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Abstract: This study aimed to explore the application and related mechanism of miR-497 in breast cancer (BC).
Altogether 107 BC patients who visited our hospital from December 2016 to July 2017 were selected as the study
group, and 95 non-BC patients as the control group. Blood and specimens from the two groups of patients were
collected. Cell lines MCF-7, MDA-MB-231 and human normal breast cells MCF10A were cultured and transfected,
and the expression level of micro RNA-497 was determined by gRT-PCR. CCK8 was used to detect the proliferation,
Transwell test to detect the invasion ability, scratch test to detect the migration ability, and the expression differ-
ence between p38 mitogen activated protein kinase (p38MAPK) and phosphorylated extracellular signal-regulated
kinase (p-ERK) signal protein was detected. Results: The relative expression of plasma miR-497 in the study group
was significantly lower than that in the control group, and that in the study group was significantly lower than adja-
cent tissues. The cancer stage, metastasis, estrogen receptor (ER) and progesterone receptor (PR) are related to the
relative expression of miR-497. ROC curve indicates that miR-497 has early diagnostic value for BC (AUC=0.719).
The expression level of miR-497 in MCF-7 and MDA-MB-231 cells was significantly lower than that in MCF10A. After
transfection, the expression level of miR-497 in the mimic group was significantly higher than that in the other two
groups. The number of cell membrane penetrations, migration distance, OD value in each time period and expres-
sion of p38MAPK and p-ERK signaling proteins in the mimic group were significantly lower than those in the other
two groups. miR-497 is down-regulated in BC, and its expression level is related to the clinical characteristics of BC,
which has early diagnostic value for BC. miR-497 affects the proliferation, invasion and migration of BC cells by af-
fecting the expression of p38MAPK and p-ERK signaling proteins.
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Introduction cancer. If relapse, metastasis or drug resis-
tance occurs, the prognosis of patients is often
poor [5]. In recent years, the research on can-
cer mainly focuses on gene diagnosis and treat-
ment, which is helpful for the early detection

and treatment of cancer, and is more effective

Breast cancer (BC) is the most commoncancer
among women in the world. It is also the sec-
ond leading cause of cancer death among
women, second only to lung cancer [1, 2]. It is

predicted that by 2050, the incidence rate of
female breast cancer in the world will reach
about 3.2 million cases per year, so it is neces-
sary to take preventive and therapeutic mea-
sures [3]. In China, due to the rising socioeco-
nomic status and unique birth pattern, China’s
proportion to the global fertility rate is rising
rapidly. Chinese cases account for 2%-12% of
all newly diagnosed BC cases in the world and
6%-9% of all breast cancer deaths in the world
[4]. Surgery, radiotherapy, chemotherapy, endo-
crine therapy, and targeted therapy are the
commonly used treatment methods for breast

and safe for treatment.

microRNA (miRNA) is a kind of endogenous
non-coding RNA molecules, which can be com-
bined with complementary sequences of three
major untranslated regions (3-UTR) of target
messenger RNA transcripts (MRNASs) to silence
genes [6]. miRNAs can regulate the expression
of human protein coding genes [7]. Studies
show that miRNAs are involved in regulating
tumor genesis and drug resistance as onco-
genes or tumor suppressors [8, 9]. miRNA-497
(MiR-497) belongs to the miRNA200 family
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[10], which has normal biological functions in
organisms. At the same time, its abnormal
expression is also involved in influencing the
functions of tumor stem cells and various tu-
mors [11-13]. Recent studies show that miR-
497 is related to BC [14], but the clinical appli-
cation of miR-497 in BC and related mecha-
nism research are not clear.

Therefore, through observing the expression of
miR-497 in BC patients and its role in BC cells,
this study explored its role in BC and related
mechanisms, so as to provide reference for
clinical practice.

Data and methods
Research subjects

Altogether 107 BC patients who visited our hos-
pital from December 2016 to July 2017 were
selected as the study group with an age of
(43.25+8.66) years, while 95 non-BC patients
who visited our hospital during the same period
were selected as the control group with an age
of (43.84+8.57) years. Inclusion criteria: fema-
les; patients were diagnosed as having primary
BC through pathological diagnosis; patients
without experience in radiotherapy, chemother-
apy or surgery; patients with full clinical data
[15]. Exclusion criteria were as follows: patients
with severe hepatic and renal insufficiency;
patients with serious nervous system diseases;
patients with secondary and multiple tumors;
and patients without full clinical data. The study
was carried out under the permission of the
Medical Ethics Committee of our hospital.

