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Long non-coding RNA LSINCTS5 inactivates Wnt/p-catenin
pathway to regulate MCF-7 cell proliferation and motility through
targeting the miR-30a
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Background: Breast cancer (BC) is the most common malignant tumor among women. Earlier studies
showed that long stress-induced non-coding transcript 5 (LSINCTS5) was implicated in BC. However, the
potential mechanisms of LSINCTY in BC is still elusive.

Methods: Relative expression of LSINCTS in BC tissues and cells were quantified by quantitative real-
time reverse transcription PCR (qRT-PCR). shRNA was employed to specifically knockdown endogenous
LSINCTS in BC cells. Cell growth and invasion activity of BC cells was assessed by colony formation and
transwell migration assay, respectively. The association between LSINCTS and miR-30a was conducted by
luciferase reporter assay. Subcutaneous injection of sh-LSINCTS transfected MCF-7 cells into the ventral
regions of mice to form tumors. Mice were divided into three groups (n=10): control group, sh-NC group,
sh-LSINCTS group (sh-NC or sh-LSINCTS transfected MCF-7 cells injected into mice). Tumor weight
was checked after 30 days post-injection.

Results: LSINCTS was significantly up-regulated in BC tissues and cells. LSINCTS knockdown
suppressed proliferation, invasion, and epithelial-mesenchymal transition (EMT) in vitro and in vivo.
LSINCTS acted as a sponge molecule and targeted miR-30a in BC cells. Further mechanistic study exhibited
that overexpression of LSINCTS5 promoted the expression of Wnt/B-catenin-related proteins (B-catenin,
TCF4, and c-Myc). In vivo, xenograft nude mice experiment indicated sh-LSINCT? inhibited tumor growth
and motility by targeting miR-30a through modulating Wnt/B-catenin pathway.

Conclusions: The present results uncovered that LSINCTS knockdown suppressed BC growth and
metastasis via the miR-30a/Wnt/B-catenin axis, and it served as a potential therapeutic target for early
diagnosis and treatment of BC patients..
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Introduction

As the most common malignant tumor among women,
breast cancer (BC) displays a rapidly increasing morbidity
and incidence in China (1). The high morbidity and
incidence were attributed due to invasiveness, poor
prognosis, and resistance against current therapies (2).
Therefore, traditional therapies, including surgery,
hormonotherapy, radiation therapy, and chemotherapy,
were not efficacious in the treatment of advanced BC (3).
It is still imperative to develop efficient therapies for the
treatment of BC. The critical point to discover is how
BC initiates, progresses, invades, and recurs. Thus, the
underlying molecular mechanisms of BC still need to be
addressed urgently.

Long non-coding RNAs (IncRNAs) are a class of RNAs
consisted of 200 nucleotides. Generally, dysregulation
of IncRNAs was implicated in tumorigenesis (4,5). Long
stress-induced non-coding transcript 5 (LSINCTS)
plays a crucial role in regulating cell proliferation (6).
Previous studies indicated LSINCTS was involved in
various cancers, including osteosarcoma (7), gastric cancer
(8,9), bladder cancer (10) and ovarian cancer (11). It has
been reported that patients with colorectal cancer or
gastric cancer have a higher level of LSINCTS, and their
survival rate is poor (12). Another study by Mansoori
et al. suggested LSINCTS5 was downregulated in the
overweight-obese subgroup, which was considered mass
associated with a reduction in BC risk (13,14).

MicroRNAs (miRNAs), non-coding RNAs consisted
of 20-22 nucleotides, play crucial roles in various cancers
(15,16). The roles of miRNAs are mainly realized by
recognizing the 3' untranslated region (UTR) sequence
of target genes, and the subsequent degradation of these
targeted mRNAs or inhibition of their translation (17).
miR-30a was reported to be involved in cell proliferation,
apoptosis, motility in tumor cells (18-20). LncRNAs
regulate gene expression by sponging miRNAs at the
post transcriptional level during tumor progression (21).
Nevertheless, whether LSINCT'5S combined with miR-30a
to co-regulate BC remains unknown.

