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Long non-coding RNAs (IncRNAs) affect post-transcriptional regulation by interfering with microRNAs (miRNAs),
and by acting as competitive endogenous RNAs (ceRNAs). The roles and mechanisms of IncRNAs as ceRNAs in
the progression and prognosis of uterine corpus endometrial carcinoma are not well understood.

We analyzed high-throughput transcriptome data downloaded from The Cancer Genome Atlas database for 548
patients with uterine corpus endometrial carcinoma, and the we constructed a ceRNA network. Gene Ontology
enrichment and Kyoto Encyclopedia of Genes and Genomes pathway analyses of differentially expressed mes-
senger RNAs (DE-mRNAs) were performed using R software. Kaplan-Meier survival curves were generated for
all RNAs in the ceRNA network.

We identified 2612 messenger RNAs (mRNAs), 1111 IncRNAs, and 187 miRNAs that were differentially ex-
pressed in uterine corpus endometrial carcinoma. We then identified mutual regulatory relationships between
IncRNA-miRNA pairs and miRNA-mRNA pairs. A ceRNA regulatory network for uterine corpus endometrial car-
cinoma was successfully constructed, and consisted of 87 IncRNAs, 74 mRNAs, and 20 miRNAs. Nine IncRNAs,
3 miRNAs, and 22 mRNAs were associated with prognosis of uterine corpus endometrial carcinoma. We also
analyzed the linear relationships between the expression of the 9 DE-IncRNAs and 22 DE-mRNAs with prog-
nostic value.

Our study showed that the IncRNAs C20rf48 and LINC00261 might be key regulators of uterine corpus endo-
metrial carcinoma and might serve as prognostic indicators. Our study contributes to the understanding of the
molecular mechanisms of uterine corpus endometrial carcinoma, and it identifies IncRNAs that might serve as
prognostic markers and therapeutic targets.
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Background

Uterine corpus cancer is the sixth most common type of can-
cer and the second most common gynecological malignancy
in females, with an estimated 382 000 new cases and 90 000
deaths worldwide in 2018 [1]. The incidence of endometrial
cancer is higher in developed countries (5.9%) than in devel-
oping countries (4.0%) [2]. Despite advances in the treatment
of uterine corpus endometrial carcinoma (UCEC), including
targeted therapies, the incidence of endometrial cancer is in-
creasing. Regardless of staging or grading, cancer metastasis
and recurrence are associated with poorer prognosis. The mor-
tality rate in patients with metastasis or recurrence was sig-
nificantly higher than in those without these conditions, and
the overall survival time was less than 16 weeks [3]. Therefore,
to improve the survival rate of patients with endometrial can-
cer, it is critical that novel therapeutic targets and prognostic
biomarkers are identified.

The Human Genome Project confirmed that less than 2% of
the human transcriptome encodes for proteins [4]. The com-
petitive endogenous RNA (ceRNA) hypothesis posits novel
and broader biological functions for the interactions between
messenger RNA (mRNA) and non-coding RNA. The ceRNA hy-
pothesis proposes a novel pattern of gene expression regula-
tion and provides a new perspective on tumor transcriptome
research. This hypothesis provides more comprehensive ex-
planations of biological functions than other models of RNA
function [5,6]. CeRNAs include long non-coding RNA (IncRNA),
circulating RNA (circRNA), and pseudogenes that compete for
binding to microRNA (miRNA) through miRNA response ele-
ments (MRE), resulting in mutual regulation of expression.
A number of studies have shown that IncRNA-miRNA-mRNA
networks play key roles in the pathogenesis and progression
of breast, lung, and liver cancer, and other malignancies [7-10].
Zhou et al. demonstrated that IncRNA-RoR acts as a “sponge”
for ceRNA and participates in the differentiation of endome-
trial cancer stem cells by interacting with miRNA-145 [11].
To date, more than 50 000 long non-coding RNA genes that
were originally thought to be the “junk DNA” of the transcrip-
tome have been identified. LncRNAs have been shown to be im-
portant markers for tumor diagnosis and prognosis. Although
the study of IncRNA has progressed rapidly, the functions of
most IncRNAs remain unclear.

