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Section 1. Supplementary Tables
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Supplementary Table 4.
Supplementary Table 5.
Supplementary Table 6.

Associations of the 101 RA risk loci

A list of primary immunodeficiency (PID) genes*
A list of cancer somatic mutation genes*

A list of knockout mouse genes and phenotypes*
Biological scores of the genes in the RA risk loci*

A list of drug target genes*

Section 2. Supplementary Note

I. Contributing authors participating in the RACI consortium
[I. Contributing authors participating in the GARNET consortium

*: Microsoft Excel source files for Supplementary Tables 2-6 are available at

www.nature.com/nature.
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Association results of 101 RA risk loci in the Stage 1 GWAS meta-analysis, the Stage 2 and 3 replication studies, and the combined
analysis of the Stages 1-3 are indicated for the trans-ethnic (Europeans and Asians), European, and Asian populations, separately.
SNP IDs, positions, and alleles are based on positive strand of NCBI build 37. A1 represent risk allele of RA.  For known RA risk loci,
representative studies reporting the associations of the loci are indicated as references.

Chr., chromosome; freq., frequency in the reference panel; OR, odds ratio; 95%CI, 95% confidence interval; GWAS, genome-wide

association study; Ref., references.
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Supplementary Table 2. Alist of primary immunodeficiency (PID) genes

Human primary immunodeficiency (PID) genes

ACTB CARD9 CXCR4 IKBKG MASP1 PTPRC TAZ
ADA CASP10 CYBA IKZF1 MASP2 RAB27A TBK1
ADAM17 CASP8 CYBB IL10 MCM4 RAC2 TBX1
AICDA CD19 DCLRE1C IL10RA MEFV RAG1/RAG2 TERC
AIRE CD247 DKC1 IL10RB MRE11A RFX5 TERT
AK2 CD27 DNMT3B IL12B MS4A1 RFXANK TICAM1
AP3B1 CD3D DOCK8 IL12RB1 MVK RFXAP TINF2
APOL1 CD3E ECI2 IL17F MYD88 RHOH TLR3
ATM CD3G ELANE IL17RA NBN RMRP TMC6
BLM CD40 FADD IL1RN NCF1 RNF168 TMC8
BLNK CD40LG FAS IL2RA NCF2 SBDS TNFRSF13B
BLOC1S6 CD46 FASLG IL2RG NCF4 SERPING1  TNFRSF13C
BTK CD59 FCN3 IL36RN NFKBIA SH2D1A TNFRSF1A
C1QA CD79A FERMT3 IL7R NHEJ1 SLC35C1 TRA@
C1QB CD79B FOXN1 IRAK4 NKX2-5 SLC37A4 TRAF3
c1QC CD81 FOXP3 IRF8 NLRP3 SMARCAL1 TYK2
C1R CD8A FPR1 ISG15 NOD2 SP110 UNC119
C18 CEBPE G6PC3 ITCH NOP10 SPINKS UNC13D
C2 CFD GATA2 [TGB2 NRAS STAT1 UNG
C3 CFH GFI1 TK ORAI STAT3 uSB1
C4A CFl HAX1 JAK3 PIGA STAT5B VPS13B
C4B CFP ICOS LAMTOR2 PIK3R1 STIM1 WAS
C5 CITA IFNGR1 LCK PLCG2 STK4 WIPF1
C6 COLEC11 IFNGR2 LIG4 PMS2 STX11 XIAP
C7 CORO1A IGHG1 LPIN2 PNP STXBP2 ZAPT0
C8A CR2 IGHM LRBA PRF1 TAP1 ZBTB24
C8B CSF2RA IGKC LYST PRKDC TAP2
C9 CTSC IGLL1 MAGT1 PSTPIP1 TAPBP

WWW.NATURE.COM/NATURE | 9



AT\ E N SUPPLEMENTARY INFORMATION

Supplementary Table 3. Alist of cancer somatic mutation genes

Cancer somatic mutation genes

ABI
ABL1
ABL2
ACSL3
ACSL6
AFF1
AFF3
AFF4
AKAP9
AKT1
AKT2
ALDH2
ALK
APC
ARHGAP26
ARHGEF12
ARID1A
ARID2
ARNT
ASPSCR1
ASXL1
ATF1
ATIC
ATM
ATRX
BAP1
BCL10
BCL11A
BCL11B
BCL2
BCL3
BCL5
BCL6
BCL7A
BCL9
BCOR
BCR

