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Materials and methods: miR-87
quantified via RT-qPCR. The ef’
tion and invasion assays a; ft experiments. The mechanisms underlying the
ast cancer cells were explored using bioinfor-
ys, RT-qPCR and Western blot analysis.
derexpressed in breast cancer tissues and cell lines.

tumor-suppressive action

gfably correlated with lymphatic invasion metastasis, TNM

ed tumor growth in vivo as well as increased cell apoptosis.
b (MTDH) was identified as a novel target of miR-876 in breast cancer cells.
ong intergenic nonprotein-coding RNA 707 (LINC00707) acted as a molecular
nge for miR-876, thereby regulating MTDH expression in breast cancer. Finally, silencing
76 expression attenuated the influence of a LINC00707 knockdown on the malignancy
of breast cancer cells.

Conclusion: This study, thus, revealed the vital functions of the LINC00707-miR-876-MTDH
pathway in breast cancer and provided attractive targets and markers for its treatment.
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Introduction

Breast cancer, which is derived from mammary epithelial tissue, is one of the most
prevalent human malignant tumors among women worldwide.' Morbidity and mortality
among patients with breast cancer in China accounts for approximately 12.2% and 9.6%
of global figures, respectively.* In the past few decades, considerable advances in the
diagnosis and treatment have led to an obvious improvement in the clinical outcomes of
patients with breast cancer. Unfortunately, to date, breast cancer is still a refractory
disease, mainly owing to its recurrence, metastasis and tolerance to radiotherapy and
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chemotherapy.®>~” Multiple factors, including the activation of
oncogenes, deactivation of tumor suppressors and other her-
editary and epigenetic alterations, are involved in the initiation
and progression of breast cancer.®'° However, details of the
underlying mechanisms regulating breast cancer progression
are not yet fully understood. Thus, a comprehensive under-
standing of the molecular mechanisms underlying breast can-
cer pathogenesis is crucial for the identification of novel targets
for precision therapy.

MicroRNAs (miRNAs) are a group of evolutionarily
conserved, noncoding and short RNA molecules 19-24
nucleotides long.!' miRNAs act as gene expression reg-
ulators by imperfect or near-perfect base pairing with
the 3’-UTRs of their target mRNAs, thereby resulting in
translation suppression and/or mRNA degradation.'?
Multiple lines of evidence have demonstrated that nearly
all cellular physiological and pathological processes are
closely regulated by miRNAs including carcinogenesis
and cancer progression.'>”'> The aberrant expression of
miRNAs is a common and important feature of breast
cancer, and their dysregulation participates in the malig-
nant phenotypes of breast cancer by acting as oncogenes
or tumor suppressors.'®'® Therefore, silencing of onco-
genic miRNAs and restoring the expression of tum
suppressing miRNAs might be a promising therapeut
method for patients with breast cancer.

Long noncoding RNAs (IncRNAs) are ang

available miRNAs
including breast g

Abnormal ex@asion of miR-876-5p (miR-876) contri-

butes to the aggressi¥€ness of multiple types of human can-
cer, including osteosarcoma,23 hepatocellular carcinoma,24

25

lung cancer,”” and head and neck squamous cell

carcinoma.”® However, whether miR-876 is aberrantly
expressed in breast cancer and its mechanisms of action
have not yet been investigated. In this article, we provided
experimental evidence that miR-876 is sponged by
LINCO00707 and can restrain breast cancer progression

through metadherin (MTDH) downregulation.

Materials and methods

Ethics statement

The Ethics Committee of The Fourth People’s Hospital of
Jinan approved the study protocol, and written informed
consent was provided by all individual participants prior to
surgical resection. All the experimental procedures were in
accordance with the Declaration of Helsinki.

