
Supplementary Tables

Table 1: Universal list of modifications used with PILOT PTM.

Monoisotopic Mass Residue Location Name

1768.64 N Anywhere Fucosylated biantennary (N-linked glycosylation)
1738.87 C Anywhere L-selenocysteinyl tungsten bis(molybdopterin guanine dinucleotide) (Post-translational)
1622.58 N Anywhere Biantennary (N-linked glycosylation)
1620.93 C Anywhere L-selenocysteinyl molybdenum bis(molybdopterin guanine dinucleotide) (Post-translational)
1606.59 N Anywhere Fucosylated biantennary (-1 galactose) (N-linked glycosylation)
1588.98 S Anywhere L-serinyl molybdenum bis(molybdopterin guanine dinucleotide) (Post-translational)
1572.99 C Anywhere molybdenum bis(molybdopterin guanine dinucleotide) (Post-translational)
1572.99 D Anywhere molybdenum bis(molybdopterin guanine dinucleotide) (Post-translational)
1460.53 N Anywhere Biantennary (-1 galactose) (N-linked glycosylation)
1444.53 N Anywhere Fucosylated biantennary (-2 galactose) (N-linked glycosylation)
1298.48 N Anywhere Biantennary (-2 galactose) (N-linked glycosylation)
1216.42 N Anywhere N-linked glycan core (N-linked glycosylation)
1046.35 K Anywhere ExacTag Amine label mass for 2-4-7-10 plex (Isotopic label)
972.365 C Anywhere ExacTag Thiol label mass for 2-4-7-10 plex (Isotopic label)
947.323 N Anywhere Hex1HexNAc1NeuAc2 (N-linked glycosylation)
947.323 S Anywhere Hex1HexNAc1NeuAc2 (O-linked glycosylation)
947.323 T Anywhere Hex1HexNAc1NeuAc2 (O-linked glycosylation)
923.291 N Anywhere Hex3HexNAc2P1 (N-linked glycosylation)
922.835 C Anywhere copper sulfido molybdopterin cytosine dinuncleotide (Post-translational)
892.317 N Anywhere Hex3HexNAc2 (N-linked glycosylation)
881.147 S Anywhere phosphoribosyl dephospho-coenzyme A (Post-translational)
876.322 N Anywhere Hex2HexNAc2dHex1 (N-linked glycosylation)
862.307 N Anywhere Hex2HexNAc2Pent1 (N-linked glycosylation)
860.327 N Anywhere Hex1HexNAc2dHex2 (N-linked glycosylation)
846.312 N Anywhere Hex1HexNAc2dHex1Pent1 (N-linked glycosylation)
821.28 N Anywhere Hex3HexNAc1Pent1 (N-linked glycosylation)
796.239 C Anywhere fluorescent dye that labels cysteines (Chemical derivative)
783.141 C Anywhere Flavin adenine dinucleotide (Post-translational)
783.141 H Anywhere Flavin adenine dinucleotide (Post-translational)
783.141 Y Anywhere Flavin adenine dinucleotide (Post-translational)

765.1 C Anywhere Cysteine modified Coenzyme A (Post-translational)
760.731 Q Anywhere L-glutamyl 5-omega-hydroxyceramide ester (Post-translational)
730.264 N Anywhere Hex2HexNAc2 (N-linked glycosylation)
714.269 N Anywhere Hex1HexNAc2dHex1 (N-linked glycosylation)
713.093 C Anywhere bis-N-I-sulfonerahodamine (Chemical derivative)
700.254 N Anywhere Hex1HexNAc2Pent1 (N-linked glycosylation)
699.52 G C-Terminus C-term N-glycyl-1-(phosphatidyl)ethanolamine (Post-translational)
698.275 N Anywhere HexNAc2dHex2 (N-linked glycosylation)
684.298 C Anywhere Cy5 CyDye DIGE Fluor saturation dye (Chemical derivative)
672.298 C Anywhere Cy3 CyDye DIGE Fluor saturation dye (Chemical derivative)
660.428 C Anywhere Prostaglandin A1-biotinimide (Other)
656.228 N Anywhere Hex1HexNAc1NeuAc1 (N-linked glycosylation)
656.228 S Anywhere Hex1HexNAc1NeuAc1 (O-linked glycosylation)
656.228 T Anywhere Hex1HexNAc1NeuAc1 (O-linked glycosylation)
634.663 C Anywhere S-diphytanylglycerol diether (Post-translational)
626.387 C Anywhere 15-deoxy-delta 12,14-Prostaglandin J2-biotinimide (Other)
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Table 1: Universal list of modifications used with PILOT PTM.

