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Background/Aims: Long noncoding RNAs (IncRNAs) play a critical role in tumorigenesis
and progression of ovarian cancer (OC). This study focused on the function and potential
mechanism toward LEMD1-AS1 (LEMDI1 antisense RNA 1) in the progression of ovarian
cancer.

Materials and Methods: The expression of LEMD1-AS1 in OC tissues was evaluated in
TCGA and Gene Expression Omnibus datasets (GSE119056) and confirmed in OC cell lines
via qRT-PCR (quantitative real-time polymerase chain reaction). Then, the location of
LEMD1-ASI in the cytoplasmic and nuclear RNAs extracted from OV cells was detected
by qRT-PCR. Cell Counting Kit-8 (CCK-8), colony formation, wound-healing and transwell
assays were applied to examine cell viability, proliferation, migration and invasion, respec-
tively. Further, the effect of LEMDI1-AS1 on OC tumor growth was determined via sub-
cutaneous xenotransplanted tumor model. The potential target for LEMDI1-AS1 was
validated via dual-luciferase activity assay, RNA pull-down and RNA immunoprecipitation.
Results: The expression of LEMD1-AS1 was decreased in OC tissues and cell lines. Forced
overexpression of LEMD1-AS1 inhibited the proliferation, migration and invasion of ovarian
cancer cells and transplanted tumor growth in nude mice. We found that LEMD1-AS1 was
mainly located in the cytoplasm of OC cells and contained complementary sites of miR-183-5p.
Mechanistically, our results showed that LEMD1-AS1 could directly interact with miR-183-5p
and tumor protein p53 (TP53). The anti-tumor role of LEMD1-AS1 on OC progression depended
on miR-183-5p-mediated TPS53 expression.

Conclusion: LEMD1-AS1 suppresses OC progression through sponging miR-183-5p and
regulation of TP53, suggesting a novel biomarker and target for OC.

Keywords: LEMD1-AS1, long noncoding RNA, ovarian cancer, tumor progression, miR-
183-5p, TP53

Introduction
Ovarian cancer is one of the most common gynecological malignancies. Due to the
inconspicuous early symptoms and the lack of effective detection methods, ovarian
cancer has the highest mortality rate among all gynecological malignancies.'*
Thus, to explore novel targets and underlying molecular mechanism is essential
for early diagnosis and treatment of ovarian cancer.

LncRNAs are non-coding RNAs that comprise more than 200 nucleotides.**
IncRNAs play important roles in many biological processes such as dose compen-
sation effect, epigenetic regulation, cell cycle regulation and cell differentiation.
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Recent Studies have shown that IncRNAs were implicated
in the progression of cancers. LncRNA UCA1 enhanced
cell proliferation via modulating miR-206/PTP1B axis in
breast cancer.” LncRNA DSCAM-AS| was increased and
promoted cell migration and invasion of colorectal adeno-
carcinoma cells via inhibiting miR-216b.° LncRNA
TMPO-ASI restrained cell apoptosis of osteosarcoma by
increasing WNT7B expression via inhibition of miR-199a-
5p.” In addition, IncRNA TP73-AS1 promoted the prolif-
eration and metastasis of ovarian cancer cells by regulating
MMP2 and MMP9.® Therefore, a deeper understanding of
the function of novel IncRNAs will help to elucidate the
mechanism of OC development.

LEMDI1-ASI is a recently identified IncRNA. So far, its
role and mechanism in tumor have not been reported. In this
study, we found that LEMDI1-AS] was significantly
decreased in human OC. Downregulated LEMD1-AS1 was
closely associated with low survival rate. Overexpressed
LEMD1-ASI inhibited the proliferation, migration and inva-
sion ability whereas downregulated LEMD1-AS1 had the
opposite effects. Moreover, we showed that overexpressed
LEMD1-ASI1 decreased miR-183-5p level in OC cells. Both
bioinformatics analysis and luciferase reporter gene bioassay
confirmed that LEMDI1-AS1 could directly interact with
miR-183-5p. We also demonstrated that LEMD1-AS1 inhib-
ited the proliferation, migration and invasion of OC cells by
regulating miR-183-5p. Furthermore, we confirmed that
TP53 was a gene regulated by miR-183-5p and its expression
was positively with LEMDI-AS1. Taken together, these
results suggest that LEMD1-ASI inhibits the proliferation,
migration and invasion of ovarian cells through miR-183-5p/
TP53 axis.

