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assay revealed that the LINC01087 expression in BC tissues was
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of patients with high expression of LINC01087. Down-regulation
087 coll slow down the proliferation, invasion, and migration of BCCs and
apoptosis of them in vitro. Luciferase reporter gene assay results revealed that

1d be adopted as a miR-335-5p sponge to inhibit ROCK1 expression.

usion: LINCO01087 is overexpressed in cases with BC, and patients with high
expression of it suffer a poor survival. Furthermore, LINC01087 can act as a miR-335-5p
sponge to affect the expression of ROCK1 and affect the invasion and migration of BCCs.
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Core Tip

In our study, it was confirmed that LINC01087 was highly expressed in breast
cancer according to the database and clinical verification, and the 5-year survival of
patients with high expression of it was poor. We also found that LINC01087 could
act as a miR-335-5p sponge to regulate the ROCK1 expression and the invasion and
migration of breast cancer cells.

Introduction
Breast cancer (BC), a malignant tumor with a high incidence among women, is
considered to be the major cause of cancer-related death among women in the

submit your manuscript

Dove n

http:

Y in O

OncoTargets and Therapy 2020:13 9771-9783 9771

© 2020 She et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php

AT 2nd incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


mailto:bzh9911@163.com
mailto:Guohuagong16@outlook.com
http://www.dovepress.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php

She et al

Dove

world.'? According to the latest tumor epidemiology
statistics,” there were more than 2,000,000 new BC
patients (11.6%) and about 600,000 patients dying of it
in 2018 (6.6%). At present, the screening for BC is wildly
applied, so more and more early BC has been found, but
the mortality of the cancer is still terribly high.** In recent
years, with the continuous improvement of medical level
and treatment methods for BC, most patients can be
treated by surgery. However, some patients can only be
treated through radiotherapy and chemotherapy to
improve prognosis, because they have already missed
the optimal treatment timing, and many BC patients
have suffered failed chemoradiotherapy, because they
have no significant response to initial
chemoradiotherapy.™® Therefore, it is urgent to investi-
gate new mechanisms of BC.

Non-coding RNA (ncRNA) is a crucial part of the
development and progression of tumors, which is involved
in the biological functions of tumors, such as proliferation,
invasion, and migration.”'® Currently, the most widely
studied ncRNA is microRNA (miR). Studies have found
that miR is involved in tumor pathways and acts as
and
progression.'''* With the deepening of research, long n

coding RNA (LncRNA) has been found to be important i

a regulatory factor in tumor development

Therefore, this study explored the value and related
mechanisms of LINC01087 in BC to find new potential
targets for the clinical treatment of BC.

Methods and Materials

Download and Analysis of Database Data
Corresponding data about IncRNA expression in BC were
downloaded from https://portal.gdc.cancer.gov/and https://

www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=
GSE113851. Data downloaded from TCGA were inte-
grated to generate matrix file mRNA.symbol.txt, and con-
verted through Log (X+1, 2). The edgR package was
adopted to analyze data differences, and corresponding

thermographies and volcano plots were drawn. Data down-
loaded from the GEO were first compared with Gene by
blast, and then integrated into matrix file biotype.txt. The
limma package was applied to analyze data differences,
and corresponding thermographies and volcano plots were
also drawn.

sues were sampled,
and stored at —80°C.

iteria released by the American Joint
ancer (AJCC) in 2009,'® patients who
ormed consent forms after understanding this
dy, and patients willing to cooperate with the treat-
ent and follow-up. The exclusion criteria of them
ere as follows: Patients with other comorbid tumors,
patients whose expected survival time were less than 3
months, patients who had received anti-tumor treatment
before this treatment, and patients with triple-negative
breast cancer (TNBC). The patients were followed up
by telephone and based on electronic medical records
of outpatient reexamination in January, March, June,
September, and December each year. This study was
carried out after relevant approval documents have
been obtained from the Ethics Committee of Inner
Mongolia Key Laboratory of Mongolian Medicine
Pharmacology for Cardio-Cerebral Vascular System
and was in accordance with the Helsinki Declaration.

Cell Culture

BCC lines (MDA-MB-231, MCF-7, T47D, and BT-549)
and normal cell lines (MCF-10A) from the American
Type Culture Collection (ATCC) were determined using
short tandem repeat (STR), and their mycoplasma con-
tamination was detected. The cells were incubated in
dulbecco’s modified eagle medium (DMEM) containing
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10% fetal bovine serum (FBS) (Gibco, the United States)
and 100 U/mL Penicillin/Streptomycin (Gibco, United
State) in a thermostat with 5%CO, at 37°C.

