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Abstract

Background and purpese: Oral squamous cell carcinoma is a common type of cancer and one of the most
important causes of death in the world; therefore, this study investigates the expression of miR-21, MUC1 mRNA
and VEGF protein in peripheral blood for early detection and better treatment of this cancer using Real-Time
RT-PCR and Elisa. Materials and methods: In this experimental study, 50 OSCC patients and 50 healthy subjects
were selected as controls. The total RNA in peripheral blood was extracted by RNA extraction kit and quality
evaluation of extracted RNA was measured by NanoDrop.For the synthesis of cDNA, Viva 2-steps RT-PCR kit
was used. Expression of miR-21 and MUC1 mRNA were measured by Real-Time RT-PCR and used Elisa for
VEGF protein. The relationship between the expressions of these biomarkers was evaluated with tumor staging
and progression of cancer. Results: The average age difference is not significant in these two groups by using
t-test. The miR-21 was positive in 43 out of 50 OSCC patients (86%), and it was also 14 out of 50 healthy
subjects (28%). The MUC1 mRNA was positive in 35 out of 50 OSCC patients, indicating 70% sensitivity, and
it was positive in 9 of the 50 healthy subjects(18%). The serum levels of VEGF protein were measured using
Elisa; it was positive in 32 out of 50 OSCC patients (64%) and this biomarker in healthy subjects report was not
positive, indicating that the specificity is 100%. Conclusions: Overall, the miR-21, MUC1 mRNA and VEGF
protein biomarkers could be suggested as a diagnostic screening test for the early detection of diseases. To prove
further research is recommended further studies with a larger sample size to be done.
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Introduction

One of the most frequent cancers in the world is Oral
Squamous Cell Carcinoma (OSCC) and consists about one
to three percent of all human cancers [1-2]. unfortunately,
due to its poor prognosis, this kind of cancer continues
to show a poor prognosis and remains a lethal disease
for more than fifty percent of cases diagnosed annually
[2-3]. Oral cavity cancer is an important problem in
the world with nearly 263,900 new cases and 128,000

deaths worldwide in 2008, and oral squamous cell
carcinoma almost includes 90% of all oral malignancies
[1-4]. Despite advances in clinical research in the past 30
years, the survival rate of Oral squamous cell carcinoma
patients has not improved [5]. Lymph node metastasis
and prognostic factors for survival of Oral squamous cell
carcinoma patients, but are usually diagnosed in time for
lies [6-7].

Additionally, patients treated with surgery often
results poorly due to unexpected events such as regional
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recurrence [6-8]. Therefore, prognostic factors can be
useful in helping to guide treatment decisions. However,
useful prognostic markers and predictive assays for
clinical diagnosis and treatment of Oral squamous cell
carcinoma have been established [9]. In the present study3,
prognostic markers for early diagnosis of Oral squamous
cell carcinoma are studied.

Mucins

To date, 21 mucins have been identified in the human
body and according to the type of operation are divided
into membrane-bound and secreted types. These mucins
play a major role in cell signaling, cell growth, cell
adhesion, immune response, differentiation and help
to protect and lubricate luminal surfaces under normal
physiological conditions [10]. In the present study, mucin
expression level in Oral squamous cell carcinoma patients
was examined and it was found that the expression of these
markers in these patients increased. In fact, this marker is
associated with tumor size and tumor staging.

MicroRNAs

MicroRNAs (miRNAs) are a family of small noncoding
RNAs of 18-25 nucleotides in length, which have a critical
role in the posttranscriptional regulation of gene expression
through base-pair binding to the 3'-untranslated region
(3'-UTR) of their target mRNAs [11]. The microRNAs
play a role in biological and pathological processes,
including the cell cycle, metabolism, differentiation,
aging, development, patterning, apoptosis, death, etc
[12]. Some microRNAs have been functionally classified
as tumor suppressors or proto-oncogenes [13-14]. One
of the most intensively studied microRNAs is miR-21
(miRNA-21). MiR-21 expression pattern may change in
different disease states [15]. MiR-21 has been identified
as the microRNAs that is overexpressed in solid tumors,
and its levels have been increased in very diverse cancer
types including breast, glioblastoma, liver and pancreatic
cancers [16-17].