The Cancer Genome Atlas (TCGA) is a comprehensive resource
for multi-omics data including transcriptome, DNA methyla-
tion, and copy number variation for cancer genes. Advance in
bioinformatics software had made it possible to construct a
cancer ceRNA network using information obtained from the
TCGA. Previous studies have used transcriptome data from the
TCGA to construct ceRNA regulatory networks for head and
neck squamous cell carcinoma [12], gastric cancer [13], papillary
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thyroid cancer [14], colon cancer [15], and cervical squamous
cell carcinoma [16]. However, ceRNA regulatory networks for
UCEC have not been constructed to date. In this study, we an-
alyzed high-throughput transcriptome data obtained from the
TCGA-for 548 UCEC patients from TCGA and their correspond-
ing clinical information.

Material and Methods

Patients and TCGA database

We downloaded level 3 RNA-seq and miRNA-seq data obtained
using lllumina-HiSeq and corresponding clinical information for
patients with UCEC from TCGA (https://portal.gdc.cancer.gov/).
Because the data in TCGA database are open access, there
was no need to obtain approval from the Ethics Committee.

Differentially expressed IncRNAs (DE-IncRNAs), miRNAs,
and mRNAs analysis

Using the Ensembl database (http://www.ensembl.org), we
identified mRNAs, IncRNA, miRNA in the data obtained from
the TGCA. Other mRNAs and IncRNAs that could not be found
using Ensembl were removed. Using the “edgeR” R software
package [17], we identified differentially expressed (DE)-mRNAs,
DE-IncRNA, and DE-miRNAs between UCEC and adjacent tissue,
with the following statistical thresholds: |log2 fold change[>2.0
and FDR adjusted P-value <0.01. The volcano maps and the
heat maps were generated using R package “gplots”.

Construction of a ceRNA network in UCEC

To better understand the role of IncRNAs and miRNAs in pa-
tients with UCEC, we constructed a IncRNA-miRNA-mRNA in-
teraction network. First, we predicted interactions between
IncRNAs and miRNAs using the miRcode database (http://
www.mircode.org/), which contains the “whole transcrip-
tome” of GENCODE annotations, including >10 000 registered
IncRNAs [18]. Next, we predicted miRNA-targeted mRNAs us-
ing the miRNA target-gene prediction project, which includ-
ed miRTarbase, TargetScan, and miRDB databases. To im-
prove the reliability of our target mRNA predictions, we used
mRNAs that were present in all 3 databases to build the
ceRNA network. Finally, we established matching IncRNA-
miRNA and miRNA-mRNA pairs, and we constructed the com-
petitive INcCRNA-miRNA-mRNA network. The network was
placed in a visual format using Cytoscape 3.5.0 software
(http://www.cytoscape.org/) [19]. Finally, we analyzed the Gene
Ontology (GO) enrichment of gene clusters and performed Kyoto
Encyclopedia of Genes and Genomes (KEGG) pathway enrich-
ment of DE-mRNAs using the “clusterprofiler” package in R [20].
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Table 1. Clinicopathological characteristics of 548 uterine corpus endometrial carcinoma patients.
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Figure 1. Volcano map of DE-IncRNAs, DE-miRNAs, and DE-mRNAs (from left to right). Red dots indicate upregulated genes, and green
dots indicate downregulated genes. DE — differentially expressed; IncRNA — long non-coding RNA; mRNA — messenger RNA.

Survival analysis

We analyzed the overall survival rate associated with all RNAs in
the ceRNA network using clinical data obtained from the TCGA
using the “survival” R package (https://CRAN.R-project.org/,
version: 3.4.3). The IncRNAs, miRNAs, and mRNAs associated
with clinical prognosis were identified using univariate COX
proportional hazards regression. We plotted Kaplan-Meier sur-
vival curves, and statistical significance of differences in sur-
vival was determined using the log-rank test. Values of P<0.05
were considered to represent statistically significant differences.

