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The RNA-binding protein ELAVL1 promotes Beclin1-mediated cellular autophagy and
thus endometrial cancer development by affecting LncRNA-neat stability
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ABSTRACT

Our study aims to investigate the roles of embryonic lethal abnormal vision-like 1 (ELAVL1) and long non-
coding RNA (LncRNA) NEAT1 in endometrial cancer (EC), focusing on their underlying molecular mechan-
isms.We obtained EC cell lines (HEC-1A, Ishikawa, RL95-2, HEC-1B, and AN3CA) from ATCC. We used
siRNAs (si-ELAVL1#1 and si-ELAVL1#2) and overexpression RNAs (OE ELAVL1 and OE-NEAT1) for knock-
down or overexpression of ELAVLT and LncRNA NEAT1. We also employed 3-MA (5mM) or rapamycin
(100pM) to inhibit or promote autophagy. Moreover, we conducted RNA immunoprecipitation (RIP)
assays to confirm the interaction between LncRNA NEAT1 and ELAVL1. Cell Counting Kit-8 (CCK-8) and
transwell assays were utilized to assess cell proliferation and migration. Additionally, we measured the
expression of ELAVL1 and Beclin1 through Western blotting and RT-gPCR.ELAVL1 was found to be highly
expressed in EC. Furthermore, ELAVL1 promoted the proliferation, invasion, and migration of EC cells
through the regulation of Beclini-related pathways. RIP assays revealed a direct interaction between
LncRNA NEAT1 and ELAVL1, with ELAVL1 stabilizing LncRNA NEAT1 mRNA in EC cells. Additionally, we
observed that ELAVL1 influenced EC cell proliferation, invasion, and migration through the regulation of
LncRNA NEAT1-mediated regulation of Beclin1 expression. Moreover, in an animal study, we determined
that ELAVL1 influenced endometrial cancer tumor growth through its interaction with LncRNA NEATT,
which mediated Beclin1 expression in vivo.In summary, our study showed that ELAVL1 regulated the
malignant behavior of endometrial cancer cells through the modulation of LncRNA NEAT1-mediated
regulation of Beclin1 expression.
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Introduction

Endometrial cancer (EC) is one of the most common gyneco_ role in many cellular processes, inCluding angiogenesis, apop—

logical tumors worldwide, ranking second only to breast
cancer."” Tt is estimated that in 2018, there were over
380,000 newly diagnosed cases of EC worldwide, with approxi-
mately 90,000 deaths attributed to this disease.” The most
recent epidemiological research indicates a significant annual
increase of 0.69% in the age-standardized incidence rate of EC
from 1990 to 2019.*° Risk factors associated with EC incidence
include age, obesity, sedentary lifestyle, diabetes, and hormone
usage.’® Despite the fact that the 5-year survival rate for most
EC cases exceeds 90%,” emphasizing the need for a deeper
understanding of its molecular mechanisms.

Cellular autophagy, the process of self-degradation and
recycling, has been implicated in cancer progression.'”'! In
the context of EC, the regulation of cellular autophagy can
impact cell proliferation, apoptosis, and immune evasion.'***
Clinically, receiver operating characteristic (ROC) analysis has
shown that mRNA levels of autophagy-related genes can accu-
rately predict prognosis in EC patients.'”” Human antigen
R (HuR), encoded by the embryonic lethal abnormal vision-
like 1 (ELAVL1) protein, a member of the EL AV family, is an
RNA-binding protein that stabilizes mRNA and promotes
gene expression.'® ELAVLI has been reported to play a key

tosis and inflammation.'”'® Stabilization of ELAVLI protein
promotes proliferation, metastasis, and chemotherapy resis-
tance in breast cancer.'” ELAVLI directly binds to Beclin-1
mRNA and enhances its stability, whereas silencing ELAVL1
can inhibit autophagy.*® Moreover, Studies have indicated that
in cancer cells, activated ELAVL] may promote invasion and
metastasis by regulating autophagy, thereby driving cancer
progression.”*> TCGA database analysis has revealed an
upregulation of ELAVL1 expression in EC. Moreover,
a recent study confirmed that targeting ELAVL1-related sig-
naling pathways can enhance the malignant behavior of EC
cells.”” However, there is a lack of research investigating the
mechanisms of ELAVLI in EC and its relationship with cel-
lular autophagy.

