Empirical methods for calculation of partial atomic charges – applicability for proteins?
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A concept of partial atomic charges is beneficial in physical and organic chemistry, it was successfully applied in chemoinformatics (e.g., [1]) and its utilization in structural biology and bioinformatics is in progress (e.g., [2]). Conformationally dependent partial atomic charges (i.e., charges considering a conformation of a molecule) can be calculated efficiently via empirical charge calculation methods. A challenging part of the empirical methods is their parameterization, especially parameterization for large molecules like proteins.
We implemented two most popular empirical methods (QEq and EEM) and an extension of one of them (SFKEEM). In parallel, we established a universal parameterization protocol covering all these methods. Afterward, we compared applicability of these methods for datasets containing organic molecules, proteins, and metalloproteins. We found that all the approaches perform well for organic molecules but in the case of proteins and metalloproteins, QEq is the most successful. This method can be a way to calculate partial atomic charges for all available proteins.
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