BIRC3
BRAF
BRCA1
BRCA2
BRD3
BRD4
BTG1
C120rf9
C150rf55
C2orfa4
CAMTA1
CANT1
CARD11
CARS
CASC5
CBFA2T3
CBFB
CBL
CBLB
CBLC
CCDC6
CCNB1IP1
CCND1
CCND2
CCND3
CCNE1
CD274
CD74
CD79A
CD79B
CDC73
CDH1
CDH11
CDK12
CDK6
CDKN2A
CDKN2C

CDX2
CEBPA
CHCHD7
CHIC2
CHN1
CIC
CIITA
CLP1
CLTC
CLTCLA1
CNBP
CNTRL
COL1A1
COX6C
CREB1
CREBSLA1
CREB3L2
CREBBP
CRLF2
CRTC1
CRTC3
CTNNB1
CXCR7
CYLD
DAXX
DDIT3
DDX10
DDX5
DDX6
DEK
DICER1
DNM2
DNMT3A
DUX4
EBF1
ECT2L
EGFR

EIF4A2
ELF4
ELK4
ELL
ELN
EML4
EP300
EPS15
ERBB2
ERC1
ERG
ETV1
ETV4
ETVS
ETV6
EWSR1
EZH2
EZR
FAM123B
FAM22A
FAM22B
FAM46C
FAS
FBXO11
FBXW7
FCGR2B
FCRL4
FEV
FGFR1
FGFR10P
FGFR2
FGFR3
FHIT
FIP1L1
FLI1
FLJ27352
FLT3

FNBP1
FOXL2
FOXO1
FOXO03
FOX04
FOXP1
FSTL3
FUBP1
FUS
GAS7
GATA1
GATA2
GATA3
GMPS
GNAT1
GNAQ
GNAS
GOLGAS
GOPC
GPHN
H3F3A
HERPUD1
HEY1
HIP1
HIST1H4I
HLF
HMGA1
HMGA2
HMGN2P46
HNF1A
HNRNPA2B1
HOOK3
HOXA11
HOXA13
HOXA9
HOXC11
HOXC13

HOXD11
HOXD13
HRAS
HSP90AA1
HSP90AB1
IDH1
IDH2
IGH@
IGK@
IGL@
KZF1
L2
IL21R
IL6ST
IL7R
IRF4
K
JAK1
JAK2
JAK3
JAZF1
JUN
KAT6A
KAT6B
KDM5A
KDM5C
KDM6A
KDR
KDSR
KIAA1549
KIF5B
KIT
KLF6
KLK2
KRAS
KTN1
LASP1

LCK
LCP1
LHFP
LIFR
LMO1
LMO2
LPP
LRIG3
Lyt
MAF
MAFB
MALAT1
MALT1
MAML2
MAP2K4
MDM2
MDM4
MDS2
MECOM
MED12
MEN1
MET
MITF
MKL1
MLF1
MLH1
MLL
MLL2
MLL3
MLLT1
MLLT10
MLLT11
MLLT3
MLLT4
MLLT6
MN1
MNX1

MPL
MSH2
MSH6
MSI2
MSN
MTCP1
MUC1
MYB
MYC
MYCLA1
MYCN
MYD88
MYH11
MYH9
NACA
NCKIPSD
NCOA1
NCOA2
NCOA4
NDRG1
NF1
NF2
NFE2L2
NFIB
NFKB2
NIN
NKX2-1
NONO
NOTCH1
NOTCH2
NPM1
NR4A3
NRAS
NSD1
NTRK1
NTRK3
NUMA1

NUP214
NUP98
OLIG2
OMD
P2RY8
PAFAH1B2
PATZ1
PAX3
PAX5
PAXT7
PAX8
PBRM1
PBX1
PCM1
PCSK7
PDCD1LG2
PDE4DIP
PDGFB
PDGFRA
PDGFRB
PER1
PHF6
PHOX2B
PICALM
PIK3CA
PIK3R1
PIM1
PLAG1
PML
POU2AF1
POUSF1
PPARG
PPP2R1A
PRCC
PRDM1
PRDM 16
PRKAR1A

PRRX1
PSIP1
PTCH1
PTEN
PTPN11
RABEP1
RAD51B
RAF1
RALGDS
RANBP17
RAP1GDS1
RARA
RB1
RBM15
REL
RET
RHOH
RMI2
RNF213
ROS1
RPL22
RPN1
RUNX1
RUNX1T1
SDC4
SEPT5
SEPT6
SEPT9
SET
SETD2
SF3B1
SFPQ
SH3GL1
SLC34A2
SLC45A3
SMAD4
SMARCA4

