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Purpose: Breast cancer is the most common female tumor in the world. MicroRNA has
been reported to play an important role in the progression of breast cancer. The purpose of
this study was to explore the role of miR-937-3p in breast cancer.

Patients and methods: Expression of miR-937-3p in breast cancer tissues and serums was
detected from The Cancer Genome Atlas (TCGA), the Gene Expression Omnibus (GEO) and
patients’ samples. Kaplan—-Meier plotter identified the association between miR-937-3p and
prognosis.

Results: The analysis of TCGA, GEO and qRT-PCR suggested that the level of miR-937-3p
was increased in breast cancer tissues and serum compared with adjacent normal breast
tissues and healthy persons, respectively. The decreased expression of miR-937-3p inhibited
breast cancer proliferation, migration and invasion. CCRL2 was the target of miR-937-3p. In
contrast to miR-937-3p, the level of CCRL2 was decreased in breast cancer tissues.
Luciferase reporter assay revealed that miR-937-3p directly bound to the 3’-UTR of
CCRL2. Double knockdown of CCRL2 and miR-937-3p promoted breast cancer cell pro-
liferation, migration and invasion, suggesting that miR-937-3p promoted breast cancer cell
proliferation, migration and invasion by targeting CCRL2. The Kaplan-Meier survival
analysis suggested that breast cancer patients with high level of miR-937-3p or low level
of CCRL2 had a reduced overall survival (OS).

Conclusion: miR-937-3p plays an important role in the diagnosis and prognosis of breast
cancer. Inhibition of miR-937-3p expression may be a novel targeted therapy for breast
cancer.
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Introduction

The incidence of cancer in the world is increasing year by year, and cancer has replaced
diseases such as heart disease as the main cause of human death.' Breast cancer is one
of the most commonly diagnosed malignant tumors in women. In recent years, the
incidence of breast cancer has gradually increased, and the age of onset has gradually
become younger, which poses a great threat to women’s health.” Tumor formation is
a complex dynamic process involving multiple biological factors.

MicroRNAs are a class of non-coding RNAs of 20-22 nucleotides, and able
to couple with its complementary mRNA, leading to degradation of the coupled
mRNA.>7 Lee et al first discovered the first gene lin-4 that regulates late embryo
development in Caenorhabditis elegans, which opened the miRNA research prelude.®
Related studies have shown that miRNAs that regulate gene expression are involved in
almost every cellular process, including cholesterol metabolism, embryo implantation,
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insulin synthesis, and hematopoiesis.” "> miRNAs play an
important role in the regulation of biological processes such
as cell proliferation, cell pluripotency, tissue differentiation,
and apoptosis.'>'* Abnormal expression of miRNAs can
cause a variety of diseases. It has become an indisputable
fact that miRNAs are abnormally expressed in most malig-
nant tumors in humans. Specific tumor types have different
miRNA expression, and miRNA expression profiling can be
used to identify the major tissue origin of the tumor.'
Previous study found that at least half of miRNAs were first
expressed in gene expression profiles associated with
cancer.'® In the process of tumor formation, the dysregulation
of miRNAs may lead to increased translation of oncoproteins
and/or tumor suppressor proteins.

Abnormal expression of miRNA was found in several
different tumor tissues compared with corresponding nor-
mal tissues. A class of miRNAs is lowly expressed in
normal tissues and highly expressed in tumor tissues, and
is called a “cancerous miRNA”. For example, He et al found
that miRNA-146b, miRNA-221 and miRNA-222 are abnor-
mally highly expressed in thyroid malignancies, and the
target gene of these miRNAs is c-KIT gene that play an
important role in cell growth and differentiation.'” In con-
trast, another class of miRNAs that are highly expressed in
normal tissues and low in tumor tissues are called “cancer
suppressor miRNAs”. A typical example of a miRNA that
plays a role in tumor suppression in the development of
tumors is the let-7 gene.'® The specificity of miRNAs in
tumors can help us distinguish between cancer cells and
normal cells, and it can play a significant role in predicting
the efficacy of specific drugs or the prognosis of patients.
Dysregulation of various microRNAs has been demon-
strated in breast cancer, including miR-10b, miR-373,
miR-520, miR-335, miRNA-126 and miR-206, which asso-
ciated with the development and progression of breast
cancer.'”?* MiR-937 has been reported to play an impor-
tant role in the development of various types of diseases,
including lung cancer, gastric cancer, and Alzheimer’s
disease.>*?® However, it remains unclear whether miR-
937-3p is involved in the development and progression of
breast cancer.

