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ABSTRACT 

Autoimmune diseases (ADs) are often intractable because their cause 

are unknown and is defined as "a clinical syndrome caused by the 

activation of T cells or B cells, or both, in the absence of an ongoing 

infection or other discernible cause". However, the genetic background 

of patients is generally believed to be important. ADs include diabetes, 

rheumatoid arthritis, Graves' disease, systemic lupus and inflammatory 

bowel disease (IBD). The present investigation was carried out to 

explore the genes and their interactions pertaining to Rheumatoid 

arthritis (RA) which is through In-silico and molecular docking 

analysis. In the present study the functional annotation of a total of 267 

genes from GWAS was performed through Gene Ontology (GO) analysis using DAVID 

which reported 216 genes and 238 GO terms for biological processes (BP). The STRING 

database reported the genes namely STAT4, CD40, CD28, CD247, HLA-DRB1, IRF8, IRF4, 

REL, EOMES, CSF2, IL2, IL3, TYK2, CSF2 and CD5 at the core region of the RA network 

of 216 BP genes. The Drug association analysis of WebGestalt has reported 28 drugs 

interacted with 41 genes or its corresponding proteins out of which docking was performed 

for 15drugs and 18 potential targets as they are found to be key regulators in RA disease. The 

molecular docking studies have reported the 24 ligand-protein interactions. Seeking the 

importance of genetic background of RA patients further studies can be done by mining of 

non-synonymous SNPs associated with genes for causing RA. 
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INTRODUCTION  

Autoimmune disease includes many diseases under it. Rheumatoid arthritis is one of the 

autoimmune diseases. Rheumatoid Arthritis (RA) is a chronic, systematic inflammatory 

disease that mostly affects synovial joints characterized by synovial hyperplasia, cartilage 

destruction and bone erosion (Rossol et al. 2013). Cells of synovium contain macrophages, 

chondrocytes and fibroblasts (McInnes and Schett 2007). The initial inflammatory process in 

RA takes place in the synovial lining of diarthrodial joints (Szekanecz and Koch 2007). 

Immune cells and inflammatory molecules have crucial role in patho physiology of RA 

(Huber et al. 2006). Human chondrocyte secretes cytokines such as Monocyte 

Chemoattractant Protein (MCP-1) which are involved in cartilage degradation and rheumatic 

joint diseases (Röhner et al. 2012). Present work focuses on identification of key regulatory 

molecules involved in pathology of RA from chondrocytes.
[1]

 About one percent of the 

population of the World is affected by Rheumatoid arthritis. It is very common disease in 

India also. Arthritis means ñjoint inflammationò, which causes pain, swelling, stiffness, and 

loss of frequently motion in the joints. Other parts of our body also affected by this disease, 

they are muscles, tendons, ligaments, bones and other internal organs of human body. 

Inflammation is a complex process that causes swelling, redness, warmth, itching, and pain. 

 

The diagnosis ñrheumatoid arthritisò is based on a pattern of symptoms and physical 

examination findings, with and often without any radiographic or serologic abnormalities 

(Arnett, FC et al., 1987; Aletaha D et al 2010). To avoid joint damage, inflammation in 

patients with RA should be suppressed as much as possible (Emery P., 2006). According to 

the treat-to-target paradigm, the primary goal of treating the RA patient is to maximise long-

term health-related quality of life through control of symptoms, prevention of structural 

damage, normalisation of function, and social participation (Smolen JS et al., 2010; Smolen 

JS et al 2010).
[5] 

Pharmacological treatment of RA can be divided into disease-modifying 

antirheumatic drugs (DMARDs), anti-inflammatory agents and analgesics.
[4-5]

 Methotrexate 

(MTX) is the appropriate first-line agent for most patients with RA
[6]
; MTX is the ñanchor 

drugò for treatment of RA.
[5]

 

 

DMARDs have greatly improved the quality of life for many people with rheumatoid 

arthritis. These RA drugs are often used along with NSAIDs or glucocorticoids; however, 

with this type of medication, you may not need other anti-inflammatories or analgesics. 

