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            Abstract
Of the 20 ribosomally coded amino acid residues, lysine is the most frequently post-translationally modified, which has important functional and regulatory consequences. Here we report the identification and verification of a previously unreported form of protein post-translational modification (PTM): lysine succinylation. The succinyllysine residue was initially identified by mass spectrometry and protein sequence alignment. The identified succinyllysine peptides derived from in vivo proteins were verified by western blot analysis, in vivo labeling with isotopic succinate, MS/MS and HPLC coelution of their synthetic counterparts. We further show that lysine succinylation is evolutionarily conserved and that this PTM responds to different physiological conditions. Our study also implies that succinyl-CoA might be a cofactor for lysine succinylation. Given the apparent high abundance of lysine succinylation and the significant structural changes induced by this PTM, it is expected that lysine succinylation has important cellular functions.
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                    Figure 1: Illustration of chemical structures of lysine, acetyllysine, succinyllysine and methylmalonyllysine residues.[image: ]


Figure 2: Mass spectrometric identification and verification of a lysine-succinylated peptide from isocitrate dehydrogenase.[image: ]


Figure 3: Verification of lysine succinylation by western blot analysis.[image: ]


Figure 4: Mass spectrometric identification and verification of a lysine-succinylated peptide from serine hydroxymethyltransferase.[image: ]


Figure 5: Stimulation of lysine succinylation by sodium succinate and in vivo isotopic succinate labeling.[image: ]


Figure 6: Sequence alignment and mutagenesis analysis of isocitrate dehydrogenase.[image: ]
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