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Abstract

Objectives: Uterine corpus endometrial carcinoma (UCEC) is a malignant cancer that exhibits significant molecular
heterogeneity, leading to distinct clinical outcomes. The aim of this study is to identify long non-coding RNAs (IncRNAs)
with independent and superior prognostic value based on the tumor clinical stages in UCEC patients.

Methods: The Cancer Genome Atlas (TCGA) was utilized to acquire clinical data and expression levels of IncRNAs and
mRNAs in UCEC patients. Tumor samples were compared with normal samples using R-statistical computing and Cy-
toscape. Four IncRNA-expression signatures (LINC01224, AC015849.16, LINC00908, and LINC00092) were identified
through tenfold cross-validation, t-tests, and univariate COX regression.

Results: LINC00908 and LINC00092 exhibited a negative correlation with tumor stages and were downregulated in
expression compared to normal samples. Conversely, LINCO1224 and AC015849.16 were upregulated in tumor samples
and positively correlated with the overall survival of UCEC patients. The IncRNAs-mRNAs network and functional en-
richment analysis indicated the involvement of these four IncRNA signatures in UCEC tumor progression by modulating
pathways such as TGF-f signaling, cell cycle, DNA replication, NF-kB signaling, and Notch signaling.

Conclusion: LINC01224, AC015849.16, LINC00908, and LINC00092 could be considered as alternate prognostic mark-
ers for UCEC prediction, potentially improving overall survival and enabling patient-tailored treatment strategies.
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Uterine corpus endometrial carcinoma (UCEC) is one  women, with incidence of 417,000 new cases and 97,000
of the most common female reproductive system tu-  deaths in 2020, and ranks the 3 most common gyneco-
mors, which originates from the inner lining of the uterus.  logical malignant tumor that causes death after ovarian
T UCEC ranks the 6th most commonly diagnosed cancerin  cancer and cervical cancer.” The 5-year survival rate of the
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patients diagnosed with UCEC has been reported to be
minimal, especially in the patients who have been experi-
encing tumor metastasis after surgery or radiotherapy.®”
There is a need to improve both prognostic strategies and
new treatment modalities to enhance the overall survival
in UCEC patients particularly those with recurrent metas-
tasis. Therefore, it is necessary to identify novel prognostic
biomarkers for the prognosis of UCEC patients in order to
choose personalized therapy.®

Long non-coding RNAs (IncRNAs) are transcripts composed of
more than 200 nucleotides, which cannot code for a protein.
These are involved in multiple functions such as, signaling,
decoying, scaffolding, and guidance.”' Recent studies have
demonstrated the important role of IncRNAs in modulating
the tumor proliferation, invasion, prognosis, and metastasis.
0516 A plethora of scientific reports delineated the implications
of several IncRNA signatures to predict the overall survival of
the patients during several cancers.'”22 LINC01224 is involved
in the progression of endometrial carcinoma through the
miR-485-5p/AKT3 signaling sugegsting its role as a diagnostic
marker.?! Another report by Jin Y et al described a significant
correlation of IncRNA MALAT1 with the proliferation and me-
tastasis in epithelial ovarian cancer.?* A few reports described
the dysregulated expression of IncRNAs in UCEC due to their
differential expression.?>?2 However, there are relatively few
studies on IncRNA transcriptome data analysis to screen tu-
mor stage-related biomarkers for UCEC patients.

In this study, we screened prognostic significance of In-
cRNAs as biomarkers related to tumors of different clini-
cal stages through tenfold cross-validation by using TCGA
data pertinent to UCEC patients. Four IncRNAs related to
normal tissue and tumor tissue of different stages were de-
termined according to our pipeline. Then we performed a
IncRNA-mRNA co-expression network through the analysis
of correlations between these four IncRNAs and mRNAs. Fi-
nally, we conducted KEGG pathway and GO analysis to un-
derstand the potential mechanisms of these four IncRNAs.

Methods

Data Source

High-throughput RNA sequencing expression profiles in-
cluding IncRNA and mRNA and their correlated clinical data
pertinent to the patients with UCEC were download from
the Cancer Genome Atlas (TCGA: UCSC Xena- http://xena.
ucsc.edu). Data collection was performed from the TCGA
database. We have not received any third party support in
conducting this research, analyzing the data, or preparing
the manuscript for submission. Total 583 UCEC patients
with survival outcomes were selected from TCGA, and then
we eliminated patient data without a clear pathological

grade or clinical information. Clinical information pertinent
to gender, age, and pathological stage was obtained from
the UCSC Xena. Finally, the expression data and correlated
clinical information of 548 UCEC patients, including 341
grade |, 51 grade I, 127 grade Il and 29 grade IV, and 23
normal adjacent samples were included in this study. It is
worth noting that exchanging the Accession number to
the ID of IncRNA and mRNA was performed by the GEN-
CODE database (https://www.gencodegenes.org/).