The patients and their families were informed
by letter or telephone, and they have signhed an
informed consent form.

Methods

Blood and specimen acquisition: After initial
diagnosis of either BC or non-BC, 5 ml of the
patients’ peripheral blood was collected and
stored in a refrigerator at low temperature, cen-
trifuged at 3,000 rpm for 10 min, and then the
serum was frozen. Cancer tissues and adjacent
tissues of patients in the study group were
obtained, while breast tissue samples were
obtained in the control group. After obtaining
tissue specimens, necrotic parts, muscles and
fat of tumors were removed, rinsed with normal
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saline, quickly frozen in liquid nitrogen, and
then moved to a freezer at -80°C for later use.

Cell culture: Human breast cancer cell lines
MCF-7, MDA-MB-231 and human normal breast
cells MCF10A were all purchased from ATCC.
Cell culture conditions were as follows: RPMI
1640 medium and 10% fetal bovine serum
(FBS) (Gibco, USA) were placed in an incubator
at 37°C with 5% CO, for incubation.

Cell transfection: Breast cancer MCF-7 cells
and MDA-MB-231 cells were respectively divid-
ed into 3 groups: blank group (without transfec-
tion of any plasmid), empty plasmid group (tr-
ansfection of empty plasmid), and mimic group
(transfection of miR-497mimic plasmid).

MCF-7 and MDA-MB-231 cells from a logarith-
mic growth period were taken for experiments,
digested with 0.25% trypsin to form cell sus-
pension, and inoculated into sterile 6-well
plates at about 70% density. Fifty ul of serum-
free DMEM medium was added into an EP tube,
mixed and placed at room temperature for 5
min. Four ul of transfection reagent Hi PerFect
Transfection Reagent was added into an EP
tube with 50 ul of serum-free DMEM medium.
After mixing, it was placed at room temperature
for later use. The reagents in the above two EP
tubes were mixed together, and the mixture
was reversed and placed at room temperature
for 20 min. The transfection reaction solution
was uniformly added to the target cells at a final
concentration of 100 nM, and cultured in
serum-free DMEM medium for 72 hours. After
the transfected cells were passaged, monoclo-
nal cells were selected by finite dilution method
for culture (repeated 3 times). Primers: up-
stream 5-CAGCAGCACACUGUGGUUUGU-3’, do-
wnstream 5’-AAACCACAGUGUGCUGUUGCU-3..

Determination of mi RNA-497 expression level
by gRT-PCR: Trizol kit was used to extract the
total RNA from cells, the specific steps were
carried out in strict accordance with the instruc-
tions. The concentration and purity of the
extracted RNA were detected by UV-3100PC
ultraviolet spectrophotometer, and the integrity
of the extracted RNA was detected by 1% dena-
tured agarose gel electrophoresis. The extract-
ed RNA was reverse transcribed to obtain
cDNA, and the cDNA was used as a template to
carry out the experiments. The primer sequence
was designed and synthesized by Shanghai
Sangon Biotech. In this experiment, B-actin was
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used as an internal reference gene and a re-
verse transcribed product cDNA was used as a
template to amplify on the Light Cycler Real
Time PCR amplificator. The reaction system
was as follows: 10 pl of SYBRPrimix Ex Taq (2x),
0.4 yl of 5 and 3’ primers, 2.0 yL of DNA te-
mplate, and sterilized double distilled water
was added to make final volume of 20 pL. The
reaction was carried out under the following
condition: 95°C for 30 s, 95°C for 5 s, 60°C for
20 s. Melting conditions were as follows: 95°C
0s,65°C 15 s, 95°C O s. Each group of sam-
ples was repeated 3 times, and the expression
level of miR-181c in the samples was analyzed
by 22¢t method. B-actin was used as the inter-
nal reference gene, the upstream primer was
5-5-GAGACCTTCAA-CACCCCAGC-3 3/, and the
downstream primer was 5-ATGTCACGCACG-
ATTTCCC-3..

CCK8 detection of breast cancer cell prolifera-
tion: Cells were inoculated into 96-well plates
with a density of 5x10%. Cisplatin with final con-
centrations of 50 ymol/L, 100 umol/L and 200
umol/L was added, respectively. The cells were
further cultured for 24 h and 48 h, at which
time point, 10 pL of CCK-8 solution was added
to each well and incubated in an incubator for 2
h. The absorbance (OD value) was measured at
450 nm wavelength with an enzyme reader.
The cell survival rate was calculated. The cell
survival rate = OD value of treatment group/
control group x100%.

