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

Biological Process P.Value FDR Percentage
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 9.74E-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

I_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 I_kappaB kinase/NF_kappaB cascade 4.88E-35 1.29E-33 39.05

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 I_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



Variant UniProt ID Mutation Polyphen2 SIFT SNPeffect

VAR_024500 RAGE_HUMAN G82S

VAR_029135 GHRL_HUMAN Q90L

VAR_050095 GHRL_HUMAN L72M

VAR_025846 HS71L_HUMAN E602K

VAR_058287 IL17F_HUMAN E126G

VAR_012988 LEG3_HUMAN P64H

VAR_004182 MBL2_HUMAN G54D

VAR_004183 MBL2_HUMAN G57E

VAR_008543 MBL2_HUMAN R52C

VAR_022127 NOS2_HUMAN S608L

VAR_020641 PADI4_HUMAN G112A

VAR_049843 PD1L2_HUMAN I241T

VAR_015076 SO1B1_HUMAN V174A

VAR_036795 SPIT4_HUMAN G73S

VAR_031237 TLR2_HUMAN R753Q

VAR_021976 TLR3_HUMAN L412F

VAR_020171 TENX_HUMAN G2555S

VAR_048291 GPAN1_HUMAN R41L

VAR_022878 CF010_HUMAN P128L

VAR_022877 CF010_HUMAN Y69C

VAR_039560 CE110_HUMAN P216L

VAR_029754 IL23R_HUMAN R381Q

VAR_039564 LY66D_HUMAN L9V

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

a

b



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



Supplementary Figure 4: Functional Impact of Exonic SNPs by 
Mutation Assessor Tool 

Mutation AA variant Gene Func. Impact FI score

TLR3_HUMAN L412F L412F TLR3 high 4.520

MBL2_HUMAN G54D G54D MBL2 high 4.485

MBL2_HUMAN G57E G57E MBL2 high 4.150

SPIT4_HUMAN G73S G73S SPIT4 high 3.515

SO1B1_HUMAN V174A V174A SLCO1B1 medium 3.350

MBL2_HUMAN R52C R52C MBL2 medium 3.335

TLR2_HUMAN P631H P631H TLR2 medium 2.850

IL17F_HUMAN E126G E126G IL17F medium 2.720

IL1A_HUMAN R85Q R85Q IL1A medium 2.515

CY24A_HUMAN Y72H Y72H CYBA medium 2.470

MTHR_HUMAN A222V A222V MTHFR medium 2.425

GHRL_HUMAN L72M L72M GHRL medium 2.340

LEG3_HUMAN P64H P64H LGALS3 medium 2.340

TYK2_HUMAN I684S I684S TYK2 medium 2.310

TLR10_HUMAN N241H N241H TLR10 medium 2.280

RAGE_HUMAN G82S G82S AGER medium 2.255

PTN22_HUMAN R620W R620W PTPN22 medium 2.255

TLR2_HUMAN R753Q R753Q TLR2 medium 2.175

IL6RA_HUMAN D358A D358A IL6R medium 2.140

CF010_HUMAN K400Q K400Q C6orf10 medium 2.140

ITPA_HUMAN P32T P32T ITPA medium 2.130

PARP1_HUMAN V762A V762A PARP1 medium 2.110

GHRL_HUMAN Q90L Q90L GHRL medium 2.075

DNAS1_HUMAN R2S R2S DNASE1 medium 1.995

DOB_HUMAN R18Q R18Q HLA-DOB medium 1.950

GCR_HUMAN R23K R23K NR3C1 medium 1.950



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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Transcription Factor Enrichment Analysis (TFEA) Kinase Enrichment Analysis (KEA)

GSE15573

GSE97779

Transcription Factor Enrichment Analysis (TFEA) Kinase Enrichment Analysis (KEA)

GSE10500

Transcription Factor Enrichment Analysis (TFEA) Kinase Enrichment Analysis (KEA)

GSE77298

Transcription Factor Enrichment Analysis (TFEA) Kinase Enrichment Analysis (KEA)

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
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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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Transcription 
Factor

Common among Datasets

EGR1
GSE15573, GSE97779, GSE10500, 

GSE77298

RUNX1
GSE15573, GSE97779, GSE10500, 

GSE77298
HNF4A GSE97779, GSE10500, GSE77298
SPI1 GSE15573, GSE97779, GSE10500
AR GSE15573, GSE77298

BACH1 GSE10500, GSE77298
CREM GSE15573, GSE97779
FLI1 GSE15573, GSE97779

KDM5B GSE15573, GSE97779
MITF GSE15573, GSE10500
MTF2 GSE97779, GSE77298

PPARD GSE97779, GSE10500
SIN3B GSE15573, GSE10500
SOX2 GSE10500, GSE77298
SUZ12 GSE97779, GSE77298
TP63 GSE97779, GSE77298

KINASES Common among Datasets

AKT1
GSE15573, GSE97779, GSE10500, 

GSE77298

CDK7
GSE15573, GSE97779, GSE10500, 

GSE77298

CDK9
GSE15573, GSE97779, GSE10500, 

GSE77298

CSNK2A1
GSE15573, GSE97779, GSE10500, 

GSE77298

GSK3B
GSE15573, GSE97779, GSE10500, 

GSE77298

HIPK2
GSE15573, GSE97779, GSE10500, 

GSE77298

MAPK1
GSE15573, GSE97779, GSE10500, 

GSE77298

TAF1
GSE15573, GSE97779, GSE10500, 

GSE77298
ABL1 GSE15573, GSE10500, GSE77298
CDK1 GSE15573, GSE97779, GSE10500
CHUK GSE15573, GSE97779, GSE10500

CSNK2A2 GSE15573, GSE97779, GSE10500
MAPK14 GSE15573, GSE97779, GSE10500
MAPK8 GSE97779, GSE10500, GSE77298

ATM GSE15573, GSE77298
CDK6 GSE15573, GSE97779

MAPK3 GSE15573, GSE10500
WEE1 GSE10500, GSE77298

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


