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Abstract: The focal point of this research was the functional role of RP11-395G23.3 in endometrial cancer (EC). The 
expression of RP11-395G23.3, microRNA (miRNA)-205-5p, and their target proteins were detected by quantitative 
real-time polymerase chain reaction and western-blot analyses. Flow cytometry and proliferation, Transwell, and 
wound healing assays were used to detect the effects of RP11-395G23.3 and miRNA-205-5p on tumor cell migra-
tion and proliferation in vitro. RP11-395G23.3 expression was negatively related to miRNA-205-5p, but positively 
related to phosphatase and tensin homolog (PTEN) expression in human EC tissues. We discovered that low RP11-
395G23.3 expression was significantly related to advanced histological grade and lymphovascular space invasion 
in EC patients. In addition, overexpression of RP11-395G23.3 significantly inhibited the proliferation, invasion, mi-
gration, and induced apoptosis of Ishikawa and HEC-1A cells in vitro. Our results also showed that RP11-395G23.3 
could directly bind to miRNA-205-5p through its miRNA response elements and eliminate the inhibitory effect of 
targeting gene PTEN, thus leading to the signaling pathway of phosphatidylinositol-3-kinase/AKT inactivation. We 
demonstrated for the first time that RP11-395G23.3 may inhibit the development and pathogenesis of EC by acting 
as a sponge for miRNA-205-5p and increasing PTEN expression. RP11-395G23.3 may be a target for the diagnosis 
and treatment of EC.
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Introduction

Endometrial cancer (EC) is one of the most 
common female genital cancers, and its inci-
dence is increasing [1, 2]. Although surgery, 
radiotherapy, chemotherapy, and hormone 
therapy can significantly prolong the survival  
of patients with early EC, distant metastasis 
and recurrence are still inevitable [3-6]. It is 
therefore urgent to identify and study new bio-
markers to facilitate early EC diagnosis and 
timely interventions. 

Long noncoding RNAs (lncRNAs) are approxi-
mately 200 nucleotides in length [7, 8]; they 
play critical roles in the development of cancer 

and may be used as prognostic markers  
and therapeutic targets [9, 10]. Some lncRNAs  
regulate cell growth, apoptosis, invasion, chro-
matin modification, and transcription [11-13]. 
As endogenous RNAs, lncRNAs play a part in 
regulating gene expression by competing for 
binding with microRNAs (miRNAs) [14, 15]. Our 
previous work demonstrated that lncRNA RP11-
395G23.3, as a competitive endogenous RNA 
(ceRNA), participates in EC progression and is 
related to the miRNA-205-5p-phosphatase and 
tensin homolog (PTEN) network [16]. However, 
how the lncRNA RP11-395G23.3 and miRNA-
205-5p-PTEN network participates in the occur-
rence and development of EC has not been 
elucidated.
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miRNAs are noncoding single-stranded small 
RNAs with a length of approximately 22 nucleo-
tides [17]. miRNAs participate in essential func-
tions in various biological regulatory pathways 
including cell apoptosis, differentiation, and 
proliferation [18]. There are a variety of miRNA 
disorders in EC, such as significant upregula-
tion of miRNA-205-5p, which is associated with 
advanced stage and myometrial invasion [19]. 
miRNA-205-5p is one of the miRNAs regulating 
different cell pathways for cell survival, apopto-
sis, angiogenesis, and metastasis [20]; miRNA-
205-5p may affect the inactivated tumor  
suppressor PTEN in EC [21, 22]. Therefore, it is 
particularly important to study the mechanism 
of miRNA-205-5p.

PTEN is an inhibitory protein with phosphatase 
activity that negatively regulates the phosphati-
dylinositol-3-kinase (PI3K)/AKT signaling path-
way. PTEN can inhibit tumor growth by antago-
nizing the activity of phosphorylases such as 
tyrosine kinase and specifically dephosphory-
lating the third phosphate of inositol triphos-
phate [23, 24]. Loss of PTEN function leads to 
overactivation of the PI3K/AKT pathway, which 
may increase the proliferation, metastasis, and 
invasion of EC cells. PTEN gene mutations are 
common in EC and have been used as a dis-
ease marker [25, 26]. However, no studies have 
assessed whether miRNA-205-5p can target 
PTEN and the PI3K/AKT signaling pathway in 
EC.