Results

Patient characteristics

RNA-sequencing data for 552 UCEC samples and 35 adjacent
normal tissue samples were obtained using the TCGA. The UCEC
samples were obtained from 548 patients diagnosed with
UCEC using pathological analysis. The mean age of these pa-
tients was 63.9 3+11.14 years. Patients with stage | UCEC ac-
counted for 62.4% of all patients. The pathological and clini-
cal characteristics of the 548 patients with UCEC patients are
summarized in Table 1.
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Figure 2. Heat map of DE-IncRNAs in UCEC. The horizontal axis on the bottom indicates the sample name and the axis on the
top indicates clustering of samples. The vertical axis on the left represents the cluster of DE-IncRNAs, and the right
axis shows the names of the IncRNAs. Red indicates upregulated IncRNAs and green indicates downregulated IncRNAs.
DE - differentially expressed; IncRNA — long non-coding RNA; UCEC — uterine corpus endometrial carcinoma.
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Figure 3. Heat map of DE-miRNAs in UCEC. The lower horizontal axis indicates the sample name and the upper horizontal axis
indicates clustering of samples. The vertical axis on the left represents the cluster of DE-miRNAs, and the right axis shows
names of the miRNAs. Red indicates upregulated miRNAs and green indicates downregulated miRNAs. DE — differentially
expressed; miRNA — microRNA; UCEC — uterine corpus endometrial carcinoma.
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Figure 4. Heat map of DE-mRNAs in UCEC. The lower horizontal axis indicates the sample name and the upper horizontal axis
indicates clustering of samples. The vertical axis on the left represents the cluster of DE-mRNAs, and the right axis shows
the names of the mRNAs. Red indicates upregulated mRNAs and green indicates downregulated mRNAs. DE — differentially
expressed; mRNA — messenger RNA; UCEC — uterine corpus endometrial carcinoma.
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74

Target

Figure 5. Venn diagram of mRNAs associated with the ceRNA
regulatory network. The middle green region indicates
the number of mRNAs, which were differentially
expressed and targets. The mRNAs in the red region
were differentially expressed. The blue region
indicates targets mRNAs. mRNA — messenger RNA;
ceRNA — competitive endogenous.

DE-mRNAs, DE-IncRNAs, and DE-miRNAs

We analyzed transcriptional data from 552 tumor samples
and 35 adjacent normal tissue samples and identified sig-
nificant differences in the expression profiles of mRNAs,
IncRNAs, and miRNAs between the UCEC and normal sam-
ples. Using thresholds of |log2FC|>2.0 and FDR adjusted
P-value <0.01, we determined that 2612 mRNAs, 1111 IncRNAs,
and 187 miRNAs were differentially expressed. Among these,
53 miRNAs, 309 IncRNAs, and 971 mRNAs were downregu-
lated, and 134 miRNAs, 802 IncRNAs, and 1641 mRNAs were
upregulated. Volcano plots of DE-mRNAs, DE-IncRNAs, and
DE-miRNAs are shown in Figure 1. Heat maps of DE-mRNAs,
DE-IncRNAs, and DE-miRNAs obtained by cluster analysis are
shown in Figures 2—-4.

Construction of a ceRNA network

To further understand the functions of the DE-IncRNAs, we
established a regulatory ceRNA network for UCEC and gen-
erated a visual representation using Cytoscape software. We
identified 477 IncRNA-miRNA regulatory pairs comprised of in-
teractions between 27 DE-miRNAs and 89 DE-IncRNAs iden-
tified using the miRcode database. Following identification of
IncRNA-miRNA pairs, we predicted target mRNAs based on
the 27 miRNAs involved in these pairs using the miRTarbase,
TargetScan, and miRDB databases. There were 962 target genes
present in all 3 databases. These genes were cross-checked
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with the 2612 identified DE-mRNAs, resulting in selection of
74 DE-mRNAs (Figure 5). Thus, we identified 109 miRNA-mRNA
regulatory pairs comprised of 20 DE-miRNAs and 74 DE-mRNAs
to build the ceRNA network. The final ceRNA regulatory net-
work for UCEC consisted of 87 DE-IncRNAs, 74 DE-mRNAs, and
20 DE-miRNAs (Figure 6).

Functional prediction of DE-mRNAs

To understand the functions of DE-mRNAs, the 87 identified
DE-mRNAs were subjected to GO analysis and KEGG path-
way enrichment using R package “clusterprofiler”. The results
showed that 7 GO enriched categories were involved in the
biological processes (Figure 7). These genes were mainly en-
riched in cancer-related pathways such as “MicroRNAs in can-
cer”, “Gastric cancer”, “Prostate cancer”, “p53 signaling path-
way”, “Melanoma”, “Proteoglycans in cancer”, and “Breast

