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Introduction

It is generally accepted that head and neck squamous 
cell carcinomas (HNSCCs) are the most common mali-
gnancies of the head and neck (1, 2). One in five neoplasms 
is cancerous, while the other one in ten is benign. There are 
an estimated 500,000 cases of this disease every year, with 
more than 300,000 deaths caused by it every year (3-5). 
When all stages and anatomic subsites of OSCC are consi-
dered, the 5-year overall survival rate is still only about 
50%, despite recent improvements in OSCC prognoses. 
Hematology can detect occult lymph node metastases in up 
to 40% of OSCC patients with early-stage tumors (clinical 
T1-T2N0M0 on the pathology report) when the tumor is 
in an early stage (6-10). Early detection of OSCC could 
improve the chances of patients surviving the disease. The 
current approach, which involves multiple solid biopsies, 
is perceived as uncomfortable by patients. In a liquid bio-
psy, tumor cells and nucleic acids can be detected in body 
fluids, and this method is able to detect minimal residual 
disease, predict treatment response, and provide early dia-
gnosis (11). The membrane-coated particles found in extra-
cellular vesicles (EVs) contain protein chains, lipid chains, 
DNA strands, mRNA strands, and microRNA strands (9, 
10, 12-14). The miRNA family of RNA molecules consists 

of about 22 nucleotide-long molecules that interact with 
target sequences to block translation. They are also docu-
mented as oncogenes or tumor suppressors and play roles 
in all cancer hallmarks (15, 16). The microRNAs have a 
significant role in OSCC's etiology due to the epigenetic 
effects of regulating gene expression as oncogenic and 
tumor suppressors. Also, by investigating critical signa-
ling pathways in carcinogenesis that contribute to proli-
feration, invasion, apoptosis, migration Etc., microRNAs 
can affect genes that control these pathways. We identified 
the microRNAs in this research with high targets on genes 
in these pathways by referring to databases such as miR-
Walk and miRBase databases (6, 17). Research has shown 
that miR-31 is associated with oncogenic tumors. Lung, 
colorectal, esophageal, and OSCC cells express miR-31 
more frequently after KRAS mutations (18); it has been 
reported that a tumor suppressor miRNA in head and neck 
squamous cell carcinoma can be detected via tissue or oral 
swirl analysis (19, 20). OSCC resistance to cisplatin is 
also influenced by miR-203 (21), The prognostic role of 
these markers in OSCC plasma remains unclear. miR-345 
has been studied controversially in the past (22, 23). This 
study assessed the potential of plasma miRs to be a non-
invasive marker for OSCC and found that miR-31, miR-
100, miR-199a, miR-203, and miR-345 were differentially 
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expressed in OSCC plasmas.

Materials and Methods

Subjects and sample collection
The research was conducted on 76 patients; 38 patients 

were diagnosed with primary OSCC, and 38 were healthy 
subjects in the control group. This study was approved by 
the Research Center for  Prevention of Oral and Dental 
Diseases. The age and gender distribution of subjects are 
presented in Table 1. Blood samples were collected in clot 
activator tubes. All participants have signed the written 
informed consent, and no participant underwent chemora-
diotherapy before surgery.

Inclusion criteria
All the newly diagnosed cases of primary OSCC and 

healthy controls who consented to participate in the study 
have been included.

Exclusion criteria
Cases of SCC that either has or had in the past, any 

other malignancy. Patients who have AIDS or any other 
known Immunodeficiency disorder. Patients with active 
oral infections, hyperglycemic diabetes, Sjogren’s meta-
bolic syndrome, inflammation and tendon injuries, CAD 
(coronary artery disease), and CHD (congenital heart 
defects). Any patient in a terminal stage of the disease is 
therefore not operable.