DMARDs target the immune system, they also can weaken the immune system's ability to 
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fight infections. Examples of DMARDs are Hydroxychloroquine sulfate, leflunomide, 

methotrexate, tofacitinib. Examples of biologic response modifiers are abatacept, 

adalimumab, adalimumab-atto, anakinra, etanercept, etanercept-szzs, rituximab, infliximab-

dyyb, golimumab, certolizumab pegol, tocilizumab, sarilumab. Glucocorticoids are steroids. 

They are strong anti-inflammatory drugs that can also block other immune responses. These 

rheumatoid arthritis medications help relieve symptoms and may stop or slow joint damage. 

You receive these RA drugs by pill, or by injection. Examples of glucocorticoids are 

betamethasone injectable, prednisone. NSAIDs work by blocking an enzyme that promotes 

inflammation. By reducing inflammation, NSAIDS help reduce swelling and pain. Examples 

of NSAIDs are celecoxib, diclofenac sodium, and ibuprofen. Analgesics reduce pain but they 

do not reduce swelling or joint damage. Examples of analgesics are acetaminophen, tramadol, 

oxycodone, hydrocodone, and other narcotics.
[11]

 

 

In the last few decades, advances in molecular biology and the equipments used in research 

have developed sequencing of large portions of the genomes of several species. The Human 

Genome Project designed the sequence of all 24 human chromosomes. Information science 

has been applied to the biology field, which named as Bioinformatics. The uses of 

Bioinformatics are to collect the biological data, information and store and maintain them in 

the database. Different databases produce different information about the details of genome. 

Popular sequence databases Gen Bank, Uniprot, and EMBL etc. are used to predict 

Nucleotide sequences, Protein sequences etc. The most important tasks of bioinformatics 

involve the analysis of sequence information.
[3]

 

 

MATERIALS AND METHODS  

Mining of genes associated with RA 

The National Human Genome Research Institute (NHGRI) Catalog of Published Genome-

Wide Association Studies (GWAS) Catalog which provides a publicly available manually 

curated collection of published GWAS assaying at least 1,00,000 single nucleotide 

polymorphisms (SNPs) and all SNP-trait associations with P <1X10
-5

, was used to mine the 

genes pertaining to RH. Disease search for ñRheumatoid arthritisò with a p-value threshold 

of p<10
-5 

was performed to retrieve GWAS studies on RA from GWAS Catalog 

(http://www.genome.gov/gwastudies/ currently https://www.ebi.ac.uk/gwas/). A total of 39 

GWAS studies resulted in a total of 267 unique genes mapped to discrete genomic locations 
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of human genome. The corresponding protein sequences encoded by these genes were 

obtained from UniProtKB database.
[12]

 

 

Functional annotation and GO association of RA genes 

The functional annotation of a total of 267 genes was performed through Gene Ontology 

(GO) analysis which describes the functions along the three categories viz., molecular 

functions (MF), biological processes (BP) and the cellular components (CC). The Database 

for Annotation, Visualization and Integrated Discovery (DAVID) Bioinformatics Resources 

6.7 (http://david.abcc.ncifcrf.gov/) was used for GO term annotation (i.e., the common 

vocabulary for the functional description of genes and gene products) annotation. Finally to 

find the statistically significant GO terms of the genes, GO term enrichment analysis was 

performed. The DAVID parameters were filtered to reduce the false positives and the output 

was taken into account after applying multiple testing correction (p-values <0.05), fold 

change and False Discovery Rate (FDR). Genes from significantly enriched biological 

processes were termed as key genes and were used for network construction.
[13-14]

 

 

