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Supplementary Table I. Pathway enrichment of co-regulated metabolites.
Metabolic pathways altered in RA synovial fluid. Metabolites in clusters 1.1 and 1.2 of Figure 1A were identified via METLIN and enriched
for relevant pathways via IMPaLA.
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3247 1260668 [M+H] 4 5-Methyleytosine. 554-01-8  Purine salvage Reactome. 0.103 76573 5 N 549.3794 CIXHSANOW
S 1260668 [MeH] 4 2:0Methyleytosine 3280-47-2  Purine catabolsm Resctome o103 6Isss K255734 [MeH] 8245567 CagHRION
@6 1260668 M) 4 3 Mahyleytosi 8314776 Citrae cycle won o103 6ISSS  K255734 (M) 8245567 CasIsIoN0P
417 1260317 [MeH] 1 2-Aminocthylphosphonc acid 2041-147  Metabolism of e xide Wikipuhways 0103 61897 K257 (MeH] 5567 CaHsIO10P
6044 1260317 [MH] D-(1-Aminocthylphosphonate 60687-36-7  Amine compound SLC transparters Resctome o103 61912 8255734 [MeH] 8245567 CaHBI0I0P
a2 260317 (M) 2 Bensonitile 100470 eNOS activaion and regulation Reactome 0106 79219 8255734 [MeH] 8245567 CaHsIol0P
o83 2510390 [MeH] -Sulfoyldiphencl CIZEI004S 091 VEGFAVEG: Pty Reactome 0106 T saSST [MeH] 8245567 CaHsION0P
91160 2510330 [MsH] 12 (S)Spirobrassinin : HumanCye 0106 277 55734 [Meh] $245567 CagHsIoNn
93241 2510339 [MH] 12 Cyelobrassinin sulfoide CIIMIONSO 125722963 Signang o VEGH tome 0106 9348 K255734 [MeH] 8245567 CasHSI010P

v ,
9 Euxanthone CIHSO4 529613 Vitumin B3 (ncotinate and nicotinamide) metabolism EHMN 174793 3206 0106 70375 255734 [MeH] 8245567 11 PGQOI(112)204(2.82,112,142)) castsIONP

68103 2510339 [M+H]



251039 [M+H] 280023 9 Urolithin A CISHSO4 1143700 Metabalism of itic axide. Reactome 17493 268 0106 0005 8255734 (MH) 5245567 11 PGR0:2(117, 1420362, 112,142)) cassionP

