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Background: Long noncoding RNAs (IncRNAs) have been shown to play an important role
in the development and progression of esophageal carcinoma (EC). Recently, IncRNA
LOC441178 was shown to be dysregulated in many cancer types; however, the role of
LOC441178 in EC remains unclear.

Materials and Methods: Flow cytometry, transwell and wound healing assays were used
to measure the apoptosis and migration in esophageal squamous cell carcinoma (ESCC)
cells. RT-qPCR was used to detect the level of miR-182 in LOC441178-overexpressed EC
cells. In addition, DNA methylation status of miR-182 promoter in LOC441178-
overexpressed ESCC cells was detected by methylation-specific PCR (MSP) and bisulfite
sequencing PCR.

Results: In this study, we found that LOC441178 negatively regulated miR-182 expression
in ESCC cells. In addition, overexpression of LOC441178 inhibited the proliferation and
migration and induced apoptosis in ESCC cells via downregulation of miR-182. Moreover,
overexpression of LOC441178 markedly inhibited the phosphorylation of Akt and phosphor-
ylation FOXO3a and increased the expression of FOXO3a in ESCC cells via downregulation
of miR-182. Mechanistically, LOC441178 overexpression epigenetically suppressed miR-
182 expression via DNA methylation. In vivo experiments revealed that overexpression of
LOC441178 inhibited ESCC tumor growth in mouse xenograft model.

Conclusion: Collectively, our data suggested that LOC441178 overexpression epigeneti-
cally inhibited tumorigenesis of ESCC via DNA methylation of miR-182. These data
indicated that the LOC441178/miR-182 axis might represent a novel therapeutic option for
the treatment of ESCC.
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Introduction

Esophageal carcinoma (EC) is the eighth most common malignant tumor world-
wide, which poses a great threat to public health."* EC is characterized by
aggressive invasion, high rate of metastasis and poor prognosis.” It is reported
that esophageal squamous cell carcinoma (ESCC) is the most common histological
subtype of EC, representing nearly 80% of the incidence of all EC.** The 5-year
survival rate of patients with EC remains only about 15-25% following diagnosis.®
Currently, traditional therapies such as surgery, radiotherapy and chemotherapy are
the effective treatments used for EC.” However, the serious side effects and

unexpected risks are not uncommon, including esophageal perforation, hemorrhage,
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dysphagia.®” Therefore, exploring the promising therapeu-
tic molecular targets may help to understand the diagnosis
and treatment of EC.

Long noncoding RNAs (IncRNAs) are a group of non-
coding RNAs longer than 200 nucleotides.'® Evidences
have been shown that several IncRNAs were dysregulated
and participated in the progression of human cancers
including ESCC.'"'? LncRNA may function as either
oncogenes or tumor suppressors, affecting different cellu-
lar processes, such as proliferation, apoptosis, and
metastasis.'* Xu et al found that LOC441178 was down-
regulated in oral squamous cell carcinoma (OSCC) tissues,
and overexpression of LOC441178 could inhibit the inva-
sion and migration of squamous carcinoma cells.'*
However, the role of LOC441178 in the progression of
ESCC remain largely unclear.

MiRNAs are a kind of non-coding RNA molecules,
1822 nucleotides in length."> Many microRNAs can
function as tumor suppressors and oncogenes, which are
associated with tumor carcinogenesis.'® MiR-182 plays an
oncogenic role in the progression of human cancers, such
as hepatocellular carcinoma, oral squamous cell carci-
noma, melanoma, and EC."72° Zhu et al found that miR-
182-5p was significantly upregulated in ESCC tissues, and
overexpression of miR-182-5p could promote the growth
and metastasis in ESCC cells.”' These findings support
that miR-182 may functions as an oncogene in EC.