Tissues and cell lines
In total, 53 pairs of breast cancer samples and adjacent

normal tissues were collected from j g1 patients at
The Fourth People’s Hospital o

treated with any preoperative

not been

reast epithelial cell line
d from the Chinese Academy of

ransfection

e miR-876 agomir (agomir-876), negative control agomir
(agomir-NC), miR-876 antagomir (antagomir-876) and
antagomir-NC were acquired from Shanghai GenePharma
Co., Ltd. (Shanghai, China). The small interfering RNA
(siRNA) targeting LINCO00707 (si-LINC00707) and the
negative control siRNA (si-NC) were chemically synthe-
sized by Guangzhou RiboBio Co. Ltd. (Guangzhou,
China). The MTDH sequence lacking its 3'-UTR was pro-
duced by Guangzhou RiboBio Co. Ltd., inserted into the
pcDNA3.1 plasmid, and the resulting plasmid was named
pcDNA3.1-MTDH (pc-MTDH). Cells were seeded in
6-well plates 24 hrs prior to transfection. Transient transfec-
tion was performed using Lipofectamine®™ 2000 (Thermo
Fisher Scientific, Inc.), as per the manufacturer’s protocol.

RNA isolation and RT-qPCR

Total RNA was isolated with TRIzol® Reagent (Thermo
Fisher Scientific, Inc.), and the concentration and quality
were determined using a Nanodrop® ND-1000 spectro-
photometer (NanoDrop Technologies; Thermo Fisher

Scientific, Inc). miR-876 expression was determined by
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means of the Mir-X™ miRNA qRT-PCR TB Green™ Kit
(Takara Biotechnology Co., Ltd., Dalian, China) with
small nuclear RNA U6 as the control. MTDH mRNA
and LINC00707 expression were quantified by reverse
transcription and qPCR with the PrimeScript® RT reagent
kit (Takara Biotechnology Co.) and SYBR® Premix Ex
Taq™ 1I Kit (Takara Biotechnology Co.), respectively.
Relative MTDH mRNA and LINC00707 expression levels
were normalized to GAPDH. The 2“2 method was used

to analyze relative gene expression.”’

Cell counting kit-8 (CCK-8) assay
Transfected cells were collected and separately seeded in
96-well microtiter plates (Corning Incorporated, Corning,
NY, USA) at a density of 3x10° cells per well. The CCK-8
assay was performed to evaluate cell proliferation at 4
consecutive time points: 0, 24, 48 and 72 hrs after seeding.
Briefly, 10 pL of the CCK-8 reagent (Dojindo,
Gaithersburg, MD) was added into each well and the
cells were incubated at 37°C and 5% CO, for another 2
hrs. Absorption at a 450 nm wavelength was measured on
a microplate reader (Bio-Rad, Hercules, CA, USA).

Flow cytometric analysis of apoptosi
After 48 hrs culture, the transfected cells were ha;
washed three times with ice-cold PBS and apgimize

a flow cytometer
Germany). CellQui

i I invasion were examined using a 24-well
er (Corning Costar, Corning, NY, USA) con-
taining a polyca®onate membrane filter (pore size: 8 pum).

Matrigel (BD Biosciences, Franklin Lakes, NJ, USA)-coated
chambers were used for the invasion assay, while the cham-

Transwell chd

bers in the migration assay were not coated with Matrigel. For
both assays, a total of 5x10* transfected cells were seeded in
the upper chambers. The bottom chambers were filled with
500 u. DMEM containing 10% FBS. The cells were incu-
bated at 37°C and 5% CO, for 24 hrs. The nonmigratory and
noninvading cells were gently removed with a cotton swab,

whereas the migratory and invading cells were fixed in 70%
ethanol, stained with 0.1% crystal violet and photographed
under an inverted light microscope (Olympus Corporation,
Tokyo, Japan). Finally, the migratory or invading cells in
five randomly selected visual fields were counted.

