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Introduction

Abstract

Introduction: MicroRNAs (miRNAs) are short-
sequence RNAs that regulate gene expression by
targeting messenger RNAs (mRNAs). Recent studies
reveal that miRNA-324-5p plays an important role
in worsening the ovarian cancer prognosis when the
expression is very high. This study aimed to develop
a miRNA targeted therapy by targeting the miRNA-
324-5p function as a miRNA-324-5p inhibitor.
Methods: Chitosan nanoparticles were used
for antimiRNA-324-5p delivery into SKOV3
cell lines formulated by ionic gelation method.
Antiproliferative effect of CS-NPs-antimiRNA was assessed by the MTT Assay. A mechanism study
assessed the anticancer effect of the formula. In silico analysis used miRTar.Human and StarmiRDB
combined with Genecard to predict the target genes of antimiR. Hawkdock web server was used to
analyze protein-protein interactions that were further validated by quantitative polymerase chain
reaction (QPCR).

Results: The results of qPCR analysis showed endogenous miRNA-324-5p decreased after
24-hour transfection of antagonist miRNA. Furthermore, the MTT assay results showed that
antimiRNA was able to inhibit SKOV3 cell proliferation (80 nM 68.13%, P<0.05). I silico analysis
found miRNA-324-5p can regulate MEN1 and indirectly repress Glil mRNA. Validation results
confirmed antimiR can decrease GLI1 mRNA expression.

Conclusion: Our results showed antimiRNA-324-5p can act as a microRNA-based therapy to
inhibit ovarian cancer proliferation by the reduction of GLII expression.

researchers.

Ovarian cancer is the one type of gynecological cancer
that causes the most deaths of women worldwide.! The
high mortality rate of patients with ovarian cancer is
commonly caused by aggressive metastasis, recurrence,
chemotherapy drug resistance, and late diagnosis. There
are no specific manifestations of the early stages in
patients, generally causing them to be diagnosed in an
advanced stage with only an estimated 5-year survival rate
of around 30%.** Recently, research has demonstrated that
cancer progression is related to changes at the molecular
level. Moreover, development of more effective diagnostic
and therapeutic methods to overcome the treatment
challenges are currently receiving attention by cancer

This newest development refers to small noncoding
RNAs (microRNAs/miRNAs) that can regulate the
expression of other proteins at the post-transcriptional
level.>* MiRNA-mRNA binding can lead to the inhibition
of expression or even degradation of the messenger
RNA (mRNA) before becoming a protein.”® MiRNA is
commonly found dysregulated in various types of cancers
including ovarian cancer. The aberrant miRNA expression
correlates with the worsening prognosis of patients, so
these RNA molecules are often used as biomarkers of
certain cancers.>”'® MiRNA has a function as a tumor
suppressor (tsmiR) or oncogene (oncomiR)." OncomiR is
miRNA that suppresses the expression of tsmiR proteins
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which leads to the dysregulation of signaling in the
mechanism of eradicating cancer cells in the body and
exacerbating cancer. This process of regulating and/or
suppressing cancer cells has attracted significant attention
in the development of cancer therapy based on miRNA.'>!?

Previous studies have demonstrated that suppressing
the function of oncogenic miRNA that is upregulated
in certain cancer cells can suppress the induction of
apoptosis, inhibit migration, invasion, proliferation,
and metastasis of cancer cells. This strategy can be done
by inserting complementary antisense nucleotides of
oncomir genes that will inhibit its function.'>'*'?

One characteristic of miRNA is that it is easily degraded
in the blood circulation. This makes it difficult to achieve
the target action when given systemically in the form of
naked miRNA so that it needs an appropriate vector to be
able to send microRNA into cells. 7 Chitosan nanoparticles
(CS-NPs) are non-viral vectors that are often used in the
delivery of miRNA because they are relatively safe, easy to
use, and able to protect and deliver into the intracellular
compartment of target cells.'®"” CS-NPs delivery system
is proven both in vitro and in vivo in its application
for sending miRNA into the cells and mediating the
expression of target genes especially in cancer.’®

In this study, we aimed to explore the effects of antimiR-
324-5p assisted by CS-NPs in inhibiting the growth of
ovarian cancer cells.

