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Esophageal cancer (EC) recently has become a common 
malignancy of digestive system worldwide. RAB11A is 
a critical member of the small GTPases superfamily and 
was reported to affect a variety of cellular functions. 
However, its potential effects on EC progression and the 
specific regulatory mechanisms are still unclear. In this 
study, RAB11A was upregulated in human EC tissues and 
cells and predicted poor diagnosis. RAB11A expression 
was correlated with clinical-pathological features includ-
ing pTNM stage (P=0.001*) and recurrence (P=0.000**) in 
patients with EC. Furthermore, RAB11A knockdown de-
creased the proliferation, migration, and invasion of EC 
cells via WNT pathway in vitro. Subsequently, the in vivo 
experiments confirmed that RAB11A contributed to EC 
tumor growth via WNT pathway. Therefore, these results 
provided evidence showing that RAB11A could promote 
the progression of EC via WNT pathway and might serve 
as a promising therapeutic target for EC treatment.

Key words: esophageal cancer, RAB11A, proliferation, migration, 
WNT pathway

Received: 15 June, 2020; revised: 04 September, 2020; accepted:  
30 October, 2020; available on-line: 16 December, 2020

✉e-mail: BingWangfgj@163.com
Abbreviations: EC, esophageal cancer; ESCC, esophageal squa-
mous cell carcinoma; OSR, overall survival rate; MTT, 3-(4,5-dime-
thyl-2-thiazolyl)-2,5-diphenyl-2-H-tetrazolium bromide NSCLCs, 
non-small cell lung cancer cells; RIPA, radioimmunoprecipitation; 
TC, thyroid cancer; PFA, paraformaldehyde; TBST, Tris-buffered sa-
line with Tween

INTRODUCTION

Esophageal cancer (EC) is a common malignancy of 
digestive system worldwide, ranked seventh in incidence 
and sixth in mortality (Lutfi et al., 2020). There are over 
200 000 new cases of EC in China every year, and the 
5-year overall survival rate (OSR) of EC patients is still 
less than 25% (2002). Esophageal squamous cell carcino-
ma (ESCC) is the main histological type of EC, account-
ing for nearly 90% of cases in China (Nam et al., 2020). 
Although there are many treatment methods for EC, 
the prognosis of patients is poor due to high metastasis 
ability and local lymph node metastasis (Su et al., 2020). 
It is well-accepted that targeted therapy is a promising 
prospect for EC treatment (Wu et al., 2020). Therefore, 
to improve the survival rate of patients with EC, novel 
and effective drugs, and particularly, therapeutic targets 
are urgently needed.

RAB11A is a critical member of small GTPases super-
family and is involved in a variety of cellular functions, 
such as the regulation of membrane vesicular sorting and 
transport, ciliogenesis, and autophagy (Jiang et al., 2017). 

It was also reported that RAB11A controls intracellular 
transport of innate immune receptor TLR4 (Husebye et 
al., 2010). Knockdown of RAB11A can cause serious 
human diseases, such as the defective formation of baso-
lateral microvilli in neonatal intestinal diseases, infertil-
ity, tumors, etc. (Knowles et al., 2015; Feng et al., 2017; 
Dobiliene et al., 2018). RAB11A is highly expressed in 
various tumor tissues, such as thyroid cancer, breast can-
cer, and lung cancer (Calhoun et al., 1998; Palmieri et al., 
2006; Dong et al., 2017; Jiang et al., 2017).

For decades, the possible regulatory mechanism of 
RAB11A on tumor progression has been revealed (Palm-
ieri et al., 2006). RAB11A could affect the motility of 
non-small cell lung cancer cells (NSCLCs) by regulat-
ing YAP (Dong et al., 2017). RAB11A was also found 
to be dysregulated in EC, but its clinical significance re-
mains unclear (Robert et al., 2005; Shrestha et al., 2020). 
Additionally, the specific regulatory mechanism is also 
unclear. A previous study showed that RAB11A was 
regulated by miR-150 and affected the proliferation of 
thyroid cancer (TC) cells via WNT pathway (Bai et al., 
2017). Based on these conclusions, a possibility that RA-
B11A may contribute to EC progression through WNT 
pathway was raised.