In our previous research, we discovered that overexpression
of LncRNA NEATI accelerates tumor growth in EC in vivo.**
Now, we aim to investigate the RNA-binding protein(s) asso-
ciated with LncRNA NEAT1 to elucidate its molecular
mechanisms in EC development. Through bioinformatics ana-
lysis using the RBPDB database, we identified multiple binding
sites between LncRNA NEAT1 and ELAVLI1. We hypothesize
that ELAVL] may regulate the mRNA stability of LncRNA
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NEAT1 and influence the progression of EC through cellular
autophagy. Our study aims to explore the roles of ELAVL1 and
LncRNA NEAT1 in EC, as well as their potential molecular
mechanisms.

Methods
Cell treatment

The EC cell lines (HEC-1A, Ishikawa, RL95-2, HEC-1B and
AN3CA) were obtained from ATCC (Manassas, Virginia). The
cell line was tested for mycoplasma contamination and identi-
fied by short tandem repeat (STR) analysis. At 37°C and 5%
CO,, the RPMI-1640 medium (Thermo Fisher Scientific, Inc.,
MA, USA), which contained 10% Gibco® fetal bovine serum
(FBS, Gibco, MD, USA) and 100pug/mL penicillin-
streptomycin, was used for cells culture. To inhibit or promote
autophagy, cells were treated with 3-MA (5 mm) or rapamycin
(100 pM). In addition, for detecting the stability of the RNA of
LncRNA NEATI, after treating the cells with actinomycinone
cycloheximide (CHX, 20 ug/mL), the mRNA level of LncRNA
NEAT1 was detected in each group of cells by RT-qPCR at 0/2/
4/6/8 h of treatment, respectively.

Cell transfection

The different siRNAs (si-ELAVL1#1 and si-ELAVL1#2), OE
RNAs (OE-ELAVLI and OE-NEATI) and negative controls
(si-NC and OE-NC) were procured from GeneChem Corp for
use in cell transfection experiments. The sequences of siRNAs
were shown in Table 1. The OE-ELAVLI1 and OE-NEAT1
(Myc-DDK-tagged)-human cDNA clones were provided with-
out sequence information.

Following the protocol provided by the manufacturer, cells
were transfected with 5 nM of the above si-RNAs, OE-RNAs or
NC:s following the manufacturer’s instructions. Transfection of
the siRNAs and negative control into the EC cells were per-
formed using Lipofectamine 3000 (Invitrogen, California,
USA) reagent. We transfected the cells in serum-free Opti-
MEM medium and measured the transfection efficiency via
RT-qPCR 48 hours after transfection.

RNA immunoprecipitation (RIP) assay

We conducted RIP assays by employing an EZ-Magna RIP™
RNA-Binding Protein Immunoprecipitation Kit (Millipore,
Billerica, MA, USA) by the manufacturer’s guidelines. We
lysed cells at approximately 90% confluence using a complete
RIP lysis buffer that contained an RNase inhibitor (Millipore)
and protease inhibitor. Then, we incubated 100 ul of whole cell
extract with RIP buffer that contained magnetic beads conju-
gated to specific antibodies. The negative control consisted of

a normal mouse anti-IgG antibody (Cell Signaling
Table 1. The sequences of all constructs.
Name Sequence
si-ELAVL1#1 GAACGAAUUUGAUCGUCAATT
si-ELAVL14#2 AAGAGGCAAUUACCAGUUUCA

Technology, USA), whereas the positive control was an anti-
SNRNP70 antibody (Millipore, USA).

Cell counting kit-8 (CCK-8)

Cells were seeded into 96-well plates at a density of 5 x 10° cells
per well. After incubating the cells with CCK-8 reagent (10 uL,
Sangon) for 2 hours, and the absorbance at 450 nm was deter-
mined on a microplate reader (Thermo Fisher Scientific,
MA, USA).

Transwell assay

For cell migration, the non-coated membrane was used to
plate cell suspension containing 4 x 10* cells/ml in the upper
chamber (24-well insert; 8 mm; BD Biosciences). Then, 2 x 10°
cells were plated in the top compartment with a membrane
coated with Matrigel for invasion experiments (24-well insert;
8 mm; BD Biosciences). The samples were incubated for 24 h,
followed by staining of 0.1% crystal violet. Samples were then
photographed under an optical microscope.

Immunofluorescence staining (IFC)

Cells were fixed, permeabilized, and incubated with anti-
Beclinl antibody (1:100, Abcam) at 4°C overnight.
Subsequently, cells were incubated with the appropriate sec-
ondary antibodies at room temperature for 1 hour. DAPI was
used for cytoplasmic staining.

