
Laboratory Investigation (2021) 101:775–784
https://doi.org/10.1038/s41374-021-00543-3

ARTICLE

N-methyladenosine reader YTHDF2-mediated long noncoding RNA
FENDRR degradation promotes cell proliferation in endometrioid
endometrial carcinoma

Jie Shen1
● Xiao-ping Feng1,2

● Ru-bing Hu2
● Hao Wang2

● Yan-li Wang3
● Jian-hua Qian1

● Yun-xiao Zhou1

Received: 8 October 2020 / Revised: 11 January 2021 / Accepted: 13 January 2021 / Published online: 10 March 2021
© The Author(s), under exclusive licence to United States and Canadian Academy of Pathology 2021

Abstract
Dysregulation of long noncoding RNA (LncRNA) FENDDR has been shown to be closely related to the progression of
several cancers. However, its role and upstream regulatory mechanism in endometrioid endometrial carcinoma (EEC)
remains unclear. This study was conducted using the cancerous tissues of EEC patients (n= 60), EEC cell lines, and a
xenograft mouse model. The expression level of LncRNA FENDRR was decreased and the N-methyladenosine (m6A)
methylation levels of LncRNA FENDRR was elevated in cancerous tissues of EEC patients. In vitro experiments
demonstrated that YTH domain-containing 2 (YTHDF2), an m6A reader, recognized the abundance of m6A-modified
LncRNA FENDRR in EEC cells and promoted its degradation. LncRNA FENDRR overexpression suppressed cell
proliferation and facilitated cell apoptosis in the EEC cell line HEC-1B by reducing the protein level of SRY-related HMG
box transcription factor 4 (SOX4). Interference of LncRNA FENDRR reversed the inhibitory effect of sh-YTHDF2 on cell
proliferation and the promoting effect of sh-YTHDF2 on cell apoptosis in HEC-1B cells by silencing FENDRR. Finally,
in vivo experiments confirmed that overexpression of LncRNA FENDRR retarded the growth of EEC cells. In conclusion,
YTHDF2-mediated LncRNA FENDRR degradation promotes cell proliferation by elevating SOX4 expression in EEC.

Introduction

Endometrial cancer (EC) is one of the most prevalent
gynecologic malignancies, causing ~90,000 deaths world-
wide in 2018 [1]. According to conventional histopathol-
ogy, EC is divided into two pathological types:
endometrioid endometrial carcinoma (EEC) and non-
endometrioid endometrial carcinomas [2]. Among them,
EEC is estrogen dependent and accounts for 80% of total

cases [3]. Although the majority of EEC patients are diag-
nosed early with a favorable prognosis, 20% die within five
years [4]. Therefore, gaining a better understanding of the
mechanisms underlying EEC progression is of great
importance, as it will help identify new therapeutic targets
for EEC.

N6-methyladenosine (m6A) is the most abundant mod-
ification of eukaryotic RNA molecules, and it plays a vital
role in processes such as RNA transcription, processing,
and stability [5]. M6A modification is mainly regulated by
three essential factors: m6A methyltransferases, demethy-
lases, and m6A-binding proteins [6]. The methyltransferase
complex that is composed of methyltransferase-like 3
(METTL3), METTL14, and Wilms tumor 1-associated
protein, contributes to the initiation of m6A modification
[7, 8]. M6A demethylases, such as obesity-associated pro-
tein (FTO) and alkB homolog 5, remove m6A from RNAs
to dynamically regulate m6A modification [9, 10]. M6A-
binding proteins (also known as m6A readers), including
YTH domain-containing 2 (YTHDF2), specifically recog-
nizes m6A modifications and are responsible for the reg-
ulatory effect of the m6A group on downstream RNAs [11].
Several studies have revealed that m6A-mediated RNA
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regulation modulates the pathological progression of var-
ious cancers [12, 13]. Importantly, Liu et al. [14] reported
that m6A methylation was reduced in EC, leading to
downregulation of negative AKT regulator PHLPP2 and
upregulation of positive AKT regulator mTORC2. This, in
turn, results in increased cell proliferation by activating the
AKT pathway. However, the role of m6A modification in
the development of EEC is still unknown.

