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Systematic analysis of hsa-miR-363 gene overexpression
pattern in endometrial stromal cells
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Abstract. Endometriosis is a benign disease, but has invasion
and metastasis characteristics similar to malignant tumors.
Clinically, it is a difficult problem of gynecological clinical
treatment for its high recurrence rate. It has been confirmed
that miR-363 was downregulated in endometriosis tissues and
miR-363 overexpression inhibited the invasion ability of endo-
metrial stromal cells (ESCs). In order to explore the potential
mechanism of miR-363-reduced ESC migration and invasion
progression, we sought to demonstrate the targeted mRNA
expression levels of miR-363 through microarray, and performed
cluster analysis to identify potential functions of these targeted
genes in ESCs. The wound migration assay showed that there
was an observable trend of cell migration potential decrease
after transfection with hsa-miR-363. The qRT-PCR result
showed that compared to miR-363 negative control cell group,
miR-363 was upregulated 3,264.58-fold after miR-363 lentiviral
transfection in miR-363 mimics group. The microarray data
showed that compared to ESCs miR-363 negative control cell
group, 249 genes were upregulated in ESCs miR-363 mimics
cells group, and 139 genes were downregulated. Gene Ontology
analysis and the pathway analysis data demonstrated that these
target genes are mainly involved in cell migration, cell adhesion
and invasion, proliferation, apoptosis, alteration of endometrial
cells and some related signaling pathways. Our study explored
the gene expression pattern after miR-363 overexpression,
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which could expand the insights into the miR-363 function and
molecular mechanisms in endometriosis.

Introduction

Endometriosis is a benign gynecological disease, which is
characterized by the presence of functional endometrial
glands and stroma outside the uterine cavity. The character-
istics of endometriosis, for example invasion and metastasis
ability, are similar to the malignant tumors, and endometriosis
affects up to 20% of women of reproductive age who suffer
from dysmenorrheal, chronic pelvic pain, subfertility and
dyspareunia (1). It decreases the life quality of the affected
women, and the clinical prognosis of endometriosis is still
poor due to the high recurrence rate. Present medications only
ameliorate symptoms and cause significant side effects such
as osteoporosis at the same time. Therefore, novel therapeutic
agents that suppress endometriotic lesion establishment and
growth to reduce the high burden conferred by this disease are
required (2). The pathogenesis of endometriosis is not fully
characterized. Sampson's theory of retrograde menstruation,
first described in 1927, remains the most accepted theory for
the origin of this disease (3). According to Sampson's theory,
endometrial stromal cells (ESCs) could escape from the
uterine cavity and adhere to the peritoneal surface to mediate
the invasion and metastasis to the target organs (4).

In the last decade, we found that various cellular physi-
ological and pathological processes (including cell cycle,
metabolism, cell-cell communication, cell survival and
apoptosis, immune responses and oncogenesis) were induced
or promoted due to dozens of genes targeted by a single
miRNA through the perfect or partial base pairing with the
3'-untranslated region (3'-UTR) of the target mRNAs (5,6).
Additionally, studies suggest that miRNAs play an important
role in endometriosis (7-9). For example, miR-210 can promote
the proliferation, resistance to apoptosis and VEGF production
of endometriosis through STAT3 activation (6). It can be seen
that miRNAs have important roles in pathological processes
of endometriosis, though the mechanisms responsible for
endometriosis remain largely unknown.
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miRNAs belong to a large class of small, single-stranded,
non-coding RNAs, molecules approximately 18 to 25 nucleo-
tides in length. They can bind to mRNA, preventing translation
and accelerating mRNA deadenylation and subsequent degra-
dation, thus having a gene silencing effect (10). In a previous
study (ref. ?), miR-363 was found significantly downregulated
in endometriosis tissues than in normal tissues by microRNA
chip technology. We supposed that miR-363 plays a signifi-
cant role in endometriosis mediating target genes. However,
the mechanism of miR-363 in endometriosis process remains
largely unexplored.

In this study, we sought to determine the expression pattern
of miR-363 targeted mRNAs by sequence-specific base
pairing on the 3'-UTR, and explored their potential functions
and pathways, which are involved in the biological behavior
of human endometriosis. This study may afford new clues for
understanding the pathogenesis of endometriosis, and miR-363
may serve as a therapeutic option in endometriosis treatment.