Cell Transfection

MDA-MB-231 and MCF-7 cell lines in the logarithmic
growth phase were transfected after the cells lines were
cultured in a 6-well plate at 1*10° per well for 24 h,
and the cell confluency reached 90%. Si-LINCO01087,
miR-335-5p-mimics, miR-335-5p inhibit, si-ROCKI,
and pcDNA-ROCKI1 were designed and synthesized
by Shanghai Sangon Biotech Co., Ltd. The vectors,
miR mimics, and inhibitors were transfected into the
cells with a Lipofectamine 2000 Kit (Invitrogen™,
United States) in
instructions.

strict accordance with the kit

RNA Extraction and Real-Time qPCR

Total RNA was extracted from the tissues and cells
sampled from the patients and tumor tissues sampled
from mice using a TRIzol Kit (Invitrogen Company,
United States), and its concentration, purity, and integ-
rity were detected using an ultraviolet spectrophot-
ometer and agarose gel electrophoresis. Subseq
the RNA was reversely transcribed to cDNA

a TagMan™ Reverse transcription

Japan) in 20 pL total rea
SYBR gqPCR Mix,
primers, respectiy
50xROX referen
adjust the yadms

, 0.4 pL
RNage-free water added to

pre-denaga s, followed by 40 cycles
of de ol r 30 s, and annealing and
extensioQO0°C for 40 s. In the experiment, three

W] wells were set, and each sample was
detected repeatc®ly three times. Data in this study were
analyzed using 2 **°* with U6 and GADPH as internal
references.'” The PCR instrument was a 7500PCR
instrument from the ABI Company.

Dual-Luciferase Reporter Assay

Complementary DNA fragments containing wild-type
(LINCO01087-WT) or mutant-type LINCO01087
(LINCO01087-MUT) fragments were subcloned to the

downstream of luciferase genes in psi-CHECK?2 luciferase
reporter vectors. Wild-type ROCK1 (ROCKI1-WT) and
corresponding mutant-type ROCK1 (ROCK1-MUT) frag-
ments were established, and LINC01087/ROCKI1 report
(Invitrogen, United States) and miR-335-5p
mimics or miR-335-5p inhibitors were co-transfected into

vectors

MDA-MB-231 cells using transfection reagents according
to the above steps. After 48 hours of transfection, a dual-
luciferase reporter assay kit (Promega, United States) was
used to detect the firefly luciferase activity and renin-
luciferase activity in cell lysates.

RNA-Binding Protei

RIP analysis wa;
binding Protg

beads bound to human anti-Ago2
ouse immunoglobulin G (IgG)
ited States) at 4°C overnight, and the protein
was digested with proteinase K through

RNA Pull-Down Assay

The Inc LINCO01087 probe was labeled with biotin using
transcription, and the probe was incubated with MCF-7
cytoplasmic lysate using the transcription method to
form IncRNA-microRNA complex coordination com-
pound. The compound was bound to magnetic beads
through chain affinity to separate it out from other
components. Finally, the miR-335-5p family members
pulled down were detected by compound eclution and
qRT-PCR.

Western Blot Assay

The protein in the collected cells was lysed with RIPA
buffer (Cell Signal Technology, Inc., Massachusetts,
United States). The protein concentration was determined
with a Bicinchoninic Acid (BCA) Kit (Beyotime
Biotechnology, Shanghai, China), and the protein was
quantified. Subsequently, the protein was separated by
10% sodium dodecyl sulfate-polyacrylamide gel electro-
phoresis (SDS-PAGE), and then transferred to
a polyvinylidene fluoride (PVDF) membrane (EMD
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Millipore Corporation, Billerica, Massachusetts, United
States). The cells were immersed in 5% skimmed milk,
and cultured with primary antibody ROCK1 (1:1000) at 4°
C overnight under the internal reference of p-actin
(1:1000). The membrane was washed with TBST (5
min x 3). Subsequently, the cells were cultured with goat
anti-mouse/rabbit 1gG coupled with horseradish peroxi-
dase (R&D Company, United States) at indoor temperature
for 2 h. Finally, the blot of the cells was detected using
electrochemiluminescence (ECL) reagent (Thermo Fisher
Scientific, United States) and Amersham Prime ECL Plus
detection system.