Collection and storage of serum samples and RNA iso-
lation

cDNA with high quality requires pure RNA. For this 
reason, this part is the most crucial stage. Trizol (Trizol-
LS) was used for RNA extraction at this stage. Due to its 
single-stranded nature, the RNA molecule is more chemi-
cally active than DNA and is quickly broken by RNase 
(RNase-H) enzyme. Working with RNA is much more 
sensitive than working with DNA, and all the materials 
and tools used to extract RNA should be free of RNase and 
DNase (RNase/DNase Free). Therefore, the containers 
and tubes used to work with RNA were RNase/DNase free 
and autoclaved for 15 minutes at 15 psi pressure before 
starting work. 5 ml of venous blood was collected from 
each patient. After about 60 minutes, blood samples were 
centrifuged for 15 min at 2300 to 2500 rpm. Until further 
analysis, plasma was stored at −80°C. RiboEx-LS solution 
(GeneAll, South Korea) was used to extract RNA from 
plasma. In extraction steps using RiboEx solution, 200 
to 250 microliters of plasma were placed in a microtube 
free of RNase enzyme, and three times (600 to 750 mi-
croliters) of triazole were added to it. The contents of the 
microtube were mixed with the help of a micropipette and 
incubated at room temperature (15-30°C) for 5 minutes. 
Add 200 microliters of chloroform for every 750 micro-
liters of initial triazole. Homogenize the mixture by sha-
king vigorously for 15 seconds. Incubate the mixture at 
15-30°C for 2-3 minutes, and centrifuge the microtube at 
2-8°C for 25 minutes at 12,000 rpm. As a result of centri-
fugation, three phases were created: RNA was present in 
the colorless upper phase, and protein and DNA were pre-
sent in the middle and lower phases, respectively. For this 
reason, the upper phase was slowly transferred to a new 
tube free of RNase enzyme to prevent protein and DNA 

contamination. Isopropanol to the volume of the transfer-
red liquid (about 500 microliters), mixing and incubating 
for 20 minutes at 15-30 degrees Celsius. The sample was 
centrifuged at 12000 rpm at a temperature of 2-8 degrees 
Celsius for 20 minutes. Drain the upper phase, add 1 ml 
of 75% ethanol (prepared with water treated with DEPC), 
and shake for 20 seconds. The sample was centrifuged at 
7500 rpm at a temperature of 2-8 degrees Celsius for 15 
minutes. Draining the supernatant solution, inverting the 
tube on a paper towel, and partially drying the sediment 
at room temperature for a few minutes. (It should be re-
membered that completely drying the sediment reduces its 
solubility.) It dissolves the sediment in 40 microliters of 
water treated with DEPC and is placed for 10 minutes at 
a temperature of 56 °C. The RNA sample was transported 
and stored in a freezer at -80 °C. miRs were quantified 
using the NanoDrop 1000 (NanoDrop, Wilmington, DE). 

cDNA synthesis
In this study, the Pars Genome kit made in Iran is used 

to make cDNA. For each sample, the following materials 
were added to the nuclease-free microtube according to 
the protocol: First, to normalize all the extracted miR-
NA221 after reading the miRNA concentration value by 
the Nanodrop device, we bring the concentration to 1000 
ng/uL. Then we pour 1 µL of random hexamer along with 
1000 nanograms of miRNAs into a sterile 0.2 microtube; 
then, we incubate the microtube at 65°C for 5 minutes 
to unwind the nucleotide strands, then it is immediately 
placed on ice. Let it cool down. After cooling (preven-
ting premature action of the enzyme), we add 10 µL of 
RT Master mix enzyme and, according to the temperature 
program of the kit, in the PCR machine at a temperature of 
25 °C for 10 minutes (primer connection), 42 °C for 60 mi-
nutes (cDNA synthesis) and 70°C for 10 minutes (enzyme 
inactivation). After the cDNA synthesis from the extracted 
RNA samples, RT-PCR was performed to ensure the accu-
racy of the cDNA synthesis kit and to estimate the quality 
of miRNAs extracted by 5S control primers. To perform 
several reactions in parallel and reduce the possible pipet-
ting error, we first prepared a general Master Mix that in-
cludes water and cDNA and Master Mix PCR Amplicon 
for the number of reactions and an additional sample (as a 
negative control). The negative control consists of water, 
primers, and Master Mix PCR Amplicon, which is placed 
as a sample next to other samples inside the PCR to ensure 
that the Master Mix is   not contaminated. After finishing 
the reaction, we took the samples according to the desired 
band size on 1.5% agarose gel.