Data Processing

Primarily, we selected differentially expressed IncRNAs in
cancer and normal samples of UCEC using the limma pack-
age (http://bioconductor.org/packages/release/bioc/html/
limma.html) by cut-off parameters FDR<0.05, |[Log2FC| >2.
Subsequently, we performed Spearman correlation coeffi-
cients (p<0.05) for exploring the correlations between the
IncRNAs and clinical stage by using cor.test (). In order to
avoid random allocation bias that may affect the stability
exhibited by subsequent signatures, we applied tenfold
cross-validation for the selection of IncRNAs, and the data
were randomly divided into ten different sets. In the ten-
fold cross-validation, nine sets were used for training, and
the remaining set was used for validation. Later, we se-
lected the ‘IncRNAs that were negatively correlated with
the UCEC stage and increased in normal tissues’; and sub-
sequently deciphered the ‘positive correlation of IncRNAs
() with the UCEC stages but decreased in normal tissues.
Furthermore, Cytoscape software was used in constructing
IncRNA-mRNA interaction networks for the identification
of GO enriched terms and KEGG pathways. Clusterprofiler
package was used to carry out this analysis (Fig. 1).

Data Analysis

Statistical analyses were performed using the R software
3.5.0.The p-values of less than 0.05 were considered as statis-
tically significant. The overall survival was deciphered using
Kaplan-Meier analysis and the group comparisons were per-
formed with the aid of a log-rank test. Forest plots assisted in
order to screen the IncRNAs related to prognosis. Univariate
and multivariate Cox regression analyses were employed to
determine IncRNAs associated with patient’s overall survival.

Results

Patient Characteristics in UCEC

In this study, a total of 15251 IncRNAs were obtained from
571 samples which include 23 normal samples and 548 tu-
mor samples in the TCGA database. A total of 548 tumor
samples were identified, and the baseline clinical charac-
teristics were given in the following Table 1.
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Figure 1. Flowchart for overall study design.

Screening Differentially Expressed IncRNAs in
UCEC Patients

The limma algorithm was applied to screen the differen-
tially expressed IncRNAs in the tumor samples when com-
pared to normal samples. The results showed that 204
IncRNAs and 129 IncRNAs were downregulated and up-
regulated in tumor samples respectively when compared
to the matched normal samples (Fig. 2A-C).

LncRNAs were Associated with the Clinical Staging
of UCEC Patients

The tenfold cross-validation was performed and ascer-
tained the IncRNAs. Among them, two IncRNAs such as
LINC01224 and AC015849.16 exhibited a negative correla-
tion with clinical stage and upregulated in its matched nor-
mal samples. On the contrary, another two IncRNAs such as
LINC00908 and LINC00092 exhibited a positive correlation
with clinical stage and downregulated in its matched nor-
mal samples. The four significant overall survival-related

Age
<65 185 31 75 15
>65 156 20 52 14
Race
White 245 33 81 17
Asian 14 2 3 1
Black 61 13 37 9
NA 21 3 6 2
Grade
G1 82 4 12 0
G2 87 13 19 1
G3 168 34 92 25
G4 4 0 4 3
Hypertension
Yes 142 24 57 9
No 104 10 36 12
NA 95 17 34 8
Diabetes
Yes 61 9 23 7
No 171 26 58 13
NA 109 16 46 9
BMI
18.5-24.9 60 9 21 7
25-29.9 71 8 31 4
30-39.9 112 20 45 14
>40 80 1 20 3
NA 18 3 10 1

0051

e
PC2 (4.84%)

0.0 01
PC1 (58.04%)

Cutoff for logFC is 2
{ & The number of up gene is 129
The number of down gene is 204
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]
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Figure 2. (a, b) Heatmap and Principal Component Analysis (PCA)
of the top 50 differentially expressed IncRNAs between normal and
tumor samples; (c) volcano plot of differentially expressed IncRNAs.
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IncRNAs were obtained from the analysis of the IncRNAs by
univariate COX regression (Fig. 3A). According to our result,
two IncRNAs (LINC00908 and LINC00092) were observed
to be downregulated than normal samples and these In-
cRNAs were negatively correlated with clinical stage. Two
IncRNAs (LINC01224 and AC015849.16) were upregulated
than normal samples and these IncRNAs were positively
correlated with clinical stage (Fig. 3B-3E).