In this study, we reported the abnormally high RA-
B11A expression in human EC tissues and cell lines. 
RAB11A expression was also related to the clinical-path-
ological features of EC patients. RAB11A knockdown 
suppressed the proliferation, migration and invasion of 
EC cells via WNT pathway in vitro, and inhibited EC tu-
mor growth in vivo. Therefore, our findings confirmed 
the regulatory role of RAB11A in EC progression and 
revealed the mechanism.

MATERIALS AND METHODS

Antibodies, primers and shRNA plasmids. The 
following antibodies were used: anti-RAB11A (for IHC 
assays, 1:100 dilution, for immunoblot assays, 1:1000 
dilution, ab128913, Abcam, Cambridge, UK), anti-Ki67 
(for IHC assays, 1:500 dilution, for immunoblot as-
says, 1:2000 dilution, ab16667, Abcam), anti-Cyclin D1 
(1:2000 dilution, ab16663, Abcam), anti-MMP2 (1:1000 
dilution, ab97779, Abcam), anti-MMP9 (1:1000 dilution, 
ab38898, Abcam), anti-GSK3β (1:1000 dilution, ab32391, 
Abcam), anti-p-GSK3β (1:500 dilution, ab131097, Ab-
cam), anti-β-catenin (1:1000 dilution, ab16051, Abcam), 
and anti-β-actin (1:2000 dilution, ab8226, Abcam).

The quantitative real-time PCR assay was per-
formed with RAB11A primers (forward, 5’-TCAAA-
GGCTGGGTGGATA-3’ and reverse, 5’-GCACCAC-
CCAACCAGAAG-3’). GAPDH was amplified as an 
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internal control (forward, 5’-GAGTCAACGGATTTG-
GTCGT-3’ and reverse 5’-TTGATTTTGGAGG-
GATCTCG-3’). RAB11A shRNA (pLKO.1-puro-Ra-
b11a) and control plasmids were purchased from Ad-
dgene.

Human samples. The 50 pairs of human EC tissues 
and para-carcinoma tissues were acquired from patients 
diagnosed in The Second Hospital of Dalian Medical 
University. Patients’ consent was obtained before the ex-
periment. All procedures were performed in accordance 
with the standards upheld by the Ethics Committee of 
The Second Hospital of Dalian Medical University (Ap-
proval no. 2017014) and the 1964 Helsinki Declaration 
and its later amendments for ethical research. The clini-
cal-pathological characteristics, such as patient age, gen-
der, pTNM stage, lymph node metastasis, and recurrence 
were listed in Table 1.

Immunohistochemical (IHC) assays were performed to 
detect the expression of RAB11A in EC tissues. Briefly, 
paraffin-embedded tissues were cut into 4 μm sections. 
Then, the slices were fixed in 4% paraformaldehyde 
(PFA) for 1 h at room temperature and subsequently im-
mersed in 2% BSA for 30 minutes at room temperature. 
The slices were incubated with anti-RAB11A antibodies 
at room temperature for 2 hours. Subsequently, the sec-
tions were stained with biotinylated secondary antibody 
for another 1 hour and visualized with diaminobenzidine. 
RAB11A was mainly localized in the cytoplasm of EC 
tissues. The staining scores for RAB11A were evaluated 
as follows: 0 for negatively stained cells; 1 for 1–20% 
stained cells; 2 for 21–60% stained cells; 3 for 61–100% 
stained cells. The intensity of staining was evaluated as 0 
(no staining), 1 (weak staining), 2 (medium staining) and 
3 (strong staining). The expression levels of RAB11A 
were scored and calculated using the following formula: 

score = the score of staining intensity × the score of 
stained cells percentage. The samples were identified as 
“high-expression” with score ≥3, while the others were 
considered “relatively low-expression”.

