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Introduction
Lichen Planus (LP) is an inflammatory mucocutaneous 

disease with the pathogenesis of autoimmune disorders [1, 2]. 
Molecular studies on LP suggest that the result of lesions were 
raised from a cell-mediated autoimmunity and it was directed 
against the keratinocytes of the basal layer of skin to the form 
an infiltrate with CD4 and CD8 lympocytes [3]. MicroRNAs 
(miRNAs) are short noncoding RNAs and it play a vital role in the 
physiological and pathophysiological states of cellular processes 
including the development, differentiation, proliferation and 
apoptosis [4, 5]. Micro RNAs were identified as a key player in 
certain inflammatory disorders [6–9]. Most of the published 
studies on miRNA were from the pathogenesis of Oral Lichen 
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Planus (OLP) but a few studies investigated the pathogenesis of 
cutaneous LP [10].

Material & Methods 
DisGeNET

DisGeNET is one of the largest available web portals with 
the collection of genes and variants in human diseases [11]. 
It integrates data from the curated repositories of Genome 
Wide Association Studies (GWAS) catalogue, animal models 
and scientific literature. Data in DisGeNET are homogeneously 
annotated with the original metrics provided in the relationship 
of genotype to phenotype. The information is accessible through 
a web interface or a Cytoscape App or an R package. DisGeNET 
is a versatile platform to investigate the comorbidities and the 
molecular underpinnings of specific human diseases. In this 
study, DisGeNET was used to obtain the top 10 genes associated 
with cutaneous lichen planus on the basis of statistical score. 

miRTarBase

The updated version of miRTarBase contain the target sites 
which were validated by the reporter assay can be downloaded 
[12]. The sequence of the target site can extract additional 
features for analysis by a machine learning approach to evaluate 
the performance of the target prediction of miRNA. In this 
study, miRTarBase was used to obtain the miRNAs of the genes 
associated with cutaneous lichen planus.

Regnetwork

RegNetwork is a database of regulatory interactions between 
miRNAs, transcription factors and genes [13]. RegNetwork contain 
a comprehensive set of experimentally validated relationship of 
transcriptional regulation. In this study, Regnetwork was used 
to obtain the transcription factors of the genes associated with 
cutaneous lichen planus.

Cytoscape

Cytoscape is an open source software project for studying 
the networks of high throughput biomolecular interaction [14]. 
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Cytoscape is used in conjunction protein-protein, protein-DNA, 
and genetic interactions for humans. In this study, Cytoscape was 
used to construct the regulatory network with genes, miRNAs 
and transcription factors.

Cytohubba

CytoHubba provide a user-friendly interface to explore the 
important nodes in biological networks [15]. It computes all 
eleven methods (Degree, Edge Percolated Component, Maximum 
Neighborhood Component, Density of Maximum Neighborhood 
Component, Maximal Clique Centrality) and six centralities 
(Bottleneck, EcCentricity, Closeness, Radiality, Betweenness and 
Stress) for identifying the shortest path. In this study, Cytohubba 
was used to identify the top 10 nodes of a regulatory network.

miRmap

miRmap is a web portal to rank the potential targets of 
miRNA with a biologically meaningful criterion to combine the 
thermodynamic, evolutionary, probabilistic and sequence-based 
features from Target Scan, PITA, PACMIT and miRanda [16]. It 
offers a user-friendly resource for browsing the precomputed 
target prediction of miRNA for model organisms. In this study, 
miRmap was used to identify the seed pairing between the 
miRNA and the mRNA (gene).

Enrichr

Enrichment analysis is a popular method for analyzing gene 
sets generated from experiments and Enrichr is a domain to 

perform analysis [17]. Enrichr including the ability to analyze 
genes on the principle of fuzzy logics and the improved level of 
application in programming interface is resulted as a cluster gram 
and it can be represented as a Table or a network. In this study, 
EnrichR was used to identify the specific pathway associated 
with genes of cutaneous lichen planus on the basis of statistical 
significance.

 Methodology: Text and Network mining

• Identification of disease associated genes, microRNAs and 
transcription factors from databases.

• Identification of connectivity between them in nodes and 
edges through cytoscape.

• Identification of connectivity in hub genes through radiality 
functions in cytohubba.

• Identification of gene-miRNA seed pairing in miRmap

• Identification of associated pathways in Enrichr

• Identification of a probable regulatory network from the 
outcome of text and network mining.