We highlighted a total of 4 IncRNAs among 18 IncRNAs
with specific correlation to the overall survival through
univariate and multivariate Cox regression analyses (Ta-
ble 2). The upregulated IncRNAs such as LINC01224 and
AC015849.16 were positively correlated to poor over-
all survival with statistical significance (p<0.05) through
multivariate analysis. LINC00092 was downregulated but
typically exhibited specific statistical significance with
overall survival.

Prognostic Overall Survival Assessment of IncRNAs

We performed the survival analysis to evaluate the prog-
nostic significance of four IncRNAs based on TCGA data
and clinical information. We found that the patients typi-
cally with higher expression levels of LINC0O1224 and
AC015849.16 reported low overall survival. The patients
with a higher expression of LINC0O0908 were associated
with poor overall survival rate. However, there was no sig-
nificant correlation between the expression of LINC00092
and UCEC prognosis (p>0.05). All survival analysis results
were given in Figure 4A-D.
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=54 09145 —_—— 387
Clorfds (N=548) (02485 11199) 0.38723
RPAAGRLIOIN=S) (g 5pg5™ 1 1219) — 06131

1=c4 1.0450 20049
ACOU2982  (N=548)  (hgsas 1135y —l— 028942
LINCOO0S2  (N=548) 1 ongs . 1.290) —— 0.04206
ACOOTIZBA  (N=548) so% 4% —— 0.70656
RPUSITDIZIMN=54)  (0127"1 1816 — 0.57039
LNCOT2M  (N=548)  (eb?¥i5se —a— 04791
RP3AIBH24N (N=548) (0 g745 -1 1910) —— 0.79337

Py i 5
RPI1SIK21Y (N=548) (0 ggn- 1 1607) —l— 0.08654
LA16¢.380H5.1 (V=546) {0,908'1 209 —n —— 0.54005
LINCOOSOS  (N=548) 207 s —a— <0.001 **

- 09296 i
CTD2510F54 (N=548) () 7790 1.1165) —— 043477
LINCOOGG8  (N=548) ) 052 ) —a— 034291

- 11 i .
LINCOT224  (N=548) (5 41~ 12683 —— 0.01652
AC015849.16  (N=549) ‘,,24‘57‘ 16552 P ——— o6
RP11.443820.1 (N=548) (054451039 0.08441

616885 (V=54 11741 . 56

RPAGI6BES (N=548) oour . 1ussy 0.15699
RP11.54H7.4 (N=548) (0.9149 - 1.0768) I 08573
# Events: 92: Global p-value (Log-Rank): 0.000022443
AIC: 1013.9; Concordance Index: 0.72 6

Figure 3. (a) Univariate Cox regression analysis with the IncRNAs, the
top four significant factors with p<0.005; (b-e) The correlation of In-
cRNAs expression with clinical stages of stage | to stage IV compared to
normal. Student t-test was used for testing the statistical significance.

Table 2. Univariate and multivariate Cox regression analyses of the 18 IncRNAs associated with overall survival in UCEC. Importance of total 4 IncRNAs among 18 IncRNAs with

specific correlation to the overall survival was described in this study (highlighted in red).

Multivariate

Univariate

Genomic location

Gene symbol

Ensembl i

95%CI
0.747-1.12

95%Cl

HR

0.387

0.003 0.914

1.07-1.41

1.23
1.07

1.12

chr2:10,120,698-10,211,725
chr 20: 46,013,500-46,022,073
chr 2: 240,686,334- 240,690,414

C2orf48
RP11.465L10.10

ENSG00000171848

0.293 0.961 0.823-1.122 0.613

0.94-1.23

ENSG00000204044
ENSG00000219159

0.289
0.042
0.707

1.045 0.963-1.134

1.142

1.025

1.038 0.