Cell culture and transfection. The human EC cell 
lines, TE-10 and Eca109, obtained from ATCC were 
maintained in Dulbecco’s Modified Essential Medium 
(DMEM), with 10% fetal bovine serum (FBS, Gibco, 
CA, USA), in a humidified incubator with 5% CO2.

For RAB11A knockdown, Lipofectamine 2000 
(11668019, Invitrogen, CA, USA) was used to transfect 
RAB11A shRNA plasmids into TE-10 and Eca109 cells. 
For the control group, the shRNA targeting sequence 
was nonsense and could not target any intracellular 
RNAs. TE-10 cells with shRAB11A stable transfection 
were screened with puromycin and used for the further 
in vivo experiments.

Quantitative PCR assays. Extraction of total 
RNA from tissues or cells was conducted with Tri-
zol (15596026, Invitrogen, CA, USA). Then, RNA was 
reverse-transcribed using M-MLV reverse transcriptase 
(M1701, Promega, Wisconsin, USA). SYBR Ex Taq kit 
(638319, Takara, Japan) was used for quantitative PCR 
and GAPDH was used as the control.

Immunoblot assays. Proteins from EC cells or tis-
sues were extracted with Radioimmunoprecipitation 
(RIPA) Buffer (9800, Cell Signaling, Danvers, MA). 
Then, SDS-PAGE was performed and the proteins were 
transferred onto polyvinylidene fluoride (PVDF) mem-
branes, which were incubated in 5% milk in Tris-Buff-
ered Saline with Tween (TBST) buffer and then probed 
with indicated primary antibodies at room temperature 
for 2 hours. Then, the PVDF membranes were incu-
bated with HRP-conjugated secondary antibodies for 45 
minutes and analyzed using an ECL system.

Table 1. Relationship of RAB11A and clinicopathological characteristics in 50 patients with esophageal caner

Characteristics Number of patients RAB11A 
Low expression (≤ medin)

RAB11A 
High expression (> medin) P value

Number 50 25 25

Ages (years) 0.258

<55 26 11 15

≥55 24 14 10

Gender 0.239

Male 18 7 11

Female 32 18 14

pTNM stage 0.001*

T2 28 20 8

T3/T4 22 5 17

Tumor grade 0.225

Low 16 6 10

High 34 19 15

Lymph node metastasis 0.390

Yes 21 12 9

No 29 13 16

Recurrence 0.000**

Yes 29 7 22

No 11 18 3

*P<0.05,**P<0.001
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Colony formation assays. EC cells were seeded into 
6-well culture plates at a density of 1000/per well. 5 µl 
transfection reagent, 1 µg plasmid and 250 µL of serum-
free medium were mixed for 5 minutes at room tem-
perature. 5 minutes later, the mixed solution was added 
to the 6-well culture plate and incubated for 6 hours. 
Then, the cells were cultured for 14 days (medium was 
replaced every 2 days). The cells were fixed with PFA 
for 30 minutes at room temperature, rinsed in PBS and 
stained with 0.2% crystal violet at room temperature for 
30 minutes. The colonies were quantified manually.

MTT assays. EC cells were seeded into 96-well plates 
at a density of approximately 1000 cells each well and 
incubated for 24 hours. 3-(4,5-dimethyl-2-thiazolyl)-2,5-
diphenyl-2-H-tetrazolium bromide (MTT) was added and 
incubated for 4 hours at room temperature and the cul-
ture medium was removed. Subsequently, the cells were 
washed with PBS and dimethyl sulfoxide (DMSO) was 
added. The absorbance was analyzed with a microplate 
reader at 490 nm wavelength.

Wound-healing assays. Cell migration was assessed 
using wound-healing assays. In brief, cells transfected 
with the indicated plasmids were scraped with a 20 μL 
tip to make a wound, followed by rinsing. Subsequently, 
the cells were maintained in the complete culture medi-
um to stimulate wound healing. Photographs were cap-
tured at 0 hours and 24 hours time-point to evaluate the 
migration of EC cells.

