
Syllabus for BME 221 Biophysical Chemistry – Fall 2007 
 
 
General course description: 
This course covers the physico-chemical concepts and processes relevant to life, with an 
emphasis on the molecular level. The course starts by looking at nature's engineering 
solutions and then examines a selection of the concepts and processes that make 
biological systems work. It deals with questions like: Why do biochemical reactions 
occur in the first place? What does it mean when reactions reach equilibrium and how 
does nature shift equilibria? Why is water so special and what are the biological 
consequences? How does nature build biomembranes and why are these structures stable 
although they are only 4 nanometers thick? How do molecules recognize each other? 
How can nerves transmit signals so quickly? How do proteins fold and what goes wrong 
in Mad Cow Disease? 
 
Textbook: 
Principles and Problems in Physical Chemistry for Biochemists, 3rd edition 
Nicholas Price, et al., Oxford University Press, 2001 
 
Syllabus: 
0.1 Introduction and basic information about this course 
0.2 Motivation / Biomimetics 
0.3 Selected basics of general chemistry, biochemistry, and cell biology 
1. The consequences of physics and chemistry for life 
2. Basic thermodynamics 
3. Chemical potential and multiple component systems 
4. Binding of ligands to macromolecules 
5. Acids, bases and pH regulation 
6. Oxidation-reduction reactions and electrochemistry 
7. Chemical potentials and the properties of solutions 
8. Ideal and non-ideal solutions 
9. Basic chemical kinetics and single-step reactions 
10. Applications of chemical kinetics to multistep reactions 
11. Catalysis and enzyme kinetics 
12. Multisubstrate enzyme kinetics and enzyme inhibition 
13. Coupled reactions and biochemical pathways 
 
Note:  The course syllabus follows mainly the textbook with certain omissions and 
additions (possibly including material from chapter numbers higher than 13).  Additional 
relevant, current topics will be discussed in class and may be part of homework, quizzes, 
and exams. 


