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Cellular extracts were prepared in urea lysis buffer, sonicated, centrifuged, reduced with DTT, and alkylated with iodoacetamide.  15mg total protein for each sample was digested with trypsin and purified over C18 columns for enrichment with the Phosphotyrosine pY-1000 antibody (#8803) and the Multipathway Reagent [1] or digested with LysC for the Basophilic Motif Antibody Mix (#32948).  Enriched peptides were purified over C18 STAGE tips [2].  Enriched LysC peptides were subjected to secondary digest with trypsin and second STAGE tip prior to LC-MS/MS analysis.

Replicate injections of each sample were run non-sequentially for each enrichment. Peptides were eluted using a 90-minute or 120-minute linear gradient of acetonitrile in 0.125% formic acid delivered at 280 nL/min.  Tandem mass spectra were collected in a data-dependent manner with a QExactive mass spectrometer running XCalibur 2.0.7 SP1 using a top-twenty MS/MS method, a dynamic repeat count of one, and a repeat duration of 30 sec.  Real time recalibration of mass error was performed using lock mass with a singly charged polysiloxane ion m/z = 371.101237 [3].  

MS/MS spectra were evaluated using SEQUEST and the Core platform from Harvard University [4, 5, 6].  Files were searched against the NCBI rattus norvegicus FASTA database updated on May 22, 2015.  A mass accuracy of +/- 5 ppm was used for precursor ions and 0.02 Da for product ions.  Enzyme specificity was limited to trypsin or LysC/trypsin, with at least one LysC or tryptic (K- or R-containing) terminus required per peptide and up to four mis-cleavages allowed.  Cysteine carboxamidomethylation was specified as a static modification, oxidation of methionine and phosphorylation on serine, threonine, and tyrosine residues were allowed as variable modifications.  Reverse decoy databases were included for all searches to estimate false discovery rates, and filtered using a 5% FDR in the Linear Discriminant module of Core. Peptides were also manually filtered using a ± 5ppm mass error range and reagent-specific criteria.  For each antibody reagent results were filtered to include only phosphopeptides matching the sequence motif(s) targeted by the antibodies included.  All quantitative results were generated using Progenesis V4.1 (Waters Corporation) to extract the integrated peak area of the corresponding peptide assignments.  Accuracy of quantitative data was ensured by manual review in Progenesis or in the ion chromatogram files.

Protein interaction networks were derived from the Ingenuity Pathway Analysis (IPA) software package (Qiagen) as previously described [7].  Core analyses were run on the entire combined dataset as well as on a subset of the data that showed changes in abundance with treatment.  Only direct interactions were used, with experimental and high confidence predicted interactions allowed.  Protein nodes were color-coded by the fold-changes for all the peptides identified from that protein to indicate peptides that increased (green), decreased (red), did not change (grey) or both increased/decreased (yellow) with the indicated treatment.
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