1.034
1.021

0.001

1.05-1.2

AC011298.2

1.005 - 1.299
0.902-1.164

0.998
0.01
0.192
0.001

0.89-1.13

1
1.16
0.93
1.13
1.22
1.12
1.17
0.85
1.19

1.08

chr9:96,019,724-96,027,993

LINC00092

AC007128.1
RP11-597D13.9

ENSG00000225194

1.04-1.29

chr7:8,262,264- 8,344,516
chr 4:158170752- 58202877
chr 12:113,583,886-113,773,726

ENSG00000229970
ENSG00000248429
ENSG00000249550
ENSG00000257671

57

0.912-1.182

0.83-1.04

0.479

0.942-1.136

1.05-1.21

LINCO1234
RP3-416H24.1
RP11-89K21.1

LA16¢.380H5.1

0.793
0.087

0.875-1.191

0.002

1.08-1.39

chr 12: 52,245,048- 52,247,448
chr 2:44,921,077- 44,939,199
chr 16:2,988,256-3,002,016
chr 18:76,528,652-76,670,111
chr 17:59,202,677- 59,203,829
chr 18:6,919,496-6,929,966
chr 19: 23,399,097-23,416,075
chr 17:35,893,707-35,911,023

0.99-1.163

1.073
1.046
0.8
0.93
0.961

0.001

1.05-1.2

ENSG00000259439
ENSG00000262152

0.54

0.905-1.21

0.004
0.002

1.05-1.3

0.708-0.903
0.774-1.117

0.77 - 0.94
1.04-1.36

LINC00908
CTD-2510F5.4

ENSG00000266256
ENSG00000265415

0435

0.013

0.343

0.886 - 1.043

0.029

1.01-1.15

LINC00668

ENSG00000265933
ENSG00000269416
ENSG00000270977
ENSG00000271936

0.017

1.024-1.268

1.14
1.364
0.752

1.11-1.31
1.19-1.54

1.1-1.61

1.09-15

1

35

1.2

LINCO1224
AC015849.16

0.002

1.125-1.655
0.545-1.039

0

0.003

1.

0.084
0.157
0.857

1.33
1.28
1.08

chr 2:24,825,610-24,826,717

chr 20:38,955,910-38,956,547
chr 13:109,269,634-109,273,838

RP11-443B20.1
RP4-616B8.5
RP11-54H7.4

0.94 - 1.466
0.915-1.077

1.174

0.993

0.003

ENSG00000274825
ENSG00000275216

0.021

1.01-1.15
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Figure 4. Overall survival analysis of LINC01224 (a), AC015849.16 (b),
LINC00908 (c) and LINC00092 (d) by the Kaplan-Meier curves.

LncRNA-mRNA Network Construction

In order to explore the connection between IncRNAs and
MRNAs in the progression of UCEC, we obtained mRNAs
which were closely related to the four IncRNAs by using
the Spearman correlation method according to R>0.5 and
p<0.05. Based on the obtained IncRNAs and mRNAs cor-
relations, the IncRNA-mRNA interaction relationship was
constructed by applying Cytoscape software. According
to this IncRNAs-mRNAs network (Fig. 5), it has been ob-
served that LINC0908 is concatenated with LINC00092,
which can influence mRNAs expression including ZDH-
HC1, ERICH3 and C90rf9; LINC01224 is concatenated with
AC015849.16, which can influence ESPL1,TPX2, TTK, and
MTBP expression.

GO and KEGG Enrichment Analysis of mRNAs

Gene ontology (GO) and KEGG enrichment analysis was
carried out to delineate the significant implications of
MRNAs with the four IncRNAs for characterizing the po-
tential mechanisms of the four IncRNAs such as LINC0O0908
and LINC00092, LINC01224 and AC015849.16. Enrichment
analysis showed that mRNAs were highly enriched not only
in TGF-beta signaling pathway, cell cycle, DNA replication,
NF-kappa B signaling pathway and Notch signaling path-
way in KEGG, but also in DNA helicase activity and DNA-
dependent DNA replication in GO (Fig. 6A, 6B).

P00t p=0t

08 (day) 08 (day)

Figure 5. The IncRNAs-mRNAs network constructed with R>0.5 and
P<0.05; red indicates interacting IncRNAs such as LINC00908 and
LINC00092 through mRNAs include, ZDHHC1, ERICH3 and C90orf9
whereas green stands for interacting IncRNAs such as LINC01224 and
AC015849.16, through mRNAs such as ESPL1, TPX2, TTK, and MTBP.

