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Background: Ectopic pregnancy (EP) is an ectopic embryo implantation occurred outside
the uterine cavity. Nowadays, more attention have garnered in fast and effective treatment
with less side effects. Pristimerin is known as the clinical application for anti-cancer, and the
effect on EP therapy is still unclear.

Materials and Methods: Trophoblast cell line HTR-8/SVneo was used; then, we per-
formed cell counting kit-8 assay, wound healing assay, flow cytometry and real-time poly-
merase chain reaction analysis (RT-PCR) to detect the cell viability, migration ability,
apoptosis and epithelial-mesenchymal transition (EMT) under pristimerin treatment. In
addition, public bioinformatic database was used to discover the connection between mole-
cular and genes. Finally, we used miRNA transfection and RT-PCR techniques to determine
the underlying molecular mechanism.

Results: We revealed that pristimerin inhibited trophoblast cells proliferation, migration and
EMT, while induced trophoblast cell apoptosis. Furthermore, expression of miR-542-5p,
AGO2 and EGFR was suppressed in HTR-8/SVneo cells post pristimerin treatment, and
miR-542-5p silence showed the same effect. Combing pristimerin treatment and miR-542-5p
silence showed a synergistic action.

Conclusion: Pristimerin could be an effective treatment to block embryo implantation by
miR-542-5p and EGFR down-regulation.

Keywords: pristimerin, trophoblast cell, unruptured ectopic pregnancy, miR-542-5p, EGFR

Introduction

Ectopic pregnancy (EP) is an ectopic embryo implantation occurred outside the
uterine cavity."” Although the incidence rate of EP is no more than 2% of all
pregnancies, still, it is one of the dominant pregnancy-related diseases that associ-
ates with reproductive female mortality.>* EP pathology is caused by extravillous
trophoblast cells proliferation and invasion, eventually resulted in local hemorrhage
and rupture. Laparoscopic resection is the most conventional and effective treat-
ment for EP, however, complications may occur subsequently, such as infections,
secondary pelvic adhesions, and infertility. In recent years, methotrexate (MTX) is
considered to be another effective treatment to EP. Although the anti-tumor function
may cause trophoblast cells necrosis and shedding, then embryo tissue absorption.
The adverse effects of MTX, such as elevated liver enzymes, nausea, and stomatitis
are more intractable.”® Therefore, to explore new drugs to block trophoblast growth
and induce apoptosis for the treatment of EP is an urgent need.
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Pristimerin (200-3-hydroxy-2-oxo-24-nor-friedela
acid-29-methyl

Celastraceae and Hippocrateaceae

-1-10,3,5,7-tetraen-carboxylic ester)
belongs to the
families, and naturally occurring quinone methide triterpe-
noid. Various pharmacological effects of pristimerin have
been discovered, such as anti-protozoal, anti-angiogenic,
insecticidal, anti-inflammatory, and anti-cancer roles.’”
Recently, the promoting apoptosis, inhibiting cell growth,
migration and implantation activity in cancer cell lines has
been confirmed, more and more researches are focused on
the clinical application of pristimerin in cancer
treatment.®* ' However, the role of pristimerin in tropho-
blast cells is yet to be discovered.

Trophoblast invasion is regulated by the interactions
from trophoblastic and uterine factors at the maternal-fetal
interface."*!> A complex network of cell types, mediators,
and signaling pathways regulating trophoblast invasive-
ness has been described, and a link has been established
between regulation of non-coding RNAs (ncRNAs) and
embryo development.'® MicroRNAs (miRNAs) belong to
ncRNAs.'” The primarily function of miRNAs is to desta-
bilization or translational repression mRNA transcripts by
targeting the 3’ untranslated region (3'UTR) in the

%19 then the downstream mRNA expression

cytoplasm,
is decreased at the post-transcriptional level,”® result in
both mRNA degradation
inhibition.”!