Materials and methods

Cell lines and cell culture. The human ESC line was obtained
from the American Type Culture Collection (ATCC; Manassas,
VA, USA). Cells were cultured in Dulbecco's modified Eagle's
medium (DMEM) supplemented with 10% (v/v) fetal bovine
serum (FBS), 100 U/ml penicillin and 100 U/ml streptomycin
(all from Gibco Life Technologies, Carlsbad, CA, USA) at
37°C in a humidified atmosphere containing 5% CO,.

Lentiviral transfection of ESC cells. ESC cells were seeded
into 6-well plates and incubated overnight, reached 60-80%
confluence before transfection. Transient transfection of
ESC with mimics for hsa-miR-363 or counterpart negative
control used lentiviral vector (LV-3-GFP-PURO; Shanghai
GenePharma Co., Ltd., Shanghai, China) according to the
manufacturer's instructions. The experiments were classified
into two groups, hsa-miR-363 (or miR-363 mimics) group,
and negative control (NC) group. After 24 h post-transfection,
the medium was removed and the fresh culture medium with
10% FBS was injected. The transfection efficiency of lentiviral
vector was observed by fluorescence microscope at 48 and
72 h after transfection.

Wound migration assay. A density of 1x10° ESC cells/
well were seeded into 6-well plates. When they were
approximately 80% confluent, ESC cells were transfected
with hsa-miR-363 or negative control vector for 24 h. The
monolayer was scratched with a sterile 10 ul pipette tip,
and rinsed with phosphate-buffered saline (PBS) to remove
cellular debris. Subsequently, fresh medium was added and
cells were incubated for 48 h to allow time for migration
into the cell-free area. The images of the migratory cells
were captured at times 0, 24 and 48 h post-wounding using
an Olympus IX70 microscope equipped with digital camera
(Olympus America Inc., Melville, NY, USA). Images were
analyzed by the TScratch software (CSE, Switzerland).
Experiments were run in triple independent repeats.

Gene microarray analysis. Standard gene microarray was
performed to analyze the gene expression characteristics
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after miRNA-363 overexpression (11). After ESC cells were
transfected with hsa-miR-363 mimics or counterpart negative
control lentivirus vector for 72 h, respectively, total RNA was
isolated using TRIzol reagent (Invitrogen Life Technologies,
Carlsbad, CA, USA) according to the manufacturer's instruc-
tions. Total RNA was extracted using Qiagen RNeasy Mini kit
and RNase-free DNase I (both from Qiagen GmbH, Hilden,
Germany) according to the manufacturer's instructions. The
purity and concentration of total RNA were measured by the
UV absorbance at 260 and 280 nm (260/280 nm). Global gene
expression was detected using Affymetrix GeneChip Human
Gene 1.0 ST array (Affymetrix, Inc., Santa Clara, CA, USA).
About 500 ng of total RNA were employed in each experiment.
Briefly, total RNA of each sample was amplified using the
Ambion WT Expression kit (Applied Biosystems, Foster City,
CA, USA) according to the manufacturer's instructions.
Approximately 5.5 ug of generated cDNA was fragmented
and labeled using GeneChip3 WT Terminal Labeling kit
and Control kit (both from Affymetrix, Inc.). Labeled cDNA
target was hybridized to the Affymetrix GeneChip Human
Gene 1.0 ST array using GeneChip3 Hybridization, Wash, and
Stain kit (Affymetrix, Inc.) at 45°C for 16 h, then hybridized
arrays were washed and stained on the Affymetrix GeneChip
Command Console (AGCC; Affymetrix, Inc.), and scanned
on a GeneChip2 Scanner 3000 7G (Affymetrix, Inc.). The
acquired array images were analyzed by Affymetrix GeneChip
Operating Software (GCOS). Affymetrix expression console
software was used to perform quantile normalization and
subsequent data processing. Data transformation was applied
to set all negative raw values at 1.0, followed by quantile
normalization. A filter on low gene expression was used
to keep only the probes expressed in at least one sample.
Differentially regulated genes were identified via fold change
filtering.