cancer” (Figure 8).
Survival analysis of IncRNAs, miRNAs, and mRNAs

To explore the clinical prognostic value of IncRNAs, miRNAs, and
mRNAs in the ceRNA network, we investigated overall survival
associated with the IncRNAs, miRNAs, and mRNAs in the ceRNAs
network using Kaplan-Meier curves. Nine DE-IncRNAs were sig-
nificantly correlated with overall survival of patients with UCEC.
Six of the DE-IncRNAs (AC110491.1, ADARB2-AS1, C20rf48,
C100rf91, GLIS3-AS1, and LINCO0491) were inversely associat-
ed with overall survival, while 3 (AL596188.1, LINC00237, and
LINC00261) DE-IncRNAs were directly associated with overall
survival. In addition, 3 DE-miRNAs (hsa-mir-205, hsa-mir-211,
and hsa-mir-425) were significantly associated with overall
survival in UCEC (P<0.05) (Figure 9). Furthermore, 22 mRNAs
(AKAP12, ALK, ANKRD, CCNE1, CDC25A, DDC, E2F1, GNAL,
IGFBP5, KIF23, KPNA2, MCM4, NR3C1, PSAT1, RECK, RRM2,
SLC12A5, SOX11, TRIB3, SERTM1, RASSF2, and E2F7) were
associated with overall UCEC survival. The 9 DE-IncRNAs that
had clinical prognostic value interacted with 17 DE-miRNAs
in the ceRNA network (Table 2). Moreover, we found that
the IncRNAs C20rf48 and LINC0O0261 may play an important
role in the ceRNA network. The IncRNA C20rf48 may indirect-
ly regulate 16 mRNAs with clinical prognostic value through
8 miRNAs (Table 3). In addition, the IncRNA LINC00261 may
indirectly interact with 30 miRNA-targeted mRNAs through
9 miRNAs. The R package “Hmisc” was used to analyze the
linear relationships between 9 DE-IncRNAs and 22 DE-mRNAs.
The results showed that the IncRNA C20rf48 positively corre-
lated with 5 mRNAs (MCM4, CDC25A, CCNE1, KIF23, and E2F1).
In contrast, the IncRNA LINC00261 negatively correlated with
2 mRNAs (CCNE1 and ANKRD33B) (Figure 10). Our results sug-
gest that the IncRNAs C20rf48 and LINC00261 are key regula-
tors of UCEC and have a prognostic role.
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Figure 6. The ceRNA regulatory network for UCEC. The highlighted nodes in red indicate upregulation, and the highlighted nodes in
blue indicate downregulation. LncRNAs, miRNAs and mRNAs are indicated by diamonds, square, and ellipses, respectively.
ceRNA - competitive endogenous RNA; UCEC — uterine corpus endometrial carcinoma; IncRNA — long non-coding RNA,
miRNA — microRNA; mRNA — messenger RNA.

RNA polymerase Il transcription coactivator activity pvalue
Transcription corepressor activity 2e-04
Transcriptional activator activity, RNA polymerase Il transcription regulatory region sequence-specific hinding 1e-04
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Transcriptional repressor activity, RNA polymerase Il transcription regulatory region sequence-specific binding

0.0 25 50 75

Figure 7. GO biological process terms for DE-mRNAs involved in the ceRNA network. The x-axis represents the number of DE-mRNAs
involved in the pathway, and the color indicates the P-value. GO — Enrichment Gene Ontology; DE — differentially expressed;
mRNA — messenger RNA; ceRNA — competitive endogenous RNA.
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Discussion

LncRNAs are characterized by transcripts of more than 200
nucleotides in length, which regulate DNA methylation, his-
tone modification, and chromatin remodeling, and are pre-
cursors to miRNA [21]. Recent reports suggest that IncRNAs
are involved in the pathogenesis of different types of cancer,
including endometrial cancer. Sun et al. identified 5 IncRNAs
in UCEC (CTB-51J22.1, FLJ27354, VIM-AS1, RP11-275114.4, and
RP11-229P13.20) that were significantly related to tumor pro-
gression and patient outcomes [22]. These IncRNAs provid-
ed a signature that was an independent predictor of progno-
sis, as determined using multivariate Cox regression analysis.
Another study showed that the IncRNA HOTAIR regulated es-
trogen-induced endometrial cancer metastasis through the
miR-646/NPM1 axis [23].