Detection of cell invasion ability by Transwell
test: All cell culture reagents and Thin Cert were
incubated in a 37°C incubator for 10 hours.
Logarithmic growth cells were used, trypsin
was added to digest the cells. After digestion of
cells by trypsinase, serum-free DMEM culture
was used to suspend and adjust the cell con-
centration. The cells with the density of 104
cells per well were added to the upper chamber
of Transwell chamber with Matrigel matrix glue,
500ml of complete culture solution was added
to the lower chamber, and the cells were cul-
tured in an incubator at 37°C with 5% CO, for
24 hours. The upper chamber was taken out,
fixed with 4% paraformaldehyde for 15 min,
dyed with crystal violet for 1 min, and rinsed
with distilled water 3 times, for 3 min each
time. The number of cells penetrating the mem-
brane was observed and counted under 200-
fold optical microscope, and 5 fields were ran-
domly selected.
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Detection of cell migration ability by scratch
test: Cells of the NEAT1-siRNA group and
Control-siRNA group were cultured in 12-well
plates after 24 hours of transfection in each
group. After the cells were fully grown and
fused, a straight line was drawn by the sterile
tips of a pipette with a volume of 20 uL, and the
cell repair was observed under microscopes at
0 and 48 h. The scratch healing rate = (scratch
area immediately after scratch- scratch area
48 h after scratch)/scratch area immediately
after scratch x100%. The experiment was re-
peated 3 times under the same conditions. The
migration ability was positively correlated with
scratch healing rate.

Detection of MAPK/ERK signal related protein:
Total cell protein was extracted from RIPA lysate
and quantified by PCA. Sampling, electropho-
resis and transmembrane were performed
according to the amount of 50 ug/well. After
transmembrane, the membrane was blocked
using 5% skimmed milk powder for 1.5 h,
immersed in TBST for 5 min and then washed.
The p38 mitogen activated protein kinase
(p38MAPK) and phosphorylated extracellular
signal-regulated kinase (p-ERK) protein anti-
bodies were used with reference to the anti-
body specifications, incubated overnight at
4°C, and the membrane was washed with TBST
3 times, for 10 min each time. ECL was used for
developing, and GAPDH was used as internal
reference to analyze the relative expression of
each index.

Observation indicators

The relationship between miR-497 and clinical
characteristics of BC patients and its early
diagnostic value were analyzed. The relative
expression of miR-497 in plasma and tissues of
the two groups were compared. The expression
difference of miR-497 in various types of cells,
the expression level of miR-497 under various
interventions after BC cell transfection, and the
effect of miR-497 on BC cell activity, invasion
and migration were compared. The effect of
miR-497 transfection on MAPK/ERK signal-
related proteins in breast cancer cells was
analyzed.

Statistical methods

SPSS 19.0 (Asia Analytics Formerly SPSS
China) was used. The measurement data were
expressed by [n (%)], and comparison of rates
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ably lowerrelative expression
of miR-497 than their adjacent
tissues (P<0.05). See Figure 1
for details.

Correlation analysis between
miR-497 and clinical charac-
teristics of BC patients

The correlation between miR-
497 and clinical features in the
study group was analyzed. The
results showed that the can-
cer stage, metastasis, estro-
gen receptor (ER) and proges-
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terone receptor (PR) were re-
lated to the relative expressi-
on of miR-497 (P<0.05). See
Table 1.

ROC curve analysis of early
diagnostic value of miR-497
for BC

Figure 1. Difference in relative expression of miR-497 in patients. The rela-

tive expression of plasma miR-497 in the study group was significantly lower
than that in the control group, and the relative expression of miR-497 in
cancer tissues in the study group was significantly lower than that in adja-

cent tissues. *indicates that P<0.05.

between the two groups was performed using
x? test. The counting data was expressed by the
Mean + standard deviation (mean + sd). Inde-
pendent sample t test was used for the com-
parison between the two groups, and variance
analysis for the comparison among multiple
groups. LSD test was used for back testing,
repeated measurement variance analysis for
the comparison at different time points. ROC
curve was used to analyze the value of miR-497
in the early diagnosis of BC, and P<0.05 showed
statistical significance.