Generation of gene network and its interactions 

Gene networks present a graphical view at the level of gene activities and genetic functions 

and help us to understand complex interactions in a meaningful manner. The STRING 

database (http://string-db.org/) aims to provide such a global perspective for as many 

organisms as feasible. Known and predicted associations are scored and integrated, resulting 

in comprehensive protein networks covering >1100 organisms. A total of 216 genes obtained 

from significantly enriched biological processes are termed as key genes and were used for 

network construction of RA were analysed through STRING database.
[15-16]

 

 

Gene-disease association study 

Web Gestalt (WEB-based Gene SeT AnaLysis Toolkit), one of the first software applications 

that integrate functional enrichment analysis and information visualization for the 

management, information retrieval, organization, visualization and statistical analysis of large 

sets of genes. Web Gestalt (http://bioinfo.vanderbilt.edu/webgestalt/) was used for further 

functional categorisation of 216 BP genes including geneïphenotype association, geneï

disease association and Drug association analysis. Further interactive phenotype ontology 

associated with RA genes was elucidated. Organism Homo sapiens was selected against 

select organism of interest column, hsapiens_gene symbol was selected at Select gene ID 

type, and outcome of DAVID functional analysis BP gene list consisting of 216 genes was 
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uploaded in the Upload gene list column. The following entries such as Statistical 

Method/test: hypergeometric, Multiple Test Adjustment: BH, Significance Level: Top 10 and 

.05, Minimum Number of Genes for a Category: 2 was selected.
[17-18]

 

 

UniProt  

The Universal Protein Resource (UniProt) is a comprehensive resource for protein sequence 

and annotation data. The corresponding protein sequences encoded by these genes were 

retrieved from UniProtKB database.
[19-21]

 

 

Retrieval of Drugs and proteins 

The Structure Data Format (SDF) 3D structure of the reported drugs were retrieved from the 

NCBI Pub Chem
[22-23]

 database (http://www.ncbi.nlm.nih.gov/ pccompound/) along with its 

PubChem ID, Molecular weight and Molecular formula. The compounds were converted into 

pdb format structure using the PyMol
[24]

 (academic version) tool, Discovery Studio v4.1 

visulizer tools
[25]

 and online SMILES translator web server 

(https://cactus.nci.nih.gov/translate/) as per requirement. 

 

The structures of the corresponding proteins of reported genes were retrieved from PDB 

Protein Data Bank (PDB).
[26]

 The unknown structures were predicted using various tools like 

Modeller 9.15 tool
[27]

, LOMETS
[28]

 (A local meta-threading-server for protein structure 

prediction) and RaptorX
[29-30]

 web servers due to unavailability at PDB Protein Data Bank 

(PDB). 

 

Prediction of binding site 

Structural and active site studies prediction of the proteins were done by using CASTP
[31]

 

(Computed Atlas of Surface Topography of Proteins) at http://cast.engr.uic.edu and 

GHECOM 1.0: Grid-based HECOMi finder.
[32-33]

 

 

Docking approach 

AutoDock 4.2 (autodock.scripps.edu/) was used for docking studies which is widely 

distributed public domain molecular docking software. The docking analysis was carried out 

for the reported drugs (can be said as ligands) with their corresponding targets (proteins) 

using AutoDock4.2 tool. The interactions of ligand and proteins were studied using LigPlot, 

Discovery Studio Visulizer and PyMol. The various bonding interactions of ligand and 

proteins were explored using the above tools.
[34-36]
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RESULTS AND DISCUSSION 

The genome studies of Rheumatoid arthritis 39 studies of rheumatoid arthritis with a total of 

267 unique genes mapped to discrete genomic locations of human genome. From the 

bioinformatics functional enrichment analysis reported 216 genes and 238 GO terms for 

biological processes (BP), 136 genes and 34 GO terms for molecular functions (MF) and 133 

genes and 18 GO terms for cellular components (CC). Based on the essential role of 

biological processes, 216 genes and 238 GO terms obtained from significantly enriched 

biological processes are termed as key genes that were used for network construction of RA. 

