Data were searched against the UniProt human complete proteome database of reviewed (Swiss-Prot) and unreviewed (TrEMBL) proteins, which consisted of 54,185 sequences on the date of download (3/19/2019). Data analysis was performed using Proteome Discoverer 2.2, searching with both Sequest HT and MS Amanda 2.0 with the following default parameters: oxidation (15.995 Da on M) as a variable modification and carbamidomethyl (57.021 Da on C) and TMT10plex (229.163 Da on peptide N-term and K) as fixed modifications, and 2 missed cleavages (full trypsin specificity). TMT labeling efficiency was assessed as a quality control measure by searching the input fraction for N-terminal TMT as a variable modification—confirming labeling efficiency was at least 93 % for both TMT kits. All phosphopeptide runs included phosphorylation (79.966 Da on S, T, or Y) as a variable modification. PSMs from each search algorithm were filtered to a 1% FDR using Percolator (60) and PTM site localization probabilities were determined using ptmRS (61). PSMs were grouped to unique peptides while maintaining a 1% FDR for peptides and a 90% localization threshold for PTMs—with quantitation for different phosphopeptide positional isoforms separated via the Peptide Isoform Grouper node.  Peptides from phosphopeptide and input fractions were grouped to proteins using the rules of strict parsimony and proteins were filtered to 1% FDR using the Protein FDR Validator node.  Reporter ion intensities for all PSMs with co-isolation interference below 0.5 (50% of the ion current in the isolation window) and an average S/N >5 for reporter ions were summed together at the peptide and protein level, but quantification for each data type (phospho, input) were kept separate. Peptides shared between protein groups were excluded from protein quantitation calculations. Protein and Peptide Isoforms tabs from the PD2.2 results were exported as tab delimited .txt files and analyzed with an in-house Python module. Briefly, peptide group reporter intensities for each peptide group in the input material were summed together for each TMT channel, each channel’s sum was divided by the average of all channels’ sums, resulting in channel-specific loading control normalization factors to correct for any deviation from equal protein/peptide input into the ten-sample comparison. Reporter intensities for peptide isoforms from the phosphopeptide runs and proteins from the input fraction runs were divided by the loading control normalization factors for each TMT channel, respectively. All loading control-normalized quantitation values were converted to Log2 space. Protein-level quantitation was performed exclusively on Master Proteins–the most statistically significant protein representing a group of parsimonious proteins containing common peptides identified at 1% FDR. Phosphopeptide isoform measurements were calculated alone (abundance) and with normalization to any change in the corresponding Master Protein (relative occupancy) by subtracting Log2 Master Protein values from PTM-containing quantitation values on a sample-specific basis.  Comparisons across TMT kits were made by normalizing to the study pool channel on each kit.
[bookmark: _GoBack]Kinase Set Enrichment Analsysis was performed using the web-based app (https://casecpb.shinyapps.io/ksea/). The kinase-substrate dataset used for our analysis was PhosphoSitePlus only. For the KSEA plot in Fig 6, default values were applied (p-value cutoff = 0.05, substrate count cutoff = 5).
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