Biological Process P.Value |FDR Percentag
Innate immune response 4.28E-57 |3.51E-54 [29.31
Intracellular signal transduction 6.30E-48 |2.58E-45 [16.37
Immune response 3.57E-44 19.74E-42 [19.23
Regulation of defense response 2.76E-43 |5.65E-41 |28.52
Intracellular protein kinase cascade 4.36E-43 |7.15E-41 |20.70
Regulation of immune response 1.16E-42 |1.44E-40 |24.62
Regulation of apoptotic process 1.23E-42 |1.44E-40 |18.51
Regulation of programmed cell death 1.48E-42 |1.51E-40 |18.52
Positive regulation of defense response 3.05E-42 |2.78E-40 |37.73
Positive regulation of immune system process 2.05E-40 |1.68E-38 |23.95
Regulation of immune system process 2.42E-40 |1.81E-38 |20.00
| _kappaB kinase/NF kappaB cascade 5.30E-40 |3.62E-38 |38.62
Regulation of protein metabolic process 7.06E-40 |4.45E-38 [17.20
Programmed cell death 8.27E-40 |4.84E-38 [16.20
Immune system process 8.98E-40 |4.91E-38 [15.07
Regulation of molecular function 2.30E-39 |1.18E-37 [15.96
Apoptotic process 5.72E-39 [2.61E-37 |16.20
Apoptotic process 5.72E-39 [2.61E-37 |16.20
Multi_organism process 2.21E-38 |9.52E-37 [17.31
Interaction with host 6.43E-38 [2.64E-36 |29.34
Positive regulation of protein metabolic process 2.34E-37 |9.15E-36 |20.19
Epidermal growth factor receptor signaling pathway 4.01E-37 |1.50E-35 [44.91
Response to stress 5.10E-37 [1.82E-35 [13!11
Regulation of protein modification process 5.84E-37 |2.00E-35 [19.04
Positive regulation of immune response 1.22E-36 |4.01E-35 |27.31
Regulation of catalytic activity 2.83E-36 [8.93E-35 |16.99
Activation of immune response 3.62E-36 |1.10E-34 [29.57
Enzyme linked receptor protein signaling pathway 4.79E-36 |1.40E-34 [19.24
Regulation of cellular protein metabolic process 6.61E-36 [1.87E-34 |17.50
Transmembrane receptor protein tyrosine kinase signaling pathway 2.96E-35 |8.09E-34 [22.25
Regulation of |_kappaB kinase/NF_kappaB cascade 4.88E-35 |1.29E-33 |[89.05
Positive regulation of catalytic activity 2.75E-34 |7.04E-33 [19.63
Positive regulation of response to stimulus 5.39E-34 [1.34E-32 [17.29
Positive regulation of cellular protein metabolic process 2.73E-32 |6.59E-31 [19.94
Response to wounding 5.83E-32 [1.37E-30 [17.94
Viral reproduction 1.32E-31 |3.01E-30 |21.17
Viral reproductive process 2.28E-31 |5.04E-30 |23.62
Response to organic substance 4.44E-31 [9.58E-30 |14.56
Positive regulation of protein modification process 7.40E-31 |1.55E-29 [20.42
Defense response 2.89E-30 |5.92E-29 [16.82
Positive regulation of metabolic process 9.77E-30 |[1.95E-28 [14.13
Positive regulation of cellular metabolic process 2.30E-29 |4.49E-28 [14.31
Negative regulation of protein metabolic process 1.21E-28 |2.30E-27 [23.70
Intracellular receptor mediated signaling pathway 2.34E-28 |4.37E-27 |31.48
Regulation of signal transduction 3.64E-28 |6.63E-27 [14.30
Positive regulation of signal transduction 3.93E-28 |7.01E-27 |18.84
Positive regulation of |_kappaB kinase/NF _kappaB cascade 1.80E-27 |3.15E-26 (40.67
Protein catabolic process 3.37E-27 |5.76E-26 |21.74
Cellular response to stress 1.13E-26 [1.90E-25 [15.93
Positive regulation of NF_kappaB transcription factor activity 3.01E-26 |4.94E-25 [45.22

