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Abstract
Background: Micro-ribonucleic acids (miRNAs) are noncoding small RNA species considered a varying class with a single-stranded
structure whose expression is often dysregulated in cancer. The expression of miRNAs has been used as a promising new biomarker for
the detection of breast cancer (BC).
Objectives: The purpose of the present case-control study was to investigate the expression levels of miRNA-320a and miRNA-497-5p
and their potential role in BC patients in comparison to those of the healthy controls in the Cellular and Molecular Biology Research
Center, Health Research Institute, Babol University of Medical Sciences, Babol, Iran, in 2019.
Methods: The concentrations of miR-320a and miR-497-5p were analyzed in 80 serum samples of 40 patients with a confirmed diagnosis
of early-stage BC in comparison to those of 40 age-matched healthy volunteers. Real-time quantitative polymerase chain reaction was
carried out for the detection of the expression level of these miRNAs.
Results: The results of the current study showed that the serum levels of miR-320a and miR-497-5p were down-regulated in the BC
patients, compared to those reported for the healthy controls (P=0.651 and P=0.044, respectively). However, the levels of miR-320a in
the early-stage BC samples were not statistically different from those of the healthy volunteers. There was a reduction in the serum
miRNA-320a of the premenopausal subjects under 48 years of age. Serum miRNA-497-5p also decreased among the cases under 48 years
of age.
Conclusion: The identification and effectiveness of these miRNAs were demonstrated in the early-stage BC screening. It seems that
miRNAs have the potential to be used as biomarkers for the screening and diagnosis of BC.
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1. Background
Breast cancer (BC) is considered the most
prevalent cancer causing mortalities among females.
Genetic alterations, diet, hormones, environmental
factors, toxins, and stress are the predominant
reasons for BC. This disease consists of several
subtypes differing in their molecular characteristics
(1); however, the early diagnosis of BC is effective in
the improvement of these patientsʼ health conditions
similar to other cancers (2).
Micro-ribonucleic acids (miRNAs) are regarded as
conserved, small nucleotides, and non-coding RNAs,
with an essential function for the regulation of gene
expression (3). The miRNAs in a nuclear protein
complex called the RNA-induced silencing complex
interact with the three untranslated regions of target
messenger RNAs (mRNAs) at specific sites to induce
the degradation and translational repression of
mRNA (4,5).
In a recent study, the dysregulation of microRNAs
was included in the initiation and progression of
different human cancers, such as BC (6,7). Therefore,
the examination of the changes in miRNAs in cancers
provides the possibility for the diagnosis/prognosis
of specific cancers and differentiation of specific

