Supplementary Table S1: The clinical characteristics of participants.

Characteristics Rheumatoid arthritis Osteoarthritis
Number 25 25

Age (years)” 63.25 £10.24 65.34 £13.25
Sex (Male/Female) 520 520
Anti-CCP (IU/mL)" 102.50 (37.00, 251.50) /

RF (IU/mL)" 67.00 (35.50, 148.50) /

CRP (mm/h)° 10.35 (3.16, 17.78) /

ESR (mg/mL)° 31.00 (24.50, 41.00) /

* Expressed as the median (25th to 75th percentile).

® Expressed as the means + SD (standard deviation).
Abbreviations: anti-CCP, anti-cyclic citrullinated peptide antibody; RF, rheumatoid factor;
CRP, C-reactive protein; ESR, erythrocyte sedimentation rate.



Supplementary Table S2: The gene panel marking 28 immune cell types.

Cell types Genes

Activated B cell ADAM28 CD180 CD79B BLK CDI19 MS4A1 TNFRSF17 IGHM GNG7 MICAL3  SPIB HLA-DOB IGKC PNOC FCRL2 BACH2
CR2 TCLIA AKNA ARHGAP25 CCL21 CD27 CD38 CLECI7A  CLECY9A  CLECLI

Activated CD4 T cell AIM2 BIRC3 BRIP1 CCL20 CCL4 CCL5 CCNBI1 CCR7 DUSP2 ESCO2 ETS1 EXO1 EXOC6 IARS ITK KIF11
KNTC1 NUF2 PRC1 PSATIL RGS1 RTKN2 SAMSNI  SELL TRAT1

Activated CD8 T cell ADRMI1 AHSAI1 CIGALTIC1 CCT6B CD37 CD3D CD3E CD3G CD69 CDBA CETN3 CSEIL GEMING6 GNLY GPT2 GZMA
GZMH GZMK IL2RB LCK MPZL1 NKG7 PIK3IP1 PTRH2 TIMMI13  ZAP70

Central memory CD4 T cell  ABHD3 AHNAK ANXA2P2  AOP3 ATHLI BMI1 BZW2 CD63 COL4A1 CYLD ELMO2 FYN GLIPRI  GSS IFITM2 ITGB1
1ITGB2 KLF5 LSP1 NDUFB9 PKM2 SFXN3 SIRPG SMAD4 STX4 TRADD VIM XRCC6

Central memory CD8 T cell ~ ACTN4 ADAMI2 ADCY9 F13A1 FCERIG FCGR3B FGF7 FKBP4 GLUD1 GM2A GUSB ILIRN NOL11 NTRK1 RARA RNF128
SIGLEC1 TNFRSF11A TOX4 UBAS52 ULBP1

Effector memeory CD4 T cell ATM CASP3 CASO1 CD300E DARS DOCK9 EXOSC9 EZH2 GDE1 1L34 NCOA4  NEFL PDGFRL PTGS1 REPS1 SCG2
SDPR SIGLEC14  SIGLEC6 TALI TFEC TIPIN TPK1 UOCRB USP9Y WIPF1 ZCRBI

Effector memeory CD8 T cell ACAP1 APOL3 ARHGAP10 ATP10D C3ARI1 CCR5 CD160 CD55 CFLAR CMKLRI DAPP1 FCRL6 FLT3LG GZMM HAPLN3 HLA-DMB
HLA-DPA1 HLA-DPB1 IFIl16 LIMEL LTK NFKBIA SETD7 SIK1 TRIB2

Gamma delta T cell ACP5 AQPY BTN3A2 Clorf54 CARDS CCL18 CD209 CD33 CD36 CDKS5 ILIORB  KLRF1 LGALSI MAPK7 KLHL7 KRT80
LAMCI1 LCORL LMNBI1 MEIS3P1  MPL FABP1 FABPS FADD MFAP3L  MINPPI RPS24 RPS7 RPS9 DBNL CCL13

Immature B cell CD22 CYBB FAMI29C  FCRLI1 FCRL3 FCRLS FCRLA HDAC9 HLA-DQA1 HVCN1  KIAA0226 NCF1 NCFIB  P2RY10 SP100 TXNIP
STAP1 TAGAP ZCCHC2

Memory B cell AICDA CCNA2 CDKN3 CLCNS5 ENPP1 FCERIA FCRL4 MYC RUNX2 SORLI1 SOX5 STAT5A STATSB TLRY

Regulatory T cell CCL3L1 CD72 CLECSA FOXP3 ITGA4 LICAM LIPA LRP1 LRRC42 MARCO MMPI2 MNDA MRC1 MS4A6A PELO PLEK
PRSS23 PTGIR STS8SIA4 STABI

T follicular helper cell B3GATI CDK5R1 PDCD1 BCL6 CD200 CD83 CD84 FGF2 GPRI18 CEBPA  CECRI CLECI0A CLEC4A CSFIR CTSS DMN
DPP4 LRRC32 MC5R MICA NCAMI1 NCR2 NRP1 PDCDILG2 PDCD6 PRDX1 RAEL RAETIE SIGLEC7 SIGLEC9 TYRO3 CHSTI12
CLIC3 IVNSIABP KIR2DL2 LGMN

Type 1 T helper cell CD70 TBX21 ADAMS AHCYL2 ALCAM B3GALNT1 BBSI12 BST1 CD151 CD47 CD48 CD52 CD53 CD59 CD6 CD68
CD7 CD9% CFHR3 CHRM3 CLEC7A COL23A1 COL4A4 COL5A3 DABI DLEU7 DOC2B  EMPI F12 FURIN GAB3 GATM
GFPT2 GPR25 GREM2 HAVCRI  HSDIIBI HUNK IGF2 RCSD1 RYRI SAV1 SELE SELP SH3KBP1 SIT1 SLC35B3  SIGLEC10
SKAPL THUMPD2  TIGIT ZEB2 ENCI1 FAMI34B FBXO030 FCGR2C STAC LTC48 MANIBI MDHI MMD RGS16 ILI2A P2RX5
CD97 ITGB4 ICAM3 METRNL  TNFRSFIA IRF1 HTR2B CALDI1 MOCOS TRAF3IP2 TLR8 TRAF1 DUSP14

Type 17 T helper cell ILI7A ILI7RA C2CD4A C2CD4B CA2 CCDC65 CEACAM3 IL17C IL17F ILI7RC  ILI7RE  IL23A ILDR1 LONRF3 SH2D6 TNIP2
ABCAI ABCBI ADAMTSI2 ANKI ANKRD22 B3GALT2 CAMTAl CCR9 CD40 GPR44 IFT80

Type 2 T helper cell ASB2 CSRP2 DAPK1 DLC1 DNAICI2 DUSP6 GNAIL LAMP3 NRP2 OSBPLIA PDE4B PHLDAl PLA2G4A RAB27B RBMS3 RNF125
TMPRSS3  GATA3 BIRCS CDC25C CDC7 CENPF CXCR6 DHFR EVI5 GSTA4  HELLS 1L26 LAIR2

Activated dendritic cell ABCDI1 c10C CAPG CCL3L3 CD207 CD302 ATP5B ATPSL ATP6VIA BCL2L1 CIOB SNURF  SPCS3 CCNAL CEACAMS NOS2
SRAL TNFRSF6B TREMI1 TREMLI1 RHOA SLC25A37 TNFSF14 TREML4  VNN2 XPO6 CLEC4C TNFAIP2 UBD ACTR3 RABIA SLA
HLA-DOA2 SIGLECS SLAMF9