Supplementary Figure 1: Top 50 biological processes from BINGO analysis of

Exonic SNPs
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Supplementary Figure 2: RA associated exonic SNPs predicted a. probably
deleterious, possibly deleterious, and benign by SNP Nexus tool and b. predicted
deleterious by Polyphen2, SIFT, SNPeffect and tools



Gene Chromosome Trait p-Value PubMed ID
PTPN22 chri White blood cell count 1.00E-64 32888493
PTPN22 chr1 White blood cell count 1.00E-47 30595370
PTPN22 chri White blood cell count 200621 27863252
D69 chr12 White blood cell count 400E43 32888493
SH283 chr12 White blood cell count 8.00E-290 32888493
SH283 chr12 White blood cell count 800E222 30595370
SH283 chr12 B 0000002 28158719
(eosinophil)
SH2B3 chr12 White blood cell count 9.00E70 27863252
IL7R chrs White blood cell count 6.00E-14 30595370
| rs2631367 [ESTeIIG chrs White blood cell count 200656 30595370
TRAF1 chro White blood cell count 7.00E-14 30595370
TRAF1 chrg White blood cell count 200E-11 32888493
Platelet Count
Varl'la;ion Gene Chromosome Trait p-Value FuhI::ed
rs3184504 SH2B3 chrl2 Platelet count 0.000005 31217584
rs3184504 [EECTPLE] chriz Plateletcrit 5.00E-216 27863252
rs3184504 [EECUPILEE] chriz Platelet count 6.00E-180 27863252
rs3184504 SH2B3 chr12 Platelet count 5.00E-11 24026423
153184504 [EEEUPLE] chr12 Platelet count 1.00E-26 22139419
rs2631367 |- wrll] chrs Mean platelet volume 6.00E-111 32888493
LEEELEM HLA-DOA chré Platelet count 1.00E-10 22139419
rs513349 BAK1 chré Platelet count 7.00E-24 31217584
rs513349 BAK1 chré Platelet count 2,00E-12 23263863
155745582 BAK1 chré Platelet count 2.00E-53 32888493
EBEd RS chr7 Platelet count 1.00E-15 32888493
Homocysteine levels
Variation ID Gene Chromosome Trait p-Value PubMed ID
rs1801133 MTHFR chrl Homocysteine levels  4.00E-104 23824729
rs1801133 MTHFR chrl Homocysteine levels ~ 2.00E-11 23696881
[ rs1301133 VAR chri Homocysteine levels ~ 8.00E-35 20031578
rs1801133 (VALY chrl Plasma homocysteine ; oe 19 30339177
levels
MCV
Variation ID Gene Chromosome Trait p-Value  PubMed ID
rsa149056 [EITeeICYY chr12 Mean corpuscular o0e 54 32888493
volume
rsa149056 [TSOECIE chr12 Mean corpuscular ¢ o0 55 33888493
volume
rs5754217 [UIE! chr22 Mean corpuscular 5 qoe90 28017375
volume
Mean corpuscular
1526232 MACIR chr5 i 7.00E-30 32888493
volume
Mean corpuscular
1510225965 (e chr? o S.00E-09 27863252
volume