Tumor xenograft experiments

The procedures for all animal experiments were approved
by the Animal Research Committee of The Fourth People’s
Hospital of Jinan and were conducted in accordance with

the Animal Protection Law of themlaonple’s Republic of

olume was calculated using the following
volume = (width®x length)/2.

informatic analysis
Three miRNA
tools, TargetScan (http://targetscan.org/), microRNA.

target prediction bioinformatics
org (http://www.microrna.org/microrna/microrna/home.
do), and StarBase 3.0 (http://starbase.sysu.edu.cn/),
were used to search for the putative target of miR-876.

StarBase 3.0 (http://starbase.sysu.edu.cn/) and Lnc
Base Experimental v.2 (http://carolina.imis.athena-
innovation.gr/diana_tools/web/index.php?r=Incbasev2%
2findex-experimental) were employed to investigate the
miR-876-LINC00707 axis.

A luciferase reporter assay

The 3'-UTR fragments of MTDH containing the wild-type
(WT) or mutant (MUT) miR-876-binding site were ampli-
fied by Shanghai GenePharma Co. Ltd. and cloned into the
psiCHECK?2 vector (Promega Corporation, Madison, WI,
USA). These luciferase reporter plasmids were designated
as MTDH-WT and MTDH-MUT, respectively. LINC00707-
WT and LINCO00707-MUT reporter plasmids were also pro-
duced by Shanghai GenePharma Co. Ltd. Cells were seeded
in 24-well plates and co-transfected with the luciferase repor-
ter plasmids and agomir-876 or agomir-NC by means of
Lipofectamine®™ 2000. Finally, the cells were collected, and
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luciferase activity was detected using the Dual Luciferase
Reporter Assay (Promega Corporation, Madison, WI, USA).
Firefly luciferase activity was normalized to Renilla lucifer-
ase activity.

Western blotting

Cell lysates were prepared using radioimmunoprecipitation
assay lysis buffer (Beyotime Institute of Biotechnology,
Shanghai, China). The total protein concentration was mea-
sured using the BCA Protein Assay kit (Pierce; Thermo
Fisher Scientific, Inc.). Equivalent amounts of protein were
resolved by SDS-PAGEin a 10% gel, transferred onto poly-
vinylidene difluoride membranes and blocked at room tem-
perature with a 5% nonfat milk solution. After incubation
overnight at 4 °C with primary antibodies against MTDH
(cat. # ab227981; Abcam; Cambridge, MA, USA) or
GAPDH (cat. # ab128915; Abcam), the membranes were
probed with a goat anti-rabbit IgG horseradish peroxidase—
conjugated secondary antibody (cat. # ab6721; Abcam) at
room temperature for 1 hr. Finally, an enhanced chemilu-
minescence detection system (ECL; Bio-Rad Laboratories,
Inc.) was employed to visualize the protein signals.

Statistical analysis
Each experiment was repeated at least three times. A

cancer. Correlation between miR-876 and MTDH as well as
LINCO00707 expression in the same breast cancer tissues was
examined via Spearman’s correlation analysis. The Kaplan—
Meier method along with the log-rank test was applied to
assess the prognostic value of miR-876 in patients with breast
cancer. P<0.05 was assumed to indicate a statistically signifi-
cant difference.

Results
Expression profile of miR-876 in breast
cancer and its associatio

factors
To obtain an overview of the €

first measured its expre
samples and adjacent
miR-876 expressi

y in the MCF-7 and MDA-MB-231 cell
0.05). Therefore, the two cell lines were

ext investigated whether miR-876 expression in
ast caflcer tissues correlated with clinical factors. All breast
ancer patients were classified into either low— or high-miR-
6 expression groups, based on the median miR-876 expres-
sion level in breast cancer tissues. There was no significant
correlation between miR-876 expression and age (P=0.158), or
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Figure | miR-876 is underexpressed in breast cancer tissues and cell lines. (A) RT-qPCR showing the expression profile of miR-876 in 53 pairs of breast cancer tissue
samples and adjacent normal tissues. *P<0.05 as compared with normal tissues. (B) Expression levels of miR-876 in breast cancer cell lines, including MCF-7, MDA-MB-231,
BT-474 and SKBR3, as measured by RT-qPCR. Human breast epithelial cell line MCF-10A served as the control. *P<0.05 as compared with MCF-10A. (C) The overall survival
of breast cancer patients in the low— or high-miR-876 expression groups. P=0.012.