Long noncoding RNA (LncRNA) FENDRR is a well-
known tumor-suppressor gene in various cancers, such as
breast cancer [15], gastric cancer [16], and prostate cancer
[17]. Recently, LncRNA FENDRR has been identified as a
dysfunctional molecule in estrogen receptor alpha-related
EC [18]. Liu et al. [19] proved that LncRNA FENDRR
suppressed the protein level of SRY-related HMG box
transcription factor 4 (SOX4) in colon cancer cell lines.
Given that the SOX4 level is elevated in tumor tissues of
EEC patients and its knockdown was found to suppress cell
proliferation in EEC cell lines [20], we speculated that
LncRNA FENDRR may play a role in EEC progression by
modulating SOX4 expression. In addition, utilizing a public
prediction server called SRAMP, we identified seven m6A
recognition sites in the sequence of LncRNA FENDRR,
indicating that LncRNA FENDRR may be susceptible to
m6A methylation modification.

In the present study, we investigate the functional role of
LncRNA FENDRR in EEC progression and determine
whether m6A modification participates in EEC progression
by modulating LncRNA FENDRR.

Materials and methods

Tissue samples

Endometrial cancerous tissues were obtained from 60 EEC
patients who underwent surgical excision at The First Affili-
ated Hospital, College of Medicine, Zhejiang University. All
EEC patients were histologically validated for type and grade
and did not undergo preoperative chemotherapy or radiation
before surgery. Normal endometrial tissues (NE) were col-
lected from 60 hysteromyoma patients who received hyster-
ectomies. The study was approved by the Ethics Committee
of The First Affiliated Hospital, Zhejiang University School
of Medicine. Before the study began, all patients enrolled in
the study signed informed consent forms.

Cell culture and transfection

Procell Life Science & Technology Co., Ltd. (China) pro-
vided the human EEC cell lines (Ishikawa and HEC-1B)
used in this study. Ishikawa cells were cultured with Dul-
becco’s Modified Eagle’s Medium containing 10% fetal

bovine serum (FBS). HEC-1B cells were cultured with
Eagle’s minimum essential medium containing 10% FBS.

RiboBio (China) synthesized pcDNA-FTO, pcDNA-
FENDRR, pcDNA-SOX4, sh-YTHDF2, sh-FENDRR, and
their negative controls (pcDNA and shRNA). For transient
transfection, Ishikawa and HEC-1B cells were transfected
with the indicated plasmids utilizing Lipofectamine 3000
reagent (Invitrogen, USA).

qRT-PCR

Total RNA samples were extracted from tissues and EEC
cell lines using Trizol reagent (Sangon Biotech, China) and
reversely transcribed into cDNA. Then, SYBR-Green PCR
Master Mix (Applied Biosystems, CA) was used to conduct
qRT-PCR. The relative expression levels of LncRNA
FENDRR and SOX4 were calculated using the 2−ΔΔCT

method. GAPDH served as an endogenous control. The
primer sequences used for qRT-PCR were as follows:
FENDRR 5′-AGACAAAAACTCACTGCCCA-3′ (F) and
5′-TGATGTTCTCCTTCTTGCCTC-3′ (R); SOX4 5′-AC
AATGCCGAGAACACGGAAGC-3′(F) and 5′-GATCTG
CGACCACACCATGAAGG-3′ (R); and GAPDH 5′-TG
TTCGTCATGGGTGTGAAC-3′ (F) and 5′-ATGGCATGG
ACTGTGGTCAT-3′ (R).