types of cancer (8). Abundant evidence has
demonstrated that miRNAs can act as oncogenes or
tumor suppressor genes in various cancers (9,10),
and this is dependent on the up- or down-regulation
of miRNAs in human cancers (11).
The miRNAs are in the body fluid similar to the
serum, and the relative ease of detection in addition
to their remarkable stability make circulating
miRNAs perfect tools for quick and non-invasive
diagnosis (12). The recognition of the molecular
mechanisms involved in the initiation and
progression of BC is useful in the development of
strategies for the early diagnosis of BC and treatment
of this deadly disease.
The miR-320a behaves as a tumor suppressor and
has been down-regulated in BC tissue. In addition, the
down-regulation of miR-320a increases the overexpression of its target gene Rab11a via the mechanism
involving the inactivation of protein kinase B signaling.
The expression of Rab11a was up-regulated in tumor
samples (13). The over-expression of miR-497-5p leads
to suppressing Bcl-w expression at mRNA and protein
levels, functioning as a tumor suppressor through
targeting pro-apoptotic genes and Bcl-w in BC,
inhibiting the growth, and simplifying the apoptosis
and G0/G1 phase arrest (14).
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The results of a study suggested that miR-320a
presents a potential biomarker for the prognosis of
invasive BC and when dysregulated may be involved
in invasive BC progression (15). Another study
reported a significant difference in the levels of miR320a between the patients with low tumor-stage of
prostate cancer in comparison to those reported for
subjects with high tumor-stage (16). Luo et al.
demonstrated the down-regulation of miR-320
expression in BC tissues in comparison to that
reported for adjacent normal tissues and the
possibility of serving as a prognostic biomarker (17).
Another study carried out by Bai et al. indicated the
functioning of miR-320 as a tumor suppressor in
tumorigenesis and progression of BC (18). In another
study conducted by Zhang et al., it was reported that
miR-320 can be a good prognostic biomarker for
cervical cancer (19).
The miR-497-5p was firstly reported in human BC,
and the down-regulation of miR-497-5p has been
shown in different carcinomas, such as BC (20).
Another study carried out by Hou et al. demonstrated
that the relative expression level of miR-497 in BC
tissues was significantly lower than that in the
corresponding noncancerous breast tissues (21). It
seems that the expression of miR-497-5p was
significantly down-regulated in BC tissue samples and
cell lines (14,22).
The present study assayed the changes in the
serum levels of miR-320a and miR-497-5p among
individuals with early-stage BC in comparison to those
of the healthy controls. However, there have been
a limited number of studies reporting the
clinicopathological value and prognostic significance of
miR-320a and miR-497-5p expression in BC.
Furthermore, the current study firstly demonstrated
that the expression levels of miR-320a and miR-4975p were lower in the early-stage BC specimens,
compared to those reported for the serum of normal
samples. In addition, there was an interest in the
investigation of the diagnostic precision of these
miRNAs in order to distinguish between the patients
and healthy individuals.

2. Objectives
The current study aimed to define whether the
serum levels of these miRNAs in the early-stage of BC
vary similar to those in the advanced stage of the
disease and these microRNAs can be useful as
biomarkers in the early diagnosis of BC. Furthermore,
there was an interest in the examination of the
diagnostic accuracy of these miRNAs in order to
distinguish between the patients and healthy
individuals.