Monoisotopic Mass Residue Location Name

447.196 S Anywhere 6-N-biotinylaminohexyl isopropyl phosphate (Chemical derivative)
447.196 T Anywhere 6-N-biotinylaminohexyl isopropyl phosphate (Chemical derivative)
447.196 Y Anywhere 6-N-biotinylaminohexyl isopropyl phosphate (Chemical derivative)
442.225 C Anywhere Applied Biosystems original ICAT(TM) d0 (Isotopic label)
441.058 D C-Terminus C-term protein-glycosaminoglycan-protein cross-link (Post-translational)
438.094 S Anywhere O3-(riboflavin phosphoryl) (Post-translational)
438.094 T Anywhere O3-(riboflavin phosphoryl) (Post-translational)
428.192 C Anywhere Pierce EZ-Link Biotin-HPDP (Chemical derivative)
427.069 C Anywhere fluorescein-5-maleimide (Chemical derivative)
426.441 K Anywhere silaffin polycationic lysine derivative (Post-translational)
421.073 C Anywhere fluorescein-5-thiosemicarbazide (Chemical derivative)
421.073 K Anywhere fluorescein-5-thiosemicarbazide (Chemical derivative)
421.073 P Anywhere fluorescein-5-thiosemicarbazide (Chemical derivative)
421.073 R Anywhere fluorescein-5-thiosemicarbazide (Chemical derivative)
421.073 S Anywhere fluorescein-5-thiosemicarbazide (Chemical derivative)
418.138 C Anywhere dipyrrolylmethanemethyl (Post-translational)
414.194 C Anywhere Biotinyl-iodoacetamidyl-3,6-dioxaoctanediamine (Chemical derivative)
406.159 N Anywhere HexNAc2 (N-linked glycosylation)
388.082 C Anywhere 5-Iodoacetamidofluorescein (Molecular Probe, Eugene, OR) (Chemical derivative)
387.128 E Anywhere triglutamyl (Post-translational)
383.228 K Anywhere Ubiquitination (Chemical derivative)
380.147 C Anywhere nucleophilic addition to cytopiloyne+H2O (Chemical derivative)
380.147 K Anywhere nucleophilic addition to cytopiloyne+H2O (Chemical derivative)
380.147 R Anywhere nucleophilic addition to cytopiloyne+H2O (Chemical derivative)
380.147 S Anywhere nucleophilic addition to cytopiloyne+H2O (Chemical derivative)
380.147 T Anywhere nucleophilic addition to cytopiloyne+H2O (Chemical derivative)
380.147 Y Anywhere nucleophilic addition to cytopiloyne+H2O (Chemical derivative)
380.147 n N-Terminus N-term nucleophilic addition to cytopiloyne+H2O (Chemical derivative)
377.69 Y Anywhere tri-Iodination (Chemical derivative)
371.199 P Anywhere Oxidized proline biotinylated with biotin-LC-hydrazide, reduced (Chemical derivative)
369.183 P Anywhere Oxidized Proline biotinylated with biotin-LC-hydrazide (Chemical derivative)
365.132 S Anywhere Hex1HexNAc1 (O-linked glycosylation)
365.132 T Anywhere Hex1HexNAc1 (O-linked glycosylation)
362.137 C Anywhere nucleophilic addtion to cytopiloyne (Chemical derivative)
362.137 K Anywhere nucleophilic addtion to cytopiloyne (Chemical derivative)
362.137 P Anywhere nucleophilic addtion to cytopiloyne (Chemical derivative)
362.137 R Anywhere nucleophilic addtion to cytopiloyne (Chemical derivative)
362.137 S Anywhere nucleophilic addtion to cytopiloyne (Chemical derivative)
362.137 Y Anywhere nucleophilic addtion to cytopiloyne (Chemical derivative)
362.137 n N-Terminus N-term nucleophilic addtion to cytopiloyne (Chemical derivative)
356.188 D Anywhere Biotin polyethyleneoxide amine (Chemical derivative)
356.188 E Anywhere Biotin polyethyleneoxide amine (Chemical derivative)
354.173 K Anywhere Oxidized lysine biotinylated with biotin-LC-hydrazide, reduced (Chemical derivative)
352.157 K Anywhere Oxidized lysine biotinylated with biotin-LC-hydrazide (Chemical derivative)
351.118 C Anywhere N-iodoacetyl, p-chlorobenzyl-13C6-glucamine (Isotopic label)
349.137 N Anywhere HexNAc1dHex1 (N-linked glycosylation)
348.24 K Anywhere ESP-Tag heavy d10 (Isotopic label)
348.24 n N-Terminus N-term ESP-Tag heavy d10 (Isotopic label)
348.194 K Anywhere Levuglandinyl - lysine hydroxylactam adduct (Post-translational)
345.098 C Anywhere N-iodoacetyl, p-chlorobenzyl-12C6-glucamine (Isotopic label)
345.047 H Anywhere phospho-guanosine (Post-translational)
345.047 K Anywhere phospho-guanosine (Post-translational)
344.04 C Anywhere S-guanylation (Post-translational)
342.787 C Anywhere hydrogenase diiron subcluster (Post-translational)
340.167 C Anywhere Bisphenol A diglycidyl ether derivative (Non-standard residue)
340.101 K Anywhere O5-glucosylgalactosyl-L-hydroxylysine (Glycosylation)
340.086 S Anywhere Phosphopantetheine (Post-translational)
339.162 K Anywhere NHS-LC-Biotin (Chemical derivative)
339.162 n N-Terminus N-term NHS-LC-Biotin (Chemical derivative)
338.178 K Anywhere ESP-Tag light d0 (Isotopic label)



Table 1: Universal list of modifications used with PILOT PTM.