SMARCB1

SMO
SNX29
SOCS1
SOX2
SPECC1
SRGAP3
SRSF2
SRSF3
SS18
SS18L1
SSX1
SSX2
SSX4
STIL
STK11
STL
SUFU
SUZ12
SYK
TAF15
TAL1
TAL2
TCEA1
TCF12
TCF3
TCF7L2
TCL1A
TCL6
TET1
TET2
TFE3
TFEB
TFG
TFPT
TFRC

THRAP3

TLX1
TLX3
TMPRSS2
TNFAIP3

TNFRSF14
TNFRSF17

TOP1
TP53
TPM3
TPM4
TPR
TRA@
TRB@
TRD@
TRIM24
TRIM27
TRIM33
TRIP11
TSHR
TTL
U2AF1
USP6
VHL
VTHA
WHSC1
WHSCAL1
WIF1
WT1
WWTR1
XPO1
YWHAE
ZBTB16
ZMYM2
ZNF331
ZNF384
ZNF521
ZRSR2
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Hematological cancer somatic mutation genes

ABI1 BCL7A CDK6 ELN FOXP1 IGK@ LMO1 MSI2 OLIG2 RABEP1 SOCS1  TNFRSF14
ABL1 BCL9  CDKN2C  EP300 FSTL3 ICL@ LMO2 MSN P2RY8 RALGDS  SPECC1  TNFRSF17
ABL2 BCOR CDX2 EPS15 FUS IKZF1 LPP MTCP1  PAFAH1B2 RANBP17  SRSF2 TOP1
ACSL6 BCR CEBPA ERG GAS7 IL2 LYL1 MUC1 PAX5 RAP1GDS1  SRSF3 TPM3
AFF1 BIRC3 CHIC2 ETV6 GATA1 IL21R MAF MYC PBX1 RARA STIL TPM4
AFF3 BTG1 CIITA EWSR1 GATA2 IL7R MAFB  MYD88 PCM1 RBM15 STL TRA@
AFF4 CARD11 CLP1 EZH2 GMPS IRF4 MALT1  MYH11 PCSK7 REL SYK TRB@
ALK CARS CLTC  FAM46C GPHN ITK MDS2 MYH9  PDCD1LG2  RHOH TAF15 TRD@
ARHGAP26 CASC5  CLTCL1 FAS HIP1 JAK1 MECOM  NACA PDE4DIP RMI2 TAL1 TRIM24
ARHGEF12 CBFA2T3 CNTRL  FBXO11 HIST1H4I JAK2 MKL1  NCKIPSD PDGFRB  RNF213 TAL2 TRIP11
ARNT CBFB  CREBBP  FBXW7 HLF JAK3 MLF1 NCOA2 PER1 RPL22 TCF3 TTL
ASXLA1 CBL CRLF2 FCGR2B  HOXA11 KAT6A MLL NFKB2 PHF6 RPN1 TCL1A U2AF1
ATIC CBLB DDX10 FCRL4 HOXA13 KAT6B MLLT1 NIN PICALM RUNX1 TCL6 WHSC1
ATM CBLC DDX6 FGFR1 HOXA9 KDM5A  MLLT10 NOTCH1 PIM1 RUNX1T1 TET1 WHSC1L1
BCL10 CCDC6 DEK  FGFR10P  HOXC11 KDM6A ~ MLLT11 NOTCH2 PML SEPT5 TET2 XPO1
BCL11A  CCND1 DNM2 FGFR3 HOXC13 KDSR MLLT3 NPM1 POU2AF1 SEPT6 TFG ZBTB16
BCL11B  CCND2 DNMT3A FLJ27352  HOXD11 KIT MLLT4 NRAS PRDM1 SEPT9 TFPT ZMYM2
BCL2 CCND3  ECT2L FLT3 HOXD13 KRAS MLLT6 NSD1 PRDM16 SET TFRC ZNF384
BCL3 CD274 EIF4A2  FNBP1 HSP90AA1 LASP1 MN1 NUMA1 PRRX1 SF3B1 TLX1 ZNF521
BCL5 CD79A ELF4 FOXO03  HSP90AB1 LCK MNX1  NUP214 PSIP1 SH3GL1 TLX3 ZRSR2
BCL6 CD79B ELL FOX04 IGH@ LCP1 MPL NUP98 PTPN11 SNX29 TNFAIP3
Non-hematological cancer somatic mutation genes
CAMTA1 BRD4 CLTC ELK4 FGFR3 HMGN2P46  KTN1 MSH2 NTRK3  PRKAR1A SS18 TPR
ACSL3 C120rf9 CNBP EML4 FHIT HNF1A LHFP MSH6 OMD PTCH1 SS18L1 TRIM27
AKAP9  C150rf65 COL1A1  EP300 FIP1L1 HNRNPA2B1  LIFR MYB PATZ1 PTEN SSX1 TRIM33
AKT1 C2orf44  COX6C  ERBB2 FLI HOOK3 LMO1 MYC PAX3 RAD51B SSX2 TSHR
AKT2 CANT1 CREB1 ERC1 FOXL2 HRAS LPP MYCL1 PAX7 RAF1 SSX4 USP6
ALDH2 CCDC6 CREB3L1 ERG FOXO1 IDH1 LRIG3 MYCN PAX8 RB1 STK11 VHL
ALK CCNB1IP1 CREB3L2  ETV1 FUBP1 IDH2 MALAT1  NCOA1 PBRM1 RET SUFU VTHA
APC CCND1  CRTC1 ETV4 FUS IL6ST MAML2  NCOA2 PBX1 ROS1 SuUz12 WIF1
ARID1A CCNE1  CRTC3 ETV5 GATA3 JAZF1 MAP2K4  NCOA4 PCM1 SDC4 TAF15 WT1
ARID2 CD74  CTNNBf1 ETV6 GNA11 JUN MDM2  NDRG1 PDGFB SETD2 TCEA1 WWTR1
ASPSCR1  CDC73  CXCR7  EWSR1 GNAQ KDM5C MDM4 NF1 PDGFRA SFPQ TCF12 YWHAE
ATF1 CDH1 CYLD EZR GNAS KDM6A MED12 NF2 PHOX2B  SLC34A2  TCF7L2 ZNF331
ATRX CDH11 DAXX FAM123B  GOLGA5 KDR MEN1  NFE2L2 PIK3CA  SLC45A3 TFE3
BAP1 CDK12 DDIT3  FAM22A GOPC KIAA1549 MET NFIB PIK3R1 SMAD4 TFEB
BCOR CDKN2A  DDX5  FAM22B H3F3A KIF5B MITF NKX2-1 PLAG1 SMARCA4 TFG
BRAF CDKN2C  DICER1 FAS HERPUD1 KIT MLH1 NONO POU5F1  SMARCB1  THRAP3
BRCA1 CHCHD7  DUX4 FBXW7 HEY1 KLF6 MLL2 NR4A3 PPARG SMO TMPRSS2
BRCA2 CHN1 EBF1 FEV HMGA1 KLK2 MLL3 NRAS PPP2R1A SOX2 TP53
BRD3 CIC EGFR FGFR2 HMGA2 KRAS MN1 NTRK1 PRCC SRGAP3 TPM3
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Supplementary Table 4. Alist of knockout mouse genes and phenotypes

