MOLECULAR MEDICINE REPORTS 23: 356, 2021

miR‑143‑3p inhibits endometriotic stromal cell proliferation
and invasion by inactivating autophagy in endometriosis
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Abstract. Endometriosis (EM) is a multifactorial and
debilitating chronic benign gynecological disease, but the
pathogenesis of the disease is not completely understood.
Dysregulated expression of microRNAs (miRNA/miR)
is associated with the etiology of EM due to their role in
regulating endometrial stromal cell proliferation and inva‑
sion. The present study aimed to identify the functions and
mechanisms underlying miR‑143‑3p in EM. To explore the
role of miR‑143‑3p in EM, functional miRNAs were analyzed
via bioinformatics analysis. miR‑143‑3p expression levels in
endometriotic stromal cells (ESCs) and normal endometrial
stromal cells (NESCs) were measured via reverse transcrip‑
tion‑quantitative PCR. The role of miR‑143‑3p in regulating
ESC proliferation and invasion was assessed by performing
Cell Counting Kit‑8 and Transwell assays, respectively.
miR‑143‑3p expression was significantly upregulated in ESCs
compared with NESCs. Functionally, miR‑143‑3p overex‑
pression inhibited ESC proliferation and invasion, whereas
miR‑143‑3p knockdown promoted ESC proliferation and
invasion. Moreover, miR‑143‑3p inhibited autophagy activa‑
tion in ESCs, as indicated by decreased green puncta, which
represented autophagic vacuoles, decreased microtubule
associated protein 1 light chain 3α expression and increased
p62 expression in the miR‑143‑4p mimic group compared
with the control group. Moreover, compared with the control
group, miR‑143‑3p overexpression significantly decreased
the expression levels of autophagy‑related 2B (ATG2B), a
newly identified target gene of miR‑143‑3p, in ESCs. ATG2B
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overexpression reversed miR‑143‑3p overexpression‑mediated
inhibition of ESC proliferation and invasion. Collectively,
the results of the present study suggested that miR‑143‑3p
inhibited EM progression, thus providing a novel target for the
development of therapeutic agents against EM.
Introduction
Endometriosis (EM) is a common gynecological disease
characterized by the growth of endometrial tissue outside the
uterine cavity. EM affected ~10% of women of reproductive
age and 5‑50% of infertile women worldwide in 1997 (1). As
a common gynecological disease, EM results in a number of
clinical symptoms, including chronic pelvic pain, dysmenor‑
rhea, dyspareunia, menorrhagia and mental suffering, which
affect the quality of life of patients (2,3). At present, the
primary treatment strategy for EM involves relieving pain
and other symptoms, but does not involve curing EM (4).
Therefore, identifying the molecular mechanism underlying
EM is important for the development of novel effective thera‑
peutic strategies.
MicroRNAs (miRNA/miR) are non‑coding short RNAs
that modulate diverse life processes via regulating target genes
at the post‑transcriptional level (5). Previous studies identified
abnormal expression of miRNAs in the eutopic endometrium,
which indicated that miRNAs serve a key role in modu‑
lating the progression of EM (6‑8). miR‑143‑3p is involved
in cell proliferation, apoptosis, adhesion, invasion and other
cellular processes (9,10). Previous studies have reported that
miR‑143‑3p was markedly dysregulated in EM (11‑13).
Autophagy is a complex process, which is crucial for
cellular self‑regulation, and dysfunction of autophagy is asso‑
ciated with multiple human diseases, including cardiovascular
diseases, neurodegeneration, metabolic diseases, infectious
diseases and cancer (14‑16). Several studies have demonstrated
abnormal activation of autophagy in ovarian EM (17,18).
Therefore, the present study aimed to identify the functions
and mechanisms underlying miR‑143‑3p in EM.
Materials and methods
Clinical samples, and cell isolation and culture. The
present study was approved by the Protection of Human
Subjects Committee of Shanghai Shuguang Hospital. All
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patients provided written informed consent. Ectopic (n=10),
eutopic (n=10) and normal endometrial (n=10) tissues from
patients with or without EM (mean age, 43.2 years; age
range, 28‑51 years) who had undergone a laparoscopy and
uterine curettage were obtained from the Shanghai Shuguang
Hospital Affiliated with Shanghai University of Traditional
Chinese Medicine between November 2017 and March 2019.