Previous studies reported that miR-937 has various func-
tions in different types of diseases, is one of the miRNAs
related to diseases. miR-937 acts as a suppressive factor in
gastric cancer by downregulating Forkhead box protein L2
(FOXL2).>> However, it is an oncogene in lung cancer
cell proliferation by targeting inositol polyphosphate-4-phos-
phatase type II (INPP4B).** However, the expression of

miR-937-3p in breast cancer and its effect on breast cancer
cell proliferation and metastasis, as well as the relationship
between miR-937-3p and clinical parameters, has not been
reported.

This study investigated the correlations between miR-
937-3p expression, cell function and clinical characteris-
tics through data collected from Gene Expression
Omnibus (GEO), The Cancer Genome Atlas (TCGA) data-
base and RT-PCR to determine the clinical role of miR-
937-3p in breast cancer, and cell function analyses to
determine the role of miR-937-3p in breast cancer cell.

Materials and Methods

Clinical Tissue Specimens

A total of 20 pairs of fresh breast cancer tissue and adjacent
normal tissue were collected from cases who underwent
curative resection at the Fujian Provincial Hospital. Fresh
clinical tissue specimens were immediately snap-frozen in
liquid nitrogen for RNA extraction. All breast cancer clin-
ical tissue specimens were histologically diagnosed and
confirmed by clinical pathologists. Twenty serum samples
of healthy control and 20 serum samples of breast cancer
patients were collected from Fujian Provincial Hospital.
The Ethics Committee of the Fujian Provincial Hospital
has approved this experimental scheme. The written
informed consent was obtained from all breast cancer cases.

Cell Culture

The breast cancer cell lines MCF-7, MDA-MB-231,
HCC1954 and the non-transformed mammary epithelial
MCF-10A cells were obtained from the ATCC (Manassas,
VA, USA). MCF-7 cells were cultured in DMEM (Invitrogen,
Carlsbad, CA) supplemented with 1% PS (penicillin and
streptomycin) and 10% fetal bovine serum (FBS). MDA-
MB-231 cells and HCC1954 cells were cultured in RPMI
1640 medium (Invitrogen, Carlsbad, CA) supplemented with
1% PS and 10% FBS. MCF-10A cells were cultured in
Dulbecco’s modified Eagle's medium supplemented with 1%
PS and 10% FBS. Cells were grown at 37°C in the presence of
5% CO,.

Oligonucleotides and Transfection

miR-937-3p-mimic, miR-937-3p-Mut, miR-937-3p-inhibitor,
CCRL2-siRNA and their negative control were purchased
from Genepharma (Genepharma, Shang Hai, China), and
transfected into MCF-7 cells using lipofectamine 2000
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(Invitrogen, Carlsbad, CA) according to the manufacturer’s
guidelines.

Western Blot

The cells were lysed in lysis buffer for 30 mins and cen-
trifuged at 4°C, 13,000 rpm for 10 mins to remove insoluble
material. The soluble protein concentration was determined
by Bradford assay. Protein samples were separated by SDS-
PAGE and transferred to nitrocellulose blotting membranes
(Bio-Rad, CA, USA). The membranes were treated with
block buffer at room temperature for 1 hr. The membranes
were then incubated with primary antibodies overnight at 4°
C, then washing in PBS/Tween-20, followed by incubating
with secondary antibodies in blocking buffer at room tem-
perature for 2 hrs. Finally, washing in PBS/Tween-20 again.
The signals were detected and measured using LICOR
Odyssey system (LI-COR, NE, USA). Anti-GAPDH anti-
body (60004-1-Ig) and anti-CCRL2 antibody (66611-1-Ig)
were purchased from Proteintech (Wuhan, China).

RNA Extraction and Quantitative

Polymerase Chain Reaction

Total RNA was extracted from cell lines using TRIzol
reagent (Invitrogen, Carlsbad, CA) according to the manu-
MicroRNA  Reverse
Transcription kit (Takara, Otsu, Japan) was used to synthe-
size cDNA from total RNA at 37°C for 30 mins. qPCR was
performed on an Applied Biosystems StepOne Plus Real-

facturer’s  protocol. TagMan

Time PCR System (Takara, Otsu, Japan). All experiments
were performed in at least triplicate. Relative quantification
of miR-973-3p expression and CCRL2 in cell lines was
calculated with the 2 2A¢t

of miR-973-3p expression in patients' tissue and serum was
2*ACI

method. Relative quantification
calculated with the method. The relative levels of miR-
973-3p in patients' tissue and serum were calculated using
the comparative 2 " method relative to U6 and cel-miR-39.