Abbreviation: RT-qPCR, reverse transcription-quantitative polymerase chain reaction.
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tumor size (P=0.412) of patients with breast cancer. However,
a significant correlation was observed between decreased miR-
876 expression and lymphatic invasion metastasis (P=0.002),
TNM stage (P=0.034) and differentiation grade (P=0.029;
Table 1). We also analyzed the overall survival rate of breast
cancer patients with low or high miR-876 expression levels.
The results revealed that patients with breast cancer and low
miR-876 expression had shorter overall survival than patients
with relatively high levels of miR-876 expression (Figure 1C,
P=0.012). These observations suggested that aberrant expres-
sion of miR-876 may be closely related to the initiation and
progression of breast cancer.

miR-876 upregulation inhibits breast

cancer cell growth and metastasis in vitro
To manipulate the expression of miR-876 in breast cancer
cells, synthetic agomir-876 was introduced into MCF-7 and
MDA-MB-231 cells. RT-qPCR analysis clearly confirmed that
miR-876 was effectively upregulated in MCF-7 and MDA-
MB-231 cells after agomir-876 transfection (Figure 2A,
P<0.05). A CCK-8 assay for cellular proliferation showed
that ectopic miR-876 expression notably decreased the prolif-
eration of MCF-7 and MDA-MB-231 cells (Fig
P<0.05). The influence of miR-876 overexpression on
cancer cell apoptosis was next examined via flow cyto

Table | The association between miR-8

Characteristics
Age (years)
<50 12
14
0.412
13
13
metastasis 0.002°
Negative 10 21
Positive 17 5
TNM stage 0.034°
-l 12 19
1 15 7
Differentiation grade 0.029*
Well/moderately 9 17
Poorly/undifferentiated 18 9

Note: *P<0.05.

analysis. As presented in Figure 2C, the proportion of apoptotic
cells increased when miR-876 was overexpressed in MCF-7
and MDA-MB-231 cells (P<0.05). Furthermore, Transwell
migration and invasion assays indicated that agomir-876 trans-
fection led to obvious reductions in MCF-7 and MDA-MB
-231 cell migration and invasion (Figure 2D and E, P<0.05).
These results collectively meant that miR-876 functions as
a tumor-suppressing miRNA in breast cancer.

MTDH is a direct target of miR-876 in
breast cancer cells

direct target gene of
tial for understandj

76 significantly reduced the luciferase activity
in MCF-7 and MDA-MB-231 cells (P<0.05),
sfection of agomir-876 and MTDH-MUT did
pot affect luciferase activity (Figure 3B and C).

% next evaluated the potential association between miR-
876 and MTDH in breast cancer. RT-qPCR analysis indicated
that MTDH mRNA expression was higher in breast cancer
tissue samples than in adjacent normal tissues (Figure 3D,
P<0.05). Notably, an inverse correlation was observed
between miR-876 and MTDH mRNA in breast cancer tissue
samples, as demonstrated by Spearman’s correlation analysis
(Figure 3E; R?=0.3348, P<0.0001). Furthermore, compared
with cells transfected with agomir-NC, MTDH expression
was suppressed at both mRNA (Figure 3F, P<0.05) and protein
levels (Figure 3G, P<0.05) in MCF-7 and MDA-MB-231 cells
when transfected with agomir-876. These results meant that
MTDH mRNA is a direct target of miR-876 in breast cancer.