(Microsoft Excel source file is available at www.nature.com/nature)
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Supplementary Table 5. Biological scores of the genes in the RA risk loci

Biological gene criteria

Treg primary cells

Overlap with H3K4me3 peaks
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chr1:2523811 (1p36) MMEL1 1
chr1:2523811 (1p36) FAM213B 0
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Biological gene criteria Overlap with H3K4me3 peaks
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Biological gene criteria

Overlap with H3K4me3 peaks
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Biological gene criteria

Overlap with H3K4me3 peaks
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Biological gene criteria

Overlap with H3K4me3 peaks
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rs10774624 (12q24) IFT81 0
rs10774624 (12q24) ATP2A2 0
rs10774624 (12q24) ANAPC7 0
rs10774624 (12q24) ARPC3 0
rs10774624 (12q24) GPN3 1 ||
rs10774624 (12q24) FAM216A 0
rs10774624 (1224) VPS29 0
rs10774624 (12q24) RADYB 0
rs10774624 (1224) PPTC7 0
rs10774624 (12q24) TCTN1 0
rs10774624 (12q24) HVCN1 0
rs10774624 (12q24) PPP1CC 0
rs10774624 (12q24) ccDC63 1 [ |
rs10774624 (12q24) MYL2 0
rs10774624 (12q24) LOC100131138 0
rs10774624 (12q24) cux2 1
rs10774624 (12q24) FAM109A 0
rs10774624 (12q24) SH2B3 :H:H:
rs10774624 (1224) ATXN2 0

CD4+ naive primary cells
CD8+ memory primary cells
CD8+ naive primary cells
CD34+ primary cells