In this study, the aim was designed to investigate the
role of LSINCTS5 in BC and its regulatory molecular
mechanism. The present study indicated a novel regulatory
mechanism that LSINCTS inhibited proliferation and
motility of MCF-7 cells by inactivation of the Wnt/
B-catenin pathway sponging miR-30a in vitro and in vivo.
The study proved that LSINCTS might be a promising
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target for BC therapy. We present the following article in
accordance with the ARRIVE reporting checklist (available
at http://dx.doi.org/10.21037/atm-20-7253).

Methods
Patient samples

The subjects were 53 patients (clinical and follow-up data)
with BC who underwent tumor resection in The Eighth
Affiliated Hospital Sun Yat-sen University from September
2012 to February 2015. Prior to obtaining these fresh tissue
specimens, all patients signed a written informed consent
form. All BC tumors were confirmed by two pathologists,
and BC grade and stage were classified according to the
International Union Against Cancer guidelines (22). BC
specimens and corresponding non-cancerous tissues were
collected and stored at -80 °C. All procedures performed in
this study involving human participants were in accordance
with the Declaration of Helsinki (as revised in 2013). This
study was approved by the ethics committee of Sun Yat-sen
University.

Cell culture

Human BC cell lines (MCF-7, MDA-MB-231, MDA-
MB-468, and SKBR-3) and normal breast epithelial cell line
MCF-10A were obtained from the Type Culture Collection
of the Chinese Academy of Science (CCTCC, Wuhan,
China), and cultivated in Dulbecco’s modified Eagle’s
medium or RPMI-1640 medium (Gibco, Grand Island, NY,
USA) supplemented with 10% fetal bovine serum (FBS),
100 U/mL penicillin, and 100 pg/mL streptomycin under
pH 7.2. (Invitrogen, Grand Island, NY, USA). Cells were
cultured at 37 °C with 5% CQO,in a humid incubator.

Cell transfection

The short hairpin RNA (shRNA) specifically targeting
LSINCTS5 (called sh-LSINCTS) was synthesized by
GenePharma (Shanghai, China), and nonspecific shRNA
was used as negative control (sh-NC). The full-length
sequence of LSINCTYS was inserted into pcDNA3.1 vector
(pcDNA-LSINCT'S, Invitrogen, Grand Island, NY, USA)
and an empty pcDNA vector as negative control. The
miR-30a mimic, miR-30a inhibitor, and corresponding
NC were synthesized by RiboBio (Guangzhou, China).
According to the manufacturer’s protocol, MCF-7 cells
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Table 1 The primer sequence of genes

Gene Sequence (5' to 3)

LSINCT5 F: CTCTAGGACTAACGCCTAGGCA

R: TCGCCATCGGACAATCGGCTCGG

GAPDH F: GTCAGGATCCACTCATCACG
R: GATCGGACTTACGGACTCACATC
miR-30a F: TCAGGGCTCAACGTACGGCGGC
R: CCGTACCTAAGGTCGCTGCCTG
uée F: CTCGCTTCGGCAGCACA

R: AACGCTTCACGAATTTGCGT

was stably transfected with all plasmids for 48 hours using
Lipofectamine 3000 reagent (Invitrogen, Grand Island, NY,
USA).

Quantitative real-time reverse transcription PCR (qRT-
PCR)

Total RNA was extracted from MCF-7 cells and tumor
tissues with TRIzol reagent (Tiangen; Beijing, China)
and monitored by a Real-Time PCR System (Applied
Biosystems, USA) with FastKing One-Step RT-qPCR Kit
according to the manufacturer’s protocol (Tiangen; Beijing,
China). PCR system according to the following procedure:
50 °C for 45 minutes for reverse transcription and 85 °C
for 5 minutes for pre-degeneration. 94 °C for 15 seconds,
followed by 35 cycles at 60 °C for 40 seconds. Quantitative
results were calculated with 2**“. DNA amplification was
repeated three times. The primers were listed in Table 1.
GAPDH or U6 was used as an internal reference.

Plate clone formation assay

MCEF-7 cells were seeded in a 6-well plate at a density of
250 cells/well and incubated at 37 °C, 5% CO, for ten days.
After fixed with methanol and stained with crystal violet
solution for 30 minutes, cells were cleaned with water and
air-dried. The clones with >150 cells were counted with
an optical microscope, and the clone formation rate was
calculated as earlier (23). All results were repeated at least
three times.