2510330 [MH] 23047 9 Lphenyl- 1Hepyrazolo.4-dlpyrim C1HENAS Class I MHC medisted antgen procesing & presentation Wikipathways 0109 79435 (MeH] 8245567 11 PGROAE12,142202(112,152)
251045 (M) 28055 1 2 Methyl-4+-chloophenosybutyre «C1HIICIO! 9481-5  Hyposceylasprtia SMPDB o 9464 e s245567 11 PGQUASZRZ 12,142y 20:1(112))
251056 (M 2500477 3 2HBenaopyran-facetc acid -1 CI2HI006. 71942-06-8  Aspartte Metaboism SMPDB o o1 N 11 PGROSGZSZ 12,147, 72200)
251056 [M+H 2500524 14 Sulfdizine CIOHIONAO 68359 Canavan Discase: SMPDB o1 79566 N 11 PGO2I(112) 18A6297,122,152))
251086 Mo 2500477 3 2Hydroxy-6-0x0-6-(2-hydroxyphe CLHIN06 Centralcarbon metabolism i cancer - Hom sapcns (uman) ~ KEGG o 79595 N 11 PGQ22(132, 162 18362.92,122))
251056 M B80634 13 2Hydrony--carbony-6-oxo-T-met CIOHI206 One carbon metabolism and rlted pathways Wikipuhways o1 79596 M 11 PGR2A1Z162)18307.122,152)
250666 0 Metron CIOHISCING 19937-59-5  Pyrimidine caahoism Reactome 012 79624 N 11 PGO2A(T2,102,132,162)151(02))
2500147 y HIOOTS 3415687 NoH 012 $1028 N 14 PUO-20:0150)
2500162 gt Reactome 01 81058 N 14 PUOTE016:0)
2500156 0o 3404 oo mmwm 118590719 G alpha (¢ signaling events Reactome 0137 81065 ) 14 PIO-I60180)
160252 5 2:Methythiolpy SHONES 21048109 Aminoocdsnd lgpepie L. rporrs Reactome 0137 79025 [MeH] 14 PG(I6022:2132,162)
1260252 S Byrainemclenaiol Coionas_ 50 igeston ad absorption - Horma sapiens (uanan) KEGG 0146 o048 e 14 PG(I6162)22:1112))
200514 9 6 Methory-3-(2-hizoly-1H-indo CI2HIONZO 135531-87-2 anmmwmm ‘Aciduria (D And L Form) SwPDB 0149 w1 N 14 PG(72092,122)21:0)
252018 3 ey Gore G <bonphen C2BCI04 SMPDB 0149 w8t N 14 PG(I8:207,122)200)
2520221 robenidin CIBOCIMI1941  Hypormlimt Hyperammoncni Synirome SMeDB 0149 o3 Mot 14 PG(19:192)19:192)
230.0361 CBHION204 3337-71-1  Succinic izmlaldnllyﬂc dnllydmgcmxn dehcnncy SMPDB 0.149. 79365 M H] 14 PG(0:1(112)/18:1(92))
2500623 SMPDB 0149 795 N 14 PGRO2(11Z,142)15:0)
2500568 11 10-bromo-decanoic acid CI0H19BrO:NA Glutamate Metabolism SMPDB. 0.149. 79509 M+H] 14 PG21:0/17:2(97,122))
2500568 11 2-brome-decanoic acid CIOHI9BrO:NA 0.155) 79557 [M+H] 802.5724 14 PG2:1(112)/16:1(92))
2500568 11 %-bromo-decanaie scid clomoBoz iyperomitinemiawith gyt atrophy (1OGA) SwPDB 0158 79587 ) o254 14 PGR22(132,16216:0)
2500606 3 COHISOGP 51505-459 X SMPDB 0158 79776 [MeH] 025724 14 PGRO0I8:297.122)
B80746 COMIN20S951.78.0 L srginin:glycine amidinotransfease deficiency SMeDB o5 9781 e 14 PG(I8192)20:1(112))
2280786 Iroxy-4-t mp»enyhoenc acid CI4HI203  51350-23-3 0158 79788 M+H] 14 PG(I8:020:2(11Z,14Z))
280786 v Rewerary CI4HI203 501-36.0 0158 a162s N 1 CISOH Sulfide
280786 3 XANTHYLETIN Prlineia Type I SMeDB o158 W3t31 Nt 0 PLCeru1s0
280786 3 cisResvratol T —— SMPDB o158 103159 N 0 PLCaxdI%0/16:001D)
280786 3 Soin Anginine and Profne Metabolis SMPDB 0158 46708 N 10 PEP-1S0226042, 12,102, 152.162,192))
280786 chydrokavain -6 15 yperprlinemia Type SMPDB o1ss s1033 N 10 PEQ2SHZ, 2,102, 132,162)P-15:1(112)
280786 S pemyprinen CLIZ0) 94155 hpepelonts el SMPDB o8 piren N 10 PEQ2SHZTZA0Z 152162 P-13:102))
280786 DIkt L1203 Omithine Aminotransferss Dficency (OAT Defciency) SMPDB 0158 61066 ) 10 PEQ2SOZI0Z 132,162,192 P181(112))
280786 5 4446 Trimethylan CIAHI203 90370-20:9 T 0158 61067 [MeH] 10 PEQ2SOZ10Z, 132, 162,192)mIS:192))
28076 CIOSNGO  100299.08-9 Metabolsm of olyamines Wikipuhways o8 61097 e 753516 10 PEQYGHZ.TZ, 102,152,162, 192)P-15:0)
280786 CI4HI203 118-55:1  Metabolismof plyamines Reactome o161 et N 155516 10 PEP-18:101 122 U2, TZ102,132162))
280786 32 CHHIZO) G480-326 GuoinCREDsmling by i PKC s MAPK Reactome o1t s N 7155516 10 PE(-IS 1011222502 107,137162,192))
280786 ImTonlm\uylm Clanoy 6170 . o161 25 Mot 7535516 10 PEP-1S:102) 2242, 12,102, 32,162))
2280746 Zebularine COHIZN20S lms/!égu Class C/3 (Metabotropic glutamate/pheromone receptors) Reactome. 0.161 62254 M+ H] 775.5516 10 PE(P-18:1(92)22:5(1Z,10Z,13Z,16Z,19Z))
2280786 3 trans-| R/:svcmm\ d4 CI4H1203 NA Amino Acid interconversion Wikipathways 0.164. 408 (M+H]) 798.541 8 PG(18:020:4(5Z,8Z,11Z,142))
2401393 9 Mirsan CHIBICNGK19757  Ghne S b o 0167 piees N a1 R PGU6022A0Z10Z,132,167))
169.0197 S Thiobenzamide S.S-dioxide. CTHNC ‘Sulfur amino acid metabolism Reactome. 017 61894 M+H] 798.5411 8 PG(18:1(11Z)20:3(5Z.8Z.112))
1470392 3 N-MelhylN-nitro-Ne mmwmnsusm 0257 Hemosasis Reactome 017 61895 ) Rsal §PGUSA01D203(Z112,14)
1850283 [MeH) 1840233 12 SHdooyure CSHiNIOS Non Ketoti Hyperglycineria SMPDB 0173 61909 [MH] 85411 S PGUSA02)20367.82,112))
1690679 [M+11) 1680587 EEE AT 3 Phospholycerse dehydrogensse defcicncy SweDB oim 61910 e 541 8 PGUSA02)2036Z112,152)
169.0679 i 1460765 12 40 etibmeiy 2o CTHOS SIS Cinand St tuborom SMPDB 017 w18 Mo RsaIL ¥
1690679 e 1460765 12 5:Methy hexanehione CTHOS 3032771 Dineeine Do ey SMPDB 017 11 N 85411
169.0679 s 160765 12 -Methyl 4 methylpentanetbioute CTHI4OS  61122-71-2 Hyperlycinmis_ non-ke SweDB om 9239 N 541
169.0679 s 1460765 12 3ol R ——— SwPDB 01m 79269 N a1l
1751585 (e 1741400 e B iy Eser(COIING? S196.623. S SMPDB 017 9367 M 85411
1751585 e 1741494 10 By Ditydropyimidine Dehycrogenase Deficiency (DHPD) SMPDB om 9368 N 8 sa1L
1751585 s 1741494 10/(25.4R 35 Muscarine COHINGE 300545 Argoin sttt b oo e () KEGG oim 7939 N 51
Pyrimidine nuceotidesnucleosides metabolism o 0176 79026 v Rsan