Gene  Chromosome Trait p-Value PubMed ID
SH2B3 chri2 Hematocrit 8.00E-72 27863252
VEGFA chr Hemataocrit 3.00E22 27863252
Blood Protein Levels
Gene Chromosome Trait p-Value PubMed ID
11238 chrl Blood protein levels 3.00E-16 28240269
FCRL3 chrl Blood protein levels 7.00E-182 30072576
FCRL3 chrl Blood protein levels 5.00E-57 28240269
FCRL3 chrl Blood protein levels 1.00E-112 29875488
FCGRZA chrl Blood protein levels 1E-2102 29875488
CFH chri Blood protein levels 200E52 29875488
MBL2 chr1o Blood protein levels 2.00E-51 29875488
| rs2255336 [ENILTEN chr12 Blood protein levels 1.00E-13 28240269
SH2B3 chr12 Blood protein levels 2.00E-14 29875488
SH283 chr12 Blood protein levels BOOE-07 27532455
rs4810485 CD40 chr20 Blood protein levels 5.00E-19 28915241
HAVCR2 chrs Blood protein levels 2.00E-39 28240269
HLAB chré Blood protein levels 200E34 29875488
| rs2235705 [WNCIAGICH) chré Blood protein levels 8.00E09 27532455
| rs2242653 [ CeT chré Blood protein levels 3.00E-10 28915241
(w) chré Blood protein levels 5.00E-18 29875488
NELFE chré Blood protein levels 1.00E-19 28240269
5TK19 chr Blood protein levels 300E25 28240269
ATF6B chré Blood protein levels 1.00E15 29875488
FKBPL chré Blood protein levels 7.00E13 29875488
FKBPL chré Blood protein levels 3.00E-37 29875488
AGER chré Blood protein levels 4.00E33 29875488
AGER chré Blood protein levels 3.00E-22 27532455
HLA-DQB1 chré Blood protein levels 0.000003 28240269
HLA-DQB1 chré Blood protein levels 3.00E-19 28240269
PDCDILG2 chr9 Blood protein levels 5.00E-12 29875488
TLR4 chro Blood protein levels 3.00E70 29875488
TLR4 chro Blood protein levels 200E50 28240269
| rs1035029 | s chr9 Blood protein levels 2.00E-13 30072576
FCGR2A chri Serum total protein level 4.00E-12 29403010
FKBPL chré Serum total protein level 4.00E-11 23022100
FKBPL chré Serum total protein level 300E-09 23022100

RBC Count
Gene  Chromosome Trait p-Value  PubMed ID
rs1801133 VAN chr1 Red cell distribution ) yop 23 30508370
width
1.00E-
rs3184504 SH2B3 chr12 Red blood cell count 102 30595370
rs3184504 SH2B3 chr12 Red blood cell count 2.00E-43 27863252
rs3184504 SH2B3 chr12 Red blood cell traits 4.00E-19 23222517
rs5754217 UBE2L3 chr22 Red blood cell traits 9.00E-10 23222517
AC0222 Red cell distribution
w 17.4 chrs width 7.00E-11 30595370
rs833070 VEGFA chré Red blood cell count 3.00E-16 27863252
CRP Levels
Variation ID Gene Chromosome Trait p-Value PubMed ID
rs223970a [RYY chré E'reaclt:\zl‘:me'" 1.00E-14 31900758
BRD2 chré Creactive protein 5 e 09 31900758
levels
rs6920220 [RUIINLE] chré Creactive protein 5 hop 13 31900758
levels
ANA Levels
VEGEUCLIDIN Gene Chromosome  Trait p-Value PubMed ID
Antinuclear antibody
rs2395185 Cbao chré levels 1.00E-11 25186300

Variation

D Gene Chromosome Trait p-Value FuhI::ed
SH2B3 chriz Platelet count 0.000005 31217584
SH2B3 chr12 Plateletcrit 5.00E-216 27863252
SH2B3 chr12 Platelet count 6.00E-180 27863252
SH2B3 chr12 Platelet count 5.00E-11 24026423
SH2B3 chr12 Platelet count 1.00E-26 22139419
SLC2245 chrs Mean platelet volume ~ 6.00E-111 32888493
HLA-DOA chr Platelet count 1.00E-10 22139419
BAKL chré Platelet count 7.00E-24 31217584
BAK1 chré Platelet count 2,00E-12 23263863
BAK1 chré Platelet count 2.00E-53 32888493
EBEd RS chr7 Platelet count 1.00E-15 32888493
[ Variation ID_] Gene Chromosome Trait p-Value PubMed
AL390839.1 chrl RA (ACPA-positive) 0.00000002 24532676
AL390839.1 chrl RA (ACPA-positive) 0.00000002 23143596
PTPN22 chr1 RA (ACPA-positive) 2.00E-126 24532676
PTPN22 chrl RA (ACPA-positive) 8.00E-77 23143596
FCRL3 chrl RA (ACPA-positive) 0.00000001 24532676
ETS1-FLI1 chr11 RA (ACPA-positive) 7.00E-10 24532676
REL chr2 RA (ACPA-positive) 1.00E-11 23143596
STATA chr2 RA (ACPA-positive) 2.00E-11 23143596
cD28 chr2 RA (ACPA-positive) 0.0000003 23143596
CTLAd chr2 RA (ACPA-positive) 9.00E-15 24532676
€TLAY chr2 RA (ACPA-positive) 4.00E-11 23143596
D40 chr20 RA (ACPA-positive) 9.00E-11 23143596
- ACPA-positive RA [smeking

