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Serial femtosecond crystallography
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Ultrafast motions in light-sensitive proteins



Evolving motions in retinal proteins



Structural changes during photosynthesis
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Photocaged compounds in TR-X-ray



Respiratory chain



• Enzyme that reduces the O2

you breath to H2O.

• Final electron acceptor of 

respiratory chain.

• Couples energy released to 

proton pumping.
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ba3-type cytochrome c oxidase
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Electron transfer steps
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Proton transfer steps
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Cytochrome c oxidase

• Microcrystals grown in a lipidic cubic phase.

• Injected using an LCP injector.

Liu et al., Science 2013



Cytochrome c oxidase

• Must reduce the enzyme in crystals. 

• Reducing agent must not destroy the cage. 

• Photo-released O2 must diffuse into microcrystals. 



TR-SFX @ SwissFEL, EU-XFEL & LCLS
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• TR-SFX studies of CcO using 

photocaged O2 are possible. 

Conclusions
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