Real-time PCR
The real-time polymerase chain reaction was perfor-

med using the SYBR Green PCR Master Mix (Pars Ge-
nome, Iran) according to the manufacturer's instructions. 
Performing Real-time PCR using the Applied biosystem-
step one machine to reduce the possibility of errors in pou-
ring the materials, a master mix was prepared, including 
all the required materials except cDNA. After mixing the 
contents of the tubes containing the original mixture, 2.9 
microliters of the original mixture were poured into each 
real-time PCR tube. Then in each group, 8 microliters of 
the desired cDNA were added, and after mixing, it was 
placed in the Real-time PCR machine. At this stage, due to 
performing several parallel reactions and to prevent errors 



195

Elahe Tahmasebi et al. / Evaluation of the current MicroRNAs in OSCC, 2022, 68(10): 193-198

gulation) occurs in the expression of miR-100 (p = 0.0059) 
Figure 1(b), miR-199a (p = 0.0499) Figure 1(c), miR-203 
(p = 0.0007) Figure 1(d) and miR-345 (p = 0.0055) Figure 
1(e) in patients compared to case controls (Table 2). The 
median CT values of miR-31 were 35.37 and 36.45 in the 
OSCC patients and control group; for miR-100, the va-
lues were 37.71 and 36.40; for miR-199a, the values were 
38.10 and 37.54; for miR-203, the values were 32.89 and 
29.68; for miR-345, the values were 36.46 and 33.50, res-
pectively. According to the Mann-Whitney test, A signi-
ficant association of miR-31, miR-100, miR-199a, miR-
203, and miR-345 expression was found between OSCC 
plasma patients and the healthy group (p <0.05).

Quantitative expression data of miR-203, miR-199a, 
miR-100, miR-31, and miR-345 genes were measured 
with ΔCT and reported as median and IQR (25-75) (Table 
3). The result of the expression of each of these genes in 
two healthy and OSCC groups is as follows:

The differences in miRs expression in the two groups
The relative differences in expressions were calcula-

ted by the ΔΔct method for miRs. After completing the 
analyses, miR-31 expression was 4.37 times higher in the 
OSCC plasma patients than in the case-controlled group, 
and miR-100 expression was 4.67 times, miR-199a was 
1.75 times, miR-203 was 7.33 times, and miR-345 was 
9.18 times lower in the plasma of OSCC patients than in 
healthy individuals (Figure 2).

Discussion

The most common childhood cancer is oral cancer, 

during work, there is a need to prepare a master mix inclu-
ding water, primer, and SYBR Green (Pars Genome, Iran) 
for the number of reactions and a sample as a negative 
control according to a specific pattern. After combining 
these items and gently rotating them, the contents were 
transferred in 0.2 tubes to the amount of 120 µ, and after 
preparing the samples. The samples were run in Real-Time 
PCR. In each PCR reaction, 20 μL of cDNA, 2 μL of uni-
versal primer, 10 pmol of each primer, and a QuantiTect 
SYBR Green PCR Master Mix were used, along with 
50 ng of cDNA. Denaturation at 95 °C for 5 minutes, 40 
cycles included, and processing at 95 °C for 5 seconds, 
followed by 62 °C for 20 seconds at which the primers 
were connected, 72 °C at which they were extended for 30 
seconds, forming the melting curve by setting the tempe-
rature between 60°C and 95°C. A threshold cycle (Ct) for 
each sample is obtained after the reaction is completed. A 
triplicate of each reaction was performed.

The statistical analysis
Statistical analysis was conducted using Graphpad-

Prism (version 9.4, GraphPad Software). Categorical va-
riables were counted and categorized according to their 
mean and standard deviation. The Mann-Whitney and 
t-Test tests were used to compare the serum expression 
levels of five miRs 0.05 was set as the statistical signifi-
cance level.

Results

Characteristics of the study population
The demographic information of the studied people is 

given in the table. As seen, A total of 38 samples were 
examined in each group. In the healthy group, 19 samples 
were female, and 19 samples were male, and in the OSCC 
group, 18 were female, and 20 were male. It was typical 
for age and gender to be matched between the control 
group and the patients. The average age of the studied sub-
jects in the healthy and the case groups was 55.97 ± 5.32 
and 55.40 ± 10.87, respectively (Table 1).