Materials and Methods

Materials

AntimiRNA-324-5p were purchased from Integrated
DNA Technologies (Danaher, Coralville, USA), while
Chitosan medium molecular weight were purchased from
Sigma Aldrich (Merck, St. Louis, USA). In this study, we
used human epithelial ovarian cancer cell lines SKOV3,
obtained from Stem Cell and Cancer Institute Kalbe
(Kalbe, Jakarta, Indonesia) that were grown in DMEM
High Glucose (Thermo Fisher Scientific, Massachusetts,
USA) and supplemented with 10% fetal bovine qualified
serum (Thermo Fisher Scientific, Massachusetts, USA),

Chitosan/Na TPP +
antimiRNA-324-5p
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1% Penicillin-Streptomycin  serum (Thermo Fisher
Scientific, Massachusetts, USA), and 0.5% amphotericin
serum (Thermo Fisher Scientific, Massachusetts, USA).
Exiqon miRCURY LNA™ Universal RT microRNA PCR
kit, miRCURY RNA Cell and Plant Kit, Universal cDNA
synthesis kit IT 8-64 rxns were purchased from Exiqon
(Qiagen, Hilden, Germany).

Preparation of chitosan nanoparticle-antimiRNA-324-
5p

The conjugation of CS-NPs-miRNA was done by an ionic
gelation method employing sodium tripolyphosphate
(Na TPP) as the crosslinker as described in our previous
study." In the first step, chitosan powder was dissolved in
1% acetic acid and a pH of 5.5 was sufficient using NaOH.
Chitosan solution was first diluted using acetate buffer to
obtain 0.02% chitosan solution. Before it was conjugated
with miRNA, the solution was mixed with Na.TPP at a
ratio of 5:1 (Fig. 1).

Gel electrophoresis assay

The formation of nanocomplex (CS-NPs-miRNA) in the
preparation was assessed by electrophoresis test. The CS-
NPs-miRNA were run on 2% electrophoresis gel with
50 V of voltage, 400 mA for 20 minutes (Kaban et al®
modification).

Loading efficiency

Efficiency of antimiRNA-324-5p encapsulation by CS-NPs
was assessed by measuring the free concentration antimiR-
324-5p of total antimiRNA-324-5p in the preparations.
Prepared CS-NPs-miRNA were centrifuged for 15
minutes at 13,000 g. Then, supernatant was measured by
260/280 nm of wavelength using NANO-Quant (SPARK
TECAN). Its absorption efficiency (%) was obtained from
the percentage of encapsulated miRNAs (total miRNA-
free miRNA) compared to the total RNA.

Particle size and zeta potential of CS-NPs-miRNA
Particle size and zeta potential of CS-NPs-miRNA formed
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Fig. 1. Schematic preparation and chitosan nanoparticle antimiRNA formation by crosslinking.

196 | Biolmpacts, 2022, 12(3), 195-202



Chitosan nanoparticle-mediated effect of antimiRNA-324-5p on ovarian cancer

were measured using Nanoparticles Size Analyzer, Horiba
Sz-100 with 24.9°C. Previously, samples were prepared
with nuclease free water.

Cell viability assay

MTT assay method was used to assess the ability of CS-NPs
of antimiRNA to inhibit ovarian cancer cell proliferation
that was further compared to naked antimiRNA. A total
of 6 x 10* cells/100pL SKOV3 in DMEM HG medium
were grown on 96-well plate medium for 24 hours at
37°C in a 5% CO, incubator. Cells that had been grown
were treated with several series of concentrations of CS-
NPs-antimiRNA-324-5p or naked antimiRNA-324-5p
(30,40, 50, 60, 70, and 80 nM) and were diluted in DMEM
without serum. After 24 hours of incubation, the test
solution was removed and replaced with 100 puL of MTT
reagent in each well. Dehydrogenase enzyme activity was
seen from the formazan crystals formed after the addition
of stop solution (SDS 10%, and 0.01 mol/L HCI) after 4
hours incubation and the plates were read immediately in
a microplate reader at 595 nm wavelength using a Micro
Plate Reader (Bio-Rad Model 680 XR).

Bioinformatic analysis to predict target gene of miRNA-
324-5p

Bioinformatic analysis were done to predict target genes
of miRNA-324-5p using miRTar.Human (http://mirtar.
mbc.nctu.edu.tw/human/) and StarMirDB (http://sfold.
wadsworth.org/starmirDB.php) to determine the most
likely complementary bindings of miRNA-mRNA that
lead to the repression of gene expression.

