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Post-translational modification (PTM) is one of the most common mechanisms by which protein function is regulated. Mass-
spectrometry-based proteomics has discovered hundreds of different PTMs at tens of thousands of sites across the 
proteome. Nevertheless, challenges remain in both identification of PTMs and understanding how PTMs regulate cellular 
function. Here, we present studies on two PTMs, one relatively understudied (arginine methylation) and one highly studied 
(phosphorylation). Arginine methylation is catalyzed by protein arginine methyltransferases (PRMTs) and occurs in three 
forms: monomethylarginine (MMA), asymmetric dimethylarginine (ADMA), and symmetric dimethylarginine (SDMA). Despite 
its important biological role, arginine methylation remains understudied because of its complexity and difficulties in 
enrichment of methylated peptides. To address these limitations, we have developed a method for comprehensive profiling 
of the methyl-arginine proteome, including discrimination of the isobaric PTMs ADMA and SDMA. Using these methods, we 
have identified novel substrates of the protein arginine methyltransferase 1 (PRMT1) and demonstrated methyl-site 
scavenging by other PRMTs. In contrast to arginine methylation, protein phosphorylation is one of the best studied PTMs, 
partly due to its key role in many signal transduction pathways. To expand our knowledge of how phosphorylation regulates 
cellular function, we have used phospho-proteomics to investigate immune cell signaling. Through these studies, we first 
discovered that p90 ribosomal S6 kinase (p90RSK) signaling is required for cytokine-induced proliferation of natural killer 
cells. Second, we have developed a phospho-proteomic method to analyze chimeric antigen receptor (CAR) signaling in T 
cells following CAR activation with cell-displayed antigens, rather than antibodies or soluble ligands. Taken together, these 
studies demonstrate the power of proteomics to improve both identification and understanding of PTMs in protein and 
cellular function. 
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