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LncRNA EBIC promoted proliferation,
metastasis and cisplatin resistance of ovaria

cancer cells and predicted poor survival
in ovarian cancer patients
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Abstract. — OBJECTIVE: Ovarian cancer has
the highest mortality rate cancer worldwide in
women, and it is the second most common gy-
necologic malignancy in females, but the treat-
ment remained unsatisfactory. Researches
showed that IncRNA EBIC had played key roles
in different cancer, but its role in ovarian czms
remains largely unclear.
PATIENTS AND METHODS: qRT-PCR w3
plied to detect the expression of IncRNA
in ovarian cancer and adjacent tissue, and @
ysis was applied to explore the relationship K
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arian cancer cells after
NA-EBIC were significant-
anistically, the relative pro-
jon level of B-catenin, vimentin and
cremrgnificantly decreased and the rel-
ive expression of E-cadherin was significantly
reased in ovarian cancer cells after transfec-
yith siRNA-EBIC.
NCLUSIONS: We found that overexpres-
sion of IncRNA EBIC could promote the prolifer-
ation, invasion and migration and improved cells

atin resistance by Wnt/B-catenin signaling
i ian cancer. LncRNA EBIC may
for the treatment of ovarian

Introduction

Ovarian cancer (OC) is one of the most lethal
cancers for women worldwide. A high number of
patients are diagnosed every year, and the risk of de-
ath is very high'2. Although different kinds of thera-
peutic methods for ovarian cancer were renewed in
past decades, the over survival of ovarian cancer pa-
tients was not improved, compared with patients in
the early disease stage. A large number of oncogenes
and tumor suppressor genes have been reported to
be responsible for the development of ovarian can-
cer, but the molecular mechanisms underlying the
migration and invasion of advanced ovarian cancer
remains unclear. Therefore, we aimed at evaluating
the mechanism of development for ovarian cancer to
set down the therapeutic strategy.

Long non-coding RNAs (LncRNAs) are a class
of RNAs with more than 200 nucleotides and
have the ability to code proteins in animals and
plants®. They are highly conserved among species
and play important roles in various physiological
and pathological processes including cancers**®
Accumulating evidence showed that abnormal
expression of IncRNAs was also found in diffe-
rent kinds of cancer involved in malignant activi-
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ties. Li et al’ reported that IncRNA HULC could
bind to YB-1 protein, which could promote the
phosphorylation of YB-1, leading to the release
of YB-1 from target mRNA and activating onco-
genic mRNAs. We investigated whether IncRNA
could regulate cancer processes at both genetic
and epigenetic level, suggesting that uncovering
the mechanism of IncRNA in cancer may provide
new target for cancer treatment, but the role of
IncRNA in OC remained largely unknown.

In this study, we first detect the expression of
IncRNA EBIC in OC tissue and cell lines by qRT-
PCR. Then, the correlation analyzed was used to
show the relationship between the IncRNA EBIC
and clinical significance. We also measured the
expression of IncRNA EBIC in the proliferation,
metastasis, invasion and cisplatin resistance in
OC cell lines. Finally, we showed that IncRNA
EBIC may promote the malignant activity of OC
by Wnt signing pathway.

Patients and Methods

Patients’ Specimens and Clinical
Assessments

The data were collected from 126 patient
ovarian cancer admitted in the hospital from
2015 to December 2016. All the specnnens )
divided into the same s1ze aftcamms

stasis, stage and patholog
were informed and si
This research was a

n Dulbecco’s modified
) (Gibco, Grand Island,

ogan, UT, USA) in a humidi-
gabator with 100 U/ml penicillin and
eptomycin at 37°C in a humidified
mosphere of 5% CO2 and 95% air. The medium
hanged every 24 hours and cells at passages
were used in the following experiments.
Each experiment was repeated three times. We
stored the specimens at -80°C for next use.

RNA Extraction and Real-Time
Quantitative PCR Assays

According to the manufacturer’s protocol_the
total RNA from tissue and cell was e
using RNAiso Plus (TaKaRa, Otsu,
The expression of EBIC in tumor 4
rian cancer cell lines was deted
fluorescent quantitative PC
Premix Ex Taq (TaKaRa

zed cDNA with gDN
Otsu, Shiga, Japa

TGA ATG GAC AAG
rimers: 5’GGA GTT
G3’; the probes: 5’

anufacturer’s instructions. The
n 96-well plates at a density of 2000
per well with 200 uL cell suspension. Data were
g or 5 days and 3 replicates wells were set in

ach grollp. After 24 h, 10 pL of Cell Counting Kit
8 (Dojundo, Tokyo, Japan) were added into 100 puL
of Dulbecco’s Modified Eagle Medium (DMEM) in
each well. The plate was kept for 2 hours at 37°C and
the absorbance value was measured at 450 nm. The
whole experiment was repeated 3 times.