Epigenetic changes play an important role in the occur-
rence and development of cancers.”? Epigenetic mechan-
isms include DNA methylation, chromatin remodeling and
histone modifications, which could regulate gene expres-
sion and cellular differentiation.”> DNA methylation plays
an important role in the regulation of EC.** It has been
shown that IncRNAs can interact with miRNA and conse-
quently mediate gene expression at the epigenetic, tran-
scriptional, and post-transcriptional levels.?> In addition,
IncRNAs downregulate miRNAs via DNA
methylation.”® However, the interaction of LOC441178
and miR-182 in EC was seldom explored.

can

In this study, we showed that overexpression of
LOC441178 reduced the level of miR-182 in ESCC
cells. In addition, LOC441178 overexpression was suffi-
cient to suppress the tumorigenicity of ESCC cells through
downregulating miR-182 expression. Mechanistically,
LOC441178 may epigenetically inhibit miR-182 expres-
sion through DNA methylation. Our data suggested that
LOC441178/miR-182 axis may serve as a promising ther-

apeutic option for the treatment of ESCC.

Materials and Methods

Cell Culture

The human ESCC cell lines TE-9 and Eca-109 were pur-
chased from Type Culture Collection of the Chinese
Academy of Sciences (Shanghai, China). The cell lines
were grown in DMEM medium supplemented with 10%
fetal bovine serum (FBS; Thermo Fisher Scientific,
Waltham, MA, USA) and 1% penicillin-streptomycin, and
cultured in a humidified atmosphere of 37°C with 5% CO,.

Cell Transfection and Lentivirus Infection
MiR-182 agomir was purchased from GenePharma
(Shanghai, China). Lipofectamine 2000 (Thermo Fisher
Scientific) was used to transfect miR-182 agomir into
TE-9 and Eca-109 cells.

and LOC441178-overexpressed
viruses were obtained from Ribobio (Guangdong, China),
named vector-control and LOC441178-OE. The plasmids
expressing lentivirus, packaging plasmid (pAX2) and

The control lent

envelope plasmid (pMD2.G) were transfected into 293T
cells for 72 h. After that, virus-containing supernatant was
collected, and then added into TE-9 and Eca-109 cells in
the presence of polybrene (Santa Cruz Biotechnology, CA,
USA) for 48 h. Later on, infected cells were then cultured
with 2.5 pg/mL puromycin (Thermo Fisher Scientific) to
select stable LOC441178-overexpressing cells. Cells of the
blank control group were not transfected.

Real-Time Quantitative Polymerase Chain

Reaction (RT-qPCR)

The total RNA from TE-9 and Eca-109 cells was isolated
using TRIzol reagent (Thermo Fisher Scientific). Reverse
transcription reactions were performed using the
EntiLink™ 1st Strand cDNA Synthesis Kit (ELK
Biotechnology). After that, real-time PCR was performed
using SYBR Premix Ex Taqll Kit (Takara Bio Inc. Shiga,
Japan) on the StepOnePlus System (Applied Biosystems,
CA, USA). The relative expression of LOC441178 was
calculated using the 2-AACt method, and B-actin was used
as endogenous controls. The relative expressions of miR-
21, miR-182, miR-141, miR-424 and miR-543 were cal-
culated using the 2—AACt method, and U6 was used as
endogenous controls. f-actin, Forward, 5-GTCCACC
GCAAATGCTTCTA-3'; Reverse, 5'-TGCTGTCACCT
TCACCGTTC-3'. LOC441178, Forward, 5-TGGTGA
AAACCACGTGGAAC-3% Reverse, 5'-GAGT
CCACCAAAGGGAGAAGTC-3". ue, Forward,
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5'-CTCGCTTCGGCAGCACAT-3', Reverse, 5
AACGCTTCACGAATTTGCGT-3'. MiR-182, Forward,
5'-CAACTACTCAACTGAATTGCCGA-3; Reverse, 5'-
CTCAACTGGTGTCGTGGAGTC-3'. MiR-141,
Forward, 5'-GCATCTTCCAGTACAGTGTTGG-3;
Reverse, 5-CTCAACTGGTGTCGTGGAGTC-3. MiR-
21, Forward, 5-TGGGCTTATCAGACTGATGTTGA-3'";
Reverse, 5-CTCAACTGGTGTCGTGGAGTC-3'. MiR-
424, Forward, 5'-ATAATCAAAACGTGAGGCGCT-3';
Reverse, 5-CTCAACTGGTGTCGTGGAGTC-3'. MiR-
543, Forward, 5-AACATTCGCGGTGCACTTC-3";
Reverse, 5-CTCAACTGGTGTCGTGGAGTC-3".