Monoisotopic Mass Residue Location Name

338.178 n N-Terminus N-term ESP-Tag light d0 (Isotopic label)
332.199 K Anywhere Levuglandinyl - lysine lactam adduct (Post-translational)
329.053 H Anywhere AMP binding site (Post-translational)
329.053 K Anywhere AMP binding site (Post-translational)
329.053 T Anywhere AMP binding site (Post-translational)
329.053 Y Anywhere AMP binding site (Post-translational)
327.241 C Anywhere Nitroalkylation by Nitro Oleic Acid (Post-translational)
327.241 H Anywhere Nitroalkylation by Nitro Oleic Acid (Post-translational)
326.141 C Anywhere biotinoyl-iodoacetyl-ethylenediamine (Chemical derivative)
325.225 C Anywhere Nitroalkylation by Nitro Linoleic Acid (Post-translational)
325.225 H Anywhere Nitroalkylation by Nitro Linoleic Acid (Post-translational)
324.106 K Anywhere Lactosylation (Other glycosylation)
324.106 K Anywhere glucosylgalactosyl hydroxylysine (O-linked glycosylation)
324.106 R Anywhere Lactosylation (Other glycosylation)
322.02 F Anywhere Cross-link of (Iodo)-uracil MP with W,F,Y (Chemical derivative)
322.02 W Anywhere Cross-link of (Iodo)-uracil MP with W,F,Y (Chemical derivative)
322.02 Y Anywhere Cross-link of (Iodo)-uracil MP with W,F,Y (Chemical derivative)
316.138 C Anywhere Thio Ether Formation - BTP Adduct (Chemical derivative)
312.151 R Anywhere Oxidized arginine biotinylated with biotin-LC-hydrazide, reduced (Chemical derivative)
311.167 Q Anywhere Used for labeling glutamine-donor substrate of transglutaminase (Chemical derivative)
310.135 R Anywhere Oxidized arginine biotinylated with biotin-LC-hydrazide (Chemical derivative)
306.172 R Anywhere Levuglandinyl - arginine hydroxylactam adduct (Post-translational)
306.025 H Anywhere uridine phosphodiester (Post-translational)
306.025 Y Anywhere uridine phosphodiester (Post-translational)
305.068 C Anywhere glutathione disulfide (Post-translational)
304.205 K Anywhere Representative mass and accurate mass for 113, 114, 116 & 117 (Isotopic label)
304.205 Y Anywhere Representative mass and accurate mass for 113, 114, 116 & 117 (Isotopic label)
304.205 n N-Terminus N-term Representative mass and accurate mass for 113, 114, 116 & 117 (Isotopic label)
304.199 K Anywhere Accurate mass for 115, 118, 119 & 121 (Isotopic label)
304.199 Y Anywhere Accurate mass for 115, 118, 119 & 121 (Isotopic label)
304.199 n N-Terminus N-term Accurate mass for 115, 118, 119 & 121 (Isotopic label)
298.023 C Anywhere Heavy IDBEST tag for quantitation (Isotopic label)
296.016 C Anywhere Light IDBEST tag for quantitation (Isotopic label)
294.183 D Anywhere cis-14-hydroxy-10,13-dioxo-7-heptadecenoic ester (Post-translational)
290.177 R Anywhere Levuglandinyl - arginine lactam adduct (Post-translational)
283.046 S Anywhere N-acetylglucosamine-1-phosphoryl (Other glycosylation)
282.053 R Anywhere 2 Hydroxyphenylglyoxal arginine (Chemical derivative)
272.25 C Anywhere Geranyl-geranyl (Post-translational)
271.149 K Anywhere CLIP TRAQ 3 (Isotopic label)
271.149 Y Anywhere CLIP TRAQ 3 (Isotopic label)
271.149 n N-Terminus N-term CLIP TRAQ 3 (Isotopic label)
268.105 T C-Terminus C-term L-threonyl-pentaglycyl-murein peptidoglycan (Other glycosylation)
268.105 A C-Terminus C-term L-alanyl-pentaglycyl-murein peptidoglycan (Gylcosylation)
268.039 C Anywhere Nitroso Sulfamethoxazole semimercaptal thiol adduct (Chemical derivative)
267.031 C Anywhere Nitroso Sulfamethoxazole Sulfinamide thiol adduct (Chemical derivative)
266.261 C Anywhere S-stearoyl-L-cysteine (Post-Translational Modification)
266.203 K Anywhere retinal (Post-translational)
266.058 R Anywhere Adduct of phenylglyoxal with Arg (Chemical derivative)
264.188 K Anywhere 3,4-didehydroretinylidene (Post-translational)
258.115 P Anywhere oxidized proline biotinylated with biotin hydrazide (Chemical derivative)
258.085 E Anywhere diglutamyl (Post-translational)
253.095 K Anywhere covalent modification of lysine by cross-linking reagent (Chemical derivative)
253.01 H Anywhere Mass Defect Tag on lysine e-amino (Artefact)
253.01 K Anywhere Mass Defect Tag on lysine e-amino (Chemical derivative)
253.01 W Anywhere Mass Defect Tag on lysine e-amino (Artefact)
253.01 Y Anywhere Mass Defect Tag on lysine e-amino (Artefact)
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Table 1: Universal list of modifications used with PILOT PTM.

Monoisotopic Mass Residue Location Name

162.053 C Anywhere Hexose (Other glycosylation)
162.053 K Anywhere Hexose (Other glycosylation)
162.053 N Anywhere Hexose (N-linked glycosylation)
162.053 R Anywhere Hexose (Other glycosylation)
162.053 T Anywhere Hexose (Other glycosylation)
162.053 W Anywhere Hexose (Other glycosylation)
162.053 Y Anywhere Hexose (Other glycosylation)
162.053 n N-Terminus N-term Hexose (Other glycosylation)
161.069 K Anywhere Hexosamine (Synth. pep. protect. gp.)
161.069 N Anywhere Hexosamine (N-linked glycosylation)
161.069 T Anywhere Hexosamine (O-linked glycosylation)
161.069 W Anywhere Hexosamine (N-linked glycosylation)
161.024 D Anywhere Heavy Sulfanilic Acid (SA) C13 (Chemical derivative)
161.024 E Anywhere Heavy Sulfanilic Acid (SA) C13 (Chemical derivative)
161.024 c C-Terminus C-term Heavy Sulfanilic Acid (SA) C13 (Chemical derivative)
159.009 W Anywhere Shimadzu NBS-13C (Chemical derivative)
158.131 C Anywhere reduced 4-Hydroxynonenal (Chemical derivative)
158.131 H Anywhere reduced 4-Hydroxynonenal (Chemical derivative)
158.131 K Anywhere reduced 4-Hydroxynonenal (Chemical derivative)
156.115 C Anywhere 4-hydroxynonenal (HNE) (Post-translational)
156.115 H Anywhere 4-hydroxynonenal (HNE) (Post-translational)
156.115 K Anywhere 4-hydroxynonenal (HNE) (Post-translational)
155.821 Y Anywhere Dibromo (Chemical derivative)
155.004 D Anywhere Light Sulfanilic Acid (SA) C12 (Isotopic label)
155.004 E Anywhere Light Sulfanilic Acid (SA) C12 (Isotopic label)
155.004 c C-Terminus C-term Light Sulfanilic Acid (SA) C12 (Isotopic label)
154.136 S Anywhere lipid (Post-translational)
154.136 T Anywhere lipid (Post-translational)
154.111 K Anywhere One end of crosslink attached, one end free (Chemical derivative)
154.099 C Anywhere 4-Oxononenal (ONE) (Chemical derivative)
154.099 H Anywhere 4-Oxononenal (ONE) (Chemical derivative)
154.099 K Anywhere 4-Oxononenal (ONE) (Chemical derivative)
154.003 S Anywhere glycerophospho (Post-translational)
152.988 W Anywhere Shimadzu NBS-12C (Chemical derivative)
150.042 C Anywhere S-guanylation-2 (Post-translational)
148.037 P Anywhere glycosyl-L-hydroxyproline (O-linked glycosylation)
146.058 S Anywhere Fucose (O-linked glycosylation)
146.058 T Anywhere Fucose (O-linked glycosylation)
146.037 C Anywhere hydroxycinnamyl (Post-translational)
145.02 K Anywhere 3-(carbamidomethylthio)propanoyl (Chemical derivative)
144.106 K Anywhere Accurate mass for 114 (Isotopic label)
144.106 Y Anywhere Accurate mass for 114 (Isotopic label)
144.106 n N-Terminus N-term Accurate mass for 114 (Isotopic label)
144.102 K Anywhere Representative mass and accurate mass for 116 & 117 (Isotopic label)
144.102 Y Anywhere Representative mass and accurate mass for 116 & 117 (Isotopic label)
144.102 n N-Terminus N-term Representative mass and accurate mass for 116 & 117 (Isotopic label)