Detection of Cell Drug Resistance

The cells were cultured under standard condi-
tion for 48 h with 25 uL of previously prepared
Thiazolyl Blue Tetrazolium Blue (MTT) (Sig-
ma-Aldrich, St. Louis, MO, USA) in the absence
of light. Cells were incubated for 4 h, after which
the culture medium was discarded. After that, we
added 150 uL of dimethyl sulfoxide (DMSO) to
each well and the plate was gently stirred for 15
min at room temperature. Optical density (OD)
was measured with an absorbance at 490 nm
using a microplate reader. The formula for calcu-
lating cell viability was: cell survival rate = (OD
value of drug-treated group — OD value of empty
control group)/(OD value of normal cell control
group — OD value of empty control group) x100%.

Cell Invasion and Migration Assays

In invasion and migration assays, 1.0x105 cells/
ml of SKOV3 and OVCA429 cells were prepared
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after transfection with IncRNA EBIC and IncR-
NA-NC, respectively. The cell migration and in-
vasion capacity were determined using transwell
assay (Corning, Corning, NY, USA). Transfected
cells were resuspended in serum-free medium.
200 pl cell suspensions were seeded into the up-
per chamber with a porous membrane coated with
(for the transwell invasion assay) or without (for
the migration assay) Matrigel (BD Biosciences,
San Diego, CA, USA). After migration for 24 h
or invasion for 48 h, the number of migratory and
invasive cells was counted in five randomly se-
lected high-power fields under a microscope. The
presented data represent three individual wells.

Western Blot Assays

Whole cell lysates were prepared via lysis
buffer (1% Triton-X100, 150 mMNaCl, 50 mM-
Tris-HCI, 1 mM each CaCl2, MnCI2 and MgCI12,
10 mM sodium fluoride and 1 mM PMSF). Pro-
teins were separated by sodium dodecyl sulpha-
te-polyacrylamide gel electrophoresis (SDS-PA-
GE) and were transferred to nitrocellulose
membrane (Bio-Rad, Hercules, CA, USA). 100
ug of samples were added to sodium dodec
fate polyacrylamide gel electrophoresis (SH
GE) on a 10% denaturing gel. The proteil
transferred to polyvinylidene difluoride (P
membrane (Millipore, Billerica, MA, USA) a
electrophoresis, which was blogism in the 3
non-fat milk for 45 min at peraturd
Next, phosphate-buffered g4
to wash the membranes.
condary antibody to i
immunoblots were
minescence (EC inally, we
alyze the

s and presented as an average
ed to analyze the dif-
¥ Overall survival of pa-
aplan-Meyer method and

tified by multivariate analysis
ed by the Cox proportional hazards
er operating characteristic (ROC)
rve analysis was used to determine the predi-
e value among parameters. If p-value<0.05,
pult was considered as significant. We used
the GraphPad Prism 6 (La Jolla, CA, USA) to deal
with all data.
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Results

EBIC was Highly Expressed
in The Ovarian Cancer Tissue
In order to evaluate the effect of I

sues compared with adj
Furthermore, we analy,
and the clinic pathol
tients, and we f

e and progression of ovarian
anism was still unclear.

e clinical significance of EBIC in
arian cancer, we aimed at investigating which
garacteristics were related with EBIC.
e reldtionship between expression of EBIC
and the survival time of ovarian cancer patients
was analyzed. It was found that ovarian cancer
patients with low EBIC expression showed a bet-
ter prognosis compared with those with high le-
vel of EBIC (Figure 1D). Thus, it indicated that
the expression of EBIC was negatively correlated
with the survival time of patients with ovarian
cancer.

