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New avenues for structural discovery of the function and dynamics of biomolecules have been opened by X-ray Free Electron
Lasers (XFELs) by Serial Femtosecond Crystallography (SFX). SFX provides a novel concept for structure determination, where X-
ray diffraction “snapshots” are collected from a fully hydrated stream of nanocrystals, using femtosecond pulses from high energy
X-ray free-electron lasers (XFELs) [1-4]. The XFEL pulses are so strong that they destroy any solid material, but a femtosecond is
so short (1 fs =10 -15s) that X-ray damage is diminished and diffraction from the crystals is observed before destruction takes effect
[3]. Structural Biology with X-ray Free electron lasers allows for data collection at near physiological conditions at room temperature
[5-13] thereby opening new avenues for the study of light-driven systems in pump probe experiments [7-12] as well as the study
of medical important proteins that could enhance structure-based drug design with SFX studies [5,13]. The talk will give an
overview of XFEL studies on medical important proteins, including the XFEL studies on the SARS-CoV2 protein NendoU that
hides the virus from the immune system [14] (Figure 1). The talk will also report on our most recent time- resolved studies on
light-driven systems including Photosystem I and II and give an overview of the development of compact X-ray Free electron
Lasers and their future impact for Structural Biology.
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