Recent studies have shown that ceRNAs play an important
role in the pathogenesis and progression of tumors charac-
terized by abnormal transcriptome changes. We constructed
a ceRNA network for UCEC based on the ceRNA hypothesis.
In our ceRNA network for UCEC, 9 IncRNAs were associated
with overall survival, and were considered to be biomarkers
for UCEC diagnosis and prognosis. Moreover, we found that
the IncRNAs C20rf48 and LINC00261 interacted to the greatest

Ouyang D. et al.:
ceRNA in UCEC
© Med Sci Monit, 2019; 25: 7998-8010

Figure 8. The KEGG pathways (P-values <0.05) of DE-mRNAs in
the ceRNA regulatory network. The x-axis represents
the number of DE-mRNAs involved in the pathway.
The sizes of the dots indicate gene number and the
color indicates the P-value. KEGG — Kyoto Encyclopedia
of Genes and Genomes; DE — differentially expressed;
MRNA — messenger RNA; ceRNA — competitive
endogenous RNA.

extent among IncRNAs with miRNAs in the ceRNA network.
Thus, we predicted that these 2 IncRNAs may play crucial roles
in the progression and prognosis of UCEC. Previous reports
suggested that the IncRNA LINC00261, which may be a novel
prognostic biomarker for cancer, was downregulated in var-
ious cancers such as gastric cancer [24], liver cancer [25,26],
pancreatic cancer [27], non-small cell lung cancer [28], and en-
dometrial cancer [29]. Fang et al. showed that LINC0O0261 can
upregulate FOXO1 expression by inhibiting the miRNAs that
target FOXO1, thus inhibiting proliferation, migration, and inva-
sion of endometrial cancer cells [29]. In our study, the expres-
sion of LINC00261 increased in 552 tumor samples compared
with that in 35 adjacent non-tumor samples. Interestingly, our
results showed that higher expression of LINC00261 was as-
sociated with better prognosis in patients with UCEC. Li et al.
constructed a ceRNA regulatory network for oral squamous
cell carcinoma, and showed that 6 IncRNAs, including C20rf48,
were associated with overall cancer survival [30]. Another
study showed that C20rf48 could bind to RRM2 to form a
chimeric transcript and high expression of RRM2-C20rf48 in-
creased migration and invasion of nasopharyngeal carcinoma
cells [31]. The role of C20rf48 in endometrial carcinoma has
not been characterized. The other 7 IncRNAs identified in our
study have not been previously associated with endometrial
cancer; these IncRNAs may be future therapeutic targets. We
also analyzed the linear relationship between the expression
levels of 9 DE-IncRNAs and 22 DE-mRNAs. The results showed
that C20rf48 showed a strong positive correlation with MCM4,
CDC25A, CCNE1, KIF23, and E2F1 expression levels, and that
LINC00261 strongly negatively correlated with CCNE1 and
ANKRD33B expression levels. Based on the ceRNA regulatory
network, we predicted that C20rf48 might regulate the target
genes MCM4, CDC25A, CCNE1, KIF23, and E2F1 by compet-
ing with 4 key DE-miRNAs (mir-106a, mir-195, mir-216b, and
mir-424). LINC00261 might regulate CCNE1 and ANKRD33B
via mir-106a, mir-195, and mir-424.

Although interest in IncRNAs has increased recently, miRNAs
have also attracted increased attention. Research approach-
es focusing on miRNA regulation are indispensable in stud-
ies of tumors. In this study, we showed that 3 miRNAs in our
ceRNA network were associated with prognosis of UCEC. A pre-
vious study showed that upregulation of miR-205 was relat-
ed to poor prognosis of UCEC [32]. This was consistent with
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Figure 9. Kaplan-Meier curve analyses of DE-IncRNAs, DE-miRNAs, and overall survival rate in patients with UCEC. DE — differentially
expressed; IncRNA — long non-coding RNA, UCEC ,— uterine corpus endometrial carcinoma.
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Table 2. The 9 DE-IncRNAs interact with the 17 DE-miRNAs.

IncRNA miRNA

AC110491.1 mir-140,mir-141,mir-200a,mir-143,mir-182,mir-429,mir-204,mir-211, mir-205,mir-216b,mir-425
 ADARB2-AST mir-195mir-424mir-205mir-216b
~ Also61881 mir205
 Coorfas mir-106a,mir-143,mir-195 mir-424,mir-183,mir-204mir-211, mir-122
 cloorfo1 mir-106a, mir-140, mir-143, mir-429, mir-204, mir-211, mir-122.
GussAst mi-140
© UNCo0237 mir-143mir205
© UNCoo261 mir-140, mir-143, mir-145, mir-182, mir-183, mir-429, mir-204, mir-211 mir-216b
© UNcoo4o1 mir-145,mir-429,mir-204mir-211, hsa-mir-216bmir-122

DE - differentially expressed; IncRNA — long non-coding RNA, miRNA — microRNA.