Phenyllanine metabolism - Homo sapens (uman) KEGG 017 79455 [MeH] 85411
Folate Metabolism Wikipathways 0176 9618 e 85411
Sulfr amino acid metabolis Wikipaways 0176 79775 N e
Beta Urcidopropionase Deficien 0179, 40860 (M+H] 776.5567 11 PGI8:0/18:1(9Z)){U]
O st Dm..my‘o“..,. “Aciduria) suron 017 e N 763561 11 PGAS018192) causionop
Py MPDD 0179 06 N 765567 n
[ — mma 0179 o7 N 7765567 11 PGUROR1(112) canrsionop
e MPDB 017 sisss N 763567 11 PGS (112)18:0) camsionop
idine metbolism ome 018 61903 N 765567 11 PGS 102)150) casionr
s.mmwmxys ar 1 Wikipatways 0185 78931 v 7635567 1 PG(4022:112)) casioion
Wikipstways ' o188 75959 (M) 763567 11 PG14:102y220) CAMBIOI0P
Pt el Reactome ' 019 79011 e 765561 11 PG(15:102)210) casiolor
Transportof viamins_nuclosides_andrelaed mlccules Reactome ' 019 041 N 7635567 11 PG(16:1(92)200) casiolon
Purine Nuclcosid Phasphorylase Deficenc ' 0216 79063 ] 765567 11 PGOT019:192) CaHsIoN0P
Xantine Dehydrogensse Defcency (Xanthinuris) SweDB ' 0216 7908 N 763561 1L PGAT102)190) casionp
Adenylosucinae Lyase Defcincy SwPDB ' 0216 o285 M 7635567 1 PG9017:192)) casionr
AICA-Ribosiduria SMPDB ' 0216 313 N 7765567 11 PG(19:102)170) canisioiop
A oot sy (FET) SMPDB ' 0216 9339 N 763567 11 PGR00I6192) camsionp
Mitochondrial DNA depeton syndrome SMPDB ' 0216 9350 N 765567 11 PGR01112)160) casionr
Myoadenylae deaminase defciency SMPDB ' 0216 79504 v 763567 11 PGRL015192) casionon
e Netolim SMPDB ' 0216 79527 [MeH] 763567 11 PGR20141092) CamsIoI0P
Molybdenum CofctorDeficiency SMeDB ' 0216 79552 e 765561 11 PGR2I12)140) casiolp
Adenosine Deaminse Deicieney SMPDB ' 0216 79795 N 7765567 Il ecaaniiz) casiolon
Gout or Kelley-Sccgmillr Syndrome. SMPDB ' 0216 66 N 5193689 13 PCP19:1122)0 oGP
Lesch-Nyhan Syndrome (LNS) SMeDB ' 0216 N 7 I-Lino yn.,xguycznmn(,q.h.nnnynt 00 a7
Xanthinura type SwPDB ' 0216 a0 N 7 PC(I82GE 4EY00) 261150
Xanthinara type 1 SMPDB ' 0216 a1 N 7 rCRAGEITYOD
Giyeine. seine._alanine and thronine metabolism I 0219 prevss N 7 PC8297,122)00)U]
‘Human metabolism overview Wikipathways 1 0222 6169 M+H] 7 LysoPC(18:2(9.122))
Pyrimidine meabolism ' o0 607 v S Tumonoie Acid |
Metabolm of watr-soluble viamins and cafctors Wikipathways I 0 (MeH] Megalomicin A
Inate Immune System Reactome ' 023 102977 e 2 CardI4:264E6EV 180200 CazisINo
Pt ol omn s Gum) KEGG ' 023 102997 N 2 CrdI416E)13192)2001) CanmsINod
Purine nucleorides nucicosides metabolism INOH ' 023 011 N Si03704 14 PC(O-13:1(10820) CastsNOTP
sugars acon ' 021 0012 Nt Si03704 14 PCO-IB1OEY20)U] CastsoNOTP
s Wikipuhways ' 0235 015 N Si9.3794 14 PCO-13:1(92)2:0) CastseNOTP
Mercaptopurine Action Pathway el 1 0238 40016 (M+H]) 549.3794 14 PC(O-18:1(9Z)/2:0)(S] (C28HS6NOTP.
Thioguanine Action Pahva SMPDB I 0241 w017 N Si03704 14 PCO-18:192)20)U] 8NP
Asahiopine Acton Pahway SMPDB ' 0244 o021 Mo S49.2794 14 PCRD0-18:162) CasttseNOTP
Purine mtabolism EiMN ' 0252 002> v 5493794 14 PCROO-1RIEZ)S] CastsonoTP
s of watr-soluble viamins and cafctors Reactome 147 0268 it s (M) Sa0.3704 14 PC-18020) CasHIONOTP
nmane Sy Reactome ' 025 i e Si9.2794 14 PCQO:192)00) CasttsenoTP
Tyrosine mtabolism EMN ' 026 a2 Mo S19.3794 I 901
Metabolism of viamins and cofictors Reactome 147 0328 61701 N 403704 14 LysoPCQUA(112) CastiseNOTP
Metabolism of protens Reactome ' o3 920 Mot Si03704 14 Pymoliding PAF C-16 o0
GPCR downsueam signling Reacome ' 033 641 N S19.3794 14 Butcnoyl PAF Ca8HSGNOT N
Phase Il conjogaron Reactome ' 0359 76573 N S49.3794 14 PCQOI11ZY00) Gasmsonore
GPCR ligand binding Reactome ' 0364 sas6l Mo 273889 0 PAF C-l6-d4 CaHSIDINNA
Signaling by GPCR Reactome 17793 18063 0309 0871 N 2541 9 PGS 022642, T2 102,132, 162,192)) Cagtroolor
e 1 Pncionlaionaf conponds Wikipatways V2R 1S40150) 042 43208 v 25011 9 1-Stcaroy-2-Docosahexaenoyl-n-Giycero-3{Phospl CAGHTIOIOP
Signal Transduc Reactome V703 215 @sh) 0541 o808 (MeH] sy 9 PG(S:I(12)22:562.72,102,132,162) Cact9010
61899 e ey 9 PGS (1) 22S02,102 Z.162192)) Cagtmoolop
61913 N s2sa 9 PGUSI02)22 (272102 132,162) Cagtooion
6910 M s 9 PGUSAOZ)22 507,102, 152,167.192)) Cact9010P
61927 Nt s 9 PGIS30220) 24T 321620 Cagto0107
15 N 5507
o278 N 25 SRR SIS 2 Cacto010p
176 N sy 9 PGROI(112)20:SG27,112,147.172) CagHI010P
79406 N s 9 PGROA1IZ.14Z)204(LEZ11Z142) Cagtrooior
o436 v sasa 9 PGQOZI1Z,142)20382.12,142)) Cagta0i0p
79465 [MeH] w2511 9 PGOASZZ 12,142 202012,142)) Cact9010P
79492 e s 9 PGRUSEZSZAIZI4Z 172201 (112) Cagtisolop
79597 N s2san 9 PGR2213Z,162Y I8AGEIZ,122.152) Cagtooion
79625 N e 9 PGO2AZ102,152,162)15207.122)) Cact9010P
79652 Mot sy} 9 PGR26Z.12.102,132.162,192)15:0) Cagt9010P
siss1 N 005567 12 PGS0 5CZSZ112) castsionon
o2 N 8005567 12 PGS0 362,117,142)) CastsIoI0P
7904 N 03567 12 PGU6102)22:2132,167)) CastsIoN0P
159 N 003567 12 PGUS102)202012,142)) castsionn
w8 v 005567 12 PG(I8202,122)201(12)) casrsiolon
210 (M) 8005567 12 PG(I836292,122)200) CAHBION0P
o8 e 8003567 12 PG(18:307,122,152)200) Castsiol0p
933 N 005567 12 PG00 EZ.9Z.122) castsiolon
9344 N 8005567 12 PGRO018302.122,152)) CasHsIoI0P
366 Mot 003567 12 PGO0I(112)18:297,122)) Castsionop
79395 N 005567 12 PGR0A(1Z142)18:192)) castsionon
79025 M 8005567 12 PGRO3G2,112,142)15:0) CastsIoI0P
7058 N 03567 12 PGQ22(17,16216:102) CastsioNop
3 N 509373 0 uNCosss (CAOHATNSO 1255550767
anms v 495,368 1 PCO-L00-160[U] CaSHSANOGP

