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Time-resolved Crystallography — Need of a Trigger

Need trigger to initiate and synchronize dynamics within crystal:

Properties of a good trigger for time-resolved crystallography:
« fast

« spatially uniform

* reversible

— use light as a trigger




Light — A Trigger with Exquisite Spatiotemporal Control

Use of light as trigger with high spatiotemporal control:
— pulse duration: femto- to picoseconds

— focal spot size: < micrometers

Use in time-resolved X-ray crystallography ... and in other applications

Phototropism in Arabidopsis thaliana:

(blue light from the left, 5 hrs real time)

Rajagopal et al. (2005) Structure 13, 55-63. (Hangarter lab, Indiana University)

— but most systems do not naturally respond to light!

Photolabile Chemically Caged Compounds

« versatile

» small

* reversible?

— data accumulation on single crystal

» fast?
ho — photochemistry should not be rate-limiting

« side reactions?

— heterogeneity, damage to crystal
O « diffusion?

— restrict photoexcitation to small volume

* in vivo?
— application in living organisms

— alternatives, improvements?

— “naturally caged compounds”™?
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