Dual-luciferase reporter assay

The 3' UTR segments of LSINCTS (wt and mut)
containing the predicted binding site for miR-30a were
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amplified and inserted into the pmirGLO- vector (
Promega, Madison, WI, USA). The primary sequence of
LSINCTS was listed as below: forward, 5'-CTCGAGTG
TAGTCCCAGCTACTCAG-3'; reverse, 5'-GACGCGT
TGGAGACCATCCTGGCTAACA-3". MCF-7 cells were
co-transfected with LSINCTS (wt or mut) and miR-30a
mimics or NC, respectively, followed by lysis for analyzing
the relative luciferase activity 48 h later, according to the
manufacturer’s protocol (Promega, Madison, WI, USA). All
results were repeated at least three times.

Western blot assay

Cells and tumor tissues were lysed with RIPA buffer (sc-
24948, Santa Cruz Biotechnology, USA). After separation
by 12% SDS polyacrylamide gel, the corresponding
proteins were moved to polyvinylidene difluoride (PVDF)
membranes (Millipore, IPFL00010, Billerica, MA, USA).
Primary antibodies specific to Ki-67 (sc-23900, 1:1,000,
Santa Cruz Biotechnology, USA), caspase-3 (sc-271759,
1:1,000, SCB, USA), E-cadherin (sc-8426, 1:1,000,
SCB, USA), Vimentin (sc-80975, 1:1,000, SCB, USA),
N-cadherin (sc-8424, 1:1,000, SCB, USA), B-catenin
(#2698, 1:1,000, Cell Signaling Technology, USA), TCF4
(#2953, 1:1,000, CST, USA), c-Mye (#9402, 1:1,000, CST,
USA), GAPDH (sc-66163, 1:1,000, SCB, USA) were
applied. After that, matched secondary antibodies incubated
membranes samples (sc-516102, SCB, USA) and examined
with enhanced chemiluminescence (ECL) substrate kit
(Amersham Biosciences). Image ] software analyzed the
protein levels. All results were repeated at least three times.

Transwell assay

Transwell assay was employed to investigate invasion
ability. After transfection with sh-LSINCTS5 or miR-
30a inhibitor and in combination, MCF-7 cells were
incubated in serum-free medium for 24 h. Then, the cell
suspension was collected and seeded into upper chambers
(200 mL per chamber). Meanwhile, the lower chambers
were supplemented with 600 pL medium holding 10%
FBS. Post incubation at 37 °C for 48 h, the chambers were
pulled out and washed with PBS twice. A cotton swab was
used to expunge the residual cells on the upper membranes.
After fixed with 95% alcohol and stained with 0.1% crystal
violet, cells were observed under an optical microscope
(Leica, Germany), and the average invasive cell number was
recorded. All results were repeated three times.
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Figure 1 LSINCTS is highly expressed in BC. (A) LSINCTS level in BC tissues and corresponding non-cancerous tissues. (B) Survival rate
in BC patients based on LSINCTS level. (C) LSINCTS level in BC cell lines and normal breast epithelial cell line. *, P<0.05, **, P<0.01 vs.

matched group. BC, breast cancer.

Animal model

In vivo model experiments were performed following
the NIH Guide for the Care and Use of Laboratory
Animals (National Academy of Sciences Press, 2011) and
were approved by the ethics committee of Sun Yat-sen
University. A total of 30 BALB/c nude mice (4-6 weeks
old, 16-22 g) were obtained from the Animal Center of
The Second Hospital of Lanzhou University and housed in
a controlled environment at 18-22 °C, humidity 55-60%,
in a 12-h light/dark cycle with free access to get food and
water. Untreated MCF-7 cells or MCF-7 cells transfected
with sh-LSINCT' or sh-NC were subcutaneously injected
into the ventral regions of mice to form tumors. Post
successful modeling, mice were divided into three groups
(n=10): control group, sh-NC group, sh-LSINCT5 group.
Then, the tumor weight and size [volume=(maximum
diameterxminimum diameter’)/2] were evaluated after
30 days post-injection. Thirty days after injection, mice
were euthanized with pentobarbital sodium (200 mg/kg
body weight) by intraperitoneal injection. Tumors were
collected for further study.