CD56bright natural killer cell ABAT Cllorf75 C5orfl5 CDHR1 DCAFI12 DYNLLI GPRI37B  HCP5 HDGFRP2 KRT86 MLST8 ELMOD3 ENTPD5 FAMII9A FAMI79A CLIC2
COX7A2L CREB3L4  CSF1 CSNK2A2 CSTA CSTB CTPS CTSD FST GATA2 GMPR HDC HEY1 HOXA1 HS2ST1 HS3ST1
BCLI11B CDH3 MYL6B NAAL6 CIOA CIOB CYP27B1 EIF3M

CD56dim natural killer cell ~ CYP27A1 DDX55 DYRK2 RPL37A NOTCH3 AKR7A3 GPRC5C  GRINI HLA-E PORCN  PSMC4  UPPI1 IL2IR KIR2DS1 KIR2DS2  KIR2DS5

Eosinophil GIPR KRT18P50 LRMP FOSB RRP12 GPR183 NR4A3 ST3GAL6 DEPDC5 PDE6C PKD2L2  GPR65 ILSRA P2RY14 DACH1 DAPK2
EMR3

Immature dendritic cell ACADM AHCYLI ALDHIA2 ALDH3A2 ALDH9A1 ALOXI5 AMT ARLI1 ATIC ATP5A1 CAPZAl1 LILRA5S RDX RRAGD TACSTD2 INPPSF
RAB38 PLAU CSF3R SLCI8A2  AMPD2 CLTB Clorfl162

Macrophage ATF1 CCL1 CCL14 CCL23 CCL26 CD300LB  CNRI CNR2 EIF1 EIF4A1  FPRI1 FPR2 FRAT2 GPR27 GPR77 RNASE2
MS4A2 BASP1 IGSF6 HK3 VNN1 FES NPL FZD2 FAMI198B  HNMT SLCI5A3 CD4 TXNDC3 FRMD4A  CRYBBI HRHI
WNT5B

Mast cell ADAMTS3 CPA3 CMA1 CTSG ARHGAP15 CPM FCNI1 FTL HSPA6 ITGA9 RNASE3 S100A4  SIGLEC8 SLC6A4 PTGS2 EGR3
PILRA

MDSC CCR2 CD14 CD2 CD86 CXCR4 FCGR2A  FCGR2B FCGR3A  FERMT3  GPSM3  ILI8BP IL4R ITGAL ITGAM PARVG PSAP
PTGER2 PTGES2 S100A8 S100A9

Monocyte ASGR2 CFP ASGRI1 CDID UPK3A ACTGI1 ANXAS ATP6VIB2 CFL1 DAZAP2 CTBS EMR4P  HIVEP2 MARCKSLI MBP MMP15
PNPLA6 TMBIM6 PQBP1 TEX264 IKZF1

Natural killer cell AKT3 AXL BST2 CDH2 CRTAM CSF2RA CTSZ CXCL1 CYTH1 DAXX DGKH DLL4 DPYD ERBB3 F1IR FAM27A
FAM49A FASLG FCGRIA FN1 FSTL1 FUCA1 GBP3 GLS2 GRB2 LST1 BCL2 CDC5L  FGF18 FUT5 FZR1 GAGE2
IGFBP5 KANK2 LDB3

Natural killer T cell BTN2A2 CD101 CD109 CNPY3 CNPY4 CREBI CRTC2 CRTC3 CSF2 KLRC1 FUT4 ICAM2 1L32 LAMP2 LILRBS KLRG1
HSPA4 HSPB6 ISM2 ITIH2 KDM4C KIR2DS4  KIRREL3 SDCBP NFATC2IP MICB KIR2DL1 KIR2DL3 KIR3DL1 KIR3DL2  NCRI1 FOSL1
TSLP SLC7A7 SPP1 TREM2 UBASH3A YBX2 CCDC88A CLECIA  THBD PDPN VCAMI EMRI

Neutrophil CREBS CDA CHSTI15 S100A12 APOBEC3A CASP5 MMP25 HAL Clorfl83  FFAR2 MAK CXCR1 STEAP4 MGAM BTNL8 CXCR2
TNFRSF10C VNN3

Plasmacytoid dendritic cell CBX6 DAB2 DDX17 HIGDIA IDH3A IL3RA MAGEDI NUCB2 OFDI1 OGT PDIA4 SERTAD2 SIRPA TMED2 ENG FCAR
IGF1 ITGA2B GABARAP__ GPX1 KRT23 PROK2 RALB RETNLB __RNF141 SECI4L1 SEPXI1 EMP3 CD300LF_ABTBI KLHL21 PHRF1




Supplementary Table $3: B-cell related pathways obtained from Molecular Signatures Database with C5-Gene Ontology.

B cell-related signaling pathways Genes

GOBP B 1 B CELL DIFFERENTIATION CDI19 CMTM7 MALTI PLCL2 SLAMF8

GOBP ANTIGEN RECEPTOR MEDIATED SIGNALING PATHWAY L1 ADA BANK1 BAX BCARI BCL10 BCL2 BLK BLNK BMX BRAF BTK BTNIAIL BTN2A1 BTN2A2
BTN2A3P BTN3Al BTN3A2 BTN3A3  BTNLIOP BTNL2 BTNL3 BTNLS BTNL9 CACNB3 CACNB4  CARDII CBLB CCR7 CD160
CDI19 CD22 CD226 CD247 CD276 CD28 CD300A CD38 CD3D CD3E CD3G CD79A CD79B CD81 CD8A
CD8B CEACAMI CMTM3  CRKL CSK CTLA4 DENNDIB DGKZ DUSP22  DUSP3  EIF2B1 EIF2B2 EIF2B3 EIF2B4 EIF2B5
ELF1 ERMAP EZR FCGR2B  FCHOI1 FCRL3 FOXP1 FOXP3 FYBI FYB2 FYN GATA3 GBP1 GCSAM GCSAML
GPS2 GRB2 HHLA2  HLA-A HLA-DPB1 HLA-DOBI HLA-DRBI HLA-DRB2 HRAS ICOSLG  IGHA1 IGHA2 IGHD IGHE IGHG1
IGHG2 IGHG3 IGHG4 IGHM IGKC IGLC1 IGLC3 IGLC6 IGLC7 IKBKB  IKBKG INPPSD ITK KCNN4 KHDRBS1
KLHL6 LAPTMS LAT2 LAX1 LCK Lce2 LGALS3 LILRB4  LIMEI LPXN LYN MALT1 MAP3K7 MAPK1 MEF2C
MIRISA  MIRI9A MIR34A  MNDA MOG MS4A1 NCKAPIL NECTIN2 NFAMI NFATC2 NFKBI NFKBIA NFKBID NFKBIZ PAWR
PDE4B PDE4D PHPT1 PIK3CA  PIK3CD  PLCGI PLCG2 PLCL2 PLEKHAI PRAMI PRKCB PRKCH PRKD2 PRNP PSENI
PTPN2 PTPN22 PTPN6 PTPRC PTPRJ PVRIG RAB29 RBCK1 RC3HI RC3H2  RELA RFTNI RIPK2 RNF31 RPS3
SH2B2 SH2D1A SHB SKAPI SLA2 SLC39A10 SOSI SPG21 SPPL3 STAPI  STKI1 STOML2 SYK TEC TESPAI
THEMIS ~ THEMIS2 THY1 TMIGD2  TNFRSF21 TRAC TRAF6 TRAT1 TRBC1 TRBC2 TRDC TRGC1 TRGC2 TXK UBASH3A
UBE2N VAV3 VTCNI WNK1 ZAPT0 ZC3HI2A