Endometriotic stromal cells (ESCs) were isolated from
endometriotic tissues as previously described (19). Normal
endometrial stromal cells (NESCs) were isolated from eutopic
endometrial tissues obtained from four individuals without
EM (age range, 30‑53 years) who underwent a hysterectomy
procedure. Briefly, the endometrium was minced and digested
with collagenase type I (Gibco; Thermo Fisher Scientific, Inc.)
for 45 min at room temperature. After filtrating through a stain‑
less wire mesh (200 µm) and gentle centrifugation at 250 x g
for 25 min at room temperature, ESCs or NESCs were isolated
via passing over a stainless wire mesh (400 µm). Subsequently,
resuspended cells were layered over Ficoll (Beijing Solarbio
Science & Technology Co., Ltd.), centrifuged at 2,000 x g
for 25 min at room temperature and cells in the middle layer
were collected. ESCs or NESCs were cultured in DMEM/F‑12
(Gibco; Thermo Fisher Scientific, Inc.) supplemented with
10% FBS (HyClone; GE Healthcare Life Sciences) with
5% CO2 at 37˚C.
EM mouse model, and isolation of ESCs and NESCs. The EM
mouse model was established using C57BL/6 female mice
(age, 8 weeks; weight, 25‑30 g; n=10; n=5 per group; Shanghai
Model Organisms Center, Inc.). Mice were divided into two
groups (n=5 per group): i) EM and ii) Control. All experimental
procedures were approved by the Ethics Committee for Animal
Experimentation of Shanghai Shuguang Hospital. Mice were
housed in a barrier unit in a sterile environment at 22˚C with
40‑80% humidity, 12‑h light/dark cycles, and ad libitum access
to food and water. Mice were anesthetized with an intraperi‑
toneal injection of chloral hydrate (350 mg/kg). Animals did
not exhibit signs of peritonitis following the administration
of chloral hydrate. Endometrial pieces (1 mm3) isolated from
ovarian endometriotic samples from patients with EM were
suspended in saline and 400 µl suspension was injected into the
peritoneal cavity of the mice. At 3 weeks after model establish‑
ment, mice were euthanized by cervical dislocation. Sections
of endometrial tissue were isolated from control mice and EM
model mice. Tissue sections were washed twice with PBS and
cultured in DMEM/F12 medium supplemented with 20% FBS
at 37˚C with 5% CO2. The culture medium was changed with
the appearance of a large number of desquamated endothe‑
lial cells (every 3 days). Non‑adherent cells were removed
carefully. At 80‑90% confluence, the culture medium was
removed, cells were washed twice with PBS and then treated
with 0.25% trypsin. Subsequently, the cell concentration was
adjusted to 1.0x106/ml using DMEM medium supplemented
with 10% FBS. Cells were cultured in DMEM������������
/�����������
F12 supple‑
mented with 10% FBS at 37˚C with 5% CO2.
Transfection. miR‑143‑3p mimic (5'‑UGAGAUGAAGCACUG
UAGCUC‑3'), 2'‑O‑methyl‑modified anti‑miR‑143‑3p (5'‑GAG
CUACAGUGCUUCAUCUCA‑3'), miR‑143‑3p mimic negative
control (NC; 5'‑UCACAACCUCCUAGAAAGAGUAGA‑3')

and anti‑miR‑143‑3p NC (5'‑UACUCUUUCUAGGAGGUU
GUGAUU‑3') were obtained from Shanghai GenePharma Co.,
Ltd. Cells (1x106) were transfected with 20 ng/ml miR‑143‑3p
mimic, anti‑miR‑143‑3p, miR‑143‑3p mimic NC or
anti‑miR‑143‑3p NC using Lipofectamine® 2000 (Invitrogen;
Thermo Fisher Scientific, Inc.) for 48 h at 37˚C. At 48 h post‑trans‑
fection, cells were collected for subsequent experiments.