Cell invasion assays. Cell invasion was measured us-
ing Transwell chambers (8 μm pore size; Corning) with 
Matrigel. After transfection, cells in FBS-free DMEM 
medium were seeded into the upper chamber with 10% 
Matrigel. The complete medium was added to the bot-
tom chamber. After incubation for 24 hours, the cells 
in the upper chamber were stimulated to invade into the 
bottom chamber. Then, the upper chamber medium was 
removed, and the lower chamber cells were fixed in PFA 
and visualized with 0.2% crystal violet. The invasive cells 
were counted under a microscope.

Tumor growth assays. The animal experiments were 
approved by the Laboratory Animal Ethics Committee 
of Dalian Medical University. 6 female Balb/C nude 
mice aged 6 weeks were used in each group, and all 
mice were given adequate food and water and did not 
die normally. The mice were sacrificed by cervical dislo-
cation with heartbeat check before the tumor tissue was 
removed. Adequate humanitarian measures were taken. 
For RAB11A depletion, TE-10 cells were stably infected 
with control or RAB11A shRNA lentivirus. Subsequent-
ly, approximately 5×105 TE-10 cells infected with the in-
dicated lentivirus were implanted into athymic nude mice 
subcutaneously. Tumor volume was assessed every week. 
After 6 weeks, the tumors were extracted and photo-
graphed, and the tumor growth curves were calculated.

Statistics. Statistical analysis was performed with 
GraphPad 6.0 software. All results were shown as mean 
± S.D. The correlation between clinical features of EC 
patients and RAB11A expression levels was analyzed 
using the χ2 test. Student’s t-test was used for statisti-
cal comparisons. *indicated P<0.05, **indicated P<0.01, 
and ***indicated P<0.001, which was also considered as 
a statistically significant difference.

RESULTS

RAB11A expression was up-regulated in human 
esophageal cancer (EC) tissues and predicted poor 
prognosis

The RAB11A expression was assessed in EC and 
para-carcinoma tissues from 50 patients. IHC staining 
results showed that the expression of RAB11A in para-
carcinoma tissues (Fig. 1A, left) was lower than that in 
EC tissues (Fig. 1A, right). In addition, quantitative PCR 
assays were performed to detect the mRNA levels of 
RAB11A in EC and para-carcinoma tissues and showed 
the higher mRNA levels of RAB11A in EC tissues than 

Figure 1. RAB11A was upregulated in human EC tissues and predicted poor prognosis. 
(A) Immunohistochemical assays showed RAB11A expression in EC and para-carcinoma tissues, and representative figures were showed 
(100× and 200× magnification). (B) Quantitative PCR assays were performed to detect the mRNA levels of RAB11A in EC and para-carci-
noma tissues. (C) The distribution of patients in the high or low RAB11A expression group. (D) Kaplan-Meier survival analysis was per-
formed to assess the overall survival rate. Results were presented as mean ± S.D., ***indicates P<0.001.
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para-carcinoma tissues (Fig. 1B). Based on the RAB11A 
mRNA levels, 50 patients were divided into 2 groups, 
low RAB11A group (≤median) and high RAB11A 
(>median) group (n=25 in each group). Figure 1C shows 
that the number of patients with high RAB11A expres-
sion was larger than that with low RAB11Aexpression. 
The K-M survival analysis showed that the expression 
of RAB11A closely correlated with the survival rate of 
patients with EC and that high RAB11A expression pre-
dicted poor survival of the patients (Fig. 1D).