Materials and Methods

Patients and Tissue Samples

Fresh ovarian tumor tissues and normal ovarian tissues
were collected from 30 patients undergoing surgical pro-
cedures in the First Affiliated Hospital of Anhui Medical
University from June 2017 to March 2019. All samples
were stored at —80°C for subsequent experiments. The
study was approved by the Clinical Research Ethics
Committee of the Anhui Medical University, and the
informed written consent were obtained from all patients.

Cell Culture
All human ovarian cancer cell lines mentioned in the paper
were obtained from the Cell Bank of the Chinese Academy

of Sciences (Shanghai, China). All cells were grown in
DMEM medium (Gibco) supplemented with 10% fetal
bovine serum, 10 mg/mL streptomycin and 100 U/mL
penicillin. Cells were maintained in a humidified atmo-
sphere at 37°C with 5% CO,.

Cell Transfection

The LEMD1-AS1-overexpressing plasmid (pcDNA-LEMD1-
AS1) and the empty vector were purchased from Shanghai
Sangon Biotech Co., Ltd (Shanghai, China). siRNA targeting
human TP53 (siTP53), siRNA control (si-Con), miR-183-5p
mimic and negative control (miR-NC) were obtained from
GenePharma Co., Ltd. (Shanghai, China). SKOV3 and
OVCAR3 cells were transfected with siRNAs, miRNA or the
plasmid vectors according to the manufacturer’s instructions.

Cell Viability Assay

Cell viability was determined by CCK-8 method. SKOV3 and
OVCAR3 cells were seeded with 4x10° cells/well into 96-well
plates. For 24hrs, 48hrs and 72hrs after designed treatment,
cells were added 10 uL CCK-8 solution and incubated for
2hrs. Absorbance at 450 nm was measured using a microplate
reader (BIO-RAD, Hercules, CA, USA) for assessing cell
viability. All experiments were repeated three times.

Colony Formation Assay

Colony formation assay was performed according to the
previous experimental scheme.” 48 hrs after transfection,
1x10° cells were seeded into 6-well plate, and cultured for
2 weeks. Colonies were counted with a microscope. All
experiments were repeated three times.

Western Blot Assay

In brief, cells were lysed in RIPA buffer to obtain cell
lysates. Then, protein lysates were separated by SDS-
PAGE and transferred to polyvinylidene difluoride mem-
brane (PVDF). Then, PVDF membrane was incubated
with diluted primary antibodies at 4°Covernight, followed
by incubation with appropriate secondary antibody conju-
gated with horseradish peroxidase. Finally, enhanced che-
miluminescence kit (Millipore, Waltham, MA, USA) was
used to expose protein bands in a dark room using and
densitometry analysis was performed.

Wound-Healing Assay

SKOV3 and OVCAR3 Cells were digested and seeded
into six-well plates. When the cells were grown to almost
complete confluence, scratches were created by a 200 pL
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sterile micropipette tip. Then, The cell debris was washed
away, and the cells were cultured in DMEM medium for
24hrs. Meantime, the scratch area was recorded by
inverted phase-contrast microscope and the width of the
scratch was analyzed.

Cell Invasion Assay

Cell invasion assay was determined by transwell chamber
(Corning, NY) incubated with a mixture of 10% Matrigel
and 90% serum-free medium. A total of 5x 10* cells in
200uL serum-free DMEM medium were added into the
inner chamber, and 600uL dulbecco modified Eagle med-
ium with 10% FBS was added to the bottom of outer
chamber, and cultured for 24hrs at 37°C. Then, the cham-
ber was washed, fixed with 4% paraformaldehyde for
30mins, and stained with 0.1% crystal violet for 30mins.
Next, the chamber was gently washed and swabbed to
remove cells that had non crossed the membrane. Finally,
the number of invasive cells was counted by inverted
microscope. All experiments were carried out in three
replicates.