Here, we show that lncRNA RP11-395G23.3 
can be used as a ceRNA to modulate PTEN by 
acting on miRNA-205-5p in EC. Our findings 
have clinical and biological implications for the 
diagnosis and treatment of EC.

Materials and methods

Patient samples and cell culture

The study included 42 samples of EC, 15 of 
atypical proliferative endometrium (EAH), and 
29 of normal endometrial tissue (NE) obtained 
from women who had undergone surgery at  
the Obstetrics and Gynecology Hospital of 
Fudan University between January, 2014 and 
February, 2016. None of the patients recruited 
in the present study had received chemothera-
py, radiotherapy or hormone therapy prior to 
surgery. This research was approved by the 
Department of Obstetrics and Gynecology 
Hospital of Fudan University in China. All sub-

jects provided written informed consent for 
sample collection and subsequent analyses. 
The research was done in accordance with the 
principles and guidelines expressed in the 
Helsinki Declaration. EC cell lines (HEC-1A and 
Ishikawa) were obtained from the Cell Bank of 
the Chinese Academy of Sciences (Shanghai, 
China). HEC-1A cells were cultured in McCoY’s 
5A medium (Thermo Fisher Scientific, Waltham, 
MA, USA), and Ishikawa cells were cultured  
in minimum Eagle’s medium (Thermo Fisher 
Scientific). Culture conditions included a 37°C 
incubator, 10% fetal bovine serum (FBS), and 
5% CO2.

Luciferase reporter assay

The wild-type 3’-untranslated region (UTR) se- 
quences of PTEN cDNA (pMIR-REPORT Luci- 
ferase-PTEN 3’UTR-wt) were synthesized into 
the luciferase reporter vector (Obio Technology, 
Shanghai, China). A mutant PTEN 3’-UTR vec- 
tor (pMIR-REPORT Luciferase-PTEN 3’UTR-mut) 
that contained a mutation in the predicted miR-
205-5p-binding sequence was also generated. 
The WT-PTEN or MUT-PTEN and the miRNA-
205-5p mimic or miRNA-205-5p negative con-
trol (NC) were transfected into HEC-1A cells 
with Lipofectamine® 3000 reagent (Thermo 
Fisher Scientific). After 48 h of transfection, 
luciferase activity was measured with a Luci- 
ferase Reporter Assay System kit (Promega 
Corporation, Madison, Madison, USA).

Transfection

To overexpress miRNA-205-5p and lncRNA 
RP11-395G23.3, all vectors and mimics were 
transfected into Ishikawa and HEC-1A cells with 
Lipofectamine® 3000 Transfection Reagent. 
MirVana miRNA Mimic Negative Control #1 
(Thermo Fisher Scientific) was used. The se- 
quences were as follows: miR-205-5p mimic 
(5’-UCCUUCAUUCCACCGGAGUCUG-3’; 5’-GAC- 
UCCGGUGGAAUGAAGGAUU-3’) and mimic NC 
(5’-UUCUCCGAACGUGUCACGUTT-3’; 5’-ACGUG- 
ACACGUUCGGAGAATT-3’). The lncRNA overex-
pression plasmid was pLenti-EF1a-EGFP-F2A-
Puro-CMV-RP11-395G23.3 and the empty vec-
tor was used as a control (control group). The 
blank group was only treated with Lipofec- 
tamine® 3000 Transfection Reagent. The work-
ing concentration of miRNA mimics and NC 
were 50 nM. The concentration used for plas-
mids was 100 nM.
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RNA and miRNA expression analysis

Total RNA was extracted from cells with TRIzol. 
Reverse transcription was performed with a 
PrimeScriptTMRT kit (TaKaRa, Beijing, China). 
SYBR Premix Ex TaqTM (TaKaRa) was used for 
quantitative real-time polymerase chain reac-
tion (qRT-PCR). Glyceraldehyde 3-phosphate 
dehydrogenase was used as the internal refer-
ence RNA for lncRNA and mRNA expression 
analysis, while snRNA U6 was used for miRNA. 
All qRT-PCR reactions were performed in a PCR 
System 7500 (ABI, USA). The relative expres-
sion of lncRNA or miRNA were detected after 
normalizing to the internal control using the 
2-∆∆Ct method. The primers were designed using 
a primer designing software package (RP11-
395G23.3 forward: TCCATCTCCAAGGCGTCAC- 
TCC; reverse: AGTCCGCAGGCAACAATCACAG).

