
MS/MS data consistent with citrullination of proteins 

- citrullination on arginine (R) will cause a mass increase of 0.98 Da: 
- neutral losses considered; 
- matched peptides containing N/Q were excluded if fragmentation spectra did not allow differentiating     
between deamidation of N/Q and deamidation of R residues; all spectra were manually inspected 
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Supplementary Data, Dataset S4: Citrullinated peptides of proteins isolated from AUP 
samples 

This data is derived from  shotgun proteomic datasets using the Q-Exactive mass spectrometer and Proteome Discoverer or MaxQuant analysis software 
tools to assess a peptide citrullination site deamidation of arginine); MS methods are described in the method section of the main text. 
Sequest HT/Proteome Discoverer: slides 1-6, 8-10, 12-32 
Andromeda/MaxQuant: slides 7 and 11 



Sequence Modifications XCorr Charge MH+ [Da] ΔM [ppm] # Missed Cleavages 

AGGTPrK R6(Deamidated) 2.04 2 687.3762 -3.36 1 

Accession Description 

P16403 Histone H1.2 - [H12_HUMAN] 
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AUP sample #157 



Sequence Modifications XCorr Charge MH+ [Da] ΔM [ppm] # Missed Cleavages 

rSAPGGGSK R1(Deamidated) 1.77 2 817.4139 -2.91 1 

Accession Description 

P06748 Nucleophosmin  - [NPM_HUMAN] 
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AUP sample #157 



Sequence Modifications XCorr Charge MH+ [Da] ΔM [ppm] # Missed Cleavages 

GPPPrSGGPPPK R5(Deamidated) 1.49 2 1144.6076 -2.98 1 

Accession Description 

P38159 RNA-binding motif protein, X chromosome - [RBMX_HUMAN] 
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AUP sample #157 



Sequence: IDSGLYLGSGYFTAIQNLR, R19-Deamidated (0.98402 Da) 
Charge: +2,   Monoisotopic m/z: 1045.03784 Da (+4.15 mmu/+3.97 ppm),   MH+: 2089.06841 Da,   RT: 49.83 min, 
Identified with: Sequest HT (v1.3); XCorr:2.33, Ions matched by search engine: 0/0 
Fragment match tolerance used for search: 0.02 Da 
Fragments used for search: b; b-H₂O; b-NH₃; y; y-H₂O; y-NH₃ 
 
Protein references (1):  
- Lactotransferrin OS=Homo sapiens GN=LTF PE=1 SV=6 - [TRFL_HUMAN] 
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AUP sample #157 



Sequence: VARKSAPATGGVK, R3-Deamidated (0.98402 Da) 
Charge: +3,   Monoisotopic m/z: 414.91092 Da (+0.56 mmu/+1.34 ppm),   MH+: 1242.71820 Da,   RT: 13.79 min, 
Identified with: Sequest HT (v1.3); XCorr:2.47, Ions matched by search engine: 0/0 
Fragment match tolerance used for search: 0.02 Da 
Fragments used for search: b; b-H₂O; b-NH₃; y; y-H₂O; y-NH₃ 
 
Protein references (1):  
- Histone H3.1t OS=Homo sapiens GN=HIST3H3 PE=1 SV=3 - [H31T_HUMAN] 

AUP sample #112 
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AUP sample #112 
Accession Description 

Q16695 Histone H3.1t - [H31T_HUMAN] 

Histone H3.1t peptide identified with the algorithm 
Andromeda  using the MaxQuant software tool 

Sequence Modifications 

VArKSAPATGGVK R3(Deamidated) 
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Sequence: ERSGVSLAALK, R2-Deamidated (0.98402 Da) 
Charge: +2,   Monoisotopic m/z: 566.32544 Da (+3.37 mmu/+5.94 ppm),   MH+: 1131.64360 Da,   RT: 65.30 min, 
Identified with: Sequest HT (v1.3); XCorr:2.51, Ions matched by search engine: 0/0 
Fragment match tolerance used for search: 0.02 Da 
Fragments used for search: b; b-H₂O; b-NH₃; y; y-H₂O; y-NH₃ 
 
Protein references (3):  
- Histone H1.3 OS=Homo sapiens GN=HIST1H1D PE=1 SV=2 - [H13_HUMAN] 
- Histone H1.4 OS=Homo sapiens GN=HIST1H1E PE=1 SV=2 - [H14_HUMAN] 
- Histone H1.2 OS=Homo sapiens GN=HIST1H1C PE=1 SV=2 - [H12_HUMAN] 

