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INTRODUCTION

Head and Neck cancer is increasingly becoming a
critical public health issue in the world, correlated
with high incidence and mortality rates mainly
in developing countries.” Human papillomavirus
(HPV) infection, alcohol and tobacco use are
the major risk elements for this disease.? A full
understanding of how these exposures effects
cellular functions and the molecular basis for
their risk remains evasive. For improving early

diagnosis, predicting prognosis, and establishing
effective therapeutics, knowledge of the molecular
nature of HNSCC carcinogenesis is critical.
Defining genetic biomarkers for HNSCC, several
attempts have been made for at.®

Each year worldwide approximately 650,000
people are diagnosed with HNSCC, making it
the eighth most common cancer. Remarkably,
the incidence in men is more than twice that in
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women.* In the United States, HNSCCs represent
3.1% of all incident malignancies with 35,720 new
cases and 7,600 deaths expected in 2009. The
overall 5-year survival rate for HNSCC is 60%.°

The majority of cervical cancers is caused by
Human papillomavirus (HPV), particularly type
16, previously recognized as the oncogenic
virus, has emerged as the cause of a distinct
form of HNSCC, generally stirring in the oral
cavity and oropharynx. HPV is a circular DNA
virus that can exist as an episome or integrate
into the host genome.” The clinical and molecular
characteristics of HPV-associated HNSCCs are
disparate from those with alcohol and tobacco-
related etiologies as they do not show the identical
genetic and epigenetic alterations characteristic
of HPV-negative tumors.® Remarkably HPV-
positive HNSCC patients respond more fa
to treatment with C|splat|n a _

display overall improyv
their HPV- 1 erparts °

ompared

ep-wise frogm a
nucleoti

The first research that icate@ the relatio
between miRNA and humarfkancerS'was in 2000.
This study found miR-15 and miR-16-1 in the
most commonly deleted region, 13q14, in CLL;
subsequently, their frequent deletion or down-
regulation has been detected in the majority
of CLL cases." miR-15 and miR-16-1 function
as tumor suppressors, and their expression
inversely correlates with anti-apoptotic BCL2
expression where inhibition of BCL2 by miR-15
and miR-16-1 enhance apoptosis in leukemic
cells. Thus, somatic deletion of miR-15 and
miR-16-1 facilitates leukaemogenesis as bypass
apoptosis.'?

MiRNA can change cellular behavior to a specific
drug or class of drugs not only through survival
or apoptotic signaling but also by DNA repair and
interfering with drug targets.'® A key methodology
is to profile the mature miRNAs in specific
tissue types at various disease stages.™ For
several reasons, however, miRNAs detection is
technically challenging. Due to the short length of
mature miRNAs, very little sequence is available
to design complementary microarray and perform
reliable amplification or labeling of each miRNA
without leading signal bias.

gdncluding that combined
mlRNAs let-7d and miR-205 was
a¥predictor of prognosis. Interestingly, though
this study also found miR-21 to be expressed
at consistently higher levels in HNSCC tumors
compared to normal tissues, one of the findings
on which its conclusion is based, namely that
miR-205 is down-regulated in tumor, contradicts
with the previous miRNA study which found miR-
205 to be significantly overexpressed 16.

MATERIALS AND METHODS

A simple population based case-control study
structure was selected. The study comprised
of 43 subjects, 31 incident (2014-2015) cases
of histopathologicaly confirmed head and neck
squamous cell carcinoma (HNSCC), and 12
samples of benign lesions of head and neck
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region.

As per the study design sampling was done for
two groups, malignant cases and benign controls.
A total of 43 samples of HNSCC were collected
in the form of FFPE tissue blocks collected and
fixed after resection, 31 among these cases
represented HNSCC of various sites in head and
neck section, these 31 malignant samples further
consisted of 14 well differentiated 11 moderately
differentiated and 6 poorly differentiated tumors.
As control specimens a total of 11 non-malignant
tissue representatives were included in the
study, these tissues were from the same regions
as cases to minimize the bias in the study.
Histopathologicaly, these were negative for any
type of malignancy.