have also been confirmed to regulate gene transcription

and protein translation

Recent studies also suggest that miRNAs

by positively targeting promoter elements, as RNA activa-
tion (RNAa).”> 2> AGO?2 interacted with miRNAs in the
nucleus.’®*” Abundant evidence has shown that miRNAs
play crucial roles in an amount of key biological processes
leading to multiple diseases. Interestingly, miRNAs parti-
cipate in different kinds of cellular processes, even associ-
ate with disease progression and severity, probably as
suppressor genes or oncogenes.”® It means that miRNAs
can not only be a crucial component related to diseases
pathophysiological development but also be a therapy tar-
get. As a novel anti-cancer pharmaceutical, pristimerin
treatment may play a central regulatory role with differen-
tially expressed miRNAs, eventually alleviate, or slow
disease progression.?*~*°

Epidermal growth factor receptor (EGFR) gene is a cell
surface protein that binds to epidermal growth factor, thus
inducing receptor dimerization and tyrosine autophosphor-
ylation leading to cell proliferation.’’ EGFR was asso-
ciated with several signaling pathways, including HIF-1

pathway, PI3K-Akt pathway, ErbB pathway, FoxO

pathway, MAPK pathway, estrogen pathway and focal
adhesion pathway.>? Previous literatures revealed that the
intentional use of EGFR inhibitors could effectively result
in placental growth regressed both in vivo and in vitro.*?

In the current study, we test and verify miR-542-5p as
a silence signal of EGFR. Furthermore, the miR-542-5p/
EGEFR signaling axis regulated by pristimerin treatment in
trophoblast cells resulted in HTR-8/SVneo cells EMT
suppressed. Thus, pristimerin could be an effective treat-
ment for EP.

Materials and Methods

Materials

Pristimerin (purity > 99%) was reconstructed to 20 mM
stock solution with dimethyl sulfoxide (DMSO), pur-
chased from Paypaytech Inc. (Shenzhen, China). Stored
at —20°C in small aliquots.

Cells and Cell Culture

Trophoblast cell line HTR-8/SVneo was purchased from
the Shanghai Institute of Cell Biology, Chinese Academy
of Sciences (Shanghai, China). Cells were cultured in
RPMI 1640 medium supplemented with 10% fetal bovine
serum, at 37 °C, 5% CO, cell culture conditions.

Animals

Six- to eight-week-old C57BL/6 mice were obtained from
Beijing Vital River Laboratory Animal Technology. All
mice were maintained under specific pathogen-free (SPF)
conditions with a 22°C 12-h light/dark cycle at the animal
facility of Institute of Translational Medicine, Jilin
University. Each female mouse was mated with one male
mice. The morning of vaginal plug detection was consid-
ered as day 0.5. Then, the pregnant mice were separated
into individual cages. The mice were divided into control
and experimental groups which intraperitoneally injected
once by DMSO or 5ug/30g pristimerin on day 4,
separately.>*>> All pregnant mice were sacrificed on day
13.5 via 5% isoflurane inhalation. Then, the abdomen was
dissected, the gravid uterus was removed. The number of
total implantation sites and viable implantation sites per
pregnant mouse was examined. The resorption embryos
were identified by their smaller size and darker appear-
ance. The frequency of fetal resorption was calculated on
the day13.5 (number of resorptions/total number of formed
fetuses and resorptions) x 100%.%¢ All animal experiments
were approved by the Ethics Committee of the First
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Hospital of Jilin University on Laboratory Animal Care
(No. 2018-018) and were performed according to the
of the Institute for
Research of the First Hospital of Jilin University

guidelines Laboratory Animal

Laboratory Animal Center (Changchun, China).

Cell Viability Detection

1-2x10* cells/hole were plated into 96-hole microplate,
cells were treated with gradient concentration (0—4 pM) of
pristimerin 24 h later, triplicates per concentration. 24
h after that, 10 pL Cell Counting Kit-8 (CCK-8;
Beyotimes, Wuhan, China) was added to each well. After
incubated for 45 minutes, optical density was examined by
spectrophotometer (Bio-Rad, Hercules, CA, USA) at 450
nm. Medium alone without HTR-8/SVneo cells was set as
blank, whereas 0 pM pristimerin group was set as control.
The following formula was calculated for cell viability:
Cell viability (% of control) = (A450 of pristimerin priti-
merin treated cells- A450 of blank)/(A450 of control cells-
A450 of blank) x100%.