Real-time PCR quantification of miR-363 and mRNAs. Total
RNA was isolated from cultured cells using TRIzol reagent
(Invitrogen Life Technologies) according to the manufacturer's
instructions. miR-363 was reverse transcribed to cDNA by using
TagMan MicroRNA Reverse Transcription kit with specific
probes according to the TagMan MicroRNA assay protocol
(both from Applied Biosystems), and human snRNA U6 as
an endogenous control. qRT-PCR was performed using a
ABI 7900 PCR system (Applied Biosystems). The 20 ul reac-
tion volume included 100 ng RT product, 10 xl 2X TagMan
Universal Master mix II and 1 ul primers, and was performed
for 2 min at 50°C, 10 min at 95°C, 15 sec at 95°C and 1 min
at 60°C for 40 cycles followed by the thermal denaturation
protocol. All reactions were done in triplicate. The expression
of miR-363 was defined based on the threshold cycle (Ct),
and relative expression levels were calculated as 244 after
normalization with reference to expression of snRNA U6.

For quantification of mRNA, the purified total RNA (2 pg)
was reverse transcribed using the PrimeScript RT Master
mix (Perfect Real Time) (cat. no. RRO36A; Takara Bio, Inc.,
Otsu, Japan), and gPCR was performed on an ABI 7900 PCR
system using Power SYBR-Green PCR Master mix (2X)
(both from Applied Biosystems). GAPDH was used as a
normalization control. Primers for amplification are listed in
Table I. Experiments were performed in triplicates in three
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Table I. Primers for amplification.
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Target genes

Forward primers

Reverse primers

ITGAS AGGACAGATGCCACACAAGG CTGCCTGGATTAGGTGCCAA
ITGA6 GTGGCTATTCTCGCTGGGAT AGAGCGTTTAAAGAATCCACACT
FHL?2 GGGGAGACTGGTTGCTGAAA AGGGTCTCAAAGCACACCAC
PRKCB GGGTGTCCTGTCCAGAAAGT CTTCCTGAGAGCATGTCCAA
SNORDI5A GATGTTCTCTTTGCCCAGGT TTCAACCAGGGCTCTTTAAACT
GGT7 CCACTCCTGCCTGTCTATGA GCCACAATGAAGTCATCAGG
SERPINA9 AGAACTTCCCATTCCTGGTG ACGGCATCTCCCTTGTAATC
SERPINB6 AGGAGAACACCGAGGAGAGA TTCCTTGCCAACATATGGAA
ABHD14B ATATGACCCTTCGCTTGAGG GTGTGGAGGCTCATGTATGC
ADAMI19 CAAGGGCCAACACCTTATTT AGGTCGCTTCTTGGTCTGTT
GAS7 ATCTGGCTTTCTCAGCCACT GCCGAATGAGGTAGTTCCAT
FAM198A CAGATGGACCCAGTGTTCTG TCGTCCCTGAAGAGTGTGAG
EGR2 GAGTTGGGTCTCCAGGTTGT CACCGGGTAGATGTTGTCAG

independent experiments. Errors are reported as mean + SD.
The alteration in mRNA expression was calculated as the fold
change relative to control. Student's t-tests were used for statis-
tical analyses with two-tailed distributions and two-sample
unequal variance parameters.

Gene Ontology (GO) and Kyoto Encyclopedia of Genes and
Genomes (KEGG) analysis. GO function and KEGG enrich-
ment for differentially expressed genes were used to identify
the significantly enriched biological terms and pathways (11).
The Database for Annotation, Visualization and Integrated
Discovery (DAVID) (12) was applied to perform GO function
and KEGG enrichment for differentially expressed genes.
Putative genes that were downregulated more than 2-fold
with a P-value <0.05 after miR-363 overexpression compared
to miR-363 NC group were considered as differentially
expressed and selected to submit to DAVID Bioinformatics
Resources 6.7, NIAID/NIH (http://david.abcc.ncifcrf.gov/).
The overall functions regulated by these miR-363 modulated
genes were identified by functional annotation clustering and
ranked by enrichment scores.

Statistical analysis. Each experiment was done at least in
triplicate. All statistical analyses were carried out by two-tailed
Student's t-test. Numerical data were presented as means + stan-
dard deviation (SD). A P-value <0.05 was considered statistically
significant. Computer-based calculations were conducted using
SPSS version 20 (SPSS, Inc., Chicago, IL, USA).