GOBP B CELL ACTIVATION ABLI ADA ADAMI17 ADGRG3 AHR AICDA AKAPI7A  AKIRIN2 APLF AQP8 ATADS T™ BAD BAK1 BANK1
BATF BAX BCL2 BCL3 BCL6 BLNK BMII BST1 BST2 BTK Cl170rf99 CARDI1 CASP3 CASP8 CCR6
CDI180 CDI19 CD22 CD27 CD28 CD300A CD320 CD38 CD40 CD40LG CD70 CD74 CD79A CD79B CD81
CD86 CDHI7 CDKNIA CEBPG CHRNA4 CHRNB2  CLCF1 CMTM7  CRI CR2 CTLA4 CTPS1 CXCRS DCAF1 DCLREIC
DLLI DNAJBY DOCK10 DOCKI1I  EP300 EPHB2 ERCC1 EXO1 EXOSC3  EXOSC6 EZH2 FCGR2B FCRL1 FCRL3 T3
FNIP1 FOXI1 FOXP3 FZD9 GAPT GPR183 GPS2 HDAC4  HDACS HDAC9 HHEX HMCES HMGB3 HSPD1 ICOSLG
D2 IFNAT IFNAIO  IFNAI3 IFNAI4  IFNAI6 IFNAI17 TFNA2 IFNA21 IFNA4  IFNAS IFNA6 IFNA7 IFNAS IFNB1
IFNE IFNK IFNW1 IGBP1 IKZF3 IL10 IL11 IL13 12 121 IL27RA IL2RG L4 1L411 ILS
1L6 L7 IL7R L9 INHA INHBA INPPSD IRF2BP2  IRF8 IRS2 ITFG2 ITGA4 ITGB1 ITM2A JAK3
KIT KLF6 KMTSB  KMTSC LAPTMS  LAT2 LAX1 LEF1 LFNG LGALS1 LIG4 LRRCSA LYLI LYN MAD2L2
MALTI MEF2C MFNG 1F MIRI7THG MIRI185 MIRI9A MLHI MMP14 MNDA  MS4A1 MSH2 MSH6 MZBI1 BN
NCKAPIL NDFIP1 NFAMI  NFATC2 NFKBIZ NHEJl NKX2-3 NOD2 NOTCH2  NSD2 NTRK1 ONECUTI  PARP3 PAWR PAXS
PRKCB PRKCD PRKDC  PRLR PTK2B PTPN2 PTPN6 PTPRC PTPRJ RABL3  RAGI RAG2 RASGRP1  RBPJ RC3HI
RIF1 RNF168 RNF8 SAMSNI  SANBR  SASH3 SFRP1 SH3KBP1 SHB SHLDI  SHLD2 SHLD3 SKAP2 SLAMF8 SLC15A4
SLC25A5  SLC39A10 SLC39A7 SP3 SPI1 ST3GAL1  STATSB STAT6 SUPT6H  SWAP70 SYK SYVNI1 TBCIDI0C TBX21 TCF3
PAXIP1 PCID2 PELII PHB1 PHB2 PHF14 PIK3CD PIK3R1 PIK3R2 PIK3R3  PKNI PLCG2 PLCL2 POU2AF1  PPP2R3C
TCIRGl  TFRC TGFBI THEMIS2 THOCI TICAM1 TIRAP TLR4 TLRY TNFAIP3 TNFRSF13B TNFRSFI3C TNFRSF21 TNFRSF4  TNFSF13
TNFSF13B TNFSF4 TNIP2 TOP2B TP53 TPS3BP1 TPD52 TRAF3IP2 TXLNA TYROBP UNG VAV3 VCAMI WNT3A XBP1
YY1 ZAPT0 ZBTBI ZBTBTA  ZFP36L1 ZFP36L2

GOBP B CELL ACTIVATION INVOLVED IN IMMUNE RESPONSE ABLI ADA AICDA APLF ATADS BATF BCL3 BCL6 Cl170rf%9  CCR6 CDI180 CD19 CD28 CD40 CD40LG
CDHI7 CLCF1 CRI1 DLLI DOCK10 DOCKI1 ERCC1 EXO1 EXOSC3  EXOSC6 FCGR2B FOXP3 GAPT GPR183 HMCES
HSPD1 IFNBI IL10 L2 121 IL27RA L4 1L6 IRF8 ITFG2 ITM2A KMT5B KMTSC LFNG LGALS1
LIG4 MAD2L2  MFNG MLH1 MSH2 MSH6 NBN NDFIP1 NFKBIZ ~ NKX2-3 NOTCH2  NSD2 PARP3 PAXIP1 PHF14
PLCG2 PLCL2 POU2AF1 PTK2B PTPRC RAG2 RIF1 RNF168  RNF8 SANBR  SHLDI SHLD2 SHLD3 SLCISA4  SPIl
ST3GAL1 STAT6 SUPT6H SWAP70  TBX21 TFRC TGFBI THOC1 TLR4 TNFSF13 TNFSF4 TP53BP1 UNG XBP1

GOBP B CELL APOPTOTIC PROCESS ADA AURKB BAK1 BCLI10 BCL2 BCL6 BTK CD74 1P1 FOXP1 HSH2D L10 12
IRS2 LYN MIF MIRI7THG NFKBIZ NOC2L ORMDL3  PDCDI PKN1 SLC39A1t TNFRSF21  TRAF3IP2

GOBP B CELL CHEMOTAXIS CH25H CXCL13 CYP7BI  GAS6 HSD3B7  PIK3CD PTK2B XCL1

GOBP B CELL DIFFERENTIATION ABLI ADA ADAMI17 ADGRG3  AICDA AQP8 ATM BAD BAK1 BAX BCL2 BCL3 BCL6 BLNK BTK
Cl170rf99  CARDI1 CDI19 CD27 CD40LG  CD79A CD79B CDHI17 CEBPG CLCFI  CMTM7 CRI1 CR2 DCAF1 DCLREIC
DLLI DNAJBY DOCK10 DOCKI1I  EP300 EZH2 FCGR2B FCRL3 FLT3 FNIP1 FZD9 GPRIS83 GPS2 HDAC4 HDACS
HDACY HHEX HMGB3 2 IFNAT IFNAIO IFNAI3 IFNA14 IFNA16 IFNAI17  IFNA2 TFNA21 IFNA4 IFNAS IFNA6
IFNA7 IFNAS IFNBI IFNE IFNK IFNW1 IKZF3 IL10 ILT1 12 121 IL2RG L4 L4101 1L6
L7 L9 INHA INHBA INPPSD  IRF2BP2 IRF8 ITFG2 ITGA4 ITGBI ITM2A JAK3 KIT KLF6 LFNG
LGALS]  LRRC8A LYLI MALTI MFNG MIRITHG ~ MMP14 MS4A1 MSH2 NCKAPII NFAM1 NFKBIZ NHEJ1 NKX2-3 NOTCH2
NTRK1 ONECUT1 PAXS PCID2 PHF14 PIK3CD PIK3R1 PIK3R2 PIK3R3 PLCG2  PLCL2 POU2AF1  PPP2R3C  PRKDC PTK2B
PTPN2 PTPN6 PTPRC PTPRJ RABL3 RAGI RAG2 RBPJ SFRP1 SLAMF8 SLC25A5  SLC39A7  SP3 SPI1 ST3GALI
STATSB  SYK SYVNI TCF3 TCIRGI  TLR9 TNFSFI3B  TOP2B TPS3 TPD52  TRAF3IP2  VCAMI XBP1 YY1 ZBTB1
ZBTBTA  ZFP36L1 ZFP36L.2