Results

Differences in relative expression of miR-497
between the two groups of patients

The relative expression of plasma miR-497 in
the study group was (1.01+0.98) and that in
the control group was (1.94+1.69). The relative
expression of plasma miR-497 in the study
group was significantly lower than that in the
control group (P<0.05). The relative expression
of miR-497 was (0.69+0.78) in cancer tissues
and (1.36%1.13) in adjacent tissues of the
study group. Cancer tissues showed remark-
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The ROC curve was visualized
to analyze the early diagnostic
value of miR-497 in BC based
on the expression of miR-497
in the initial diagnosis of pa-
tients. Through detection, it was found that the
area under the miR-497 curve was 0.719, the
sensitivity was 56.84%, the specificity was
84.11%, the critical value was 1.808, and the
95% Cl was 0.647-0.792. See Figure 2.

Expression differences of miR-497 in three cell
lines

The expression level of miR-497 in MCF10A
cells was taken as a control, and the expres-
sion levels in MCF-7, MDA-MB-231, and MCF-
10A were compared. The analysis of variance
revealed statistically significant expression dif-
ferences among the three groups (P<0.05). The
LSD comparison showed that the expression
level of miR-497 in MCF-7 and MDA-MB-231
was significantly lower than that in MCF10A
(P<0.05), while the expression level of miR-497
in MCF-7 and MDA-MB-231 was not significant-
ly different (P>0.05). See Table 2.

Comparison of expression levels of miR-497
after transfection

The expression levels of miR-497 in MCF-7 and
MDA-MB-231 cells after transfection were ana-
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Table 1. Basic data

cantly higher than that in

Relative expression

the other two groups (P<

Number of MiR-497 X/t P 0.05), while there was no
Age 0419 0.676 significant difference be-
<45 years old 51 0.97ears tween the bla_nk group and
>45 years old 56 1.05ears empty plasmid group (P<
Menopause 0.644 0.521 0.05). See Table 3.
Yes 44 0.921ause Effect of miR-497 on BC
No 63 1.051ause cell activity
Typing 0.174 0.840
Invasive ductal carcinoma 62 0.97sive After transfection, the OD
Invasive lobular carcinoma 28 0.94s0.93 values of MCF-7 and MDA-
Intraductal carcinoma 17 1.10aduct MB-231 cancer cells in the
Staging 2.906 0.005 blank group and the empty
111 77 1.325ng t plasmid group were signifi-
lI+1V 30 0.67 Vgt fﬁ”t'y, h',ghgr than tth204$e4lg
e mimic group a ,
Transfer 2.195 0.03 and 72 h (P<0.05). There
Yes 58 0.895fert s .
was no significant differ-
No 49 1.325fert ence between the OD val-
ER 3.287 0.001 ues of the blank group and
Positive 75 0.82tivet the empty plasmid group at
Negative 32 1.46tivet 24, 48 and 72 h (P<0.05).
PR 2.842 0.005 See Figure 3.
Zzzgﬁje ;i cl);iﬂzz Effect of miR-497 on inva-
sion of BC cells
100- Through Transwell experiments, the invasive
ﬁjf ability of the cells was analyzed. The results
showed that among the MCF-7 cells, the num-
52 80; f; ber of cell§ pasging thro.ugh micrpporous mem-
Y branes of invasive ventricles the in blank group,
-'E 60 empty plasmid group and mimic group were
= 384.22453.32,375.16+50.14, 146.87+35.19,
g respectively. Among the MDA-MB-231 cells, the
o 40 number in blank group, empty plasmid group
» and mimic group were 423.69+62.39, 409.84+
201 59.62, 152.63+38.15, respectively. The differ-
ence among the three groups was statistically
0 ' ' . ' i significant (P<0.05). The pairwise comparison
0 20 40 60 80 100 of LSD showed that the expression level of cell

100% - Specificity%

Figure 2. Early diagnostic value of miR-497 for BC.
AUC=0.719.

lyzed. In MCF-7 and MDA-MB-231 cancer cells,
the variance results of the blank group, empty
plasmid group and mimic group showed that
the expression difference of the three groups
was statistically significant (P<0.05). The pair-
wise comparison of LSD showed that miR-497
expression level in the mimic group was signifi-
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membrane penetration number in the mimic
group was significantly lower than that in the
other two groups, and there was no significant
difference between blank group and empty
plasmid group. See Figure 4 for details.