AUP sample #112 



Sequence Modifications XCorr Charge MH+ [Da] ΔM [ppm] # Missed Cleavages 

ErNGLSLAALK R2(Deamidated) 2.80 2 1172.6653 1.62 1 

Accession Description 

P16401 Histone H1.5 -[H15_HUMAN] 
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AUP sample #112 



Sequence Modifications XCorr Charge MH+ [Da] ΔM [ppm] # Missed Cleavages 

ErnGLSLAALK R2(Deamidated); N3(Deamidated) 2.56 2 1173.6504 2.55 1 

Accession Description 

P16401 Histone H1.5 - [H15_HUMAN] 
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AUP sample #112 
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AUP sample #112 

Histone H1.5 peptide identified with the algorithm 
Andromeda  using the MaxQuant software tool 

Sequence Modifications 

ErNGLSLAALK R2(Deamidated) 

Accession Description 

P16401 Histone H1.5 - [H15_HUMAN] 



Sequence Modifications XCorr Charge MH+ [Da] ΔM [ppm] # Missed Cleavages 

ErNGLSLAALK R2(Deamidated) 2.80 2 1172.6653 1.62 1 

Accession Description 

P16401 Histone H1.5 - [H15_HUMAN] 
AUP sample #112 
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Sequence: GYSFTTTAER(206)EIVR, R10-Deamidated (0.98402 Da) 
Charge: +2,   Monoisotopic m/z: 815.90991 Da (+2.68 mmu/+3.29 ppm),   MH+: 1630.81255 Da,   RT: 87.03 min, 
Identified with: Sequest HT (v1.3); XCorr:2.79, Ions matched by search engine: 0/0 
Fragment match tolerance used for search: 0.02 Da 
Fragments used for search: b; b-H₂O; b-NH₃; y; y-H₂O; y-NH₃ 
 
Protein references (1):  
- Actin, cytoplasmic 1 OS=Homo sapiens GN=ACTB PE=1 SV=1 - [ACTB_HUMAN] 

AUP sample #112 

y7-HNCO 

y8-HNCO 

Y9-HNCO y10-HNCO 

neutral loss peptide 



Sequence: R(62)GILTLK, R1-Deamidated (0.98402 Da) 
Charge: +2,   Monoisotopic m/z: 401.26373 Da (+0.44 mmu/+1.1 ppm),   MH+: 801.52019 Da,   RT: 59.34 min, 
Identified with: Sequest HT (v1.3); XCorr:1.83, Ions matched by search engine: 0/0 
Fragment match tolerance used for search: 0.02 Da 
Fragments used for search: b; b-H₂O; b-NH₃; y; y-H₂O; y-NH₃ 
 
Protein references (1):  
- Actin, cytoplasmic 1 OS=Homo sapiens GN=ACTB PE=1 SV=1 - [ACTB_HUMAN]] 
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AUP sample #112 
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Sequence: RAAPEASGTPSSDAVSR, R1-Deamidated (0.98402 Da) 
Charge: +2,   Monoisotopic m/z: 830.40466 Da (+4.35 mmu/+5.24 ppm),   MH+: 1659.80205 Da,   RT: 41.06 min, 
Identified with: Sequest HT (v1.3); XCorr:3.05, Ions matched by search engine: 0/0 
Fragment match tolerance used for search: 0.02 Da 
Fragments used for search: b; b-H₂O; b-NH₃; y; y-H₂O; y-NH₃ 
 
Protein references (1):  
- Coronin-1A OS=Homo sapiens GN=CORO1A PE=1 SV=4 - [COR1A_HUMAN] 

AUP sample #112 
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Sequence: SRLGDLYEEEMR, R2-Deamidated (0.98402 Da) 
Charge: +2,   Monoisotopic m/z: 749.85101 Da (+5.22 mmu/+6.97 ppm),   MH+: 1498.69475 Da,   RT: 
85.96 min, 
Identified with: Sequest HT (v1.3); XCorr:2.52, Ions matched by search engine: 0/0 
Fragment match tolerance used for search: 0.02 Da 
Fragments used for search: b; b-H₂O; b-NH₃; y; y-H₂O; y-NH₃ 
 