Methylated RNA immunoprecipitation (MeRIP) assay

Total RNA samples were extracted from tissues and EEC
cell lines, followed by incubation with an anti-m6A anti-
body. Then, the immunoprecipitate was reversely tran-
scribed into cDNA, and the level of m6A-methylated
LncRNA FENDRR was determined by qRT-PCR.

RNA immunoprecipitation (RIP)

The lysate of Ishikawa and HEC-1B cells was prepared. Anti-
YTHDF2 or anti-IgG antibody was prebound to the protein
A/G beads and then reacted with the cell lysate overnight at
4 °C. After elution from the beads, the RNA samples were
precipitated with ethanol and dissolved in RNase-free water.
The relative expression level of LncRNA FENDRR in the
immunoprecipitate was determined by qRT-PCR.

RNA pull-down assay

A biotin-labeled LncRNA FENDRR probe was provided by
RiboBio (China). Cell lysates of Ishikawa and HEC-1B
cells were incubated with the biotin-labeled probe, followed
by interaction with streptavidin-coupled magnetic beads.
The expression level of LncRNA FENDRR in the complex
pulled down by the biotin-labeled LncRNA FENDRR
probe was measured using Western blot analysis.
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Western blot

Western blot analysis was conducted to determine the pro-
tein levels of YTHDF2 and SOX4, with GAPDH serving as
an internal control. Primary antibodies against YTHDF2
(ab220163) and GAPDH (ab9485) were purchased from
Abcam (UK) and primary antibody against SOX4 (PA5-
41442) was purchased from Thermo Fisher (USA).

Cell proliferation assay

A 3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-
2-(4-sulfophenyl)-2H-tetrazolium, inner salt (MTS) assay was
performed to evaluate the proliferation of HEC-1B cells.
Before measurement, HEC-1B cells were transfected with
plasmids and seeded into 96-well plates. Cells were incubated
with MTS (20 ul) at 37 °C at five-time points after transfection
(0, 24, 48, 72, and 96 h). One hour later, the absorbance of
each well at 490 nm was measured using a microplate reader.

Cell apoptosis assay

The apoptosis of HEC-1B cells was measured using flow
cytometry as previously described [21]. HEC-1B cells were
transfected with plasmids and seeded into 6-well plates. For
measurement, HEC-1B cells were resuspended in the
binding buffer and then orderly incubated with Annexin V-
FITC for 15 min and Propidium Iodide Staining Solution
for 5 min. Cell apoptosis was measured by a flow cytometer
(BD Biosciences, USA).

Xenograft growth assay

The antitumor effect of LncRNA FENDRR in EEC was
evaluated by the xenograft model. A total of 12 BALB/C
nude mice (female, six-week-old) were purchased from
Beijing Vital River Laboratory Animal Technologies Co.
Ltd (China). HEC-1B cells (1 × 107) transfected with
pcDNA or pcDNA-FENDRR were subcutaneously trans-
planted into the backs of the mice. Three weeks after
injection, the tumor volume of mice in the pcDNA (n= 6)
and pcDNA-FENDRR (n= 6) groups was measured at one-
week intervals. Eight weeks after injection, all mice were
sacrificed, and the tumor tissues were collected. The Ethics
Committee of The First Affiliated Hospital, Zhejiang Uni-
versity School of Medicine approved all animal experiments
conducted as part of this study.

Statistical analysis

In vitro data were obtained from three replicates of three
independent experiments. Statistical analysis was conducted
using SPSS 19.0. Data were expressed as mean ± SD and

compared (between two experimental groups) utilizing a
Student’s t test. The results were deemed statistically sig-
nificant when P < 0.05.