rs3129890 HLA-DRA chré interaction) 1.00E-10 26272072
- HLA-DRB1 chré RA (ACPA-positive) 1.00E-300 23143596
_ HLA-DRB1 chré. RA {ACPA-negative) 0.00000002 23143596
- ACPA-positive RA (smoking

rs10484565 TAP2 chré interaction) 7.00E-10 26272072
AL356234.2 chré RA (ACPA-positive) 2.00E-18 24532676
AL356234.2 chré RA (ACPA-positive) 4.00E-18 23143596
IRF5. chr? RA (ACPA-positive) 5.00E-12 24532676
IRF5 chr? RA (ACPA-positive) 5.00E-10 23143596
o1 chr9 RA (ACPA-positive) 5.00E-11 24532676
ca2l chrg RA (ACPA-positive) 0.000000001 23143596
TRAF1 chrg RA (ACPA-positive) 0.000002 23143596
BTNL2 chré Peptide Antibody 0.0000005 19287509

Platelet Count

Hemoglobin Levels

Gene Chromosome Trait p-Value Pul::;.! =2
SH283 chr12 Hemoglobin levels 3.00E-175 32327693
SH283 chr12 Hemoglobin levels 1.00E-10 28017375
SH283 chr12 Hemoglobin concentration ~ 1.00E-74 27863252
DPCRL chré Hemoglobin levels 3.00E-34 32327693
TNXB chré Hemoglobin levels 7.00E-35 32327693
C6orf10 chré Hemoglobin levels 1.00E-35 32327693
VEGFA chr6 Hemoglobin concentration ~ 1.00E-12 32888493
VEGFA chré Hemoglobin concentration ~ 1.00E-20 27863252
VEGFA chré Hemoglobin levels 1.00E-50 32327693
Gene Chromosome Trait p-Value  PubMed ID
PTPN22 chrl 1gM levels 2.00E-12 28628107
SH2B3 chri2 IgA levels 1.00E08 28628107
IL4R chri6 IgE levels 1.00E-07 22075330
HLA-DOA2 chré IgE levels 0.000006 23146381
HLA-DOA2 chré IgE levels 1.00E-08 22075330
CLEC16A chrib Immunoglobulin A 2.00E-07 20694011
IFIH1 chr2 Immunoglobulin A 7.00E-10 20694011
HLA-DRB1 chré Immunoglobulin A 3.00E-33 20694011
HLA-DRB1 chré Immunoglobulin A 2,00E-33 20694011

Supplementary Figure 3: SNPs associated with the Clinical Outcomes of RA



Mutation AA variant |Gene Func. Impact |Fl score

L412F TLR3
G54D MBL2
G57E MBL2
G73S SPIT4
V174A | SLCO1B1
R52C MBL2
P631H TLR2
E126G IL17F
R85Q IL1A
Y72H CYBA
A222V MTHFR
L72M GHRL
P64H LGALS3
1684S TYK2
N241H TLR10
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Supplementary Figure 4: Functional Impact of Exonic SNPs by
Mutation Assessor Tool
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Supplementary Figure 5: Transcriptomics analysis of GSE15573 dataset : Enrichr
analysis showing significant pathways, processes, diseases and metabolites Wiki
and Reactome Pathways, Gene Ontlogy (Biological Processes), DiGeNET, and
HMDB databases
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Supplementary Figure 6: X2K analysis of Transcriptomics datasets showing
enriched critical transcription factors and kinases
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Supplementary Figure 8: Transcriptomics analysis of GSE97779 dataset : Enrichr
analysis showing significant pathways, processes, diseases and metabolites Wiki
and Reactome Pathways, Gene Ontology (Biological Processes), DiGeNET, and
HMDB databases
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Supplementary Figure 10: Transcriptomics analysis of GSE10500 dataset :
Enrichr analysis showing significant pathways, processes, diseases and
metabolites Wiki and Reactome Pathways, Gene Ontology (Biological Processes),
DiGeNET, and HMDB databases