CD34+ cultured cells
Mobilized CD34+ primary cells
CD19+ primary cells

CD3+ primary cells

Drug target gene

RA drug target gene

PPI with RA drug target gene
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Biological gene criteria Overlap with H3K4me3 peaks
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.3 8EE82gpiiagidissd|lzss
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rs10774624 (12924) BRAP 0
rs10774624 (12924) ACAD10 0
rs10774624 (12q24) ALDH2 N |
rs10774624 (12q24) MAPKAPKS5 1 ||
rs10774624 (12924) MAPKAPK5-AS1 0
rs10774624 (12924) ADAM1A 0
rs10774624 (12924) TMEM116 0
rs10774624 (12q24) ERP29 0
rs10774624 (12924) NAA25 0
rs10774624 (12924) TRAFD1 2
rs10774624 (12q24) HECTD4 0
rs10774624 (12924) RPL6 1
rs10774624 (12q924) PTPN11 3
rs9603616 (13q14) COG6 1
rs9603616 (13q14) MIR4305 0
rs3783782 (14q23) PRKCH 2
rs1950897 (14q924) RAD51B 0
rs2582532 (14q32) PLD4 1
rs2582532 (14q32) AHNAK2 1
rs8032939 (15q14) RASGRP1 2
rs8026898 (15923) LOC145837 0
rs4780401 (16p13) SNN 0
rs4780401 (16p13) TXNDC11 1
rs4780401 (16p13) ZC3HT7A 0
rs13330176 (16g24) IRF8 3
rs72634030 (17p13) ZNF232 0
rs72634030 (17p13) UsP6 0
rs72634030 (17p13) ZNF594 2
rs72634030 (17p13) SCIMP 0
rs72634030 (17p13) LOC100130950 0
rs72634030 (17p13) RABEP1 1
rs72634030 (17p13) NUP88 1
rs72634030 (17p13) C1QBP 2
rs72634030 (17p13) RPAIN 0
rs72634030 (17p13) DHX33 0
rs1877030 (17912) FBXL20 2
rs1877030 (17q12) MED1 2
rs1877030 (17912) CDK12 0
rs1877030 (17912) NEUROD2 0
rs1877030 (17912) PPP1R1B 1
rs1877030 (17912) STARD3 2
chr17:38031857 (17q12-g21) |IKZF3
chr17:38031857 (17q12-q21) |zZPBP2
chr17:38031857 (17q12-g21) |GSDMB
chr17:38031857 (17q12-g21) |ORMDL3
chr17:38031857 (17q12-g21) |LRRC3C
chr17:38031857 (17912-q21) |GSDMA
chr17:38031857 (17912-q21) |PSMD3
chr17:38031857 (17912-q21) |[CSF3
chr17:38031857 (17912-q21) |MED24
rs8083786 (18p11) PTPN2
rs2469434 (18q22) DOK6
rs2469434 (18q22) CD226
rs34536443 (19p13) ICAM1
rs34536443 (19p13) ICAMA4
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Biological candidate gene prioritization criteria and related information flags for all 377 genes

SUPPLEMENTARY INFORMATION mi3yailawy
Biological gene criteria Overlap with H3K4me3 peaks
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rs34536443 (19p13) ICAM5 0
rs34536443 (19p13) ZGLP1 0
rs34536443 (19p13) FDX1L 0
rs34536443 (19p13) RAVER1 0
rs34536443 (19p13) ICAM3 2
rs34536443 (19p13) TYK2
chr19:10771941 (19p13) AP1M2
chr19:10771941 (19p13) SLC44A2
chr19:10771941 (19p13) ILF3-AS1
chr19:10771941 (19p13) ILF3
rs4239702 (20q13) SLC12A5
rs4239702 (20q13) NCOA5
rs4239702 (20q13) CD40
rs73194058 (21922) IFNGR2
rs73194058 (21922) TMEM50B 1
rs73194058 (21922) DNAJC28 0
rs73194058 (21922) GART 0
chr21:35928240 (21q22) RCAN1 1
rs8133843 (21g22) LOC100506403 0
rs1893592 (21g22) UBASH3A 2
rs2236668 (21g22) ICOSLG 5
rs2236668 (21q22) DNMT3L 0
rs2236668 (21g22) AIRE 4
rs11089637 (22q11) UBE2L3 0
rs11089637 (22q11) YDJC 1
rs11089637 (22q11) CCDC116 0
rs11089637 (22q11) SDF2L1 0
rs3218251 (22q12) IL2RB 3
rs909685 (22q13) RPL3 1
rs909685 (22q13) SNORD83B 1
rs909685 (22q13) SNORDB83A 1
rs909685 (22q13) RNU86 1
rs909685 (22913) SNORD43 1
rs909685 (22913) SYNGR1 1
chrX:78464616 (Xq21) MIR4328 0
chrX:78464616 (Xq21) P2RY10 0
chrX:78464616 (Xq21) GPR174 0
rs5987194 (Xq28) ARHGAP4 0
rs5987194 (Xq28) NAA10 0
rs5987194 (Xq28) RENBP 0
rs5987194 (Xq28) HCFC1 0
rs5987194 (Xq28) MIR3202-2 0
rs5987194 (Xq28) MIR3202-1 0
rs5987194 (Xq28) TMEM187 0
rs5987194 (Xq28) IRAK1 3
rs5987194 (Xq28) MIR718 0
rs5987194 (Xq28) MECP2 0

included in the 100 RA risk loci outside of the MHC region (indexed by SNP and chromosomal

location).

indicates criterion satisfied).