Effect of miR-497 on activity migration of BC
cells

The results of the scratch test showed that
the migration distances of MCF-7 cells were
84.15+15.65, 79.67+14.33, 42.18+8.12 in bl-
ank group, empty plasmid group and mimic

Int J Clin Exp Med 2020:13(2):1192-1200
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Table 2. Expression differences of miR-497 in
three cell lines

miR-497 F P
MCF-7 0.28797io
MDA-MB-231 0.25MB-23  159.6 <0.001
MCF10A 1.000A-23

group respectively, and 64.32+8.29, 67.56+
9.36, 35.28+6.94 in MDA-MB-231 cells. The
difference in migration distance among the
three groups was statistically significant (P<
0.05). The pairwise comparison of LSD showed
that the migration distance of cells in mimic
group was significantly lower than that in the
other two groups (P<0.05). There was no signifi-
cant difference between blank group and
empty plasmid group (P>0.05). See Figure 5 for
details.

Effect of miR-497 transfection on MAPK/ERK
signal related proteins in BC cells

The results of both cell lines showed that miR-
497 had statistically significant difference in
the expression of p38MAPK and p-ERK signal
proteins of the two cancer cell lines in the three
groups (P<0.05). The pairwise comparison of
LSD showed that there was no significant differ-
ence in the expression of the two signal pro-
teins between the blank group and the empty
plasmid group (P<0.05), and the expression of
the two signal proteins in the mimic group was
significantly lower than that in the other two
groups (P<0.05). See Table 4.

Discussion

Breast cancer is one of the most common can-
cers, with a high incidence rate in all countries.
It is the second most common cancer, account-
ing for 25% of all cancers [16]. Although efforts
are being made to prevent the disease, the inci-
dence rate in most countries is still rising and is
expected to further rise in the next 20 years
[17]. BC is a heterogeneous and complex dis-
ease, which is composed of many subtypes and
has different biological characteristics, result-
ing in different response modes to various
treatment methods and clinical results [18].
Traditional treatment modes cannot achieve
better prognosis. In recent years, gene diagno-
sis and treatment of cancer is a research direc-
tion with more clinical attention. miRNA plays a
part in protein coding as a tumor suppressor.
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Targeted therapy by exploring miRNA mecha-
nisms and targets is a new idea for clinical
treatment of cancer [19, 20].

This study analyzed the expression of miR-497
in BC patients and its role in BC cells, so as to
explore the application value and mechanism
of miR-497 in BC cells. The results showed that
the relative expression of plasma miR-497 in
the study group was significantly lower than
that in the control group, and the relative
expression of miR-497 in cancer tissues of the
study group was significantly lower than that in
adjacent tissues. The cancer stage, metasta-
sis, estrogen receptor (ER) and progesterone
receptor (PR) of BC were related to the relative
expression of miR-497. ROC curve indicated
that miR-497 has diagnostic value for early
diagnosis of BC. In terms of expression differ-
ence, the expression level of miR-497 in MCF-7
and MDA-MB-231 was significantly lower than
that in MCF10A, while the level of miR-497 in
MCF-7 and MDA-MB-231 had no obvious differ-
ence. After transfection, the expression level of
miR-497 in three plasmid groups was signifi-
cantly higher in the mimic group than in the
other two groups, and there was no significant
difference between the blank group and empty
plasmid group. On the influence of cell activity,
the OD values of the blank group and empty
plasmid group at 24, 48 and 72 h were signifi-
cantly higher than those of the mimic group.
There was no significant difference of the OD
values between the blank group and empty
plasmid group at 24, 48 and 72 h. In terms of
cell invasion ability, the expression level of cell
membrane penetration number in the mimic
group was significantly lower than that in the
other two groups, and there was no significant
difference between the blank group and empty
plasmid group. In terms of cell migration ability,
the cell migration distance in the mimic group
was significantly lower than that in the other
two groups, and there was no significant differ-
ence between the blank group and empty plas-
mid group. The expression of miR-497 on
p38MAPK and p-ERK signaling proteins in the
two cancer cell lines was significantly lower in
the mimic group than in the other two groups.

