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Recombinant protein overproduction can lead to aggregation and aberrant artefacts due to the intrinsic specificities of proteins and the
requirement of physiological factors (O: or light-sensitivity, partners, chaperones, cofactors and post-translational modifications
requirements). The Wagner’s group (MPI Bremen) has developed a native shotgun approach baptized Crystallomics (Figure) to
directly explore native protein complexes from anaerobic microorganisms that contain numerous exotic cofactors (e.g. iron-sulfur
cluster).!? After protein extraction, the soluble proteome is fractionated through successive chromatography types and the selective
process of crystallisation is used as an ultimate purification step. Since this approach targets the most abundant proteins from the
soluble fraction, a significant amount of protein crystals representative of the microorganism’s metabolic landscape have been
obtained. 4b initio phasing was systematically used for the X-ray structure determination of these unidentified proteins. Crystals were
sorted based on their colours. Sulfur-SAD** were performed on the transparent crystals by collecting high multiplicity and multi-
orientations data at low energies on X06DA at the Swiss Light Source or on BL-1A at KEK. To reduce noise and improve the
accuracy of the data quality some of the protein crystals were shaped with a deep-UV laser (to decrease X-ray absorption) and
diffraction experiments were performed under helium environment with the recently developed PSI JUNGFRAU detector.’ For
coloured crystals containing their native cofactors and heavy elements, X-ray fluorescent spectra were systematically measured. SAD
were then performed at the edge of the atom of interest. Protein targets were then identified either by manual sequencing in the
electron density maps or by fold similarity after reconstruction of a poly-alanine model. In complement to X-ray diffraction, in
cristallo UV/vis absorption spectra were recorded by using the microspectrophotometer icOS® at the ESRF to further investigate the
nature of the state adopted by metal/absorbing centers. This synergistic approach proved that crystallisation not only separates proteins
from each other but is also a powerful tool to isolate and characterized different protein states from a mixture.
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