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Abstract

Background: Micro-RNAs (miRs) play several roles during infections with viruses. Therefore, the roles of
miR21 and mir155 in the induction of the viral-related cancers have been the focus of attention in several
studies. High risk human papilloma viruses (HPVs) are the main factors negatively contributing to the
induction of HPV-related cancers. This study aimed to evaluate the expression of miR21 and mir155 in the
patients with HPV-high risk genotypes in order to explore the roles of the miRs in the induction of HPV-
related cancers.

Methods: In this study, 40 women infected with the high-risk HPV genotypes as well as 40 healthy controls
were examined regarding the relative expression of miR21 and mir155 by adopting real-time polymerase
chain reaction (PCR) technique. U6 was used for data normalization of miRNAs.

Results: Relative expressions of both miR21 and miR155 were significantly higher in the HPV-infected
patients compared to those in non-infected women.

- [w] Conclusions: It was concluded that miR21 and miR155 may have played key roles in the induction of HPV-
) related cancers among Iranian patients.
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Introduction

Human papilloma viruses (HPVs) are presently the most
prevalent viruses in the world and are considered as
importantinducersofthe cervical cancers (1). Furthermore,
HPVsparticipatein the pathogenesis ofanal, head, and neck
cancers (2). Recent investigations have revealed that more
than 200 HPV genotypes are prevalent among the women
and approximately ~80% of HPV-related cervical cancers
are associated with infections with HPV genotype-16
(HPV16), 18, 31, 33 and 35 (3). Since the viruses use the
internal factor to induce cancers, it is generally argued
that micro-RNAs (miRs) may be the targets of the viruses
(4). Tt has been confirmed that cervical cancers are the
multifactorial disorders and miRs are the crucial factors
responsible for determining the HPV infection outcome.
It has been also reported that miRs are the small RNAs
that modulate the stabilities of the mRNAs and regulate
the translation process (5). Although these are the
physiological functions of the miRs, they play pivotal roles
in the induction and development of the human cancers
via up- and down-regulation of oncogenes and suppressor
genes, respectively. Accordingly, it has been determined
that miR21 and miR155 are the important miRs to induce

several tumors, including breast and cervical cancers (6-
8). For example, miR21 has been documented to target
the tumor inhibitor proteins and be capable of inducing
resistance to radiation and chemotherapy (9). Mirl55
also employs several mechanisms to manipulate cancer
cells. For instance, over-expression of miR155 can inhibit
the expression of caspase 3, an important molecule for
inducing apoptosis (10). Since HPV is a main risk factor
for the induction of cervical cancers, its association with
the increased expression of miRs may also be a main risk
factor for cervical cancers. This study, therefore, aimed
to evaluate the vagina epithelial cells miR21 and miR155
expression levels of the healthy women in comparison to
those of the infected women with HPV16, 18, 31, 33 and
35 genotypes.

Materials and Methods

This study was performed from July to December, 2021 to
investigate the outpatients HPV-infected and non-infected
women referring to the Niknafs Maternity Ward Center
for annually checkup. The participants were examined
regarding the infection by HPV16, 18, 31, 33, and 35
genotypes, as the most prevalent and high-risk genotype
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in the Rafsanjan city, Iran. Accordingly, 40 women
infected with HPV16, 18, 31, 33, and 35 genotypes, as well
as 40 non-infected women were selected and confirmed by
real-time polymerase chain reaction (PCR). The infected
patients and healthy controls aged 40+10 and 42+13,
respectively. The control group was selected from the
non-infected participants with the same nationality (i.e.,
Iranian), and their age ranged between 30-55 years. The
controls were not infected previously by HPV or other
sexual transmitted microbes. Therefore, the participants
were all Iranian females without history of cancers,
sexually transmitted diseases, and autoimmunity. They
were not also in the pregnancy and lactating time. The
wet pap smear samples were taken by an obstetrician and
transferred immediately to the laboratory in transferring
media.

HPV-DNA Purification

HPV-DNA was purified using a commercial kit (Karmania
Pars Gene Company, Kerman, Iran). The samples (200 pL)
from the transferring media were mixed with the 500 pL
lysis solution, and the precipitation solution (500 pL) was
added and mixed gently after 5 minutes incubation at 65°C.
The mixtures were transferred to the high absorbance
column and centrifuged (16000 g for 1 minute) and
followed by washing buffer. Finally, the purified HPV-
DNA was separated from the columns via adding 50 pL
pre-warmed DNase/RNase free water and centrifuging it
at 16000 g for 1 minute.

HPYV Detection

A commercial kit from Karmania Pars Gene Company,
Kerman, Iran (KPG-HPVHR), capable of detecting
HPV16, 18, 31, 33 and 35 high risk genotypes, was
used to confirm the HPV infection in the participants.
Accordingly, the positive and negative cases were approved
as HPV-infected and non-infected women, respectively.

MicroRNA Extraction and Specific cDNA Synthesize
MicroRNAs were purified using the microRNA-extraction
kit from Karmania Pars Gene Company, Kerman, Iran.
The protocol of microRNA extraction was similar to that
of HPV-DNA extraction, except for using the specific
column for microRNAs. To synthesize microRNA ¢cDNA,
the commercial kits from Karmania Pars Gene Company,
Kerman, Iran were used, including miR21 and miR155
specific cDNA synthesize kits. The kit operates using a
specific primer for cDNA synthesizing the microRNA:s.
The temperature program was as follows: 70°C for 5
minutes, and 40°C for 70 minutes followed by 90°C for 5
minutes.