RArisk SNP. Filled green boxes indicate overlap with H3K4me3 peaks in immune-related

cells.

Filled purple boxes indicate overlap with drug target genes.
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Supplementary Table 6. Alist of drug target genes.

All drug target genes

TNFRSF4 ADORAT1 RAF1 GLRB PDE7B TOPIMT  TPH1 ACVRL1  CYP19A1 PRKCA TUBB1
SCNN1D REN THRB NPY1R IFNGR1 DGAT1 CAT [TGB7 APH1B CACNG1 HRH3
MMP23A  AVPR1B RARB NPY5R GRM1 SLC52A2  CHRM4 RARG PPIB SSTR2 NTSR1
GABRD IKBKE TOP2B GLRA3 ESR1 JAK2 F2 [TGAS CYP11A1 GRIN2C CHRNA4
MTOR  HSD11B1 CCR4  SLC25A4  OPRM1 TEK FOLH1 PDE1B MPI SPHK1 KCNQ2
EPHA2 KCNK2 SCN5A TLR3 PLG CNTFR ~ MS4A2 MMP19 ~ CHRNA3 BIRC5 APP
HTR6 ESRRG ~ SCN10A  KLKB1 PDE10A  SIGMAR1  MS4A1 CDK2 CHRNB4 GAA GRK1
PLA2G2A  TGFB2  SCN11A F11 PSMB1 IL11RA PTGDR2 ERBB3 PDESA GCGR SOD1
ALPL PARP1 VIPR1 MTNR1A  HDAC9 NPR2 PGA3 IL23A IGF1R FASN IFNAR2
HTR1ID  GGPS1 CCR1 SLC6A3 IL6 ANXA1 FADS1 CDK4 HBA2 TYMS IFNAR1
CNR2 MTR CCR3 SRD5A1 CRHR2 RFK FADS2 AVPR1A HBA1 YES1 IFNGR2
CD52 RYR2 CCR2 PRLR GHRHR SYK FTH1 IFNG SSTR5 MC2R GART
PTAFR ~ CHRM3 CCR5 IL7R PDE1C FBP1 CHRM1 MDM2  CACNA1H ROCK1 KCNE1
OPRD1 TPO PTH1IR  PTGER4 BLVRA GABBR2 SLC22A6  METAP2 NOXO1 CDH2 CBS
HCRTR1 ADAM17  IMPDH2  PRKAA1 GCK GRIN3A  SLC22A8 LTA4H MMP25 TTR PDXK
LCK RRM2 CACNA2D2 GHR NPC1L1 PPP3R2  PRDX5 NR1H4 ABAT FECH COMT
HDAC1 ODC1 GRM2 IL6ST PPIA ABCA1  SLC22A11 IGF1 GRIN2A MC4R SERPIND1
PSMB2  NTSR2 TLR9 PDE4D RAMP3 TXN  SLC22A12 PAH ABCC1 BCL2 MAPK1
CSF3R APOB TNNCA1 HTR1A ADCY1 UGCG PYGM TXNRD1  SCNN1G SERPINB2 MMP11
KCNQ4  KCNK3 PRKCD CDK7 DDC ALAD CPT1A ACACB SCNN1B~ MADCAM1 MIF
MPL XDH TKT CARTPT EGFR POLE3 CCND1 ALDH2 PLK1 ELANE ADORA2A
SLC6A9 SRD5A2 CACNA1D HMGCR VKORCI1L1 TLR4 FOLR3 NOS1 PRKCB CFD CHEK2
AKR1A1  SLCB8A1 UBA3 F2R HSPB1 C5 FOLR2 PRKAB1 IL4R KISS1R SLC5A1
FAAH PRKCE HTR1F PDESB HGF PTGS1 P2RY2 PLA2G1B CD19 GRIN3B HMOX1
CPT2 EPAS1 PROS1 DHFR  CACNA2D1 CDK9  SLCO2B1 P2RX7 QPRT GAMT CSF2RB
DIO1 CALM2  GABRR3  CKMT2 GRM3 ABL1 DGAT2 ORAN MAPK3 TBXAZR IL2RB
PCSK9  LHCGR ATP6VIA  CHD1 ABCB4 DBH GRM5 HPD ITGAL PLIN3 SSTR3
JUN FSHR DRD3  SLC12A2  CYP51A1 RXRA TYR HCAR?2 VKORC1 PTPRS PDXP
PDE4B POLE4 CD80 IL13 CDKb EGFL7 MTNR1B HCAR3 SLC5A2 CD70 PLA2G6
PTGER3  TACR1 NR112 CAMLG CALCR GRIN1 PGR MMP17 MMP2 C3 CACNAT1I
PTGFR GGCX GSK3B IL9 CYP3A4  TUBB4B  MMP7 POLE SLC6A2 INSR MCHR1
S1PR1  ADRAZ2B CD86 HDAC3 EPHB4  CACNA1B MMP20 FLT3 CES1 DNMT1 CYP2D6
AMY2A IL1R2 CASR FGF1 ACHE AKR1C2  MMP27 FLT1 SLC12A3 ICAM1 TSPO
CSF1 IL1R1 ATP2C1 NR3C1  SERPINE1 IL2RA MMP8  ALOX5AP CETP PDE4A PPARA
ADORA3 IL1B AGTR1 HTR4 PIK3CG PRKCQ  MMP10  TNFSF11  MMP15 EPOR MAPK12
KCND3 SCTR P2RY12  ADRB2 MET CACNB2  MMP1 CPB2 CA7 CACNA1A CPT1B
ATP1A1 PROC MME CSF1R IMPDH1 ITGB1 MMP3 HTR2A AGRP PTGERT1 CHKB-CPT1B
CD2 SMPD4 IL12A PDGFRB SMO NRP1 MMP12 ~ CYSLTR2  SLC12A4 JAK3 CSF2RA
HSD3B2  CXCR4 S GLRA1 AKR1B1 RET MMP13 MLNR PDF PDE4C IL3RA
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All drug target genes (continued)