VEGF protein

Vascular endothelial growth factor (VEGF) is
a cytokine that causes sprouting of endothelial cells, cell
proliferation, migration, disease progression, prognosis,
tumor angiogenesis, and vascular permeability and
is involved in every stage of vascular development
[18-19]. Therefore, VEGF is considered an important
goal of therapeutic target. Studies have shown that the
expression of VEGF associated with metastasis and tumor
invasion pattern [20-22]. Now the relation of VEGF
expression with pathologic differentiation and clinical
stage are controversial. Moreover, The relation between
tumor microvessel density (MVD) and the prognosis is
still controversial [23-24]. The aim of this study is to
investigate the relation between the expression of VEGF
in oral squamous cell carcinoma and angiogenesis.

Material and Methods

Patient samples

In the present study, fifty peripheral blood samples
were collected from patients of matched OSCC at the
Cancer Institute of Tehran Medicine University (Tehran,
Iran), and fifty non-cancerouspatients’volunteers were
used as references voluntarily. The minimum and
maximum age of these persons is 22 and 77 years,
respectively. An informed consent was obtained from all
persons in this study.

Pre-processing of blood samples

From each person, 12 mL of peripheral blood were
obtained by sampling syringe in glass test tubes. Then,
2 mL of the sample was discarded and 10 mL sample was
divided into 8 mL and 2 mL portions. The 8 mL portion
was added to the Falcon tube containing anticoagulant
EDTA reagent, and the 2 mL portion was coagulated
for serum extraction. The 2 mL portion sample was
centrifuged at 3000rpm at room temperature, the serum
samples were collected as 1 mL aliquots in polyethylene
tubes by a sampler for the determination of VEGF,
and RNA was extracted immediately from the 8 mL
non-coagulated portion.

Extraction of RNA

For the extraction of Total RNA of peripheral blood
from 8 mL portions, the standard kit of Qiagen RNeasy
Midi Kit (Cat.No.75144; Qiagen, Germany) following the
manufacturer’s instructions was used.

Efficiently and quality Evaluation of extracted RNA

For the quality evaluation of RNA, absorbance of
extracted RNA was determined at the range of 260-280
nm by NanoDrop spectrophotometer (Bio-Tek, USA).
Extracted RNA was immediately applied for reverse
transcription.

cDNA synthesis

For the preparation of cDNA from extracted mRNA,
Viva 2-steps RT-PCR kit (Cat. No. RTPL12; Vivantis,
Malaysia), kept at -20°C with its standard procedure, was
used. The quality evaluation of cDNA was determined by
NanoDrop spectrophotometer (Bio-Tek, USA).

Design of specific primers

For each of the biomarkers (miR-21and MUCI1
mRNA), the specific primers were designed by AlleleID6
software (Premier Biosoft, Palo Alto, USA) and ordered
for synthesis as the lyophilized powder. Then the 100
pm.uL" (picomole per microliter) the solution of primers
was prepared by dissolving of appreciating the amount of
powder in autoclaved deionized water (storage at -20°C).
For the final use of the primers, a 10 pm.uL'working
solution was prepared by dilution and used in the final
reaction.