Protein references (1):  
- Vimentin OS=Homo sapiens GN=VIM PE=1 SV=4 - [VIME_HUMAN] 

AUP sample #112 



Sequence: MGSRAGGPTTPLSPTR, M1-Oxidation (15.99492 Da), R4-Deamidated (0.98402 Da) 
Charge: +2,   Monoisotopic m/z: 801.89972 Da (+0.82 mmu/+1.02 ppm),   MH+: 1602.79216 Da,   
RT: 34.79 min, 
Identified with: Sequest HT (v1.3); XCorr:2.99, Ions matched by search engine: 0/0 
Fragment match tolerance used for search: 0.02 Da 
Fragments used for search: b; b-H₂O; b-NH₃; y; y-H₂O; y-NH₃ 
 
Protein references (1):  
- Lamin-B1 OS=Homo sapiens GN=LMNB1 PE=1 SV=2 - [LMNB1_HUMAN] 
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AUP sample #112 
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Sequence: LLIYGASTRATGIPAR, R9-Deamidated (0.98402 Da), R16-Deamidated (0.98402 Da) 
Charge: +2,   Monoisotopic m/z: 831.46680 Da (+2.07 mmu/+2.49 ppm),   MH+: 1661.92632 Da,   RT: 52.10 min, 
Identified with: Sequest HT (v1.3); XCorr:2.80, Ions matched by search engine: 0/0 
Fragment match tolerance used for search: 0.02 Da 
Fragments used for search: b; b-H₂O; b-NH₃; y; y-H₂O; y-NH₃ 
 
Protein references (1):  
- Ig kappa chain V-III region POM OS=Homo sapiens PE=1 SV=1 - [KV306_HUMAN] 

AUP sample #112 



Sequence: SPEDLERLLPHK, R7-Deamidated (0.98402 Da) 
Charge: +3,   Monoisotopic m/z: 478.92767 Da (+3.23 mmu/+6.75 ppm),   MH+: 1434.76847 Da,   RT: 63.36 min, 
Identified with: Sequest HT (v1.3); XCorr:2.54, Ions matched by search engine: 0/0 
Fragment match tolerance used for search: 0.02 Da 
Fragments used for search: b; b-H₂O; b-NH₃; y; y-H₂O; y-NH₃ 
 
Protein references (1):  
- Glucose-6-phosphate isomerase OS=Homo sapiens GN=GPI PE=1 SV=4 - [G6PI_HUMAN] 
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AUP sample #112 
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Sequence: MSQLERNIETIINTFHQYSVK, R6-Deamidated (0.98402 Da) 
Charge: +3,   Monoisotopic m/z: 851.43512 Da (+3.13 mmu/+3.67 ppm),   MH+: 2552.29081 Da,   RT: 104.83 min, 
Identified with: Sequest HT (v1.3); XCorr:3.63, Ions matched by search engine: 0/0 
Fragment match tolerance used for search: 0.02 Da 
Fragments used for search: b; b-H₂O; b-NH₃; y; y-H₂O; y-NH₃ 
 
Protein references (1):  
- Protein S100-A9 OS=Homo sapiens GN=S100A9 PE=1 SV=1 - [S10A9_HUMAN] 

AUP sample #134 
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Sequence: VPFSLLRGPSWDPFR, R7-Deamidated (0.98402 Da) 
Charge: +2,   Monoisotopic m/z: 887.96918 Da (+1.74 mmu/+1.96 ppm),   MH+: 1774.93108 Da,   RT: 89.74 min, 
Identified with: Sequest HT (v1.3); XCorr:2.47, Ions matched by search engine: 0/0 
Fragment match tolerance used for search: 0.02 Da 
Fragments used for search: b; b-H₂O; b-NH₃; y; y-H₂O; y-NH₃ 
 
Protein references (1):  
- Heat shock protein beta-1 OS=Homo sapiens GN=HSPB1 PE=2 SV=1 - [F8WE04_HUMAN] 

AUP sample #134 
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Sequence: LRPVAAEVYGTER, R2-Deamidated (0.98402 Da) 
Charge: +2,   Monoisotopic m/z: 731.39270 Da (+4.22 mmu/+5.77 ppm),   MH+: 1461.77812 Da,   RT: 27.99 min, 
Identified with: Sequest HT (v1.3); XCorr:2.27, Ions matched by search engine: 0/0 
Fragment match tolerance used for search: 0.02 Da 
Fragments used for search: b; b-H₂O; b-NH₃; y; y-H₂O; y-NH₃ 
 