Restoring MTDH expression reduces
miR-876—mediated inhibition of breast

cancer cell growth and metastasis in vitro
To test whether MTDH is involved in miR-876’s tumor-
suppressive effects in breast cancer, we restored MTDH
expression in miR-876—overexpressing MCF-7 and MDA-
MB-231 cells by cotransfection with the MTDH overexpres-
sion plasmid pc-MTDH. Unsurprisingly, upregulation of miR-
876 noticeably decreased MTDH protein expression in MCF-7

Cancer Management and Research 2019:11
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were treated with agomir-876 or agomir-NC. Their total RNA was isolated after 48 hrs of incubation, and transfection efficiency was determined by RT-qPCR. *P<0.05 in
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expression. These results suggested that miR-876 exerts its
expression due {@agomir-876 transfection was attenuated in
the two cell lines cotransfected with pc-MTDH (Figure 4A,

P<0.05). Functionally, restoration of MTDH expression abro-

anticancer activity in breast cancer by decreasing MTDH
expression.

gated the decrease in cell proliferation (Figure 4B, P<0.05) and
LncRNA LINC00707 acts as a sponge for

miR-876 in breast cancer cells
It is well-known that IncRNA can act as a molecular

the increase in apoptosis (Figure 4C, P<0.05) induced by miR-
876 overexpression in MCF-7 and MDA-MB-231 cells.
Furthermore, the decrease in cell migration (Figure 4D,

P<0.05) and invasion (Figure 4E, P<0.05) caused by agomir-
876 transfection was attenuated by restoration of MTDH

sponge binding miRNAs and thereby titrating free
miRNA. " Thus, we hypothesized that miR-876 is sponged
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Figure 4 Restoring MTDH expression reverses the miR-876—mediated suppression of growth and metastasis of breast cancer cells. Agomir-876 along with pc-MTDH or pcDNA3.|
was introduced into MCF-7 and MDA-MB-23 | cells. The transfected cells were harvested after incubation at different time points and used in the following assays. (A) Total protein was
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by some IncRNA, resulting in the restriction of breast
cancer progression. To test this hypothesis, bioinformatics
analysis was performed and two potential miR-876-bind-
ing sites in LINC00707 were identified (Figure 5A). The
luciferase reporter assay was then carried out to confirm
that miR-876 is a downstream target of LINC00707 in
breast cancer cells. It was observed that miR-876 over-
expression significantly suppressed the luciferase activity
of LINC00707-WT (both 1 and 2) in MCF-7 and MDA-
MB-231 cells (Figure 5B; P<0.05). However, transfection
with agomir-876 failed to affect the luciferase activity of
LINC00707-MUT (both 1 and 2).

RT-qPCR analysis confirmed that LINC00707 expres-
sion was higher in breast cancer tissue samples than in
adjacent normal tissue samples (Figure 5C, P<0.05).
Importantly, LINC00707 expression negatively correlated
with miR-876 expression in the same breast cancer tissue
(Figure 5D; R*=0.3697, P<0.0001). In addition, si-LINC
00707-mediated silencing of LINCO00707 expression
(Figure 5E, P<0.05) significantly increased miR-876
expression (Figure 5F, P<0.05). Furthermore, Western
blotting revealed that in MCF-7 and MDA-MB-231 cells,
transfection with si-LINCO00707 significantly downregu-
lated MTDH protein (Figure 5G, P<0.05). Taken td
that LINCO00707 act
a molecular sponge for miR-876 to re

these results confirmed

expression in breast cancer.

LINC00707 knockdow,
proliferation, migratg
and induces the
cancer cells
To explore the

cancer, Si- nsfected to silence
and MDA-MB-231

LINCO0074 pRlssi

cells. @ S8mas. the” control for si-LINC00707.
Predictab e LINCO00707 knockdown significantly
roliferation of MCF-7 and MDA-MB-231
cells (Figure , P<0.05). In addition, LINC00707-

depleted MCF-7 and MDA-MB-231 cells showed signifi-
cantly more apoptosis (Figure 6B, P<0.05). Furthermore,

decreased th®

Transwell migration and invasion assays indicated that the
number of cells that migrated (Figure 6C, P<0.05) and
invaded (Figure 6D, P<0.05) was lower in the si-LINC
00707 group than in the si-NC group. These findings
confirmed that LINC00707 has tumor-promoting effects
on the growth and metastasis of breast cancer in vitro.