3. Methods
In this case-control study, the miRNAs levels of
2

miR-320a and miR-497-5p were analyzed in the
serum of 40 females with a confirmed diagnosis of
early-stage BC and 40 healthy controls within the age
range of 36-77 years. The current study was
conducted on all the patients referred to the affiliated
hospitals of Babol University of Medical Sciences,
Babol, Iran, within May 2016 to February 2017.
There was a previous report on the status of miRNAs
in the aforementioned samples (23,24).
In this study, 5 mL of peripheral blood samples
were gathered in regular diagnostic assessments in a
serum separator tube prior to any treatment (e.g.,
surgery, radiation, or systemic therapy). The whole
blood was permitted to stay for about 1 h at room
temperature previous to centrifugation at 3,500 rpm
for 10 min. The consequent serum was aliquoted into
Eppendorf tubes and stored at -80°C.
The inclusion criteria of the present study were
the female gender, diagnosis and confirmation by
pathology, and BC at an early stage (i.e., 0, I, II, and
Ⅲ). Any patients received preoperative adjuvant
chemotherapy or radiotherapy on the basis of the
clinical staging method. In addition, no other cancer
or diseases was reported among the patients with
a possibility of affecting miRNA profiling.
Furthermore, individuals with a history or known
symptoms of cardiovascular disease, chronic kidney
disease, Crohnʼs disease, diabetes, rheumatoid
arthritis, osteoarthritis, and other cancers were
excluded from the study. Moreover, the patients
with blood donation within the previous 3 years
were ruled out from the study. The volunteers in
this study were healthy subjects with normal
mammography and ultrasound findings with no
history of malignant diseases.
It was also possible to have access to the clinical
and pathological data of all the samples of this study,
including age at diagnosis, menopausal status, tumor
pathology, stage, grade, estrogen receptor (ER)
status, progesterone receptor (PR) status, and human
epidermal growth factor receptor 2 (HER2)
expression. The determination of ER, PR, and HER2
status were on the basis of immune histochemical
assays carried out in order to provide routine clinical
care. A breast pathologist evaluated the histology of
the tumor and tissue. The present study was
approved by the Ethics Committee of Babol
University of Medical Sciences. In addition, all the
study procedures were explained to the participants,
and then written informed consent was obtained
from all the patients.
3.1. RNA extraction
The RNA extraction was performed at Babol
University of Medical Sciences in 2018. The small
RNA molecules of the serum were extracted using
TRIzol Reagent (Invitrogen, Carlsbad, CA, USA)
based on the manufacturer’s instructions. The RNA
was eluted by RNase-free water in a final volume of
Iran Red Crescent Med J. 2021; 23(6):e444.
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30 μL and stored at -80°C until use. The quality
of RNA was recognized using a NanoDrop
spectrophotometer (Thermo Fisher Scientific,
Wilmington, USA).
3.2. cDNA synthesis
This step was carried out by a peqSTAR 2X
Gradient Thermocycler (Peqlab Biotechnologie GMBH,
Erlangen, Germany). The RNA molecules were
reverse-transcribed using a particular stem-loop
primer for miR-320a, miR-497-5p, and mir-16
analysis (Metabion International AG, Germany), as
shown in Table 1. The 15-μl reverse transcription
reaction contained 160 ng of total RNA, 5 pmol/μl of
each stem-loop primer, 7.5 μl of 2X reverse
transcriptase
reaction
buffer
(GeNet
Bio,
SuPrimeScript RTase, Korea), 1.5 μl each of
deoxynucleotide
triphosphates
(GeNet
Bio,
SuPrimeScript RTase), 1 μl (100 U) of Moloney murine
leukemia virus reverse transcriptase (GeNet Bio,
SuPrimeScript RTase), and diethyl-pyrocarbonatetreated water (GeNet Bio, SuPrimeScript RTase) to get
to the total reaction volume. Accordingly, the reaction
was carried out at the temperatures of 16°C for 30
min, 50°C for 30 min, and 70°C for 10 min, after which
the sample was maintained at 4°C.
3.3. Real-time polymerase chain reaction
Real-time polymerase chain reaction (PCR) was
performed by means of a miScript SYBR Green PCR kit
(Qiagen, Germany) and assayed with the primer sets of
miR-320a and miR-497-5p as the target genes and
miR-16 as a housekeeping gene shown in Table 1. In
addition, real-time PCR was carried out and detected
by QIAGEN’s Real-time PCR system cycler (the RotorGene Q; Qiagen, Germany). Accordingly, 1 μL of
complementary deoxyribonucleic acid (cDNA) was
mixed as a template in 20 μL of total volume reaction,
10 µL of Master Mix Amplicons (Real Q Plus 2x
Master Mix Green without ROX ; Ampliqon, Odense,
Denmark), and 5 pmol/μl of each primer. The realtime PCR reaction was performed in the duplication
of denaturation at 95°C for 15 min by 40 cycles of

95°C for 12 sec and 60°C for 25 sec.
Two target miRNAs (i.e., miR-320a and miR-4975p) and housekeeping miRNA (i.e., miR-16) in
duplicates were used to validate the differentially
expressed miRNAs that were identified in the
discovery set. In addition, the standard deviation
was calculated. Master mix without cDNA as a
negative control was utilized for the investigation of
the contamination. Subsequently, melting curve
analysis and gel electrophoresis were employed to
confirm the amplification specificity of the expected
PCR product, and there were no nonspecific
products Table 1 tabulates the miRNAs specific
primer sequences. The miR-16 as an endogenous
control was utilized by relative expression software
tool (REST; version 2008) for normalized miR-320a
and miR-497-5p. For the determination of the
dependent quantification of a target gene in
comparison to a reference gene, the relative
expression ratio (R) of a target gene was used,
which is estimated based on the Ct (cycle threshold)
and efficiency (E) deviation of unknown samples in
comparison to those of the controls. The miR-16
was used for the normalization of the relative
expression of miR-320a and miR-497-5p, which
were calculated using the Pfaffl method (25).
3.4. Statistical analysis
The Shapiro-Wilk test was utilized in order to
check the normality of the distribution of miR-320a
and miR-497-5p expression levels. Then, the data
were analyzed using the Mann-Whitney U test,
Kruskal-Wallis test, and Chi-square test. For the
comparison of the age mean values between the two
groups of the study, the independent samples t-test
was employed. Furthermore, in the statistical
analysis, the stages were classified into early (i.e., in
situ, I, and II) and advanced (i.e., III) according to
the tumor, node, and metastasis (TNM)
staging system. All computational statistics and data
analysis were conducted by SPSS software (version
23.0). Moreover, a p-value of less tha
n 0.05 was considered statistically significant.