HSD3B1  HNMT BCHE GRIA1 CHRM2 ALOX5 GUCY1A2  EDNRB NQO1 SCN1B SLC25A6
FCGR1B  CACNB4 GHSR  ADRA1B  AKR1D1 PPYR1 ACAT1 TPP2 DHODH HPN STS
GNRHR2  DPP4 PSMD2  GABRB2  TBXAS1 MAPKS SDHD  TNFSF13B  DPEP1 CD22 TLR7
FCGR1A  SCN3A CLCN2  GABRAG6 BRAF CDK1 IL18 F7 TUBB3 FFAR1 TLR8
SV2A SCN2A SST GABRA1 MGAM SIRT1 DRD2 F10 SERPINF1 ATP4A GLRA2
CA14 SCN1A FGFR3  GABRG2 TPK1 TACR2 HTR3B TEP1 TRPV3 RYR1 ACE2
MCLA1 SCN9A  ADRA2C  GABRP KCNH2  EIF4EBP2  HTR3A APEX1 TRPV1 BLVRB GRPR
CTSS  ABCB11 DRD5 DRD1 NOS3 DDIT4 NNMT PNP TP53 EGLN2 SMS
CTSK PDK1 CCKAR HRH2 ANGPT2 PLAU APOC3 MMP14 VAMP2  RAB4B-EGLN2 POLA1
NPR1 [TGA4  CHRNA9  FGFR4 FDFT1 ADK BACE1 PSMB5 AURKB CEACAM3 MAOA
IL6R PDE1A  GABRG1 FLT4 LPL VDAC2 FXYD2 BCL2L2  ADORA2B PLAUR MAOB
CHRNB2 ITGAV ~ GABRA2 NQO2 SLC18A1  KCNMA1  SCN4B LTB4R SHMT1 KCNN4 PORCN
GBA CALCRL  GABRA4 SIRTS  ATP6V1B2 LIPF SCN2B CTSG KCNJ12 CKM HDACG6
FDPS TFPI GABRB1 TPMT  TNFRSF10B  HTR7 CD3E SSTR1 NOS2 CALM3 CACNA1F
BGLAP STAT1  PDGFRA  ALDH5A1 TNFRSF10A IDE CD3D POLE2 SLC6A4 PTGIR AR
NTRK1 PLCL1 KIT GABBR1  ADRA1A KIF11 CD3G PTGDR CCL2 GRIN2D IL2RG
CD1A AOX1 KDR TUBB CHRNA2  CYP26A1  HSPA8 PTGER2 MMP28 FTL CXCR3
FCER1A  CD28 GNRHR LTA CLU ABCC2 SCN3B HIF1A CACNB1 KLK2 CYSLTR1
CRP CTLA4 DCK TNF GSR CHUK CHEK1 ESR2 ERBB2 CD33 GLA
KCNJ10  PTH2R ALB SLC44A4  ADRB3 SCD DCPS PGF THRA PRKCG HTR2C
PVRL4 MAP2 CXCL2 C4A FGFR1 NFKB2 KCNJ1 TSHR RARA AURKC AGTR2
FCER1IG  CPS1 HPSE C4B IDO1 CYP17A1  KCNJ5 CALM1 TOP2A FKBP1A SLC25A5
NR113 ERBB4 EIF4E RXRB PLAT ADRA2A  CACNA1C SERPINA6  STAT3 SMOX XIAP
FCGR2A ATIC METAP1 ITPR3 IKBKB ADRB1 KCNA1  SERPINA1T  NAGLU ADRA1D GPR119
FCGR3A FN1 ADH1A PPARD POLB PNLIP KCNA5 BDKRB2  HSD17B1 SLC23A2 HPRT1
FCGR2C CXCR2 ADH1B  MAPK14  VDAC3 SLC18A2 VWF HSP90AA1  TUBG1 SNAP25 F9
FCGR3B  CXCR1 ADH1C GLP1R FNTA FGFR2  SCNN1A  MARK3 RAMP2 SSTR4 GABRE
FCGR2B  GPBAR1 MTTP VEGFA OPRK1 MMP21  VAMP1 CKB AOC3 BCL2L1 GABRA3
RXRG ~ TUBAAA  NFKB1 PLA2G7 PDE7A CALY CD4 AKT1 [TGA2B MMP24 GABRQ
CD247  PSMD1 CENPE MUT TRPA1 DRD4 PTPN6 GABRB3 CRHR1 SRC SLC6A8
F5 HTR2B TACR3 IL17A CA1 TH C1S GABRAS ITGB3 TGM2 AVPR2
SELP ALPPL2 EGF HTR1B CA3 KCNQ1 M6PR GABRG3  NPEPPS TOP1 F8
SELE TRPM8 PDESA CNR1 CA2 CHRNA10 GRIN2B OCA2 NGFR ADA
SERPINC1  RAMP1 FGF2 GABRR1 MMP16 RRM1  GUCY2C CHRFAM7A CACNA1G TNNC2
ABL2 HDAC4  SLC7A11 GABRR2 = RRM2B MMP26  PDE3A CHRNA7 MPO MMP9
SOAT1 IL5RA IL15 FYN ANGPT1 HBB KCNJ8 RYR3 TUBD1 SLC12A5
MR1 [TPR1 EDNRA TUBE1 SQLE CCKBR ITPR2 CHRM5  RPS6KB1 CD40
PTGS2 OXTR NR3C2 HDAC2 MYC WEE1 VDR MAP1A CA4 PTGIS
PLA2G4A  SLC6A1 TLR2 CTGF KCNQ3 CALCA  CACNB3  CKMT1A ACE PTPN1
CACNA1S  HRH1 FGA TAAR1 KCNK9 KCNJ11  TUBA1A  SLC12A1 SCN4A MC3R
SYT2 PPARG NPY2R MYB CYP11B1 ABCC8 ASIC1 HDC APOH AURKA
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Section 2. Supplementary Note