Results and Discussion
Identification of Associated Genes

The top 10 genes associated with cutaneous lichen planus on 
the basis of DisGeNET score were obtained from the disease id 
C0023646 in DisGeNET and the details are given in Table.1

Table 1: Top 10 genes associated with lichen planus

Gene Gene Name Score PMIDs

TNF tumor necrosis factor 0.007 5

HLA-DRB1 Major histocompatibility complex, class II 0.005 1

BCL2 BCL2, apoptosis regulator 0.003 2

MMP9 matrix metallopeptidase 9 0.003 1

MMP2 matrix metallopeptidase 2 0.003 1

MMP3 matrix metallopeptidase 3 0.003 1

IDO1 indoleamine 2,3-dioxygenase 1 0.003 1

IL6 interleukin 6 < 0.001 2

CXCR3 C-X-C motif chemokine receptor 3 < 0.001 2

CXCL9 C-X-C motif chemokine ligand 9 < 0.001 2

Identification of Associated miRNAs and Transcription 
Factors

MicroRNAs (miRNAs) and Transcription factors (TFs) 
associated with the associated genes of cutaneous lichen planus 
were identified from miRTarBase and Regnetworks respectively 
and the details are given in Table.2

Construction of regulatory network

Regulatory network was constructed in cytoscape with the 6 
genes (targets) 100 miRNAs and 84 TFs (regulators) to form 192 
nodes and 292 edges.
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Table.2 Associated genes, miRNAs and Transcription Factors

Genes MicroRNAs(miRNAs) Transcription Factors (TFs)

TNF hsa-miR-19a-3p, hsa-miR-203a-3p, hsa-miR-187-3p, hsa-miR-
130a-3p, hsa-miR-143-3p, hsa-miR-125b-5p, hsa-miR-24-3p, hsa-

miR-34a-5p, hsa-miR-17-5p

AHR, ARNT, ATF1, ATF2
CEBPB, CEBPD, CREB1, EBF1, EGR1, 

EGR4, ELK1
ETS1, ETV4, FOS, IKBKB

IRF5, JUN, NFAT5, NFATC1
NFATC2, NFATC3, NFATC4

NFE2L1, NFKB1, NFKB2
POU2F1, RELA, SMAD6

SMAD7, SP1, SP3, STAT1, STAT2, STAT3, 
STAT4, STAT5A, STAT5B, STAT6, TBP, 

TFAP2A and TP53

BCL2 hsa-miR-34b-5p, hsa-miR-21-5p, hsa-miR-204-5p, hsa-miR-153-
3p, hsa-let-7a-5p, hsa-miR-15a-5p, hsa-miR-15b-5p

hsa-miR-16-5p, hsa-miR-34a-5p, hsa-miR-20a-5p, hsa-miR-17-5p, 
hsa-miR-29c-3p, hsa-miR-29b-3p, hsa-miR-29a-3p

hsa-miR-34b-3p, hsa-miR-181d-5p, hsa-miR-181c-5p
hsa-miR-181b-5p, hsa-miR-181a-5p, hsa-miR-34c-5p

hsa-miR-192-5p, hsa-miR-195-5p, hsa-miR-630, hsa-miR-451a, 
hsa-miR-365a-3p

hsa-miR-125b-5p, hsa-miR-449a, hsa-miR-34c-5p, hsa-miR-200b-
3p, hsa-miR-200c-3p, hsa-miR-429, hsa-miR-136-5p, hsa-miR-

7-5p, hsa-miR-148a-3p, hsa-miR-24-2-5p, hsa-miR-182-5p, hsa-
miR-143-3p, hsa-miR-375, hsa-miR-205-5p, hsa-miR-126-3p

hsa-miR-18a-5p, hsa-miR-497-5p, hsa-miR-1915-3p
hsa-miR-206, hsa-miR-34a-3p

hsa-miR-448, hsa-miR-125a-5p, hsa-miR-708-5p, hsa-miR-184, 
hsa-miR-30b-5p, hsa-miR-135a-5p

hsa-miR-224-5p, hsa-miR-503-5p, hsa-miR-494-3p, hsa-miR-211-
5p, hsa-miR-9-5p

hsa-miR-139-5p, hsa-miR-26a-1-3p, hsa-miR-1284, hsa-miR-
376c-3p, hsa-miR-190b

hsa-miR-15a-3p, hsa-miR-16-1-3p, hsa-miR-98-5p

AR, ATF1, BCLAF1, BRCA1
CEBPA, CREB1, CTCF, CUX1, DDIT3, 

EGR1, ETS1
GLI1, GLI2, MYB, MYBL1

MYC, NFKB1, NFKB2, NR4A1, PARP1, 
PML, PPARG, RARA, RARB, RARG, RELA, 

SF1, SP1, STAT3, STAT5A, TP53 and WT1

MMP9 hsa-miR-451a, hsa-miR-491-5p, hsa-miR-338-3p, hsa-miR-204-
5p, hsa-miR-21-5p, hsa-miR-9-5p, hsa-miR-211-5p,

hsa-let-7e-5p, hsa-miR-133b,
hsa-miR-29b-3p, hsa-miR-9-3p, hsa-miR-524-5p, hsa-miR-302a-
5p, hsa-miR-132-3p, hsa-miR-15b-5p, hsa-miR-942-3p, hsa-miR-