Table 1. Stem-loop primer sequences (i.e., miR-320a, miR-497-5p, and miR-16-5p) for complementary deoxyribonucleic acid synthesis
and real-time polymerase chain reactionmiRBase accession no.

MI0000542

MIMAT0002820

MIMAT0000069

Oligo ID
171201X36B05
41/118
171201B004A12
42/118
171201X036B04
39/118

Primer name
miR-320a-RT

Sequence (5′-3′)
GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGAT
ACGACTCGCCC

miR-320a-F

AAGCTGGGTTGAGAGGGC

miR-497-5p-RT

GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGAT
ACGACACAAAC

171201B004B12
40/118

miR-497-5p-F

CAGCAGCACACTGTGGTTTG

171201X036B06 45/118
171201X036B06 46/118
171201B004H11 43/118

miR-16-5p-RT
miR-16-5p-Forward
Universal-Reverse

GTCGTATCCAGTGCAGGGTCCGAGGTATTCGC
GGTAGCAGCACGTAAATATTGGCG
GTGCAGGGTCCGAGGT
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4. Results

comparison to those reported for the healthy
volunteers, there was a reduction in the serum levels
of miR-320a and miR-497-5p in the patient samples.
However, these results indicated that the levels of
miR-320a in the patient samples were not
statistically different from those reported for the
healthy volunteers (P=0.651). In addition, as
illustrated in Figure 1, there was a significant
difference in miR-497-5p between the patients and
healthy volunteers (P=0.044).
Therefore, the levels of these miRNAs were
analyzed in the patients with early-stage BC and
healthy volunteers for the evaluation of the effects of
miR-320a and miR-497-5p expression levels and
changes in the patient group. Nevertheless, after the
identification of the impact of the menopausal
condition on the serum level in premenopausal
women, serum miR-320a and miR-497-5p levels in
the BC subjects were significantly lower in
comparison to those reported for the controls;
however, the postmenopausal patients were reported
with a significantly lower level of miR-497-5p in
comparison to the healthy individuals.
According to the results of the present study,
miR-320a and miR-497-5p were significantly downregulated in the BC group in comparison to those of
the healthy individuals (2.56 and 1.32 fold change
decrease, respectively). In both various age groups
(i.e., <48 and ≥48 years), the expression levels of

4.1. Patient characteristics
The current study was carried out on a total of 80
female participants, including 40 subjects with earlystage BC and 40 healthy individuals. Table 2 tabulates
the clinical features of the BC participants and cancer
pathology. The age mean value of the healthy subjects
was reported as 48.18±6.18 years, which was
significantly lower than that (51.0±10.20 years)
reported for the early-stage BC patients (P=0.005).
The stages of BC were reported as 0 (n=1; 2.5%), I
(n=5; 12.5%), II (n=19; 47.5%), and Ⅲ(n=15; 37.5%).
In addition, 15 (37.5%) and 25 (62.5%) BC cases
were invasive and in situ, respectively.
4.2. miRNA as biomarkers for breast cancer detection
The present study assessed the serum levels of
hsa-miR-320a and miR-497-5p because these
miRNAs were significantly under-expressed in BC
tissues, compared to those of the healthy ones. The
MiR-16 was used as one of the methods of
normalization. In the current study, it was aimed to
determine whether the levels of miR-320a and miR497-5p in the early stages of the BC group differ from
those of the healthy group and this microRNA can be
introduced as a probable diagnostic biomarker.
During the analysis, the concentration of miR320a and miR-497-5p were analyzed in the serum
samples of 40 patients with early-stage BC. In
Table 2. Features of healthy and breast cancer samples
Age (year) mean±standard deviation
Cancer stage (n)
0
Ⅰ
Ⅱ
Ⅲ
Cancer subtype (%)
Invasive
In situ