The key genes were used for network construction of RA were analysed through STRING 

database. The result of the string is represented in Fig.1. The RA network of STRING 

database reported the genes namely STAT4, CD40, CD28, CD247, HLA-DRB1, IRF8, IRF4, 

REL, EOMES, CSF2, IL2, IL3, TYK2, CSF2 and CD5 at the core region of the network. 

These genes may be said to play a key in RA as well as can be differentially expressed in RA 

disease. 

 

 

Fig.1:- Network construction of RA analysed through STRING database. 

 

The Drug association analysis of WebGestalt has reported 28 drugs interacted with 41 genes 

or its corresponding proteins. The Structure Data Format (SDF) 3D structure of the reported 

drugs were retrieved from the NCBI PubChem database (http://www.ncbi.nlm.nih.gov/ 

pccompound/) along with its PubChem ID, Molecular weight and Molecular formula. The 

compounds were converted into pdb format structure using the PyMol (academic version) 

tool, Discovery Studio v4.1 visualizer tools and online SMILES translator web server 
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(https://cactus.nci.nih.gov/translate/) as per requirement. The detail about the drugs, DRUG 

Name, PubChem CID, Molecular Formula, Molecular Weight and its corresponding Target is 

reported in Table.1. 

 

Table.1:- RA Drugs and their corresponding target genes/proteins from WebGestalt at 

significance level .05, Significance test Hypergeometric, MTC:BH. 

Sl. 

NO 
DRUG Name 

PubChem 

CID 

Molecular 

Formula 

Molecular 

Weight 
TARGET  

1 
immune 

globulin 
119 C4H9NO2 

103.11976 

g/mol 

CTLA4 

PTPRM 

IL2 

C5 

CD40 

CSF2 

SFTPD 

CD226 

CD2 

CD83 

BLK 

CCR6 

TNFRSF9 

IGF1R 

HLADQB1 

CD247 

MICA 

IL2RA 

IL21 

RAG1 

 

2 

 

chloroquine 

 

2719 

 

C18H26ClN3 

 

319.87214 

g/mol 

 

IL2RB 

ATM 

ATG5 

3 methimazole 1349907 C4H6N2S 
114.16884 

g/mol 

CTLA4 

TNFRSF9 

4 fluvastatin 446155 C24H26FNO4 
411.465943 

g/mol 

CD40 

PON1 

5 lovastatin 53232 C24H36O5 
404.53964 

g/mol 

FADS1 

PON1 

 

6 raloxifene 5035 C28H27NO4S 
473.58328 

g/mol 

JMJD1C 

MED1 

7 etoposide 36462 C29H32O13 
588.55658 

g/mol 

MAFB 

CFLAR 

ATM 

8 prednisone 5865 C21H26O5 
358.42814 

g/mol 

CD40 

IL2RA 
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9 glutathione 124886 C10H17N3O6S 
307.32348 

g/mol 

PBX1 

MED1 

CDK2 

10 Indomethacin 3715 C19H16ClNO4 
357.78764 

g/mol 

CD2 

CD247 

11 cyclosporine 5284373 C62H111N11O12 
1202.61124 

g/mol 

IL2 

IL2RA 

12 ribavirin 37542 C8H12N4O5 
244.20468 

g/mol 

TYK2 

HLADQB1 

13 Hydroxyurea 3657 CH4N2O2 
76.05466 

g/mol 

ATM 

CDK2 

14 tacrolimus 445643 C44H69NO12 
804.01816 

g/mol 

IL2 

IL2RA 

15 simvastatin 54454 C25H38O5 
418.56622 

g/mol 

FADS1 

PON1 

16 collagenase 44134635 C15H26K2N3O7P 
469.553202 

g/mol 

ETS1 

EHF 

17 
insulin 

recombinant 
90488846 C257H383N65O77S6 

5807.57022 

g/mol 
IL3 

 

The structures of the corresponding proteins of reported 24 genes were retrieved from PDB 

Protein Data Bank (PDB). The details about the structure of these 24 genes are reported at 

Table.2. 