Molecular docking of MEN1-GLII Interaction

Data of MENT1 and GLI1 proteins for molecular docking
were obtained from protein data bank RCSB PDB of 3U84
and 2GLI, respectively. The protein-protein complex was
docked using the Hawkdock web server (http://cadd.
zju.edu.cn/hawkdock/) and visualized by UCSF Chime-
ra and Ez Mol 2.1. Hawkdock web server was also used
for Molecular Mechanics/Generalized Born Surface Area
(MM-GBSA) study.

RNA extraction, cDNA synthesis, and quantitative real
time-polymerase chain reaction (QRT-PCR)
Total RNA of cell treatment was extracted using
miRCURY™ RNA Isolation Kit (Qiagen, Hilden, Germany)
according to the manufacturer’s protocol. To confirm the
purified and quantified isolation of RNA, we measured the
absorbance at 260 nm and 280 nm wavelengths. Synthesis
of cDNA was done by Universal cDNA synthesis kit II
8-64 rxns and conducted according to the kit’s guide with
10 ng RNA. qRT-PCR was done using two different kits.
Quantification of miRNA-324-5p was done using the
ExiLent SYBR Green master mix kit, 2.5 mL (Qiagen,
Hilden, Germany) with running conditions as follows:
95°C for 10 minutes; 40 cycles of 95°C for 10 seconds, 60°C

for 10 seconds, and 60°C for 5 seconds; followed by 95°C for
50 seconds. We used miRNA-16-5p (5'-UAGCAGCACGU
AAAUAUUGGCG-3") as an endogenous control.

Furthermore, quantification of mRNA GLI1 expression
was donewith the SensiFAST™ SYBR®Kkit (Bioline, London,
UK). We used GLI1 primers purchased from IDT: (GLI1/
forward; 3>-TCTGCCCCCATT GCCCACTTG-5" GLI1/
reverse; 3> TACATAGCCCC CAGCCCATACCTC-5)
and p-actin (forward; 5-GGGAATTCAAAACTGGA
ACGGTGA AGG-3'; and reverse; 5-GGAAGCTTATCA
AAGTCCTCGGCCACA-3") was employed as the
reference gene. qQRT-PCR running conditions were set as
follows: 95°C for 2 minutes; 40 cycles of 95°C for 5 seconds,
58°C for 10 seconds, and 60°C for 5 seconds; followed by
95°C for 50 seconds. All measurements were done by qRT-
PCR Bio-Rad CFX 96 C.1000 quantitative PCR machine.
The relative gene expressions of miRNA and mRNA were
analyzed by 244“" method that was included on the GenEx
version 6.1 software.

Statistical analysis

The data were measured as the mean + standard deviation
and the statistical analysis was performed using SPSS 16
software (IBM Corp., Chicago). The independent samples
t test was used to compare mean values of the independent
groups. Additionally, the correlations of the reduction
of GLI1 and miRNA-324-5p expressions were analyzed
by Spearman correlation tests. All the data results were
considered statistically significant if P <0.05.

Results

Characterization of CS-NPs-miRNA

CS-NPs were prepared by ionic gelation method and
sodium tripolyphosphate (Na TPP) was employed as
the cross linker. As seen in Fig. 2a in well B, the closely
complete nanocomplex formation with antimiRNA
were formed. The nanochitosan-antimiRNA complex
was retained within the well while the naked miRNA
(Fig. 2a in well A) was able to migrate to the agarose
gel. Furthermore, loading efficiency was about 65.2%
that suggested antimiRNA were entrapped in matrix
chitosan-TPP nanoparticles (Fig. 2b). The particle size
and zeta potential of CS-NPs-antimiRNA complexes were
evaluated by dynamic light scattering (Table 1) including
326.4 + 3.041 nm with polydispersity index (PDI) lower
than 0.7 that revealed the normality of particle size.

The average particle charge was positively consistent
above 30 mV (+47.267 + 0.961 and +47.2 + 0.529)
indicating that the nanoparticle was stable and would not
lead to aggregation.

