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Protein conformational changes control the pathways of biochemical reactions within
living cells. Time-resolved X-ray crystallography has been developed over three
decades to visualize time-dependent structural changes as they occur within protein
crystals (7). When successful, high-resolution X-ray diffraction data recorded during
the course of a biochemical reaction can provide unique structural insight that is not
accessible with other biophysical techniques. Serial crystallography, which was first
developed at x-ray free-electron lasers (XFELSs) (2), is now routinely used for time-
resolved diffraction studies of macromolecules (3) at both XFEL and synchrotron
radiation facilities. In this presentation | will review recent progress in the field of
time-resolved X-ray diffraction studies of macromolecules. | will discuss the
important ideas underpinning any time-resolved diffraction study, and how current
advances should make it possible for others to enter the field. While aiming for an
overview, where appropriate | will use work | contributed to on bacteriorhodopsin (4,
5) and a photosynthetic reaction centre (6, 7) to illustrate conceptual or
methodological ideas. | will argue that the field is already enjoying an unprecedented
period of growth as more systems become accessible to time-resolved diffraction.
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