Wound Healing Assay

1-2x10° cells/hole were plated into 6-hole plates. After
the cells were adhered for 18 h, a straight scratch was
made on the cell monolayer using a sterile 1000-pL pipette
tip, then change the culture to serum-free 1640 with 0 or
0.5 uM pristimerin. 24 h later, Image] 1.52a software
(National institutes of Health, USA) was used to measure
wound closure area.

Cell Apoptosis Detection by Flow
Cytometry

1-2x10* cells/hole were plated into 96-hole microplate,
HTR-8/SVneo cells were treated with 0 or 0.5 pM pristi-
merin for 24 h. Then, cell apoptosis was evaluated by
V-FITC/PI (BD
Biosciences) following the manufacturer’s instructions.’’
Finally, analyzed by using a FACS LSRFortessa flow
cytometer and FlowJo 10.0 software package (Treestar
Inc., Ashland, OR, USA).*®

Annexin apoptosis  detection kit

Real-Time Polymerase Chain Reaction
Analysis (RT-PCR)

AxyPrep Multisource Total RNA Miniprep Kit (Axygen,
Union City, CA, USA) was used for purifying total RNA
of HTR-8/SVneo cells. PrimeScript RT Reagent Kit with
gDNA Eraser (Takara Bio, Kusatsu, Japan) was used for

converting RNA to ¢cDNA. Next, polymerase chain reac-
tion was performed using SYBR Green based on the
instruction manual (Takara Bio, Kusatsu, Japan). Primer
sequences were explored in Primerbank (https://pga.mgh.
fromComate

harvard.edu/primerbank/), purchased

Bioscience (Changchun, China). Relative target mRNA
expression was quantified using the AACt method. B-
actin and U6 were used as housekeeping genes for
mRNA and miRNA, respectively. The primer sequences
are shown in Table 1.

Bioinformatics Analysis

Gene expression in tissues was explored by using National
Center for Biotechnology Information Gene database (https://
www.ncbi.nlm.nih.gov/gene/). Bio-project PRIEB4337 was

found, which showed RNA-seq of tissue samples from 95
human individuals representing 27 different tissues in order
to determine tissue-specificity of EGFR.

RNA Interactome Database (RNAlnter, http:/www.
rna-society.org/raid/) is a comprehensive resource for

RNA interactome data obtained from the literature and
containing over 41 million RNA-
associated interactions of RNA-DNA interactions, RNA—
protein interactions and RNA-RNA interactions.® With
detailed interactome information, such as miR-542-5p and

other databases,

EGFR, visualized interaction network and RNA dynamic
expression, enhanced search functions, and embedded
RNA interactome tools, RNAInter depicts a system-level
RNA
researchers to perform further studies.

interactome landscape with guides and help

Transfection with Hsa-miR-542-5p

Inhibitor

5x10* cells/hole were plated into 24-hole microplate with
1640 medium. 24 h later, 1pL HiPerFect reagent (Qiagen,
Shanghai, China) was mixed with 2ul. 20 nM negative
control or hsa-miR-542-5p inhibitor (GenePharma,
Shanghai, China) for transfection, then, added 60uL 1640
medium for 10 minutes, finally added the mixture above to
150pL medium with HTR-8/SVneo cells. The efficiency
of transfection was confirmed by RT-PCR, 48 h after.
siRNA primer sequences are shown in Table 2.