Differential expression of miRNA-324-5p in treated and
untreated SKOV3 cell lines by antisense miRNA-324-5p

In this study, we evaluated the effects of antimiRNA-
324-5p transfection to suppress the overexpression of
miRNA-324-5p in ovarian cancer cells. As a vector,
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Table 1. Particle size, polydisperse index, and zeta potential of CS-NPs-antimiRNA-324-5p

Particle Size (nm)

Polydisperse Index” Zeta Potential® (mV)

CS-NPs/antimiR-324-5p 326.4+3.041

0.455 +0.015 47.267 £0.961

CS-NPs assisted inhibition of the function of miRNA-
324-5p. The results showed significant downregulation
of endogenous miRNA-324-5p when SKOV3 cell were
treated with antimiR that was loaded by CS-NPs (Fig. 3).
This finding supports the premise that through targeting
the miRNA, blocking the function of the miRNA can lead
to the reduction of endogenous miRNA-324-5p.

AntimiRNA-324-5p blocks miRNA-324-5p function and
leads to inhibition of proliferation of ovarian cancer cell
line SKOV3

Antiproliferation activity tests were done to ensure the
inhibition of ovarian cancer cell proliferation after that
downregulation of oncomiRNA-324-5p (Fig. 4) was caused
by the blocking function of antisense miRNA. Assessment
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Fig. 2. Characterization of CS-NPs/antimiRNA-324-5p (a) Agarose gel
electrophoresis of nanoplexes [well (A) naked miRNA, well (B) CS-NPs
miRNA complex] (b) loading efficiency of NPs-CS-antimiRNA-324-5p.
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Fig. 3. Downregulation of endogenous miRNA-324-5p expression in
SKOV3 cell treated with antimiRNA-324-5p encapsulated in CS-NPs (Data
are mean = SD. *P < 0.05).

of antiproliferative activity was done by confirming the
mitochondrial dehydrogenase performance in reducing
the yellow tetrazole to purple formazan or commonly
known as the MTT assay.

This test involved several variations of antimiRNA
concentrations (30 to 80 nM) to see the effect of
antisense concentrations in initiating SKOV3 ovarian
cancer cell death. The results showed that the increase
in the concentration of antisense was proportional to the
antiproliferative effect (Fig. 4).

MiRNA-324-5p target gene prediction with bioinformatic
analysis

We used miRTarHuman and StarMirDB to generate
target genes that are regulated by miRNA-324-5p.
According to our findings by Genecard, the hsa-miRNA-
324-5p precursor gene is located on chromosome
17p13.1 and it is predicted to regulate more than 800
target genes. Furthermore, Menin-1 (MEN1) is a tumor
suppressor gene that is highly regulated by this miRNA.
It was proven by the interaction of both miRNA-324-5p-
MENT1 that occurred in 2331-2342 base, generating the
logistic probability of 0.765 and AG,_, -15 kcal/mol. The
interaction also resulted in minimum free energy -21 and

Ch- NPs-mlRNA 30nM  Ch-NPs-miRNA 40nM Ch-NPs-miRNA 50 nM

Ch-NPs-miRNA 60 nM 3 Ch-NPs-miRNA 70nM  Ch-NPs-miRNA 80 nM

120~

:? 1004 @ [ ° [ ] - -

s " = i

> 80 ]

3 * ® Naked miRNA

3 B CS-NPs-miRNA
" 30nM 40nM 50 nM 60 nM 70 nM 80 nM (B)

Fig. 4. Inhibition of cell viability effect of CS-NPs/antimiRNA-324-5p: (A)
Phase contrast microscopic image of SKOV3 cells treated with antimiR-
324-5p, (B) Percentage of cell viability treated with various concentrations
of antimiR-324-5p compared to naked antimiRNA-324-5p (data are mean
of three different experiments).
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Fig. 5 In silico gene target prediction for recognition and interaction of miRNA-324-5p with 3'UTR of MEN1 (direct target of miRNA-324-5p) by online software

packages StarMirDB (A) and miRTar.Human (B).

alignment score 162 (Fig. 5) that indicate high interaction.

Molecular docking of MEN1-GLI1 Interaction

The Hawkdock server generates the 10 best models of
complex proteins from the interactions of the two proteins
that were ranked according to energy and scores. Lower
energy and scores correspond to better scores indicating

E "~ GLI1 protein

MEN1 protein

GL1] protein,

Binding Free Energy : -35.98 kcal/mol

Fig. 6. The molecular interaction of MEN1-GLI1 docked by Hawkdock
server and visualized by UCSF Chimera.