The expression of RAB11A was significantly related to 
the clinical-pathological features of EC patients

The correlation between RAB11A expression and clin-
ical-pathological features including age, gender, pTNM 
stage, tumor grade, lymph node metastasis, and recur-
rence, was analyzed. There was no significant correlation 
between RAB11A expression and age (P=0.258), gen-
der (P=0.239), tumor grade (P=0.225), nor lymph node 
metastasis (P=0.390). However, RAB11A expression 
was related to pTNM stage (P=0.001*) and recurrence 
(P=0.000*) of EC patients (Table 1). To further confirm 
the correlation between RAB11A expression and clini-
cal features, we performed multivariate Cox regression 
analysis. We also noticed that RAB11A expression cor-
related with the pTNM stage (P=0.043*) and recurrence 
(P=0.048*) of patients with EC, consistent with the pre-
vious data (Table 2). Therefore, RAB11A expression was 
related to the clinical features of EC patients.

RAB11A depletion decreased the proliferation of EC 
cells in vitro

To further clarify the involvement of RAB11A in EC 
progression, shRNA plasmid targeting RAB11A was 
used to lower its expression in human EC cell lines, 
TE-10 and Eca109. The transfection efficiency was con-
firmed by quantitative PCR assays (Fig. 2A) and western 
blotting (Fig. 2B).

Subsequently, MTT and colony formation assays were 
performed to explore the effects of RAB11A on the 
proliferation of TE-10 and Eca109 cells in vitro. MTT as-
says showed that the OD value at 490 nm was obvious-
ly decreased in TE-10 and Eca109 cells after RAB11A 
was knocked down compared to the shControl group 
(Fig. 2C). Similarly, RAB11A knockdown led to the re-
duction in colony number of TE-10 and Eca109 cells 
(Fig. 2D). The expression levels of Cyclin D1 and Ki67, 
two cell cycle- and proliferation-related markers, were 
detected in TE-10 and Eca109 cells after transfection 
with RAB11A shRNA or control plasmids. RAB11A de-
pletion decreased the expression of Cyclin D1 and Ki67 
in TE-10 and Eca109 cells as compared to the shCon-
trol group (Fig. 2E).

RAB11A depletion decreased the migration and 
invasion of EC cells

Subsequently, the involvement of RAB11A in the 
migration and invasion of EC cells was determined. 
RAB11A depletion resulted in the decreased migratory 

Figure 2. RAB11A depletion suppressed the proliferation of EC cells in vitro. 
(A) Quantitative PCR assays were performed to detect the mRNA levels of RAB11A in TE-10 or Eca109 cells. (B) Immunoblot assays were 
conducted to detect the expression of RAB11A in TE-10 or Eca109 cells. (C) MTT assays were performed to evaluate the proliferation of 
TE-10 or Eca109 cells. (D) Colony formation assays were conducted to evaluate the colonies number in TE-10 or Eca109 cells. (E) The 
expression of Ki67 and Cyclin D1 in TE-10 or Eca109 cells was detected using immunoblot assays. All experiments were repeated three 
times, and results were presented as mean ± S.D., **indicates P<0.01, ***indicates P<0.001.



Vol. 67       535RAB11A mediates esophageal cancer progression

abilities of TE-10 and Eca109 cells as compared to the 
shControl group (Fig. 3A). Similarly, Transwell assays 
showed that RAB11A knockdown decreased the inva-
sive abilities of TE-10 and Eca109 cells (Fig. 3B). We 
then assessed the expression of MMP2 and MMP9, two 
invasion-related markers, in TE-10 and Eca109 cells af-
ter transfection with RAB11A shRNA or control plas-
mids. The results revealed that RAB11A depletion led 
to the decreased expression of MMP2 and MMP9 in 
TE-10 and Eca109 cells (Fig. 3C). Therefore, these data 
showed that RAB11A promoted the migration and in-
vasion of EC cells.