Statistical Analysis

Statistical analysis of the data was performed using
GraphPad Prism 8.0 (San Diego California, USA).
Student’s #-test was used for statistical comparisons.
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Table | Primer Sequence

Oligonucleotide | Primer Sequence

ué 5'-CGCTTCGGCAGCACATATAC-3'
(forward),
5-TTCACGAATTTGCGTGTCATC-3'

(reverse)

hsa- miR542-5p 5'-CTCCTCTCGGGGATCATCAT-3'
(forward),
5'-TATGGTTGTTCACGACTCCTTCAC-3'

(forward)

B-actin 5-TTCAACACCCCAGCCATG-3' (forward),

5-CCTCGTAGATGGGCACAGT-3' (reverse),

AGO2 5'-TCCACCTAGACCCGACTTTGG-3'
(forward),
5'-GTGTTCCACGATTTCCCTGTT-3’

(reverse)

EGFR 5'-CTATCATTGCGGTCTTTGTCTCC-3’
(forward),
5'-AAGTGATGCTACAGGCAGTGA-3'

(reverse)

CDHI 5-ATTTTTCCCTCGACACCCGAT-3'
(forward),

5-TCCCAGGCGTAGACCAAGA-3' (reverse)

CDH2 5'-AGCCAACCTTAACTGAGGAGT-3'
(forward),
5'-GGCAAGTTGATTGGAGGGATG-3'

(reverse)

SNAI 5'-TCGGAAGCCTAACTACAGCGA-3'
(forward),
5-TCCATGATGTCATTTATGAGGGC-3'

(reverse)

Table 2 siRNA Primer Sequences

RNA Oligo Sequence (5'-3")

inhibitor NC
hsa-miR-542-5p inhibitor

CAGUACUUUUGUGUAGUACAA
UCUCGUGACAUGAUGAUCCCCGA

Results were shown as mean + SD. p-value <0.05 were
considered to denote statistical significance. All experi-
ments were performed at least three times.

Results
Pristimerin Blocked the Growth and
Migration of Trophoblast Cells

CCK-8 assay was used to investigate the potential role of
pristimerin in cell viability (all p<0.05 with 0.25—-4 pM

concentrations of pristimerin Figure 1A) in HTR-8/SVneo
cells. The result showed that pristimerin significantly
inhibited trophoblast cells proliferation, even in a very
low dose.

Migration and invasion into endomembrane is the
dominant character of trophoblast cells.”” We evaluated
the migration ability of HTR-8/SVneo cells by wound
healing assay, under IC50 of pristimerin treatment, HTR-
8/SVneo cells migration ability was obviously declined
(Figure 1B). It indicated that pristimerin had the ability
to impede trophocyte cells migration.

Pristimerin Induced Apoptosis, and EMT
of Trophoblast Cells

Annexin V-FITC/PI double-staining was used to further
evaluate function of pristimerin on HTR-8/SVneo cells.
Pristimerin treatment remarkably induced cell apoptosis
and necrosis, especially late apoptosis (Figure 1C).

Our experiments showed the anti-growth effect of pris-
timerin on trophoblast cells. Next, we determined the
effect of pristimerin on EMT process of trophoblast cells
by RT-PCR. We extracted mRNA from pristimerin and
control groups, qualified CDHI1, CDH2 and SNAIL
Statistical analysis showed up-regulation of mesenchymal
associated gene CDHI1 and SNAI, while epithelial-
associated gene CDH2 down-regulated (Figure 1D—F).

Pristimerin Induced Fetal Resorption in
Mice

To confirm the impacts of pristimerin on reproductive
outcomes, pregnant mice were intraperitoneally injected
by pristimerin (15 pg/30 g) or DMSO on day 4, and
sacrificed on day13.5. Next, the percentage of fetal resorp-
tion per mouse, viable implantation sites, and the number
of total implantation sites were measured. Compared with
the control group, pristimerin-treated group experienced
a significant decrease in viable implantation sites, placen-
tal hemorrhage and an obviously embryo development
retardation (Figure 2).