40203 4963752 [M+H] 4953689 1 PC(O-16:0/0-1:0) C2SHSANOGP.
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1 PC(O-160/0-1:0)5] CastisiNoeP

1 PCO-16:0/0-1:0)U]) COSHSANOGP.
1 PC(0-17:0/0:0) CsHsaN

1 2:0:methy| PAF C-16 (CSHSINOG THSSK-44-3
1 PE(O-2 CsHSANG

| N-Methylindolo[3,2-b]-Salpha-cholest-2-ene C3asIN
13 1-Aminoeyclohexanecarboxylic aci CTHIINO2
13 Proline betine CTHIINOY
13 4-(Trimethylammoniobut-2-cnoate CTHINO2
13 L2-Amino-3-methylenchexanoic acid CTHIING 20784-96-1
13 et GbetaDiydroxynortropane. CTHIINOY
12 Litcubinine CISH2NO4 172024242
13 16-Epivellosimine 1912080
13 Vellosimine CI9M20N20 6874.95.2
13 Cinchoninone. C19H0N20
13 Cinchonidinone 19120820
10 11225 Diydroxyyitamin D3 25-rimethylslyl cther C30HS2035i

4 Cholesia-5.7-dien-heta-o benzoate C3aH802 1182065

6 15(S}HpEDE C20H3604 145375413
6 PGEI Alcohol C20H3604 21562572
6 11-deoxy-PGFIi C20H3604 37785-98-1

11-deoxy-PGFI I C20H3604 37785992

6 PGF2I Alkobol C2013604 13261273
6 Prostaglandin DI Alcahol C20H3604 NA

6 Thromboxanoie acid skelton C20H3604

6 Tridibeselhyl C2UHIGNO 60-40-
12 PS(0-180203(82,112,142)) Ca4H2NO9P.
12 PSI0-200/183(62.92.122)) CAaHI2NOSP
12 PSI0-200/18307,122,152)) CA4HI2NOOP
12 PS(P-160222(132,162)) CasHNO9P
12 PS(P-180202(12,147)) C44HI2NO9P.
12 PS(P-200/152007,122)) CA4H2NO9P
13 Palysorbate 20 C26H1S0010 9005-64-5

