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Molecular Simulations have contributed greatly to our understanding and use of
biological systems and processes. The generation of an appropriate ensemble to study
the properties of a given system can in principle be done by using Monte Carlo (MC) or
Molecular Dynamics (MD) algorithms. However, since the first Molecular Dynamics
simulation of the protein BPTI in 1977* the field has been dominated by MD. This talk
will illustrate some of the algorithmic and functional differences between the MD and
MC methods, selected aspects of the development of the MCPro software package? to
conduct MC simulations of biomolecules, including methodology that can be generally
applied to other systems and methods. In particular the evolution of the OPLS force
fields,® and QM/MM calculations.*

The development and use of some of these methods will be illustrated through selected
applications to study enzymatic reaction mechanisms, protein-ligand binding and
ultimately Structure Based Drug Design.’
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