144.1 K Anywhere Accurate mass for 115 (Isotopic label)
144.1 Y Anywhere Accurate mass for 115 (Isotopic label)
144.1 n N-Terminus N-term Accurate mass for 115 (Isotopic label)

143.118 H Anywhere Diphthamide (Post-translational)
143.058 C Anywhere Nethylmaleimidehydrolysis (Chemical derivative)
143.058 K Anywhere Nethylmaleimidehydrolysis (Chemical derivative)



Table 1: Universal list of modifications used with PILOT PTM.

Monoisotopic Mass Residue Location Name

142.039 S Anywhere Isotopically labeled Dithiothreitol (DTT) modification of serines or threonines (Isotopic label)
142.039 T Anywhere Isotopically labeled Dithiothreitol (DTT) modification of serines or threonines (Isotopic label)
141.098 K Anywhere CLIP TRAQ 2 (Isotopic label)
141.098 Y Anywhere CLIP TRAQ 2 (Isotopic label)
141.098 n N-Terminus N-term CLIP TRAQ 2 (Isotopic label)
140.095 K Anywhere CLIP TRAQ 1 (Isotopic label)
140.095 Y Anywhere CLIP TRAQ 1 (Isotopic label)
140.095 n N-Terminus N-term CLIP TRAQ 1 (Isotopic label)
138.104 C Anywhere Dehydrated 4-hydroxynonenal (Chemical derivative)
138.104 H Anywhere Dehydrated 4-hydroxynonenal (Chemical derivative)
138.104 K Anywhere Dehydrated 4-hydroxynonenal (Chemical derivative)
136.125 W Anywhere 3’-geranyl-2’,3’-dihydro-2’,N2-cyclo-L-tryptophan (Post-translational)
136.089 C Anywhere Dehydrated 4-Oxononenal Michael adduct (Chemical derivative)
136.089 H Anywhere Dehydrated 4-Oxononenal Michael adduct (Chemical derivative)
136.089 K Anywhere Dehydrated 4-Oxononenal Michael adduct (Chemical derivative)
136.029 S Anywhere O-Diethylphosphorylation (Chemical derivative)
136.029 T Anywhere O-Diethylphosphorylation (Chemical derivative)
136.029 Y Anywhere O-Diethylphosphorylation (Chemical derivative)
136.002 S Anywhere Dithiothreitol (DTT) (Chemical derivative)
136.002 T Anywhere Dithiothreitol (DTT) (Chemical derivative)
135.983 n N-Terminus N-term sulfonation of N-terminus (Chemical derivative)
134.048 n N-Terminus N-term 3-methyl-2-pyridyl isocyanate (Chemical derivative)
132.042 S Anywhere O-glycosylserine (Other glycosylation)
132.021 R Anywhere Hydroxyphenylglyoxal arginine (Chemical derivative)
130.079 C Anywhere D5 N-ethylmaleimide on cysteines (Chemical derivative)
129.058 G Anywhere Gly->Trp substitution (AA substitution)
129.043 C Anywhere Nmethylmaleimidehydrolysis (Chemical derivative)
129.043 E Anywhere monoglutamyl (Post-translational)
127.063 K Anywhere N-Succinimidyl-3-morpholine acetate (Chemical derivative)
127.063 n N-Terminus N-term N-Succinimidyl-3-morpholine acetate (Chemical derivative)
126.104 S Anywhere octanoyl (Post-translational)
126.104 T Anywhere octanoyl (Post-translational)
126.068 K N-Terminus N-term Dipropionylated Amide (Methylated) (Post-translational)
126.062 C Anywhere Isotopically labeled Dithiothreitol (DTT) modification of cysteines (Isotopic label)
125.897 H Anywhere Iodination (Chemical derivative)
125.897 Y Anywhere Iodination (Chemical derivative)
125.048 C Anywhere N-ethylmaleimide on cysteines (Chemical derivative)
124.068 n N-Terminus N-term d5-phenyl isocyanate (Chemical derivative)
123.009 D Anywhere N-aspartyl-glycosylphosphatidylinositolethanolamine (Other gylcosylation)
123.008 A C-Terminus C-term N-alanyl-glycosylphosphatidylinositolethanolamine (Gylcosylation)
122.084 K Anywhere Both ends of crosslink attached to same peptide (Chemical derivative)
122.013 S Anywhere O-Isopropylphosphorylation (Chemical derivative)
122.013 T Anywhere O-Isopropylphosphorylation (Chemical derivative)
122.013 Y Anywhere O-Isopropylphosphorylation (Chemical derivative)
121.035 S Anywhere phosphorylation to pyridyl thiol (Chemical derivative)
121.035 T Anywhere phosphorylation to pyridyl thiol (Chemical derivative)
120.063 K Anywhere 13C6 labeled ubiquitinylation residue (Isotopic label)
120.034 S Anywhere O-Isopropylmethylphosphonylation (Chemical derivative)
120.034 T Anywhere O-Isopropylmethylphosphonylation (Chemical derivative)
120.034 Y Anywhere O-Isopropylmethylphosphonylation (Chemical derivative)
120.025 C Anywhere Dithiothreitol (DTT) on Cys (Chemical derivative)
119.037 K Anywhere pyridylacetyl (Chemical derivative)
119.037 n N-Terminus N-term pyridylacetyl (Chemical derivative)
119.037 n N-Terminus N-term phenyl isocyanate (Chemical derivative)
119.004 C Anywhere Cysteinylation (Multiple)
118.068 K Anywhere Ubiquitination 13C4 lysine (Post-translational)
118.066 C Anywhere Dehydropyrrolizidine alkaloid (dehydroretronecine) on cysteines (Chemical derivative)
116.939 H Anywhere tele-vanadatohistidine (Post-translational)
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Table 1: Universal list of modifications used with PILOT PTM.