Cell Proliferation Assay
The transfected cells were harvested, and seeded into
a 96-well plate at 1x10° cells/well, and 10 pL cell
counting kit-8 (CCKS8) solution (Dojindo, Japan) was
added into each well at each detection time point.
After the addition of the solution, the plate was cultured
at indoor temperature for 2 h, and then the optimal
density of each well at 450 nm was determined using
a microplate (BioTek
Winooski, Vermont, United States).

reader Instruments, Inc.,

Cell Invasion Assay and Scratch Adhesio

Test
The transwell technology (Corning, Unj

Transwell plate coated with
well. Subsequently, the lg

a microscope. The cell sus-
erred to a 6-well plate at 1x10° cells/
Is reached 90% confluency, the cell

pension was tra
well, and when the
layer was scraped with a pipette tip to form a wound. The
plate was gently washed with PBS and the cells were
incubated for 24 h. Finally, the wound gap was photo-
graphed and measured.

Apoptosis Determination
The flow cytometry was adopted to determine cell apoptosis
and cell cycle specifically as follows: The cells transfected

for 48 h were prepared into cell suspension with 1*10° cells,
and the suspension was transferred to a cell culture flask for
growth overnight. The collected cells were washed with
PBS, and their apoptosis rate was evaluated by an Annexin
V-FITC Apoptosis Assay Kit (Invitrogen™, the United
States) according to the kit instructions.

Tumor Xenotransplantation

A total of 10 female BALB/c nude mice (4 years old)
were collected, and stable MDA-MB-231 cells trans-
fected with sh-NC or sh-LINCO01Q3 e

mouse. The injected
their tumor volume

cology for Cardio-Cerebral Vascular
with the
animal—Guideline for ethical review of ani-
al weltare GB/T 35892-2018 released by China in
018.

ur hospital and in line

Statistical Analysis
In this study, the collected data were analyzed statisti-
cally and visualized into required figures using
GraphPad 7, and the independent prognostic factors of
the patients were analyzed using SPSS20.0. The distri-
bution of measurement data was analyzed using the
Kolmogorov—Smirnov (K-S) test. Data in normal distri-
bution were expressed as the mean + standard deviation
(Mean£SD), and compared between groups using the
T-test.

expressed as the percentage (%), and compared using

independent-samples Enumeration data were
the chi-square test, and expressed by y2. Multi-group
comparison was carried out using the one-way ANOVA,
and expressed by F. Post hoc pairwise comparison was
carried out using the LSD-#-test, and comparison of
expression in multiple time points was carried out
using the variance of repeated measures, and expressed
by F. Post-test was carried out using Bonferroni, and
Pearson correlation analysis was carried out to analyze
the correlation of genes. The overall survival of the
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patients was visualized into Kaplan-Meier (K-M) survi-
val curves and studied using the Log rank test. P < 0.05
indicates a significant difference.

Results
High Expression of LINCO1087 in Patients

with BC Indicates a Poor Prognosis

In order to verify the expression of LINC01087 in BC,
we first analyzed the expression results of LINC01087
based on TCGA and GEO databases (Figure 1A-D),
finding that the LINCO01087 was significantly up-
regulated in both databases (Figure 1E and F). Then,

we determined the expression of LINCO01087 in the
tissues of patients with BC, and also found high
expression of it (Figure 1G). Furthermore, we divided
the patients into a high LINC01087 expression group
and a low LINCO01087 expression group according to
the median LINCO01087 expression to explore the rela-
tionship between LINCO01087 and pathological data of
the patients. It was found that the high expression
group faced significantly higher rates of III+IV stage
and lymphatic metastasis and a lower 5-year survival
(Figure 1H,

rate than the low expressj
Table 1).

Volcano

LI —
0 2 4 6 8 10 12

-log10(adj.P.val)

Relative
expression of LINC01087

T T T T
Control sample Cancer sample Control sample ~ Cancer sample

Relative
expression of LINC01087

Percent survival

P=0.006
—— Low expression group

| = High expression group
T T T T T T 1
Paracancerous tissue  Cancer tissues 0 12 24 36 48 60

Time(month)

Figure | High expression of LINC01087 in BC. (A) Thermography of differential IncRNA expression based on TCGA database. (B) Analysis of differential IncRNA
expression in GSEI13851 microarrays from the GEO database. (C) Volcano plot of differential IncRNA expression based on TCGA database. (D) Volcano plot of differential
IncRNA expression in GSEI 13851 microarrays from the GEO database. (E) Relative expression of LINC01087 in BC based on TCGA database. (F) Relative expression of
LINCO1087 in GSEI13851 microarrays from the GEO database. (G) Relative expression of LINC0O1087 in tissues of the BC patients. (H) The relationship between the
LINCO1087 expression and the 5-year survival rate of patients. ** means P<0.01, and *** means P<0.001.
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Table | Relationship Between LINCO01087 and Pathological Data About the Patients

