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Targeting protein-protein interactions with small molecules
presents a number of well documented challenges, including
the largely flat, featureless interfaces for many published
structures. While structural information has undoubtedly assisted
in drug discovery through suggesting direction and properties
for compound elaboration, the guidance provided can only be
truly valuable if the structure on which it is based is an accurate
representation of the precise conformation of the protein being
targeted. Crystal structures, although visually compelling, may
not represent the biologically relevant conformation of the target,
and can suffer from distortion due, for example, to intermolecular
contacts in the lattice. Orthogonal biophysical techniques, such
as Double Electron-electron Resonance (DEER), in conjunction
with spin labeling at specified points on the surface of target
proteins, can be used to probe natural conformational sampling,
and provide distance measurements, which can be compared to
those obtained from equivalent positions in crystal structures.
Existing crystal structures may thus be adjusted, using advanced
molecular dynamics simulations, to accommodate the distance
measurements from DEER and create working models of target
proteins in biologically relevant conformations. For example
the image below shows how a crystal structure of apo TNF was
adjusted using distance data from DEER, to generate a working
model of a new conformation of the target, which may be helpful
in drug discovery.
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