Western blot analysis

Ishikawa and HEC-1A cells were lysed with  
the mixture of radioimmunoprecipitation buffer 
(KeyGEN, China), 1 nM benzenesulfonyl fluo-
ride, and protease and phosphatase inhibitors. 
The concentrations of protein samples were 
determined with BCA protein kits (KeyGEN). 
Proteins were denatured and separated by  
10% sodium dodecyl sulfate-polyacrylamide 
gel electrophoresis and transferred to polyvi-
nylidene fluoride membranes (EMD Millipore, 
USA). The following antibodies were used over-
night at 4°C: pro-caspase-3 (1:1000, Abcam, 
UK; cat. no. ab32351), PTEN (1:1000, Abcam; 
cat. no. ab32199), phosphoinositide-depen-
dent kinase-1 (PDK1; 1:1000, Abcam; cat. no. 
ab110025), AKT (1:1000, Cell Signaling Te- 
chnology, USA; cat. no. #2920), Phospho-Akt 
(1:1000, Cell Signaling Technology; cat. no. 
#4060), and β-actin (1:1000, Proteintech 
Group, USA; cat. no. 66009-1-Ig). Membranes 
were cultured with secondary antibodies 
(Rockland, USA) at room temperature for 2 h. 
An enhanced chemiluminescence system (Bio-
Rad, USA) was used for signal detection.

Cell proliferation and chemosensitivity assay

Cell proliferation was analyzed using a Cell 
Counting Kit-8 assay (CCK-8, Dojindo, Japan). 
Cells were seeded in 96-well plates (2,000 
cells/well) following 24 h of transfection. After 
24, 48, and 72 h incubation, the cells were cul-
tured with CCK-8 solution at 37°C for 2 h. Cell 

viability was measured by absorbance at 450 
nm using a spectrophotometer.

Cell apoptosis assay

Ishikawa and HEC-1A cells (1×106) were plated 
in 6-well plates and treated with cisplatin (10 
μM/ml) for 24 h prior to harvesting. Cold phos-
phate-buffered saline-washed cells were resus-
pended in 1× binding buffer and stained with 
Annexin V-FITC and 7AAD viability dye (Annexin 
V-FITC/7AAD kit, BD Biosciences, USA). Cells 
were cultured in darkness at room temperature 
for 30 min and analyzed by flow cytometry.

Invasion assay

Culture inserts of 8-mm pore size (Transwell; 
Costar, USA) were seeded into 24-well culture 
plates for invasion assays. The upper surface 
of the membrane at the bottom of the Transwell 
chamber was coated with Matrigel (100 μg/
well; BD Biosciences). In the bottom chamber, 
500 μl medium containing 10% FBS was add- 
ed, and 1×106 cells (excluding FBS) were inocu-
lated into the top chamber. After 24 h, the  
cells that had invaded the pore were fixed with 
methanol and stained with 0.05% crystal pur-
ple. The invading cells were then quantitatively 
analyzed under a microscope (Olympus, Tokyo, 
Japan).

Wound-healing assay

Ishikawa and HEC-1A cells (1×106 cells/well) 
were incubated in 24-well plates. The cell 
monolayer was then wounded with a 100-μl 
pipette tip and cultured in serum-free medium. 
Cell invasion images were captured at 0 and 24 
h.

Statistical analysis

Statistical analysis was carried out using SPSS 
19.0 software and GraphPad Prism software 
7.0. Comparisons of quantitative data were 
done with one-way analyses of variance and 
Student’s t tests. Values are expressed as 
mean ± standard deviation (SD). Qualitative 
data are expressed by rate and were compared 
with chi-square tests. Spearman rank correla-
tion analyses were used to calculate correla-
tions, and R = 0 was used as the relevant stan-
dard. Differences were considered significant 
at P<0.05.
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Figure 1. RP11-395G23.3, PTEN and microRNA-205-5p are aberrantly expressed in EC, EAH and NE. A-C. Expression levels of RP11-395G23.3, PTEN and mi-
croRNA-205-5p in EC, EAH and NE tissues examined by RT-qPCR. D-F. Correlation between RP11-395G23.3, microRNA-205-5p and PTEN in EC tissues. *P<0.05, 
**P<0.01, ****P<0.0001. 
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increased compared with NE 
(P<0.05, Figure 1B). 