‘squannd
VY J0 1uawi1paJl sa160j01q pub SGYVING YIM 19SDIDP GSESETSD pUD 13SDIBP 867/ /ISD U33aMI3q UOWWO0I 3G 01 punof a1am 1oyl sAomyiod junaifiubis Jo sisAipup Ajjouowwiod
(f pup 3 ‘Joo1 ayariug Aq sauab Jo sisAjpup Juawyosriui(p ‘sisAipbup Juawyaliua aspuly(2 ‘(asbgoiop SON|TI Woif sisAipup yzx ybnoayl) sisAipup JUaWYI1IUS 10320 UOIIAIIISUD. |
(g ‘sauab passaidxa Apiauaaaffip fo (v3so) sisAipup Juawiydliua 33s auan (b :(saisdolg [pInOUAS) 19501P OFD 862//3SD Jo SisA|pup p1LP UOISSaIdXa dU3D T T 3nbi4

86¢LL3SD

/__ ‘

s S
uawead) / jusuneaty
qewnzi|ioo] saisdolg u ajexanoylay salsdoig J
Joye sOWEd vd e [einoufs vy Jaye sQNEd vd — [einoufs vy

gWOL §6¥5E3SD 86¢..389 XLIN GG¥EEISDO 862..359
=u:w_u_._u._ut_vl
Femuyred w::mcml
Kewuped Buijeudis
e , I o vo- oo a0 Lo 8o
uonepessp ueakid say10 J80UED
T wsfemieg
st G
L fewuedBupulis supobodiy skemud
A UG | allogelen
500 < ¥ad SO0 > Y4
q e
{Ajuo saual jo 351 uo paseq) ayouul Aq s Jouop |eulou {saBuey2 pjoy 1=2y3 pue saual jo 351] uo paseq)

0} pasedwoosaisdoiq |einouls yy ui Aemyyed Suimoys pey) seg s Jouop |euuou 0} patedwodsaisdolq [elnouls vy ul sish|euy Juawyouug 195 aUan



WIKI Pathways

ional effects WP3297

phan) WP2485

P4146

athway WP3965

oteinases WP129

nd development pathway - Pregnancy and lactation (Stage 3 of 4) WP2817

is WP3624

)
m
>
0
—
o
<
m
o
Q
=3
=
3
Q
<
@

R-H5A-2142850

ers mediating non-canonical NF-kB pathway Homo sapiens R-HSA-5676!

s Homo sapiens R-HSA-447043

o sapiens R-HSA-447038
disorders Homo sapiens R-HSA-5619084
of ERBB4 signaling Homo sapiens R-HSA-1253288

REBP transcriptional activation activity Homo sapiens R-HSA-163680

me from plasma Homo sapiens R-HSA-2168880
stasis Homo sapiens R-HSA-5578775

ological Processes

mI

OB

ooth muscle cell migration (GO:0014912)

gulation of microtubule depolymerization (GO:0007026)

ulation of skeletal muscle fiber development (GO:0048743)

rtex cell migration (GO:0021795)
equestered calcium ion into cytosol by sarcoplasmic reticulum (GO:0014808)

ine phosphorylation (G0:0035404)

DisGeNET

m “‘

graine

HMDB

2'-Deoxycytidine diphosphate (HMDB01245)

Verapamil (HMDBO01850)

Hydrogen carbonate (HMDBO00595)

CDP (HMDB01546)

C10H15N509P2 (HMDB01508)
2-Amino-2-deoxy-4-O-beta-D-galactopyranosyl-D-glucose (HMDB06591)
dCTP (HMDB00938)

DGT (HMDB01440)

PPS (HMDB01134)

Supplementary Figure 12: Transcriptomics analysis of GSE77298 dataset :
Enrichr analysis showing significant pathways, processes, diseases and
metabolites Wiki and Reactome Pathways, Gene Ontology (Biological Processes),
DiGeNET, and HMDB databases
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Supplementary Figure 13: Transcription factor and Kinase analyses of
GSE15573, GSE97779, GSE10500, and GSE77298 datasets : Venn diagram
showing the overlap of Transcription factors and Kinases