 

Table 2:- Potential targets of Rheumatoid arthritis disease with their PDB ID and 

region of interest. 

S.L 

NO 
Target 

UniProt 

IDS 

PDB 

Ids 
Short Name of Target 

Full Name Of The 

Target 
Region 

1 CTLA4 P16410 3OSK CTLA-4 

Cytotoxic T-

lymphocyte-associated 

antigen 4 

36-161 

2 PTPRM P28827 1RPM 
Protein-tyrosine 

phosphatase mu(R-PTP-mu) 

Receptor-type tyrosine-

protein phosphatase mu 

879-

1156 

3 IL2 P60568 4NEJ IL-2 Interleukin-2 24-153 

4 C5 P01031 3CU7 C5 Complement C5 1-1676 

5 CD40 P25942 1LB6 CD40 

Tumor necrosis factor 

receptor superfamily 

member 5 

230-

236 

6 CSF2 P04141 5D70 GM-CSF 

Granulocyte-

macrophage colony-

stimulating factor 

18-144 

7 SFTPD P35247 1PWB PSP-D 
Pulmonary surfactant-

associated protein D 

199-

375 

8 CD2 P06729 1HNF CD2 
T-cell surface antigen 

CD2 
25-206 

9 IGF1R P08069 1P40 IGF-I receptor Insulin-like growth 974-

http://www.genenames.org/cgi-bin/gene_symbol_report?hgnc_id=HGNC:1331
http://www.genenames.org/cgi-bin/gene_symbol_report?hgnc_id=HGNC:11919
http://www.genenames.org/cgi-bin/gene_symbol_report?hgnc_id=HGNC:1639
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factor 1 receptor 1294 

10 CD247 P20963 3IK5 CD247 

T-cell surface 

glycoprotein CD3 zeta 

chain 

63-80 

11 MICA Q29983 1HYR MIC-A 

MHC class I 

polypeptide-related 

sequence A 

24-297 

12 IL2RA P01589 1Z92 
IL-2 receptor subunit 

alpha,IL-2-RA 

Interleukin-2 receptor 

subunit alpha 
22-238 

13 IL21 Q9HBE4 3TGX IL-21 Interleukin-21 23-155 

14 IL2RB P14784 2B5I IL-2 receptor subunit beta 
Interleukin-2 receptor 

subunit beta 
27-240 

15 ATG5 Q9H1Y0 4TQ1 ATG5 Autophagy protein 5 1-275 

16 PON1 P27169 1V04 PON 1 

Serum 

paraoxonase/arylesterase 

1 

1-353 

17 JMJD1C Q15652 5FZO TR-interacting protein 8 

Probable JmjC domain-

containing histone 

demethylation protein 

2C 

2157-

2500 

18 MED1 Q15648 2O4J ARC205,PBP 

Mediator of RNA 

polymerase II 

transcription subunit 1 

640-

652 

19 CFLAR O15519 3H11 CASH,CLARP 
CASP8 and FADD-like 

apoptosis regulator 

209-

480 

20 PBX1 P40424 1PUF PBX1 
Pre-B-cell leukemia 

transcription factor 1 

233-

305 

21 CDK2 P24941 1JVP CDK2 
Cyclin-dependent kinase 

2 
1-298 

22 TYK2 P29597 3NZ0 TYK2 
Non-receptor tyrosine-

protein kinase TYK2 

885-

1176 

23 ETS1 P14921 2NNY ETS1 Protein C-ets-1 
280-

441 

24 IL3 P08700 1JLI IL-3 Interleukin-3 34-144 

 

The amino acid sequences of corresponding proteins encoded by the reported 11 genes 

(ALPL,BLK,CCR6,CD226,EHF,FADS1,MAFB,RAG1,REL,TNFRSF9 and ATM) against 

RA drugs were retrieved from UniProtKB database. The 3D structure of all the 11 proteins is 

predicted by homology modelling and threading tool due to unavailability of information at 