GOBP B CELL LINEAGE COMMITMENT BCL2 PRKDC RAG2 SLAMF8  TCF3 TPS3

GOBP B CELL HOMEOSTASIS ABLI ADA BAK1 BAX BCL10 BCL2 BCL2L11  CAMLG  CASP3 CD74 DOCK10 DOCKI1 FOXP3 GAPT HIFIA
IL7R LYN MEF2C MIF MIRI7THG NCKAPIL PKNI PPP2R3C  RC3HI RC3H2  SASH3 SH2B2 SOS1 S0S2 SPNS2
TNFAIP3  TNFRSF13B TNFSF13B TRAF3IP2

GOBP B CELL MEDIATED IMMUNITY AICDA PLF ‘ADS B2M BATF BCL10 BCL3 BCL6 BTK C170rf99 C10A C10B CIOBP C10C CIR
CIRL Cis c2 c3 C4A C4B C4BPA C4BPB C5 C6 7 C8A C8B C8G 9
CARDY CCR6 CDI19 CD226 CD27 CD28 CD40 CD40LG  CD46 CD55 CD70 CD74 CD81 CFI CLCF1
CLU CRI1 CRIL CSF2RB  ERCC1 EXO1 EXOSC3 EXOSC6 FCERIG FCER2 FCGRI1A FCGR2B FCGR3A FOXI1
FOXP3 GAPT HLA-DMA HLA-DMB HLA-DOA HLA-DOB HLA-DPAI HLA-DPBI HLA-DQA1 HLA-DO/ HLA-DOBI HLA-DQB2 HLA-DRA HLA-DRBI HLA-DRB3
HLA-DRB4 HLA-DRBS HLA-E HLA-G HMCES  HPX HSPD1 IGHG1 IL10 ILI3RA2 IL2 IL2IR IL27RA IL2RB L4
L9 9R INPPSD  IRF7 KMTSB  KMTsC LIG4 LTA MAD2L2  MASP2 MBL2 MLHI MPL MSH2 MSH6
MYD88  NBN NDFIPI  NECTIN2 NFKBIZ NOD2 NSD2 PARP3 PAXIP1 PRKCD  PTPN6 PTPRC RIF1 RNF168 RNF8
SANBR SERPING1  SHLDI SHLD2 SHLD3 SLA2 SLCISA4  STAT6 SUPT6H  SUSD4  SVEPI SWAP70 TBX21 TCIRG1 TFRC
TGFBI THOC1 TLRS TNF TNFSF13  TNFSF4 TPS3BP1 TRAF3IP2 TREM2 TREX1  UNG XCL1 zpP3

GOBP B CELL PROLIFERATION ABLI ADA AHR ATADS ATM BAX BCL2 L6 BMII BST1 BTK CARDI1 CASP3 CDI80 CD19
CD22 CD300A CD320 CD38 CD40 CD40LG CD70 CD74 CD79A CD81 CDKNIA  CHRNB2  CLCF1 CR2 CTLA4
CTPS1 EPHB2 FCGR2B  FCRL3 GAPT GPR183 HSPD1 IFNAT IFNAI10 IFNAI3  IFNA14 IFNA16 IFNAI17 IFNA2 IFNA21
IFNA4 IFNAS IFNA6 IFNA7 IFNAS IFNBI IFNE IFNK TFNW1 IKZF3 IL10 IL13 L2 121 L4
LS L7 IL7R L9 INPPSD RS2 LEF1 LYN MEF2C MIF MIR185 MNDA MS4A1 MZBI1 NCKAPIL
NFATC2  NFKBIZ PAWR PELII PKN1 PLCL2 PRKCD RLR TPRC RAG2 RASGRP1  RC3HI SASH3 SHB SLC39A10
TFRC TICAM1 TIRAP TLR4 TLRY TNFRSF13B TNFRSF13C TNFRSF21 TNFRSF4 TNFSF13] TYROBP ~ VAV3 WNT3A

GOBP B CELL PROLIFERATION INVOLVED IN IMMUNE RESPONSE ABLI CDI80 CDI19 GAPT PLCL2 TLR4

GOBP B CELL RECEPTOR SIGNALING PATHWAY ABLI BANK1 BAX BCARI CL2 BLK BLNK BMX BTK CD19 CD22 CD300A CD38 CD79A CD79B
CD81 CMTM3 CTLA4 FCGR2B  FCRL3 FOXP1 GCSAM GCSAML  GPS2 GRB2 IGHA1 IGHA2 IGHD IGHE IGHG1
IGHG2 IGHG3 IGHG4 IGHM IGKC IGLC1 IGLC3 IGLC6 IGLC7 ITK KLHL6 LAT2 LCK LIME1 LPXN
LYN MAPK1 MEF2C MIRISA  MIRI9A  MIR34A MNDA MS4A1 NCKAPIL NFAMI NFATC2 NFKBI NFKBIA NFKBIZ PIK3CD
PLCG2 PLCL2 PLEKHAI PRKCB PRKCH  PTPN22 PTPN6 PTPRC RFTNI SH2B2  SLC39A10 SOSI STAP1 SYK TEC
TMIGD2  VAV3

GOBP GERMINAL CENTER B CELL DIFFERENTIATION ADA CDHI7 121 1L6 IRF8 ITFG2 PHF14 POU2AF1 SPI1

GOBP GERMINAL CENTER FORMATION ADA ADAMI17  BCL3 BCL6 CXCL13  FOXJI KLHL6 MEF2C NFKB2 PKN1 RC3H1 TNFAIP3  TNFSFI3B UNCI3D

GOBP IMMATURE B CELL DIFFERENTIATION ABLI ATM FNIP1 IRF2BP2  KIT LRRC8A PRKDC RAGI RAG2 SPI1 SYVN TRAF3IP2

GOBP INFLAMMATORY RESPONSE TO ANTIGENIC STIMULUS A2M BTK 3 CCR7 CD28 CD6 CD68 CD81 CNRI CXCR2 CYSLTR1 ELANE EXT1 FCGRIA FCGR2B
FCGR3A  FGR FURIN FUT7 FYN GATA3 GPR17 GPX1 HCK HLA-DRE HLA-E HMGBI1 HMGB2 IGHG1 IL10
IL12B ILIF10 ILIRN IL20RB 1L25 IL2RA IL31RA IL36A 1L36B 1L36G IL36RN 1L37 ILSRA KARSI LTA

N MAPK 14 MIR105-1 MIRI9A  MIRI9BI MIR6869 MKRN2 NLRP6 NOD2 NOTCHI NOTCH2  NPY NPYSR OPRM1 PARK7

PLA2G2D PLCGI PLK2 PNMAIL PSMAI PSMB4 RAB44 RASGRP1 RBPJ RHBDF2 SELENOS SRC SYK TNF TREM2
TREX1 YESI ZP3

GOBP ISOTYPE SWITCHING TO IGA ISOTYPES CCR6 MLH1 MSH2 NSD2 TGFBI THOC1 TNFSF13

GOBP ISOTYPE SWITCHING TO IGG ISOTYPES ATADS CD28 CD40 FOXP3 HSPDI1 L2 IL27RA L4 MLHI MSH2 NDFIP1 PAXIP1 PTPRC SLCISA4  TBX21