Protein references (1):  
- Lactotransferrin OS=Homo sapiens GN=LTF PE=1 SV=6 - [TRFL_HUMAN] 

AUP sample #33 
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Sequence: RAAPEASGTPSSDAVSR, R1-Deamidated (0.98402 Da) 
Charge: +3,   Monoisotopic m/z: 553.93597 Da (+0 mmu/+0.01 ppm),   MH+: 1659.79337 Da,   RT: 16.93 min, 
Identified with: Sequest HT (v1.3); XCorr:3.73, Ions matched by search engine: 0/0 
Fragment match tolerance used for search: 0.02 Da 
Fragments used for search: b; b-H₂O; b-NH₃; y; y-H₂O; y-NH₃ 
 
Protein references (1):  
- Coronin-1A OS=Homo sapiens GN=CORO1A PE=1 SV=4 - [COR1A_HUMAN] 

AUP sample #118 
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Sequence: SRLGDLYEEEMR, R2-Deamidated (0.98402 Da) 
Charge: +2,   Monoisotopic m/z: 749.84564 Da (-0.15 mmu/-0.2 ppm),   MH+: 1498.68401 Da,   RT: 51.71 min, 
Identified with: Sequest HT (v1.3); XCorr:3.41, Ions matched by search engine: 0/0 
Fragment match tolerance used for search: 0.02 Da 
Fragments used for search: b; b-H₂O; b-NH₃; y; y-H₂O; y-NH₃ 
 
Protein references (2):  
- Vimentin OS=Homo sapiens GN=VIM PE=1 SV=4 - [VIME_HUMAN] 

AUP sample #118 
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Sequence: RDLGEELEALK, R1-Deamidated (0.98402 Da) 
Charge: +2,   Monoisotopic m/z: 637.33472 Da (-0.67 mmu/-1.05 ppm),   MH+: 1273.66216 Da,   RT: 54.05 min, 
Identified with: Sequest HT (v1.3); XCorr:2.80, Ions matched by search engine: 0/0 
Fragment match tolerance used for search: 0.02 Da 
Fragments used for search: b; b-H₂O; b-NH₃; y; y-H₂O; y-NH₃ 
 
Protein references (1):  
- Myosin-9 OS=Homo sapiens GN=MYH9 PE=1 SV=4 - [MYH9_HUMAN] 

AUP sample #118 
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Sequence: SRMGPSGGEGMEPER, R2-Deamidated (0.98402 Da) 
Charge: +2,   Monoisotopic m/z: 789.33606 Da (-1.77 mmu/-2.24 ppm),   MH+: 1577.66484 Da,   RT: 21.47 min, 
Identified with: Sequest HT (v1.3); XCorr:1.98, Ions matched by search engine: 0/0 
Fragment match tolerance used for search: 0.02 Da 
Fragments used for search: b; b-H₂O; b-NH₃; y; y-H₂O; y-NH₃ 
 
Protein references (1):  
- LIM and SH3 domain protein 1 OS=Homo sapiens GN=LASP1 PE=2 SV=1 - [B4DGQ0_HUMAN] 

AUP sample #118 
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Sequence: SRMGPSGGEGMEPER, R2-Deamidated (0.98402 Da), M3-Oxidation (15.99492 Da) 
Charge: +2,   Monoisotopic m/z: 797.33661 Da (+1.33 mmu/+1.66 ppm),   MH+: 1593.66594 Da,   RT: 13.71 min, 
Identified with: Sequest HT (v1.3); XCorr:2.62, Ions matched by search engine: 0/0 
Fragment match tolerance used for search: 0.02 Da 
Fragments used for search: b; b-H₂O; b-NH₃; y; y-H₂O; y-NH₃ 
 
Protein references (1):  
- LIM and SH3 domain protein 1 OS=Homo sapiens GN=LASP1 PE=1 SV=2 - [LASP1_HUMAN] 

AUP sample #118 
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Sequence: RGPPPPPR, R1-Deamidated (0.98402 Da) 
Charge: +2,   Monoisotopic m/z: 437.74869 Da (+0.34 mmu/+0.78 ppm),   MH+: 874.49010 Da,   RT: 11.77 min, 
Identified with: Sequest HT (v1.3); XCorr:1.51, Ions matched by search engine: 0/0 
Fragment match tolerance used for search: 0.02 Da 
Fragments used for search: b; b-NH₃; y; y-NH₃ 
 