Total RNA was extracted from 293T cells using TRIzol®
reagent (Takara Bio, Inc.). Total RNA was reverse transcribed
into cDNA using the PrimeScript™ RT reagent kit (Takara Bio,
Inc.). The full‑length cDNA of Autophagy‑related 2B (ATG2B)
was cloned into the pcDNA3.1 vector (Invitrogen;
Thermo Fisher Scientific, Inc.). The sequences of the
primers used to amplify ATG2B were as follows: forward,
5'‑GGAGCCACTCTCCAGCATAG‑3' and reverse, 5'‑GTG
CACAGCTCCAAAGATGA‑3'. The following thermocycling
conditions were used: Incubation at 50˚C for 2 min; 95˚C for
2 min; followed by 40 cycles of 95˚C for 15 sec and 60˚C for
32 sec. NESCs were seeded into multiple‑well plates at ~80%
confluence. Cells were transfected with recombinant plasmids
(1.5 µg per well) using Lipofectamine® 2000 (Invitrogen) at
room temperature for 6 h according to the manufacturer's
protocol. At 48 h post‑transfection, subsequent experiments
were performed. pcDNA3.1 was used as a negative control.
Luciferase reporter assay. To confirm the potential target
genes of miR‑143‑3p in ESCs, the present study searched
for candidate genes using TargetScan (version 7.1; www.
targetscan.org/vert_71) and miRBase22 (www.mirbase.
org) databases. A 3'‑untranslated region (UTR) luciferase
reporter vector of ATG2B containing the predicted binding
sites of miR‑143‑3p was produced by cloning the 3'‑UTR of
the corresponding mRNA into the pGL3‑promoter vector
(Promega Corporation). Subsequently, 293T cells (1x104) were
co‑transfected with 1 ng pRL‑TK (Promega Corporation),
10 0 ng p GL3 ‑ATG2B‑3'‑U T R‑wi ld‑t y pe ( W T ) or
pGL3‑ATG2B‑3'‑UTR‑mutant (mut) and 20 nM miR‑143‑3p
mimic or miR‑143‑3p mimic NC using Lipofectamine® 3000
(Thermo Fisher Scientific, Inc.). At 72 h post‑transfection,
luciferase activities were measured using a Dual‑Luciferase
Reporter Assay System (Promega Corporation) according to
the manufacturer's protocol. Firefly luciferase activity was
normalized to Renilla luciferase activity.
Immunofluorescence. Autophagy vacuoles were assessed
using an Autophagy Detection kit (cat. no. ab139484;
Abcam) according to the manufacturer's protocol. A cover‑
slip was placed into each well of a 24‑well plate. ESCs were
seeded (2x104) into the 24‑well plate and incubated at 37˚C
for 1 day. Following washing three times with PBS, cells
were fixed with 4% cold paraformaldehyde for 15 min and
then washed three times with PBS. After blocking with
1% BSA (Sigma‑Aldrich; Merck KGaA) for 30 min at room
temperature, the fluorescent dyes for nuclei staining and
autophagy detection were added and incubated for 30 min at
room temperature. After washing three times using PBS, the
slides were observed using a FV1000s‑SIM/IX81 confocal
laser scanning microscope (Olympus Corporation). The ratio
of green to blue fluorescence was calculated to assess the
degree of autophagy.
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Figure 1. miR‑143‑3p is significantly upregulated in ESCs. (A) miR‑143‑3p, miR‑125b‑5p and miR‑449b‑5p expression levels in ESCs and NESCs. (B) miR‑143‑3p
expression levels in ESCs derived from endometriosis model mice and NESCs derived from healthy control mice. *P<0.05 and **P<0.01 vs. NESCs.
miR, microRNA; ESC, endometriotic stromal cell; NESC, normal endometrial stromal cell.

RNA isolation and reverse transcription quantitative PCR
(qPCR). Total RNA was extracted from ESCs and NESCs using
TRIzol® reagent (Takara Bio, Inc.). Total RNA was reverse tran‑
scribed into cDNA using the PrimeScript™ RT reagent kit
(Takara Bio, Inc.) at 37˚C. Subsequently, qPCR was performed
using SYBR‑Green PCR Master Mix (Takara Bio, Inc.) on an
ABI Step One Plus™ real‑time PCR System (Applied Biosystems;
Thermo Fisher Scientific, Inc.). The following thermocycling
conditions were used for qPCR: 95˚C for 10 min; followed by
35 cycles of 95˚C for 10 sec, 58˚C for 15 sec and 72˚C for 20 sec;
and final extension at 72˚C for 20 min. The following primers
were used for qPCR: miR‑143‑3p forward, 5'‑CTGGCGTTGA
GATGAAGCAC‑3' and reverse, 5'‑CAGAGCAGGGTCCGAG
GTA‑3'; miR‑125b‑5p forward, 5'‑TCCCTGAGACCCTAACT
TGTGA‑3' and reverse, 5'‑AGTCTCAGGGTCCGAGGTA
TTC‑3'; miR‑150‑5p forward, 5'‑TCGGCGTCTCCCAACCC
TTGTAC‑3' and reverse, 5'‑GTCGTATCCAGTGCAGGGTC
CGAGGT‑3'; ATG2B forward, 5'‑TCCTTCAGGAAGAACAAA
GCA‑3' and reverse, 5'‑AAGCCTTACACGTGTGTCCA‑3'; U6
forward, 5'‑CTCGCTTCGGCAGCACA‑3' and reverse, 5'‑AAC
GCTTCACGAATTTGCGT‑3'; and GAPDH forward, 5'‑ATT
CCACCCATGGCAAATTC‑3' and reverse, 5'‑TGGGATTTC
CATTGATGACAAG‑3'. miRNA and mRNA expression levels
were quantified using the 2‑ΔΔCq method (20) and normalized to
the internal reference genes U6 and GAPDH, respectively.