miR-876 is responsible for the
tumor-promoting functions of

LINCO00707 in breast cancer cells

To determine whether the effects of LINC00707 silencing in
breast cancer cells were mediated by miR-876, MCF-7 and
MDA-MB-231 cells were cotransfected with si-LINC00707
and antagomir-876 or antagomir-NC; then cell proliferation,
apoptosis, migration and invasion were examined by CCK-8,
flow cytometric and Transwell migration and invasion
assays, respectively. The increased miR-876 expression
(Figure 7A, P<0.05) and decregg®
sion (Figure 7B, P<0.05) ig
MCF-7 and MDA-MB-

| protein expres-

with antagomir-876 abrogated these
00707 silencing. In summary, these results
INC00707 is implicated in the regulation of

Z876 upregulation decreases tumor

growth of breast cancer cells in vivo

Tumor xenograft experiments were conducted to examine
the function of miR-876 overexpression in breast cancer
tumor growth in vivo. The volumes (Figure 8A and B,
P<0.05) and weights (Figure 8C, P<0.05) of tumor xeno-
grafts were both smaller in the agomir-876 group than in
the agomir-NC group. In addition, RT-qPCR analysis
showed that miR-876 expression in tumor xenografts
from the agomir-876 group was higher than that in the
agomir-NC group (Figure 8D, P<0.05). Then, we mea-
sured the MTDH protein levels in the formed tumor xeno-
grafts. MTDH protein expression was also downregulated
in vivo after miR-876 upregulation (Figure 8E, P<0.05).
These results suggested that miR-876 exerts an inhibitory
action on the tumor growth of breast cancer cells in vivo.

Discussion

In recent years, aberrant miRNA expression has been
identified in breast cancer, which has important roles in
the progression of malignancy.”® miRNAs can act as tumor
suppressors or oncogenic molecules depending on the
biological functions of their targets.”” Therefore, exploring
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clinical stage and poor differentiation status.”® Patients
with osteosarcomas that have low miR-876 expression

tive targets erapy. In this study, for the exhibit worse overall survival than patients with high

first time, we ured the expression of miR-876 in  miR-876 expression.”> miR-876 is also expressed at low

breast cancer and ev®uated its clinical value. In addition, levels in hepatocellular carcinoma,®* lung cancer,”” and

the detailed roles of miR-876 in the progression of breast
cancer were explored using a series of experiments.
Notably, another aim of this study was to determine the
mechanisms underlying the activity of miR-876 in breast
cancer progression, which might be helpful for identifying
promising targets for novel treatments.

miR-876 is downregulated in osteosarcoma, and its
downregulation positively correlates with an advanced

head and neck squamous cell carcinoma.?® Nevertheless,
to date, few studies have focused on the expression
profile of miR-876 in breast cancer. Here, we found
that miR-876 expression is low in breast cancer tissues
and cell lines. Low miR-876 expression correlated with
lymphatic invasion metastasis, TNM stage and differen-
tiation grade. More importantly, patients with breast can-
cer containing low levels of miR-876 showed lower
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overall survival than patients with high levels of miR-876
expression. These observations suggest that miR-876
might be an effective diagnostic and prognostic biomar-
ker for patients with breast cancer.

miR-876 has tumor-suppressive roles in the carcinogen-
esis and cancer progression. For instance, miR-876 upregu-
lation restricts osteosarcomas cell proliferation, migration
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=
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Migrated cells

DH, metadherin; si-LINC00707, small interfering RNA (siRNA) targeting LINC00707; si-NC, negative control siRNA; CCK-8, Cell Counting Kit-8 assay.