Table 2. The results of MM/GBSA of MEN1-GLI1 interaction

good interaction of both proteins. As the result, the
model 1 is the best model which had score and binding
free energy of -6789.54 and -35.98 kcal/mol, respectively
(Fig. 6).

Furthermore, we analyzed the model 1 for the molecular
mechanics/generalized born surface area (MM-GBSA)
that was generated by the Hawkdock server and this
resulted in some residues both of MEN1 and GLI1 which
are predicted to be responsible for the interaction of the
both proteins (Table 2).

Transfection of antimiRNA-324-5p leads to the
downregulation of GLI1 mRNA expression

Following the in silico and molecular docking results, we
conducted quantification of GLI1 expression to further
validate our findings in uptake of antimiRNA. GLI1 is
a direct target of MENI that plays an important role in
Hedgehog signaling. As the result, treatment of CS-NPs-
antimiRNA-324-5p in SKOV3 cell line could reduce
relatively the GLI1 expression (P< 0.05) (Fig. 7), suggesting
that treatment of antimiRNA could cause the miRNA-
324-5p expression (Fig. 3) and restore the MENI1 function
to directly repress the GLI1 expression as previously
hypothesized and proved by molecular docking (Fig. 6)
and inhibit the ovarian cancer proliferation (Fig. 4).

Discussion
The involvement of miRNAs in the pathogenesis of

Rank Residue (MEN1) Binding Free Energy (kcal/mol) Residue (GLI1) Binding Free Energy (kcal/mol)
1 Glu.288 -4.62 Arg.139 -6.04
2 Pro.291 -3.41 Thr.141 -2.93
3 Glu.336 -2.47 Lys.138 -2.83
4 Asp.252 -2.18 Ser.91 -2.21
5 Asn.331 -2.06 Lys.127 -2.19
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Fig.7. qRT-PCR of GLI1 mRNA expression in the treated SKOV3 cell line
by antimiRNA-324-5p (All data are presented in mean + SD *P < 0.05)
versus control (Ctr) group (untreated SKOV3 cell line).

various diseases has increasingly attracted the attention
of researchers. Ovarian cancer is no exception because
it is the one type of female reproductive cancer with
the highest mortality rate.?’ Upregulated expression
of oncogenic miRNA that occurs in ovarian cancer
worsens the prognosis of the cancer.” This condition
is used by some research groups as one of the miRNA-
based targeted molecular therapy strategies by restoring
the endogenous miRNA balance, one of which uses the
blocking function of oncomiRNA by using the antisense
of that miRNA.” In this study, we used antimiRNA-324-
5p to block the function of the miRNA and CS-NPs
to assist miRNA delivery in SKOV3 cell lines. CS-NPs
are cationic nanocarriers that are proven effective in
delivering miRNA into the cells through the mechanism
of interaction with negatively charged cell membranes,
making it easier to enter cells."®*** The dissolution
of chitosan in 1% acetic acid makes its amine group
protonated to the acidic condition and forms NH,. The
addition of acidic chitosan solution (pH = 5.5) into the
alkali phase of TPP (pH 7-9) could initiate the formation
of complex nanosized particles (Table 1). This complex is
formed from electrostatic interactions that form an inter-
and intra-molecular bridge that connect the amine group
of chitosan and phosphate of TPP.»>-%

The conjugation of chitosan-TPP nanocomplex with
miRNA allows the encapsulation of miRNA into the
matrix polymer (Figs. 1 and 2). The encapsulation process
occurs by two main interaction mechanisms: binding of
NH," group of chitosan to phosphate of NA TPP and the
interaction between the amine of chitosan and phosphate
group of oligonucleotides and TPP. In addition, this
conjugation also allows physical absorption due to the
induction of cross-linking of TPP to miRNA.>*

Homogenization of particle size (lower than 500 nm
and polydisperse index below 0.7) with the positive charge
of formed nanocomplex could facilitate its interaction
with the negatively charged cell membrane and lead to an
increase in the efficiency of the transfection. Furthermore,
the positive charge of the nanoparticles promotes the
electrostatic interaction with the negative charged

ions of the cell membrane to induce antimiR release in
cytoplasm.” It was further proven by the demonstrated
results of endogenous antimiR-324 that simultaneously
caused downregulation (Fig. 3). This condition allows
it to lose or reduce its function to suppress the tumor
suppressor gene for the survival of the cancer cells. We
noticed a significant decreasing of SKOV3 cell viability
after treatment with antisense miRNA (Fig. 4). This
finding is similar to previous results found by Ananta et al
who transfected antimiRNA-21 and antimiRNA-10b using
PLGA nanoparticle vectors. The second transfection of
antimiRNA was shown to reduce endogenous miRNA and
co-inhibit glioblastoma cells treated with Temozolomide.*