CCK-8 Assay

Cell Counting Kit-8 (CCKS,
Technologies, Inc., Kyushu, Japan) was used to analyze
cell viability. TE-9 or Eca-109 cells were plated at 5 x 10°
per well in 96-well plates, and incubated overnight at 37°

Dojindo  Molecular

C. After that, cells were infected with vector-control and
LOC441178-OF for 12, 24 and 48 h, respectively. Then,
each well was added with 10 uL. CCK-8 reagent and
incubated for another 2 h. Subsequently, optical density
(OD) value was measured using a microplate reader
(Thermo Fisher Scientific) at a wavelength of 450 nm.

5-Ethynyl-2'-Deoxyuridine (EdU) Assays
EdU DNA Proliferation Detection kit (RiboBio, China)
was used to determine the cell proliferation. TE-9 and
Eca-109 cells were infected with vector-control and
LOC441178-0OF for 48 h, and then cells were stained by
EdU and DAPI. Later on, the images were captured with
a fluorescence microscope (Leica, Buffalo Grove, IL,
USA). Imagel software was used to quantify the number
of EdU-positive cells.

Methylation-Specific PCR (MSP) and
Bisulfite Sequencing PCR (BSP)

Genomic DNA, extracted and purified by using the Genomic
DNA Extraction Kit (TaKaRa, Dalian, China), was bisulfite-
modified by the EZ-96 DNA Methylation Kit (Zymo
Research, Irvine, CA, USA) according to the manufacturer’s
protocol, and analyzed by MSP, collected the BSP product
for sequencing. The unmethylated primers of miR-182 were
Forward: 5-GGGGTTGTTTGGGTTAGTTG-3'; Reverse:
5'-AACAACCCCACCTACCTACAAT-3'". The methylated
primers of miR-182 were Forward: 5-GGGGTTGT
TTGGGTTAGTCG-3'; reverse: 5'-ACAACCCCGCCTAC

CTACG-3'. The PCR reaction conditions were as follows:
98°C for 4 min, 40 cycles of 98°C for 30 s, 56°C for 30 s, and
72°C for 30 s, and then 72°C for 10 min. Later on, PCR
products were electrophoresed in 3% agarose gel.
Subsequently, the images were captured with an Ultroscan
XL Laser (Pharmacia LKB, Uppsala,

Sweden).

Densitometer

Flow Cytometry Assay

The TE-9 and Eca-109 cells were infected with
LOC441178-OE in the presence or absence of miR-182
agomir for 72 h. Cell apoptosis was assessed using an
FITC Annexin V/Dead cell apoptosis kit (Thermo Fisher
Scientific), and was analyzed on the flow cytometry (BD
FACSCanto II system; BD Biosciences, Franklin Lake,
NJ, USA) using the CellQuest software (BD Biosciences).

Transwell Migration Assay

Cell migration assay was performed using 24-well trans-
well chambers (0.8 um; Corning Incorporated, Corning,
NY, USA). TE-9 cells were suspended in 200 pL serum-
free medium and then added into the upper chamber. Later
on, 600 pL. of DMEM medium (containing 10% FBS) was
added into the lower chamber. After that, cells that
invaded the lower surface were stained with 0.2% crystal
at 24 h. Then,
a fluorescence microscope (Olympus CX23 Tokyo, Japan).

violet cells were counted using

Wound Healing Assay

TE-9 cells (2x10° cells/well) were seeded into 12-well
culture plate at 37°C overnight. When cells reach about
80% confluent, a wound area was carefully made in the
cell monolayer with a sterile 20 pL pipette tip. After that,
TE-9 cells were infected with LOC441178-OE in the pre-
sence or absence of miR-182 agomir. The width of the
wound area was observed at 0 h and 48 h using
a fluorescence microscope (Olympus CX23 Tokyo, Japan).