203a-5p, hsa-miR-133a-5p, hsa-miR-143-3p

AR, BACH1, BACH2, ERG
ETS1, ETS2, ETV4, FLI1, FOS, FOSB, 

FOSL1, JUN, JUNB, JUND, MYC, NFE2,
NFE2L1, NFKB1, NFKB2,

PPARA, PPARG, RELA, RELB, SMAD3, SP1 
and SPI1

MMP2 hsa-miR-29b-3p, hsa-miR-451a, hsa-miR-338-3p, hsa-miR-21-5p, 
hsa-miR-17-5p, hsa-miR-29c-3p, hsa-miR-491-5p, hsa-miR-9-5p, 

hsa-miR-29a-3p, hsa-miR-452-5p,
hsa-miR-708-5p, hsa-miR-767-5p, hsa-miR-106b-5p, hsa-miR-

221-3p, hsa-miR-130b-3p, hsa-miR-125b-5p,
hsa-miR-520g-3p, hsa-miR-524-5p, hsa-miR-302a-5p, hsa-miR-

218-5p, hsa-miR-203a-5p, hsa-miR-143-3p
and hsa-miR-519d-3p

ERG, ETS1, ETV4, FLI1, FOS, JUN, MYC, 
NR2F2, SP1, SPI1, TFAP2A and TP53

MMP3 hsa-miR-138-5p, hsa-miR-93-3p and hsa-miR-93-5p BACH1, ERG, ETS1, ETS2
ETV4, FLI1, FOS, FOSB

JUN, JUNB, JUND, NFKB1
RELA and TBP

IDO1 hsa-miR-153-3p STAT1 and STAT2

IL6 hsa-let-7a-5p, hsa-miR-203a-3p, hsa-miR-142-3p, hsa-miR-26a-
5p, hsa-miR-365a-3p, hsa-miR-98-5p, hsa-miR-107

hsa-let-7c-5p, hsa-miR-223-3p
hsa-miR-149-5p, hsa-let-7f-5p

hsa-miR-146b-5p, hsa-miR-9-5p, hsa-miR-146a-5p, hsa-miR-
125a-3p, hsa-miR-106a-5p, hsa-miR-136-5p and hsa-miR-451a

AR, ATF1, CEBPA, CEBPB,
CEBPD, CREB1, CTCF, EGR1, FOS, IRF1, 

IRF5, JUN, MYC, NFE2, NFIC, NFKB1, 
NFKB2, PBX1, PPARG, RARA, REL, RELA

RREB1, STAT3, STAT5A
TP53, USF1 and ZBTB16
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Identification of a hub gene and regulators in network

A specific hub gene from a network is identified by the 
radiality function in cytohubba. Among the regulatory network of 
6 genes and 184 targets, BCL2 was identified as a hub gene. The 
regulatory network of BCL2 is given in Figure.1 

Figure 1: Regulatory network of BCL2

Identification of gene-miRNA seed pairing

Mimap was used to identify the seed pairing of BCL2 with 
hsa-miR-143-3p, has-miR-451a and hsa-miR-9-5p and it was 
identified that the mirmap score of BCL2 with hsa-miR-143-3p > 
BCL2 with has-miR-451a > BCL2 with hsa-miR-9-5p.

Identification of associated pathways

Associated genes of cutaneous lichen planus were subjected 
to enrichment analysis to identify the significance of pathways. 
The result of enrichment analysis is given in Figure.2 and it 
was identified that the AGE-RAGE signaling pathway is highly 
significant in the disease pathology of cutaneous lichen planus.

Identification of Probable Regulatory networks

In the identified network of hub, the nodes with red color are 
considered as highly essential nodes and the rest of the nodes 
were essential nodes and the seed pairing of hsa-miR-143-3p  
with BCL2 is highly compatible than the seed pairing of BCL2 
with has-miR-451a and BCL2 with hsa-miR-9-5p and hence the 
most probable regulatory networks are 

(i) Gene:BCL2, miRNA: has-miR-143-3p, TF: RELA and 

(ii) Gene:BCL2, miRNA: has-miR-143-3p, TF: NFKB1.

Figure 2: Pathways associated with cutaneous lichen planus
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Conclusion
Pathophysiology of cutaneous lichen planus is poorly 

understood. This manuscript is an initiation to understand the 
pathophysiology of cutaneous lichen planus with respect to 
the principles of insilico methodologies in Bioinformatics and 
Systems Biology. In this manuscript an attempt was made to 
understand the pathophysiology of cutaneous lichen planus 
through the regulation of miRNAs with genes and transcription 
factors to lead to a pathway. The future work in this area involves 
the reconstruction of RAGE signaling pathway with BCL2, hsa-
miR-143-3p, RELA and NFKB1 to identify the novel biomarkers 
to diagnose and treat the cutaneous lichen planus.
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