Protein data Bank. Validation of the generated structure using different online server suggests 

that the quality of the generated structure is good and can be used for protein-ligand studies. 

http://www.genenames.org/cgi-bin/gene_symbol_report?hgnc_id=HGNC:589
http://www.genenames.org/cgi-bin/gene_symbol_report?hgnc_id=HGNC:8632
http://www.genenames.org/cgi-bin/gene_symbol_report?hgnc_id=HGNC:1771
http://www.genenames.org/cgi-bin/gene_symbol_report?hgnc_id=HGNC:12440
http://www.genenames.org/cgi-bin/gene_symbol_report?hgnc_id=HGNC:3488
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1. ALPL  2. ATM  3. BLK  

   

4. CCR6 5. CD226 6. EHF 

   

7. FADS1 8. MAFB  9. RAG1 

  

10. REL 11. TNFRSF9 

Fig.2:- Ramachandran plot structure validation of modelled structure. 
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The Active/Binding site of the reported proteins/targets was predicted by CAST and 

GHECOM 1.0: Grid-based HECOMi (pocket) finder. 

 

Out of reported 28 drugs interacted with 41 genes or its corresponding proteins, docking was 

performed for 15drugs and 18 potential targets. The selected/screened 18 targets are found to 

be key regulators in RA disease based on the existing records and network analysis. 

AutoDock 4.2 (autodock.scripps.edu/) that was used for docking studies revealed docking 

score with energy minimization values, Binding energy, Ligand Efficiency, Inhibition 

Constant and Electrostatic energy for 15 ligands/drugs-18 potential targets interactions are 

represented at Table.3. The molecular docking studies have reported the drug-target 

interactions of IL2-cyclosporine was -11.34, IL2RA-prednisone was -8.61, JMJD1C-

raloxifene was -9.56, PON1-simvastatin was-8.36, IL2-tacrolimus was -13.64 and IL2RA-

tacrolimus was -16.27 as the highest docking scores with energy minimization and 

interactions of IL2RA-cyclosporine was -2.47and CTLA4-methimazole was -2.91 as the 

lowest docking scores with energy minimization out of 24 ligand-protein interactions. From 

this report it is clear that RA differs from person to person based on their genes and genetic 

interactions and expressions which recommend the clinicians to go for personalized medicine 

rather that generalized medicine for the patients with RA. 

 

Table 3:- Molecular docking analysis of 15 drugs against 18 target proteins using 

AutoDock4.2 tool. 

Sl. 

no. 
Target Drug 

Binding 

energy 

Ligand 

Effeciency 

Inhibi tion 

Constant 

Hydrogen 

Bonding 
Hydrophobic Electrostatic 

1 ATG5 chloroquine -5.21 -0.24 152.76 HIS241 NA NA 

2 IL2RB chloroquine -4.68 -0.21 370.86 

ILE128,SE

R129,HIS1

33,ASP68 

NA NA 

3 ETS1 collagenase -4.65 -0.18 387.3 

LYS316,L

YS318,AS

P317 

LYS348,LEU

433 
ASP317 

4 IL2 cyclosporine -11.34 -0.13 4.88 NA NA NA 

5 IL2RA cyclosporine -2.47 -0.03 15.6 NA 
PHE15,HIS12

0 

GLU29,ASP

6,GLU116, 

6 CFLAR Etoposide -6.01 2.98 122.62 

ARG268,T

HR264,GL

U263,ASN

262 

LEU282,VAL

311 
NA 

7 PON1 Fluvastatin -5.91 -0.2 46.67 LYS81 PHE347 NA 

8 CDK2 Glutathione -6.61 -0.33 14.31 NA NA NA 

9 PBX1 Glutathione -4.73 -0.24 343.05 NA NA NA 
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10 CDK2 Hydroxyurea -4.96 -0.99 232.66 NA NA NA 