GOBP MARGINAL ZONE B CELL DIFFERENTIATION BCL3 CDHI7 DLLI DOCK10 DOCKIl LFNG MFNG NOTCH2 PTK2B

GOBP MATURE B CELL DIFFERENTIATION ADA BCL3 BCL6 Cl70rf99  CDI19 CDHI7 CMTM7 CRI1 DLL1 DOCK10 DOCKI1 FCGR2B GPR183 1L10 12
121 IL2RG IL6 IRF8 ITFG2 ITM2A LFNG LGALS1  MALTI MFNG  NFKBIZ NKX2-3 NOTCH2  PHFI14 PLCG2
PLCL2 POU2AFI  PTK2B RAG2 SLAMF8  SPIl ST3GAL1  XBP1

GOBP MATURE B CELL DIFFERENTIATION INVOLVED IN IMMUNE RESPONSE ADA BCL3 BCL6 Cl170r99  CDHI17 CRI1 DLLI DOCKI10 DOCKIl  FCGR2B GPRI83 IL10 L2 121 IL6
IRF8 ITFG2 ITM2A LFNG LGALS1  MFNG NFKBIZ NKX2-3 NOTCH2 PHF14  PLCG2 POU2AF1  PTK2B RAG2 SPI1
ST3GAL1 XBPI

GOBP NEGATIVE REGULATION OF B CELL ACTIVATION ATM BANKI1 BCL6 BTK CASP3 CD300A CRI1 CTLA4 FCGR2B  FOXIJ1 FOXP3 HMGB3 D2 1L10 INHA
INHBA INPPSD LAPTMS LYN MIRI85 ~ MNDA NDFIP1 PARP3 PAWR PKN1 RC3H1 SAMSN1 SFRP1 TBCID10C THOCI
TNFAIP3  TNFRSF13B TNFRSF21 TYROBP

GOBP NEGATIVE REGULATION OF B CELL APOPTOTIC PROCESS ADA BCL10 BCL2 BCL6 CD74 FOXP1 HSH2D 12 IRS2 MIF MIRI7THG  NOC2L ORMDL3  PDCDI
SLC39A10

GOBP NEGATIVE REGULATION OF B CELL DIFFERENTIATION BCL6 CRI1 HMGB3  ID2 INHA INHBA SFRP1

GOBP NEGATIVE REGULATION OF B CELL MEDIATED IMMUNITY BCL6 C4BPA C4BPB CD46 CRI1 CRIL CR2 FCGR2B  FOXIJ1 FOXP3  NDFIPI PARP3 PTPN6 SUSD4 SVEP1
THOC1

GOBP NEGATIVE REGULATION OF B CELL PROLIFERATION ATM BTK CASP3 CD300A  CTLA4 FCGR2B 1L10 INPPSD  LYN MIRI85 MNDA PAWR PKNI RC3H1 TNFRSFI13B
TNFRSF21 TYROBP

GOBP NEGATIVE REGULATION OF B CELL RECEPTOR SIGNALING PATHWAY CD22 CD300A FCGR2B  FCRL3 GPS2 LPXN MIR34A PLCL2

GOBP PLASMA CELL DIFFERENTIATION BCL6 CRI1 IL10 L2 ITM2A LGALSI NFKBIZ NKX2-3  XBP1

GOBP POSITIVE REGULATION OF B CELL ACTIVATION ADA AKIRIN2  ATADS AD BCL2 BCL6 BMII BST1 BTK CARDI1 CD27 CD28 CD320 CD38 CD40
CD74 CD81 CDKNIA CHRNB2 CLCF1 EPHB2 EXOSC3 EXOSC6  FCRL3 GPRI83  HMCES IL10 1L13 L2 121
IL2RG L4 LS 1L6 L7 INPPSD IRS2 KMTSB  KMTsC MAD2L2 MEF2C MIF MLH1 MMP14 MSH2
NCKAPIL NFATC2 NOD2 NSD2 PAXIP1 PCID2 PELII PPP2R3C  PRLR PTPRC  RIFI SASH3 SH3KBPI  SHLDI SHLD2
SHLD3 SLC39A10  SPII STATSB ~ STAT6 SYK TBX21 TFRC TGFBI TICAM1 TIRAP TLR4 TLR9 TNFRSF13C TNFRSF4
TNFSFI13  TNFSFI3B TNFSF4  TNIP2 TPS3BP1  VAV3 WNT3A XBP1

GOBP POSITIVE REGULATION OF B CELL DIFFERENTIATION BTK CD27 1L10 12 IL2RG L7 INPPSD  MMP14 NCKAPII PCID2 PPP2R3C  SPII STATSB SYK
XBP1

GOBP POSITIVE REGULATION OF B CELL MEDIATED IMMUNITY ATADS BTK Cl70rf99  C3 CD226 CD28 CD40 CLCF1 EXOSC3  EXOSC6 FCER2 FCGRI1A HLA-E HMCES HPX
L2 L4 KMTSB  KMTSC LTA MAD2L2  MLHI1 MSH2 NECTIN2 NOD2 NSD2 PAXIP1 PTPRC RIF1 SHLDI
SHLD2 SHLD3 STAT6 TBX21 TFRC TGFBI TNF TNFSF13  TNFSF4  TPS3BP1 TREM2 XCL1

GOBP POSITIVE REGULATION OF B CELL PROLIFERATION ADA ATADS BCL2 BCL6 BMII BST1 BTK CARDI1  CD320 CD38 CD40 CD74 CD81 CDKNIA  CHRNB2
CLCF1 EPHB2 FCRL3 GPR183 IL13 12 121 1L4 ILS L7 IRS2 MEF2C MIF NCKAPIL NFATC2
PELII PRLR PTPRC SASH3 SLC39A10 TFRC TICAM1 TIRAP TLR4 TLRY TNFRSF13C TNFRSF4  TNFSFI3B VAV3 WNT3A

GOBP POSITIVE REGULATION OF B CELL RECEPTOR SIGNALING PATHWAY CDS81 CMTM3 FOXP1 MIRISA  MIRI9A  NFAMI PRKCB PRKCH  SLC39A10 STAP1

GOBP PRO B CELL DIFFERENTIATION FLCN FLT3 FNIP1 HESI HESS LIG4 NOTCH1 NUDT21  PRKDC SOSs1 S0S2 SOX4

GOBP REGULATION OF B CELL ACTIVATION ADA AHR AKIRIN2  APLF ATADS  ATM BAD BANKI1 BCL2 BCL6 BMII BST1 BTK CARDI1 CASP3
CDI19 CD22 CD27 CD28 CD300A  CD320 CD38 CD40 CD74 CD81 CDKNIA  CHRNB2  CLCF1 CRI1 CTLA4
EPHB2 EXOSC3 EXOSC6 FCGR2B ~ FCRL3 FOXI1 FOXP3 GPRI83  HMCES HMGB3 ID2 IKZF3 1L10 1L13 12
121 IL27RA IL2RG L4 IL411 LS 1L6 L7 INHA INHBA  INPPSD IRS2 KMTSB KMTSC LAPTMS
LYN MAD2L2  MEF2C MIF MIRI7THG MIRI185 MLH1 MMP14 MNDA MSH2 MZBI1 NCKAPIL  NDFIP1 NFAMI NFATC2
NOD2 NSD2 PARP3 PAWR PAXIP1 PCID2 PELII KN1 PPP2R3C  PRLR PTPN6 PTPRC RC3HI1 RIF1 SAMSNI1
SASH3 SFRP1 SH3KBP1 SHLDI1 SHLD2 SHLD3 SLAMF8 SLCI5A4 SLC39A10 SPII STATSB STAT6 SUPT6H SYK TBCID10C
TBX21 TFRC TGFBI THEMIS2 THOCI TICAM1 TIRAP TLR4 TLRY TNFAIP3 TNFRSF13B TNFRSFI3C TNFRSF21 TNFRSF4  TNFSF13
TNFSF13B TNFSF4 TNIP2 TPS3BPI  TYROBP VAV3 WNT3A XBP1 ZFP36L1  ZFP36L2