Immunobhistochemistry (IHC)

IHC assay was conducted to investigate the expression of
Ki-67 and Vimentin in tumor-bearing mice. After dewaxing
and rehydration, 4 pm sections were incubated with primary
antibodies (Ki-67, #9449, 1:500, CST, USA; Vimentin,
#5741, 1:200, CST, USA) overnight at 4 °C. The next day,
corresponding secondary antibodies were added according
to the manufacturer’s protocol. The visual images were
observed under a light microscope.
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Statistical analysis

The statistical analysis was conducted with SPSS 21.0
(IBM, Armonk, USA). Measurement data were shown as
mean + SD (x £ 5), and the student’s 7-test analyzed data,
and it is consistent with the normal distribution. The chi-
square test was expressed by y’, and Kaplan-Meier (K-M)
analysis survival curve was used to draw the total survival.
Data analysis of multiple sets was undertaken with One-
way ANOVA followed by Bonferroni post-hoc test.
Enumeration data were provided in a percentage or ratio
and verified by Chi-Square test. P<0.05 showed statistical
significance.

Results

LSINCTSY was bighly expressed in BC and positively
correlated with the progression of BC

As shown in Figure 14, the level of LSINCTS in tumor
tissues was obviously higher than that in adjacent normal
ones. Additionally, K-M analysis revealed that the high
expression of LSINCT'S indicated an unfavorable prognosis
of patients with breast cancer (Figure 1B). We found a clear
correlation of LSINCT'S level with tumor stage and lymph
node metastasis, and distant metastasis in patients with BC,
but not with age and tumor size in those patients (Table 2).
Also, the level of LSINCTS in BC cell lines (MCF-7,
MDA-MB-231, MDA-MB-468, and SKBR-3) and normal
breast epithelial cell line MCF-10A was detected by RT-
qPCR. Results in Figure 1C showed that the expressions
of LSINCTS in BC cell lines was up-regulated, which was
consistent with those in tissues. Notably, the differential
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Table 2 Relationship of LSINCTS5 expression with
clinicopathologic characteristics of BC

Case LSINCT5 expression
Variables P value
(0=33) " High (n=27) Low (n=26)
Age (years) 0.398
<60 20 12 8
>60 33 15 18
Tumor size (cm) 0.387
<4 18 11 7
>4 35 16 19
T stage 0.012
T1-T2 21 6 15
T3-T4 32 21 i
Lymph node metastasis 0.018
No 36 14 22
Yes 17 13 4
Distant metastasis 0.028
No 28 10 18
Yes 25 17 8

expression of LSINCTS in MCF-7 cells was most
significant. Therefore, we chose MCF-7 cells as further
research object.

LSINCTS is a molecular sponge for miR-30ain BC cells

To further assess the potential molecular mechanisms
underlying LSINCTS in BC, the StarBase v2.0 (http://
starbase.sysu.edu.cn/) and miRcode (http://mircode.org/)
online tools were used to predict the potential binding
partners. miR-30a was predicted to be a potential target for
LSINCTS (Figure 24). QRT-PCR checked MiR-30a. As
shown in Figure 1B, compared with negative control (sh-
NC), LSINCTS was successfully knocked down in MCEF-
7 cells transfected with specific ShRNA (sh-LSINCTS).
Besides, knockdown LSINCT'S by sh-RNA noticeably
upregulated miR-30a level, while overexpression of
LSINCT'S had opposite effects. In the sh-LSINCTS group.
A reversed result was observed in the miR-30a inhibitor
group. (Figure 2B,C,D) Consequently, the luciferase
report assay was used to confirm the relationship between
LSINCTS and miR-30a further. There was a significant
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down-expression in LSINCTS wt and miR-30a mimic
group, while there was no markedly effects were observed
in LSINCTS5 mut and miR-30a mimic group (Figure 2E).
These results, in short, showed that miR-30a targeted
LSINCTS and negatively regulated LSINCTS in MCF-7
cells.