RT-gPCR

RT-qPCR was used to measure the expression of ELAVLI,
LncRNA NEATI1, and beclinl. Total RNA was extracted
from cells using the RNAiso Plus reagent kit (Takara, Japan).
The RNA was then converted to cDNA using the PrimeScript™
One Step RT-qPCR kit (Takara Biotechnology Co., Ltd.,
Dalian, China). Subsequently, gPCR analysis was performed
using the SYBR Premix ExTaq (TaKaRa, Japan) on an ABI
PRISM7300 Sequence Detection System (Applied Biosystems).
Primer sequences were: ELAVLl Forward 5’-
GGGTGACATCGGGAGAACG-3, Reverse 5-CTGAA
CAGGCTTCGTAACTCAT-3’; LncRNA NEAT1 Forward 5’-
GTACGCGGGCAGACTAACAC-3’, Reverse 5-TGCGTC
TAGACACCACAACC-3’; Beclinl Forward 5-
CTGGTAGAAGATAAAACCCGGTG-3’,  Reverse 5-
AGGTAGAGCGTGGACTATCCG-3’; GAPDH Forward 5'-
CACCCACTCCTCCACCTTTG-3', Reverse 5'-CCACCACC
CTGTTGCTGTAG-3". GAPDH served as an internal control.
mRNA expression was calculated using the 2-**Ct method.

Western blot

Cells were lysed using RIPA lysis buffer (P0013D, Biyuntian,
Shanghai, China) to extract total protein, which was quantified
using the BCA method. Protein samples and standards were
loaded onto 10% SDS-PAGE gels, which were separated and
transferred onto polyvinylidene fluoride (PVDF) membranes.
After blocking with 5% BSA for 1 hour, membranes were



incubated overnight at 4°C with the appropriate primary anti-
body. The membranes were then incubated at 37°C with goat anti-
rabbit IgG H&L secondary antibody (ab96899, 1/1000). The pri-
mary antibodies included ELAVLI antibody (ab92310, 1/1000,
Abcam), beclinl antibody (ab207612, 1/2000, Abcam), LC3B
(ab222776, 1/200, Abcam), p62 (ab109012, 1/10000, Abcam)
and GAPDH (ab9485, 1/2500, Abcam) was served as an internal
control. After incubation, protein bands were visualized using an
X-ray imaging system. The membranes were developed and
imaged using a chemiluminescence imaging system. The gray
values of the strips were analyzed using Image J 6.0 software
(Rasband; NIH, USA), using GAPDH as an internal reference.

Tumor forming model

A total of 36 BALB/c nude mice were used to establish sub-
cutaneous tumor models by injecting HEC-1A cells or HEC-
1A cells transfected with siRNAs. A cell suspension containing
2 x 10* cells in 0.2 ml was injected into the back of each mouse.
Tumor volume was determined by measuring the length (1)
and width (w) and calculating the volume (V) using the for-
mula: V =1w2/2. After 21 days, the mice were euthanized, and
the tumor tissues were weighed. This animal study was
approved by the Animal Ethics Committee.

Immunohistochemistry (IHC)

Tumor tissues were fixed in 4% paraformaldehyde, dehy-
drated, embedded in paraffin, and sectioned into consecutive
4 um slices. Deparaffinization was performed using routine
methods. THC staining was conducted according to the stan-
dard protocol of the avidin-biotin-peroxidase complex method
using an ITHC staining kit. Subsequently, tissue sections were
incubated overnight at 4°C with the anti-Beclinl antibody
(1:100, Abcam). The tissues were then incubated with the
appropriate secondary antibodies for 30 minutes at 37°C.
Following this, the tissues were incubated with an HRP-
conjugated working solution and stained with 3,3’-
diaminobenzidine for 5-10 minutes. The staining time was
adjusted under a microscope. After counterstaining with
hematoxylin for 1 minute, the tissues were fixed with mount-
ing medium, dried, and photographed. Five high-power fields
were selected for observation and counting under a bright-
field microscope.

Statistical analysis

The data is presented as mean + SD, and we utilized one-
way ANOVA followed by a Tukey post hoc test for statis-
tical comparisons. For significance, a P-value less than 0.05
was considered.