GOBP REGULATION OF B CELL APOPTOTIC PROCESS ADA AURKB BAX BCL10 BCL2 BCL6 BTK CD74 FNIP1 FOXP1  HSH2D IL10 w2 IRS2 LYN
MIRI7THG NOC2L ORMDL3 PDCDI1 SLC39A10 MIF

GOBP REGULATION OF B CELL DIFFERENTIATION BAD BCL6 K CARDI1  CD27 CRI1 FCRL3 HMGB3  ID2 IKZF3 1L10 12 IL2RG 1411 L7
INHA INHBA INPPSD  MIRI7THG MMP14  NCKAPIL NFAMI PCID2 PPP2R3C  PTPNG6  SFRP1 SLAMF8 SPI1 STATSB SYK
TLR9 XBP1 ZFP36L1  ZFP36L2

GOBP REGULATION OF B CELL MEDIATED IMMUNITY APLF ATADS BCL6 BTK C170rf99 3 C4BPA C4BPB CD226 CD28 CD40 CD46 CLCF1 CRI1 CRIL
CR2 EXOSC3 EXOSC6 FCER2 FCGRIA  FCGR2B FOXIJ1 FOXP3 HLA-E HMCES HPX IL10 L2 IL27RA L4
KMTSB  KMTSC LTA MAD2L2  MLHI MSH2 NDFIP1 NECTIN2 NOD2 NSD2 PARP3 PAXIP1 PTPN6 PTPRC RIF1
SHLD1 SHLD2 SHLD3 SLCISA4 STAT6 SUPT6H SUSD4 SVEP1 TBX21 TFRC TGFBI THOC1 TNF TNFSF13  TNFSF4
TPS3BPI  TREM2 XCL1

GOBP REGULATION OF B CELL PROLIFERATION ADA AHR ATADS ~ ATM BCL2 BCL6 BMII BST1 BTK CARDI1 CASP3 CD22 CD300A CD320 CD38
CD40 CD74 CD81 CDKNIA CHRNB2 CLCF1 CTLA4 EPHB2 FCGR2B ~ FCRL3  GPRI83 IKZF3 IL10 1L13 12
121 L4 LS L7 INPPSD RS2 LYN MEF2C MIF MIRI85 MNDA MZBI1 NCKAPIL NFATC2 PAWR
PELII KNI PRLR PTPRC RC3HI SASH3 SLC39A10 TFRC TICAM1  TIRAP  TLR4 TLRY TNFRSF13B TNFRSF13C TNFRSF21
TNFRSF4 TNFSFI3B TYROBP VAV3 WNT3A

GOBP REGULATION OF B CELL RECEPTOR SIGNALING PATHWAY CDI19 CD22 CD300A  CDS8I CMTM3  FCGR2B FCRL3 FOXP1 GCSAM  GCSAML GPS2 LPXN LYN MIRIZA MIRI9A
MIR34A  NFAMI PLCL2 PRKCB PRKCH  PTPN22 SLC39A10 STAP1

GOBP REGULATION OF TYPE B PANCREATIC CELL DEVELOPMENT AKTI BAD BMALI CLOCK  GSK3A  GSK3B NKX6-1 RFX3 RHEB

GOBP TOLERANCE INDUCTION DEPENDENT UPON IMMUNE RESPONSE AIRE CD274 FOXP3 HAVCR2 HLA-G PSG9

GOCC B CELL RECEPTOR COMPLEX CD79A CD79B LIMET SYK TMIGD2

HP ABNORMAL B CELL MORPHOLOGY ADA ALGI2 ARHGEF1 ATPI1IA  B2M BACH2 BTK CARDI1  CASPI0  CDI9 CD79B CTNNBL1  CTPS1 DCLREIB  DCLREIC



DOCKS8  ELF4 FAS FASLG FCHO1 FNIP1 GFI1 HYOUI 1COs IGHM IGLL1 IKBKB IKBKG IKZF1 IKZF3
121 IL2RA IL6R IRF2BP2  IVNSIABP JAK3 KNSTRN  LCP2 LRBA MCMI0  MYDS88 MYSMI NBN NCKAPIL NFKB2
NHEJ1 PIK3CD PIK3R1 PLCG2 POMP PRIM1 PRKCD PTPRC RAC2 RAGI RAG2 RASGRPI  REL RIPK1 SASH3
SLC39A7  SOCS1 SP110 SPI1 STAT1 SYK TBX2 TCF3 TET2 TLRS TOMI1 TRNTI UNC119 WDRI1

HP ABNORMAL B CELL SUBSET DISTRIBUTION ARHGEF1 BACH2 CDI19 CTNNBLI CTPSI ELF4 FNIP1 HYOUI 1COs IKBKB  IL21 IL6R IRF2BP2 Lce2 LRBA
PIK3CD  PIK3RI PLCG2 POMP PRKCD  RASGRP1 REL SOCSI1 SP110 TET2 TOMI1

HP ABNORMAL PROPORTION OF CLASS SWITCHED MEMORY B CELLS CDI19 CTNNBLI  FNIP1 HYOU1 1Cos 121 IL6R IRF2BP2  LCP2 LRBA PIK3CD PLCG2 PRKCD REL SOCS1
TET2