Monoisotopic Mass Residue Location Name

94.0419 K Anywhere Acrolein addition +94 (Other)
93.982 S Anywhere O-Methylphosphorylation (Chemical derivative)
93.982 T Anywhere O-Methylphosphorylation (Chemical derivative)
93.982 Y Anywhere O-Methylphosphorylation (Chemical derivative)

90.0841 C Anywhere N-ethyl iodoacetamide-d5 (Isotopic label)
90.0841 Y Anywhere N-ethyl iodoacetamide-d5 (Isotopic label)
90.0317 H Anywhere N(epsilon)-histidine dihydroxyacetone adduct (Post-translational)
88.9965 Y Anywhere C13 label (Phosphotyrosine) (Isotopic label)
87.9983 K N-Terminus thioacylation of primary amines (N-term and Lys) (Other)
87.9983 n N-Terminus N-term thioacylation of primary amines (N-term and Lys) (Other)
87.0684 K Anywhere hypusine (Post-translational)
87.0507 S Anywhere phosphorylation to amine thiol (Chemical derivative)
87.0507 T Anywhere phosphorylation to amine thiol (Chemical derivative)
87.0143 K Anywhere dimethyl 3,3-́dithiobispropionimidate (Chemical derivative)
87.0143 N Anywhere dimethyl 3,3-́dithiobispropionimidate (Chemical derivative)
87.0143 Q Anywhere dimethyl 3,3-́dithiobispropionimidate (Chemical derivative)
87.0143 R Anywhere dimethyl 3,3-́dithiobispropionimidate (Chemical derivative)
86.0368 C Anywhere Michael addition of hydroxymethylvinyl ketone to cysteine (Chemical derivative)
86.0004 C Anywhere Malonylation of C and S residues (Chemical derivative)
86.0004 S Anywhere Malonylation of C and S residues (Chemical derivative)
85.0891 Q Anywhere Labeling transglutaminase substrate on glutamine side chain (Chemical derivative)
85.0528 C Anywhere N-ethyl iodoacetamide-d0 (Isotopic label)
85.0528 Y Anywhere N-ethyl iodoacetamide-d0 (Isotopic label)
84.0577 K N-Terminus N-term Propionylation (Dimethylated) (Post-translational)
83.0701 C Anywhere Cys->Trp substitution (AA substitution)
80.9851 R Anywhere Arginine replacement by Nitropyrimidyl ornithine (Chemical derivative)
79.9663 C Anywhere S-Phosphorylation (Post-translational)
79.9663 D Anywhere Beta-aspartyl phosphate (Post-translational)
79.9663 H Anywhere Phosphorylation (Post-translational)
79.9663 R Anywhere Phosphorylation (Post-translational)
79.9663 S Anywhere Phosphorylation (Post-translational)
79.9663 T Anywhere Phosphorylation (Post-translational)
79.9663 Y Anywhere Phosphorylation (Post-translational)
79.9568 C Anywhere O-Sulfonation (Post-translational)
79.9568 S Anywhere O-Sulfonation (Post-translational)
79.9568 T Anywhere O-Sulfonation (Post-translational)
79.9568 Y Anywhere O-Sulfonation (Post-translational)
79.9165 C Anywhere selenyl (Post-translational)
78.0469 K Anywhere 2,5-dimethypyrrole (Chemical derivative)
77.9871 S Anywhere Methylphosphonylation (Chemical derivative)
77.9871 T Anywhere Methylphosphonylation (Chemical derivative)
77.9871 Y Anywhere Methylphosphonylation (Chemical derivative)
77.9105 F Anywhere bromination (Post-translational)
77.9105 H Anywhere bromination (Post-translational)
77.9105 W Anywhere bromination (Post-translational)
76.0313 K Anywhere Acrolein addition +76 (Other)
76.0313 S Anywhere Ser->Tyr substitution (AA substitution)
75.9983 C Anywhere Cysteine mercaptoethanol (Chemical derivative)
75.9805 S Anywhere EDT (Chemical derivative)
75.9805 T Anywhere EDT (Chemical derivative)
75.9619 D Anywhere 4-aspartyloxysulfanylcarbonate (Post-translational)
74.0559 C Anywhere Acrylamide d3 (Isotopic label)
72.9952 L Anywhere Leu->Trp substitution (AA substitution)
72.0626 K Anywhere IMID d4 (Isotopic label)
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Table 1: Universal list of modifications used with PILOT PTM.