Breast cancer (n=40)
51.0±10.20

Healthy (n=40)
48.18±6.18

P-value
0.005

1
5
19
15
37.5
62.5

Figure 1. Relative expression levels of circulating micro-ribonucleic acids in control
and patient groups; evaluation of serum level of miR-320a using real-time polymerase
chain reaction (RT-PCR); determination of a statistically significant difference using
the Mann-Whitney U test
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Table 3. Features of breast cancer subjects and relation between levels of miR-320a and miR-497-5p and clinicopathological parameters
of breast cancer
Variable
Age status
<48 years
≥48 years
Tumor stage
0
I
II
III
Stage category
Early
Advanced
Menopausal status
Premenopausal
Postmenopausal

n
Patients
Controls
Patients
Controls

Patients
Controls
Patients
Controls

MiR-320a
Mean±standard error
(median)

P-value

MiR-497-5p
Mean±standard error
(median)

18
22
22
18

1.18±0.50 (0.15)
5.18±3.16 (1.11)
8.40±11.89 (1.23)
4.44±2.12 (1.67)

1
5
19
15

0.14±0 (0.14)
7.67±3.79 (3.03)
3.65±2.19 (1.03)
3.70±1.42 (1.32)

0.090

0.10±0 (0.10)
0.76±0.40 (0.34)
0.46±0.21 (0.11)
0.89±0.21 (0.56)

0.226

25
15

3.25±1.09 (1.14)
5.46±2.82 (1.32)

0.411

0.49±0.17 (0.17)
0.93±0.22 (0.56)

0.126

17
29
23
11

0.58±0.34 (0.12)
1.47±0.67 (1.07)
6.66±2.01 (2.36)
2.06±0.49 (1.29)

Histological subtype
Ductal carcinoma in situ
1
Invasive ductal carcinoma
32
Invasive lobular carcinoma
7
Ki-67 proliferation marker unit
<10
4
10
2
10-20
22
>20
12
Histological tumor grade
1
11
2
19
3
10
Estrogen receptor status
Positive
35
Negative
5
Progesterone receptor status
Positive
32
Negative
8
Human epidermal growth factor receptor 2 status
Positive
12
Negative
28

0.01±0 (0.01)
4.64±1.52 (1.24)
2.22±1.53 (1.14)

0.034
0.232

0.003
0.191

0.74±0.24 (0.33)
5.35±0.53 (2.45)
6.89±0.09 (0.13)
0.58±0.17 (0.17)

P-value

1.03±0.27 (0.56)
3.16±1.81 (3.50)
12.47±3.67 (0.47)
0.44±0.14 (0.10)

0.022
0.892

0.042
<0.001

0.181

0.10±0 (0.10)
0.74±0.17 (0.34)
0.32±0.13 (0.27)

0.735

3.47±2.62 (1.20)
3.18±0.31 (3.18)
5.08±2.04 (1.09)
2.59±1.68 (0.67)

0.652

0.73±0.60 (0.19)
0.046±0.03 (0.4)
0.46±0.12 (0.28)
1.80±0.35 (0.82)

0.330

5.09±2.28 (1.14)
2.08±0.72 (1.09)
6.77±4.12 (1.55)

0.784

0.36±0.17 (0.17)
0.80±0.25 (0.33)
0.68±0.21 (0.50)

0.517

3.41±1.28 (1.14)
8.72±4.30 (5.77)

0.379

0.19±0.69(0.22)
1.19±0.24(0.75)

0.047

3.63±1.39 (1.14)
5.88±2.93 (1.64)

