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e iR/ About Course

This course is mainly established for international MS students and the lectures were
given in English. It is also applicable to Chinese MS students who are eager to
improve their international perspective, comprehensive knowledge in biochemistry
and communication skills in English. The objectives of this course are to help
students understand the fundamental theories and knowledge of biochemistry, and
to train skills for literature review, critical thinking and experiment design.

Outlines:

1. Introduction (2 hour)

2. Amino acids, peptides, and proteins (3 hours)
3. Carbohydrates (3 hours)

4. Nucleotides and nucleic acids (2 hours)



5. Lipids (2 hours)

6. Biosignaling (4 hours)

7. Membrane transport (2 hours)

8. Carbohydrate metabolism (3 hours)
9. Fatty acid catabolism (2 hours)

10. Amino acid metabolism (2 hours)
11. Oxidative phosphorylation and photophosphorylation (3 hours)
12. Genes and chromosomes (2 hours)
13. DNA metabolism (3 hours)

14. RNA metabolism (4 hours)

15. Protein metabolism (3 hours)

® FHENRH syllabus
Instructor: Long Chen, Dr./Associate Prof.
Course Code: Bio501e
Hours: 40
Credits: 2.5
Prerequisites: Biochemistry
Description: Advanced Biochemistry is about the comprehensive use of biochemical knowledge
to analyze the important questions in biology, and training in critical thinking and experimental
design. The course introduces the chemical basis of living organisms, including structure and
catalysis, bioenergetics and metabolism, information pathways. In this course, we will introduce
recent advantages in biochemistry beside classical knowledge. Biochemistry is an experimental
science, so we will emphasize the research awareness throughout the course to trigger critical
thinking and the use of information technology. Meanwhile through literature reading and
discussion, we will let student understand the forefront science and technology and research
ideas, and improve the students’ abilities to review literature.
Textbook: David L. Nelson and Michael M. Cox, “Lihninger Principles of Biochemistry (Fifth
Edition)”, W.H. Freeman and Company, 2011.
References: 1. Donald Voet, Charlotte W. Prattludith G. Voet: “Fundamentals of Biochemistry:
Life at the Molecular Level”, lohn Wiley & Sons, New Jersey, 2012
2. Sambrook J. et al.: “Molecular cloning-A Laboratory manual (Third Edition)”, Cold Spring
Harbor Laboratory Press, New York, 2004
3. Bastien. D. Gomperts, Ushrand M. Kramer, Peter E.R.Tatham: “Signal Transduction {Second
Edition)”, Science Press, Beijing, 2010
General Syllabus:
1. Introduction (2 hour)

The task content, development of biochemistry; the molecular basis of disease.
2. Amino acids, peptides, and proteins (3 hours)

The structure, properties of amino acids; the chemistry of peptides; the primary, secondary,

tertiary and quatemary structures of proteins; protein folding.



3. Carbohydrates (3 hours)
The structure, properties and classification of carbohydrates; the properties of monosaccride,
oligosaccride and polysaceride; starch, glycogen, cellulose, etc.; conjugates of carbohydrates.
4_Nucleotides and nucleic acids (2 hours)
Nucleoside, nucleotide and nucleic acids; structures and properties of nucleic acids.
5. Lipids (2 hours)
The structure, properties, and classification of lipids; functions of triacylglycerol, phospholipids,
wax and lipid conjugates.
6. Biosignaling (4 hours)
Types of signal transduction; receptor enzyme, GPCR; oncogenes and tumour suppressor genes;
cell eycele; apoptosis.
7. Membrane transport (2 hours)
Types of membrane transport; passive perfusion, affiliated perfusion, active transport, ion
channels.
8. Carbohydrate metabolism (3 hours)
Glycolysis; TCA cycle; pentose phosphate pathway; gluconeogenesis.
9. Fatty acid catabolism (2 hours)
p-oxidation of fatty acids; formation of ketone bodies; disorder of fatty acid metabolism.
10. Amino acid metabolism (2 hours)
Urea cycle; glucogenic and ketogenic amino acids.
11. Oxidative phosphorylation and Photophosphorylation (3 hours)
Chemical osmotic hypothesis; respiratory chain; oxidative phosphorylation; photophosphorylation;
ATP synthesis.
12. Genes and chromosomes (2 hours)
Function of genes; structure of chromosomes; human genome.
13. DNA metabolism (3 hours)
DNA replication; characteristics of DNA replication; process of DNA replication; mutation.
14. RNA metabolism (4 hours)
RNA transcription; process of RNA transcription; different types of RNAs; ribozymes.
15. Protein metabolism (3 hours)
Protein translation; process of protein translation; codons and anticodons; protein modification.

Grading: Quiz 20% ; Literature discussion 30% ; Final exam 50 %.
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