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ABSTRACT

Objective: Psoriasis is a chronic autoimmune disorder. At present, about 2% of human population is affected by psoriasis in a global scale.
There is no permanent cure for psoriasis in the post-genomic era and the disease mechanism too is poorly understood. We hereby investigate
psoriasis through a systems biology approach to identify the underlying regulatory networks, which are pivotal to the disease pathology of
psoriasis.

Methods: Initially, we surveyed microarray studies from array express, and then we extracted the list of implicated genes through array mining tools.
We then verified the nomenclature of extracted genes and extracted gene ontology information from various publications and databases such as UCSC,
HUGO, and DAVID. We then have identified the list of novel micro RNA (miRNAs), transcription factors and pathways, which are involved in the disease
pathology of psoriasis from EnrichR.

Results: EnrichR predicted 193 miRNAs, 183 transcription factors, and 116 pathways. After applying various mining techniques and statistics, we
identified a very few transcriptions factors and miRNAs, which are related to the disease pathways of psoriasis. Finally, we have used t-test to identify
a specific miRNA and transcription factors, which are associated with the disease pathology of psoriasis on the basis of pathway analysis and it was
identified that hsa-miR-324-5p and PAX3 have a higher degree of association on the basis of p-value.

Conclusion: Integrated network analysis of biological data is an exciting view point to view and understand the pathological conditions in a biological
system, but until date this field has not developed enough to encompass etiology and therapy. In order to take an equilibrium shift from the level of
disease understanding to pattern characterization and therapy, there is a requirement for conducting more experimental studies on human with the
respective ailments. At present, we have applied the approach of network analysis to psoriasis and in future we will be applying this approach to

understand the disease pathology of various disorders of autoimmune nature.
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INTRODUCTION

Psoriasis is a common inflammatory disorder in skin and it has
received a great attention to serve as a target for new biological
therapies on the basis of pathogenesis. It was estimated that the
prevalence of psoriasis was around 2% in accordance with the
standard textbooks on the basis of few population-based studies.
Perhaps the most comprehensive study was performed in the
Faroe Islands, where 2.8% of the inhabitants were reported to
be affected [1-4]. Ethnic factors were also appeared to influence
the prevalence of psoriasis, which ranges from no cases in the
Samoan population to 12% in Arctic Kasach’ye [2]. The influence
of ethnic factors is particularly evident on the basis of comparing
the prevalence rates within the United States. The prevalence
among blacks (0.45-0.7%) is far lower than that in the remainder
of the U.S. population (1.4-4.6%) [4]. Studies on numerous families
have provided a compelling evidence of genetic predispositions
to psoriasis but the inheritance pattern is still unclear [5]. The
development of illness among half of the siblings of persons with
psoriasis when both parents are affected but rate of falls to 16%
when only one parent has psoriasis and the rate is 8% when neither
parent is affected [6]. Over the past decade, several putative loci for
genetic susceptibility to the disease were reported on the basis of
genome-wide linkage studies [7,8]. However, recent studies revealed
the fact that micro RNA (miRNAs) play a vital role in regulating a
class of post-transcriptional genes in psoriasis [9,10].

miRNA belongs to the family of non-coding RNAs (ncRNA) of 19-25
nucleotides [11] and it was discovered in 1993 by Amoros. miRNAs

regulate the expression of about 30% of protein-coding messenger
RNA (mRNAs) in humans [11]. Initially, Lee and Ambros had found lin-4
as a regulator of developmental timing in Caenorhabditis elegans [12].
After several years, Reinhart et al. had discovered lethal-7 gene in
C. Elegans [10,11]. Currently, there are about 2500 miRNAs in the
human genome. The majority of miRNA are intragenic [12,13]. miRNAs
are initially transcribed as part of an RNA stem-loop that in turn forms
a part of a long precursor with several nucleotides (pri-miRNA)[13].
Mature miRNA is a part of an RNA-induced silencing complex which
contains Dicer and many associated proteins [14]. Since miRNA is
involved in the functioning of eukaryotic cells, dysregulation of miRNA
been associated with disease and a miR2 disease database contain
documents with known relationships between miRNA dysregulation
and human disease [15]. miRNAs can bind to the targeted mRNA
transcripts of protein-coding genes and negatively control their
translation or cause mRNA degradation, and the key factor is to
identify the vital target of miRNA with accuracy. A detailed review for
the advances in the miRNA target identification methods are available
from the resources published by Zheng et al. [16]. Several other
methodologies were also proposed on the basis of tertiary structure
of precursor miRNA by Gan and Gunsalus[17], systems biology by
Manczinger and Kemény [18] and text mining by Harishchander and
Anand [19-23].

