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Anno 2024: a seronegative gap remains
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• Discordance between solid-phase assays Vulsteke et al., Ann Rheum Dis 2018

• Discordance solid-phase assays and immunoprecipitation

• Lower pretest probabilities

Anno 2024: a brewing solid-phase storm
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Immunoprecipitation-mass spectrometry

or IP-MS
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Why not protein arrays?

• None of the established 
AABs have been identified 
with protein arrays

• Conformational 
dependence?
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Cluster of Vimentin VIM 369 314 314 167 303 70 127 88 84 92 105 85 71 91 145 90 127
RNA transcription, translation and transport factor protein RTRAF 105 103 94 97 84 66 71 55 13 63 78 60 32 83 76 28 70
Signal recognition particle 14 kDa protein SRP14 66 57 66 46 56 49 41 44 20 39 46 25 17 38 48 51 37
Cluster of Actin, cytoplasmic 1 ACTB 65 57 64 51 43 20 38 24 27 28 44 22 13 28 37 25 39
Pre-mRNA-processing factor 19 PRPF19 50 32 61 44 39 38 16 20 5 14 27 16 15 40 25 12 58
Non-POU domain-containing octamer-binding protein NONO 59 71 61 52 70 29 28 16 15 42 35 12 22 19 29 52 48
Cluster of Prohibitin PHB 66 48 60 30 52 42 33 30 17 31 47 27 17 40 50 25 39
40S ribosomal protein S18 RPS18 69 56 54 47 56 25 36 26 25 41 49 21 24 25 39 35 33
Cleavage and polyadenylation specificity factor subunit 5 NUDT21 50 54 49 21 49 33 31 30 18 27 35 18 7 32 32 13 32
Cluster of Heat shock cognate 71 kDa protein HSPA8 42 40 46 28 36 21 21 18 23 14 21 20 24 29 11 16 23
Splicing factor, proline- and glutamine-rich SFPQ 44 46 44 44 42 32 25 22 31 32 24 31 34 40 39 30 35
Cluster of Uncharacterized protein DKFZp686N02209 13 12 44 59 140 63 43 48 61 67 67 103 56 52 90 13 136
DNA damage-binding protein 1 DDB1 56 48 43 36 34 31 18 33 16 25 19 19 26 29 20 8 27
Cluster of Polyadenylate-binding protein 1 PABPC1 43 36 42 18 33 15 15 16 1 15 20 14 8 23 21 5 10
Prohibitin-2 PHB2 41 31 37 19 33 29 23 25 24 24 28 23 21 21 23 13 21
Cluster of Heat shock 70 kDa protein 1A HSPA1A 35 41 34 25 35 28 24 28 28 22 27 28 31 33 17 12 22
40S ribosomal protein S3 RPS3 30 31 32 25 30 33 23 32 16 29 29 16 11 24 22 36 18
Pyruvate kinase PKM PKM 34 29 31 30 29 42 35 33 13 32 31 27 21 28 31 13 15
40S ribosomal protein S5 RPS5 41 37 29 19 21 22 14 7 2 11 22 5 0 6 28 24 12
Dolichyl-diphosphooligosaccharide--protein glycosyltransferase 48 kDa subunit DDOST 29 34 29 22 23 14 12 4 4 8 21 0 0 12 16 5 9
Nucleolar and coiled-body phosphoprotein 1 NOLC1 0 0 28 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cluster of Myosin light polypeptide 6 MYL6 29 21 25 11 17 8 10 7 8 6 9 10 9 12 8 5 7
40S ribosomal protein SA RPSA 26 26 24 25 24 24 18 22 16 22 24 24 16 24 16 13 34
60S ribosomal protein L13 RPL13 27 30 24 23 27 12 18 7 15 13 13 18 20 18 16 22 4
NADH dehydrogenase [ubiquinone] iron-sulfur protein 3, mitochondrial NDUFS3 6 14 22 9 18 12 9 13 2 7 13 6 2 10 8 1 5
Ribosomal RNA small subunit methyltransferase NEP1 EMG1 21 17 19 12 15 9 8 9 0 6 10 6 2 15 9 3 9
40S ribosomal protein S7 RPS7 23 10 18 7 9 0 0 1 0 0 2 0 0 1 9 1 2
60S acidic ribosomal protein P2 RPLP2 30 20 18 8 13 7 5 7 6 6 16 15 4 23 13 9 16
Cluster of General transcription and DNA repair factor IIH helicase subunit XPB ERCC3 1 0 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RuvB-like 1 RUVBL1 13 18 17 6 16 4 7 4 1 0 10 1 2 2 2 0 2
60S ribosomal protein L23 RPL23 14 19 17 23 12 11 16 11 13 11 12 12 9 14 9 8 10
Replication factor C subunit 4 RFC4 13 8 17 3 10 5 2 0 2 5 2 6 4 5 4 0 3
Cytochrome c oxidase subunit 7A2, mitochondrial COX7A2 15 15 17 15 15 7 9 7 0 8 11 10 0 4 10 5 7
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Anti-NVL autoantibodies in systemic sclerosis
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Number of patients 2 6 5 ➔ 13 cases

Nucleolar HEp-2 IIFA pattern 2/2 6/6 5/5 ➔ Nucleolar pattern

Limited cutaneous 2/2 6/6 5/5 ➔ Limited cutaneous

Interstitial lung disease 0/2 2/6 0/5 ➔ Few  ILD

Calcinosis 1/2 6/6 0/5 ➔ Unclear

Cancer or premalignancy 2/2 4/6 NA ➔ Potential association

Nuclear valosin-containing protein-like

Telomerase assembly and function 

Ribosome biogenesis
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MW  #1 #2 #3 #4 #5 #6 H1 H2

eIF2B alpha EIF2B1 34 kDa 5 4 7 225 42 103 0 0

eIF2B beta EIF2B2 39 kDa 3 28 19 17 21 3 0 0

eIF2B gamma EIF2B3 50 kDa 9 25 33 11 13 4 1 1

eIF2B delta EIF2B4 60 kDa 18 41 38 16 9 11 0 0

eIF2B epsilon EIF2B5 43 kDa 13 23 27 23 5 8 0 1

Diffuse cutaneous involvement

Interstitial lung disease

Severe cardiac involvement

Arthritis

Myositis

eIF2B

Kenner et al., Science 2019
Vulsteke et al., Rheumatology 2023
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The story of IP-MS thus far
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Targeted IP-MS: one step further





Vulsteke JB, et al. Ann Rheum Dis. 2022:annrheumdis-2022-222686. 



Cysteine-tRNA synthetase anti-Ly

    
Isoleucine-tRNA synthetase anti-OJ

Phenylalanine-tRNA synthetase anti-Zo 

Asparagine-tRNA synthetase anti-Ks

Histidine-tRNA synthetase anti-Jo1

Threonine-tRNA synthetase anti-PL-7

Alanine-tRNA synthetase anti-PL-12

Glycine-tRNA synthetase anti-EJ

Vulsteke JB, et al. Ann Rheum Dis. 2022:annrheumdis-2022-222686. 
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Nuclear HeLa extract 1

Nuclear HeLa extract 2
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Imprecision assessment of Immunoprecipitation protocol



Is IP-MS ready for routine diagnostics?
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Questions?

jean-baptiste.vulsteke@uzleuven.be

xavier.bossuyt@uzleuven.be
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