Expression and clinical signifi-
cance of RP11-395G23.3 in 
human EC tissues

As the relative expression of 
RP11-395G23.3 in human EC 
tissues was dramatically down-
regulated compared to NE tis-
sues, there could have some 
clinical significance. Next, we 
analyzed the clinicopathologi-
cal significance of RP11-395- 
G23.3. Using the mean as the 
cutoff value, RP11-395G23.3 
expression in EC tissues was 
defined as high (≥mean) or low 
(<mean). As shown in Table 1, 
low RP11-395G23.3 expres-
sion was associated with ad- 
vanced histological grade and 
lymphovascular space invasion 
(both P<0.05). The results indi-
cate that low RP11-395G23.3 
expression was related to the 
phenotype of invasive tumors, 
especially metastatic potential 
(Table 1). 

Correlation between RP11-
395G23.3, miRNA-205-5p, 
and PTEN expression in the 
endometrium

Table 1. Correlation of RP11-395G23.3 expression with clinico-
pathological characteristics of EC patients

Variables
Cases 

(N)
RP11-395G23.3

Low (n%) High (n%) P
Age (years) 0.686
    <50 8 6 (14.3) 2 (4.8)
    ≥50 34 23 (54.7) 11 (26.2)
Histological subtype 0.06
    Endometrioid 33 25 (59.5) 8 (19.1)
    Serous 7 4 (9.5) 3 (7.1)
    Clear cell 2 0 (0) 2 (4.8)
Menstruation 0.637
    Premenopausal 14 9 (21.4) 5 (11.9)
    Menopausal 28 20 (47.6) 8 (19.1)
FIGO stage 0.101
    I-II 32 20 (47.6) 12 (28.6)
    III-IV 10 9 (21.4) 1 (2.4)
Histological grade 0.007*
    G1 17 9 (27.3) 8 (24.2)
    G2 8 8 (24.2) 0 (0)
    G3 8 8 (24.2) 0 (0)
Myometrial invasion 0.513
    <1/2 26 17 (40.5) 9 (21.4)
    ≥1/2 16 12 (28.6) 4 (9.5)
Lymphovascular space invasion 0.045*
    Present 12 11 (26.2) 1 (2.4)
    Absent 30 18 (42.8) 12 (28.6)
Lymph node metastasis 0.146
    Present 9 8 (19) 1 (2.4)
    Absent 33 21 (50) 12 (28.6)
*P<0.05.

Results 

RP11-395G23.3, miRNA-205-5p, and PTEN 
expression in the endometrium

The expression of RP11-395G23.3, PTEN, and 
miRNA-205-5p were detected by qRT-PCR in 42 
EC, 15 EAH, and 29 NE samples. The relative 
expression of RP11-395G23.3 and PTEN in EC 
were dramatically decreased compared with 
EAH and NE (both P<0.05). The relative expres-
sion of RP11-395G23.3 and PTEN in the EAH 
group also decreased compared with NE 
(P<0.05) (Figure 1A, 1C). As in our previous 
studies, relative miRNA-205-5p expression was 
markedly higher than that of EAH and NE (both 
P<0.05). The relative expression of miRNA-
205-5p in the EAH group was significantly 

Correlation analyses revealed that RP11-
395G23.3 expression was negatively related to 
miRNA-205-5p expression, but positively relat-
ed to PTEN expression in human EC tissues, 
suggesting a possible interaction between 
RP11-395G23.3 and miRNA-205-5p in the EC 
context (Figure 1D, 1E). Furthermore, PTEN 
was negatively correlated with miRNA-205-5p 
in human EC tissues (Figure 1F).