Quantitative Real-Time PCR
Total RNA of tissue and cell specimens were extracted using
Trizol reagent (Invitrogen, Carlsbad, USA), and then reverse
transcribed to cDNA using the PrimeScript RT Reagent Kit
(Takara, Japan). Gene expression was examined using
SYBR Green PCR Kit (Takara, Japan). GAPDH was used
as an internal reference. All primers were conducted by
GenePharma (Shanghai, China). The sequences of the pri-
mers used in qRT-PCR were listed as follows:

GAPDH forward (5'-3'): ACAACTTTGGTATCGTGG
AAGG,

GAPDH reverse (5'-3"): GCCATCACGCCACAGTT
TC,

U6 forward (5'-3"): CTCGCTTCGGCAGCACA,

U6 reverse (5'-3"): AACGCTTCACGAATTTGCGT;

LEMDI1-AS1 forward (5'-3"): AATGACCGCAATCCC
AAGGT,

LEMDI1-AS1 forward (5'-3"): GGTGACTAGCAGTG
CGTGAT;

miR-183-5p forward (5'-3"): TATGGCACTGGTAGA
ATTCACT,

miR-183-5p reverse (5-3'): ACGCTTCACGAATT
TGCGT;

TP53 forward (5'-3"): GGCCCACTTCACCGTACTA
A,

TP53 reverse (5'-3"): GTGGTTTCAAGGCCAGATGT.

RNA Isolation and Quantitation

Thermo Fisher BioReagents (Thermo Fisher Scientific)
following the manufacturer’s instructions. qRT-PCR ana-
lysis was conducted to detect the location of LEMDI1-AS].

Luciferase Reporter Assays

For the LEMD1-ASI1 luciferase reporter assay, we synthe-
sized the LEMD1-AS1 fragment containing either predicted
miR-183-5p binding site (LEMDI1-AS1-WT) or the mutant
fragment (LEMD1-AS1-MUT). The synthesized fragments
were then inserted downstream of the luciferase reporter
gene in the pmirGLO vector (Promega, Madison, WI,
USA). For microRNA target gene luciferase reporter assays,
The 3'-untranslated region (UTR) of TP53 with predicted
miR-183-5p binding sites or mutant sites was synthesized
and inserted into the pmirGLO vector. The constructed vec-
tors were cotransfected into cells with miR-183-5p mimic or
miR-183-5p mimic control using Lipofectamine 3000
according to the manufactures’s instruction. Renilla and
firefly luciferase activities were measured with the dual-
Luciferase Reporter Assay System (Promega). Renilla
luciferase activity was used as the normalized control and
represented relative luciferase activity.

RNA Binding Protein

Immunoprecipitation (RIP) Assay

RIP assay was carried out by a RIP Kit (Millipore, Bedford,
MA, USA). The SKOV3 and OVCAR3 cells were lysed
with RIP lysis buffer. The supernatant of the lysate samples
was incubated with magnetic beads-antibody complex for
3hrs to achieve RNA binding protein immunoprecipitation.
After incubation with proteinase K, RNAs in immunopreci-
pitation were purified and isolated. The obtained RNAs were
examined with qRT-PCR method.

RNA Pull-Down Assay

Bio-labeled LEMD1-AS1 (Bio-LEMDI1-AS1) and Bio-
labeled negative control (Bio-NC) were purchased from
Sangon (Shanghai, China). The SKOV3 and OVCAR3
cells were lysed and the lysates were incubated with Bio-
LEMDI1-AS1 or Bio-NC. Then, the RNA-RNA complex
was conjugated with streptavidin magnetic beads. After elu-
tion, the level of miR-183-5p was examined using qRT-PCR.

In vivo Experiments
All the procedures of animal experiments were approved
by the Institutional Animal Care and Use Committee of
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Anhui Medical University before operation. The animals
used in this study were 4~6 weeks old, female BALB/c
nude mice (Shanghai R&S Biotechnology Co, Ltd, China).
SKOV3 cells transfected with LEMDI-ASI or empty
vector were resuspended in 100 uL PBS and subcuta-
neously injected into the flanks of mice (five mice per
group). Tumor volume was measured once a week. Six
weeks after injection, the mice were sacrificed and the

tumor tissues were excised for further experiments.