7 Vicenistatin CI0HAEN20 150999.05-6
14 1i-hydroxy-15-{m-{I-hydroxy- -cthylpropy1)-benzy C34H5004

5 Oleic Acidbiotin COBHSONSONA
10 OLEANANOIC ACID ACETATE 32115204
10 3beta-Hydroxylanostane-7, 1 1-dione acetate 3215204

S Flavidulol D C3SHS603 156980-40-4
6 Plrixafor COBHSINS 155148315
11 NeuAcalpha-3Galbeta-Cer(d18:1/16:0) CsiH9N2016
12 PC(I83(6292,122)0:0)U] C2HENOTP
12 PC(I83(9Z,122,152)0:0) C26H8NOTP
12 PC(IS3OZ122,152)00)U] C26H4SNOTP
12 LysoPC(I83(6Z.92,122)) C2HISNOTP
12 LysoPC(183(97,122,152) C26HENOTP
12 PC(I8:3(62.92.122)/0:0) Castias

1 Retapamulin (CH0HATNOA 224452-66-8
10 PC(O-10/0-18:0) C2THSEN
10 PC(0-1:00-18:0)U] C2THSENOGP.
10 PC(0-10:0.0-9:0)U] CaTHsENOGP
10 PC(O-16:010-3:0)U] COTHSENOGP
10 PC(0-18:010-1:0) C27MSENOEP.
10 PC(0-18:00-10)(5] C2THSENOGP.
10 PC(O-18:0.0-1:0)U] C2THSENOGP.
10 PC(0-19:00:0) C2HSENOGP.
112.0-methyl PAF C-18 (C2THSENOB T7286.66-9
13 () 2-hexacos-I T-enamidosthanesulfonic acid C28HSSNOSS
2 iy -9
12 PC(O-10/16:0) C2sHNOTP.
12 PC(0-15:02:0) castisNOTR
12 PC(0-15:020)U]
12 PC(0-16:011:0)
12 PC(16:00-101U]
12 PC(17000)

12 PC(17000)U]
12 LysoPE(0:020:0)
12 LysoPE0:0/0:0)
12 LysoPC(17:0)

(S-hydroxypentoxyviamin D3/ 11:C2HSH04

droxypentyviamin D3/ CE2HS404
11 Q0S) 11225 dihydrony-20-methoxy-26.27-dicthyvi C2HS404
11 QOS)- 11 25-diydroxy-20-cthory-26.27-dimethyl-2 C32HS404
112627ty 23-dibydroxy-24a,24-dihomo-23- CI2H5404
111,25 Ditydrony-21-(5-hydroxy-3-methylby i C2H15404
10 PAF C-16 CaHSINO? T4389-68.7

-

10 PCE00-160)]U]
10 PC(18:000)
10 PC(15000)5]

14 182,112,147 sicosatrienoy )
14 LysoPCROI(ZSZ112))

14 LysoPCQUIZ,112,142))

14 PCQOIEZ,11Z,142)00)

10 PAF C-16

10 PC(0-16:02:0)

10 PC(0-16:02:0)(5]

9 PC(O-18:192)00)S]
9 PC(O-18:192)00]U]
9 PCO-18:1(1E)00)

9 PCP-18:0/0:0) C2HSINOGP
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9 PCO-18:1(11/0:0)

9 PC(O-18:1092)00)

6 Lyso-PAF C-16-44

12 Lyso-PAF C-16

12 PC(O-15:0.0-10)U]

12 PC(O-800-80)

12 PCO-80/0-50)U]

12 PC(O-16:00:0)

12 PC(O-16:00:0)(5]

12 PC(0-16:0001U]

4 2-Apo-beta-carotenal

9 PS(O-16:020:2112,142))

9 PS(O-18:0/15:209Z,122)

9 PS(P-16:020:1(112))

9 PS(P20:016:1(92)

9 PS(P-180/18:1(92)

10 PEQ2:4(1Z,102,13Z,162)P-18:1(112))

10 PEQ2A(Z,10Z,13Z,162)P-18:1092))

10 PEQ2:5(42,12,102,132,162)/dm1$:0)

10 PEQ2:5(1Z,102,132,162,192)P-15.0)

10 PE(P-18.022:5 (2, 72,102,132,162))

10 PE(P-18:022:5(12,102,132,162,192))

10 PE(P-18:1(112)22:4(72,102.132.162))

10 PE(P-18:1(92)224(7Z,102,132,162))

10 PE(O-IS 022642, 72,102,132,162,192))

10 PE(P20:020:5(SZ82,12,142,172))
PLCer(118:0/150)

3 PLCer(20:0/16:0)

3 PLCer(dI8:0/18:020H))

3 PLCer(@00/16:002010)

13 PE(P20.022642,72,102,132,162,192))

12 Cannabidiol dimethy cther
12 Docosahexaenoic Acid methyl ester

12 THA

 Difomo-F-Linalenic Acid methyl estr

5 30.206-Pregnancdiol

5 7a.17-dimethyl-5t-Androstane- 3,1 b-dicl
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Supplementary Table Ill. METLIN identification of potential RA biomarkers. ROC analysis identified 30 putative biomarkers of RA in human synovial fluid (AUC >0.9). 15
metabolites did not match to any known metabolite identities. The remaining 15 metabolites matched to 119 potential metabolite identities (m/z £ 15 ppm).

m/z >0.9
89.519249
90.020088
90.033287
138.90434
138.91664
184.94318
198.85887

245.1837
256.81381
343.25903

351.758
482.35104
482.3663
496.414
497.32098
497.33649
497.35199
497.36749
497.38303
497.39853
498.33746
498.35297