Results

LncRNA FENDRR expression was downregulated in
the cancerous tissues of EEC patients

The results of qRT-PCR depicted that the LncRNA
FENDRR expression level was decreased in EEC cancerous
tissues compared with NE (Fig. 1A). The lower expression
of LncRNA FENDRR was statistically correlated with more
advanced histologic grade, lymph node metastasis, and
recurrence of EEC patients (Table 1), indicating the
potential of LncRNA FENDRR to function as a biomarker
of the malignant progression of EEC. The expression level
of SOX4, measured by Western blot, indicated that SOX4
protein level was increased in the EEC cancerous tissues
compared with NE (Fig. 1B). In addition, a public predic-
tion server (SRAMP) forecasted seven m6A recognition
sites in the sequence of LncRNA FENDRR (Fig. 1D).
Through performing the MeRIP-qPCR assay, we verified
that the m6A modification was indeed enriched in LncRNA
FENDRR. What’s more, compared with NE, the level of
m6A-modified LncRNA FENDRR was significantly
increased in EEC cancerous tissues (Fig. 1C).

Degradation of m6A-methylated FENDRR was
promoted by YTHDF2 in EEC cell lines

To further explore the influence of m6A modification on
LncRNA FENDRR expression, FTO, a type of m6A
demethylase, was overexpressed in EEC cell lines through
pcDNA-FTO transfection. As shown in Fig. 2A, m6A
enrichment in LncRNA FENDRR was notably decreased
upon pcDNA-FTO transfection, indicating that transfection
successfully overexpressed FTO and reduced m6A mod-
ification in both Ishikawa and HEC-1B cells. Interestingly,
LncRNA FENDRR expression was prominently elevated in
response to FTO overexpression (Fig. 2B), suggesting that
the expression level of LncRNA FENDRR was negatively
regulated by m6A modification. A previous study demon-
strated that m6A reader YTHDF2 directly bound m6A-
modified LncRNA GAS5 and decreased its stability [22].
So we aimed to determine whether m6A modification
reduced LncRNA FENDRR expression by recruiting
YTHDF2. A RIP assay revealed a greater accumulation of
LncRNA FENDRR in YTHDF2 immunoprecipitate com-
pared with IgG immunoprecipitate (Fig. 2C). The results of
the RNA pull-down showed that an abundance of YTHDF2
protein was presented in the complex pulled down by
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LncRNA FENDRR (Fig. 2D). These data confirmed that
LncRNA FENDRR was specially recognized by YTHDF2.
Then, the effect of YTHDF2 on the stability of LncRNA

FENDRR was measured in the presence of actinomycin D,
an inhibitor of RNA synthesis. As depicted in Fig. 2E,
YTHDF2 knockdown efficiently decreased the degradation
of LncRNA FENDRR.

LncRNA FENDRR overexpression suppressed cell
proliferation through decreasing SOX4 expression in
EEC cell lines

As reported, the interference of SOX4 could repress the
proliferation of EEC cell lines [20]. Meanwhile, the
expression level of SOX4 was negatively regulated by
LncRNA FENDRR in colon cancer cells [19]. To inves-
tigate whether LncRNA FENDRR took part in the pro-
gression of EEC by regulating SOX4 expression, the
following experiments were conducted. First, the mRNA
and protein levels of SOX4 were determined in EEC cell
lines transfected with pcDNA or pcDNA-FENDRR. We
found that the protein level of SOX4, rather than the
mRNA level, was notably decreased after LncRNA
FENDRR overexpression (Fig. 3A, B). Second, HEC-1B
cells were transfected with pcDNA, pcDNA-FENDRR, or
pcDNA-FENDRR+ pcDNA-SOX4. The results depicted
in Fig. 3C, D confirmed that pcDNA-FENDRR trans-
fection efficiently upregulated LncRNA FENDRR level
and pcDNA-SOX4 transfection rescued the protein level

Fig. 1 LncRNA FENDRR
expression in the cancerous
tissues of endometrioid
endometrial carcinoma (EEC)
patients. The expression levels
of (A) LncRNA FENDRR and
(B) SRY-related HMG box
transcription factor 4 (SOX4)
were measured by qRT-PCR
and Western blot in EEC
cancerous tissues (n= 60) and
normal endometrial tissues
(NE; n= 60), respectively.
***P < 0.001. C Methylated
RNA immunoprecipitation
(MeRIP) assay was performed
using an anti-m6A antibody in
EEC cancerous tissues and NE.
Enrichment of m6A-modified
LncRNA FENDRR was then
analyzed through qRT-PCR.
*P < 0.05 vs NE. D The
potential m6A sites in the
sequence of LncRNA FENDRR
predicted by SRAMP.