Abbreviations: ER, estrogen receptor; PR, progesterone receptor; HER2, huma

Knock-Down of LINCO1087

Breast Cancer Cells (

Promotes Apoptosj
Apart from patients’
relative expression
BCCs, and foungdaa

sion in the cgiB 9
LINCO0108 ’
LINCO10877 @y i Chce vectors (Figure 2B),

L INCO1087#1 interference vectors
with the lowest eXression of LINC01087 into BCC
lines (MDA-MB-231 and MCF-7). It was turned out
that transfection of si-LINCO01087#1 strongly inhibited
the expression of LINC01087 (Figure 2C). We further
analyzed the growth of those transfected cells through

rify the influence of

we constructed si-

and transfected

CCK-8 assay, Transwell assay, scratch adhesion assay,
and flow cytometry. The CCK-8 assay revealed that
compared with si-NC intervention, si-LINCO01087#1
intervention significantly weakened cell proliferation

Factor Relative Expression of LINC01087 x2-value P-value
High Expression (n=29) Low Expression (n=29)

Age 1.801 0.180
260 years (n=23) 14 (48.28%) 9 (39.13%)
<60 years (n=35) 15 (42.86%) 20 (68.97%)

Tumor size 1.137 0.286
22 cm (n=34) 15 (51.72) 19 (65.52)
<2 cm (n=24) 14 (48.28) 10 (34.48)

ER 0.598
Positive (n=26) 12 (41.38) 14 (48.28)
Negative (n=32) 17 (58.62) 15 (51.72)

PR 0.357
Positive (n=30) 17 (58.62) 13 (46.43)
Negative (n=28) 12 (41.38) 15 (53.57)

HER2 0.113
Positive (n=25) 15 (55.56) 10 (3
Negative (n=33) 12 (44.44) | .5

TNM staging 6.905 0.009
I+l stage (n=28) 9 (31.03)
II+1V stage (n=30) 20 (68.97)

Lymphatic metastasis 5.613 0.018
Positive (n=31) 20 (68.97)
Negative (n=27) 9 (31.03)

al gro factor receptor-2.

igure 2D), and Transwell assay and scratch adhesion
assay revealed that si-LINCO1087#1 suppressed cell
invasion and migration (Figure 2E and F). In addition,
flow cytometry revealed that transfection of si-
LINCO1087#1 dramatically up-regulated cell apoptosis
rate (Figure 2G). We also carried out tumor xenotrans-
plantation in nude mice, finding that the volume and
mass of tumor in each nude mouse injected with si-
LINCO1087#1 were significantly smaller than those of
tumor in each nude mouse injected with si-NC (Figure
2H). These findings indicated that knock-down of
LINCO01087 could inhibit BCC growth.

LINCOI1087 Targetedly Regulates the
miR-335-5p Expression in BCCs

In order to further explore relevant mechanisms of
LINCO01087, we predicted potential targeted miR of
LINCO01087 through the online prediction website,
http://starbase.sysu.edu.cn/, and found targeted binding
locus between LINC01087 and miR-335-5p (Figure 3A).
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For this reason, we constructed LINC01087-WT and
LINC01087-MUT vectors,
luciferase reporter assay. It was turn out that miR-335-

and carried out a dual-

Sp-mimics suppressed the fluorescence activity of
LINCO01087-WT, but did not suppress the activity of
LINCO01087-MUT, which indicated that LINC01087

T
sh-LINC01087

CCs. (A) Expression of LINC01087 in BCCs. (B) Relative expression of LINC01087 in LINCO1087 inhibitors. (C) Relative
B-231 and MCF-7 cells transfected with si-LINCO1087#1. (D) Proliferation of MDA-MB-231 and MCF-7 cells transfected with si-
vasion of MDA-MB-231 and MCF-7 cells transfected with si-LINCO1087#1. (F) Mobility of MDA-MB-231 and MCF-7 cells transfected with si-
glative expression of miR-335-5p in BC tissues. (G) Apoptosis rate of MDA-MB-23| and MCF-7 cells transfected with si-LINCO01087#1. (G) LINC01087
d to miR-335-5p in BC tissue. (H) Volume and mass of tumor after tumor xenotransplantation. ¥ means P<0.05; ** means P<0.01, and *** means