. Contributing authors participating in the RACI consortium.

Steve Eyre'?, John Bowes'?, Dorothée Diogo>>, Annette Lee®, Anne Barton'?, Paul Martin'?,
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Trynka®>?, Lude Franke®, Harm-Jan Westra®, Lars Alfredsson’, Xinli Hu*>"2, Cynthia
Sandor®>, Paul | W de Bakker>>'*'* Sonia Davila'®, Chiea Chuen Khor'®, Khai Koon Heng",
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4. Division of Genetics, Brigham and Women'’s Hospital, Harvard Medical School, Boston,
Massachusetts, USA.
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Groningen, The Netherlands.
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9. University of Texas MD Anderson Cancer Center, Houston, Texas, USA.

10. Rheumatology Unit, Department of Medicine, Karolinska Institutet and Karolinska University
Hospital Solna, Stockholm, Sweden.

11. Department of Environmental Medicine, Karolinska Institutet, Stockholm, Sweden. 12.
Harvard—Massachusetts Institute of Technology Division of Health Sciences and
Technology, Boston, Massachusetts, USA.

13. Department of Epidemiology, University Medical Center Utrecht, Utrecht, The Netherlands.

14. Department of Medical Genetics, University Medical Center Utrecht, Utrecht, The
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15. Division of Human Genetics, Genome Institute of Singapore, Singapore.

16. The Wellcome Trust Sanger Institute, Cambridge, UK.
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22. Department of Rheumatology, Umea University, Umea, Sweden.
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