Monoisotopic Mass Residue Location Name

31.9721 V Anywhere Val->Met substitution (AA substitution)
31.0058 P Anywhere Pro->Gln substitution (AA substitution)
30.0106 A Anywhere Ala->Thr substitution (AA substitution)
30.0106 G Anywhere Gly->Ser substitution (AA substitution)
30.0106 N Anywhere hydroxymethyl (Post-translational)
29.9928 T Anywhere Thr->Met substitution (AA substitution)
29.9782 R Anywhere Arg->Trp substitution (AA substitution)
29.9742 V Anywhere Val->Glu substitution (AA substitution)
29.9742 W Anywhere quinone (Post-translational)
29.9742 Y Anywhere quinone (Post-translational)
29.0391 P Anywhere Dimethylation of proline residue (Post-translational)
28.9902 C Anywhere S-nitrosylation (Post-translational)
28.0425 Q Anywhere Gln->Arg substitution (AA substitution)
28.0313 A Anywhere Ala->Val substitution (AA substitution)
28.0313 E Anywhere Ethylation (Artefact)
28.0313 H Anywhere Acetaldehyde +28 (Other)
28.0313 K Anywhere di-Methylation (Post-translational)
28.0313 K Anywhere Acetaldehyde +28 (Other)
28.0313 K Anywhere Ethylation (Multiple)
28.0313 N Anywhere di-Methylation (Post-translational)
28.0313 R Anywhere di-Methylation (Post-translational)
28.0313 n N-Terminus N-term Ethylation (Multiple)
28.0313 n N-Terminus N-term di-Methylation (Chemical derivative)
28.0061 K Anywhere Lys->Arg substitution (AA substitution)
27.9949 K Anywhere Formylation (Artefact)
27.9949 S Anywhere Formylation (Artefact)
27.9949 T Anywhere Formylation (Artefact)
27.9949 n N-Terminus N-term Formylation (Artefact)
27.0473 T Anywhere Thr->Lys substitution (AA substitution)
27.0109 S Anywhere Ser->Asn substitution (AA substitution)
26.052 S Anywhere Ser->Ile or Ser->Leu substitution (AA substitution)
26.0157 A Anywhere Ala->Pro substitution (AA substitution)
26.0157 H Anywhere Acetaldehyde +26 (Other)
26.0157 K Anywhere Acetaldehyde +26 (Other)
26.0044 H Anywhere His->Tyr substitution (AA substitution)
25.0606 M Anywhere Met->Arg substitution (AA substitution)
24.9952 C Anywhere cyano (Post-translational)
23.9748 L Anywhere Leu->His substitution (AA substitution)
23.016 N Anywhere Asn->His substitution (AA substitution)
22.032 D Anywhere Asp->His substitution (AA substitution)
21.9819 D Anywhere Sodium adduct (Artefact)
21.9819 E Anywhere Sodium adduct (Artefact)
21.9819 c C-Terminus C-term Sodium adduct (Artefact)
19.9898 W Anywhere tryptophan oxidation to hydroxykynurenin (Chemical derivative)
19.0422 H Anywhere His->Arg substitution (AA substitution)
18.0378 R Anywhere monomethylated arginine (Isotopic label)
17.9906 F Anywhere fluorophenylalanine replacement of phenylalanine (Non-standard residue)
17.9906 W Anywhere fluorophenylalanine replacement of phenylalanine (Non-standard residue)
17.9906 Y Anywhere fluorophenylalanine replacement of phenylalanine (Non-standard residue)
17.9564 I Anywhere Ile->Met substitution (AA substitution)
17.9564 L Anywhere Leu->Met substitution (AA substitution)
17.0707 K Anywhere 13C(6) 15N(2) (D)9 SILAC label (Isotopic label)
17.0345 D Anywhere deuterated methyl ester (Isotopic label)
17.0345 E Anywhere deuterated methyl ester (Isotopic label)
17.0345 c C-Terminus C-term deuterated methyl ester (Isotopic label)
16.0313 P Anywhere Pro->Leu substitution (AA substitution)
16.0282 K Anywhere Deuterium Methylation of Lysine (Isotopic label)



Table 1: Universal list of modifications used with PILOT PTM.