Table 1 Relationship between LncRNA FENDRR expression and
clinical parameters of patients with endometrial carcinoma.

Variables Case (n= 60) FENDRR expression P value

Low (n= 38) High (n= 22)

Age (Years) 0.464

<55 29 17 12

≥55 31 21 10

Histologic grade 0.036

I/II 33 17 16

III/IV 27 21 6

Lymph node metastasis 0.024

Yes 25 20 5

NO 35 18 17

Differentiation 0.124

G1 27 20 7

G2 18 8 10

G3 15 10 5

Myometrial invasion 0.344

<1/2 40 27 13

>1/2 20 11 9

Recurrence 0.012

Yes 23 10 13

No 37 28 9

778 J. Shen et al.



of SOX4 reduced by LncRNA FENDRR overexpression.
Moreover, in response to LncRNA FENDRR over-
expression, cell proliferation was decreased and cell
apoptosis was elevated in HEC-1B cells (Fig. 3E, F). On
the contrary, in HEC-1B cells cotransfected with pcDNA-
SOX4+ pcDNA-FENDRR, pcDNA-SOX4 increased cell
proliferation and suppressed cell apoptosis in the pre-
sence of pcDNA-FENDRR (Fig. 3E, F). This indica-
tes that SOX4 mediated the modulatory effect of

LncRNA FENDRR on cell proliferation and apoptosis in
EEC cells.

YTHDF2 knockdown suppressed proliferation of EEC
cells by reducing m6A-modified LncRNA FENDRR
degradation

Since we confirmed that YTHDF2 knockdown reduced the
degradation of m6A-modified LncRNA FENDRR (Fig. 2)

Fig. 2 The degradation of m6A-methylated FENDRR was pro-
moted by YTHDF2 in EEC cell lines. The EEC cell lines Ishikawa
and HEC-1B were transfected with pcDNA-obesity-associated protein
(FTO) or its negative control (pcDNA). A MeRIP-qPCR assay was
performed to measure the enrichment of m6A-modified LncRNA
FENDRR. *P < 0.05 vs pcDNA. B The LncRNA FENDRR expression
was measured by qRT-PCR. *P < 0.05 vs pcDNA. C RNA-binding
protein immunoprecipitation (RIP) followed by qRT-PCR was per-
formed to measure the endogenous combination of LncRNA FENDRR

and YTH domain-containing 2 (YTHDF2). *P < 0.05 vs IgG. D RNA
pull-down assay verified LncRNA FENDRR was specifically recog-
nized by YTHDF2. EGFP RNA was used as an RNA control.
E Ishikawa and HEC-1B cells were transfected with sh-YTHDF2 or its
negative control (shRNA), followed by actinomycin D (5 μg/ml)
treatment. Upper: LncRNA FENDRR expression level was determined
using qRT-PCR at indicated times. *P < 0.05 vs shRNA. Under: the
transfection efficiency of sh-YTHDF2 was confirmed by Western blot.
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and LncRNA FENDRR overexpression suppressed the
proliferation of EEC cells (Fig. 3), we explored whether
YTHDF2 knockdown could repress cell proliferation by
elevating LncRNA FENDRR expression. As shown in
Fig. 4A, sh-YTHDF2 significantly elevated LncRNA
FENDRR expression, while the promotion effect of sh-