Protein references (4):  
- RNA-binding motif protein, X chromosome OS=Homo sapiens GN=RBMX PE=1 SV=3 - [RBMX_HUMAN] 

AUP sample #118 



29 

Sequence: RDYDDMSPR, R1-Deamidated (0.98402 Da) 
Charge: +2,   Monoisotopic m/z: 578.24115 Da (+0.73 mmu/+1.26 ppm),   MH+: 1155.47502 Da,   RT: 19.75 min, 
Identified with: Sequest HT (v1.3); XCorr:2.18, Ions matched by search engine: 0/0 
Fragment match tolerance used for search: 0.02 Da 
Fragments used for search: b; b-H₂O; b-NH₃; y; y-H₂O; y-NH₃ 
 
Protein references (1):  
- Heterogeneous nuclear ribonucleoprotein K OS=Homo sapiens GN=HNRNPK PE=1 SV=1 - [HNRPK_HUMAN] 

AUP sample #118 
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Sequence: REEDEPEER, R1-Deamidated (0.98402 Da) 
Charge: +2,   Monoisotopic m/z: 595.25061 Da (-1.44 mmu/-2.42 ppm),   MH+: 1189.49394 Da,   RT: 9.29 min, 
Identified with: Sequest HT (v1.3); XCorr:2.07, Ions matched by search engine: 0/0 
Fragment match tolerance used for search: 0.02 Da 
Fragments used for search: b; b-H₂O; b-NH₃; y; y-H₂O; y-NH₃ 
 
Protein references (1):  
- Heterogeneous nuclear ribonucleoprotein U-like protein 2 OS=Homo sapiens GN=HNRNPUL2 PE=1 SV=1 - 
[HNRL2_HUMAN] 

AUP sample #118 
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Sequence: KREPEDEGEDDD, R2-Deamidated (0.98402 Da) 
Charge: +2,   Monoisotopic m/z: 717.77820 Da (-0.63 mmu/-0.88 ppm),   MH+: 1434.54912 Da,   RT: 9.11 min, 
Identified with: Sequest HT (v1.3); XCorr:2.38, Ions matched by search engine: 0/0 
Fragment match tolerance used for search: 0.02 Da 
Fragments used for search: b; b-H₂O; b-NH₃; y; y-H₂O; y-NH₃ 
 
Protein references (1):  
- Acidic leucine-rich nuclear phosphoprotein 32 family member A OS=Homo sapiens GN=ANP32A PE=1 SV=1 - 
[AN32A_HUMAN] 

AUP sample #118 



Sequence: ILTER(196)GYSFTTTAER, R5-Deamidated (0.98402 Da) 
Charge: +2,   Monoisotopic m/z: 873.44525 Da (+6.36 mmu/+7.28 ppm),   MH+: 1745.88323 Da,   RT: 54.08 min, 
Identified with: Sequest HT (v1.3); XCorr:3.44, Ions matched by search engine: 0/0 
Fragment match tolerance used for search: 0.02 Da 
Fragments used for search: b; b-H₂O; b-NH₃; y; y-H₂O; y-NH₃ 
 
Protein references (1):  
- Actin, cytoplasmic 1 OS=Homo sapiens GN=ACTB PE=1 SV=1 - [ACTB_HUMAN] 
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DUP sample #2 



Sequence: ILTER(196)GYSFTTTAER(206)EIVR(210)DIK, R5-Deamidated (0.98402 Da), R15-Deamidated (0.98402 
Da), R19-Deamidated (0.98402 Da) 
Charge: +3,   Monoisotopic m/z: 867.79004 Da (+4.94 mmu/+5.69 ppm),   MH+: 2601.35556 Da,   RT: 86.96 min, 
Identified with: Sequest HT (v1.3); XCorr:3.69, Ions matched by search engine: 0/0 
Fragment match tolerance used for search: 0.02 Da 
Fragments used for search: b; b-H₂O; b-NH₃; y; y-H₂O; y-NH₃ 
 
Protein references (1):  
- Actin, cytoplasmic 1 OS=Homo sapiens GN=ACTB PE=1 SV=1 - [ACTB_HUMAN] 
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DUP sample #2 