Results

The efficiency of lentiviral transfection in ESC. To determine
the efficiency of lentiviral transfection and the miR-363 expres-
sion level in ESC, fluorescence microscope and qRT-PCR were
used at 96 h after transfection. The results showed that over 90%
of cells expressed green fluorescent protein (GFP) (Fig. 1A).
Compared to ESC miR-363 NC cell group, the expression
levels of miR-363 in ESC miR-363 mimics cell group were
significantly upregulated 3,264.58-fold (Fig. 1B), and in a

lentivirus dose-dependent manner. These results confirmed
the transfection efficiency of lentiviral vector with miR-363
in ESC.

Wound migration assay. ESC cells were transfected with
hsa-miR-363 or NC vector for 24 h. Subsequently, scratch
wound migration assay was performed. There was an observ-
able trend of decrease of the cell migration potential at 24 h
after transfection (Fig. 2).

Differentially expressed genes.In order to explore the potential
mechanism of miR-363 in human breastcancer, gene microarray
was carried out to detect the whole coding gene expression
pattern after miR-363 overexpression. The gene expression
profiles showed that, compared to ESC miR-363 NC cell
group, 249 genes were upregulated in ESC miR-363 mimics
group, and 139 genes were downregulated (fold change
threshold was =2.0) (Fig. 3A). Although we used a 2-fold
change as our threshold in gene expression, only some of these
genes exhibited >2.0-fold change in gene expression and these
differences reached statistical significance (P<0.05) (Fig. 3B).
To assess the validity of the microarray data, real-time
quantitative PCR was performed to compare gene expression
levels between the two cell groups. We selected 10 genes from
array dataset (raw intensity of ESC miR-363 NC was =100)
and 3 genes which were not downregulated >2.0-fold in
the dataset, but had great connections to the endometriosis
through bioinformatics analysis of miR-363 to validate the
microarray data, all of which were downregulated in ESC
miR-363 mimics cell group. RT-PCR data was consistent
with the results of the microarray, suggesting that the dataset
obtained from the microarray analysis accurately reflects gene
expression differences between ESC miR-363 NC cells and
ESC miR-363 mimics cells (Fig. 3C).

GO and pathways mapping analysis. We performed GO and
KEGG analysis to identify the biological pathways of these
differentially expressed genes in the dataset. GO analysis
is a functional analysis associating differentially expressed
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Figure 1. (A) The efficiency of lentiviral transfection was determined by fluorescence microscope at 96 h after transfection, and over 90% of cells expressed
green fluorescent protein (GFP). (B) Compared to endometrial stromal cells (ESC) NC cell group, the expression levels of miR-363 in ESC miR-363 mimics

cell group were significantly upregulated 3,264.58-fold by qRT-PCR.
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Figure 2. Compared to NC group, there was an observable trend of decrease of cell migration potential at 24 h after transfection of miR-363 mimics.

genes with GO categories. We employed a GO approach
using DAVID tools as an unbiased method for identifying the
predominant biological process and pathways representing the
target genes. GO analysis result showed that the genes were
enriched in the following biological processes: regulation
of cell death, mitotic cell cycle, regulation of apoptosis, cell
cycle, mitosis, negative regulation of gene expression, regula-
tion of cell development, regulation of cell motion, regulation
of growth, and regulation of translation (Fig. 4A); the gene
production mainly composed of cytoskeleton, mitochondrion,
nucleolus, centrosome, spindle, nuclear body, transcriptional
repressor complex, actin cytoskeleton, transcription factor
complex and adherens junction (Fig. 4B); the molecular
functions of these genes included nucleotide binding, ATP
binding, ribonucleotide binding, DNA binding, nucleoside-
triphosphatase regulator activity, cytoskeletal protein binding,
transcription factor binding, transcription activator activity,
actin binding, and transcription regulator activity (Fig. 4C).

Then, we used the KEGG pathway mapping tools to identify
the biological pathways of these genes, included p53 signaling
pathway, pathways in cancer, MAPK signaling pathway,
regulation of actin cytoskeleton, focal adhesion, adherens
junction, RNA polymerase, mTOR signaling pathway,
apoptosis, amino sugar and nucleotide sugar metabolism,
Wnat signaling pathway, Notch signaling pathway and GnRH
signaling pathway (Fig. 4D).