Monoisotopic Mass Residue Location Name

15.9949 A Anywhere Ala->Ser substitution (AA substitution)
15.9949 C Anywhere L-cysteine sulfenic acid (Post-translational)
15.9949 D Anywhere Hydroxylation (Post-translational)
15.9949 F Anywhere Phe->Tyr substitution (AA substitution)
15.9949 K Anywhere Hydroxylation (Post-translational)
15.9949 M Anywhere Oxidation (Chemical derivative)
15.9949 N Anywhere Hydroxylation (Post-translational)
15.9949 P Anywhere Hydroxylation (Post-translational)
15.9949 R Anywhere Hydroxylation (Post-translational)
15.9949 V Anywhere Hydroxylation (Post-translational)
15.9949 W Anywhere Oxidation (Chemical derivative)
15.9949 Y Anywhere Oxidation (Chemical derivative)
15.9772 G Anywhere 1-Thiogylcine
15.9772 S Anywhere Ser->Cys substitution (AA substitution)
15.9585 V Anywhere Val->Asp substitution (AA substitution)
15.0109 I Anywhere Ile->Lys substitution (AA substitution)
15.0109 Y Anywhere Tyrosine oxidation to 2-aminotyrosine (Chemical derivative)
14.9997 N Anywhere Deamidation followed by a methylation (Chemical derivative)
14.9997 Q Anywhere Deamidation followed by a methylation (Post-translational)
14.9745 L Anywhere Leu->Gln substitution (AA substitution)
14.9633 K Anywhere alpha-amino adipic acid (Post-translational)
14.052 N Anywhere Asn->Lys substitution (AA substitution)
14.0157 C Anywhere Methylation (Post-translational)
14.0157 D Anywhere Methylation (Post-translational)
14.0157 D Anywhere Asp->Glu substitution (AA substitution)
14.0157 E Anywhere Methylation (Post-translational)
14.0157 G Anywhere Gly->Ala substitution (AA substitution)
14.0157 H Anywhere Methylation (Post-translational)
14.0157 I Anywhere Methylation (Post-translational)
14.0157 K Anywhere Methylation (Post-translational)
14.0157 L Anywhere Methylation (Post-translational)
14.0157 N Anywhere Methylation (Post-translational)
14.0157 Q Anywhere Methylation (Post-translational)
14.0157 R Anywhere Methylation (Post-translational)
14.0157 S Anywhere Methylation (Post-translational)
14.0157 S Anywhere Ser->Thr substitution (AA substitution)
14.0157 T Anywhere Methylation (Post-translational)
14.0157 V Anywhere Val->Ile or Val->Leu substitution (AA substitution)
14.0157 c C-Terminus C-term Methylation (Multiple)
14.0157 n N-Terminus N-term Methylation (Chemical derivative)
13.9793 P Anywhere proline oxidation to pyroglutamic acid (Chemical derivative)
13.9793 W Anywhere Tryptophan oxidation to oxolactone (Chemical derivative)
13.0316 S Anywhere Michael addition with methylamine (Artefact)
13.0316 T Anywhere Michael addition with methylamine (Artefact)
12.9952 T Anywhere Thr->Asn substitution (AA substitution)
12.0364 T Anywhere Thr->Ile substitution (AA substitution)
10.0272 F Anywhere 13C(9) 15N(1) Silac label (Isotopic label)
10.0209 R Anywhere 13C(8) 15N(2) Silac label (Isotopic label)
10.0207 S Anywhere Ser->Pro substitution (AA substitution)
10.0083 R Anywhere 13C(6) 15N(4) Silac label (Isotopic label)
9.03019 F Anywhere 13C(9) Silac label (Isotopic label)
9.03019 Y Anywhere 13C(9) Silac label (Isotopic label)
9.00033 Q Anywhere Gln->His substitution (AA substitution)
8.0142 K Anywhere 13C(6) 15N(2) Silac label (Isotopic label)
7.01716 I Anywhere 13C(6) 15N(1) Silac label (Isotopic label)
7.01716 L Anywhere 13C(6) 15N(1) Silac label (Isotopic label)
6.02013 I Anywhere 13C(6) Silac label (Isotopic label)
6.02013 K Anywhere 13C(6) Silac label (Isotopic label)
6.02013 L Anywhere 13C(6) Silac label (Isotopic label)
6.02013 R Anywhere 13C(6) Silac label (Isotopic label)
6.01381 V Anywhere 13C(5) 15N(1) Silac label (Isotopic label)
5.01677 P Anywhere 13C(5) Silac label (Isotopic label)
4.02511 K Anywhere 4,4,5,5-D4 Lysine (Isotopic label)



Table 1: Universal list of modifications used with PILOT PTM.

Monoisotopic Mass Residue Location Name

4.00849 c C-Terminus C-term O18 label at both C-terminal oxygens (Isotopic label)
3.99492 P Anywhere Pro->Thr substitution (AA substitution)
3.99492 W Anywhere tryptophan oxidation to kynurenin (Chemical derivative)
3.01883 L Anywhere Trideuteration (Isotopic label)
3.01207 N Anywhere glycosylated asparagine 18O labeling (Isotopic label)
2.98826 N Anywhere Deamidation in presence of O18 (Isotopic label)
2.98826 Q Anywhere Deamidation in presence of O18 (Isotopic label)
2.94552 K Anywhere Lys->Met substitution (AA substitution)
2.00425 S Anywhere O18 Labeling (Isotopic label)
2.00425 T Anywhere O18 Labeling (Isotopic label)
2.00425 Y Anywhere O18 Labeling (Isotopic label)
2.00425 c C-Terminus C-term O18 Labeling (Isotopic label)
0.984016 N Anywhere Asn->Asp substitution (AA substitution)
0.984016 N Anywhere Deamidation (Artefact)
0.984016 Q Anywhere Deamidation (Artefact)
0.984016 Q Anywhere Gln->Glu substitution (AA substitution)
0.984016 R Anywhere Deamidation (Post-translational)
0.958863 I Anywhere Ile->Asn substitution (AA substitution)
0.94763 K Anywhere Lys->Glu substitution (AA substitution)
0.036386 Q Anywhere Gln->Lys substitution (AA substitution)
-0.036386 K Anywhere Lys->Gln substitution (AA substitution)
-0.94763 E Anywhere Glu->Lys substitution (AA substitution)
-0.958863 N Anywhere Asn->Ile substitution (AA substitution)
-0.984016 D Anywhere Asp->Asn substitution (AA substitution)
-0.984016 E Anywhere Glu->Gln substitution (AA substitution)
-0.984016 c C-Terminus C-term Amidation (Artefact)
-1.00783 C Anywhere Half of a disulfide bridge (Multiple)
-1.03163 K Anywhere Lysine oxidation to aminoadipic semialdehyde (Post-translational)
-2.01565 S Anywhere 2-amino-3-oxo-butanoic acid (Post-translational)
-2.01565 T Anywhere 2-amino-3-oxo-butanoic acid (Chemical derivative)
-2.01565 Y Anywhere 2-amino-3-oxo-butanoic acid (Post-translational)
-2.94552 M Anywhere Met->Lys substitution (AA substitution)
-3.99492 T Anywhere Thr->Pro substitution (AA substitution)
-9.00033 H Anywhere His->Gln substitution (AA substitution)
-10.0207 P Anywhere Pro->Ser substitution (AA substitution)
-12.0364 I Anywhere Ile->Thr substitution (AA substitution)
-12.9952 N Anywhere Asn->Thr substitution (AA substitution)
-14.0157 A Anywhere Ala->Gly substitution (AA substitution)
-14.0157 E Anywhere Glu->Asp substitution (AA substitution)
-14.0157 I Anywhere Ile->Val substitution (AA substitution)
-14.0157 L Anywhere Leu->Val substitution (AA substitution)
-14.0157 T Anywhere Thr->Ser substitution (AA substitution)
-14.052 K Anywhere Lys->Asn substitution (AA substitution)
-14.9745 Q Anywhere Gln->Leu substitution (AA substitution)
-15.0109 K Anywhere Lys->Ile substitution (AA substitution)
-15.9585 D Anywhere Asp->Val substitution (AA substitution)
-15.9772 C Anywhere Cys->Ser substitution (AA substitution)
-15.9949 D Anywhere reduction (Post-translational)
-15.9949 S Anywhere reduction (Chemical derivative)
-15.9949 S Anywhere Ser->Ala substitution (AA substitution)
-15.9949 T Anywhere reduction (Chemical derivative)
-15.9949 Y Anywhere Tyr->Phe substitution (AA substitution)
-16.0313 L Anywhere Leu->Pro substitution (AA substitution)
-17.0265 C N-Terminus N-term Loss of ammonia (Artefact)
-17.0265 N Anywhere Loss of ammonia (Chemical derivative)
-17.0265 Q N-Terminus N-term Pyro-glu from Q (Artefact)
-17.9564 M Anywhere Met->Leu substitution (AA substitution)
-17.9564 M Anywhere Met->Ile substitution (AA substitution)
-17.9928 C Anywhere oxoalanine (Post-translational)
-18.0106 C N-Terminus N-term Dehydration (Artefact)
-18.0106 D Anywhere Dehydration (Chemical derivative)