Western blotting. Total protein was extracted from ESCs using
RIPA buffer (Cell Signaling Technology, Inc.). Total protein
was quantified using a BCA kit (Takara Bio, Inc.). Proteins
(20 µg) were separated via 12% SDS‑PAGE and transferred
to PVDF membranes. After blocking with 5% BSA (in
TBS/0.05% Tween‑20 buffer) for 2 h at room temperature,
the membranes were incubated at 4˚C overnight with primary
antibodies (all purchased from Abcam) targeted against the
following: ATG2B (1:5,000; cat. no. ab226832), p62 (1:1,000;
cat. no. ab109012) and microtubule associated protein 1 light
chain 3α (LC3)‑I/II (1:2,000; cat. no. ab128025) and actin
(1:5,000; cat. no. ab8226). Following primary incubation,
the membranes were incubated with a Goat Anti‑Mouse IgG
H&L (HRP) secondary antibody (1:2,000; cat. no. ab205719;
Abcam) for 1 h at room temperature. Protein bands were

visualized using an ECL kit (Pierce; Thermo Fisher Scientific,
Inc.). Protein expression levels were semi‑quantified using
the Odyssey Infrared Imaging System (version 3.0; LI‑COR
Biosciences) with actin as the loading control.
Transwell assays. A Transwell assay was performed to
assess cell invasion. The Transwell insert (pore size, 8 µm;
Corning Life Sciences) was precoated with Matrigel for 4 h
at 37˚C. ESCs were seeded (5x104) into the upper chamber in
serum‑free medium and DMEM/F‑12 medium supplemented
with 10% FBS was plated into the lower chamber. Cells were
incubated at 37˚C with 5% CO2 for 1 day. Subsequently,
invading cells were fixed with 4% paraformaldehyde for
40 min at room temperature and stained with 1% crystal violet
staining solution for 15 min at room temperature. Stained
cells were quantified by counting the number of cells in five
randomly selected fields of view using a light microscope.
Cell proliferation assay. Cell proliferation was assessed by
conducting a Cell Counting Kit‑8 (CCK‑8) assay (Dojindo
Molecular Technologies, Inc.) according to the manufacturer's
protocol. Briefly, cells were seeded (5x103 cells/well) into
96‑well plates. Subsequently, at 0, 24, 48 and 72 h, 10 µl CCK‑8
reagent was added to each well and incubated for 4 h. The
absorbance was measured at a wavelength of 450 nm using a
VersaMax microplate reader (Molecular Devices, LLC).
Statistical analysis. Data are presented as the mean ± SD. All
experiments were repeated at least three times. Statistical anal‑
yses were performed using SPSS software (version 15; SPSS,
Inc.). Comparisons between two groups were analyzed using
the Mann‑Whitney U test (Fig. 1) or unpaired Student's t‑test
(Figs. 2, 3, and 4B, C and F). Comparisons among multiple
groups were analyzed using one‑way ANOVA followed by
Scheffé's post hoc test (Fig. 4D and E). P<0.05 was considered
to indicate a statistically significant difference.