YTHDF2 on LncRNA FENDRR expression was abrogated
by sh-FENDRR. Similarly, sh-FENDRR reversed the inhi-
bitory effect of sh-YTHDF2 on the protein level of SOX4
(Fig. 4B). After sh-YTHDF2 transfection, cell proliferation
was downregulated, while cell apoptosis was upregulated
(Fig. 4C, D). However, sh-FENDRR elevated cell

Fig. 3 LncRNA FENDRR overexpression suppressed cell pro-
liferation through decreasing SOX4 expression in EEC cell lines.
The (A) mRNA and (B) protein levels of SRY-related HMG box
transcription factor 4 (SOX4) were measured in EEC cell lines
transfected with pcDNA-FENDRR or its negative control (pcDNA).
GAPDH was used as an internal control. HEC-1B cells were divided
into control, pcDNA, pcDNA-FENDRR, and pcDNA-FENDRR+

pcDNA-SOX4 groups. C LncRNA FENDRR expression was deter-
mined using qRT-PCR. D The mRNA and protein levels of SOX4
were determined by qRT-PCR and Western blot, respectively. E Cell
proliferation was determined by 3-(4,5-dimethylthiazol-2-yl)-5-(3-
carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium, inner salt
(MTS) assay. F Cell apoptosis was determined using flow cytometry.
*P < 0.05.
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proliferation and reduced cell apoptosis in the presence of
sh-YTHDF2 (Fig. 4C, D). As shown in Fig. 4E, LncRNA
FENDRR became m6A methylated after pcDNA-FENDRR
transfection and the methylated-FENDRR level peaked 36 h
after transfection. However, the expression level of

LncRNA FENDRR was not significantly decreased because
of abundant pcDNA-FENDRR transfection (Fig. 4F). These
results indicated that m6A methylation is not sufficient to
change the level of FENDRR with pcDNA-FENDRR
transfection. Hence, the expression of FENDRR remained

Fig. 4 YTHDF2 knockdown suppressed the proliferation of EEC
cells via reducing m6A-modified LncRNA FENDRR degradation.
(A–D) HEC-1B cells were divided into control, shRNA, sh-YTHDF2,
and sh-YTHDF2+ sh-FENDRR groups. A LncRNA FENDRR
expression was determined using qRT-PCR. B The protein levels of
SOX4 were determined by Western blot. C Cell proliferation was
determined by MTS assay. D Cell apoptosis was determined using

flow cytometry. (E–H) HEC-1B cells were divided into pcDNA,
pcDNA-FENDRR, and pcDNA-FENDRR+ pcDNA-FTO groups.
E MeRIP-qPCR assay was performed to measure the enrichment of
m6A-modified LncRNA FENDRR. F LncRNA FENDRR expression
was determined using qRT-PCR. G Cell proliferation was determined
by MTS assay. H Cell apoptosis was determined using flow cyto-
metry. *P < 0.05.
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high after demethylation with FTO transfection, and
demethylation had a limited impact on cell proliferation
(Fig. 4G) and apoptosis (Fig. 4H).

LncRNA FENDRR overexpression retarded the
growth of EEC cells in vivo

In order to verify the influence of LncRNA FENDRR on
tumorigenesis in vivo, HEC-1B cells transfected with
pcDNA or pcDNA-FENDRR were subcutaneously injected
into mice. By detecting the expression level of LncRNA
FENDRR in the tumor tissues of mice, we confirmed that
LncRNA FENDRR was successfully overexpressed in mice
transplanted with pcDNA-FENDRR-transfected HEC-1B
cells (Fig. 5C). Compared with mice transplanted with
pcDNA-transfected HEC-1B cells, the mice transplanted
with pcDNA-FENDRR-transfected HEC-1B cells exhibited
smaller tumor volume and lower tumor weight (Fig. 5A, B).
Besides, similar to in vitro experiments, LncRNA FENDRR
overexpression reduced the SOX4 protein level (Fig. 5D).
The above data hinted that LncRNA FENDRR exerted its
antitumor effect by suppressing SOX4 expression in the
xenograft mouse model.