Luciferase Reporter Assay

The fragment of the 3'-UTR of CCRL2 containing the
binding site for miR-937-3p was cloned into the pGL3
vector and cotransfected with the miR-937-3p mimic or
miR-937-3p Mut mimic into the cells using Lipofectamine
2000. Luciferase reporter assays were performed after 48
hrs of posttransfection according to the Dual-Luciferase
Reporter Assay System (Promega). Luciferase activity was
normalized to Renilla luciferase activity.

Cell Proliferation Assay

Cells were seeded in 96-well culture plates at a density of
3000-8000 cells/well. On the following day, the cells were
exposed to various concentrations of compounds and were
cultured for another 72 h. Cell proliferation was then
determined by sulforhodamine B (SRB) or with the Cell
Counting Kit-8 (CCK8) assay. The absorbance was deter-
mined at 515 nm or 450 nm.

Cell Migration and Cell Invasion Assay
Cell migration assay was detected by scratch assay.
Scratches were made by using a 100 pL pipette tip at
80% cells confluence post-transfection. The wound closure
was observed by exhaustively washed with PBS and the
migration rate was calculated according to the ratio of
migrated cell surface area to total surface area.

Cell invasion assays were performed with Transwell
chamber. The cells (5 x 10*) were seeded in the interior of
the insert chamber (Corning) with the Matrigel-coated
membrane. After fixation and staining with 0.1% crystal
violet, five random fields under microscope for each group
were selected and counted.

Bioinformatics Analysis
The potential target genes of miR-937-3p were predicted
using miRDB (http:/www.mirdb.org/) and TargetScan

(http://www.Targetscan.org/). The predicted target genes sup-

ported by both methods were selected for further analysis.

Statistical Analysis

In the research, the Student’s 7-test was used to calculate
the miRNA or mRNA expression level by using
GraphPad-prism5. Log-rank test was used to calculate
the survival analysis by using IBM SPSS version 19.0.
Multivariate survival analysis was performed by using
stepwise Cox proportional hazards regression model. All
p value of < 0.05 was considered statistically significant.

Results
The Level of miR-937-3p Was Increased

in Breast Cancer Tissues

In order to explore the expression of miR-937-3p in breast
cancer tissues, TCGA and GEO database was employed.
Based on TCGA, GSE42072 and GSE58606 dataset, we
found that the level of miR-937-3p was increased in breast
cancer tissues compared with adjacent normal breast tissues
(Figure 1A—C). And then, 20 samples of breast cancer
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Figure | miR-937-3p expression level is increased in the breast cancer tissues and cells.

Notes: The miR-937-3p expression level in breast cancer tissues and adjacent normal breast tissues were compared using TCGA (A), GSE42072 (B) and GSE58606 (C)
database. The miR-937-3p expression level in 20 pairs of fresh breast cancer tissue and adjacent normal tissue was determined by RT-qPCR (D). High levels of miR-937-3p as
a diagnostic marker in patients with breast cancer based on analysis of TCGA (E), GSE42072 (F) and GSE58606 (G) datasets and 20 pairs of fresh breast cancer tissue and

adjacent normal tissue (H). *p<0.01; ***p<0.001.

tissues and 20 samples of adjacent normal tissues were
applied and further confirm the conclusion that the level of
miR-937-3p was
(Figure 1D).
There was a significant difference in miR-937-3p

increased in breast cancer tissues

expression between breast cancer and normal breast tis-
sues. Receiver operating characteristic (ROC) curve ana-
lysis showed good diagnostic values for breast cancer,
including area under the curve (AUC) values. Data from
the TCGA dataset showed that miR-937-3p expression
was a significant diagnostic factor for breast cancer
(AUC=0.758; 95% CI, 0.720-0.795) (Figure 1E). For the
remaining two datasets studied, the AUC was 0.959 in the
GSE42072 dataset (Figure 1F), 0.846 in the GSE58606
dataset (Figure 1G). For the 20 pairs of breast cancer and
normal tissues, the AUC was 0.837 (Figure 1H). Based on
the above data, miR-937-3p expression might be used as
a new biomarker to distinguish between breast cancer
tissue and matched adjacent normal breast tissue.