Statistical Analysis

GraphPad Prism 8.0 software (GraphPad Software, San
Diego, CA, USA) was used for statistical analysis. All
data were presented as the mean + standard deviation.
Results were analyzed using Student’s #-test, or one- or
two-way analysis of variance test. p < 0.05 was considered
statistically significant. All experiments were repeated at
least three times.

1
w

Results
LEMDI-ASI is Significantly
Downregulated in Ovarian Cancer

Tissues and Cell Lines
First, we used the GEPIA (http://gepia.-cancer-pku.cn/index.
html) to analyze the expression of LEMD1-AS1 in ovarian

cancer and control tissues from TCGA database. The result
showed that LEMDI1-AS1 level was downregulated in OC
tissues relative to that in control tissues (P < 0.05, Figure 1A).
In addition, LEMD1-AS1 expression was inversely correlated
with FIGO stage (Figure 1B). Prognostic analysis revealed
that patients with low level of LEMD1-AS1 exhibited worse
overall survival compared to those with high level of LEMD1-
AS1 (P < 0.05, Figure 1C). Consistently, microarray data
(GSE119056) from GEO database also confirmed that
LEMDI-ASI level in ovarian cancer tissues was decreased
compared with normal ovarian tissues (P < 0.0001,
Figure 1D). Further, qRT-PCR was performed to measure
the expression of LEMD1-ASI in 30 cases of ovarian cancer
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Figure | The expression of LEMDI-ASI is low in ovarian cancer samples and cell lines. (A) The expressions of LEMDI-ASI in ovarian cancer tissues (red box) and normal
tissues (black box) from GEPIA. (B) Differential expression of LEMDI-ASI in stage Il, stage Ill and stage IV ovarian cancer. (C) The relationship between LEMDI-AS|
expression and overall survival (OS) of ovarian cancer patients based on the KM Plotter from GEPIA. (D) LEMDI-ASI levels in ovarian cancer tissues and normal tissues
from the GEO database (GSEI19056). (E) Relative LEMD-AS| expression in 30 pairs of ovarian cancer tissues and non-tumor tissues were demonstrated using qRT-PCR.
(F) Relative LEMD-AS| expression in HOSE cell line and ovarian cancer cell lines (PEOI, SKOV3, CAOV3, ES-2 and OVCAR3). *P < 0.05, **P < 0.01, ***P < 0.001.
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tissues and normal tissues. As shown in Figure 1E, LEMD]1-
AS1 was significantly down-regulated in ovarian cancer tis-
sues compared to that in normal tissues (P<0.0001).
Consistent with these findings, the expression of LEMD]1-
AS1 in ovarian cell lines was lower than that of normal
human ovarian surface epithelial cell line (HOSE). SKOV3
and OVCARS3 cell lines showed the lowest LEMD1-AS1
levels, and thus were selected for subsequent study
(Figure 1F). All these data indicate that LEMDI-AS] is
downregulated in OC.

Overexpression of LEMDI-ASI Inhibits
OC Cell Proliferation, Migration and

Invasion

To investigate the biological functions of LEMDI1-ASI1 in
OC cell lines, SKOV3 and OVCARS3 cell lines were trans-
fected with pcDNA-LEMDI1-AS1, and the empty vector was
used as a negative control. qRT-PCR analysis demonstrated
that LEMD1-AS1 expression was upregulated in SKOV3
and OVCAR3 cells transfected with pcDNA-LEMD1-AS1
(Figure 2A). CCK-8 assay results showed that the cell viabi-
lity was significantly decreased in SKOV3 and OVCAR3
cells transfected with pcDNA-LEMDI1-AS1 compared with
the vector group (Figure 2B and C). As demonstrated in
colony formation assays, forced expression of LEMDI-
AS1 led to a significant reduction in cell proliferative ability
in SKOV3 and OVCAR3 cells compared to the control
groups (Figure 2D). Moreover, wound-healing and transwell
experiments revealed that overexpression of LEMD1-AS1
significantly inhibited the migration and invasive capacity of
SKOV3 cells and OVCAR3 cell lines (Figure 2E and F). In
conclusion, overexpression of LEMD1-AS1 suppressed the
proliferation, migration, and invasion of ovarian cancer cells.