Results

High expression of ELAVL1 in endometrial cancer and its
role in Beclin1-mediated pathways

We first queried the TCGA database for the expression of
ELAVLI in endometrial cancer. The results in Figure la
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show that ELAVL1 was highly expressed in endometrial
cancer according to the TCGA database. RT-qPCR and
Western  blotting  results  similarly demonstrated
a significant enhancement of ELAVLI expression in endo-
metrial cancer cell lines (HEC-1A, Ishikawa, RL95-2, HEC-
1B, and AN3CA) compared to ESC cells (Figure 1b, p <.05).
In the cell lines with the highest (HEC-1A) and lowest
(AN3CA) ELAVLI expression, ELAVL] expression was suc-
cessfully knocked down using si-ELAVLI and overexpressed
using OE-ELAVLI1 (Figure lc, p <.05). Subsequently, we
detected the expression of the autophagy gene beclinl in
HEC-1A and AN3CA cell lines. RT-qPCR, Western blotting
and IFC results showed that silencing ELAVL1 reduced
beclinl mRNA and protein levels, whereas overexpressing
ELAVLI significantly increased beclinl mRNA and protein
levels (Figure 1d-e, p <.05). Additionally, silencing ELAVL1
significantly reduced LC3B protein expression while increas-
ing p62 levels in HEC-1A cell line. Conversely, overexpres-
sion of ELAVL1 produced the opposite effects, further
supporting its role in regulating autophagy (Supplementary
Figure S1). This indicated that high ELAVLI expression in
endometrial cancer might facilitate cancer progression
through its regulation of Beclinl.

ELAVL1 promoted the proliferation, invasion, and
migration of EC cells through the regulation of
Beclin1-related pathways

In HEC-1A and AN3CA cells, we used si-ELAVLI or OE-
ELAVL1 to silence or overexpress ELAVL1 and used 3-MA
or rapamycin to inhibit or enhance cell autophagy. After
detecting the expression of ELAVLI and beclinl in each
group of cells using RT-qPCR and Western blotting, we
found that, compared to si-NC, the si-ELAVL1 group showed
a significant decrease in ELAVL1 and beclinl mRNA and
protein expression, which significantly recovered after treat-
ment with rapamycin (Figure 2a-b, p <.05). Silencing ELAVL1
inhibited cell proliferation and migration, as shown by CCK-8
and transwell results (Figure 2b-c, p <.05). Additionally, rapa-
mycin promoted autophagy and reversed the inhibitory effect
on cell proliferation and migration, resulting in a significant
recovery in these processes (p <.05). Furthermore, overexpres-
sing ELAVL1 promoted cell proliferation and migration, and
inhibiting autophagy with 3-MA significantly suppressed the
proliferation and migration of EC cells (p <.05). We also
detected the expression beclinl using IFC, which showed
similar results to the Western blotting (Figure 2e).
Additionally, rapamycin treatment increased LC3B protein
levels, whereas 3-MA suppressed them in the HEC-1A cell
line, with p62 showing the opposite trend (Supplementary
Figure S1). These findings indicate that ELAVL] promoted
the proliferation, invasion, and migration of EC cells through
the regulation of Beclinl-related pathways.

ELAVL1 stabilized LncRNA NEAT1 mRNA in EC cells

We then explored the relationship between ELAVLI and
IncRNA NEATI1 in EC cells. RIP results showed that in
HEC-1A and AN3CA cells, the enrichment level of LncRNA
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Figure 1. ELAVL1 was highly expressed in EC and promoted autophagy. (a) TCGA database shows high expression of ELAVL1 in EC. (b) The mRNA and protein levels of
ELAVL1 in EC cell lines. (c) The mRNA and protein levels of ELAVL1 after EC cells transfection. (d) The mRNA and protein levels of beclin1 in EC cells of each group. (e)
The expression of beclin1 was measured by IFC. Continuous data between two groups were compared using Student’s t-test, while comparisons among three or more
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NEAT1 was significantly higher in the ELAVLI1 group com-
pared to the IgG group (Figure 3a, p <.001), indicating a direct
interaction between LncRNA NEAT1 and ELAVLI1. RT-qPCR
results showed that inhibiting ELAVL1 decreased LncRNA
NEAT1 expression while overexpressing ELAVL1 enhanced
LncRNA NEAT1 expression (Figure 3b, p <.001). Treating the
cells with actinomycin D for different periods, we found that
overexpressing ELAVL1 could stabilize LncRNA NEAT1
mRNA expression, while silencing of ELAVL1 decreased
LncRNA NEATI1 RNA stability (Figure 3c). These findings
confirmed that ELAVLI could bind to LncRNA NEAT1 and
stabilize NEAT1 mRNA in EC cells.