Discussion

The invasion and metastasis characteristics play important
roles in endometriosis. Several mechanisms have been proved
to connect to the invasion and metastasis characteristics and
the alterations to miRNA expression levels is a new point in
endometriosis. In our study, the endometriosis cell line ESC
was widely used as an in vitro model for study of endome-
triosis. The invasion and metastasis ability of ESC was mainly
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Figure 3. Differentially expressed genes in endometrial stromal cells (ESC) miR-363 mimics cells and ESC NC cells. (A) Heat map shows regulated genes by
miR-363 that significantly increased or decreased after lentiviral transfection. Dot plot overview of up and downregulated genes by miR-363 after lentiviral
transfection are compared to miR-363 NC group control. (B) Green lines represent unchanged (middle), 2-fold upregulated (upper-left) or 2-fold down-
regulated (lower right) genes. To confirm the validity of the microarray data, qRT-PCR was used to compared gene expression levels between the two cell
groups. Compared to ESC NC cells, 13 genes (ITGAS, ITGA6, FHL2, PRKCB, SNORDI15A, GGT7, SERPINAY9, SERPINB6, ABHD14B, ADAM19, GAS7,
FAM198A and EGR?2) were significantly downregulated in ESC miR-363 mimics cell group (calculated as 242", (C) The results of qRT-PCR were consistent

with the results of the microarray. "P<0.05, compared to NC.

adjusted by its own and local microenvironment, including
multiple hormones, cytokines, growth factors, extracellular
matrix glycoprotein and various kinds of transcription factors,
and involving a large amount of signaling pathways, such as
MAPK, PI3K/Akt signaling pathways (13-16).

miR-363 has been found to participate in regulating
cancer biological progress. Several studies have shown
that miR-363 can regulate the invasion and metastasis of
tumors (17,18). Whereas, there is no study exploring the
function of miR-363 in endometriosis. In our GO and
KEGG analysis, we found that the target genes of miR-363
participated in many significant biological processes,
cellular components, molecular functions, and signaling
pathways. All of the above were involved in migration, cell
adhesion and invasion, proliferation, apoptosis, alteration
of endometrial cells.

The target gene ITGAS is a member of the cell adhesion
molecule family that acts on both cell-cell and cell-substratum

adhesion. They can promote cell attachment to proteins
within ECM and enhance cell migrationand invasion (1).
Vernet-Tomads et al found integrins could be mediated endo-
metrial cells and peritoneal mesothelial cell adhesion, causing
pelvic adhesion extensively (19). According to Giannelli et al,
this family can also activate the ERK and JNK signaling
pathway in MAPK signaling pathway, promote the adhesion
and motion of endometrial cells (20).

In the last few years, aberrant activation of MAPK was
found to play important roles in pathological processes of
endometriosis progression (21). Such as, aberrant activation
of ERK was shown to be involved in interleukin (IL)-13
and macrophage migration inhibitory factor-induced cyclo-
oxygenase-2 expression, prostaglandin E, (PGE,)-induced
fibroblast growth factor 9 (FGF9) expression (21-25).
In addition, activation of Akt independently can regulate
cell invasion, metastasis, angiogenesis, and survival (26,27).
Recently, associated studies reported PI3K/AKT signaling
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Figure 4. Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) analysis of the differentially expressed genes after miR-363 over-
expression. GO analysis result show that these genes were enriched in the following biological processes: (A) regulation of cell death, mitotic cell cycle,
regulation of apoptosis, cell cycle, mitosis, negative regulation of gene expression, regulation of cell development, regulation of cell motion, regulation of
growth, and regulation of translation; (B) these genes' production mainly composed into cytoskeleton, mitochondrion, nucleolus, centrosome, spindle, nuclear
body, transcriptional repressor complex, actin cytoskeleton, transcription factor complex and adherens junction; (C) the molecular functions of these genes
included nucleotide binding, ATP binding, ribonucleotide binding, DNA binding, nucleoside-triphosphatase regulator activity, cytoskeletal protein binding,
transcription factor binding, transcription activator activity, actin binding, and transcription regulator activity; (D) the biological pathways of these genes,
included p53 signaling pathway, pathways in cancer, MAPK signaling pathway, regulation of actin cytoskeleton, focal adhesion, adherens junction, RNA
polymerase, mTOR signaling pathway, apoptosis, amino sugar and nucleotide sugar metabolism, Wnt signaling pathway, Notch signaling pathway, and GnRH

signaling pathway.

pathway was activated in endometriosis. Especially, p-AKT
was highly expressed in endometriotic stromal cells, leading
to the reduced decidualization and cell survival (26,28-30).