Knockdown LSINCTS inbibited cell proliferation by
regulating miR-30a in MCF-7 cells

Plate clone formation and Western blot assays were
employed to investigate the proliferation ability of
LSINCTS5 on MCF-7 cells. As shown in Figure 34,
compared with the control group, the plate clone formation
rate was observably decreased in the sh-LSINCTS group,
while the addition of miR-30a inhibitor elevated colony-
forming rate estimate from 38% to 79% in MCF-7 cells
after a 10-day culture. Besides, western blot assay exhibited
the cells transfected with sh-LSINCTS5 were markedly
elevated in the Ki-67 protein level and decreased the
cleaved caspase-3 protein level in MCF-7 cells (Figure 3B).
Collectively, all the results displayed that knockdown
LSINCTS by shRNA inhibited cell proliferation by
regulating miR-30a in MCF-7 cells.

Knockdown LSINCTYS suppressed cell motility by
regulating miR-30a in MCF-7 cells

Transwell and Western blot assays were employed to
investigate cell motility. As shown in Figure 44, Transwell
assay displayed that knockdown LSINCTS by sh-RNA
markedly decreased invasive cells estimate from 52 to
12 compared to control, while miR-30a inhibitor
counteracted the inhibition induced by sh-LSINCTS.
Besides, cell morphology also changed significantly after
knockdown LSINCTS by sh-RNA. As shown in Figure 4B,
in the control group, cells arranged loosely, and the
morphology changed markedly. However, knockdown
LSINCTS by sh-RNA markedly alleviated the changes and
increased cell adhesion and tightness. Furthermore, western
blot exerted that transfection with sh-LSINCTS5 markedly
elevated E-cadherin (epithelial marker protein) level and
decreased Vimentin and N-cadherin (mesenchymal marker
proteins) levels in MCF-7 cells. However, transfection with
miR-30a inhibitor had opposite effects (Figure 4C). The study
altogether suggested that knockdown LSINCT'S suppressed
cell motility by regulating miR-30a in MCF-7 cells.

p-catenin/TCF4/c-Myc pathway took part in the roles of
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experiment, and the bar graph is a composite of three independent experiments (**, P<0.01 vs. control). wt, wild type; mut, mutant type;

qRT-PCR, quantitative real-time polymerase chain reaction; shRNA, short hairpin RNA; NC, negative control.

LSINCTS

A further mechanistic study was performed by using
Western blot to investigate the underlying molecular
mechanism of LSINCTS5 on MCF-7 cells. B-catenin/
TCF4/c-Myc was a part of the Wnt signaling pathway.
Therefore, the Wnt pathway antagonist (ICG-001)
was utilized to confirm further the implication between
LSINCT'S and B-catenin/TCF4/c-Myc pathway. As shown
in Figure 5A, overexpression of LSINCTS significantly
accelerated the expressions of B-catenin, TCF4, and
c-Myc. With the addition of ICG-001, the protein levels
of B-catenin, TCF4, and c-Myc were markedly decreased
in MCF-7 cells. Besides, overexpression of LSINCTS
dramatically promoted cell proliferation (Figure 5B) and
invasion (Figure 5C), while ICG-001 significantly inhibited
the facilitation. Our study proved that p-catenin/TCF4/

© Annals of Translational Medicine. All rights reserved.

c-Myc pathway participated in the roles of LSINCTS.

Knockdown LSINCTSY restrained tumor growth and
motility by inactivating p-catenin/TCF4/c-Myc pathway
in vivo

After feed 30 days, xenograft nude mice were sacrificed.
The in-situ tumors were harvested and weighed. As
shown in Figure 64,8 the tumor weight and volume was
significantly reduced in xenograft nude mice injected
by MCF-7 cells with sh-LSINCTS, compared with the
control group. Besides, qRT-PCR showed that after
injection by MCF-7 cells with sh-LSINCTS, LSINCTS
level was reduced, while miR-30a was increased in
xenograft nude mice (Figure 6C). The expression of Wnt
pathway-related proteins (B-catenin, TCF4, and c-Myc)
was monitored by Western blot. As shown in Figure
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Figure 3 Knockdown LSINCT'S inhibited cell proliferation by regulating miR-30a in MCF-7 cells. MCF-7 cells were transfected with sh-
LSINCTS5 or miR-30a inhibitor and in combination. (A) Clone formation images of MCF-7 cells in each group, images were magnified

at 20x (stained with 0.2% crystal violet solution). (B) The protein levels of Ki-67 and cleaved-caspase-3 were monitored in each group

by Western blot. The GAPDH protein was employed as an internal reference. All experiments were conducted in triplicate. The images

depicted a representative experiment, and the bar graph is a composite of three independent experiments. **, P<0.01 vs. control, *, P<0.01

vs. miR-30a inhibitor group. sh-LSINCT'S, short hairpin LSINCTS.