Pristimerin Down-Regulated miR-542-5p
and EGFR in Trophoblast Cells

In our previous study, bioinformatic analysis showed that
13 genes are targeted by pristimerin, including CYP3A4,
PTPNI1, TNF, NOS2, ZEB1, EGFR, AGO2, NUP62,
MPO, MAPK3, CYCS, IL-10 and FASN.?’ Among these
genes, EGFR, known as epidermal growth factor receptor,
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Figure | Pristimerin blocks cellular viability, migration, epithelial-mesenchymal transition and induces apoptosis of trophoblast cells. (A) Pristimerin treatment blocks cell
viability of HTR-8/SVneo cells in a dose-dependent manner. (B) Pristimerin inhibits migration ability of HTR-8/SVneo cells. p=0.0006. (C) Pristimerin induces apoptosis of
HTR-8/SVneo cells. p<0.000/. (D-F) Pristimerin treatment elevates expression of CDHI and SNAI while decreases expression of CDH2 in HTR-8/SVneo cells.

CON-=control; PM=pristimerin. p=0.023, p=0.0177, and p=0.0046, respectively.

is a transmembrane glycoprotein and the founding mem-
ber of the ErbB tyrosine kinase receptors.*’ RNA-seq
revealed that EGFR expression in placenta was the high-
est compared to other human tissues***® (Figure 3A).
EGFR plays critical roles in placental development and
survival. Mount of evidence illustrated that AGO2 can

the
Bioinformatic

also exist in nucleus and interacted with

miRNAs. >’ by RNAlnter
showed that the predominant 100 genes binding to miR-
542-5p contained AGO2 and EFGR, whereas EFGR was

analysis

also predicted to bind miR-542-5p (Figure 3B—C). To
inquire whether AGO2 is involved in our miRNA func-
tion and investigate the potential role of pristimerin, the
expression level of miR-542-5p, AGO2 and EGFR with or
without pristimerin treatment in HTR-8/SVneo cells were
analyzed by RT-PCR. The results indicated that similar
with anti-cancer effect, pristimerin treatment significantly
decreased miR-542-5p, AGO2 and EGFR levels in tro-
phoblast cells (Figure 3D—F). Our findings suggested that
under pristimerin treatment, miR-542-5p, AGO2 and

Drug Design, Development and Therapy 2020:14
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Figure 2 Maternal pristimerin administration results in fetal and placental resorption. (A) The uterine of control pregnancy mice, pristimerin treated pregnancy mice and
normal mice. n = 5, respectively. Black arrows indicate the absorbed embryos. White arrows indicate the placental hemorrhage. (B) Statistic analysis of the number of total
implantation sites. p= 0.0053. (C) Statistic analysis of the number of viable implantation sites. p=0.0015. (D) Statistic analysis of placental hemorrhage and embryo resorption

rate. p=0.0384.

EGFR both declined, which probably associated with EP
occurrence.

miR-542-5p Targeted AGO?2 and EGFR in
Trophoblast Cells

Literatures associated with miR-542 were focused on sur-
vival, proliferation, metastasis, migration, and angiogen-
esis of tumor cells.***® Hence, we hypothesized that
pristimerin might directly modulate miR-542-5p to target
AGO2 and EGFR, resulted in the proliferation, migration
and cell cycle were all inhibited, meanwhile EMT was
induced. Next, to confirm miR-542-5p is the target
miRNA of pristimerin, we silenced miR-542-5p and
observed the phenomenon of trophoblast cells (transfect
efficiency is shown in Figure 4A). Our results revealed
that miR-542-5p silence induced apoptosis, and inhibited
migration in HTR-8/SVneo cells (Figure 4B and C). EMT
evaluation by RT-PCR,
associated gene CDH1 and SNAI increased, whereas
epithelial associated gene CDH2 reduced (Figure 4D—F).
Next, we found AGO2 and EGFR mRNA levels were both
positive related with miR-542-5p. It indicated that miR-
542-5p might be the upstream of AGO2 and EGFR
(Figure SA and B). Finally, the synergistic effect of pris-

