Analyzing the neuronal phosphoproteome: A systematic comparison of Fusion Lumos and timsTOF Pro data.
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Overview Results: The hippocampal phosphoproteome Results: Distribution and depth of data
Of all cell types, neurons display the highest diversity and depth of proteome-wide phosphorylation. While inherently challenging to analyze, Here we analyzed primary cultured hippocampal neurons to compare the two mass spectrometry systems. In our first experiments, we tested both We then performed a GO enrichment analysis on both datasets to investigate if there were any systematic, physiological differences in the data
the comprehensive detection and quantification of phosphorylation states can provide important new insights into the molecular mechanisms setups in single-shot experiments. To obtain identical samples, the digested and purified phosphopeptides were enriched by both IMAC- and TiO,- from both instruments. Both datasets showed almost identical distributions of GO term enrichments.
underlying synaptic function, plasticity, and learning and memory. Due to recent advances in instrumentation and preparation techniques, affinity purification and then split for Orbitrap and TIMS-MS measurements (with 625 pg of starting material each). Both mass spectrometers were We then investigated how many of the phosphosites had been described previously. Only a minority of the identified phosphosites had been
complex phosphoproteome mixtures can now be analyzed. However, no systematic comparison of Orbitrap and timsTOF Pro data is available. coupled to different liquid chromatography systems (Ultimate 3000 and nanoElute), but with identical injected peptide amounts and gradients that previously described in literature (e.g. on Phosphosite Plus). These novel sites were detected on multiple proteins essential for plasticity, synaptic
Here, we performed both single-shot analyses of primary hippocampal neurons. Our results show that both instruments can identify and had previously been tested to ensure optimal performance of the systems. transmission and cellular homeostasis.
quantify distinct sets of phosphopepﬁdes’ and that by using a combination of both approaches an unprecedented depth of phosphosite Both dataset were then searched with MaxQuant 1.6.2.3, PEAKS Studio X and Proteome Discoverer 2.3 with different sets of parameters (See -
coverage can be achieved. Methods). Notably, PEAKS Studio X identified the highest number of phospho-peptides and class | sites using the standard parameter set. e timsTOF Pro Fusion Lumos Identified Class | phosphosites in selected receptors
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Data were analyzed using MaxQuant (Jurgen Cox, MPI of Biochemistry), PEAKS Studio X (Bioinformatic Solutions Inc.) and Sequest (Thermo !
Proteome Discoverer 2.3). For subsequent analysis, we focused on stringently-filtered MaxQuant data. We identified 10,067 phosphopeptides on the Fusion Lumos mappin - - ye - - : o - :
g ysis, gently - , phosphopep PpINg We then investigated specific proteins known to play essential roles in neurobiological processes. One of these proteins comprises the NMDA
to 9,609 Class | phosphosites and 13,034 phosphopeptides on the timsTOF Pro mapping to 12,743 Class | phosphosites. Combining the results from receptor, a membrane protein complex of which individual subunits are regulated by phosphorylation in their intracellular C-terminal domains.
o IMAC both mass spectrometry systems, we identified 15,572 phosphopeptide sequences. In these data, we found an overlap of 48 % of Fusion Lumos Figure X displays a schematic view of the regulatory C-terminal domain of the NMDA receptors 2A and 2B (Grin2A, Grin2B). Phosphosites
and timsTOF Pro data. The Fusion Lumos data showed 2,535 unique phosphopeptides and the timsTOF Pro 5,502 unique phosphopeptides. exclusively identified with the Fusion Lumos or with the timsTOF Pro are marked in green and blue, respectively. Phosphosites identified on both
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