RAB11A mediated WNT pathway in EC cells

The following analysis evaluated the regulatory mecha-
nisms underlying the involvement of RAB11A in EC 
progression. By performing immunoblot assays, the pro-
tein levels of GSK3β, phosphorylated GSK3β (pGSK3β), 
and β-catenin in TE-10 and Eca109 cells were assessed 
after RAB11A depletion. Interestingly, our data showed 
that RAB11A depletion decreased the level of phospho-
rylated GSK3β, and downregulated β-catenin in TE-10 
and Eca109 cells, respectively (Fig. 4). Taken together, 
RAB11A could activate GSK3β-β-catenin axis in EC 
cells.

RAB11A promoted EC tumor growth via WNT pathway 
in mice

Finally, we checked whether RAB11A stimulated EC 
tumor growth using an animal model. Briefly, TE-10 
cells with vector or RAB11A shRNA lentivirus were 
subcutaneously implanted into athymic nude mice. The 
expression level of RAB11A was obviously decreased 
in RAB11A depletion group as compared to shControl 
group as shown by immunoblot assays (Fig. 5A). The 
representative images of tumors were shown in Fig. 5B, 
with smaller tumor size in shRAB11A group as com-
pared to shControl group. Though there were no ob-
vious differences in mice weight between shControl 
and shRAB11A groups (Fig. 5C), the tumor volume in 
shRAB11A group was significantly decreased compared 
to shControl group (Fig. 5D). IHC assays showed that 
RAB11A, Ki67, and β-catenin expression levels were de-
creased in shRAB11A group as compared to shControl 
group (Fig. 5E).

DISCUSSION

EC has become a common malignancy of the diges-
tive tract that affects about 300 000 people worldwide 

Figure 3. RAB11A promoted the migration and invasion of EC cells. 
(A) Wound closure assays were performed to evaluate the migration of TE-10 or Eca109 cells. (B) Transwell assays were performed to 
measure the number of migrated TE-10 or Eca109 cells. (C) The expression of MMP2 and MMP9 in TE-10 or Eca109 cells was detected us-
ing immunoblot assays. All experiments were repeated three times, and results were presented as mean ± S.D., **indicates P<0.01, ***in-
dicates P<0.001.

Table 2. The multivariate Cox regression analysis of patients with esophageal cancer (EC).

B SE Wald df Sig. Exp(B)
95.0% CI for Exp(B)

Bottom Upside

RAB11A exoression 0.630 0.309 4.145 1 0.042* 1.877 1.024 3.440

Ages –0.449 0.551 0.664 1 0.415 0.638 0.217 1.879

Gender 0.482 0.536 0.807 1 0.369 1.619 0.566 4.634

pTNM stage –1.333 0.658 4.108 1 0.043* 0.264 0.073 0.957

Tumor grade –0.949 0.694 1.868 1 0.172 0.387 0.099 1.510

Lymph node metastasis 0.487 0.534 0.832 1 0.362 1.628 0.571 4.638

Recurrence 1.945 0.985 3.902 1 0.048* 6.995 1.015 48.195

*P<0.05
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each year (Triantafyllou et al., 2020). Though surgical 
treatment is the most common treatment for early EC 
(Yamamoto et al., 2020), in patients with advanced EC 
high heterogeneity and metastasis are observed, targeted 
therapies have thus emerged as a new therapeutic direc-
tion (Xu et al., 2020). In order to improve the survival 
rate of patients with EC, it is still urgent to develop new 
EC therapeutic targets. Importantly, in the present study, 

RAB11A was upregulated in human EC tissues and pre-
dicted poor prognosis. Moreover, the expression of RA-
B11A was associated with the clinical features, including 
pTNM stage and recurrence of patients with EC, sug-
gesting that RAB11A was closely related to EC progres-
sion. Taken this data together, RAB11A might serve as a 
promising therapeutic target for EC treatment.

Figure 5. Knockdown of RAB11A suppressed EC tumor growth via WNT pathway in vivo. 
(A) TE-10 cells infected with shRAB11A or shControl (n=6 in each group) were implanted into nude mice. Tumor volume was monitored 
every week. After 6 weeks, tumors were isolated. The silencing efficiency of RAB11A shRNA was shown in panel (A), representative im-
ages of tumors were shown in panel (B). Mouse weight (C) and tumor growth curves (D) were calculated. (E) Immunohistochemical as-
says revealed the expression levels of RAB11A, Ki67 and β-catenin in tumor tissues of mice in shRAB11A or shControl group. Results were 
presented as mean ± S.D., **indicates P<0.01, ***indicates P<0.001.