ELAVL1 affected EC cell proliferation, invasion, and
migration through the regulation of LncRNA
NEAT1-mediated regulation of Beclin1 expression

Furthermore, in HEC-1A and AN3CA cells, we used si-
ELAVLI to silence ELAVL1, OE-NEAT1 to overexpress
LncRNA NEATI1, and 3-MA to inhibit cell autophagy to
investigate the effect of ELAVLI1 regulation of LncRNA
NEAT1 on cell autophagy-mediated proliferation, invasion,
and migration of EC cells. RT-qPCR results showed that OE-
NEAT]I transfection significantly enhanced LncRNA NEAT]1
mRNA expression (Figure 4a, p <.001). Silencing ELAVL1
reduced LncRNA NEAT1 expression, and overexpressing
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Figure 3. ELAVL1 binded to LncRNA NEAT1 and stabilized NEATT mRNA in EC cells. (a) RIP assay was performed to verify the binding relationship between ELAVL1 and
LncRNA NEAT1. (b) The mRNA levels of LncRNA NEAT1 were measured by rt-qPCR. (c) Validation of ELAVL1 stable LncRNA NEATT mRNA expression by actinomycin
D treatment. The continuous data were compared using Student’s t test between two groups. ANOVA followed by Tukey’s post hoc test was used for comparison
among three or more groups. **p<.01 compared with the corresponding group. Each experiment is repeated three times.



LncRNA NEAT1 reversed this effect (Figure 4b, p <.001),
while inhibiting autophagy with 3-MA did not significantly
change LncRNA NEATI mRNA expression when compared
to the si-ELAVLI + OE-NEAT1 group. Silencing ELAVLI
reduced the expression of the autophagy gene beclinl, while
overexpressing OE-NEAT1 reversed this effect, resulting in
a significant increase in beclinl expression (Figure 4c-d, p
<.001). Furthermore, overexpression of NEAT1 increased
LC3B protein levels and reduced p62 levels, effects that were
reversed by 3-MA in the HEC-1A cell line (Supplementary
Figure S1).

In addition, CCK-8 and transwell assays detected the prolif-
eration and invasion of EC cells. As shown in Figure 4e-f, silen-
cing ELAVLI inhibited EC cell proliferation and invasion, while
overexpressing LncRNA NEAT1 promoted these processes (p
<.001). This effect was reversed by inhibiting cell proliferation
with 3-MA, as the si-ELAVLI1 + OE-NEAT1 + 3-MA group
showed significant inhibition of cell proliferation and invasion
when compared to the si-ELAVLI + OE-NEAT1 group (p
<.001). These findings confirmed that ELAVLI influences the
proliferation, invasion, and migration of EC cells by regulating
LncRNA NEAT1-mediated regulation of Beclinl expression.

ELAVL1 influences endometrial cancer tumor growth
through NEAT1-dependent regulation of Beclin1
expression

Finally, we investigated the effect of ELAVL] on EC tumor
growth in vivo. As shown in Figure 5a compared to the si-NC
group, the tumor volume of mice in the si-ELAVL] group was
significantly reduced (p <.001), which was reversed by overex-
pressing LncRNA NEAT1 (p <.001). Using RT-qPCR and
Western blotting to detect ELAVLI, LncRNA NEATI, and
beclinl expression in tumor tissues of each group of mice, we
found that compared to the si-NC group, the tumor tissues of
mice in the si-ELAVL1 group showed a significant decrease in
ELAVLI1 and LncRNA NEATI expression (Figure 5b p <.001),
and inhibiting autophagy did not change the expression of
ELAVLI and LncRNA NEAT1. In addition, as expected, inhibit-
ing ELAVLI significantly reduced the expression of the autop-
hagy gene beclinl, while overexpressing LncRNA NEATI
reversed this effect, resulting in a significant increase in beclinl
expression (Figure 5c-d, p <.001). These data demonstrated that
in vivo, ELAVLI influenced endometrial cancer tumor growth
through its interaction with LncRNA NEAT1, which mediated
Beclinl expression.