The Level of Serum miR-937-3p Was
Increased in Breast Cancer Patients

Compared with Healthy Person

According to the data from the GSE73002, we found that
the level of serum miR-937-3p was significantly increased
in breast cancer patient compared with healthy person

(Figure 2A). Meanwhile, serum miR-937-3p levels in 20
samples of breast cancer patients and 20 samples of
healthy persons were detected by RT-qPCR. The results
showed that serum miR-937-3p was significantly up-
regulated in breast cancer patients compared to healthy
controls (Figure 2B). ROC curve was used to analyze the
ability of serum miR-937-3p to discriminate between
breast cancer patients or healthy control. For the
GSE73002 dataset. The AUC of serum miR-937-3p was
0.904 (Figure 2C). For the 20 samples of breast cancer
patients and 20 samples of healthy persons, the AUC was
0.914 (Figure 2D), suggesting serum miR-937-3p can help
distinguish breast cancer patients. Based on the above
data, serum miR-937-3p expression might be used as
a new biomarker to distinguish between breast cancer
and healthy persons.

Down-Regulation of miR-937-3p Inhibited
the Proliferation, Migration and Invasion

of Breast Cancer Cell

To investigate the role of miR-937-3p in breast cancer, RT-
qPCR was used to quantify the expression of miR-937-3p in
different cell lines including breast cancer cell lines MDA -
MB-231, HCC1954, MCF-7 and normal immortalized
MCF-10A breast cell line. RT-qPCR analysis demonstrated
that the level of miR-937-3p was significantly increased in
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Figure 2 Serum miR-937-3p level is increased in breast cancer patients compared with healthy control.

Notes: (A) The serum miR-937-3p level in breast cancer patients and healthy persons was compared based on GSE73002 database. (B) The serum miR-937-3p level in 20
breast cancer patients and 20 healthy controls was determined by RT-qPCR. High levels of serum miR-937-3p as a diagnostic marker in patients with breast cancer based on
an analysis of GSE73002 (C) datasets and 20 breast cancer patients and 20 healthy controls (D). **p<0.001.

breast cancer cell lines compared with breast cell line MCF-
10A (Figure 3A). In order to investigate the functions of
miR-937-3p in breast cancer, MCF-7 cells were transfected
with miR-937-3p inhibitor or miR-937-3p-NC. The effi-
ciency of the transfection was determined by RT-qPCR.
As demonstrated in Figure 3B, the level of miR-937-3p
was significantly decreased in miR-937-3p inhibitor trans-
fected MCF-7 cells compared with cells transfected with
miR-937-3p-NC.

Cell proliferation assay was performed to investigate the
effect of miR-937-3p on the proliferation of MCF-7 cells. As
demonstrated in Figure 3C and D, the decreased level of miR-
937-3p significantly inhibits cell proliferation in MCF-7 cells.
And then, we used wound healing assay (Figure 3E and F) and

Transwell chamber (Figure 3G and H) to detect the effect of
miR-937-3p on MCF-7 cells migration and invasion abilities.
These results indicated that miR-937-3p-inhibitor transfection
cells had a significant inhibition of cell migration and invasion
in MCF-7 cells.

miR-937-3p Negatively Regulates the
Expression of CCRL2 by Directly Binding
to Its 3'-UTR

In order to find a potential target gene of miR-937-3p that may
contribute to its functions in breast cancer cells, bioinformatic
analysis was performed. As presented in Figure 4A—C, there
was complementarity between miR-937-3p and the 3'UTR
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region of CCRL2. Based on TCGA dataset and GSE70905
dataset, we found that the level of CCRL2 was decreased in
breast cancer tissues compared with adjacent normal breast
tissues (Figure 4D and E). Using 20 freshly collected clinical
breast cancer samples, we found that miR-937-3p expression
correlated inversely with the levels of CCRL2 (Figure 4F).
The direct regulation of CCRL2 by miR-937-3p in the breast
cancer cells was confirmed by luciferase reporter assay. The
luciferase reporter assay demonstrated markedly decreased

activity with miR-937-3p-mimics and CCRL2-3'UTR com-
pared with the miR-937-3p-Mut and CCRL2-3'UTR
(Figure 4G).