Western Blot Assay

Cells were lysed using a modified radioimmunoprecipita-
tion assay (RIPA, (Beyotime, China) lysis buffer on ice,
and the BCA Protein Assay Kit (Beyotime, China) was
used to measure the protein concentration. Equivalent
amounts of proteins (40 pg per lane) were separated by
10% SDS-PAGE, and then transferred onto a PVDF mem-
brane (Millipore, Billerica, MA, USA). After that, the
membrane was incubated with primary antibodies at 4°C
overnight. Antibodies were diluted to 1:1000 for p-Akt
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Figure | Overexpression of LOC441|178 inhibited the proliferation of ESCC cells. (A) LOC441178 levels analyzed by RT-qPCR in TE-9 and Eca-109 cells infected with
LOCA441178-OE plasmids. (B and C) Cell viability analyzed by CCK-8 assay in TE-9 and Eca-109 cells infected with LOC441178-OE plasmids for 0, 24, 48 and 72 h. (D and
E) TE-9 and Eca-109 cells were infected with LOC441178-OE plasmids for 72 h. EdU assay was used to determine the cell proliferation. **P<0.01.

(Abcam; ab81283), Akt (Abcam; ab179463), p-FOXO3a
(Abcam; ab154786), FOXO3a (Abcam; ab23683), cleaved
caspase 3 (Abcam; ab49822), B-actin (Abcam; ab6276).
Later on, the membrane was incubated with secondary
antibodies (Abcam; ab150077) for 1 h at room tempera-
ture. Subsequently, the bands were imaged by an enhanced
chemiluminescent substrate kit (Thermo Fisher Scientific).

Animal Study

BALB/c nude mice (46 weeks old) were purchased
from the Shanghai SLAC Animal Center (Shanghai,
China). All animal experiments were approved by the

Institutional Ethical Committee of the Second Affiliated
Hospital of Fujian Medical University, and animals were
maintained following the guidelines of the Institutional
Animal Care and Use Committee. Animals were rando-
mized into two groups: control and LOC441178-OE
groups. 1 x 10° TE-9 or TE-9 cells stably expressing
LOC441178-OE cells in 100 pL PBS were injected
subcutaneously into the left flank of nude mice. Tumor
volume was monitored every week with a caliper and
length x
width?/2. After 28 days of treatment, mice were sacri-

tumor size was calculated as V: volume =

ficed, and the entire tumors were weighed.
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Figure 2 LOC441178 regulated DNA methylation of miR-182 promoter region. (A and B) TE-9 and Eca-109 cells were infected with LOC441|78-OE plasmids for 72 h. RT-
qPCR was used to detect the levels of miR-21, miR-182, miR-141, miR-424 and miR-543 in TE-9 and Eca-109 cells. (C) MSP analysis of miR-182 in TE-9 and Eca-109 cells
infected with LOC441178-OE. “U” and “M” represents unmethylated and methylated primer sets, respectively. (D) DNA methylation of miR-182 promoter was detected

with bisulfite sequencing PCR. **P<0.01.

Statistical Analysis

All statistical analyses were performed using GraphPad
Prism software (version 7.0, La Jolla, CA, USA).
Student’s ¢-test was performed for two group comparisons.
One-way analysis of variance (ANOVA) and Tukey’s tests
were carried out for multiple group comparisons. All
experiments were repeated three times. Data were
expressed as the mean =+ standard deviation (S.D.).

*P<0.05 were considered statistically significant.