498.3685

508.37112

510.349
520.31982
520.33569

520.3512
520.36743

520.3833
520.39911
523.35449
523.37042
523.38635
524.34949
524.36542
524.38135
524.39728
524.41321
524.42914
525.35333
525.36926
525.38519
525.40118
546.34735
547.34766
548.36608

570.3493
176.06178
351.74496
508.35544
508.38681
509.37527
774.55701
798.54938
799.55487
800.56525
822.55143
824.56451
826.58295

m/z adduct mass ppm name
184.94318| [M+Na] 183.9353 3|Arsonoacetate
[M+H] 342.2559 12|Cannabidiol dimethyl ether
[M+H] 342.2559 12|Docosahexaenoic Acid methyl ester
[M+H] 342.2559 12|TrHA
[M+H] 320.2715 4|Dihomo-y-Linolenic Acid methyl ester
[M+H] 320.2715 4|3a,20b-Pregnanediol
[M+H] 320.2715 4|7a,17-dimethyl-5b-Androstane-3a,17b-diol
[M+H] 320.2715 4|Pregnanediol
[M+H] 320.2715 4|5B-Pregnane-3a,20a-diol
343.25903 | [M+H] 320.2715 415(2),8(Z),11(Z)-Eicosatrienoic Acid methyl ester
[M+H] 320.2715 4|6a,17-Dimethyl-5a-androstane-3,173-diol
[M+H] 320.2715 4|6B,17-Dimethyl-5a-androstane-3,173-diol
[M+H] 320.2715 4(11,17-Dimethyl-5a-androstane-11,17B-diol
[M+H] 320.2715 4|3-Ethyl-5a-androstane-3a,173-diol
[M+H] 320.2715 4(21:3(5Z2,14Z,172)
[M+H] 320.2715 4|1-Hydroxy-2,12,15-heneicosatrien-4-one
[M+H] 320.2715 4|(E,E)-3,7,11-Trimethyl-2,6,10-dodecatrienyl hexanoate
[M+H] 320.2715 4|7E,9E-Heneicosadien-6,11-one
[M+H] 496.3122 3|Postin
[M+H] 496.3165 5|PG(P-18:0/0:0)
49732098 [M+H] 474.3345 5[18-acetoxy-a,25-dihydroxyvitamin D3 / 18-acetoxy-1a,25-dihydroxycholecalciferol
: [M+H] 474.3345 5[11-acetoxy-3B,6a-dihydroxy-24-methyl-27-nor-9,11-seco-5a-cholesta-7,22E-dien-9-one
[M+H] 474.3345 5|(3B,170,23S,24S)-17,23-Epoxy-3,24,29-trihydroxy-27-norlanost-8-en-15-one
[M+H] 474.3345 5((3B,170,23S)-17,23-Epoxy-3,28,29-trihydroxy-27-norlanost-8-en-24-one
509.37527| [M+Na] 508.3705 4|2'-Apo-beta-carotenal
520.31982| [M+H] 497.3353 8|Tumonoic Acid |
[M+H] 519.3325 7|1-Linoleoylglycerophosphocholine
[M+H] 519.3325 7|PC(18:2(2E,4E)/0:0)
520.33569 | [M+H] 519.3325 7|PC(18:2(9Z,12Z)/0:0)
[M+H] 519.3325 7|PC(18:2(9Z,12Z)/0:0)[V]
[M+H] 519.3325 7|LysoPC(18:2(9Z,127))
520.3833| [M+Na] 519.3689 13[PC(P-19:1(12Z2)/0:0)
[M+H] 522.3709 14|1a-hydroxy-18-[m-(1-hydroxy-1-ethylpropyl)-benzyloxy]-23,24,25,26,27-pentanorvitamin
[M+H] 522.3604 5|Oleic Acid-biotin
52337042 [M+H] 500.3866 10|Oleananoic acid acetate
[M+H] 500.3866 10|3B-Hydroxylanostane-7,11-dione acetate
[M+H] 773.5571 9|PS(0-16:0/20:2(11Z,142))
[M+H] 773.5571 9|PS(0-18:0/18:2(9Z,127))
774.55701 | [M+H] 773.5571 9|PS(P-16:0/20:1(112))
[M+H] 773.5571 9|PS(P-20:0/16:1(92))
[M+H] 773.5571 9|PS(P-18:0/18:1(92))
[M+H] 797.5418 0|PI-Cer(t18:0/16:0)
[M+H] 797.5418 0|PI-Cer(d18:0/16:0(20H))
[M+H] 775.5516 10|PE(P-18:0/22:6(42,7Z,102,13Z,16Z,19Z))
[M+H] 775.5516 10|PE(22:5(42,72,10Z,13Z,16Z)/P-18:1(112))
[M+H] 775.5516 10|PE(22:5(42,72,102,13Z,16Z)/P-18:1(9Z))
798.54938 [M+H] 775.5516 10|PE(22:5(7Z,10Z,13Z,16Z,19Z)/P-18:1(112))
’ [M+H] 775.5516 10|PE(22:5(7Z,10Z,132,16Z,19Z)/dm18:1(9Z))
[M+H] 775.5516 10|PE(22:6(4Z,72,10Z,13Z,16Z,19Z)/P-18:0)
[M+H] 775.5516 10|PE(P-18:1(112)/22:5(4Z,72,10Z,13Z,16Z))
[M+H] 775.5516 10|PE(P-18:1(112)/22:5(7Z2,102,13Z,16Z,19Z))
[M+H] 775.5516 10|PE(P-18:1(92)/22:5(42,72,10Z,13Z,16Z))
[M+H] 775.5516 10|PE(P-18:1(92)/22:5(72,102,132,16Z,19Z))
[M+H] 798.541 8|PG(18:0/20:4(52,82,11Z,14Z))
[M+H] 798.5411 8|PG(16:0/22:4(72,10Z2,13Z,16Z))
[M+H] 798.5411 8|PG(18:1(11Z2)/20:3(5Z,82,112))
[M+H] 798.5411 8|PG(18:1(112)/20:3(8Z,11Z,14Z))
[M+H] 798.5411 8|PG(18:1(92)/20:3(52,82,11Z))
[M+H] 798.5411 8|PG(18:1(92)/20:3(82,11Z,142))
[M+H] 798.5411 8|PG(18:2(92,122)/20:2(11Z,14Z))
[M+H] 798.5411 8|PG(18:3(62,9Z,122)/20:1(112))
[M+H] 798.5411 8|PG(18:3(92,122,15Z)/20:1(11Z))
[M+H] 798.5411 8|PG(18:4(62,9Z,12Z,15Z)/20:0)
[M+H] 798.5411 8|PG(20:1(11Z)/18:3(6Z,92,12Z))
[M+H] 798.5411 8|PG(20:1(112)/18:3(92,12Z2,152))
[M+H] 798.5411 8|PG(20:2(112,142)/18:2(9Z,12Z))
[M+H] 798.5411 8|PG(20:3(82,112,142)/18:1(92))
[M+H] 798.5411 8|PG(20:4(52,82,11Z,14Z)/18:0)
[M+H] 798.5411 8|PG(22:4(72,10Z2,13Z,16Z)/16:0)
[M+H] 798.5411 8|PG(20:0/18:4(62,9Z,12Z,15Z))
[M+H] 776.5567 11[PG(18:0/18:1(92))[U]
799.55487 | [M+H] 776.5567 11[PG(18:0/18:1(92))