Study Variables

Study variables comprised of both Indepe
variables and dependent variab .

es were sel

& ob

experime . o secopndar
dependent variables w alculagad the
observed values of primary endqt variables.
Cycle Threshold Value Ct

Ct values of target gene miR-21 were obtained
along with the Ct values of reference gene
(RNUBSG6), after obtaining these values for
all experimental groups they were used in a

mathematical model to calculate the Normalized
Expression Ratio (NER) for the target genes.

METHODS

RNA Extraction

Further processing of FFPE tissue blocks was
done and total RNA was extracted from them.

o amplificationges al-time
; Abramovit l., .
gnding a® wilh NA

RNA extraction was done by using the Pure Link
FFPE RNA Isolation Kit (Invitrogen, Carlsbad,
CA), according to the manufacturer’s instructions
with some minor changes. Detailed procedure is
described below:

Deparafinization

e 10-15 parts of 10 um sections of FFPE tissue
samples were taken into a sterile, RNAse-
free 1.5 ml micro-centrifuge tube. Tissue was
deparafinized by addition of 300 uL melting
buffer to specimens and incubating at 72°C
for 10 minutes, with intermittent mild mixing
every 2-3 minutes by tapping the tube. After
this incubation a quick spin ¥en to the

tube to collect all tlw

step has been reported

rmed at room

the followighy’ st re p
erde

00 pL Bihding buffer and 800 uL of 100\%

ethanol was added to the sample after over

night incubation and was mixed well by
vortexing.

* The sample from above step was added to
the spin cartridge inserted to a collection tube
provided with the kit, to bind total RNA with
the column.

* 3 washings in total were given with 500 uL of
wash buffer provided with the kit. This step
washed away the high and low molecular
weight proteins.

Elution of RNA
The washed column was processed to elute the
total RNA adsorbed to the column membrane.
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This can be done by breaking the adsorption, 50
UL RNAse-free water was applied to the column
which was pre-heated at 652C, and centrifuged at
maximum speed to collect the total RNA ina 1.5
mL elution tube.

Analyzing RNA Yield

RNA vyield was analyzed with the Qubit® 2.0
Fluorometer (Invitrogen, Carlsbad, CA), using
The Qubit® RNA Assay Kit.

Reverse transcription
The recovered miRNA out of the total RNA
isolated was reverse transcribed using specified
primers provided by the Applied Biosystems®
using TagMan® MicroRNA Reverse Transcription
Kit for miR-21 while RNUB6 was taken as a
normalization control taken as reference for the
normalization of data.

Real-time PCR

Real time PCR was pedm- ad’s
CFX96 ™ Real-Timg Rale n System usi

AgPath-ID @AY RT-PCR
scieglhls) 33ed for tar
RMBE6 was ta

v

Prif/Pro
Pri robe
Micr(BBRIA A
while @ Re ri@encher uses
MGB-W). Assay details<s

is illustridkd in _.

ets used

RESULT®

3.1 Descriptive Statist
In the present study, exprefion Iefls of miR-21
were studied in 31 tumor s les from head and
neck squamous cell carcinoma (HNSCC) patients
and compared with 12 samples constituting
benign lesions of head and neck origin. The age
range of study participants was 15-80 years. The
benign group includes 5 males (41.66%) and 7
females (58.33%) with the mean age =SD 29.08
+1.36. Among 31 HNSCC patients there were 23
males (74.19%) and 8 females (25.80%). Mean
age =SD for HNSCC patients was 51.64 +1.31.

Comparison of Benign Tumors and Different
Categories of HNSCC Tumors On the Basis of
Histological Differentiation

miRNA expression profile of miR-21 among
different histopathological categories of HNSCC.
The bars represent fold change (FC) between
Well, Moderately, and Poorly Differentiated
HNSCC and benign tumors. FC values were
calculated using normalized expression ratios by
first calculating AACt.

Gender-based Comparison of Benign and
Malignant HNSCC Tumors

Gender-based gene expression profile of miR-
21 among benign and malignant HNSCC. The
bars represent fold change (FG % een male
benign and male m Wu elligle benign

and female egories.

be and

ed 3 ease

edis ition
ur stud

g¥hatients,

i “malignant and
. patients

resent fold change (FC) between patients
having less than 40 years and greater than 40
years of age.