HP ABNORMALITY OF HUMORAL IMMUNITY ADA ADA2 ADAMI17 ADAMTS3 AICDA AK2 ALB ALG12 ARHGEF1 ATM ATP6AP1  ATP6AP2  B2M BACH2 BCL10
BLM BLNK BTK CI0A C10B C10C Cis c3 C4A C4B Cs c7 C8A C8B
9 CARDI10 CARDI1  CARDY CARMIL2 CARSI CASPI10 CASP8 CAVINI ~ CCBEl  CCNDI CD19 CD247 CD27 CD28
CD3D CD3E CD3G CD40 CD40LG  CD46 CDs5 CD70 CD79A CD79B  CD81 CDCA7 CDSN CFB CFD
CFH CFHRI1 CFHR3 CFI CFP CITA CISD2 CNBP COG6 COL1Al COL7A1 CR2 CSNK2A1  CTLA4 CTNNBLI1
CTPS1 CXCR4 DCLREIC DNASEIL3 DNMT3B DOCKS8 ELANE EPGS ERCC2 ERCC3  EXTL3 ‘AS FASLG FAT4 FLNA
FNIP1 FOXP3 GALK1 BAL GPC3 GPC4 GPR35 GTF2E2  GTF2HS  HELLS HLA-DQAI HLA-DOBI HLA-DRBI HYOUI 1Cos
IFIH1 IFNGR1 IGHG2 IGHM IGKC IGLL1 IKBKB IKBKG IKZF1 IL12A IL12RBI 121 IL2IR IL2RA IL2RB
IL2RG IL4R IL6R IL6ST IL7R 1PO8 IRAK1 IRAK4 IRF2BP2  IRF5S ITCH ITK IVNSIABP JAK3 KLHDCSB
KNSTRN KRAS KRT1 KRT14 KRTS KRT74 KRTY LAMTOR2 LAT LIGI LIG4 LMNA LMNB2 LRBA LRRCSA
MAGT1 MAN2B1 MASP2 MGAT2 MMELI  MOGS MPLKIP MS4A1 MS4A2 MSN MST1 MTHFDI MTOR MUCsB MVK
MYD88 MYSMI NBN NCKAPIL NFE2L2  NFKBI NFKB2 HEJ1 NHLRC2 NLRPI  NRAS NSMCE3  NTRK1 OAS1 OTULIN
PACSI PEPD PGM3 PIGT PIK3CD  PIK3CG PIK3R1 PLA2G7  PLCG2 PLVAP  PMM2 POLE POMP POU2AF1  PRF1
PRIM1 PRKCD PSMB4 PSMBS PSMB9 PSTPIP1 PTEN PTPRC RAC2 RAGI RAG2 RASGRPI  RBMSA REL RFXS
RFXANK RFXAP RIPK1 RMRP RNF113A RNF168 RNU4ATAC RPAIL RTELI SAMDIL SASH3 SCARB2 SEMA4D  SERPINGI SETX
SFTPA2  SFTPC SH2DIA  SH3KBPI SIK3 SKIC2 SKIC3 SLC25A13 SLC35C1  SLC39A7 SLC46A1  SLCSA6 SLC7A7 SMARCALI SON
SP110 SPI1 SPIB SPINKS SPP1 SPPL2A STAT2 STAT3 STAT4 STATSB  STING1 STX11 STXBP2 YK TARSI
TCF3 TCF4 TCN2 TERT TFRC TGFBI1 TIMMSA  TLR7 TLRS TNFRSFI TNFRSF13B TNFRSFI3C TNFRSFIB TNFSFI2 ~ TNFSF15
TNPO3 TOMI1 TONSL  TPS3 TPP2 TRMU TRNTI TTCTA TYK2 TYMS UNCI3D UNG VPS33A VPS45 WAS
XIAP ZAPT0 ZBTB24  ZEB2 ZNF341

HP ABSENT CIRCULATING B CELLS BTK FNIP1 IGLL1 SLC39A7  SPII

HP ABSENCE OF LYMPH NODE GERMINAL CENTER ADA CD40 CD40LG  EPHB4 PTPRC SP110
CARDI1 __CASPI0 __FAS FASLG __ NCKAPIL PRKCD PTPRC RASGRP1

HP_INCREASED B CELL COUNT




Supplementary Table S4: The mean result of 10 single runs of the machine learning (ML) model for the training set in RA vs. HC.

MLmodel  AUC(95%CI)  cutoff(95%CI)  Accuracy(95%Cl)  Sensitivity(95%CI)  Specificity(95%CI)  Positive predictive value(95%CI)  Negative predictive value(95%CI)  F1 score(95%CI)  Kappa(95%CI)

XGBoost 09 ]( (0(()((]); ol 0'98%25)777 0.975(0.969-0.981) 0.979(0.972-0.985)  1.000(1.000-1.000) 1.000(1.000-1.000) 0.864(0.837-0.892) 0.989(0.986-0.993) 09(‘]?12'18]927
logistic 0_9?2;)(()((])_}972- 0'6347(?'26)167 0.963(0.955-0.972)  0.972(0.962-0.982)  0.959(0.949-0.969) 0.992(0.991-0.994) 0.833(0.807-0.858) 0.982(0.977-0.987) 0'8292:2:3487
LightGBM ! '032\(:3’\]- 083”‘;?58)3 % 0.993(0.993-0.993) 1.000(1.000-1.000)  1.000(1.000-1.000) 1.000(1.000-1.000) 0.958(0.956-0.960) 1.000(1.000-1.000) 0'9312'59]737
RandomForest ! .Uggi]?a}l- 07807(2:)3 - 0.988(0.983-0.992) 1.000(1.000-1.000)  1.000(1.000-1.000) 1.000(1.000-1.000) 0.926(0.897-0.954) 1.000(1.000-1.000) 098%229]“
AdaBoost ! '032\(:3’\]- 0'6357(266)607 0.992(0.990-0.993)  1.000(1.000-1.000)  1.000(1.000-1.000) 1.000(1.000-1.000) 0.949(0.937-0.961) 1.000(1.000-1.000) 093‘12'{’9}61 :
CNB 0'7::;(1]'}667- 0'731?'26)827 0.676(0.655-0.698)  0.629(0.599-0.660)  0.969(0.942-0.995) 0.992(0.985-0.999) 0.326(0.313-0.339) 0.769(0.748-0.790) 0'338:2;1 L
MLP 0'801 Zig;x - 0'9115(52'77)737 0.790(0.617-0.963)  0.764(0.554-0.975)  0.968(0.949-0.988) NaN(NaN-NaN) 0.585(0.435-0.736) NaN(NaN-NaN) 0'687;8'24]1 2
SVM O'Of%ég?ﬁ- 0'650(52'15)697 0.962(0.958-0.965)  0.970(0.965-0.975)  0.961(0.952-0.970) 0.992(0.991-0.994) 0.829(0.812-0.847) 0.981(0.979-0.983) 0'827;2'78]577
KNN (J_l)ll)’_(?"(‘((J‘_‘l)xZ- 0'8:‘)0;?:‘627 0.691(0.460-0.922)  0.947(0.933-0.962)  0.975(0.961-0.988) NaN(NaN-NaN) 0.524(0.359-0.689) NaN(NaN-NaN) 0'5(3]3(23\0}

Supplementary Table S5: The mean result of 10 single runs of the machine learning (ML) model for the testing set in RA vs. HC.

ML model AUC(95%CI)  cutoff(95%CI)  Accuracy(95%CI)  Sensitivity(95%CI)  Specificity(95%CI)  Positive predictive value(95%CI) Negative predictive value(95%CI) F1 score(95%CI)  Kappa(95%CI)

XGBoost 0'9\7;\(:8’\1- 0'986;248)777 0.950(0.934-0.966) 0.974(0.958-0.990)  0.975(0.926-1.024) 0.993(0.985-1.002) 0.754(0.663-0.845) 0.983(0.974-0.993) 0'837;227]327
logistic 0'933\(:8’\1- 0'6347(?'26)167 0.958(0.942-0.975) 0.972(0.953-0.992) 0.978(0.934-1.021) 0.983(0.967-0.998) 0.851(0.768-0.934) 0.977(0.964-0.990) 0'83%?:]977
LightGBM 0'932\(:8’\1- 0'833;?'58)327 0.925(0.896-0.954)  0.925(0.884-0.966) 0.975(0.942-1.008) 0.973(0.956-0.989) 0.737(0.619-0.854) 0.948(0.920-0.976) 0'732;?'16]327
RandomForest U'QJIziI?aN- 0'78?7(2:)3]7 0.922(0.883-0.961) 0.967(0.939-0.996)  0.980(0.941-1.019) 0.983(0.969-0.998) 0.729(0.589-0.869) 0.975(0.954-0.996) 0'7:.3;2;)6]177
AdaBoost U'Qf’j\(:ay- 0'63:57(266)607 0.897(0.862-0.933)  0.952(0.904-1.001) 1.000(1.000-1.000) 0.989(0.974-1.004) 0.600(0.478-0.723) 0.970(0.937-1.002) 0'62.27(2;‘5]497
CNB 0'752:;'}601- 0'731?;)827 0.678(0.624-0.731)  0.667(0.600-0.734)  1.000(1.000-1.000) 0.972(0.952-0.993) 0.302(0.255-0.349) 0.787(0.739-0.835) 0233?((5]62\”
MLP 0'832\(:8’\1- 0'9115(52'77)737 0.786(0.590-0.982)  0.766(0.540-0.992)  0.971(0.934-1.009) NaN(NaN-NaN) 0.662(0.467-0.857) NaN(NaN-NaN) 0'655;3'13]997
SVM 0_9323]\(;13,\1. 0'650(52'15)697 0.956(0.941-0.970)  0.974(0.957-0.990)  0.983(0.951-1.016) 0.987(0.976-0.997) 0.799(0.729-0.868) 0.980(0.969-0.991) 0'835;2;]877
KNN 0'9\7]?1!\(:8’\1- 0'8:‘)(5?:‘627 0.694(0.471-0.917)  0.968(0.949-0.987)  0.969(0.928-1.010) NaN(NaN-NaN) 0.492(0.319-0.664) NaN(NaN-NaN) 0'4(8]9(?'72\6&

Supplementary Table S6: The mean result of 10 single runs of the machine learning (ML) model for the training set in RA vs. OA.