RP11-395G23.3, miRNA-205-5p, and PTEN 
interactions in EC cells 

Our previous research showed that miRNA-
205‐5p targets RP11-395G23.3 with one con-
served target site in EC. RP11-395G23.3 may 
inhibit both miRNA-205-5p expression and 
activity via this putative binding site at the post-
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Figure 2. A. Relative expression levels of microRNA-205-5p in HEC-1A and Ishikawa cells, transfected with control, 
RP11-395G23.3, microRNA-205-5p mimic, and RP11-395G23.3+microRNA-205-5p mimic. B. Relative luciferase 
activity in HEC-1A cells transfected with microRNA-205-5p mimic and co-transfected with PTEN-WT or PTEN-MuT. 
C. Relative expression levels of RP11-395G23.3 in HEC-1A and Ishikawa cells, transfected with control, RP11-
395G23.3 and blank were measured by RT-qPCR and normalized to U6. *P<0.05.

transcriptional level in both normal and cancer 
tissues [16]. An RP11-395G23.3 overexpres-
sion group was constructed in EC cell lines 
(Figure 2C). Compared with the control group, 
relative miRNA-205-5p expression was dramat-
ically decreased (P<0.05). However, no signifi-
cant changes were detected with overex- 
pression of RP11-395G23.3 and miR‐205‐5p 
(Figure 2A). This confirmed that miRNA-205-5p 
was competitively inhibited by RP11-395G23.3 
in EC cell lines. PTEN is a direct target of miR-
NA-205-5p (Figure 2B), as reported in previous 
studies [21]. Thus, the RP11-395G23.3-miRNA-
205-5p-PTEN network was successfully identi-
fied in EC cells. In addition, we established  
an overexpression concentration gradient of 
RP11-395G23.3 that showed the optimum con-
centration of RP11-395G23.3 (1 mg/ml in EC 
cells) promoted the expression of PTEN (Figure 
3).

RP11-395G23.3 affected the PTEN/PI3K/AKT 
pathway by antagonistic miRNA-205-5p in EC 
cells

To investigate the RP11-395g23.3 signaling 
pathway in EC, we analyzed PTEN expression 
and PI3K/AKT signaling in EC cell lines. The 
results revealed that the expression of PTEN 
was upregulated, while p-AKT/AKT, PDK1, and 
caspase-3 were downregulated when RP11-
395G23.3 was overexpressed. Conversely, 
miRNA-205-5p overexpression resulted in a 
reduction of PTEN and increases of p-AKT/AKT, 

PDK1, and caspase-3 levels in EC cell lines. 
However, there was a significant difference 
compared with control when RP11-395G23.3 
and miRNA-205-5p were co-overexpressed in 
EC cell lines (Figure 4). Taken together, the 
results indicate that RP11-395G23.3 may 
interfere with miRNA‐205‐5p-mediated inhibi-
tion of PTEN and play an important part in EC 
pathogenesis.

RP11-395G23.3 downregulated the viability, 
migration, and invasion of EC cells through 
the RP11-395G23.3 miRNA-205-5p/PTEN 
network

The regulatory effects of the RP11-395G23.3/
miRNA-205-5p/PTEN network on the viability, 
invasion, and migration of EC cells was further 
determined. CCK-8 assays were performed to 
assess the proliferation of transfected EC cells 
at different times. Transwell and wound-healing 
assays were used to evaluate EC cell mobility. 
RP11-395G23.3 overexpression significantly 
decreased the viability, invasion, and migration 
of EC cells, while these parameters were mark-
edly increased with miRNA-205-5p overexpres-
sion. However, there was no statistically signifi-
cant difference compared with control when 
RP11-395G23.3 and miRNA-205-5p were co-
overexpressed in EC cell lines (Figure 5A-C). 
This suggests that RP11-395G23.3 mediated 
the effects of miRNA-205-5p on EC cell viabili-
ty, invasion, and migration. 
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Figure 3. Regulation of PTEN by overexpression of RP11-395G23.3 and microRNA-205-5p in HEC-1A and Ishikawa 
cells. A. mRNA expression of PTEN examined by RT-qPCR; B. Protein expression of PTEN examined by western blot 
analysis. *P<0.05 vs. control. 

RP11-395G23.3 induced EC cell apoptosis 
through the RP11-395G23.3/miRNA-205-5p/
PTEN network