Relative Expression of MiR21 and MiR155

Relative expressions of miR21 and miR155, in parallel
with U6 as housekeeping gene, were examined using the
real-time PCR kits from Karmania Pars Gene Company,
Kerman, Iran. A master mix, containing specific primers,

was used to amplify the microRNAs in a Rotor-Gene
instrument following the program of: 95°C for 3 minutes
and, then, 40 cycles with 95°C for 15 seconds/60°C for
20 seconds. Taking into account the efficacy more than
96 and 97% for miR21 and miR155, respectively, 244
formula was finally used to analyze the raw data (11). All
real-time PCR reactions were performed in duplicates.

Statistical Analysis

SPSS version 18 was used to analyze the miR21 and
miR155 relative expressions, and the student ¢ test was
used for comparing the HPV-positive patients with the
negative participants.

Results

According to the results of real-time PCR test, all patients
were positive for HPV-DNA. The results also showed that
expressions of miR21 and miR155 were elevated 8.43-
and 8.83-folds, respectively, in the HPV positive patients
compared to those in the healthy controls. In addition,
the relative expressions of miR21 were 8.43+3.48 and
1+0.22 in the HPV positive and HPV negative women,
respectively; while relative expressions of miR155 were
8.83+3.02 and 1+£0.19 in the HPV positive and negative
women, respectively. The results from ¢ test revealed that
the decreased expressions of both miR21 (P=0.044) and
miR155 (P=0.015) were significant. Figure 1 illustrates
the relative expressions of miR21 and miR155 in both
HPYV infected and non-infected women.

Discussion

HPYV detection for cervical cancer screening is commonly
used as an early diagnostic guide to prevent the progression
of cervical cancer (12). The wet pap smear (cytology) is a
revolutionary method with a major public health impact
that has changed the incidence of cervical cancer since
its general introduction in screening programs (13).
The miRNAs have been the subjects of some studied
due to their association with HPV infection as the
potential diagnostic and prognostic indicators (14). Some
oncogenic miRNAs are the main responsible molecules
for cervical cancers (15,16). The results confirmed that
all HPV positive patients were infected with the high-
risk HPVs, which had been already discovered to be the
inducers of ~80% of cervical cancers (3). Therefore, the
increased expression of the molecules associated with the
infections may have been considered as the key candidate
in the pathogenesis of HPV-related complications. The
current results showed that the expression of either miR21
or miR155 was significantly increased in the women with
the high-risk HPVs. Due to the important roles played
by the HPV genotypes in the pathogenesis of ~80% of
cervical cancers (3), it was suggested that both miR21 and
miR155 may have participated in the pathogenesis of the
HPYV infections and its related complications among the
Iranian population. Our study results were in line with the
findings from the study by Park et al reporting that the
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Figure 1. Relative Expression of MiR21 and MiR155 in the HPV Infected in Comparison to Healthy Women. The statistical analysis showed that the relative
expression of both miR21 (P=0.044) and miR155 (P=0.015) were significantly increased in the HPV infected women.

concentrations of both miR21 and miR155 were increased
in the cervical cancer compared to those in the non-
cancerous tissue (17). Interestingly, they demonstrated
that miR-155 increased the risk of the cancer to 27.9-folds
for the HPV infected patients (17). In addition, several
investigations have indicated that miR21 and miR155
play key roles in the induction of cervical cancers (18-21).
Wang et al revealed that the expressions of miR-92a and
miR-378 were associated with cancer progressions in HPV
positive tissue samples (22). Furthermore, Hoelzle et al
demonstrated that miR21 was upregulated in the cervical
cancer tissue in comparison to healthy one, and in the HPV
infected patients compared to the non-infected ones (23).
Interestingly, the elevated expressions of the microRNA
have been reported to be the key mechanisms for the escape
from immunosurveillance (20). Therefore, the increased
expression of miR21 and miR155 may downregulate the
immune responses and, as the result, may lead to either
acceleration in the process of tumor induction in the
infected individuals, or replication and production of E6
and E7 oncoproteins by HPV. As mentioned previously,
HPV uses both E6 and E7 oncoproteins to induce the
HPV-related cancers. Therefore, it was argued that miR21
and miR155 may have been the key factors responsible for
inducing the HPV-related cancers in direct and indirect
formats.

Conclusions

It was concluded that HPV may have induced the
expression of miR21 and miR155 to overcome the immune
responses and, as a result, increased the HPV proliferation,
caused downregulation of anti-cancerous molecules, and
facilitated the proliferation of the cancer cells. Therefore,
it was argued that targeting the miRs may have been
considered as a key molecular therapy against HPV-related
cancers. Since there was insufficient information about
the relationship between the expressions of the molecules
among Iranian population, especially among Kerman
province population, it was recommended that further

studies with larger sample sizes should be carried out to
explore the given issue. Taking into account the fact that
the induction of the HPV-related cancers is multifactorial,
moreover, it was strongly suggested that other aspects of
the immune system should be investigated.
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