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ABSTRACT:

Introduction: MicroRNAs (miRNA) are non coding RNAs that play an important role in regulating gene
expression. It is used in gene profiling as a therapeutic target for complex diseases. miRNAs post transcriptionally
control the gene expression via translational repression. In silico analysis led to discovery of miRNA that plays a
vital role in cancer biology. PTEN acts as an tumor suppressor gene which regulates negatively on the survival
and proliferation and down regulation and causes cancer.

Materials and methods: Prediction of microRNA target for PTEN gene was carried using Targetscan Human
Software program. Predicted regulatory target of PTEN gene using program default settings.The targets of the
conserved miRNA, has-miR-1297 miRNA with amiTG score of >0.99 were identified using miRdb online server
program followed by the String database online server.

Results: The gene analysis showed varied genes like NEDD4,MAGI2,DLG1,PIK3CA that were correlated with
the PTEN gene involved in head and neck cancer. From the prediction of miRNA the PTEN gene showed a target
score more than 95 that was involved in the cancer.

Discussion: our study identified a total of 35 miRNAs associated with the PTEN gene above the target score of
95. From the previous study it shows PTEN has also been shown to be a direct target of miR-26a in high grade
glioma. PTEN has shown multiple aspects of cancer development.

Conclusion: It can be concluded that miRNAs help in identifying at higher risk to cancer and this study helps to
understand the role of PTEN gene in head and neck cancer and can be used as a biomarker for oncogenesis.
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INTRODUCTION:

MicroRNAs are an enormous class of
newly discovered endogenous small RNAs
with 20-24 nucleotides in length. miRNAs
are produced by miRNA genes which are
primarily found in intergenic regions but
can also be found in exon and intron
regions(1). RNA polymerase Il primarily
produces primary miRNAs from miRNA
genes, which the microprocessor complex
processes in the nucleus to create precursor
MIRNAs. At the post transcriptional levels,
they negatively influence gene expression.

miRNAs offer a special tactic and are
essential in practically all biological and
metabolic processes. By predominantly
targeting their 3’untranslated regions
(UTRs) in a sequence specific manner,
miRNAs suppress cellular translation and
stability of a variety of protein coding
transcripts(2). Human health and disease
are significantly impacted by miRNAs
selective suppression of gene
expression(3).

Phosphatase and tensin homolog (PTEN) is
an essential tumor suppressor that reduces
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cell proliferation and increases cellular
susceptibility to apoptosis(4). PTEN’s
significance as a biomarker for cancer has
grown over time(5). Changes in these genes
or protein expressions are considered to be
actionable molecular hallmarks which
implicates clinical decision making(6).
PTEN is also involved in modelling the
adaptive component of the anti-tumor
immune response and the overall DNA
damage response. PTEN is also deeply
involved in cell growth, proliferation and
survival(7).

Squamous cell carcinomas of the head and
neck cancer grow in the mucosal linings of
the aerodigestive tract. It is a heterogeneous
disease(8). The fact that head and neck
cancer form within large preneoplastic
fields of mucosal epithelium composed of
genetically altered cells that are clonally
related to the carcinoma, frequently extend
into the surgical margins when tumors are
excised, and can cause local recurrences
and second primary tumors which is the key
problem in head and neck cancer
pathogenesis. Abrogation of the P53 and
retinoblastoma (RB) pathways which
disrupt cell cycle regulation , most likely in
the setting of telomerase reverse
transcriptase expression, gives head and
neck cancer cells an infinite capacity for
replication(9). The study’s objective is to
analyze the In silico analyses of the miRNA
and gene network analyses of PTEN gene
involved in head and neck cancer.

MATERIALS AND METHODS:

In Target scan prediction, Prediction of
microRNA targets for PTEN gene in
humans was carried out using Targetscan
Human Software program. Targetscan is a
database that predicts biological targets of
miRNAs and we refined the results that

were associated with GC. Broadly
conserved, conserved and poorly conserved
miRNA families were searched for the
presence of 8mer, 7mer > 0.99and 6mer
sites matching each miRNA seed region.
Predicted regulatory targets of the PTEN
gene were identified using the program
with default settings. The targets of the
conserved  miRNA,  hsa-miR-122-5p
miRNA with a miTG score of > 0.99 were
identified using the Dianalab software
program. Gene network analysis of PTEN
was carried out by STRING database online
server  program. Important  gene
interactions with a combined score of >
0.99 were considered and listed.

miRDB prediction:

Target miRNAs were predicted using
miRDB online server program. miRNA
targets with a target score of more than 95
were considered for further analysis. The
target details and the predicted genes for the
miRNA hsa-miR-3922-5p were carried out
and the details were collected.

