Challenges of protein PTM analysis by mass spectrometry
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Abstract:

Very rapid technological developments in separative sciences and mass spectrometry
have made it possible to always better characterize proteins in biological models. The pro-
teoforms are the final products of genes, and result from alternative RNA splicing (transcrip-
tome) and from maturation of protein isoforms (proteome) associated to covalent post-
translational modifications (PTMs). They interact with the molecular environment (proteins, lig-
ands, oligonucleotides) and regulate many cellular processes. Their function, location, stability is
often dynamically altered by PTMs. A protein can be declined into several proteoforms with
multiple functions. PTM’s characterization is therefore essential to understand and act on living
organisms.

There are many PTMs (more than 1000 were listed in Uniprot in 2017). In order to finely
characterize these changes, proteomic approaches in mass spectrometry are gradually developing
with specific strategies to take into account their great molecular diversity. In order to better de-
scribe the underlying biological phenomena, it is necessary to identify and locate them and then
quantify the proportion of proteoforms that are present. The control of many biological processes
can result from the regulation of very low abundant and labile species. Diverse analytical strate-
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gies for the characterization of these species were proposed, ranging from sample preparation to
data processing, but still based on mass spectrometry analysis for the quantification and the
structural characterization of multiple PTMs. Here we will present the evolution of some of these
strategies, their similarities and differences, and the challenges and limitations associated with
them, illustrating in particular this approach on the analysis of redox PTMs.