also showed mesenchymal-

timerin treatment and miR-542-5p silence in trophoblast
cells was evaluated. miR-542-5p negative control (NC) or
inhibitor was transfected to HTR-8/SVneo cells for 24h,
then treated with or without pristimerin (0.5 pM) for
another 48h, RT-PCR was performed to determine EMT

associated genes and AGO2/EGFR expression. hsa-miR
-542-5p NC transfection with OuM pristimerin treated
group was set as control. HTR-8/SVneo human tropho-
blast cells with hsa-miR-542-5p NC transfection plus pris-
timerin treated showed lower expression of CDH1, SNAI,
AGO2 and EGFR compared to control, meanwhile, hsa-
miR-542-5p silence with pristimerin treated showed even
lower expression of CDHI1, SNAI, AGO2 and EGFR
compared with hsa-miR-542-5p NC transfection with pris-
timerin treated group (Figure 5C—G). Our results sug-
gested that pristimerin treated and miR-542-5p silence
had profoundly the same effect to decease AGO2/EGFR
expression, and inhibit trophoblast cells EMT.

Discussion
Despite EP can be early and precisely diagnosis, fast and
effective treatment with less side effects is still under explora-
tion. Pristimerin purified from traditional medicinal plants has
the activity to inhibit tumor angiogenesis and prevent che-
motherapy resistance.'>*” In the current study, we find pristi-
merin inhibit trophoblast cells proliferation and migration,
induce apoptosis and EMT, while miR-542-5p/AGO2/EGFR
expression down-regulated. Nowadays, placenta-enriched
molecules, such as EGFR is confirmed to be a target gene
for EP therapy.*' In addition, we point out that miR-542-5p is
the crucial molecular under pristimerin treatment to induce
trophoblast cells EMT through EGFR signaling.

Embryo implantation includes the process of embryo
location, adhesion and successful invasion into decidua. It
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Figure 3 EGFR differential expression in tissues, interacts with mi4-542-5p and is down-regulated under pristimerin treatment. (A) Expression of EGFR in different tissues.
(B) The top 100 genes interaction with miR-542-5p. (C) The top 100 genes interaction with EGFR. (D) Expression of miR-542-5p is decreased in HTR-8/SVneo 24h post-
treated with pristimerin, p=0.0155. (E) Expression of AGO2 is decreased in HTR-8/SVneo 24h post-treated with pristimerin, p=0.0218. (F) Expression of EGFR is decreased
in HTR-8/SVneo 24h post-treated with pristimerin, p=0.0313.%p<0.05. RPKM, reads per kilobase per million reads placed.

has similar proliferation, adhesion and invasion character-
istics with tumorigenesis.*® In tumor, angiogenesis, degen-
eration of extracellular matrix, migration and proliferation

of vascular endothelial cells, are the basis of epithelial—

mesenchymal transition (EMT).*>" EMT refers to the
basal polarity of epithelial cells down-regulating, resulting
in the transformation into stromal cells, which endows

cells with the ability to transfer and invade.’? Epithelial
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Figure 4 miR-542-5p silence inhibits the migration, epithelial-mesenchymal transition and induce apoptosis of trophoblast cells. (A) Relative expression of miR-542-5p in
HTR-8/SVneo cells, after transfected with miR-542-5p NC or inhibitor for 24h. (B) miR-542-5p silence inhibits the migratory potential of HTR-8/SVneo cells. p=0.001I. (C)
miR-542-5p silence induces HTR-8/SVneo cells apoptosis. p =0.00/4. (D-F) miR-542-5p silence increased the expression of CDHI and SNAI while decreases expression of
CDH2 in HTR-8/SVneo cells. p=0.0037, p=0.0045, and p=0.1401, respectively. **p<0.01.

