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[bookmark: _GoBack]Cell pellets were re-suspended in 500 μL of ice-cold 8M Urea Lysis Buffer (8 M urea in 50 mM Tris, pH 8.0, 40 mM NaCl, 2 mM MgCl2, 1x Roche complete Ultra EDTA-free protease inhibitor mini tablet, 1x PhosStop phosphatase inhibitor tablet, 50 mM NaF and 10 mM Na pyrophosphate). The cells were disrupted by a combination of pipetting, vortexing, and sonication. Samples were centrifuged and the supernatant was retained. Protein concentration was determined by BCA, and equal amount of protein (500 μg, adjusted to 2.5 mg/mL with Urea Lysis Buffer) from each sample was reduced with DTT and alkylated with iodoacetamide. Each sample was digested with 5 μg LysC at 32°C for 4 hours. Following dilution to 1.5 M urea with 50 mM Tris (pH 8.0), 5 mM CaCl2, the samples were digested with 10 μg trypsin overnight at 32°C. The samples were acidified to 0.5% TFA, centrifuged, and the supernatant was desalted by solid phase extraction (SPE) and dried. Each sample was resuspended in 100 μL of 200 mM triethylammonium bicarbonate (TEAB), mixed with a unique 10-plex Tandem Mass Tag reagent (0.8 mg re-suspended in 50 μL100% acetonitrile), and shaken for 6 hours at room temperature. Two TMT 10plex kits were used, one for the nine “WT” samples and one for the nine “KO” samples—including a study pool comprised of equal amounts of all 18 samples as a common reference on the 10th channel in both TMT kits.  After samples were quenched with 0.8 μL 50% hydroxylamine and shaken for 15 additional min at room temperature, all ten samples were combined for each kit separately, frozen, and dried. The mixtures were subjected to SPE and eluates vortexed and split into two aliquots for each TMT kit—one containing ~ 5% of the total peptide mixture (250 μg) and a second aliquot containing ~ 95% (4.5 mg). All aliquots were frozen and dried in a speed vac. The 250 μg aliquots of “input” material were separated into 8 fractions each, using a High pH Reversed Phase Peptide Fractionation Kit per the manufacturer’s instructions.  Peptide fractions were dried and re-suspended in 10 mL of 0.1% formic acid (FA) and quantified using the Quantitative Colorimetric Peptide Assay. The 4.75 mg aliquots were subjected to phosphopeptide enrichment via IMAC using Ni-NTA Magnetic Agarose Beads. Briefly, the beads were washed three times with water, incubated in 40 mM EDTA, pH 8.0 for 30 min while shaking, and subsequently washed with water three times. The beads were then incubated with 100 mM FeCl3 for 30 min while shaking, and were washed four times with 80% acetonitrile/0.15% TFA. Samples were re-suspended in 1 mL 80% acetonitrile/0.15% TFA, added to the beads, and incubated for 30 min at room temperature while shaking. Samples were subsequently washed three times with 1 mL 80% acetonitrile/0.15% TFA and eluted for 1 minute by vortexing in 100 μL of 50% acetonitrile, 0.7% NH4OH. Eluted phosphopeptides were acidified immediately with 50 μL 4% formic acid, frozen and dried in a speed vac. 
All samples were subjected to nanoLCMS/MS analysis using an EASY-nLC ultra-performance liquid chromatography system coupled to a Q Exactive Plus Hybrid Quadrupole-Orbitrap mass spectrometer via an EASY-Spray nanoelectrospray ionization source. Prior to injection, the phosphopeptide samples were re-suspended in 22.5 mL 1% FA and each of the HPRP fractions of the input material were re-suspended in enough 0.1% FA to achieve a peptide concentration of approximately 0.1 mg/mL. The phosphopeptides were analyzed with technical triplicate runs, with 6.5 mL of sample injected for each. The 8 input HPRP fractions were analyzed in singlicate, with 10 uL injections (~1 ug). For each injection, the sample was first trapped on an Acclaim PepMap 100 C18 trapping column (3 µg particle size, 75 µm x 20 mm) with 15 µL (phosphopeptide) or 22 µL (input) of solvent A (0.1% FA) at a variable flow rate dictated by a maximum pressure of 500 bar, after which the analytical separation was performed over a 105 min (input) or 210 min (phosphopeptide) gradient (flow rate of 300 nl/min) of 5% to 40% solvent B (90% ACN, 0.1% FA) using an Acclaim Pep-Map RSLC C18 analytical column (2-ugparticle size, 75µ g x500 mm column) with a column temperature of 55 °C. MS1 was performed at 70,000 resolution with an AGC target of 3 x 106 ions and a maximum IT of 60 ms. MS2 spectra were collected by DDA Top10 (z>1), with DE enabled for a window of 30 s. Precursor ions were filtered with a 0.7 m/z isolation window and fragmented with a NCE of 30. MS2 scans were performed at 35,000 resolution, with an AGC target of 1 x 105 ions and a maximum IT of 60 ms.
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