Discussion

Increasing evidence reveals that LncRNAs, a class of
ncRNAs >200 nucleotides in length, are closely related to a
series of biological processes during EEC progression
[23, 24]. In this study, we found that the m6A modification
level of LncRNA FENDRR was elevated in EEC patients,

and abundant m6A modification promoted LncRNA
FENDRR degradation by recruiting the m6A binding pro-
tein YTHDF2. Subsequently, downregulation of LncRNA
FENDRR resulted in the accumulation of SOX4 protein,
thus boosting the proliferation of EEC cells and further
aggravating the pathological process of EEC (Fig. 6).

As the most abundant modification on eukaryotic RNA
molecules, the role of m6A methylation in cancer has
attracted widespread interest among researchers. Lin et al.
[25] found that METTL3, an m6A methyltransferase,
boosted the growth of human cancer cells by facilitating
the translation of oncogenes. Zhong et al. [26] reported
that YTHDF2 destabilized the mRNA of epidermal
growth factor receptor by binding the m6A site in its 3′
UTR of mRNA, thus suppressing the proliferation of
hepatocellular carcinoma cells. In addition to mRNA, the
stability of LncRNAs is modulated by YTHDF2 during
cancer progression. The research of Wang et al. [22]
proved that in cervical cancer cells, YTHDF2 negatively
regulated the expression of LncRNA GAS5 by facilitating
its degradation. Consistent with their study, we found that
overexpression of m6A demethylase FTO increased the
level of LncRNA FENDRR, and knockdown of YTHDF2
increased the level of LncRNA FENDRR by suppressing
its degradation. These results prove that the promotion
effect of m6A modification on LncRNA FENDRR level is
dependent on YTHDF2. Then, the following experiments
show that the interference of YTHDF2 significantly
decreased proliferation and promoted apoptosis of EEC
cells by restoring LncRNA FENDRR expression, sug-
gesting the potential tumor-inducing function of YTHDF2
in EEC.

Fig. 5 LncRNA FENDRR
overexpression retarded the
growth of EEC cells in vivo.
1 × 107 HEC-1B cells were
transfected with pcDNA or
pcDNA-FENDRR, followed by
subcutaneously injected into the
nude mice. n= 6 of each group.
Mice were sacrificed eight
weeks after injection. A The
tumor volume of mice was
measured at the indicated times.
B The tumor weight of mice in
each group. C LncRNA
FENDRR expression in the
tumor tissues of mice was
determined using qRT-PCR.
D The protein level of SOX4 in
the tumor tissues of mice was
determined using Western blot.
*P < 0.05 vs pcDNA.
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Researchers have verified the antitumor effect of
LncRNA FENDRR in various cancers [15–17], but to date,
the role of LncRNA FENDRR in EEC has remained
unclear. In our study, the low expression level of LncRNA
FENDRR in the tumor tissues of EEC patients and the close
correlation between low expression of LncRNA FENDRR
and malignant progression of EEC suggested the potential
role of LncRNA FENDRR in EEC. As speculated, our
in vitro experiments showed that overexpression of
LncRNA FENDRR effectively suppressed cell proliferation
and induced cell apoptosis in EEC cell lines by down-
regulating SOX4 protein level. These results are supported
by Liu et al. [19], who found a negative regulatory effect of
LncRNA FENDRR on SOX4 expression in colon cancer.
Considering that LncRNAs can modulate the expression
level of the target protein by influencing its stability [27], in
our follow-up research, we will further explore the specific
regulatory mechanism of LncRNA FENDRR on SOX4.

To sum up, our study revealed the vital role of m6A
modification in the downregulation of LncRNA FENDRR
in EEC, and it provided evidence that LncRNA FENDRR
could function as a tumor suppresser gene in EEC by
suppressing cell proliferation.
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