[M+H] 776.5567 11[1-Stearoyl-2-Oleoyl-sn-Glycero-3-[Phospho-rac-(1-glycerol)]
[M+H] 776.5567 11[PG(18:0/18:1(112))
[M+H] 776.5567 11{PG(18:1(112)/18:0)
[M+H] 776.5567 11[PG(18:1(92)/18:0)
[M+H] 776.5567 11|PG(14:0/22:1(112))
[M+H] 776.5567 11[PG(14:1(92)/22:0)
[M+H] 776.5567 11[PG(15:1(92)/121:0)
[M+H] 776.5567 11|PG(16:1(92)/20:0)
[M+H] 776.5567 11[PG(17:0/19:1(92))
[M+H] 776.5567 11[PG(17:1(92)/19:0)
[M+H] 776.5567 11[PG(19:0/17:1(92))
[M+H] 776.5567 11|PG(19:1(92)/17:0)
[M+H] 776.5567 11[PG(20:0/16:1(92))
[M+H] 776.5567 11[PG(20:1(112)/16:0)
[M+H] 776.5567 11|PG(21:0/15:1(92))
[M+H] 776.5567 11[PG(22:0/14:1(92))
[M+H] 776.5567 11{PG(22:1(112)/14:0)
[M+H] 776.5567 11|PG(16:0/20:1(112))
[M+Na] 777.5672 10|PE(22:4(7Z2,102,13Z,162)/P-18:1(112))
[M+Na] 777.5672 10[{PE(22:4(7Z,10Z,13Z,16Z)/P-18:1(92))
[M+Na] 777.5672 10|PE(22:5(42,72,102,13Z2,16Z)/dm18:0)
[M+Na] 777.5672 10[{PE(22:5(7Z,10Z,13Z,16Z,19Z)/P-18:0)
800 56525 [M+Na] 777.5672 10[{PE(P-18:0/22:5(42,7Z,10Z,13Z,162))
’ [M+Na] 777.5672 10(PE(P-18:0/22:5(7Z2,10Z,13Z,16Z,19Z))
[M+Na] 777.5672 10|PE(P-18:1(112)/22:4(7Z,10Z,13Z,16Z))
[M+Na] 777.5672 10[PE(P-18:1(92)/22:4(7Z2,10Z,13Z,16Z))
[M+Na] 777.5672 10[PE(0O-18:0/22:6(42,7Z,10Z,13Z,16Z,19Z))
[M+Na] 777.5672 10[{PE(P-20:0/20:5(52,8Z2,11Z,14Z,17Z))
[M+Na] 799.5727 12|PS(0-18:0/20:3(82,112,142))
[M+Na] 799.5727 12(PS(0-20:0/18:3(6Z2,9Z,12Z))
82255143 [M+Na] 799.5727 12(PS(0-20:0/18:3(92,12Z,152))
' [M+Na] 799.5727 12|PS(P-16:0/22:2(13Z,162))
[M+Na] 799.5727 12|PS(P-18:0/20:2(112,142))
[M+Na] 799.5727 12|PS(P-20:0/18:2(9Z,122))
824.56451| [M+Na] 823.5479 11|C18-0OH Sulfatide
[M+H] 825.5731 3|PI-Cer(t18:0/18:0)
[M+H] 825.5731 3|PI-Cer(t20:0/16:0)
[M+H] 825.5731 3|PI-Cer(d18:0/18:0(20H))
[M+H] 825.5731 3|PI-Cer(d20:0/16:0(20H))
[M+H] 803.5829 13|PE(P-20:0/22:6(42,7Z,10Z,132,16Z,19Z))
826.58295 | [M+H] 803.604 12[PS(0-16:0/22:1(112))
[M+H] 803.604 12[PS(0-18:0/20:1(112))
[M+H] 803.604 12[{PS(0-20:0/18:1(92))
[M+H] 803.604 12|PS(P-16:0/22:0)
[M+H] 803.604 12|PS(P-18:0/20:0)
[M+H] 803.604 12|PS(P-20:0/18:0)




