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The course is addressed to biochemistry, chemistry or physics graduate students and 
research scientists interested in molecular modeling and computer simulation. The 
course covers both the foundations of the field and advanced topics from current 
research in protein folding, drug design and molecular recognition. 
 
The course covers the concepts of molecular modeling and simulation. The topics 
include an overview of structure database, statistical mechanics, quantum mechanism, 
molecular mechanism, force field, potential energy surface, energy minimization, 
classical molecular dynamics simulations, and Monte Carlo methods to discuss some 
practical aspects of the method and to provide several specific applications.  

The method of molecular dynamics simulations is one of the principal tools in the 
theoretical study of biological molecules. This computational method is used to study 
the time dependent behavior of a molecular system. Molecular dynamics simulations 
can provide detailed information on the fluctuations and conformational changes of 
proteins and nucleic acids. These methods are used to investigate the structure, 
dynamics and thermodynamics of biological molecules and their complexes, and also 
used in the determination of structures from x-ray crystallography and from NMR 
experiments. The students will obtain practical knowledge and operation including: to 
search protein data bank, generate 3D structures, perform energy minimization, and 



perform molecular dynamics, and conformation/energy analysis. 