Discussion

UCEC is the most common gynecologic malignancy in
women and over 50,000 women died of UCEC every year
around the world 28. The rapid development of radiother-
apy and chemotherapy led to the improved cure rate of
UCEC patients over the past few decades, but a lot of pa-
tients are still unable to receive effective treatment due to
the advanced stages of UCEC at initial diagnosis. Therefore,
it is crucial to explore the effective prognostic biomarkers
and underlying biological mechanisms in the development
of UCEC in order to improve patient’s clinical outcomes. In
the current study, we used the TCGA database to decipher
differentially expressed IncRNAs across different clinical
stages in UCEC patients in order to predict the prognosis of
UCEC patients. In addition, GO and KEGG enrichment analy-
sis was conducted to analyze the IncRNAs-mRNAs network
to understand the intrinsic role of these IncRNAs in tumor
progression. Previous findings have demonstrated the im-
portant role of IncRNAs in various biological processes in-
cluding tumor progression. Forinstance, Zhang DM et al. in-
dicated the involvement of IncRNA H19 in the progression
of tongue squamous cell carcinoma through association
with EZH2, and affects downstream B-Catenin/GSK3[3/EMT
signaling.?”! LINC00944 is another IncRNA reported to be
associated with the prognosis of breast cancer by targeting
the ADAR1.5% A previous study by Meng Zhou et al. (2018)
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Figure 6. (a, b) The enrichment scores for biological processes in
KEGG and GO enrichment. The enriched biological processes and sig-
naling pathways pertinent to protein-coding genes were correlated
with prognostic IncRNAs in the signature. LINC0O0908 and LINC00092,
LINCO01224 and AC015849.16 and their target mRNAs were involved in
modulating several signaling pathways to enhance UCEC progression.

described 11 IncRNAs signature as independent prognos-
tic IncRNAs such as ‘RP11-1072A3.3.1, ACVR2B-AS1, RP4-
781 K5.7.1, AC073046.25, AP001347.6, DOCK9-AS2, NRAV,
GTF3C2-AST, LINCO1006, RP11-531A24.5 and AC004947.2
for predicting overall survival of UCEC patients.”? A study
by Yi Yuan et al. 2021 described the higher expression of
three IncRNAs AC015849.16, DUXAP8 and DGCR5 in UCEC
tumors when compared to nontumor tissue subsequently
concluded their negative correlation to five-year overall
survival.B"

As described by the previous reports, LINCO1224 is in-
volved in carcinogenesis as it can induce cancer cell prolif-
eration in tumors subsequently fostering invasion, migra-
tion. This IncRNA is upregulated along with tumor grade
and associated with poor prognosis in epithelial ovarian
cancer.?>32331 ] INC00908 could encode ‘automatic speech
recognition and processing server’ (ASRPS), a small regula-
tory peptide reported to be downregulated in triple nega-
tive breast cancers. This peptide can typically interact with

STAT3 by coiled-coil domain and impair the phosphoryla-
tion of STAT3 subsequently induce the inhibition of VEGF
expression.’* 3! Upregulated expression of LINC00092 is
observed in metastatic ovarian cancer and is associated
with poor prognosis for this cancer. In addition, this IncRNA
could foster the cancer associated fibroblast (CAF)-medi-
ated ovarian cancer progression through the modulation
of glycolytic cycle by direct interaction with 6-phospho-
fructo-2-kinase/fructose-2,6-biphosphatase-2 ~ (PFKFB2)
in these cancer cells.’® For instance, the CAF-generated
CXCL14 could promote change in the expression patterns
of LINCO0092 in ovarian cancers and subsequently en-
hance tumor growth.26:3%

In our study, four IncRNAs (LINC01224, AC015849.16,
LINC00908 and LINC00092) were identified with significant
correlation across different clinical stages of tumor tissue
and normal tissue in UCEC patients. The expression levels
of LINC01224 and AC015849.16 have been increasing with
the tumor stages of UCEC and the higher expression of
these IncRNAs exhibited a significant relationship with poor
prognosis than normal samples. But the expression pattern
of LINC00908 and LINC00092 typically decreases with the
“‘tumor stage’ of UCEC and increases in the normal sam-
ples. Recent reports have concluded that the silencing of
LINC01224 could inhibit the development of hepatocellu-
lar carcinoma by downregulating the expression of CHEK1
via miRNa-330-5p 40. Fan L et al. confirmed that LINC00908
can increase the expression of TSPYL5 by competitive bind-
ing to miR-483-5p, which played a vital role in prostate can-
cer, due to its ability to inhibit invasion and migration of
cancer cells.*"*2 As described above, Zhao L et al. revealed
that the LINC00092 is associated with CXCL14 expression
and involved in modulating metastasis and prognosis of
ovarian cancer.®® In our study, overall survival analysis for
these IncRNAs showed that LINC01224, AC015849.16 and
LINC00908 correlated to the prognosis in patients with
UCEC. Therefore, LINC01224, AC015849.16 and LINC00908
could be considered as novel biomarkers for significant
prognosis and metastasis of UCEC. Expression of certain
IncRNAs and their target mRNAs could be negatively regu-
lated in a INcRNA-mRNA regulatory module.** LncRNAs lo-
cated at the upstream promoter region of the coding gene
can foster the impairment of adjacent gene expression.
Trans-acting IncRNAs could function through the modula-
tion of proteins or RNAs with direct binding."*4