LEMDI-ASI Directly Interacts with
miR-183-5p

To explore the intracellular location of LEMDI1-AS1, qRT-
PCR was performed to detect localization of LEMDI1-AS1
in OC cells. Our data showed that LEMD1-AS1 mostly
distributed in the cytoplasm (Figure 3A and B), suggesting
that LEMD1-AS1 might act as a miRNA sponge to decoy
miRNAs. Next, we investigated the potential IncRNA/
miRNA interaction by DIANA tools (http://diana.imis.
athena-innova tion.gr/DianaTools/index.php) and found
complementary sites of miR-183-5p within LEMD1-AS1
sequence (Figure 3C). Further, luciferase reporter gene
assay was performed to explore whether miR-183-5p

could bind to LEMDI1-ASI1. As illustrated in Figure 3D
and E, when co-transfected with LEMDI1-AS1 (WT) luci-
ferase reporter, the luciferase activity of miR-183-5p
mimics group was markedly lower than that of the miR-
NC group (P<0.01), whereas no significant differences
were observed in the Luc activity in each group when co-
transfected with LEMDI1-AS1 (MUT) luciferase reporter.
RNA pull-down results showed a significant increase of
miR-183-5p enrichment in Bio-LEMDI1-AS1 relative to
Bio-probe NC (P < 0.05, Figure 3F). Moreover, RIP was
conducted using antibody against Ago2, the key factor of
RISC. As expected, LEMDI1-AS1 and miR-183-5p were
observed in the Ago2-containing precipitates (Figure 3G).
Moreover, as showed in Figure 3H, the levels of miR-183-
5p were decreased in SKOV3 and OVCAR3 cells after
LEMD1-ASI transfection. In addition, qRT-PCR was used
to detect the LEMDI1-AS1 and miR-183-5p expression in
OC tissues, and analyze their correlation. The results
showed that miR-183-5p expression was elevated in OC
tissues compared with that in the control group (P < 0.001,
Figure 3I), and miR-183-5p expression was negatively cor-
related with LEMD1-AS1 expression (r = —0.5552, P <
0.001, Figure 3J). Taken together, LEMDI-AS1 was
directly bound to miR-183-5p in OC.

LEMDI-AS| Regulates TP53 Expression
via Sponging miR-183-5p

To investigate whether LEMD1-AS1 sponged miR-183-5p
to regulate the expression of target genes, StarBase V 2.0
(http://starbase.sysu.edu.cn/) was used to identify the target
genes of miR-183-5p and TP53 was predicted (Figure 4A).
Luciferase reporter assay was performed and the luciferase

activity of miR-183-5p group was significantly decreased
when co-transfected with TP53-WT luciferase reporter,
whereas there was no significant difference in luciferase
activity in each group when co-transfected with TP53-
MUT luciferase reporter (Figure 4B and C). To further
verify LEMD1-AS1 regulates TP53 expression via spong-
ing miR-183-5p, qRT-PCR and Western blot was used to
detect the expression levels of TP53 mRNA and protein,
respectively. The results showed that the levels of TP53
mRNA and TP53 protein in the LEMD1-AS1 group were
significantly higher than that in the vector group, but the
expression of TP53 mRNA and TP53 protein showed no
significant differences between vector group and LEMD1-
AS1+miR-183-5p group (Figure 4D and E). Subsequently,
qRT-PCR analysis of specimens showed that the expression
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Figure 2 Overexpressed LEMDI-AS| inhibits proliferation, migration and invasion in ovarian cancer cells. (A) SKOV3 and OVCAR3 cells were transfected with pcDNA-
LEMDI-AS| or control vector, and LEMDI-ASI level was detected by qRT-PCR. The following indicators were then assessed in the SKOV3 and OVCAR3 cells transfected
with control vector or pcDNA-LEMD-ASI: (B and C) cell viability, (D) colony formation assays, (E) cell migration, and (F) cell invasion. *P < 0.05, **P < 0.0, ***P < 0.001.

level of TP53 in OC tissues was significantly lower than that
in adjacent normal tissues (P < 0.001, Figure 4F). TP53
expression was positively correlated with LEMDI1-ASI1
expression level (Figure 4G) but inversely correlated with
miR-183-5p level in OC tissues (Figure 4H). Above all data
indicate that LEMD1-AS1 regulates TP53 expression by
sponging miR-183-5p.