Supplementary Table IV. Metabolomics data. LC-MS based metabolomic profiling of RA
and healthy (H) synovial fluid detected a large multivariate dataset with over a thousand
metabolite features and corresponding peak intensities.

Im/z [H1 [H2 [H3 |H4 [H5 IRA1  [RA2  |RA3
60.042408 12454 16752 10550 15593 15962 6418 0 12982
60.053188 3557 4258 2895 4020 4151 0 2930 3271

61.038174 260446 267141 210479 229631 403390 201525 180529 230244
61.049042 67898 66960 57027 57289 159785 53356 45753 58031

64.013374 33683 0 0 38189 34597 15807 30718 0
64.024506 10027 0 0 10737 9754 0 8987 0
64.035637 2047 0 0 2303 2099 0 1793 0
68.992561 12125 8686 12862 17932 13983 16784 11837 17990

69.00412 2918 0 3238 4109 3142 3959 2740 4159
70.062584 70398 0 89122 106434 91631 52311 58024 0
70.074226 20360 0 26983 30620 26072 15680 16851 0
72.041245 22591 0 0 0 19799 0 25742 14148

72.07962 154493 0 100721 0 117708 99375 55601 0
72.935432 7377 16338 7439 16460 16983 13598 6762 14958
72.947311 0 3488 1728 3449 3684 3028 0 3273
73.045364 0 0 8349 8256 9296 8119 9245 9007
74.059425 0 0 12844 23033 17578 18269 15968 0
74.095345 2580 0 0 0 0 0 2207 2416

81.51992 0 26510 5095 6902 0 5008 8437 25873
81.934921 4091 9118 4622 11356 10315 8372 3895 7574
84.041656 9420 0 10387 13300 14207 0 5310 0
84.959145 11006 11373 0 0 11156 6211 11128 10131

84.97197 2795 2998 0 0 3570 0 2051 2509
88.508682 0 0 6566 0 5057 8384 85633 0

89.506088 123121 68281 111205 151022 107470 149811 119790 154670
89.5619249 41056 21356 34133 41757 26288 44120 42672 44702
89.532417 17406 5439 13821 15287 8840 16581 18305 16854
89.545578 11293 3235 9186 9572 5143 10271 12007 10796
89.562035 6243 0 5256 5061 0 5895 6812 6049
89.575195 2490 0 2104 0 0 1913 2744 2483
90.006889 20789 11524 18241 23284 15440 22984 20886 22784
90.020088 5231 2500 4540 5564 3547 5921 5855 5607

90.033287 1779 0 0 1846 0 1876 2017 1901
90.053085 86243 0 88012 0 73423 21374 23387 4236
90.505783 6713 6259 0 7327 6166 0 6179 6457

90.899918 7573 11922 7718 16787 18185 12926 6910 12515
90.976196 0 0 42648 0 0 32824 52635 0



90.989464
91.002731
92.896851
96.918144
97.965179
97.975502
99.076668

102.0514
109.02067
110.01788
110.02882
110.03976

110.0507
110.06165
110.06895
110.51818
110.52914
113.95925
113.97039
113.98153
114.07066
114.08923
115.95409
115.96532
116.06645

116.0777
116.08894
116.10393
117.07272
117.95111
118.08334
118.09468
118.10602
118.12113
119.08692

119.0983
120.06425
121.06854
122.09238
122.10391
122.11544

0

0
2460
4184
5165
2111
5836
6516
4882
63730
31857
12789
6112
4517
10316
11222
4802
15647
7218
2112
22345
98491
5070
2150
563078
312088
118803
19964
36964

O OO oo

9310
40059
38420
68401
28718

8648

4146

7417
3087

O OO OO oo

13674
0

0
21845
9694
2686
0
271254
6293
2408
0

0

0
49483
0
2065
0
17813
5207

3310

61418
25223
7643

682910
296932
110755
9041
43991
0
352309
0
75903
32884
29646
11205
76020
33915
54898
24065
7021

0

0

5690
5905
9391
3854

0
16631
3419
48350
20296
7360
3052

0
13276
6739
3002
26847
11791
3478

0
129703
5033
2086
317437
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156.97894
157.07481
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160.09222
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203.92731
204.08128
204.13594
204.15085
205.12094
205.92363
206.88791
207.91965
207.92967
208.13031
208.14035
209.12489
209.13495
209.92024
213.98071
214.10283
214.13846
216.91072
218.918
221.08963
223.10573
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223.1317
223.14209
223.16287
226.13918
226.14963
226.1601
226.94527
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245.1837
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254.81697
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259.10947
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298.81421
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340.75723
340.77005
340.7829
341.25815
341.271
343.25903
344.8588
348.27066
349.23184
351.24292
351.25595
351.26248
351.758
352.35181
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