METHODS

Prediction of genes and pathways
Boolean and advanced search options were used in PubMed [24]
and gene annotation databases with the search term “psoriasis and
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expression profiling” Finally, there were around 22 peer-reviewed
articles were enrolled with the publicly available data in the KEGG
database [25] and array mining tools were used for predicting the
genes and their ontology.

Prediction of miRNAs and the transcription factors

EnrichR [26] tool was used for predicting the miRNAs from various
databases containing both experimental and insilico based miRNAs.
Transcription factors were predicted on the basis of t test analysis by
EnrichR from the respective databases.

Biological interpretation of the predictions

We analyzed the significance of genes present in literature as well as the
genes predicted by array mining tools with the help of pharmacogenomic
database to identify the association between the drug and the gene to
treat psoriasis.

RESULTS AND DISCUSSION

EnrichR tool was exclusively used for predicting the network of
miRNAs, transcription factors and pathways. After performing the t-test
analysis in EnrichR, it was found that 193 miRNAs, 183 transcription
factors, and 116 pathways were obtained for the predicted genes, which
are associated with psoriasis. In order to reduce the complexity certain
normalization steps were carried out and the results of networks
(Figs. 1 and 2) having strong correlation were tabulated (Tables 1
and 2).
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Fig. 1: Network view of micro RNAs predicted from the
enrichment analysis of target scan

Table 1: miRNAs having a strong correlation with psoriasis
associated genes

Combined
score

0.003130  -2.05 2.32
0.004166  -1.76 1.99

miRNA (target scan) p value Z score

hsa-miR-324-5p
hsa-miR-155

hsa-miR-17-5p, hsa-miR-20a,  0.01799 -1.75 1.97
hsa-miR-106a, hsa-miR-106b,

hsa-miR-20b, hsa-miR-519d

hsa-miR-148a, hsa-miR-148b, 0.02015 -1.73 1.96
hsa-miR-152

hsa-miR-96 0.008916 -1.71 1.93
hsa-miR-194 0.01094 -1.70 1.92
hsa-miR-144 0.008720 -1.69 1.91
hsa-miR-26a, hsa-miR-26b 0.01730 -1.64 1.85
hsa-miR-374 0.02345 -1.62 1.83
hsa-miR-516-3p 0.02131 -1.62 1.83

miRNA: Micro RNA
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Based on the analysis of p value and Z score, it is evident that hsa-miR-
324-5p and PAX3 have a strong correlation with the associated genes of
psoriasis with a minimum p value and Z score.

CONCLUSION

In this work, we have taken an initial step towards constructing a
pathway/molecular interaction map of psoriasis on the basis of
miRNA and transcription factors. The leads we have obtained in
this paper constitutes to a major part of constructing an miRNA
based disease pathway for psoriasis but constructing a molecular
interaction map for explaining the disease pathology of psoriasis
requires more data and certain additional procedures are required
to be followed. In future, we will take the next step towards the
construction of a molecular interaction map of psoriasis. Since the
integrated network analysis of biological data is relatively new and it
is also different viewpoint to understand the pathological condition
of a biological system, this field has not developed to therapeutic
level till date. In order shift the equilibrium from the level of disease
understanding to pattern characterization and therapy, there is
a large requirement or conducting more experimental studies on
humans and at present we have applied the approach of network
analysis to psoriasis and in future we will be applying our approach
to understand the disease pathology of various disorders of
autoimmune nature.
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Fig. 2: Network view of transcription factors predicted on the
basis of enrichment analysis

Table 2: Transcription factors having a strong correlation with
psoriasis associated genes

Transcription factors  p value Zscore Combined score
PAX3 0.003992  -1.45 1.46
YAP1 0.007567 -1.58 1.22
JUN 0.01238 -1.85 1.20
SP1 0.01998 -1.80 1.17
TP53 0.03669 -1.57 1.01
CDKN1B 0.01714 -1.47 0.95
BMI1 0.03739 -1.13 0.73
STAT2 0.03305 -1.12 0.72
STAT3 0.08136 -1.33 0.40
EP300 0.08522 -1.33 0.40
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