The mechanism of regulating cellular proliferation in
endometriosis is considered to be generally the same as normal
endometrium, as a result of the interaction between gender
steroids and their corresponding receptors. As an immuno-
histochemical marker of cell proliferation, the expression of
proliferating cell nuclear antigen in endometriotic lesions is
much higher than eutopic and normal endometrium, indicating
a higher proliferative activity. In addition, the cyclical changes
in cellular proliferation observed in eutopic and normal endo-
metrium are not discovered in endometriotic lesions (1).

Apoptosis is a complex process, regulated by several
multifunctional mediators. As a programmed cell death it
kills unwanted cells without inducing an immune response
or inflammation due to these multifunctional mediators. In
normal human endometrium, apoptosis has been reported
to appear in the mid secretory phase, increasing in the late
secretory phase, and is maximal during the menstrual phase.
Because of programmed cell death, endometrial cells from
healthy women during menstruation do not survive in ectopic
locations (1,31-33).

It has been demonstrated that apoptotic events seemed to
be decreased in endometriotic lesions compared with corre-
sponding eutopic and normal endometrium, on the basis of
endometriosis. Impaired sensitivity of the endometrial tissues
to spontaneous apoptosis leads to abnormal implantation and
growth of endometrial tissues in ectopic places (1). It has been
suggested that the concordant endometrial expression of many
genes that trigger the activation of apoptotic and cell-cycle
signaling were identified. The activation of antiapoptotic genes
and the inhibition of proapoptotic ones may contribute to the
resistance of endometriotic cells to apoptosis (1,31-34).

Many miRNAs have been predicted to regulate the
expression of genes with functions in apoptosis and cell cycle
regulation of several cancer cells. However, limited evidence
exists to support the regulatory functions of miRNAs in
proliferative response of normal, differentiated quiescent
cells (31,35-37). Several studies have suggested that remodeling
of the actin cytoskeleton is required for the cell adhesion and
movement. Via the restructuring of the cytoskeleton, the cyclic
architectural modifications observed in the endometrium are
achieved. It is confirmed that cytoskeletal protein is related
to the endometriotic cell proliferation, adhesion, invasion and
apoptosis (1).
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Xu et al found that cytoskeletal protein confilin 1 (CFLI)
was overexpressed in endometriotic lesions and eutopic
endometrium with endometriosis. Silencing the CFLI gene
in endometriotic cells can attenuate their proliferation, adhe-
sion and invasion. On the contrary, once the CFLI gene is
upregulated, the cell proliferation, adhesion and invasion
increased (1,38). As endometriosis is considered to be a
multigenic disease with complex genetic traits, differences in
hormonal regulation of the endometria is inferred as a result of
an abnormal gene expression pattern and may be responsible
for adhesion and invasion properties of the shed endometrial
fragments (1). Absenger et al confirmed a highly regulated
cysteine-rich 61 (Cyr61) gene in endometrium from women with
endometriosis, from the results of microarray technology (39).

MicroRNAs are small non-coding RNAs of 18-25 nucleo-
tides, which post-transcriptionally regulate gene expression
and can control a broad spectrum of normal and patholo-
gical cellular functions via binding to their target mRNAs.
Numerous diseases, including benign and malignant gyne-
cological disorders, are associated with abnormal miRNA
expression. Recently, researchers identified that miRNAs rele-
vant to molecular pathways were associated with pathogenesis
of endometriosis via conducting the miRNA expression profiles
of endometrium from women with endometriosis (9,8,40).

In conclusion, we found that miR-363 was associated with
migration, cell adhesion and invasion, proliferation, apoptosis,
alteration of endometrial cells in endometriosis and there were
139 potential target genes of miR-363 via microarray analysis.
Through GO and KEGG pathways analysis, we also identified
the biological processes and signaling pathways involved in
endometriosis of ESC miR-363 mimics cell line. These results
provided us a systematic understanding and global view of the
function of overexpression miR-363 related to the process of
endometriosis. Future investigation should be targeted to the
biological processes and signaling pathways that have been iden-
tified. miR-363 may be a novel biomarker for the endometriosis
prediction and prognosis, while more efforts should be done to
identify the mechanism of miR-363 regulation of endometriosis.
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