Discussion

Despite the effectiveness of surgical treatment for early-stage
breast cancer, the prognosis for stage III-IV EC patients remains
poor, with low 5-year overall survival rates.”” These patients are at
a higher risk of recurrence and metastasis, highlighting the critical
need to understand the molecular mechanisms underlying EC
progression and identify new therapeutic targets. In our study, we
discovered that ELAVLI plays a significant role in regulating the
malignant behavior of endometrial cancer cells through the mod-
ulation of LncRNA NEAT1-mediated regulation of Beclinl
expression.
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Autophagy, a process involved in self-degradation and recy-
cling, has a dual role in tumor progression, either suppressing
or promoting cancer development depending on the stage.'**
In advanced cancer, autophagy has been shown to enhance the
survival and growth of cancer cells, as well as confer resistance
to chemotherapy drugs.””*® Autophagy can modulate antigen
presentation, immune cell function, and cytokine production,
ultimately influencing tumor immune evasion.”” In our inves-
tigation, we examined the relationship between the autophagy
factor beclinl and the malignant behavior of EC cells. Our
results demonstrated that increased expression of beclinl was
associated with enhanced malignant behavior of EC cells,
including proliferation, invasion, and tumor growth, both
in vitro and in vivo. This indicated that autophagy promoted
disease progression in EC cells. Therefore, it is plausible to
speculate that autophagy may also contribute to immune eva-
sion in our model. Specifically, it has been reported that
autophagy can regulate the expression of immune checkpoint
molecules such as PD-L1, which can suppress the activity of
cytotoxic T cells and facilitate immune escape.’® Given that
ELAVLI and LncRNA NEAT1 were found to regulate autop-
hagy in our study, as its overexpression significantly increased
the expression of beclinl, an autophagy-related gene, it is
conceivable that this autophagy-mediated regulation could
influence the expression of immune checkpoint molecules
and impact immune evasion mechanisms in endometrial can-
cer. Previous studies by Li et al. demonstrated that LncRNA
NEAT1 promotes autophagy in liver cancer cells by regulating
the miR-204/ATG3 pathway.”' Wang et al. suggested that
LncRNA NEATI promoted autophagy by regulating several
autophagy-related genes, including beclinl.>* These findings
were consistent with ours, additionally, Wang et al. identified
14 autophagy-related LncRNAs with significant prognostic
value for endometrial cancer by Pearson correlation analysis
of 1297 autophagy-related LncRNAs.> These findings sug-
gested that autophagy related LncRNAs may play a crucial
role in the occurrence and development of endometrial cancer.

Furthermore, we investigated the RNA-binding protein of
LncRNA NEAT1 and found that ELAVLI interacts with
LncRNA NEATI and stabilizes its mRNA in EC cells.
ELAVLI1 plays a crucial role in post-transcriptional gene
regula‘[ion.34 HIF-1a, TNF, and other mRNAs have been
shown to bind to ELAVLI, suggesting that ELAVLI is
involved in many processes, including apoptosis, inflamma-
tory and oxidative stress.”> Previous studies have reported
on the interaction between ELAVLI and LncRNAs. For
instance, silencing of LncRNA PARAIL enhances the func-
tion of ELAVLI, exacerbating inflammatory responses in
inflammatory diseases.’® Upregulation of LncRNA RMRP
enhances ELAVLI expression, suppressing cell viability, pro-
moting apoptosis, and exacerbating oxidative stress and
inflammatory responses in acute kidney injury.”” In cancer,
LncRNA SNHG7 influences the malignant behavior of naso-
pharyngeal carcinoma cells through the miRNA/ELAVLI
axis.”® Additionally, in ischemia-reperfusion injury, idio-
pathic pulmonary fibrosis, and hepatocellular carcinoma,
ELAVL1 has been shown to participate in autophagy by
regulating  the  expression of autophagy-related
proteins.’****" However, the relationship between ELAVLI
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and autophagy in EC has not been explored. In this study,
we discovered that ELAVLI serves as a novel regulatory
factor of autophagy in EC cells. Our findings demonstrated
that ELAVLI positively regulated the expression of LncRNA
NEAT1, which, in turn, promoted autophagy by upregulat-
ing beclinl expression, thereby exacerbating the malignant
behavior of EC cells.

Although our findings shed light on the role of ELAVLI
and LncRNA NEAT]1 in EC progression, there are still some
limitations to our study. The regulation of ELAVLI by other
genes requires further investigation, and the impact of
ELAVL1 and LncRNA NEAT1-mediated autophagy on apop-
tosis in EC cells was not experimentally explored. These
aspects warrant future research to deepen our understanding
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of the molecular mechanisms underlying EC and identify
potential therapeutic targets.

Conclusions

In summary, our study showed that ELAVLI regulated the
malignant behavior of endometrial cancer cells through the
modulation of LncRNA NEATI1-mediated regulation of
Beclinl expression. Our findings revealed the molecular
mechanisms underlying the progression of endometrial cancer
and highlighted potential therapeutic targets.
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