Table 3. The 8 DE-miRNAs Interact with the 16 DE-mRNAs.

miRNA mRNA

mir-106a ANKRD33B, E2F1, KIF23, KPNA2, RRM2
omir43 IGFBPS
omir4s DDC
 omir82 NR3CLRECK
 omir183 AKAPI2NR3CI
Comir1s CCNEL, CDC25A, KIF23, PSATL, RECK, RASSF2,E2F7
mir216b MCMA
omir424 CCNE1, CDC25A, GNAL, KIF23, PSATL, RECK, RASSF2,E2F7

DE - differentially expressed; miRNA — microRNA; mRNA — messenger RNA.
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Figure 10. Linear regression of C20rf48 versus MCM4, CDC25A, KIF23, E2F1, and LINC00261 versus expression level of CCNE1 and
ANKRD33B. Dashed lines represent 95% confidence intervals.
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our results. Xu et al. showed that miR-211 suppressed cervi-
cal cancer cell invasion and epithelial-to-mesenchymal tran-
sition (EMT) by targeting MUC4 [33]. Our results showed that
the prognosis for patients with UCEC with high expression of
miR-211 and miR-425 was poor. However, further experiments
are needed to confirm the prognostic value of these miRNAs in
endometrial cancer. Kong et al. reported that the IncRNA PVT1
promoted proliferation, migration, and invasion of endome-
trial carcinoma cells via miR-195-5p [34]. Another study dem-
onstrated that knockdown of CCAT2 suppressed endometrial
cancer cell growth and metastasis by targeting miR-216b [35].
In addition, the miRNA-424/E2F7 axis might inhibit the malig-
nancy of endometrial cancer [36].

KEGG pathway enrichment analysis showed that mRNAs
involved in the ceRNA network were mainly enriched in
“microRNAs in cancer”, “Melanoma”, “Gastric cancer”, “Prostate
cancer”, “p53 signaling pathway”, and “Proteoglycans in can-
cer” pathways, which are related to cancer. Among these miRNA
target-genes, genes related to LINC00261, C20rf48, and prog-
nosis of endometrial cancer included MCM4, CDC25A, CCNET,
KIF23, E2F1, and ANKRD33B. We found that these genes played
a key role in the development and progression of cancer. In en-
dometrial cancer cell lines, CYP1B1 knockdown resulted in
the upregulation of MCM4 [37]. In addition, miR-449a might
suppress tumor development by targeting CDC25A in endo-
metrial cancer [38]. In a pan-cancer study, increased expres-
sion of CCNE1 was observed in African Americans with can-
cer types with higher chromosomal instability [39]. In addition,
Mints et al. showed that high expression of free E2F1 might be
a good prognostic marker for endometrial cancer [40]. Several
studies have shown that KIF23 has good prognostic value for
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various cancers, including non-small cell lung cancer [41], pan-
creatic carcinoma [42], kidney renal clear cell carcinoma [43],
and breast cancer [44].

The limitations of our study were as follows. First, the ceRNA
hypothesis has been studied extensively, but remains contro-
versial. Several studies have shown that expression profile
changes in most individual transcriptomes are not be affect-
ed by miRNA activity [45]. Our ceRNA regulatory network for
UCEC was constructed based on this hypothesis using a bio-
informatics approach. Further experiments should focus on
verification of these key interactions, particularly the IncRNAs
identified in the present study. Second, the 9 IncRNAs screened
from TCGA, a databased that includes mostly Caucasian indi-
viduals, require further evaluation to understand whether the
pathogenic mechanisms in Asian or other races are the same.

Conclusions

We identified DE-IncRNA, DE-miRNA, and DE-mRNA in tumor
and adjacent normal tissue samples in a large cohort of pa-
tients with UCEC using data obtained from the TCGA. A regu-
latory ceRNA network was constructed, and several IncRNAs
with potential clinical prognostic value were identified. Our
study advances the understanding of the molecular mecha-
nisms of UCEC and promotes the discovery of novel ceRNAs
that can serve as prognostic markers and therapeutic targets.
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