Gene network analysis:

Gene network analysis of PTEN gene was
carried out by STRING database online
server program.The important genes that
interact with the PTEN gene were
identified.
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RESULTS:

NEDD4

Figure 1: Gene analysis of PTEN gene . The above mentioned genes are correlated with the

PTEN gene.
e s s S sy et miRkRNA Name Gene Symbol
Ranikk Score
1 100 hsa-miR-1297 PTEN
2 100 hsSsa-mmiR-S011-Sp PTEN
= 99 hsa-miR-23a-3p PTEN
=% o9 hsa-miR-5692c PTEN
= 9099 hsa-miR-2ca-Sp PTEN
S =r=) hsa-miR-26b-Sp PTEN
7 o9 hsa-miR-23c PTEN
8 29 hsa-miR-23b-3p PTEN
S o9 hsa-miR-4465S PTEN
10 S99 hsa-miR-5692b PTEN
4 B o8 hsa-miR-4775 PTEN
A2 7 hsa-miR-1277-5p PTEN
13 7 hsa-miR-513a-3p PTEN
A=y =1 hsa-miR-29c-3Sp PTEN
S o7 hsa-miR-29a-3p PTEN
1S =l hsa-miR-486-Sp BEEIREDN
17 S 7 hsa-miR-29b-3p PTEN
18 = hsa-miR-<49<4-3Jp PTEN
19 oS7 hsa-miR-190a-3p PTEN
20 =7 hsa-miR-513c-3p BEETEEN.
=1 o6 hsa-miR-3S2-Sp PTEN
e o6 hsa-miR-30d-3Sp PTEN
=23 o6 hsa-miR-92b-3p PTEN
2 o096 hsa-miR-3944-Sp PTEN
25 o6 hsa-miR-848S PTEN
26 o6 hsa-miR-3B0a-3p PTEN
2T o6 hsa-miR-3606-3p PTEN
28 o6 hsa-mMiIR=S73 -5 PTEN
29 =i=] hsa-miR-616-5p PTEN
=6 S hsa-miR-3B0e-3Sp PTEN
=1 66 hsa-miR-92a-3p PTEN
=2 o6 hsa-miR-3B71b-Sp PTEN
3 oS hsa-miR-367-3p PTEN
33 == hsa-miR-363-3p PTEN
S5 95 hsa-miR-188-5Sp PTEN
B = hsa-miR-25-3p PTEN

Figure 2 : Prediction of miRNAs for PTEN gene. These are few miRNAs with target scores

more than 95.
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DISCUSSION:

The PTEN gene is associated with genes
like NEDD4, WWP2, PTK2, TP53,
MAGI2, DLG1,PIK3CA, SLCY9A3RI1,
PIK3CA and affects their activity. It was
identified that 35 miRNAs associated with
the PTEN gene had a target score of 95.
PTEN gene showed higher range towards
the proliferation and metastasis of
cancer.Previous studies show that PTEN
can control the growth and maintenance of
cancer stem cells specifically impacting
vital aspects of these cells via downstream
signaling pathways such as P13K/Akt
pathway. PTEN loss can influence tumor
progression, metastasis, and radiation and
chemotherapy(10).From another it shows
that PTEN has been demonstrated to
upregulate the putative tumor metastasis
suppressor gene Drgl(differentiated related
genel) which in turn decreases tumor
invasiveness in prostate and breast cancer
cells via an Akt dependent mechanism,
limiting metastasis(11).  From another
study it shows that the involvement of
PTEN is more equivocal since in some
tissue types , PTEN loss alone is sufficient
to trigger carcinogenesis. It can be seen that
when compared to the pre-treatment tumor,
convergent reduction of PTEN expression
was shown in the post-treatment metastatic
samples, pointing to a potential function for
PTEN in the emergence of resistance(12).

From another study it shows that PTEN
which inhibits P13K activity is implicated
in inhibition of cell cycle progression,
causing cell death, modifying the arrest
signal and also in  promoting
angiogenesis.The lipid phosphatase activity
of PTEN is the best-characterized
physiological function contributing to the
tumor suppressor function of PTEN. PTEN
is the only identified lipid phosphatase

inhibiting the PI3K pathway, as no
additional redundant or compensating
family members have been identified. Thus
the loss of PTEN function has an important
impact on multiple aspects of cancer
developments(13). Another study showed
that PTEN appeared to have a stronger
prognostic value than any of the other
variables considered, including neck node
involvement and EGFR expression(14).
From another study it shows that PTEN
genes are more frequent in
endometrial,glial,prostate and melanoma
cancer when compared with the present
study PTEN is more prone to head and neck
cancer with the development such as cell
proliferation,apoptosis resistance,
angiogenesis, metabolism  regulation,
genomic instability, stem cell self- renewal,
cellular senescence, cell migration and
metastasis(15) in accordance to previous
studies (16-25).

CONCLUSION:

miRNAs contribute as a simple profiling
strategy to identify individuals at higher
risk of developing head and neck cancers.
In silico studies reveal important miRNAs
that could potentially be involved in the
tumorigenesis process and help understand
the role of PTEN gene. The study could
help develop a predictive biomarker for
oncologic patients therapy selection and
also useful for designing miRNA based
directed therapy.
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