cells mainly expressed E-cadherin protein (encoded by
CDH1 gene), while stromal cells mainly expressed
N-cadherin protein (encoded by CDH2 gene).” Snail, as
the main transcription factor of E-cadherin, is as high as
E-cadherin in EMT.>* The key to successful pregnancy is
the development of blastocyst to the right state and the
coordinated embryo EMT with implantation and embryo
morphogenesis. EMT is a biologic process that polarized
epithelial cells undergo multiple biochemical changes to
gain a mesenchymal cell phenotype. The epithelial-like
trophectoderm cells transform into invasive trophoblast

giant cells, known as the yolk sac placenta, to provide
a network of anastomotic channels surrounding the
embryo and anchor the placenta. EMT is the most com-
monly used and significant indicator of endometrial
receptivity.’>>® At the maternal fetal interface, after the
blastocyst adheres to decidual tissue, extravillous tropho-
blasts (EVT) also need to undergo EMT to invade the
endometrial matrix, complete embryo implantation, and
transform the maternal spiral artery into a low resistance,
high flow blood vessel, so that the maternal blood flows
through the trophoblast layer and establishes the utero
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Figure 5 Pristimerin targeted miR-542-5p, AGO2 and EGFR in trophoblast cells. (A) Expression of AGO2 decreases post miR-542-5p inhibitor transfection, p=0.0324. (B)
Expression of EGFR decreases post miR-542-5p inhibitor transfection, p=0.0154. (C) Expression of CDHI 48 h after miR-542-5p NC or inhibitor transfection, and 24
h post-treated with or without pristimerin (0.5 uM) in HTR-8/SVneo. p=0.0205, p=0.0232, p=0.0059, respectively. (D) Expression of CDH2 48 h after miR-542-5p NC or
inhibitor transfection, and 24 h post-treated with or without pristimerin (0.5 uM) in HTR-8/SVneo. p=0.0114, p=0.0136, respectively. (E) Expression of SNAI 48 h after miR-
542-5p NC or inhibitor transfection, and 24 h post-treated with or without pristimerin (0.5 uM) in HTR-8/SVneo. p=0.0028, p=0.0009, respectively. (F) Expression of AGO2
48 h after miR-542-5p NC or inhibitor transfection, and 24 h post-treated with or without pristimerin (0.5 uM) in HTR-8/SVneo. p=0.0073, p=0.0013, respectively. (G)
Expression of EGFR 48 h after miR-542-5p NC or inhibitor transfection, and 24 h post-treated with or without pristimerin (0.5 pM) in HTR-8/SVneo. p=0.02344, p=0.0001,

respectively. *p<0.05; **p<0.01; ***p<0.001.
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placental circulation.'®>” The moderate invasion of
EVT and the establishment of blood supply between
mother and fetus play an important role in embryo
implantation.

Poor EVT migration and invasion often result in failure
to establish the maternal-fetal connection and are asso-
ciated with pre-eclampsia, fetal growth restriction and
recurrent miscarriage,58 meanwhile, it could be used as
an effective treatment for EP. ncRNAs and transcription
factors are reported to play important roles in EVT inva-
sion during early pregnancy and may be involved in the
pathogenesis of embryo loss.'®>’ In the present study, we
test and verified expression of hsa-miR-542-5p was sig-
nificantly decreased post pristimerin treatment, meanwhile
trophoblast cells viability reduced. It indicated that hsa-
miR-542-5p might unfacilitated trophoblast cells prolifera-
tion. Additionally, the effect of hsa-miR-542-5p on EP
associated gene EGFR was detected. Our results suggested
that hsa-miR-542-5p silence and pristimerin treatment
shared synergistic effect, decreasing HTR-8/SVneo cells
EMT potentially achieved by its down-regulation on
AGO2 and EGFR gene expression. The function of inhi-
biting trophoblast cells migration and EMT indicated that
it may act as a novel therapeutic target in EP. Here, we
provided a mechanism basis for pristimerin application as
a medical therapy for EP, however, further researches are
still needed.

Conclusions

In conclusion, the current study revealed pristimerin may
acted as a treatment to block embryo implantation through
miR-542-5p/EGFR axis, which could also be a potential
novel therapy for EP.
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