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The halogen bond is an important non covalent interaction that is currently receiving increased
attention in the study of protein−ligand complexes [1]. A growing number of crystal structures
of proteins in complex with halogenated ligands have appeared in the last years [2], where the
presence of halogen bonding was confirmed by observing interatomic distances below the sum
of the van der Waals radii of the interacting atoms. Due to their high directionality and
specificity, halogen bonds can effectively be used in drug design to direct the binding of ligands
to the target site. Nonetheless, their correct modeling in silico is currently impossible, since
existing molecular dynamics force fields do not account for the anisotropy of the charge density
around the halogen atoms, and, in particular, for the positive ‘-hole’ which is responsible of
their interaction with Lewis bases.
We have recently proposed a new approach aimed at obtaining an accurate Molecular
Mechanics modelling of halogen bonds [3]. The method is based on a modification of the
AMBER force field through the introduction of appositely parametrized pseudo-atoms. We
show that, unlike the original force field, the modification introduced allows the correct
simulation of ligand-protein complexes involving halogen bonds, reproducing both
crystallographic data and the results of Quantum Mechanical/Molecular Mechanics
calculations. We thus believe our work would be a significant improvement in the modeling of
halogen bonds for drug design.
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