miR-183-5p and TP53 are Responsible for
LEMD |-AS|-Mediated Effects on OC

Cells

To further verify the role of miR-183-5p and TP53 in LEMD1-
AS1-mediated progression of OC, SKOV3 and OVCAR3
cells were co-transfected with pcDNA-LEMDI1-AS1 and
miR-183-5p mimics or siTP53. CCK8 and colony formation
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Figure 3 LEMDI-ASI directly interacts with miR-183-5p. (A and B) The expression of LEMD|-ASI in nuclear and cytoplasmic fractions were measured using qRT-PCR, U6
and GAPDH were used as nuclear and cytosolic loading controls, respectively. (C) The predicted binding sites of miR-183-5p within LEMDI-AS| through DIANA tools.
(D and E) Luciferase reporter assay of cells co-transfected with miR-183-5p mimics and luciferase reporter containing LEMDI-AS| wild type (wt) or mutant construct
(mut). (F) The binding relationship between LEMDI-AS| and miR-183-5p confirmed by RNA pull-down assay. (G) The relative enrichment of LEMD-AS| and miR-183-5p
with AGO2 determined by RIP assay. (H) Overexpressed LEMD [-AS| inhibited miR-183-5p expression in SKOV3 and OVCAR3 cells. (I) The expression of miR-183-5p was
examined by qRT-PCR in 30 cases of ovarian cancer and adjacent non-cancerous tissues. (J) Pearson correlation analysis of the association between miR-183-5p with
LEMDI-ASI. #P < 0.01, **P < 0.001.

assays demonstrated that cell proliferation in both LEMD1-  (Figure 5SA—C). Moreover, miR-183-5p restoration and TP53
AS1+ miR-183-5p group and LEMDI1-ASI1+ siTP53 group  knockdown partially reversed LEMD1-AS1 overexpressing-
was elevated compared with the LEMDI-ASIgroup induced inhibitory effects on the migration and invasion
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Figure 4 LEMDI-ASI regulates TP53 expression via sponging miR-183-5p. (A) The putative binding sequence between TP53 and miR-183-5p predicted from StarBase.
(B and C) The combination between miR-183-5p and TP53 was further validated by dual-luciferase reporter assay. (D and E) qRT-PCR and Western blot assays detected
TP53 mRNA and protein expression after transfection with LEMDI-ASI or cotransfection with LEMDI-AS| and miR-183-5p mimics in SKOV3 and OVCARS cells. (F) The
expression levels of TP53 in paired ovarian cancer and adjacent normal tissues from 30 patients (same samples as in Figure |E) detected by qRT-PCR. (G and H) Pearson
correlation analysis of the association between LEMDI-AS|/miR-183-5p with TP53. *P < 0.05, **P < 0.01, ***P < 0.001.

potential of OC cells (Figure 5SD-E). Taken together, miR-
183-5p and TP53 participated in LEMDI1-AS1-induced OC
progression.

LEMD|-AS| Suppresses the Growth of

Ovarian Cancer in vivo

To investigate whether overexpression of LEMDI1-ASI reg-
ulates tumor growth in vivo, SKOV3 cells stably transfected
with LEMDI1-ASI1 or control vector were injected subcuta-
neously into BALB/c nude mice. Tumor volumes were mea-
sured weekly after injection. After 6 weeks, the mice were
killed and the tumors were excised for gqRT-PCR and Western
blot analysis. Compared with the control group, the LEMD1-
AS1 overexpression group exhibited significantly reduced
the growth rate and tumor weight (Figure 6A-C).
Additionally, compared with the control group, upregulated
LEMDI1-AS1 and downregulated miR-183-5p and TP53
were observed in the LEMDI1-AS1 overexpression group
performed by qRT-PCR results (Figure 6D). Western blot

analysis also showed that the protein level of TP53 was
decreased in the over-expressing LEMDI1-AS1 group rela-
tive to the control group (Figure 6E). These results demon-
strate that upregulated LEMDI1-ASI1 efficiently suppresses
the growth of ovarian cancer in vivo.