Research indicated that miR-497 expression
was negatively correlated with SMAD7 expres-
sion in BC tissues. Bioinformatics analysis de-
fined a potential miR-497 response element in
the 3’untranslated region of SMAD7 and was
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Table 3. Comparison of expression levels of miR-497 after transfection

Blank group Empty plasmid group Mimic group F P
MCF-7 1.057 gro 0.977 gro 3.527 gro 27.270 <0.001
MDA-MB-231 1.13MB-23 1.09MB-23 3.77MB-23 34.640 <0.001
® blank group ® blank group
& empty plasmid grou = empty plasmid group
MCF-7 4 mirﬁiz group gretp MDA-MB-231 4 mimic group
2.5+ 2.5+ N
2.0 ; 2.0- i
1.5 a 1.5
8 , (S .
1.0 ./ 1.0
i o
0.5 - i 0.5+ /;, .
)1_,_//!’ ,,/""/ A
0.0 = T T T 0.0 il T T T
0Oh 24h 48h 72h Oh 24h 48h 72h
time time

Figure 3. Effect of miR-497 on BC cell activity. In MCF-7 and MDA-MB-231 cancer cells, OD values of blank group
and empty plasmid group were significantly higher than those of mimic group at 24, 48 and 72 hours. *indicates
that compared with mimic group at the same period of time, P<0.05.

600- B MCF-7 150um;
@ MDA-MB-231 W MCF-7
i . ] O MDA-MB-231
— * * l c *
— (3] 4 *
8 400 3 100um
s o o
g g
2 o
2 50um]
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0 Opm
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) )
S &
< < Figure 5. Effect of miR-497 on BC cell migration. In
MCF-7 and MDA-MB-231 cancer cells, the cell migra-
Figure 4. Effect of miR-497 on invasion ability of BC tion distance in the mimic group was significantly
cells. In MCF-7 and MDA-MB-231 cancer cells, the lower than that in the other two groups. *indicates
expression level of cell membrane number in the that P<0.05.

mimic group was significantly lower than that in the
other two groups. *indicates that P<0.05. )
flow cytometry was induced to detect S-phase

retardation. In addition, up-regulation of miR-

verified in gene experiments report. Through 497 expression through simulated therapy
MTT and invasive experiments, MDA-MB-231 could significantly inhibit tumor growth in an in-
and MCF-7 BC were inhibited from growing, and situ nude mouse model, and high expression of
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Table 4. Effect of miR-497 transfection on MAPK/ERK signal related

proteins in BC cells

cells. miR-497 acts by
affecting the expression of

p38MAPK and p-ERK sig-

Blank group Empgé)&apsmld Zrm: F P naling proteins in cancer
MCF-7 cells.
p38MAPK  1.12+0.12*  1.10+0.13*  0.51*PKro 309.700 <0.001 Disclosure of conflict of
pERK  0.95:0.08* 0974#0.07* 0.48%10r0 501.500 <0.001 interest
MDA-MB-231
p38MAPK 1.18+0.11*  1.14+0.10* 0.45*PK23 502.00 <0.001 None.
p-ERK 1.15+0.13*  1.10+0.14* 0.43*1K23 339.100 <0.001

Note: *indicates that compared with the same cell signal protein mimic

group, P<0.05.

mMiR-497 has better prognosis. The research
results confirmed the proliferation promotion
effect of SMADY in breast cancer, thus estab-
lishing a regulatory mechanism of SMAD7 in
breast cancer through a post-transcriptional
mechanism miR-497 [21]. Another study point-
ed out that in estrogen receptor o (ER-a) BC,
miR-497 promotes proliferation, migration and
invasion of ER-a negative BC cells by downregu-
lating targeting estrogen related receptor o
[22]. The results indicated that the targeting
effect of miR-497 on BC is not limited to a sin-
gle receptor or a single effect. In the role of
other cancers, studies have proved for the first
time that miR-497 is a regulator of actin bind-
ing protein (ANLN) and 70 kDa heat shock pro-
tein 4-like protein (HSPA4L). This effective
tumor suppressor may lead to increased ex-
pression of ANLN and HSPA4L, leading to the
development and progress of nasopharyngeal
carcinoma [23]. Another study pointed out th-
at the down-regulation of miR-497 in human
osteosarcoma can induce apoptosis through
PI3K/Akt pathway survival and cisplatin resis-
tance [24]. These studies showed that miR-497
has different action targets and different action
mechanisms in different cancers. In addition,
mMiRNA is a new potential biomarker, which can
be used for diagnosis, prediction of treatment
or prognosis, and is crucial for improving patient
management. The main challenge is that these
findings need to be firmly validated in more
independent cohorts or through more experi-
mental and clinical studies [25].

To sum up, MiR-497 is down-regulated in BC, its
expression level is related to the clinical char-
acteristics of BC and has early diagnostic value
for BC. Its expression level also affects the pro-
liferation, invasion and migration ability of BC
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