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Micronome revealed miR-19a/b as key regulator of SOCS3 during cancer
related inflammation of oral squamous cell carcinoma
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Although significant advances have been established inmolecular biology of Oral squamous cell carcinoma (OSCC),
innovative strategies are still required to further understand detailed molecular mechanisms. Using bioinformatic
approach, we aim to explore the potential miRNA-mRNA pairs in cancer related inflammatory response and inves-
tigate their potential roles as signature miRNA and proteins in the signaling pathway. Firstly, the differentially
expressed genes of OSCC were selected which then underwent gene ontology to identify genes engaged in inflam-
matory response and its regulation. ValidatedmiRNAswere retrieved andmiRNAswith complete complementarily
with their targets were visualized for miRNA-mRNA regulatory network. Protein-protein interactions of inflamma-
tory and its regulatory genes were analyzed for interacting genes involved in signaling pathway. Eight universal
miRNAs were obtained for inflammation and its regulation. miRNA-19a/b showed significant influence in control-
ling inflammatory response in OSCC. Therefore, micronome on deregulated genes in inflammation identifies
miRNA-mRNA pairs which have high potential to be targeted for diagnostic and treatment applications in OSCC.

© 2016 Published by Elsevier B.V.
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1. Introduction

Oral cancer is a malignancy that arises from the oral cavity. More
than 90% of oral cancers are squamous cells in origin and hence these

cancers are often referred to a oral squamous cell carcinoma (OSCC)
(Walker et al., 2003). Worldwide, OSCC is the most common cancer,
with an estimated 405,000 new cases and 211,000 deaths annually
(Parkin et al., 2005). In the USA, about 45,780 cases of oral cancer are
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TLR2, Toll-like receptor 2; TLR4, Toll-like receptor 4; TNFAIP3, Tumor Necrosis Factor, Alpha-induced Protein 3; TP73, Tumor Protein P73; TSPAN2, Tetraspanin 2; CNR2, Cannabinoid
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diagnosed and 8650 death cases are reported annually (Siegel et al.,
2015). Oral cancer has emerged as one of the top three causes of cancer
related deaths in South Asian countries like India, Bangladesh and Sri
Lanka. India has emerged as the epicenter of OSCC as more than half
of the worldwide OSCC mortalities are reported from India (Bundela
et al., 2014; Coelho, 2012). There is a considerable variation in the inci-
dence of oral cancer for example OSCC account for less than 5% of all
cancers in United States, Western Europe and Australia (Ram et al.,
2011). In India, OSCC accounts for the top most cause of cancer related
deaths (approximately 23% of deaths caused by all cancer type in
men). Despite, the advances in surgery radiation and chemotherapy,
the 5-year survival rate of OSCC have not changed in the past few de-
cades (Bundela et al., 2014; Zini et al., 2010; Silverman et al., 1984).

The aforementioned discouraging facts mandate the need for ad-
vancement of innovative cancer treatment and therapy for OSCC
(Takahashi et al., 2016). Previous studies have shown clear link between
persistent inflammation and cancer via specific transcription factors
that once activator, have the capacity to enhance the expression of

genes regulatory the production of inflammatory mediators and to en-
hance the expression of genes regulatory cell survival and proliferation
as well as mediatory angiogenesis, immune evasion and metastasis
(Sarode et al., 2015; Feller et al., 2013; Rao et al., 2010).

MicroRNAs (miRNAs) are endogenous, small 17–25 nucleotides that
regulate mRNA translation and decay. It has become evident that dysreg-
ulated expression of miRNA plays a significant role in development of
human cancer, and the miRNA expression pattern is altered in many
types of cancer (Bartel, 2004; Bartel, 2009). The significance ofmicroRNAs
in cancer is accentuated by the fact that they can function as oncogenes by
down-regulating tumor suppressor genes (Iorio et al., 2005) or as tumor
suppressor genes by down-regulating oncogenes (Kozaki et al., 2008a).
In oral cancer, miRNAs have been shown to affect cell proliferation
(Selcuklu et al., 2009), apoptosis (Wong et al., 2008) and even chemo-
therapy resistance (Yu et al., 2010) in beside cancer diagnosis (Shiiba
et al., 2010).

As new structural and functional features of miRNA targeting are
discovered and huge amount of expression data is produced by high-

Fig. 1. An overview of the work flow: an overview for the work flow has been summarized in different steps i.e. Data Mining: Four OSCC gene databases were used to retrieve the
dysregulated genes; Screening: all genes were screened in the miRTarBase; Gene Ontology: Functional classification was done according to biological processes in STRING v 10; Target
filtering: All miRNAs were filtered for their direct targets and Visualization: Interactions between miRNA-mRNA were viewed and analyzed in Cytoscape 3.3.0 and further crucial
interactions were evaluated through Protein-Protein Interaction (PPI). Analysis of network to determine small world networks.
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