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Abstract

Purified proteins are used in various types of scientific experiments and fields. For example, in structural biology
insights into the functional mechanisms can be obtained by elucidating the 3D molecular structure of proteins and
protein complexes using technologies such as X-ray crystallography, cryo-EM and NMR. In biochemistry and
biophysics, interactions with other proteins, nucleic acids and small molecules can be studied by determining
affinities and specificities. Proteins can function as antigens to generate specific antibodies or as reagents in cell
biology experiments. Furthermore, recombinant proteins can be used as tool molecules in genomics, chemical
biology and microscopy assays. In order for these experiments to produce reliable and biologically relevant results,
they must be performed using high-quality proteins that are active, properly folded, in the right oligomeric state and
contain correctly inserted co-factors. Ensuring that these parameters are fulfilled requires quality control. As
researchers inexperienced in handling proteins are not always aware of how to validate the quality of protein
samples used in downstream experiments, a working group comprised of members of professional European
biophysics (https://arbre-mobieu.eu) and protein production networks (https://pdeu.org) put together a number of
guidelines addressing this problem. These guidelines comprise the minimal information that needs to be present to
reliably reproduce the expression and purification of the protein of interest, minimal quality control checks for
assessing purity, homogeneity/dispersity and identity and more extended quality control tests that need to be
performed depending on the specific downstream application of the protein sample. An evaluation by the network
members over a one-year period indicated that implementing these quality control guidelines facilitates the
optimisation of the protein purification process and improves the reliability of downstream experiments. Therefore,
investing in protein quality control benefits all life science stakeholders (researchers, editors and funding agencies
alike) by increasing data veracity and minimising loss of valuable time and resources.
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