could targetedly regulate miR-335-5p (Figure 3B). For
the purpose of better verifying the correlation between
miR-335-5p and LINC01087, we further carried out RIP
assay and RNA pull-down assay. The RIP assay demon-
strated that Ago2 antibody precipitated miR-335-5p and
LINCO01087 more strongly than IgG antibody (Figure
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ound that the miR-335-5p expression
ed with si-LINCO1087#1 signifi-
cantly increased, while the miR-335-5p expression in
those transfected with pcDNA-LINCO01087 was reversed
(Figure 3E and F). We also found decreased expression
of miR-335-5p in BC tissues (Figure 3G), a negative
miR-335-5p LINCO01087

relation  between and

(Figure 3H).

Relative expression of LINC01087

were targeted binding sites between LINCO01087 and miR-335-p. (B) Dual-luciferase reporter assay

confirmed the precipitation of LINC01087 and miR-335-5p Ago2 antibody. (D) RNA

probe. (E) Relative expression of miR-335-5p in BCCs transfected with si-LINCO1087#| or

087 was negatively correlated with miR-335-5p in BC tissues. (H) Pearson test to
*** indicates P<0.001.

MiR-335-5p Suppresses the Invasion and
Migration of BCCs by Targetedly
Regulating ROCKI

For the purpose of investigating relevant mechanisms of
miR-335-5p, we predicted target genes of miR-335-5p
through Targetscan, starbase3.0, miRDB, and miRTarBase
together, and found a total of 11 target genes (Figure 4A,
Table 2). Based on the findings and current references and
data, we selected ROCKI1 for further analysis, and found
through dual-luciferase reporter assay that miR-335-5p
could inhibit the activity of ROCK1-WT (Figure 4B and
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OCKI1 increased the protein
of ROCK1lin cells, while co-
inhibited the 1gpase of ROCKI1 expression in the cells
(Figure 4D). Cell experiments showed that pcDNA-

Table 2 Potential Target Genes Downstream of miR-335-5p
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ROCKI could intensify cell proliferation (Figure 4E), inva-
sion (Figure 4F), and migration (Figure 4G), while the
effects were reversed after co-transfection of it with miR-
335-5p-mimics. The experiments also showed that ROCK1
was highly expressed in tissues of the BC patients (Figure
4H), and it was negatively correlated to miR-335-5p, but
positively correlated to LINC01087 (Figure 4I).

LINCO1087 Regulates the Growth of
BCCs via the miR-335-5p/ROCKI Axis

At the end of this study, we wanted to confirm that
LINCO01087 could act as a miR-335-5p sponge to affect the
biological function of BCCs by regulating ROCK1, so we
transfected si-LINC01087#1 + miR-335-5p-inhibit, si-
LINCO01087#1+pcDNA-ROCKI, si-LINC01087#1, and si-
NC into BCCs (MDA-MB-231 and MCF-7) (Figure 5A and
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transfected cells. It
miR-335-5p-inhibit

@Wptosis (Figure 5G) of BCCs.
o found that the up-regulation in the
relative expression @y ROCK1 caused by transfection of
miR-335-5p-inhibit and pcDNA-ROCK1 was reversed by
co-transfection with si-LINC01087#1 (Figure SH).

In addition, we

Discussion

In this study, we verified that LINC01087 was overex-
pressed in BC tissues and could mediate miR-335-5p/
ROCK1, and we also found that knock-down of
LINCO01087 could suppress cell viability, and thus affect

s after co-transfection. (D) Changes in the invasion ability of cells after co-transfection. (E) Changes in the
e of cells after co-transfection. (G) Detection of apoptosis rate after cotransfectionby flow cytometry. (H)

the proliferation, invasion, migration, and apoptosis of
BCCs, but the addition of miR-335-5p-inhibit and
pcDNA-ROCKI could reverse the effect. It indicated that
LINCO01087 could be used as a possible therapeutic target
for BC and was expected to be a new indicator of it.
LncRNA is a hot research area in recent years. People
initially hold that IncRNA was a metabolic “waste” in the
transcription process. However, thanks to the continuous
improvement of scientific research level this year, growing
studies have found that LncRNA is an important part of
RNA processing, genome reprogramming, and chromatin
modification, and it affects the development and progres-
sion of various tumors.”*' In recent years, many studies
have concluded that IncRNA is strongly linked to BC. For
example, one study has discovered that LncRNA-ATB
enhances the resistance against trastuzumab in BC tissues
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and intensifies the invasion and metastasis of them,?? and
one other study has revealed that LncRNA UCA1 pro-
motes the epithelial-mesenchymal
BCCs by enhancing the Wnt/B-catenin signaling
pathway.>> LINC01087 is located on human 2q21.1 chro-
mosome, but there has been no study on it. We analyzed