Results
miR‑143‑3p is markedly upregulated in ESCs. A number of
studies have demonstrated that miRNAs participate in the
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Figure 2. miR‑143‑3p inhibits ESC proliferation and invasion. (A) Transfection efficiency of miR‑143‑3p mimic. (B) Cell proliferation in miR‑143‑3p
mimic‑transfected ESCs was assessed by performing the CCK‑8 assay. Cell invasion was (C) assessed by performing a Transwell invasion assay and (D) quan‑
tified. (E) Cell proliferation in anti‑miR‑143‑3p‑transfected ESCs was assessed by performing the CCK‑8 assay. (F) Cell invasion was assessed by performing
a Transwell invasion assay. (G) Representative images of the Transwell invasion assay. *P<0.05 and **P<0.01 vs. control. miR, microRNA; ESC, endometriotic
stromal cell; CCK‑8, Cell Counting Kit‑8; OD, optical density.

development and progression of EM via multiple mecha‑
nisms (21,22). Abdel‑Rasheed et al (23) reported that
32 miRNAs were significantly dysregulated in EM and
Cosar et al (13) demonstrated that there are 10 miRNAs
that may serve as diagnostic markers of EM. The present
study re‑analyzed the expression level of three upregulated
miRNAs (miR‑125b‑5p, miR‑150‑5p and miR‑143‑3p) that

appeared in both datasets (Fig. S1A). The result was verified
in ESCs and NESCs. The expression levels of miR‑125b‑5p,
miR150‑5p and miR‑143‑3p were significantly increased in
ESCs compared with NESCs (Fig. 1A). In the present study,
as miR‑143‑3p was the most upregulated miRNA among the
three miRNAs in ESCs, miR‑143‑3p was further investigated.
Previous studies have also demonstrated that miR‑143‑3p is
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Figure 3. miR‑143‑3p suppresses autophagy activation in endometriotic stromal cells. Autophagic vacuoles were identified via (A) immunofluorescence
staining and (B) the autophagy ratio was calculated (ratio of green fluorescence to blue fluorescence). LC3‑II protein expression levels were determined via
(C) western blotting and (D) semi‑quantified. p62 protein expression levels were determined via (E) western blotting and (F) semi‑quantified. *P<0.05 vs. con‑
trol. miR, microRNA; LC3, microtubule associated protein 1 light chain 3α.

upregulated in ectopic endometrial tissues compared with
eutopic endometrial tissues (7,24). To further verify the in vitro
results, the present study established an EM mouse model
and assessed miR‑143‑3p expression levels in isolated ESCs.
miR‑143‑3p expression levels were significantly increased in
ESCs compared with NESCs (Fig. 1B).
miR‑143‑3p inhibits ESC proliferation and invasion. The role
of miR‑143‑3p in ESC proliferation and invasion was inves‑
tigated in the present study. miR‑143‑3p was overexpressed
in ESCs and subsequently, cell proliferation and invasion
were assessed by performing CCK‑8 and Transwell invasion
assays, respectively. miR‑143‑3p mimic significantly increased
miR‑143‑3p expression levels in ESCs compared with the
control group (Fig. 2A). The CCK‑8 assay results indicated that
miR‑143‑3p overexpression also significantly suppressed ESC
proliferation at the 48 and 72 h time points compared with
the control group (Fig. 2B). The present study also assessed
the role of miR‑143‑3p overexpression in ESC invasion. The
Transwell invasion assay results indicated that miR‑143‑3p

overexpression significantly inhibited ESC invasion compared
with the control group (Fig. 2C and D). By contrast, compared
with the control group, miR‑143‑3p knockdown significantly
enhanced ESC proliferation at 48 and 72 h, and significantly
increased ESC invasion (Figs. S1B and 2E‑G). The afore‑
mentioned results suggested that miR‑143‑3p overexpression
inhibited EM progression.
miR‑143‑3p suppresses autophagy activation in ESCs.
Previous studies have observed autophagy activation in ectopic
endometrium of patients with ovarian endometriosis (17,25,26).
Based on the finding that miR‑143‑3p displays the potential to
regulate autophagy in other diseases (27,28), the present study
investigated whether miR‑143‑3p inhibited ESC proliferation
and invasion via inactivating autophagy. The activation of
autophagy was analyzed using an autophagy detection kit and
western blotting. Compared with the control group, miR‑143‑3p
overexpression significantly decreased the autophagy ratio,
as evidenced by a decreased number of green puncta, which
represented autophagic vacuoles (Fig. 3A and B). miR‑143‑3p
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Figure 4. miR‑143‑3p inhibits ESC proliferation and invasion by repressing ATG2B. (A) The binding sites between miR‑143‑3p and the 3'‑UTR of ATG2B.