In addition, Western blot analysis was performed to
confirm the regulatory effect of miR-937-3p on CCRL2
expression level in the breast cancer cells. As demon-
strated in Figure 4H and I, miR-937-3p mimics decreased
the CCRL2 expression level in the breast cancer cells at
the protein levels. Taken together, these results indicated

A B C
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Figure 4 miR-937-3p negatively regulates CCRL2 expression by directly targeting its 3’ UTR.

Notes: Venn diagram of target genes for miR-937-3p predicted by targetscan and miRDB website (A and B). The predicted binding sites of miR-937-3p on the 3'UTR of
CCRL2 and the mutant miR-937-3p sequence at the binding site (C). The miR-937-3p expression level in breast cancer tissues and adjacent normal breast tissues were
compared using TCGA database (D) and GSE70905 database (E). Correlations between miR-937-3p and CCRL2 mRNA levels (F). The analysis of the relative luciferase
activity of CCRL2-3'UTR plus miR-937-3p, CCRL2-3'UTR plus miR-937-3p Mut and CCRL2-3'UTR plus miR-937-3p-NC (G). Relative expression of CCRL2 protein in
MCEF-7 cells transfected with miR-937-3p mimics, miR-937-3p Mut or miR-937-3p-NC (H and I). *p<0.01; **p<0.001.

Abbreviation: NS, not significant.
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that miR-937-3p negatively regulated CCRL2 expression
by directly binding to its 3'UTR region in the breast cancer
cells.

Inhibition of CCRL2 Is Important for
miR-937-3p Induced Cell Proliferation,
Migration and Invasion in Breast Cancer

cell

The effect of CCRL2 reduction on breast cancer progres-
sion was examined by repressing endogenous CCRL2
expression using an CCRL2-specific siRNA (Figure 5A
and B). As showed in Figure SC-H, silencing CCRL2 in
miR-937-3p-inhibitor
increased the ability of cell proliferation, migration and

transfected breast cancer cells

invasion of breast cancer cells. These results suggested
that further silencing CCRL2 expression in miR-937-3p-
inhibitor cells could reverse the inhibitory effect of the
miR-937-3p on breast cancer cells’ proliferation, migra-
tion and invasion. These data confirmed that miR-937-3p
promoted breast cancer cells proliferation, migration and
invasion by repressing endogenous CCRL2 expression and
that CCRL2 plays an important role in miR-937-3p-
mediated breast cancer cell proliferation, migration and

invasion.

The Prognostic Value of miR-937-3p and
CCRL2 mRNA Expression in Breast

Cancer

In the TCGA BRCA cohort, we observed that patients
with high expression level of miR-937-3p were at signifi-
cantly increased risk of death (Figure 6A), advanced stage
and patients with age >60 also have a high risk of death
(Table 1). The website of the Kaplan—Meier Plotter was
used to evaluate the prognostic value of CCRL2 mRNA in
breast cancer. Kaplan—Meier survival analysis based on
GSE16446 showed that low level of CCRL2 correlated
with an unfavorable clinical outcome compared with
patients with breast cancer and high level of CCRL2
(Figure 6B). Further analysis showed that the breast cancer
patients with high level of miR-937-3p and low level of
CCRL2 had a reduced OS compared with the breast cancer
patients with low level of miR-937-3p and high level of
CCRL2 based on TCGA BRCA cohort (Figure 6C).
Therefore, the decreased levels of miR-937 might be
a protective factor for patients with breast cancer.

Discussion

In recent years, the incidence of breast cancer has contin-
ued to increase in most Asian countries. Early diagnosis
and comprehensive treatment have a significant effect on
the survival time and quality of life in breast cancer
patients. At present, the treatment of breast cancer is
mainly based on surgery, combined with radiotherapy,
chemotherapy, endocrine therapy and molecular targeted
therapy. As the disease progresses or resolves, there are
still significant and unpredictable results in clinical perfor-
mance between different patients.

In the pathological and physiological processes of dif-
ferent diseases, miRNA plays an important role in gene
management by regulating the expression of thousands of
target genes through post-transcriptional levels. Most
miRNAs are located in introns and function together
with their host genes for transcription. Deregulated
miRNAs not only affect cancer development, invasion
and metastasis, but are also associated with the develop-
ment of resistance to a variety of anticancer drugs. Due to
the specific expression pattern of miRNAs in tissues or
diseases and the ability to regulate gene expression,
miRNAs have been identified as biomarkers for the diag-
nosis and prognosis, and have also been accepted as
a novel therapeutic approach.