0.478

0.53±0.12 (0.28)
1.16±0.51 (0.59)

0.521

4.18±1.83 (2.01)
4.03±1.62 (1.12)

0.479

0.77±0.26 (0.32)
0.60±0.17 (0.31)

0.637

Figure 2. Relative expression levels of circulating micro-ribonucleic acids in control
and patient groups; evaluation of a serum level of miR-497-5p using real-time
polymerase chain reaction (RT-PCR).; determination of a statistically significant
difference using the Mann-Whitney U test

these miRNAs in the age category of < 48 years,
were significantly lower in the patients with BC
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subjects in comparison to those reported for the
healthy individuals. As shown in Table 3, no
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significant difference was observed in miR-320a and
miR-497-5p between HER2 positive and negative,
ER positive and negative, and PR positive and
negative among the patients with BC.
4.3. Clinicopathological features
Table 3 tabulates the clinicopathological features
of 40 subjects at the time of BC diagnosis. There were
no significant differences between the serum levels of
miR-320a and miR-497-5p and clinicopathological
features and early and advanced stages of BC.

5. Discussion
The ability for the detection of cancer in the early
stages is a major factor in the reduction of mortalities
and improvement of patient survival. The
determination of biomarkers for the diagnosis and
prognosis of cancer is a certain advantage. Serum
miRNAs considered a group of new promising noninvasive biomarkers are easy to be detected and
resistant in hard conditions (26,27). The present
study aimed to determine whether the levels of miR320a and miR-497-5p in the early stages of the BC
group differ from those of the healthy group and
these microRNAs could be introduced as probable
diagnostic biomarkers. To the best of our knowledge,
the current study has been the first attempt
regarding the use of serum miR-320a and miR-4975p levels for the differentiation of early-stage BC
patients from healthy controls.
Previous studies investigated the changes in the
expression levels of these microRNAs in cell culture. In
a study carried out by Yang et al., it was shown that
miR-320a was down-regulated in invasive BC, and
miR-320a staining was observed to significantly
correlate with clinicopathological features (P=0.047)
(15). Luo et al. demonstrated that the down-regulation
of miR-320a can lead to the enhanced expression of
Aquaporin-1 in BC, and miR-320a can play the main
role as a biomarker for prognosis and therapeutic
targets in BC (17). In another study, Bai et al. reported
that miR-320 decreased in BC cells and prevents cell
proliferation and invasion in BC cells (18).
In a study carried out by Lieb et al., a significant
difference was observed in the level of miR-320a
among the subjects with low tumor-stage prostate
cancer in comparison to the patients with high
tumor-stage (P=0.034) and in cases with low serum
prostate-specific antigen (PSA) in comparison to the
subjects with high serum PSA (≤4 vs. >4 ng; P=0.003)
(16). Zhang et al. reported that miR-320 expression
was significantly down-regulated in cervical cancer.
Furthermore, there was a negative correlation
between miR-320 expression and Mcl-1 expression.
In addition, Zhang et al. concluded that miR-320 can
be an important biomarker for the diagnosis and
treatment of cervical cancer (19). .In another study,
YAN et al. reported that compared to normal tumor
6

