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New efficient quantum mechanical method for calculation of protein in solution is developed and 
employed to generate new force field that features fixed but polarized protein-specific charges (PPC).  
The PPC provides a realistic description of the polarized electrostatic state of the protein than the widely 
used amino acid-specific charges. Extensive MD simulations have been performed to study the efficacy 
of PPC through direct comparisons between results obtained from PPC, the standard AMBER charges 
and experimental results.  The impact of PPC on protein electrostatic interaction, stability of hydrogen 
bonds, protein-ligand binding and protein dynamics are presented in this talk. The results clearly 
demonstrate that the correct description of the electronic polarization of protein is crucial and PPC shall 
have important applications for MD simulation studies of protein structure and dynamics. 
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