(B) The luciferase reporter assay was performed in ESCs co‑transfected with miR‑143‑3p mimic or negative control, pGL3‑ATG2B‑3'‑UTR‑WT or
pGL3‑ATG2B‑3'‑UTR‑mut and pRL‑TK. **P<0.001 vs. control. (C) ATG2B protein expression levels were determined via western blotting and semi‑quantified.
(D) Transfection efficiency of pcDNA‑ATG2B. Compared with the control group, miR‑143‑3p overexpression repressed ESC (E) proliferation and (F) inva‑
sion, whereas ATG2B overexpression reversed miR‑143‑3p‑mimic mediated effects. (G) ATG2B mRNA expression levels in ESCs and NESCs isolated from
endometriosis model mice. *P<0.05 and **P<0.01 vs. control or NESCs. miR, microRNA; ESC, endometriotic stromal cell; ATG2B, autophagy‑related 2B;
UTR, untranslated region; WT, wild‑type; mut, mutant; CCK‑8, Cell Counting Kit‑8; OD, optical density; NESC, normal endometrial stromal cell; cont, control.

overexpression also significantly decreased LC3‑II expres‑
sion levels (a reliable indicator of autophagy) in ESCs
compared with the control group, indicating inhibition of
autophagy (Fig. 3C and D). Furthermore, miR‑143‑3p overex‑
pression significantly increased p62 (an autophagy substrate)
protein expression levels in ESCs compared with the control
group (Fig. 3E and F). The results indicated that miR‑143‑3p
overexpression inhibited autophagy activation in ESCs.
miR‑143‑3p suppresses ESC proliferation and invasion by
repressing ATG2B. To confirm the potential target genes of
miR‑143‑3p in ESCs, the present study searched for candidate
genes using TargetScan (version 7.1; www.targetscan.org/vert_71)
and miRBase22 (www.mirbase.org) databases. Bioinformatics
analysis using TargetScan and miRBase identified 487 potential
target genes. Among the identified target genes, ATG2B was the
only gene associated with the autophagy signaling pathway (29).
The bioinformatics analysis indicated that miR‑143‑3p directly
targeted the 3'‑UTR of the ATG2B gene, an essential regulator
of autophagy activation (30) (Fig. 4A). To verify whether
miR‑143‑3p directly bound to the 3'‑UTR of ATG2B and
repressed its expression, the present study constructed a lucif‑
erase reporter vector containing the 3'‑UTR of ATG2B. The
results indicated that miR‑143‑3p mimic significantly inhibited
the luciferase activity of pGL3‑ATG2B‑3'‑UTR‑WT compared

with the control group, whereas miR‑143‑4p mimic displayed
no significant effect on pGL3‑ATG2B‑3'‑UTR‑mut compared
with the control group (Fig. 4B). Furthermore, miR‑143‑3p over‑
expression significantly decreased the protein expression levels
of ATG2B in ESCs compared with the control group (Fig. 4C).
In addition, compared with the control group, miR‑143‑3p
overexpression significantly inhibited ESC proliferation and
invasion, whereas ATG2B overexpression significantly allevi‑
ated miR‑143‑3p mimic‑mediated effects (Fig. 4D‑F). The
present study also assessed the expression levels of ATG2B in
ESCs derived from the EM mouse model. The results indicated
that ATG2B expression levels were significantly decreased in
ESCs compared with NESCs (Fig. 4G). Collectively, the afore‑
mentioned results suggested that miR‑143‑3p overexpression
inhibited EM progression by repressing ATG2B expression,
thus inactivating autophagy.
Discussion
In the present study, the effect of miRNAs on regulating EM
progression was investigated. miR‑143‑3p expression was
significantly upregulated in ESCs compared with NESCs.
miR‑143‑3p overexpression markedly decreased ESC cell
proliferation and invasion compared with the control group.
In addition, compared with the control group, miR‑143‑3p
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overexpression significantly decreased LC3‑II expression
levels and increased p62 expression levels, indicating that
miR‑143‑3p may serve as an inhibitor of autophagy activa‑
tion in ESCs. Furthermore, the present study verified that
miR‑143‑3p directly targeted the 3'‑UTR of ATG2B, and
miR‑143‑3p overexpression significantly decreased the protein
expression levels of ATG2B compared with the control
group. ATG2B overexpression partially reversed miR‑143‑3p
mimic‑mediated effects on ESC proliferation and invasion.