transformation of

the potential differential IncRNA expression in BC based
on TCGA and GEO databases, finding that the expression
of LINCO01087 in cases with cancer was high in both
databases. Therefore, we deduced that LINC01087 may
affect the development and progression of BC, so we
conducted further research on it.

We first determined the expression of LINC01087 in BC
tissues, finding that LINC01087 was highly expressed in BC
patients, and patients with high LINC01087 expression faced
significantly higher rates of high TNM staging and lymphatic
metastasis than those with low LINC01087 expression. We
also analyzed the S5-year survival rate of the patients and
found that the survival rate of patients with high expression
of LINCO01087 decreased, which suggested that LINC01087
may affect the development of BC. Moreover, we carried out
basic experiments, and found that knock-down of
LINCO01087 significantly weakened cell viability, in which
the proliferation, migration, and invasion of cells werd®
ited, while the apoptosis rate was raised. Our tumor
transplantation assay also showed that kngg

indicated that
a potential target for BC ther;

These findings

various tumor cells.?%2”

For exarg ller et al*® has found an
interacs H19/miR-675 and IncRNA
NEAT1/ , and one other study has revealed

that H3K27 4
zumab in BC pa®nts and the epithelial-mesenchymal tran-
IncRNA TINCR and targeting
microRNA-125b.2° In this study, we carried out an online

wlation induces the resistance against trastu-

sition by activating

predictive analysis on potential targeted miR of LINC01087
and found that there was binding locus between miR-335-5p
and LINCO01087. MiR-335-5p, as a tumor suppressor gene,
has low expression in many tumors. For the purpose of
confirming the relationship between miR-335-5p and
LINCO01087, we carried out dual-luciferase reporter assay,

RIP assay, and RNA pull-down assay on them. It was con-
firmed that LINC01087 could act as a miR-335-5p sponge to
negatively regulate the miR-335-5p expression, and miR-
335-5p was lowly expressed in BC patients, and negatively
correlated with LINC01087, which indirectly confirmed that
LINCO01087 could regulate miR-335-5p.

The mode that miR affects tumor growth through targeted
regulation of downstream genes has been confirmed by many
studies.*® For the purpose of further exploring how miR-335-
S5p affects the growth of BC, we further predicted its down-
stream target genes and found a tgisimat 11 potential target
1. ROCKI is
¢d when bind-

o and plays

igration.® For

with ROCK1. Our dual-luciferase reporter
ated that the luciferase activity of ROCK1-
suppressed by miR-335-5p-mimics, and further
ents demonstrated that miR-335-5p-mimics could
inhibit the ROCKI1 expression in cells transfected with
pcDNA-ROCKI1, and it could also reverse the enhancement
of pcDNA-ROCKI on cell proliferation, invasion, and migra-
tion, which implied that miR-335-5p could affect the devel-
opment of BC by targetedly regulating ROCKI. Clinical
experiments revealed that ROCK1 was highly expressed
in BC, negatively correlated with miR-335-5p, but positively
correlated with LINCO01087. Therefore, we deduced that
LINCO01087 can act as a miR-335-5p sponge to affect the
expression of ROCK1 and participate in the invasion and
migration of BC. In order to verify this point, we co-
transfected vectors, and it was turned out that co-transfection
of si-LINCO01087#1 and miR-335-5p-inhibit or pcDNA-
ROCKI could reverse the effect of si-LINC01087#1 on the
proliferation, invasion, migration, and apoptosis of BCCs.
Although this study has confirmed relevant mechanisms
of LINC01087 in BC, it still has certain limitations. Firstly,
whether LINC01087 can be adopted as a potential diagnostic
indicator for BC remains unclear. Secondly, one study by
Yang et al** has found that LINC01087 is lowly expressed in
TNBC, but we do not collect patients with TNBC for our
study, so we are unable to determine the mechanism of
LINCO01087 in TNBC. Therefore, we hope to further
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excavate the function of LINC01087 in BC and the value of it
in TNBC to further support our research results.
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