and invasion in vitro and hinders tumor growth in vivo.>
Ectopic miR-876 expression suppresses cell metastasis in
head and neck squamous cell carcinoma both in vitro and
in vivo.?® Furthermore, miR-876 has been validated as
a tumor-suppressing miRNA in hepatocellular carcinoma®*
and lung cancer.”> However, whether miR-876 is involved in
breast cancer progression has remained unknown until now.
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Figure 7 miR-876 knockdown neutralizes the impact of si-LINC00707 on breast cancer cells. (A, B) MCF-7 and MDA-MB-231 cells were cotransfected with si-LINC00707 in the
presence of antagomir-876 or antagomir-NC. RT-qPCR and Western blot analysis were conducted to determine the levels of miR-876 and MTDH protein expression. *P<0.05 as
compared with si-NC. #P<0.05 relative to group si-LINC00707+antagomir-NC. (C—F) Cell proliferation, apoptosis, migration and invasiveness of MCF-7 and MDA-MB-23 cells treated
as described above were determined by CCK-8, flow cytometric and Transwell migration and invasion assays, respectively. ¥P<0.05 as compared with si-NC. *P<0.05 as compared with

si-LINC00707+antagomir-NC.
Abbreviations: MTDH, metadherin; si-LINC00707, small interfering RNA (siRNA) targeting LINC00707; si-NC, negative control siRNA; CCK-8, Cell Counting Kit-8 assay; agomir-

876, miR-876 agomir; agomir-NC, negative control agomir.
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late MTDH expression. MTDH is upregu-

nuclear grade, negative estrogen receptor and progesterone
receptor expression, disease-free survival, distant-metastasis-
free survival and overall survival.*>' Multivariate analysis iden-
tified MTDH as an independent biomarker of poor disease-free
survival and distant metastasis—free survival rates.’’ MTDH
functions in many biological processes closely related to breast
cancer formation and progression.*> > Therefore, MTDH

Ag -NC Agomir-876

raphs of tumo| grafts derived from agomir-876— and agomir-NC—
agomir-876 and agomir-NC groups. *P<0.05 in comparison with agomir-NC. (D)
ed with agomir-NC. (E) Western blot analysis confirmed the
group agomir-NC.

microRNA-Z:; RT-qPCR, reverse-transcription quantitative polymerase chain

silencing due to miR-876 overexpression might be an attractive
therapeutic technique in patients with breast cancer.
LINCO00707 expression is high in lung adenocarcino-
mas, and its upregulation is associated with advanced
TNM stage, larger tumor size, lymphatic metastasis and
poor prognosis.*® LINC00707 is upregulated in gastric
cancer, and this increase correlates with tumor stage,
tumor size, lymph node metastasis and worsened
prognosis.®’ Several studies have shown that LINC00707
is a key regulatory IncRNA in lung adenocarcinomas,>*
gastric cancer’’ and hepatocellular carcinoma.*®** These
tumor-promoting actions work through multiple mechan-
isms,

including downregulation of Cdc42 in lung

adenocarcinomas,>®

interaction with mRNA-stabilizing
protein HuR in gastric cancer’’ and activation of the
ERK-JNK-AKT pathway® and sponging miR-206*° in
hepatocellular carcinoma. Herein, we demonstrated the
upregulation of LINC00707 in breast cancer and evaluated
its effect. LINC00707 promoted the oncogenicity of breast
cancer cells through sponging miR-876 and subsequently
regulating MTDH expression. Hence, LINC00707, miR-
876 and MTDH may be interrelated and, thus, regulate the

aggressiveness of breast cancer.
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Conclusion

We proved that miR-876 is downregulated in breast cancer
tissues and cell lines, and that its decreased expression is
associated with poor prognosis among patients with breast
cancer. This study also uncovered the role of the
LINC00707-miR-876-MTDH pathway in the malignant
progression of breast cancer and provided novel targets
for the management of breast cancer. However, we did not
explore the effect of miR-873 on the metastasis of breast
cancer in vivo. It is a limitation of our study, and we will
resolve it in our future investigation.
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