Real-Time RT-PCR
Real-Time RT-PCR reaction was performed using
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Titan HotTeq EvaGreen qPCR Mix(ROX) kit (Sinaclon,
Iran) in a CFX96 qRT-PCR detection system (cat. No.
BT11101; BioRed, USA). Reactions were carried out in
a total of 20pl, including 4ul PCR Master Mix, 0.5 pl
forward primer, 0.5 pl reverse primer, 2ul DNA template
and deionized distilled water up to a final volume of 20
pl. All samples were processed in duplicate using HotTeq
EvaGreen qPCR Mix with the following cycling condition
in Table 1. The 5srRNA and 18srRNA genes were used
as internal references for miR-21 and MUC1 mRNA
biomarkers, respectively. For MUCI, the forward and
reverse primers were GTGCCCCCTAGCAGTACCG
and GACGTGCCCCTACAAGTTGQG, respectively, and
after the endpoint of reaction, the results were interpreted
based on amplification and melting curves.

VEGF serum level determination

The VEGF serum levels were determined by Elisa
method using Bioassay Technology Laboratory kit, at
room temperature.

Statistical analysis

The differences in mean between miR-21, MUC1
mRNA, VEGF protein expression in the sample of oral
squamous cell carcinoma and non-cancerous samples
were analyzed using t-test. Statistical analysis was
performed with the statistical software SPSS, version 20
(SPSS Inc., Chicago, IL, USA).

Results

Clinical- and demographic particulars of persons

To specificity, I explore the aging role in OSCC, t-test
method was performed, and the results have been listed
in Table 2. These two groups have the same average, and
the results show that the age factor does not have any
significant effect on OSCC.

Quantizing the expression of the study housekeeping genes

In this study, the housekeeping gene (reference gene)
for marker miR-21 is 5stRNA and the reference gene
for marker MUC1 mRNA is 18srRNA. The expression
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Figure 1. The Expression Levels of MUC1 mRNA and
miR-21 in Peripheral Blood from OSCC Patients and
Noncancerous Persons
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Figure 2. Difference in Expression of miR-21 and MUC1
Genes at the Case and Control

level of the reference gene (5SsrRNA, 18srRNA) was
quantized for each sample. The mean value of this
reference gene between the controls and OSCC patients of
this study showed no significant difference (p=0.442);
so, therefore this gene was selected as a reference gene.

Real-Time PCR

Two different methods can be used for performing
Real-Time PCR, (1) absolute quantification and (2) relative
quantification. In this work, the relative quantification
was used. Two prepared cDNA vial from cancerous and
non-cancerous persons were tested for reference gene and
biomarkers, and the results were obtained by the melting
curve method.

Expression analyses of markers

We investigated the expression levels of MUCI
mRNA and miR-21, in peripheral blood samples of oral
squamous cell carcinoma (n=50) and non-cancerous
(n=50). The expression levels of MUC1 mRNA and
miR-21marker in peripheral blood were higher in
OSCC than in non-cancerous persons (p-value < 0.001)
(Figure 1). Afterward, we analyzed the expression of
markers (MUC1 mRNA, miR-21), and the results showed
that the MUC1 mRNA marker was positive in 35 of the
50 OSCC patients analyzed (70%). In non-cancerous it
was 9 of the 50 persons (18%). The miR-21 was positive
in 43 of the 50 OSCC patients (86%), and it was 14 of the
50 non-cancerous persons (28%).

Correlations between the expression of MUCI mRNA
and miR-21

ACt (cycle threshold difference) values of MUCI1
mRNA and miR-21 were compared respectively in
cancerous and non-cancerous samples. Then, the
difference in marker expression between the 2 groups was
examined with the AACt method.

AACt = ACt sample — ACt calibrator

The computed AACt for MUC1 mRNA was -4.52 and
for miR-21 was -4.2. Then, the expression relative of these
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Tablel. Recommended qPCR Cycles
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Cycle step Temperature Time Cycles
Initial denaturation 95C 15 min 1
Denaturation 95C 15s
Annealing 60-65C 20's 40
Elongation 72C 20's
Table 2. Mean Age Comparison of OSCC Patients and Noncancerous

main group age (year)

age range mean SD
Patients (50 person) 25-70 45.95 10.86
Noncancerous (50 person) 24-70 48.85 12.36

SD: Standard Deviation

P-value = 0.442

markers was calculated as follows:
Relative expression = 2-AACt

The relative expression for the miR-21 marker in
patients was 18.38 times the non-cancerous persons,
and for MUC1 mRNA marker were 22.94timesthe
non-cancerous persons (Figure 2).