Discussion

LncRNAs, generated from genes, have been identified as
biomarkers or regulators in multiple cancers.'®'? Large
number of IncRNAs have been shown to play vital roles in
occurrence and progression of OC. For instance, downregu-
lated IncRNA PCAT-1 inhibits the progression of ovarian
cancer cells through miRNA-124-3p."> LncRNA PCAT6
promotes occurrence and development of ovarian cancer by
inhibiting PTEN.'* LncRNA AB209371 increases survivin
expression by targeting miR-203 in ovarian carcinoma.'’
LncRNA HAND2-ASI exerts anti-oncogenic effect on ovar-
ian cancer via enhancing BCL2L11 expression as a sponge of
microRNA-340-5p.'® However, the functional role as well as
the mechanism about LEMD1-AS1 in OC remain largely
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tumor tissues were measured by qRT-PCR. (E) The protein expression of TP53 was measured using Western blot in the xenografts. *P < 0.05, **P < 0.01.

unknown. In this study, we investigated the expression level
of LEMDI1-AS1 in OC, and then elucidated the anti-
oncogenic role of LEMDI1-AS1 and explored the underlying
mechanism.

Firstly, one of the major findings of the present study is
that a novel down-regulated IncRNA in OC, LEMDI1-AS]I,
was identified in microarray dataset GSE119056 from Gene
Expression Omnibus database as well as OC tissues and cell
lines. Kaplan-Meier survival analysis demonstrated shorter
OS in patients with low expression of LEMD1-AS1, which
was consistent with the previous report.'” Other than function
as potential prognosis biomarkers for OC, IncRNAs have also
been shown to be associated with the carcinogenesis and
aggressive behavior of OC."® Here, in vitro functional assays
revealed that overexpression of LEMD1-AS1 suppressed cell
viability, proliferation, migration and invasion of OC cells.
Moreover, in vivo subcutaneous xenotransplanted tumor
model also indicated that overexpressed LEMDI1-AS1 could
suppress OC tumor growth, suggesting that LEMD1-AS1
might be a potential novel target for OC therapy.

Previous studies have revealed that IncRNAs serve as
miRNAs spongers in implication in OC."*! miRNAs could
be putative oncogenic or tumor-suppressive factors by acting
as key modulators of gene expression, and are important
targets of IncRNAs.*** The putative miRNA targets of
LEMD1-AS1 were then investigated in the present study. By

the means of dual-luciferase reporter assay, RNA pull down
and RIP, miR-183-5p was validated as the direct binding target
of LEMDI-ASI. In previous studies, mir-183-5p exerts an
oncogenic function in several cancers and functions as
a tumor suppressor in some cancers, which may be related to
its different targets and mechanisms depending on the physio-
logical circumstances and cell type.**** Recently, miR-183-5p
was shown to be a potential prognostic biomarker and related
to platinum resistance in ovarian cancer.”®?’ In the present
study, we found that miR-183-5p was upregulated in ovarian
cancer tissues and negatively correlated with LEMDI-AS1
expression. Further functional assays revealed that miR-183-
S5p was responsible for TP53 expression and LEMDI-
ASlmediated effects on OC cells. These findings not only
shed light on the mechanism of LEMD1-AS]1 but also pro-
vided a better understanding of the action mode of miR-183-5p
in ovarian cancer.

Finally, another important finding of this study is that
TP53 was identified as the direct target of miR-183-5p and
involved in the LEMD1-AS1-mediated effect on OC. TP53
is a well-known tumor suppressor that induces growth arrest
or apoptosis and involved in cell cycle regulation.?® TP53 is
downregulated in many types of tumors including non-small
cell lung cancer, colorectal cancer, cervical cancer and ovar-

29-34

ian cancer, which can lead to a poor survival rate. Our

results showed that TP53 was downregulated in OC tissues,
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and could be decreased by miR-183-5p mimics and restored
by overexpressed LEMDI1-ASI1, respectively. Collectively,
the present findings revealed the essential roles of the
LEMD1-AS1/miR-183-5p/TP53 axis on the regulation of
OC progression.

In conclusion, our results illustrated that LEMD1-AS1
could inhibit ovarian cancer progression through regulat-
ing miR-183-5p/TP53 axis, providing novel and promising
targets for the diagnosis and treatment of OC.
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