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ABSTRACT OF THE TALK 

Electrostatic interaction is perhaps the most important interaction in biomolecules, but 
so far the molecular force fields widely used to describe protein systems lack the 
polarization effect.  In order to correctly describe the structure and interaction dynamics 
of biomolecules, important effects such as polarization, charge transfer, hydrogen 
bonding and metal coordination, etc., need to be properly represented and included in 
the form of force field for dynamics simulation and sampling. Based on the recently 
developed fragment quantum method for proteins, we developed polarized protein-
specific force field which takes into account polarization effect of specific protein 
structures.  In this talk, we focus on the effect of polarization on structure and dynamics 
of proteins, protein-ligand interaction, protein-protein interaction, protein folding. These 
studies demonstrated that proper inclusion of these important quantum-based effects in 
biomolecular simulations are important and even critical in our understanding of 
structure and interaction dynamics of biomolecular systems. 
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