tissues, miR-320 was down-regulated more than twofold change in primary stages of human BC(28). In a
study carried out by Chang et al., it was reported that
miR-497-5p and miR-195-5p in the miR-497-195
cluster at 17p13.1 were significantly down-regulated
(a fold change of 3.0-3.3; P<0.05) in triple-negative
BC, compared to those reported for adjacent normal
tissues (29). Liu et al. demonstrated that miR-497
could act as an oncogene in several cancers and serve
as a diagnostic and prognostic biomarker (20). In
another study conducted by Shen et al., it was shown
that there was a relative reduction in miR-497
expression in BC specimens. Furthermore, there was
a negative correlation between miR-497 expression
with pathological factors, TNM stage, lymphatic
metastasis, tumor size, and HER2 (30).
In a study carried out by Luo et al., it was reported
that the over-expression of miR-497-5p significantly
prevented the proliferation, migration, and invasion
and caused a G1 arrest. Furthermore, Luo et al.
demonstrated that the expression of miR-497-5p in
BC specimens was lower than that of the adjacent
normal tissues (P<0.05) (31). Du et al. identified a
reduction in miR-497-5p expression in both bladder
cancer plasma and tissue specimens that could be
applied as a suppressor gene in bladder cancer
etiology and demonstrated that circulating miR-4975p in plasma is a potential new biomarker for bladder
cancer and assessed miR-497-5p level can facilitate
bladder cancer cell apoptosis, but not cell cycle (32).
Moreover, Luo et al. have observed miR-497-5p as
a potential prognostic marker and tumor suppressor
in human cervical cancer tissues acting by posttranscriptionally targeting the insulin-like growth
factor 1 (33).
According to the findings of the present study,
miR-320a and miR-497-5p were down-regulated in
the serum of the BC patients in comparison to those
reported for the healthy individuals. Several studies
demonstrated that the profiles of miRNAs were
differentially expressed between healthy tissue and
cancerous tumor samples; however, the status of the
miRNAs in the serum was not reported. In the
present study, two miRNAs were down-regulated in
the BC patients in comparison to those reported for
the healthy controls; nevertheless, there was no
significant difference in the expression levels of these
miRNAs in the early and advanced stages of BC.
There were significant differences in the
expression levels of serum miRNAs in premenopausal
status between the patient group and control group
for miR-320a and miR-497-5p. The expression level
of serum miR-320a was significantly down-regulated
in patients of < 48 years in comparison to that of the
controls, but not for the patients of ≥ 48 years. The
aforementioned findings suggested that miR-320a
can be regarded as a biomarker for the detection of
BC in premenopausal subjects and women of <
48years.
Iran Red Crescent Med J. 2021; 23(6):e444.
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There was a relative decrease in miR-320a and
miR-497-5p expression in the BC specimens, and
a negative correlation was observed between
miR-320a and miR-497-5p expression with
clinicopathological features. The current study
investigated the relationship between the levels of
miR-320a and miR-497-5p with hormone receptors,
PR, ER, and HER2; accordingly, there was no
correlation between ER, PR, and HER2 status with
miR-320a. Moreover, the aforementioned findings
revealed that miR-320a probably acts independently
of hormone receptors. The expression level of serum
miR-497-5p was significantly down-regulated in ER
status patients but not for PR and HER2 as shown in
Table 3. The obtained findings demonstrated that
miR-497-5p can be regarded as a biomarker for the
detection of BC in premenopausal and ER patients.
Several studies reported that miR-320a and miR497-5p had different expression and could be
potential diagnostic markers for cancers. To the best
of our knowledge, this study has been the first
attempt to fully examine the application of these
serum miRNAs as a non-invasive measure for the
diagnosis of early-stage BC. In the present study, miR320a and miR-497-5p were reported with abnormal
expression in the serum of the BC subjects. These
results supported that serum miR-320a and miR497-5p could be promising new circulating
biomarkers for the diagnosis of early-stage BC. It is
required to carry out further studies to investigate
the clinical use of serum miRNAs as promising
diagnostic and prognostic biomarkers for BC.

6. Conclusion
According to the obtained results of the current
study, it was shown that miR-320a and miR-497-5p
were down-regulated in the BC patients in
comparison to those reported for the healthy
individuals. There was down-regulation in the level of
miR-320a in premenopausal women and BC patients
of < 48years. The expression level of miR-497-5p
for ER-positive and –negative was a significant
difference.
The aforementioned findings suggest the
potentiality of miR-320a for the detection of BC,
particularly in premenopausal and < 48years females,
and miR-497-5p could be considered a biomarker for
ER-positive and -negative monitoring in early-stage
BC patients. The present study highlights the
potential role of serum circulating miR-320a and
miR-497-5p expression levels for the detection of
early-stage BC. It is necessary to perform further
large-scale studies to confirm the results of the
current study.
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