11 PON1 lovastatin -8.06 -0.28 1.23 NA NA NA 

12 CTLA4 methimazole -2.91 -0.42 7.36 

GLY29,SE

R27,TYR1

05 

TYR105,ALA

26,SER27,M

ET3,PRO28 

NA 

13 IL2RA prednisone -8.61 -0.33 488.16 
THR115,G

LU116 

TYR119,PHE

121 
NA 

14 
JMJD1

C 
raloxifene -9.56 -0.28 98.83 NA NA NA 

15 
HLADQ

B1 
ribavirin -3.89 -0.23 1.41 

PHE17,CY

S15 
NA NA 

16 TYK2 ribavirin -5.2 -0.31 154.98 

LYS930,M

ET978,GL

U979,VAL

981 

VAL911,LEU

1030 
NA 

17 PON1 simvastatin -8.36 -0.28 742.79 NA NA NA 

18 IL2 tacrolimus -13.64 -0.24 99.85 NA LEU56 NA 

19 IL2RA tacrolimus -16.27 -0.29 1.18 NA NA ASP6 

20 CD2 indomethacin -5.26 -0.21 139.44 

ALA164,L

YS170,GL

U131,THR

163 

THR163 LYS170 

21 CD247 indomethacin -3.97 -0.16 1.22 
ARG312,P

TR315 
ARG312 ARG312 

24 ATM Chloroquine -3.18 -0.14 4.65 

CYS81,GL

U35,SER8

0 

CYS81,LEU3

4 
NA 

23 EHF collagenase -6.18 -0.24 29.48 
LYS189,L

YS196 

ALA195,LEU

248,LYS252,

LYS251,PHE

212 

 

NA 

24 MAFB Etoposide -6.84 -0.16 9.75 

SER313,S

ER315,PH

E306,ARG

307,SER31

7,GLY305,

GLY310,G

LU308 

SER317,GLY

305,GLY310, 

GLU308 

NA 

 

The compound (ligand)-target complex was performed and its interaction studies was 

visualized in Discovery Studio Visualizer and PyMol visualize depicted in the Fig.3. 
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IL2 -CYCLOSPIRIN COMPLEX INTERACTION  

  

DISCOVERY STUDIO  PYMOL  

IL2RA -PREDNISONE COMPLEX INTERACTION  

  

DISCOVERY STUDIO  PYMOL  

JMJD1C- RALOXIFENE COMPLEX I NTERACTION  

  

DISCOVERY STUDIO  PYMOL  

PON1- SIMVASTATIN COMPLEX INTERACTION  

  

DISCOVERY STUDIO  PYMOL  

IL2 - TACROLIMUS COMPLEX INTERACTION  
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Fig. 3:- Compound (ligand)-target complex was performed and its interaction          

Visualized structures. 

 

CONCLUSION 

The present investigation was carried out to explore the genes and their interactions 

pertaining to Rheumatoid arthritis (RA) which is through In-silico and molecular docking 

analysis. The present strategy of bioinformatics analysis is to exploit the current data 

available both on gene and genome-wide association study (GWAS) meta-analysis of RA to 

integrate these at novel levels of understanding of gene network interactions and expression 

levels. 

 

In this study a total 267 unique genes were mined for RA from 39 GWAS studies. The 

STRING database reported the genes namely STAT4, CD40, CD28, CD247, HLA-DRB1, 

IRF8, IRF4, REL, EOMES, CSF2, IL2, IL3, TYK2, CSF2 and CD5 at the core region of the 

RA network of 216 BP genes. These genes may be said to play a key in RA as well as can be 

differentially expressed in RA disease. The Drug association analysis of WebGestalt has 

reported 28 drugs interacted with 41 genes or its corresponding proteins out of which docking 

was performed for 15drugs and 18 potential targets as they are found to be key regulators in 

RA disease. It is clear that episode of RA differs from person to person based on their genes, 


