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Protein—inhibitor crystal structures aid medicinal chemists in efficiently improving the potency and selectivity
of small-molecule inhibitors. It is estimated that a quarter of lead molecules in drug discovery projects are
halogenated. Protein—inhibitor crystal structures have shed light on the role of halogen atoms in ligand
binding. They form halogen bonds with protein atoms and improve shape complementarity of inhibitors
with protein binding sites. However, specific radiation damage (SRD) can cause cleavage of carbon-halogen
(C-X) bonds during X-ray diffraction data collection. This study shows significant C-X bond cleavage in
protein-ligand structures of the therapeutic cancer targets B-cell lymphoma 6 (BCL6) and heat shock protein
72 (HSP72) complexed with halogenated ligands, which is dependent on the type of halogen and chemical
structure of the ligand. The study found that metrics used to evaluate the fit of the ligand to the electron density
deteriorated with increasing X-ray dose, and that SRD eliminated the anomalous signal from brominated
ligands. A point of diminishing returns is identified, where collecting highly redundant data reduces the
anomalous signal that may be used to identify binding sites of low-affinity ligands or for experimental phasing.
Straightforward steps are proposed to mitigate the effects of C-X bond cleavage on structures of proteins
bound to halogenated ligands and to improve the success of anomalous scattering experiments.
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