6D, knockdown LSINCTS significantly inhibited the
expressions of B-catenin, TCF4, and c-Myc. Furthermore,
the results from the IHC assay exhibited that the expression
of Ki-67 and Vimentin was reduced in tumors from sh-
LSINCTS group mice (Figure 6E). Together, we concluded
knockdown LSINCTS5 restrained tumor growth and
motility by inactivating the B-catenin/TCF4/c-Myc
pathway in vivo.

Discussion

As the most common tumor in women, BC caused
approximately 410,712 deaths, and the patients who
had BC have exceeded 4.4 million on a global scale (24).
Encouragingly, the mortality has been reduced due to
the application of tumor node metastasis ('NM) staging

© Annals of Translational Medicine. All rights reserved.

system and molecular diagnostic tests (25). However, the
clinical application of these kits was still limited, owing to
the high cost and regional availability (26). Therefore, it is
the most intuitive way to investigate the potential molecular
mechanism in the treatment of BC.

As critical regulators, IncRNAs play essential roles in
cell proliferation, apoptosis, and metastasis in BC (27-29).
Zhang et al. reported that overexpression of AFAP1-AS1
was implicated in poor survival, and knockdown AFAP1-
AS1 inhibited cell proliferation and motility, as well as
induced cell apoptosis in BC (30). Besides, as reported by
Basak et al., H19 played crucial roles in endocrine therapy
resistance, and downregulating H19 contributed to alleviate
Tamoxifen and Fulvestrant-resistance (31). Similarity, as a
newly discovered IncRNA, LSINCTS was also associated
with cell proliferation in BC (12). Consistent with these
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Figure 4 Knockdown LSINCTS suppressed cell motility by regulating miR-30a in MCF-7 cells. MCF-7 cells were transfected with sh-
LSINCTS5 or miR-30a inhibitor and in combination. (A) Cell invasion images of MCF-7 cells in each group, images were magnified at

200x (stained with 0.1% crystal violet solution). (B) Microscopic images of MCF-7 cells in each group, images were magnified at 100x. (C)
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blot. The GAPDH protein was employed as an internal reference. All experiments were conducted in triplicate. The images depicted a

representative experiment, and the bar graph is a composite of three independent experiments. *, P<0.05, **, P<0.01 vs. control, *, P<0.01 vs.

miR-30a inhibitor group. sh-LSINCT'S, short hairpin LSINCT'.

results, in the present study, we found that LSINCTS was
highly expressed in BC tissues and cell lines, the 5-year
survival of patients with high expression decreased. Further,
knockdown LSINCTS restrained cell proliferation,
invasion, and EM'T, which supported previous reports (6).
Collectively, the present study proved that LSINCTS
played a carcinogenic role in BC.

Nowadays, it is an excellent strategy to study the
interaction between IncRNAs and miRNAs to investigate
the mechanism of IncRNA-mediated tumorigenesis (32).
Most studies have shown that IncRNA compete with

miRNA for original responses, causing changes in
transcription and expression of miRNA. Low-expression
of miR-30a was always observed in BC cells (32,33). Zhang
et al. reported that knockdown FEZF1-AS1 inhibited BC
cell growth and motility by sponging miR-30a in vitro and
vivo (34). Further study carried out by Kawaguchi et al.
exhibited that overexpression of miR-30a was significantly
implicated in better survival in both luminal and basal-
like BC, demonstrating miR-30a could improve survival
of BC patient (35). Herein, our results are consistent with
the previous study. In the present study, miR-30a was