ML model AUC(95%CI)  cutoff(95%CI)  Accuracy(95%CI)  Sensitivity(95%CI)  Specificity(95%CI)  Positive predictive value(95%CI) Negative predictive value(95%CI) F1 score(95%CI)  Kappa(95%CI)

XGBoost 000 (NaN=0.6060:389- ) 63 993.0.993)  1.000(1.000-1.000) 1.000(1.000-1.000) 1.000(1.000-1.000) 0.946(0.943-0.949) 1.000(1.000-1.000) -268(-266-

NaN) 0.664) 0.970)
921 (0.862- b 519(0.485-

logistic 0’0;8«;;‘6 0'850252;8(’ 0.855(0.842-0.868) 0.865(0.848-0.882)  0.843(0.817-0.869) 0.974(0.970-0.978) 0.466(0.430-0.503) 0.916(0.907-0.924) 0’05“5]7]8
Lighgy 000 (AN 075106934 95 993.0.993) 1.000(1.000-1.000)  1.000(1.000-1.000) 1.000(1.000-1.000) 0.946(0.942-0.950) 1.000(1.000-1.000)  -268(0-966-

NaN) 0.809) 0.970)
000 (NaN- . 945(0.913-

RandomForest 1030\(’:’“ 0'6357(2'4(’)”’ 0.987(0.979-0.995)  1.000(1.000-1.000)  1.000(1.000-1.000) 1.000(1.000-1.000) 0.913(0.866-0.959) 1.000(1.000-1.000) 09012;
- 5. 35- -

AdaBoost 1'030\(:3’\’ 0"315(2'75)3‘ 0.993(0.993-0.993)  1.000(1.000-1.000)  1.000(1.000-1.000) 1.000(1.000-1.000) 0.946(0.943-0.950) 1.000(1.000-1.000) 093%2367
532 (0.430- 32- 1106(0.095-

CNB 0532 (0:430- 06050332 1730 438.0507) 0.425(0.381-0.468) 0.867(0.825-0.909) 0.957(0.943-0.971) 0.176(0.165-0.188) 0.585(0.541.0628) 100009

0.634) 0.679) 0.117)
y .533- - .221(0.114-

MLP Of’oli:;f "0‘1‘81(2':)0' 0.533(0.349-0.717)  0.487(0.271-0.704) ~ 0.904(0.841-0.968) NaN(NaN-NaN) 0.251(0.184-0.318) NaN(NaN-NaN) 0:371
813 (0.690- 3(0.873- 461(0.442-

SVM 0813 (0.690- 08830873 o519 844.0858) 0.881(0.875-0.887) 0.702(0.677-0.727) 0.952(0.947-0.958) 0.446(0.432-0.461) 09150.911:0920) *4¢1C

0.936) 0.893) 0.480)
1939 (0.897- 5 1041(-0.039-

KNN O’ngnw 0'98‘(:5?314' 0.191(0.066-0.315) 0.735(0.690-0.781)  0.983(0.951-1.016) NaN(NaN-NaN) 0.150(0.105-0.194) NaN(NaN-NaN) 000(‘3‘?3

Supplementary Table S7: The mean result of 10 single runs of the machine learning (ML) model for the testing set in RA vs. OA.
MR AUC(95%CI)  cutoff95%CI)  AERRBRE(95%C) REUE(95%C1) FFRE(95%CI) PREFRIE(95%CT) FAEFRIE(95%CT) F153#(95%CI)  Kappa(95%CI)
¥ NaN- - .444(0.251-
XGBoost  UP0L (NaN=0.606(0.389- o) 858.0.925) 0.901(0.844-0958) 0.801(0.704-0.897) 0.936(0.909-0.963) NaN(NaN-NaN) 091700.878-0956) 4440

NaN) 0.664) 0.636)
935 (0.844- . 474(0.376-

logistic 0’(}2;:;‘44 0'850252;8(’ 0.840(0.799-0.881) 0.839(0.754-0.924)  1.000(1.000-1.000) 0.978(0.962-0.994) 0.427(0.327-0.528) 0.898(0.835-0961) 35(27]76
Sedals e 568(0.474-

LightGBM Oxf”\(’:’a\’ 0'7‘3:8;’)% 0.906(0.891-0.920) 0.924(0.889-0.959)  0.874(0.781-0.967) 0.958(0.936-0.979) 0.619(0.471-0.767) 0.939(0.920-0.958) 0’38:’2“7
-798 (NaN- - .482(0.291-

RandomForest 07\’18\%’“ 0'6357(2'4(’)”’ 0.880(0.831-0.929) 0.808(0.624-0.993)  0.849(0.740-0.959) 0.940(0.911-0.968) 0.540(0.357-0.723) 0.8250.641-1010) ° 3:’2“9
895 (0748~ 0.541(0.535- 497(0.375-

AdaBoost 081’23?)1748 0"315(2'75)3‘ 0.883(0.850-0.916) 0.890(0.812-0.967)  0.878(0.787-0.968) 0.952(0.931-0.973) 0.505(0.404-0.607) 0915(0.867-0964) 07:,(1]317
482 (NaN- 5(0.532- .022(-0.018-

CNB 0482 (NaN-— 0.605(0.532- 4 460 364.0.447) 0.379(0.293-0.465) 0.969(0.926-1.012) 0.907(0.848-0.965) 0.139(0.101-0.176) 05250436-0.615) 022000

NaN) 0.679) 0.061)
611 (NaN- . 166(0.073-

MLP 0(’\1’1\(1\"3\’ "0‘1‘81(2':)0' 0.534(0.367-0.701)  0.561(0.306-0.816) 0.910(0.791-1.029) NaN(NaN-NaN) 0.224(0.174-0.274) NaN(NaN-NaN) ~ © 3%2;}7
0.721 (0.384- 0.883(0.873- 0.294(0.198-

772-0.828) 0.874(0.737-1.011)  0.680(0.521-0.83 933(0.906-0.9 1330(0.245-0.415 887(0.790-0.984

SVM e 005, 0-800(0.772:0.828) 0.874(0.737-1011) 0.680(0.521-0.839) 0.933(0.906-0.960) 0.330(0.245-0.415) 0.887(0.790-0.984) 7 T
769 (NaN- . 015(-0.014-

KNN 0769 (NaN-— 0.98000941 4 139 064.0.302) 0.823(0.764-0.882)  0.707(0.583-0.831) NaN(NaN-NaN) 0.131(0.100-0.163) NaN(NaN-NaN)  -013C0:0

NaN) LOLO) 0.043)
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