other cellular structures
⑹Microtubules and cell pathology
2.Microfilaments

⑴The shape, structure and distribution of microfilaments
⑵Actin

⑶Actin-associated protein
⑷Assembly of microfilaments
⑸The functions of microfilaments
3.Intermediate filament

⑴Types

⑵Molecular structure

⑶Assembly

⑷Functions
TEACHING HOURS    2 teaching hours

Chapter 8    Mitochondria
OBJECTIVES

1.Know the shape and structure of mitochondria.

2.Master the functions of mitochondria and their semiautonomy.

3.Know the proliferation and origin of mitochondrion; the diseases related tothem.

COURSE CONTENT
1.The shape, size, number and distribution of mitochondria
2.The ultrastructure of mitochondria
3.The process of cellular oxidation (the function of mitochondria)
4.The semi-autonomous organelle

5.Posttranslational import of polypeptides into the mitochondria

6.The proliferation and origin of mitochondria
7.The diseases related to mitochondria
TEACHING HOURS    2 teaching hours

Chapter 9     Ribosome and Internal Membrane System
OBJECTIVES

1.Know the physical and chemical properties, types, shape, size and chemical composition of ribosome.

2.Master the main process of protein synthesis in cells. 
3.Know the shape, structure and chemical composition of  the endoplasmic reticulum, Golgi complex, lysosome and peroxisome.

4.Master their functions and their interrelation in structure and functions.

5.Know the relationship between the structure of internal membrane system and disease.
COURSE CONTENT
1.The characteristics of ribosomes
2.Protein synthesis in cells
3.Endoplasmic reticulum

⑴The shape, structure, types and chemical composition of the ER
⑵To master the main functions of the rER and sER
⑶The origin of the ER
4.Golgi complex

⑴The structure and chemical composition of the Golgi complex
⑵The functions of the Golgi complex 

5.Lysosomes

⑴The general characteristics and types of lysosome
⑵The functions of lysosomes
⑶The lysosomal diseases
6.Peroxisome

⑴The structure and functions of peroxisome
⑵Its origin and cellular pathological changes
TEACHING HOURS    5 teaching hours

Chapter 10   Cellular Signal Transduction

OBJECTIVES

1.Master the types of cell membrane recepter.
2.Master the concepts of G protein and its function.
3.Master the second message and protein kinases.

4.Know the relationship between cellar signal transduction and medicine.

COURSE CONTENT
1.The types of cell membrane receptor
⑴By G-protein receptor
⑵By ion-channel-linked receptor  

⑶By enzyme-linked receptor

2.The concepts of G protein and its function

3.G-protein-cAMP pathway;DAG,IP3 and Ca2+ signal pathway; receptor tyrosine kinase

4.The relationship between cellar signal transduction and medicine
TEACHING HOURS    3 teaching hours

Chapter 11    Cellular Proliferation

OBJECTIVES

1.Master the concepts of cell proliferation and the cell cycle.

2.Know the significance of cell proliferation and the dividing of the cell cycle.

3.Master thoroughly the characteristics of each phase.

4.Know the regulation and the patterns of cell proliferation; The relationship between cell proliferation and medicine.

COURSE CONTENT
1.The patterns of cell proliferation
⑴Amitosis

⑵Mitosis

⑶Meiosis

⑷The comparison between mitosis and meiosis
2.Cell cycle 

⑴The concept of the cell cycle
⑵The time of the cell cycle
⑶The activities of each phase in the cell cycle

3.The regulation of cellular proliferation

4.Cell proliferation and medicine
TEACHING HOURS    4 teaching hours

Chapter 12     Cell Differentiation

OBJECTIVES

1.Master the concept and characteristics of cell differentiation.

2.Master cell differentiation and the regulation of gene expression.

3.Know the relationship between cell differentiation and cancer.
4.Master the biology characters of stem cell.To know how to get stem cell;

COURSE CONTENT
1.Cell differentiation
⑴The concept of cell differentiation
⑵The characteristics of cell differentiation
2.Cell differentiation and gene expression
⑴Differentiated cells are totipotent
⑵The genes concerned with cell differentiation
⑶The characteristics of gene expression in the process of cell differentiation
⑷The regulation of gene expression in the process of cell differentiation.

3.Cell differentiation and cancer
4.Types of stem cell

5.The biology characters of stem cell

6.How to get stem cell; stem cell and its advance
TEACHING HOURS    3 teaching hours

Chapter 13   Cell Aging and Death

OBJECTIVES

1.Know the concepts and biological significance of cell aging and death.

2.Master the mechanisms of cell aging.

3.Master the concepts and characteristics of cell apoptosis.

COURSE CONTENT
1.Cell aging
⑴The life-span of cells
⑵The expression of cell aging
⑶Cell aging mechanism
2.Cell death

⑴The concepts and characteristics of cell death
⑵The ways of cell death
3.Cell apoptosis

⑴Cell apoptosis is an active process of cell metabolism
⑵Cell apoptosis is a regular process controlled by genes
TEACHING HOURS    2 teaching hours
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Allocation of Class Hours 
	Chapter
	Content
	Class hours

	1
	Introduction
	2

	2
	Methods of studying cell biology
	1

	3
	Cell summary
	3

	4
	Cell membrane
	6

	5
	Cell junction and extracellular matrix
	1

	6
	Nuclei and Cell heredity
	8

	7
	Cell skeleton
	2

	8
	Mitochondria
	2

	9
	Ribosome and The internal membrane system
	5

	10
	Cellular Signal transduction
	3

	11
	Cell proliferation
	4

	12
	Cell differentiation
	3

	13
	Cell aging and death
	2

	Total class hours
	
	42
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