Figure 4. RAB11A depletion suppressed WNT pathway in EC cells. 
The protein levels of GSK3β, phosphorylated GSK3β (pGSK3β), and β-catenin in TE-10 or Eca109 cells were detected using immunoblot 
assays. All experiments were repeated three times, and the results were presented as mean ± S.D., **indicates P<0.01.
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Using MTT, colony formation, wound closure and 
Transwell assays, RAB11A was proved to promote the 
proliferation, colony formation, migration and invasion 
of EC cells. These in vitro experiments provided evidence 
showing that RAB11A contributed to the development 
of EC in a variety of regulatory pathways, which was 
also confirmed in the mice model of EC. Similarly, nu-
merous studies indicated that RAB11A could act as an 
oncogene in multiple types of cancers, such as breast 
cancer, lung cancer, and pancreatic cancer (Palmieri et al., 
2006; Khandelwal et al., 2013; Bai et al., 2017; Dong et 
al., 2017). A microRNA, miR-320a, suppressed the pro-
liferation and migration of breast cancer cells via target-
ing RAB11A (Wang et al., 2015). Additionally, RAB11A 
was regulated by lnc-SNHG1 in invasive pituitary tu-
mors (Wang et al., 2018). RAB11A also contributed to 
the proliferation and motility of NSCLC via regulating 
YAP (Dong et al., 2017). These investigations, together 
with our findings, indicated that RAB11A might act as a 
promising EC therapeutic target.

RAB11A is known as a member of Ras superfamily of 
small G proteins which could mediate vesicle transport 
in cells (Kazemi-Noureini et al., 2004; Baetz & Golden-
ring 2013). RAB11A promotes the recycling of a variety 
of receptors to the cell surface and thus affects multiple 
cellular processes, which suggests its regulatory effects on 
cancer progression (Kakar-Bhanot et al., 2019). RAB11A 
could also regulate E-cadherin transport and lumen for-
mation, which also could potentially affect tumorigenesis 
(Khandelwal et al., 2008; Elias et al., 2015). Further anal-
ysis should clarify whether RAB11A promoted EC pro-
gression via similar mechanisms. It is widely known that 
WNT pathway is important for the development, inva-
sion, and metastasis of multiple types of tumors, such as 
lung cancer, gastric cancer, and breast cancer (Yu et al., 
2016). Notably, RAB11A promoted thyroid cancer growth 
via WNT/β-Catenin pathway (Yu et al., 2016). Another 
study indicated that RAB11A sustained WNT pathway to 
promote the progression of pancreatic cancer. We, there-
fore, speculated that the involvement of RAB11A in EC 
progression was via WNT pathway (Bai et al., 2017; Wang 
et al., 2018). Importantly, multiple proteins affected the 
progression of EC via this pathway, suggesting that WNT 
pathway could serve as a promising therapeutic target for 
EC (Yu et al., 2016; Bai et al., 2017; Wang et al., 2018). 
Here, immunoblot assays showed that RAB11A regulated 
the WNT pathway in EC, which was also confirmed in 
mice model. This study thus revealed the regulatory mech-
anism underlying the role of RAB11A in EC progression.

In conclusion, this study showed the upregulation of 
RAB11A in human EC tissues and cells. The expres-
sion of RAB11A was correlated with poor prognosis and 
clinical characteristics of patients with EC. Furthermore, 
RAB11A promoted the proliferation, migration and inva-
sion of EC cells via WNT pathway, which was also con-
firmed in vivo. Therefore, our findings indicated RAB11A 
could serve as a promising therapeutic target for EC.
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