Results
Overexpression of LOC441178 Inhibited

the Proliferation of ESCC Cells

To investigate the role of LOC441178 in ESCC, we estab-
lished ESCC cell lines (TE-9 and Eca-109) with
LOC441178 stable overexpression. As shown in Figure
1A, the level of LOC441178 was significantly upregulated
in TE-9 and Eca-109 cells following transfection with
LOC441178-0OE plasmids. In addition, CCK-8 assay indi-
cated that overexpression of LOC441178 markedly sup-
pressed the viability of TE-9 and Eca-109 cells, compared
with the vector-ctrl group (Figure 1B and C). Moreover,
upregulation of LOC441178 notably inhibited proliferation

of TE-9 and Eca-109 cells, as determined using EdU
assays (Figure 1D and E). These data suggested that over-
expression of LOC441178 could inhibit the proliferation
of ESCC cells.

LOC441178 Regulated DNA Methylation

of miR-182 Promoter Region

Next, Starbase (http://starbase.sysu.edu.cn) was used to
determine the potential targets of LOC441178. The data
indicated that miR-21, miR-182, miR-141, miR-424 and
miR-543 were closely associated with LOC441178.
Meanwhile, these five miRNAs have been found to play

important roles in the progression of EC.?%*"° As shown
in Figure 2A and B, overexpression of LOC441178 nota-
bly downregulated the level of miR-182 in TE-9 and Eca-
109 cells, while no significant changes were observed in
the levels of miR-21, miR-141, miR-424 and miR-543 in
these conditions in TE-9 and Eca-109 cells.

Evidence has been shown that IncRNAs can regulate
miRNA level at the epigenetic level.”” To investigate the
effect of LOC441178 on DNA methylation level of miR-
182 promoter region, MSP was performed. As shown in
Figure 2C, overexpression of LOC441178 in TE-9 and
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Figure 3 Overexpression of LOC441178 induced apoptosis of ESCC cells through downregulating miR-182 expression. (A and B) TE-9 and Eca-109 cells were infected
with LOC441178-OE plasmids in the absence or presence of miR-182 agomir. Apoptotic cells were measured by flow cytometry. **P<0.01.

Eca-109 cells significantly decreased DNA methylation
levels in the promoter region of miR-182. This data was
confirmed by bisulfite sequencing PCR (Figure 2D). These
data indicated that LOC441178 may epigenetically reduce
miR-182 expression via DNA methylation.

Overexpression of LOC441178 Induced
Apoptosis of ESCC Cells Through

Downregulating miR-182 Expression

To investigate whether LOC441178 could induce apoptosis
via suppressing miR-182 in ESCC, flow cytometry assay was
applied. As shown in Figure 3A and B, overexpression of
LOC441178 markedly induced apoptosis of TE-9 and Eca-
109 cells, and that effect was reversed in the presence of miR-
182 agomir. However, miR-182 agomir control had no effect

on cell apoptosis (Supplementary Figure 1A). These data

indicated that overexpression of LOC441178 could induce
apoptosis of ESCC cells through inhibition of miR-182.

Overexpression of LOC441 178 Inhibited
the Migration Abilities of ESCC Cells
Through Downregulating miR-182
Expression

To investigate whether LOC441178 could the migration of
ESCC cells via inhibition of miR-182, transwell migration
and wound healing assays were used. As indicated in
Figure 4A and B, overexpression of LOC441178 notably
inhibited the migration ability of TE-9 cells, and this
phenomenon was reversed following transfection with
miR-182 agomir. However, miR-182 agomir control had
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Figure 4 Overexpression of LOC441 178 inhibited the migration abilities of ESCC cells through downregulating miR-182 expression. (A) TE-9 cells were infected with

LOC441178-OE plasmids for 24 h in the absence or presence of miR-182 agomir. Cell

migration was assessed using transwell invasion assay. (B) TE-9 cells were infected

with LOC441178-OE plasmids for 48 h in the absence or presence of miR-182 agomir. Cell migration was assessed using wound healing assay. **P<0.01.

no effect on cell migration (Supplementary Figure 1B).
These results suggested that overexpression of
LOC441178 could inhibit the migration abilities of
ESCC cells through inhibition of miR-182.