As RP11-395G23.3 downregulated the viability, 
migration, and invasion of EC cells, flow cytom-
etry was used to detect apoptosis in both cell 
lines. The effect of RP11-395G23.3 overex-

pression on apoptosis was also determined. 
The results showed that overexpression  
of RP11-395G23.3 significantly induced EC  
cell apoptosis compared with control. miRNA-
205-5p overexpression markedly inhibited 
apoptosis. There was no difference compared 
with the control when RP11-395G23.3 and 
miRNA-205-5p were co-overexpressed in HEC-
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Figure 4. Effect of RP11-395G23.3 on PTEN and PI3K/Akt signaling pathway in HEC-1A and Ishikawa cells. The protein levels of AKT, p-AKT, PDK1, caspase 3 and 
PTEN were evaluated by Western blot. β-actin served as the loading control. *P<0.05.
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Figure 5. A. Role of RP11-395G23.3 and microRNA-205-5p in cell proliferation. B. Functions of RP11-395G23.3 and microRNA-205-5p in cell invasion. Scale bar 
= 100 μm. C. Functions of RP11-395G23.3 and microRNA-205-5p in cell migration. Scale bar = 100 μm. D. Functions of RP11-395G23.3 and microRNA-205-5p 
in cell apoptosis. HEC-1A and Ishikawa cells were transfected with control, RP11-395G23.3, microRNA-205-5p mimic, RP11-395G23.3+microRNA-205-5p mimic 
and NC groups. *P<0.05.
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1A and Ishikawa cell lines (Figure 5D). These 
findings indicated that RP11-395G23.3 dysreg-
ulation may contribute to EC development and 
exert a tumor suppressor function.

Discussion

EC development and progression occur over 
continuous and complex steps involving the 
abnormal expression of several genes [27, 28]. 
Some lncRNAs function as oncogenes or tumor 
suppressor genes in EC [29]. It is therefore 
urgent to explore new lncRNAs to develop diag-
nostic markers and therapeutic targets. In this 
study, we investigated the effect of RP11-
395G23.3 in EC development.

lncRNAs play important roles in cancer devel-
opment and progression, but most have not 
been studied in detail in terms of their func-
tions and mechanisms. RP11-395G23.3, a new 
type of lncRNA, has been implicated in the 
development of EC as a ceRNA [16]. However, 
the exact mechanism remains still unclear. We 
conducted an in-depth study on the role of 
RP11-395G23.3 in EC. To our knowledge, this 
is the first evidence that RP11-395G23.3 is 
downregulated in EC samples. In addition, low 
RP11-395G23.3 expression was associated 
with advanced histological grade and lympho-
vascular space invasion. Functional assays 
demonstrated that upregulation of RP11-
395G23.3 significantly inhibited the prolifera-
tion, invasion, migration, and induced apopto-
sis of EC cells in vitro. The results demonstrate 
that RP11-395G23.3 functions as a tumor sup-
pressor in EC progression.

lncRNAs, as ceRNAs, regulate tumor progres-
sion through small spongy RNAs [30-32]. Our 
previous studies revealed that that RP11-
395G23.3, as a competitive endogenous gene, 
is associated with the miRNA-205-5p-PTEN 
network in EC [16]. Here, we showed that RP11-
395G23.3 acted as a sponge to bind miRNA-
205-5p, and the expression of miRNA-205-5p 
and RP11-395G23.3 were negatively correlat-
ed in EC cells. RP11-395G23.3 was further 
confirmed to be a miRNA-205-5p sponge in EC 
cells.

Previous studies have demonstrated that miR-
NA-205-5p can play a tumor-promoting role in 
EC [33-35]. In addition, the PTEN/PI3K/AKT 
pathway can be regulated to inhibit tumor 

growth [36]. As an antagonist regulator of  
the PI3K/AKT pathway, PTEN is involved in EC 
occurrence and progression. Interestingly, we 
found a negative correlation between miRNA-
205-5p and PTEN in EC samples. RP11-395- 
G23.3 activates PTEN expression, but inacti-
vates the PI3K/AKT pathway, while RP11-
395G23.3 may affect the PTEN/PI3K/AKT 
pathway via antagonism of miRNA-205-5p. 
These results suggest that RP11-395G23.3 
can bind miRNA-205-5p to promote PTEN acti-
vation, blocking PI3K/AKT signaling, and inhib-
iting EC growth.

Conclusion

We demonstrated that RP11-395G23.3 is 
downregulated in EC and can regulate miRNA-
205-5p through its function as a ceRNA, there-
by inhibiting PTEN and activating PI3K/AKT sig-
naling, thus contributing to EC pathogenesis 
and progression. Collectively, our results sug-
gest that RP11-395G23.3 plays an inhibitory 
role in the development and progression of EC. 
The lncRNA RP11-395G23.3/miRNA-205-5p/
PTEN network may be a new clinical marker 
and therapeutic target for EC.
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