Elisa test results: Mean serum VEGF levels in patients
with oral squamous cell carcinoma in peripheral blood
were significantly higher than of those in the non-cancerous
persons (p-value<0.001). The expression of VEGF marker
was positive in 32 of the 50 OSCC patients analyzed
(64%). This biomarker in healthy subjects reports not
positive, indicating that the specificity is 100%.

Discussion

According to the WHO Globocan cancer statistics, oral
cavity cancer occupies the 10th place in cancer morbidity
for men on both the world statistics chart and the WHO
European regional statistics. It has an age-standardized
incidence rate of 3.8 on a world scale and 4.3 in Europe
considering both sexes. The age-standardized mortality
rates are 1.9 (world) and 1.7 (Europe), almost half of
the rate of the incidences. Squamous cell carcinoma
is responsible for approximately 90% of all malignant
histopathological entities of the oral cavity(4). Oral
squamous cell carcinoma (OSCC) is the eighth most
common cancer worldwide, and its prevalence is high
in Brazil, where 15.290 new cases of oral cancer were
estimated to develop in 2014 [25]. Oral squamous
cell carcinoma is on the rise and cause of death of the
human, therefore, earlier diagnosis is important to better
prognosis and treatment, and tumor markers play a big
role in the early detection of the disease. Our efforts in
this study are to introduce methods for early diagnosis of
this disease. In patients with OSCC expression of MUC1
mRNA, miR-21 and VEGF protein increase in serum and
in other body fluids. In fact, this expression can be used
as a diagnostic biomarker for OSCC, and we can use it
as an agent useful for the detection of early prognosis

and better treatment; so, biomarkers can be used with
a simple blood test for cancer at the same stage diagnosed
and treated early [26-31]. Earlier studies have shown that
microRNAs (miR-21) play crucial roles in carcinogenesis,
cellular processes, and disease mechanisms. Including
cancer, and are considered as one of the most studied
oncomiRNAs.They are also extensively involved in
cancer pathogenesis of solid tumors and support their
function as either dominant or recessive cancer genes
[15, 32, 33]. Another study showed that a miR-21
expression was significantly associated with the degree of
differentiation of tumor tissues, local invasion and lymph
node metastasis [34]. One study investigated that
the miR-21 expressed in the tumor stromal fibroblast
and in some tumor vessels in OSCC patients [35]. One
study reported miR-21 as a tumor oncogenic molecule
and investigated that the expression of miR-21 in OSCC
tissues was higher than that in noncancerous tissue [36].
One study was found that the expression of VEGF-A
was high in OSCC patients with controls [19]. In another
research, n between VEGF serum and salivary levels has
been revealed. These relationships are so important that
researchers could be using this as a tumor marker [37]. We
chose MUC1 mRNA as a marker to be tested, as MUC1
mRNA for diagnosis of lymph node micrometastases
in non-small cell lung carcinoma. MUC1 mRNA was
therefore evaluated by real-time RT-PCR in order to occult
cancer cells [38]. The result of another study suggests that
the determination of MUCI1 expression may be a useful
diagnostic marker for the OSCC [39]. MUCI1 may be
selected as a target for the effective treatment methods
in OSCC [10]. Based on this evidence, we can conclude
that the biomarkers (miR-21, MUC1 mRNA and VEGF
protein) were produced by tumor tissues. In addition,
serum levels of these biomarkers in patients of OSCC
compared to healthy subjects significantly increased.

In conclusion, according to our findings, as well as
increased expression of these biomarkers in serum relates
to tumor size and tumor staging. As a result, the increased
expression of these biomarkers in the serum can be useful
for early diagnosis of OSCC. However, further research
is recommended to support further studies with a larger
sample size.
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