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Photoactive enzymes modulate their activity according to light conditions. We have studied a series
of photosensitive proteins, with the goal to identify their structural changes when they are
photoswitched. | will present these results. The structural changes range from refolding and
quaternary rearrangements in phytochromes, a coiled-coil transition in a light-gated histidine
kinase, and redox-driven rearrangements in cryptochromes.

In order to obtain structural information in solution, we have used time-resolved solution X-ray
scattering. | provide an overview over the technique and discuss how it can be used to provide
specific information on structural changes in solution. In particular, | will present how model-free
structural parameters can be extracted and how more detailed structural models can be generated
and validated against the difference scattering data. We have also investigated some of the proteins
with NMR spectroscopy, infrared spectroscopy, and crystallography. | will discuss the scope and
limitations of time-resolved X-ray solution scattering against this background.
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