Overexpression of LOC441 178 Inhibited
the Growth of ESCC Cells via Regulating
the miR-182/Akt/FOXO3a Axis

Next, we further explored the mechanisms underlying the
role of LOC441178 in the progression of ESCC. Akt/
FOXO3 signaling has been known as the important reg-
ulators of cell growth in ESCC.*' As shown in Figure 5A—
E, overexpression of LOC441178 decreased phosphoryla-
tion of Akt (p-Akt) and phosphorylation of FOXO3a
(p-FOXO03a) and increased expressions of FOXO3a and
cleaved caspase 3 in TE-9 cells; however, these changes

were reversed by miR-182 overexpression. These results
illustrated that overexpression of LOC441178 could inhi-
bit the growth of ESCC cells via regulating the miR-182/
AktFOXO3a axis.

Overexpression of LOC441178 Inhibited
the Tumorigenesis of ESCC Subcutaneous
Xenografts in vivo

To investigate the role of LOC441178 in regulating the tumor
growth of ESCC in vivo, TE-9 and Eca-109 subcutaneous
xenograft models were established. As shown in Figure 6A—
C, overexpression of LOC441178 significantly inhibited the
tumor volume and tumor weight of TE-9 subcutaneous xeno-
grafts, compared with control group. In addition, overexpres-
sion of LOC441178 obviously decreased p-Akt and
p-FOXO3a and increased the expressions of FOXO3a and
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Figure 5 Overexpression of LOC44| 178 inhibited the growth of ESCC cells via regulating the miR-182/Akt/FOXO3a axis. (A) TE-9 and Eca-109 cells were infected with
LOC441178-OE plasmids in the absence or presence of miR-182 agomir. Expression levels of p-Akt, p-FOXO3a, FOXO3a and cleaved caspase 3 in TE-9 cells were detected
with Western blotting. (B) The relative expression of p-Akt in TE-9 cells was quantified via normalization to Akt. (C—E) The relative expressions of p-FOXOA3a, FOXO3a
and cleaved caspase 3 in TE-9 cells were quantified via normalization to B-actin. **P<0.01.

cleaved caspase 3 in tumor tissues, compared with control
group (Figure 6D-H). Moreover, LOC441178-OE markedly
upregulated the level of LOC441178 in tumor tissues (Figure
6]). Consistently, the anti-tumor effect of LOC441178 OE on
Eca-109 subcutaneous xenografts in vivo was reserved by
miR-182 agomir (Supplementary Figure 2A—C). These data
revealed that overexpression of LOC441178 could inhibit
tumorigenesis of ESCC subcutaneous xenografts in vivo.

Discussion

It has been shown that IncRNAs are aberrantly expressed
in almost all cancers and emerging as important diagnostic
and prognostic biomarkers in human cancers.? In addi-
tion, dysregulation of IncRNAs has been shown to play
important roles in the occurrence and development of

EC.** Li et al indicated that exosomal IncRNA ZFASI
could promote the proliferation, invasion and migration
in ESCC cells."' Yao et al found that IncRNA-ECM
could promote the invasion and metastasis in ESCC
cells.*® In this study, we found that overexpression of
LOC441178 significantly inhibited the proliferation and
migration via inducing apoptosis in ESCC cells. These
data indicate that LOC441178 may serve as a tumor-
suppressive role in ESCC.