Additionally, the blocking function of miRNA-324-5p
uses its antisense through molecular mechanisms so that
cancer cell proliferation is inhibited. As an oncomiRNA,
a miRNA can regulate many tumor suppressor genes
to maintain the life of ovarian cancer cells.”? Based on
our analysis in computational tools, miRNA-324-5p is
predicted to be able to recognize and interact with 3'UTR
of MENI1 on the nucleotide base 2331-2342 (Fig. 5). This
interaction produces a logistical probability of 0.765 and
AG,, -15 kcal/mol, each of which implies the highest
confidence in the predicted and structural accessibility
at the target site.”® MENT1 is one of the highlighted target
genes regulated by miRNA-324-5p. The gene is a tumor
suppressor that plays an important role in ovarian cancer.
Lack of MENI1 expression leads to the invasion and
migration of the ovarian cancer cell line.” The existence of
MENTI can inhibit and suppress the expression of protein
oncogenes such as GLI1 (the protein involved in Hh
signaling). MENI1 can also regulate the expression of GLI1
directly or indirectly.*>*

As found by our molecular docking, MEN1 can bond and
regulate GLI1 directly. This binding produces the lowest
score and binding of free energy at -6789.54 and -35.98
kcal/mol, respectively, indicating the best interaction of
both proteins. From the MM/GBSA results of the best
model in docking, we concluded that there were 5 amino
acids responsible for this interaction, namely Glu.288,
Pro.291, Glu.336, Asp.252, and Asn.331 of MEN1 protein.
While, in GLI1 there were Arg.139, Thr.141, Lys.138,
Ser.91, and Lys.127. This interaction can further affect the
expression of Glil.

Based on the qPCR analysis, the results showed that
giving antimiRNA treatment to SKOV3 can significantly
downregulate the GLI1 mRNA expression (P < 0.05) (Fig.
6). We proposed it occurs through some mechanisms by
blocking the function of miRNA-324-5p (by antisense
miRNA) and causing the increased ability of MEN1 to
repress oncogenic protein leading to poor cell viability
(Fig. 4). MEN1 directly represses GLI1 expression by
recruitment of PRMT5.2 Furthermore, as a tumor
suppressor, MEN1 can interact with the p65 subunit of
nuclear factor kappa beta (NFkB) and recruit Sirtl so
that NFkB-dependent transcription and NFxkB-mediated
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Research Highlights

What is the current knowledge?
v Currently, researchers recognize microRNA as a biomarker
for diagnosis and prognosis of ovarian cancer.

What is new here?

v microRNA-based therapeutic approach inhibited ovarian
cancer proliferation.

V Using antimiR-324-5p repressed oncomiRNA role in
ovarian cancer.

V Using CS-NPs as a non-viral vector delivered anti-miR-
324-5p to ovarian cancer cell line.

transactivation are inhibited. NFkB is a transcription
factor for pro-inflammatory proteins such as tumor
necrosis factor-alpha and Interleukin-1 beta that can
induce the expression of GLI1 in an HH-dependent and
non-canonical, HH/SMO independent manner leading to
cancer cell proliferation.?*-*

Moreover, MENI1 has the ability to suppress the Wnt/
B-catenin signaling pathway. Upregulation of MENI1
can reduce the nuclear accumulation of P-catenin and
its transcriptional activity. B-catenin is a human protein
encoded by CTNNBI that plays an important role in the
Wnt signaling pathway and leads to metastases.” This
protein can interact with GLI1. Maeda et al demonstrated
that the presence of exogenous P-catenin leads to the
increased activity of the GLI-responsive reporter in
luciferase assay.*® Furthermore, other studies found that
the interaction of both of the genes regulates proliferation,
migration, and tumor growth.”*

Conclusion

According to the findings, we suggest that transfected
antimiRNA-324-5p could mediate the inhibition of
ovarian SKOV3 cell line by blocking the function of
oncomiRNA-324-5p. The proposed blocking causes the
balancing of MENI levels and its function leads to killing
of ovarian cancer cells by repression of GLI1 expression.
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