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X-ray diffuse scattering provides information about correlated motions in crystals.
Recent advances in detector technology now allow high quality Bragg and diffuse
scattering data to be collected simultaneously from protein crystals. These advances
have renewed interest in determining if X-ray diffuse scattering can be used to study
functionally relevant protein motions. We report preliminary Bragg and X-ray diffuse
scattering studies on isocyanide hydratase (ICH), an enzyme involved in the
detoxification of isocyanide natural products. Ambient temperature X-ray diffraction
shows that ICH exhibits a correlated displacement of an alpha-helix that occurs as a
consequence of radiation-driven oxidation of the active site cysteine residue. X-ray free
electron laser (XFEL) serial mix-and-inject crystallography establishes that ICH forms a
transient thioimidate intermediate at the active site cysteine residue and that this
intermediate triggers similar alpha helical displacement during catalysis. These cysteine
modification-gated helical motions provide a way to trigger collective protein motions in a
controlled way, making ICH a valuable system for studying diffuse scattering arising from
intramolecular correlated motions. Analysis of ICH X-ray diffuse scattering data
suggests that these data may be suitable for more detailed studies of how proteins
respond to functionally important perturbations.
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