The data in Starbase dataset indicated that miR-21,
miR-182, miR-141, miR-424 and miR-543 were closely
associated with LOC441178. Considering these five
miRNAs are dysregulated in EC,**?"3° whether
LOC441178 is involved in the regulation of miRNAs
expression in EC remains unclear. In this study, we
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Figure 6 Overexpression of LOC441178 inhibits the tumor growth of TE-9 subcutaneous xenografts in vivo. (A) Xenograft tumor volume was monitored weekly. (B and
C) Xenografts tumors were photographed and weighted. (D) Expression levels of p-Akt, FOXO3a, cleaved caspase 3 in tumor tissues were detected with Western blotting.
(E) The relative expression of p-Akt in tumor tissues was quantified via normalization to Akt. (F-H) The relative expressions of p-FOXO3a, FOXO3a and cleaved caspase 3
in tumor tissues were quantified via normalization to B-actin. (I) LOC441178 level in tumor tissues was analyzed by RT-qPCR. **P<0.01 compared with control group.

identified that LOC441178 negatively regulated miR-182
expression in which LOC441178 overexpression downre-
gulated miR-182 level. In addition, our data showed that
overexpression of LOC441178 significantly inhibited the
proliferation and induced apoptosis in ESCC cells; how-
ever, these changes were reversed by miR-182 agomir. Bai
et al found that overexpression of miR-182 promoted the
growth and metastasis of ESCC cells, whereas downregu-
lation of miR-182 inhibited the growth and metastasis in
cells, indicating that miR-182 serves as an oncogenic role
in EC.*° These data indicated that LOC441178 might
inhibit the growth of ESCC cells via suppressing miR-
182 expression.

Epigenetic alterations, such as DNA methylation, are
now recognized as essential players in the initiation and
progression of human cancers.”> Xun et al found that
IncRNA miR143HG epigenetically suppresses miR-21
expression in EC cells via DNA methylation.>® Cheng et al
found that IncRNA HOTAIR mediated miR-122 expression
via DNMTs-mediated DNA methylation.*” In this study,
overexpression of LOC441178 decreased the level of miR-
182 in ESCC cells. Meanwhile, overexpression of
LOC441178 in ESCC cells significantly decreased DNA
methylation levels in the promoter region of miR-182, sug-
gesting that miR-182 was epigenetically suppressed via

DNA methylation in ESCC cells. Evidence has been
shown that IncRNAs could regulate the maintenance of
DNA methylation and then inhibit the expression of their
target genes in cancers.”® These data indicated that
LOC441178 could inhibit the expression of miR-182 in
ESCC cells via DNA methylation, thus inhibiting the tumor-
igenesis of EC. It is possible that LOC441178 regulates the
DNA methylation of miR-182 promoter region via mediat-
ing DNA methyltransferases; however, more investigations
are needed and no conclusion was reached so far.

Wang et al indicated that miR-182 could activate the
AKT AKT
phosphorylation.*® Liu et al found that overexpression of

signaling pathway via increasing
miR-182 could promote the chemoresistance of colorectal
cancer cells through activation of PI3K/AKT signaling
pathway.*® Cao et al revealed that miR-182 promote the
proliferation and invasion of hepatocellular carcinoma
cells via activating AKT/FOXO3a pathway.'” In addition,
phosphorylation of Akt could lead to decreased expression
of FOX03a.*! In this study, our data indicated that over-
expression of LOC441178 led to the decreased phosphor-
ylation of Akt and increased expressions of FOXO3a and
cleaved caspase3 in TE-9 cells; however, these changes
were reversed by miR-182 agomir. Thus, these data indi-
that overexpression of LOC441178

cated induced
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apoptosis and inhibited migration in ESCC cells via inhi-
biting miR-182/Akt/FOX0O3a pathway.

Conclusion

Collectively, our data showed for the first time that overexpres-
sion of LOC441178 inhibited the progression of ESCC
through downregulation of miR-182. LOC441178 epigeneti-
cally suppressed miR-182 expression via DNA methylation.

Thus, our results provide a novel mechanistic link between two
non-coding RNAs in ESCC: LOC441178 and miR-182 and
suggest that the LOC441178/miR-182 axis might represent

a

novel therapeutic option for the treatment of ESCC.

However, further studies are needed to determine the correla-
tion between LOC441178 and miR-182 in ESCC tissues.
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