As a gynecological disease, EM frequently results in
infertility and chronic pelvic pain (31). Immune disorders
affect ectopic endometrial lesions. Following dysfunction of
the immune system, the number of immune cells increases,
and various growth factors, cytokines, non‑specific immuno‑
globulins and proinflammatory mediators are present in the
peritoneum (32‑34). A theory of EM is the local hypoxia micro‑
environment, whereby the first indicator of EM is the topical
shifted hypoxic microenvironment, when the shed endometrial
fragments retrograde to the peritoneal cavity (35‑37).
Autophagy is a highly conserved cellular process, which
is activated by various factors, such as hypoxia (38). For the
past few years, research has focused on autophagy progres‑
sion in tumorigenesis (39,40). EM displays certain biological
characteristics of tumor diseases, such as hyperproliferation
and metastasis (41) Increasing evidence has demonstrated that
autophagy is dysregulated in the uterine horns and eutopic
endometria of EM model mice (42), and is correlated with
endometrial regulation and the pathophysiology of EM (43,44).
However, the role of autophagy in EM is controversial, thus
whether autophagy in EM is beneficial or detrimental remains
to be elucidated. Several studies have demonstrated that the
expression levels of autophagy‑related genes (for example,
Beclin‑1 and LC3‑II) are markedly decreased and autophagy
activation is downregulated in endometrial stromal cells of
patients with EM compared with healthy controls (45‑47).
Functionally, autophagy inhibition contributes to endome‑
trial cell invasion, whereas autophagy activation represses
ESC proliferation, colony formation and invasion (48). By
contrast, other studies have reported that the expression
levels of autophagy‑associated genes [for example, Beclin‑1,
autophagy‑related (ATG)14, ATG7 and LC3‑II] are increased
and autophagy activation is upregulated in ESCs in EM (17).
Liu et al (44) further demonstrated that HIF‑1α facilitates endo‑
metrial stromal cell invasion by activating autophagy, whereas
autophagy inhibition alleviates hypoxia‑induced cell invasion.
The present study demonstrated that miR‑143‑3p overexpression
inhibited ESC proliferation and invasion by regulating ATG2B
in EM, whereas ATG2B overexpression partially reversed
miR‑143‑3p overexpression‑mediated effects, indicating that
autophagy may be beneficial in EM. Although the effect of
miR‑143‑3p on inhibiting autophagy has been verified in
Crohn's disease (27), the present study aimed to investigate the
association of miR‑143‑3p with ATG2B and autophagy in EM.
The present study further clarified the function of miR‑143‑3p in
EM. However, a key limitation of the present study was that the
role of miR‑143‑3p in NESC autophagy was not investigated.
A previous study demonstrated that miRNAs are crucial
modulators in the occurrence and development of various
diseases (49‑52). Several studies have implicated that the
aberrant expression of miRNAs is a potential regulator of EM
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pathogenesis (11,23). It has been verified that the expression
levels of HIF‑1α and VEGF were elevated in ectopic endome‑
trial tissues compared with eutopic endometrial tissues, which
was induced by hypoxia stress. miR‑17‑5p/20a is a regulator
of HIF‑1α and VEGF via directly targeting the 3'‑UTR,
and further regulates downstream hypoxic stress‑associated
proteins (53‑55). The present study investigated the function
of miR‑143‑3p in EM and demonstrated that miR‑143‑3p
overexpression notably inhibited ESC proliferation and
invasion in EM compared with the control group. In hepato‑
cellular carcinoma, upregulated miR‑143‑3p promotes cancer
cell migration and invasion by repressing fibronectin type III
domain containing 3B (56). Therefore, the results of the present
study and the aforementioned previous studies suggested that
miR‑143‑3p may serve various regulatory roles in different
biological processes or diseases.
In summary, miR‑143‑3p was significantly upregulated in
ESCs compared with NESCs. miR‑143‑3p regulated the pheno‑
type of EM, suppressing autophagy activation in ESCs, and
inhibiting ESC proliferation and invasion by directly targeting
ATG2B. The results of the present study may further the current
understanding of the role of miR‑143‑3p in the pathogenesis of
EM.
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