To further explore the correlations between these four In-
cRNAs, we identified several mRNAs that were associated
with these IncRNAs through IncRNA-mRNA coexpression
network. Interestingly, we found that the LINC01224 ex-
pression is linked to AC015849.16 through ESPL1, TPX2,
TTK and MTBP. Among these mRNAs, Gurvits Net al. report-



ed that ESPL1 expression can enable to predict the prog-
nosis of breast carcinoma in the patients by ascertaining
the separase expression.?! Overexpression of TPX2 (Tar-
geting Protein for Xenopus Kinesin Like Protein 2) has been
reported in breast cancer, ovarian cancer, gastric cancer,
hepatocellular carcinoma, and non-small cell lung cancer.
Chen M et al showed that the silencing of TPX2 prevented
the proliferation of breast cancer cells by regulating the
PI3K/AKT and activating p53 signaling pathway.“s! Another
study by Huang DH et al found that TPX2 downregulation
may inhibit the growth of hepatocellular carcinoma via
the PI3K/AKT signal transduction pathway.*”! Tian Y et al
confirmed that the targeted silencing of TPX2 reduced cell
proliferation of ovarian cancer by negatively regulating the
AKT signaling pathway.”® Threonine and tyrosine kinase
(TTK) was also considered as a biomarker for prognosis in
multiple cancers 49-51. Chen J et al. reported that it is pos-
sible to be a potential therapeutic target and biomarker for
the prognosis of NSCLC.*2 MDM2 Binding Protein (MTBP)
plays a vital role in the regulation of tumor invasion and
metastasis of breast cancer,3 hepatocellular carcinoma,®
and squamous cell carcinoma of the head and neck."™ A
report by Shijin Huang et al. 2021 described that genes
such as BUB2, NDC80, TPX2, and TTK are reported to be in-
volved in the cell cycle and independently associated with
the prognosis of EC.*® For instance, the differential expres-
sion of TPX2 could have significant implications in overall
survival in EC patients. Another study by Yi Yuan et al 2021
described that the genes such as AURKA, BUB1, CDCAS8, DL-
GAP5, KIF2C and TPX2 could be involved in the pathogene-
sis of UCEC and these genes have significant role in the cell
cycle, DNA replication, and mismatch repair.2" TPX2 could
be considered as the potential biomarker due to its prog-
nostic relevance in EC.®” In addition, the TTK is another
gene associated with prognostic relevance in EC and it is a
protein kinase which mediates the phosphorylation of pro-
teins at serine, threonine, and tyrosine pertinent to cell pro-
liferation, mainly for mitotic checkpoint.®® High expression
of TTK is associated with poor prognosis for cancers such as
EC, liver cancer, and pancreatic cancer.*®¢% Another study
by Qiannan Yang et al. 2020 described the prognostic rel-
evance of TTK, CDC25A, and ESPL for EC.% Our results are
consistent with those studies. By performing enrichment
analysis, we inferred that the four IncRNAs might promote
cancer cell growth, migration and invasion by TGF-3 signal-
ing pathway, cell cycle, DNA replication, NF-kB signaling
pathway and Notch signaling pathway. We showed that
the LINC00908 expression is linked to LINC0O0092 through
ZDHHC1, ERICH3 and C90rf9. However, the mechanism of
these three mRNAs in different types of cancer still requires
additional studies.

213

Conclusion

In summary, our study performed a series of analyses and
defined four IncRNAs such as LINC01224, AC015849.16,
LINC00908 and LINC00092 related to tumor stages of | to
IV in UCEC patients. The role of these IncRNAs is described
in the tumor progression of UCEC by integrating results
obtained through IncRNAs-mRNAs network, overall sur-
vival, and enrichment analysis. We identified LINC01224,
AC015849.16 and LINC00908 are highly associated with
the prognosis of UCEC, which provides new insight into the
diagnosis and choosing suitable therapeutic strategies to
target UCEC at an early stage. This study provided a novel
genetic landscape and the foundation for prognostic pre-
diction or for more effective treatment of UCEC.
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