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Watching the release of a photopharmacological
drug from its target using SLS and SwissFEL
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Photopharmacology offers a powerful approach to alter ligand affinity and biological activity of small molecule
drugs using light as a trigger. However, understanding the molecular mechanisms underlying this process
has been challenging due to the inability of conventional structural biology to resolve the relevant transitions.
In this presentation, I will outline how we employed time-resolved serial crystallography at the Swiss Light
Source (SLS) and the Swiss X-ray Free Electron Laser (SwissFEL) to capture the release of azo-combretastatin
A4, an anti-cancer compound, and the resulting conformational changes in tubulin. We obtained a series of
structural snapshots logarithmically spaced in time from 100 fs to 100 ms, which, along with computer simula-
tions and time-resolved spectroscopy, provide direct molecular insight into how the cis-to-trans isomerization
of the azobenzene bond leads to a switch in ligand affinity, opening of an exit channel, and collapse of the
binding pocket upon ligand release. The resulting global backbone rearrangements are related to the action
mechanism of microtubule-destabilizing drugs.
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