Tumor Site-based Comparison of Benign and
Malignant HNSCC Tumors

In order to inquire the differences in expression
profile on the basis of anatomical localization of
the tumor, we have divided our samples into two
categories i.e. extra oral neoplasm and intra oral
neoplasm. Our result did not show a differential
expression profile of miR-21 in extra and intra oral
malignant is compared to benign tumors.
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Benign Malignant
N 12 31
Mean Age+SD 29.08 = 1.36 51.64 =1.31
Gender (%) Male Female Male Female
5(41.66%) 7(58.33%) 23(74.19%) 8(25.80%)

Table-l. Descriptive statistics

Benign Malignant
Well Moderately Poorly
N 12 11 14 6
iRNA21
m C, (MeantSD) 33.15 + 2.50 32.68+1.17 31.02+3.10 30.30+2.73
Table-1l. Comparison on basis of histological differentiation: ACt SD values
Male Female
Benign Malignant Benign Malignant
N 5 23 7 8
iRNA-21
m C, (Mean=SD) 33.31 + 2.50 31.50 = 2.46 33.02 = 2.27
Table-lll. Gender based comparison of benign and malignant HNSCC tu
< 40
Benign
miRNA-21 N 9

C, (Mean=SD) 33.08 +

miRNA-21.
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DISCUSSION
Head and Neck cancer is increasingly becoming
a very severe public health issue globally,
correlated with high incidence and mortality
rates mainly in developing countries (Jefferies
and Foulkes, 2001). Human papillomavirus
(HPV) infection, alcohol and tobacco use are
the major risk factors for this disease (Pai and
Westra, 2009). In the discovery of new biomarker
for HNSCC, we studied the expression profile
of miRNA-21, as a candidate biomarker of this
type of cancer. miRNA expression profile as
a well known method for the identification of
a potential biomarker for various cancers. To
studied miRNA expression, required extracted
RNA from different sources, including direct
tumors samples from patients in the form of fresh
frozen tissue or formalin fixed paraffin embedded
tissues (FFPE). Representative tissue sections
were obtained from Paraffin-embedded blocks
and the histologic diagnosis were confirmed
by an experienced pathologist. The mali
lesions were classified |nto t

well differentiated,
and poorl %ﬁ'
ifi result

many of them are tum

Our results showed tha
HNSCC had the highest™ expression of MiR-
21 when compared with benign tumors of
same region. Furthermore there was trend of
increasing expression with decreasing order
of differentiation. In such a way that among the
three categories of malignant neoplasms, well
differentiated tumors had the lowest expression,
then moderately and then poorly differentiated
categories. This result might reflect toward the
fact that expression levels of miR-21 may be

correlated with the loss of differentiation and
hence could be considered a marker of aggressive
tumor behavior. According to our results, miR-21
showed gradually increasing expression level in
decreasing order of differentiation in malignant
carcinoma of head and neck region. In our results
poorly differentiated HNSCC has the highest miR-
21 expression as compared to the benign tumors
of the same region.

One of the study reported that tumors regressed
completely in few days when miR-21 was
inactivated, there result demonstrate that tumor
can be addicted to oncomiRs, and this study
emphasizes the absolute dependence of at least
some cancers on miR-21 for maintenance of the
malignant phenotype. Oncogen
some tumors has aIIow
targeted thera .

head and
, amongst

miR-21 whi
any of (ile

0

concl at this marker have the potential
be applied as diagnostic biomarkers of
HNSCC. We We additionally conclude, by looking
at the expression profile in well, moderately and
poorly differentiated categories of HNSCC, that
both of this miRNA could possibly be associated
with disease aggressiveness. Gender-based
comparison showed that miRNA expression
program in female HNSCC patients is completely
different than in male HNSCC patients. The
differential regulation of our studied genes in late
and early onset disease showed that they are
much more implicated in the pathogenesis of
late-onset disease. Also, our results concluded
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that this miRNA could not differentially expressed 11. Calin, G.A., Dumitru, C.D., Shimizu, M., Bichi, R., Zupo,
between extra-oral HNSCC and intra-oral S., Noch, E., Aldler, H., Rattan, S., Keating, M., Rai,

K., et al. Frequent deletions and down-regulation

carcmc_Jmas. of micro- RNA genes miR15 and miR16 at 13q14 in
Copyright© 15 Oct, 2018. chronic lymphocytic leukemia. Proc Natl Acad Sci U S
A 2002;99, 15524-15529.
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