miRs expression level in OSCC plasma patients and 
case-controlled individuals

For each individual, three cDNA vials constructed from 
Evolution reference genes and markers were analyzed, and 
the results were interpreted using a Melting peak curve as 
mentioned earlier. A quantitative real-time PCR assay was 
used to determine miR-31 expression. Compared with 
healthy controls, OSCC patients had significantly higher 
levels of miR-31 expression (upregulation) (p = 0.0003), 
as shown in Figure 1(a). A significant difference (downre-

Factor Group with primary OSCC
n=38

Healthy group
n=38

Average Age 55.40±10.87 55.97±5.32
Gender F (47.3%)

n=18
M (52.6%)

n=20
F (50% )

n=19
M (50% )

n=19

Figure 1. The microRNAs expression level in the OSCC samples and 
healthy groups;(a): the expression level of miR-31; (b): miR-100; (c): 
miR-199a; (d): miR-203 and (e): miR-345.

Table 1. The study subjects' demographic and clinical information.

t-Test miR-31 miR-100 miR-199a miR-203 miR-345
P value 0.0003 0.0059 0.0499 0.0007 <0.0001

P value summary *** ** * *** ****

Table 2. Unpaired t-test statistical analysis.
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which consists of malignant neoplasms inside the mouth. 
Tonsils, salivary glands, oropharynx, nasopharynx, hypo-
pharynx, lip, tongue, gums, the floor of the mouth, hard 
palate, tonsils, and soft palate (18).In addition to genetic 
and environmental factors, epigenetic factors are also in-
volved in cancer etiology (19). According to recent stu-
dies, exciting ways to regulate gene expression have been 
identified, which are mediated by small mRNA. Genes 
silencing, DNA methylation, gene transcription, and RNA 
interference pathways can be mentioned (20). 

In 2021, Kumari et al. investigated the expression level 
of miR-31 in patients with OSCC. In this research, they 
found that other parameters such as age, sex, tumor area, 
tumor size, and stage of the disease did not make a diffe-
rence in the obtained results. Also, in Ouyang (22) et al.'s 
research in 2013, no significant difference in the amount 
of this microRNA was proven in different cancer stages. 
However, in the article by Siow (23) et al. in 2014, the 
results were different from the results of two previous stu-
dies, and the expression level of this microRNA was dif-
ferent with various conditions, for example, with different 
stages of cancer. The results of the current research are in 
line with the results of this research. miR-31 is one of the 
micro RNAs in which the amount increases in the body, 
but previous research investigated the expression level of 
miR-31 in saliva (24).  However, in the present research, 
this amount was checked in plasma. In a study by Jakob 
and his colleagues in 2019 (25), they examined 36 OSCC 
tissue samples, most of which were from the tongue area. 
Their research with the delta c method showed that the 
expression level of miR-100-5p in the tumoral tissue 
decreased. Furthermore, the higher the decrease, the de-
creased survival rate. The result of this research was simi-
lar to Yap's (26) and Hou's (27) research. In which miR-
100-5p is mentioned as a diagnosis of SCC lesions in the 
mouth, and also this microRNA is introduced as a predic-
tor of the patient's prognosis; considering that this research 
also examines miR-100 in plasma patients, the reduction 
of this microRNA in the patients' plasma can also be rela-
ted to their survival rate. In Manikandan et al.'s research in 
2016, it was also done on punched cancer tissues; it also 

showed a decrease in the expression of miR-203 in can-
cer tissues, but the research done in this field was all on 
isolated tissues (28); the present research to identify this 
biomarker faster, used patients' plasma and showed that 
the expression level of this microRNA decreases signifi-
cantly. In a study in 2021, Jin et al. investigated the role 
of miR199a-3p expression in squamous cell cancer tissues 
isolated from the lesion. Through the TTN-AS1/RUNX1 
pathway, they investigated miR-199a-3p's effect on oral 
cancer cell proliferation and apoptosis. Based on the re-
sults of various tests, it was determined that oral cancer 
cells expressed more TTN-AS1/RUNX1 when compared 
with the control group. Increasing expression of TTN-AS1 
and RUNX1 decreased cell migration, adhesion, and pro-
liferation but increased apoptosis. By reducing miR-199a-
3p expression, cancer cells become more susceptible to 
TTN-AS1 and RUNX1 expression, increasing the risk of 
becoming malignant (29).