MiR-937 has been confirmed to be involved in cell
proliferation and metastasis. Yu et al found that the level
of miR-937 was decreased in gastric cancer cells and
tissues. Further research found that miR-937 inhibits the
proliferation and metastasis of gastric cancer cells by
targeting FOXL2 via inactivation of PI3K/AKT signal-
ing pathway. However, the level of miR-937 was
increased in lung cancer cells and tissues, and miR-
937 contributed to cell proliferation of lung cancer by
inhibiting INPP4B.

Our research showed that the level of miR-937-3p was
increased in breast cancer tissue, blood and cells. At the
same time, miR-937-3p played as an oncogenic role in
regulating breast cancer cells proliferation, migration and
invasion. We found that miR-937-3p directly targeted 3'-
UTR of CCRL2, and negatively regulated CCRL2 expres-
sion in MCF-7 cell. For exploring the role of CCRL2 in
miR-937-3p induced cell proliferation, migration and inva-
sion in breast cancer cells, we conducted the rescued-
function study and observed that double knockdown of
CCRL2 and miR-937-3p promoted breast cancer cell pro-
liferation, migration and invasion. Therefore, miR-937-3p
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Figure 5 miR-937-3p promotes cell proliferation, migration and invasion through regulating CCRL2 in breast cancer.

Notes: The expression of CCRL2 in MCF-7 cells transfected with CCRL2-siRNA or CCRL2-siRNA-NC was determined by RT-qPCR (A) and western-blot (B). CCK8 and
SRB assay were used to evaluate the proliferation of MCF-7 cells following transfection with miR-937-3p-inhibitor plus CCRL2-siRNA or CCRL2-siRNA-NC transfection
(C and D). The migration ability of MCF-7 cells with miR-937-3p-inhibitor plus CCRL2-siRNA or CCRL2-siRNA-NC transfection (E and F). The invasion ability of MCF-7
cells with miR-937-3p-inhibitor plus CCRL2-siRNA or CCRL2-siRNA-NC transfection (G and H). **p<0.01; ***p<0.001.
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Figure 6 miR-937-3p is an unfavorable prognostic factor in breast cancer.

Notes: The Kaplan—Meier survival analyses of miR-937-3p expression of the overall survival time in breast cancer patients using TCGA (A). The Kaplan—Meier survival
analyses of CCRL2 expression of the overall survival time in breast cancer patients using GSE|6446 based on the website of the Kaplan—Meier plotter (B).The Kaplan—Meier
survival analyses of miR-937-3p low level and CCRL2 high level, miR-937-3p high level and CCRL2 low level and other (miR-937-3p low level and CCRL2 low level and miR-

937-3p high level and CCRL2 high level) in breast cancer patients using TCGA (C).

promoted cell proliferation, migration and invasion
through regulating the CCRL2 expression in breast cancer
cells.

The clinical and prognostic significance of miR-937-3p
was seldom reported in human cancers. In the research, we
found that the level of miR-937-3p expression was
increased in the serum of breast cancer patients compared

with healthy persons. Meanwhile, we found that breast

cancer patients with high level of miR-937-3p were at
significantly higher risk of death. Therefore, miR-937-3p
plays an important role in the diagnosis and prognosis of
breast cancer.

Conclusions
In this experiment, RT-PCR and cell function experiments
were used to confirm that mir-937-3p is highly expressed in
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Table | Univariate Analysis of the Correlation Between
Clinicopathological Parameters and Survival of BRCA Patients
in TCGA Cohort

Variables Patients | MST Log Rank | P
(n) (Days) Test

miR-937-3p
expression

Low 485 6593

High 485 3941 4.353 0.042°
Stage

1 711 6458

nnv 239 3409 3441 0.000*

Age (years)

<60 536 6456

>60 434 3873 13.379 0.000*
Race

White 684 4456

Other 199 3959 0.688 0.407

Note: P<0.05, statistical significance.
Abbreviation: MST, median survival time.

breast cancer tissues, and it is involved in the growth of
breast cancer tumors as a tumor-promoting gene. Inhibition
of miR-937-3p expression may become a novel targeted
therapy for breast cancer.
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