Biochemistry Syllabus
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Instructor: Jay Werkheiser

Email: werkheiserj@wctech.org

Course Description

This course focuses on the basic chemical mechanisms of life. Biochemistry begins with an introduction to the organic chemistry students will need, including aliphatic hydrocarbons, aromatics, important functional groups, and reactions. Students are then introduced to carbohydrates, lipids, and proteins. The course also provides an overview of the important topics of biochemistry, including the behaviors of enzymes, neurotransmitters, nucleic acids, bioenergetics, and biochemical pathways. The course demands a firm grasp of the fundamentals of biology and chemistry.
Text

Bettelheim, F. A., Brown, W. H., Campbell, M. K., and Farrell, S. O. (2007). Introduction to General, Organic, and Biochemistry (8th ed.). Belmont, CA: Thomson Learning.  ISBN 0-495-01197-5
Semester 1

Unit 1:
Overview of Organic Chemistry (Chapter 10, parts of chapters 11-18)


Structure of organic compounds, hydrocarbons, functional groups, IUPAC nomenclature, isomerism





Unit 2:
Carbohydrates (Chapter 20)


Monosaccharides and their reactions, disaccharides and oligosaccharides, polysaccharides

Unit 3:
Lipids (Chapter 21)


Fatty acids, structure and properties of triglycerides, complex lipids, steroids, eicosanoids

Unit 4:
Proteins (Chapter 22)


Amino acids, zwitterions, peptides and proteins, structure of proteins, glycoproteins

Unit 5:
Enzymes (Chapter 23)


Nomenclature and classification of enzymes, enzyme activity, enzyme regulation

Unit 6:
Neurotransmitters and Hormones (Chapter 24)


Chemical messengers, acetylcholine, neurotransmitters, adrenergic and peptidergic messengers, hormones

Semester 2
Unit 7:
Nucleotides, Nucleic Acids, and Heredity (Chapter 25)

Components of nucleic acids, structure of DNA and RNA, types of RNA, DNA replication and repair

Unit 8:
Gene Expression and Protein Synthesis (Chapter 26)

DNA transcription, the genetic code, protein synthesis, gene regulation, mutations and genetic diseases, recombinant DNA

Unit 9:
Bioenergetics (Chapter 27)

Cells and mitochondria, compounds of the catabolic pathway, the citric acid cycle, electron and H+ transport chain, phosphorylation and the chemiosmotic pump, energy yield and conversion

Unit 10:
Catabolic Pathways (Chapter 28)

Glycolysis, glycerol catabolism, -oxidation of fatty acids, ketone bodies, catabolism of amino acids

Unit 11:
Biosynthetic Pathways (Chapter 29)

Biosynthesis of carbohydrates, biosynthesis of fatty acids, biosynthesis of lipids, biosynthesis of amino acids

Evaluation

Final grade will be calculated as follows:

Tests


40%

Quizzes

20%

Problem Sets

20%

Research Paper
20%

Tests - Each unit will end with a comprehensive test.  Tests will ask students to apply what they learned throughout the unit.

Quizzes – Short quizzes will appear at intervals within each unit.  Quizzes will evaluate comprehension of basic ideas.

Problem Sets – Each unit contains two sets of problems selected from the textbook.  These problems provide valuable practice for the quizzes and tests.

Research Paper - Students will write a research paper based on independent research and laboratory work done in class.  Papers will follow APA format with one inch margins and 12 point courier font.  Papers should be 7-10 pages in length.