Table 1: Universal list of modifications used with PILOT PTM.

Monoisotopic Mass Residue Location Name

-18.0106 E N-Terminus N-term Pyro-glu from E (Artefact)
-18.0106 S Anywhere Dehydration (Post-translational)
-18.0106 T Anywhere Dehydration (Post-translational)
-18.0106 Y Anywhere Dehydration (Post-translational)
-19.0422 R Anywhere Arg->His substitution (AA substitution)
-22.032 H Anywhere histidine oxidation to aspartic acid (AA substitution)
-23.016 H Anywhere histidine oxidation to aspargine (AA substitution)
-23.9748 H Anywhere His->Leu substitution (AA substitution)
-25.0606 R Anywhere Arg->Met substitution (AA substitution)
-26.0044 Y Anywhere Tyr->His substitution (AA substitution)
-26.0157 P Anywhere Pro->Ala substitution (AA substitution)
-26.052 I Anywhere Ile->Ser substitution (AA substitution)
-26.052 L Anywhere Leu->Ser substitution (AA substitution)
-27.0109 N Anywhere Asn->Ser substitution (AA substitution)
-27.0473 K Anywhere Lys->Thr substitution (AA substitution)
-27.9949 P Anywhere Pyrrolidone from Proline (Chemical derivative)
-28.0061 R Anywhere Arg->Lys substitution (AA substitution)
-28.0313 V Anywhere Val->Ala substitution (AA substitution)
-28.0425 R Anywhere Arg->Gln substitution (AA substitution)
-29.0027 c C-Terminus C-term ISD a-series (C-Term) (Other)
-29.9742 E Anywhere Glu->Val substitution (AA substitution)
-29.9782 W Anywhere Trp->Arg substitution (AA substitution)
-29.9928 M Anywhere Met->Thr substitution (AA substitution)
-29.9928 M C-Terminus C-term Homoserine (Chemical derivative)
-30.0106 P Anywhere Proline oxidation to pyrrolidinone (Chemical derivative)
-30.0106 S Anywhere Ser->Gly substitution (AA substitution)
-30.0106 T Anywhere Thr->Ala substitution (AA substitution)
-31.0058 Q Anywhere Gln->Pro substitution (AA substitution)
-31.9721 M Anywhere Met->Val substitution (AA substitution)
-33.9843 F Anywhere Phe->Ile or Phe->Leu substitution (AA substitution)
-33.9877 C Anywhere Dehydroalanine (from Cysteine) (Chemical derivative)
-40.0061 H Anywhere His->Pro substitution (AA substitution)
-42.0218 R Anywhere Ornithine from Arginine (Artefact)
-42.047 V Anywhere Val->Gly substitution (AA substitution)
-43.017 R Anywhere Arg->Ile or Arg->Leu substitution (AA substitution)
-43.0534 R Anywhere Arginine oxidation to glutamic semialdehyde (Chemical derivative)
-43.9898 D Anywhere Asp->Ala substitution (AA substitution)
-44.0592 F Anywhere Phe->Cys substitution (AA substitution)
-45.9877 C Anywhere Cys->Gly substitution (AA substitution)

-48 F Anywhere Phe->Val substitution (AA substitution)
-48.0034 M C-Terminus C-term Homoserine lactone (Chemical derivative)
-48.0034 M Anywhere Prompt loss of side chain from oxidised Met (Artefact)
-48.0364 Y Anywhere Tyr->Asp substitution (AA substitution)
-49.0204 Y Anywhere Tyr->Asn substitution (AA substitution)
-53.0919 R Anywhere Arg->Cys substitution (AA substitution)
-55.0534 R Anywhere Arg->Thr substitution (AA substitution)
-58.0055 D Anywhere Asp->Gly substitution (AA substitution)
-58.0055 E Anywhere Glu->Ala substitution (AA substitution)
-58.0055 G C-Terminus C-term Enzymatic glycine removal leaving an amidated C-terminus (Post-translational)
-59.0483 R Anywhere Arg->Pro substitution (AA substitution)
-60.0364 F Anywhere Phe->Ser substitution (AA substitution)
-60.0541 Y Anywhere Tyr->Cys substitution (AA substitution)
-69.0691 R Anywhere Arg->Ser substitution (AA substitution)
-72.0211 E Anywhere Glu->Gly substitution (AA substitution)
-72.9952 W Anywhere Trp->Leu substitution (AA substitution)
-76.0313 Y Anywhere Tyr->Ser substitution (AA substitution)
-83.0701 W Anywhere Trp->Cys substitution (AA substitution)
-94.0419 Y Anywhere Dehydroalanine (from Tyrosine) (Post-translational)
-99.0473 W Anywhere Trp->Ser substitution (AA substitution)
-99.0796 R Anywhere Arg->Gly substitution (AA substitution)
-129.058 W Anywhere Trp->Gly substitution (AA substitution)