Also, in the research that Wei et al. conducted in 2019 
regarding the effect of the miR-199a-5p expression on 
SOX4 in the EMT (Epithelial-to-Mesenchymal Transition) 
pathway, the results of this research showed that the effects 
of the expression of this microRNA reduce cell migration 
and invasion by increasing the expression of SOX4 in can-

miR-expression (ΔCT) IQR Sample Group (OSCC)
n=38

Control Group
n=38

miR-31 expression (ΔCT)
Percentile 25 6.19 3.98
Median 7.15 3.57
Percentile 75 7.46 7.67

miR-100 expression 
(ΔCT)

Percentile 25 0.53 5.89
Median 8.48 8.37
Percentile 75 8.82 8.27

miR-199a expression 
(ΔCT)

Percentile 25 8.78 4.81
Median 6.45 4.01
Percentile 75 4.98 1.04

miR-203 expression 
(ΔCT)

Percentile 25 4.73 0.94
Median 4.18 2.04
Percentile 75 4.86 3.67

miR-345 expression 
(ΔCT)

Percentile 25 8.96 6.79
Median 8.97 9.51
Percentile 75 9.54 7.55

Table 3. Distribution (median and IQR 75 - 25) of the expression values   of the studied variables in two OSCC and healthy groups.

Figure 1. Fold Changes, differences in the expression of miRs (miR-
31, miR-100, miR-199a, miR-203, miR-345) in OSCC patients and 
Control group.
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cer cells, which leads to increased cell migration and cell 
invasion so that this microRNA can be mentioned as a pre-
dictive factor (30). In general, the research conducted on 
this microRNA was isolated entirely on tissue cells, and 
the research was not done on the patient's plasma. In the 
research of Huang and his colleagues in 2012, the effects 
of this microRNA were mentioned as tumor oncogenes 
in some cancers such as cervical cancer (31), while the 
results of the research conducted on OSCC showed it as 
a tumor suppressor factor, however. Due to the lack of 
sufficient research on this miR-199a, the current research 
investigated this microRNA to cover this information gap. 
The data obtained from the current research showed that 
this microRNA has different behavior. However, it can be 
said that, in general, it has significantly decreased (32). 
In examining the expression level of miR-345 in patients 
with OSCC, there are many different results related to 
this microRNA. For example, in the research that Scholtz 
and his colleagues conducted in 2022 to examine the ex-
pression level of miR-345-3p miR-424- 3p in cancer tis-
sues, their results showed an increase in the expression 
of miR-345-3p (33), which was contrary to the results of 
the research conducted by Wu et al., in 2020 on 22 can-
cer tissues, because, in their research, the expression of 
miR-3p 345 has been significantly reduced (34), also in 
the research conducted by Gissi and colleagues in 2018 
on 14 OSCC patients by scrubbing and brushing from the 
lesion, their results showed that the expression level of 
this microRNA was not significantly different (35). The 
results of the present research are in line with the research 
results of Wu and his colleagues and show that the ex-
pression level of this microRNA is significantly reduced 
in the plasma of patients. The difference in the results of 
this research can be considered as the result of several fac-
tors; for example, in the research done by Cervigne and 
his colleagues in 2009 and they stated the increase in the 
expression of this microRNA, patients with leukoplakia 
were also included in their research (36-38), but this was 
not the case in the present research. Also, the difference in 
the sampling method can be another factor. For example, 
in Gissi's study, sampling was done from a tissue block, 
but the present study used the patient's plasma sample. 
Moreover finally, perhaps one of the most important rea-
sons is the population from which sampling was done; for 
example, in Wu's research, he studied the Chinese people, 
while Gissi studied the Italian people (34, 35). As a result, 
it can be said that the expression level of this microRNA 
is different. As a result of changes in the levels of microR-
NAs present in a patient's plasma, it can be assumed that 
changes in microRNA expression levels may indicate 
the presence of early progression of primary OSCC in a 
patient. Furthermore, there is a great deal of potential in 
this area for assisting in the early detection of OSCC by 
using these tests as good screening tests that needs further 
research with more samples.

According to the analysis, miR-31, miR-100, miR-
199a, miR-203, and miR-345 expression in plasma could 
serve as a diagnostic screening test for early detection of 
oral squamous cell carcinoma and could also serve as po-
tentially useful therapeutic interventions in the future.
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