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[A-3]COURSE SYLLABUS

1. COURSE DESCRIPTION (Approximately 100 words)

Studies of bio-molecular interactions are essential for our understanding of cellular functioning.
Specific in-vivo interactions controlling e.g. cell cycle, differentiation, metabolism, proliferation
and apoptosis events will be discussed in normal healthy and in disease-related situations. A
strong emphasis will also lie on chemical biology aspects of lysosomal storage diseases.
Academic skills of writing, reading scientific articles and giving presentations are included.
Diverse problems ranging from fundamental questions of molecular biology to drug
development can be analyzed in terms of the interactions between specific biomolecules,
including protein-DNA and kinase-substrate interactions. Techniques for modifying these
interactions are an essential part of the biological engineer's toolkit.

2. COURSE GOALS AND OBJECTIVES (Approximately 100 words)

After completing this course activity, the student has the abilities:

- to master the construction of models for binding mechanisms, the construction of equations
for the description of binding equilibria and the kinetics of binding, applied to small
molecules/proteins/DNA

- to explain how kinetic and thermodynamic information on biomolecular interactions can be
obtained by using a number of techniques (e.g. surface plasmon resonance, fluorescence
anisotropy, calorimetry); he is able to explain the working principles of the techniques and their
applications, can compare pros and cons, and he can make a kinetic analysis

- to explain the working principles and applications of major molecular genetic techniques used
to screen large libraries for binding partners, both in vitro and in vivo

3. TEXTBOOK (Title, Author, Publisher, Year of Publication, etc.)

Introductory Experiments on Biomolecules and their Interactions 1st Edition by Robert K.
Delong (Author), Qionggiong Zhou (Author)

Protein Structure, Stability, and Interactions (Methods in Molecular Biology) 2009th Edition
by John W. Shriver (Editor)

Biomolecular EPR Spectroscopy 1st Edition by Wilfred Raymond Hagen (Author)

4. REFERENCE

Introductory Experiments on Biomolecules and their Interactions 1st Edition by Robert K.
Delong (Author), Qionggiong Zhou (Author)
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5. COURSE REQUIREMENTS AND GRADES

examination = 70%
assignments = 10%
CAT.=20

TOTAL = 100%

6. COURSE CALENDAR

Week Main Content
1 ENZYMES KINETICS
2 COMPETITIVE, NON-COMPETITIVE AND THE UNCOMPETITIVE
3 CHEMICAL BONDING
4 THEORIES OF ATOMIC AND MOLECULAR ORBITALS
5 RAMACHANDRAN MAP
6 RAMACHANDRAN MAP continued
7 CAT.
8 RAMACHANDRAN MAP continued
9 TRANSITIONED METAL COMPLEXES
10 TRANSITIONED METAL COMPLEXES continued
11 MACRO MOLECULAR INTERACTIONS
12 MACRO MOLECULAR INTERACTIONS continued
13 REVISION AND ASSIGNMENTS
14 EXAMINATION
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