© Annals of Translational Medicine. All rights reserved. Ann Transl Med 2020;8(24):1635 | http://dx.doi.org/10.21037/atm-20-7253
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Figure 5 B-catenin/TCF4/c-Myc pathway took part in the roles of LSINCTS5. MCF-7 cells were transfected with pcDNA-LSINCT'S or
ICG-001 and in combination with ICG-001. (A) The protein levels of Wnt pathway-related proteins (B-catenin, TCF4, and c-Myc) were
monitored in each group by Western blot. The GAPDH protein was employed as an internal reference. (B) Clone formation images of
MCEF-7 cells in each group, images were magnified at 20x (stained with 0.2% crystal violet solution). (C) Cell invasion images of MCF-7
cells in each group, images were magnified at 200x (stained with 0.1% crystal violet solution). All experiments were conducted in triplicate.
The images depicted a representative experiment, and the bar graph is a composite of three independent experiments. *, P<0.05, **, P<0.01
vs. control, #, P<0.01 vs. ICG-001 group. TCF4, transcription factor 4; c-Myc, cellular myelocytomatosis oncogene.

confirmed to be a target of LSINCTS, and the miR-30a Aberrant regulation of the Wnt/p-catenin pathway

level in BC cells after transfection of pcDNA-LSINCT'S
or sh-LSINCT'5 was also changed.. Additionally, the cell
proliferation, invasion and EMT of miR-30a-inhibitor
transfected MCF-7 cells were accelerated. Thus, these data
indicated that LSINCTS could regulate miR-30a to affect
the growth and metastasis of BC cells.

© Annals of Translational Medicine. All rights reserved.

accelerated tumor initiation and progression (36-40).
Increasing evidence exhibited that various regulators,
including B-catenin, TCF4, and c-Myc, participated in BC
oncogenesis (41,42). As a primary protein of Wnt signaling,
B-catenin was phosphorylated by CK1 and GSK3p and
recognized by B-TrCP. However, in the Wnt pathway

Ann Transl Med 2020;8(24):1635 | http://dx.doi.org/10.21037/atm-20-7253
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Figure 6 Knockdown LSINCTS restrained tumor growth and motility by inactivating the p-catenin/T'CF4/c-Myc pathway in vivo. MCF-
7 cells untreated or transfected with sh-LSINCT'S were injected into the ventral regions of mice to form tumors. Post successful modeling,
mice were divided into three groups with 10 in each group: control group, sh-LSINCTS5 group (mice were injected with MCF-7 cells
transfected with sh-LSINCTY5). (A) Tumor weight in 3 groups. (B) Tumor volume in three groups. (C) LSINCTS5 and miR-30a were
monitored by qRT-PCR. (D) The protein levels of Wnt pathway-related proteins (B-catenin, TCF4, and c-Myc) were monitored in each
group by Western blot. The GAPDH protein was employed as an internal reference. (E) Expression of Ki-67 and Vimentin in tumors were
detected by IHC assay, images were magnified at 400x. *, P<0.05, **, P<0.01 vs. control. All experiments were conducted in triplicate. The

images depicted a representative experiment, and the bar graph is a composite of ten independent experiments. sh-LSINCTS, short hairpin

LSINCTS; sh-NC, short hairpin negative control; TCF4, transcription factor 4; c-Myc, cellular myelocytomatosis oncogene.

antagonist, B-catenin escaped from being phosphorylated
and recognized, and the dephosphorylated B-catenin
then translocated into the nucleus, worked together with
TCEF/LEF family to induce target gene expression (43).
Therefore, in our study, we determined the expression
levels of B-catenin, TCF4, and c-Myc. It was found
that knockdown of LSINCTS markedly inhibited the
expression of P-catenin, and the enhanced B-catenin level
further inactivated TCF4 and c-Myc expression. pcDNA-
LSINCTS cells significantly promoted Wnt/B-catenin
activation. All data presented that the roles of LSINCTS in

© Annals of Translational Medicine. All rights reserved.

BC were realized by regulating Wnt/p-catenin pathway.

In conclusion, the present study showed that LSINCTS
regulated MCF-7 cell proliferation and motility by sponging
miR-30a in vitro. The further mechanistic study indicated
that roles of LSINCTS5 in MCF-7 cells participated in the
Wnt/B-catenin pathway. The experiment in xenograft nude
mice showed knockdown LSINCTS targeted miR-30a to
inhibit tumor growth and motility through modulating
Wnt/B-catenin pathway in vive. The present results prove
that designing targeted drugs against LSINCT'S supplies a
new perspective for BC treatment.
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