Knockdown of IncRNA EBIC Suppresses
OC Cell Proliferation, Migration
and Invasion

Previously, we found that IncRNA EBIC was
closely related with tumor size and lymph node
metastasis of OC patients, suggesting that IncR-
NA EBIC may be closely related to the prolife-
ration, metastasis and invasion of OC cells. We
used siRNA to suppress the expression of IncR-
NA EBIC in OC cell line OVCA429 and SKOV-
3. CCKS assay and transwell assay were applied
to detect the effect of IncRNA EBIC in prolife-
ration, metastasis and invasion of OC cell lines.
We found that suppression of IncRNA EBIC in
OC cell line OVCA429 and SKOV-3 could signi-
ficantly inhibit the proliferation, metastasis and
invasion ability (Figure 2A-2E). Above that, the-
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decreased expression of EBIC in CP70 cells
increased the sensitivity of cisplatin (Figure
3A-3D). The results suggested that the eleva-
ted expression of EBIC has a close relationship
with cisplatin resistance.

EBIC Promotes Proliferation,
Metastasis, Invasion and Drug Resistance
of Ability of Ovarian Cancer Cell Line via
WntB-Catenin Signaling Pathway
Epithelial to mesenchymal transition (EMT)
has been considered a key event for the epithe-
lial tumor cells to lose cell-cell adhesion, acqui-
re enhanced capacity for migration and invasion,
thereby dissociating from the primary tumor and
disseminate as a single cell. Wnt/B-catenin si-
gnaling pathway is closely related to the EMT.
To investigate the mechanism of up-regulation

4443



Q.-F. Xu, Y.-X. Tang, X. Wang

EBIC impact the activities in ovarian cancer, we
detected the related protein expression level of
Wnt/B-catenin in SKOV-3 and OVCA429 after
transfection with siRNA-NC or siRNA-EBIC by
Western blot. Mechanistically, the relative pro-
tein expression level of B-catenin, vimentin and
c-myc was significantly decreased and the relati-
ve expression of E-cadherin was significantly in-
creased in ovarian cancer cells after transfection
with siRNA-EBIC (Figure 4A-4C). It suggested
that down-regulation of EBIC inhibited the pro-
liferation, invasion, migration and cisplatin resi-
stance in ovarian cancer cells through Wnt/B-cat-
enin signaling pathway.

Discussion

Ovarian cancer is a leading malignant tumor
for women globally because of its highest mor-

tality rate. Its strong invasion and metastasis are
important reasons for its poor survival rate; also,
the mechanism of bioactivity remains un
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What’s more, we would like to know whether
the EBIC influenced the proliferation, migra-
tion and invasion of ovarian cells. We investi-
gated whether EBIC was more highly expressed
in SKOV-3 and OVCA429, compared with the
HOSE cell lines. Next, we inhibited the expres-
sion of EBIC in SKOV-3 and OVCA429 and led
to the decrease of proliferation of ovarian cancer
cells. The transwell was used to examine the acti-
vities of tumor and the migratory and invasion ca-
pacity of SKOV-3 and OVCA429 cells transfected
with siRNA-EBIC were found to be significantly
down-regulated than those transfected with
NC-RNA. The results confirmed our expectation
before that EBIC was closely related to metastasis
and invasion in OC cell lines. Drug resistance in
tumor is a difficulty caused by the different sensi-
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tivity of tumor cells to chemotherapy, so that we
would verify that drug resistance in tumor is a
difficulty caused by the different sensitivity of tu-
mor cells to chemotherapy. The study showed that
EBIC was highly expressed in CP70 cells compa-
red with A2780 cells line. EBIC overexpression in
A2780 promoted cisplatin resistance, and cispla-
tin resistance was decreased in CP70 cells with
EBIC being knocked down. The data showed that
EBIC could influence the drug resistance in ova-
rian cancer.

Tumor cells with EMT signatures, as eviden-
ced by reduction of the cell adhesion molecule
and overexpression of the master EMT inducers,
display an increased capability of metastasis. Me-
anwhile, increasing evidence'® has reported that
the Wnt/B-catenin signaling pathway plays im-
portant roles in the progression of ovarian can-
cer. B-catenin is a key protein in the canonical
Wnt/B-catenin pathway and forms adherent jun-
ctions with E-cadherin; c-myc is a Wnt/B-catenin

pathway target gene. Therefore, we subsequent-
ly detected increased E-cadherin and decreased
vimentin, B-catenin, and c-myc expression g
transfection with the siRNA-EBIC, 4
with the siRNA-NC group. E- cadhe i

Wnt/B-catenin signaling p
sociated with higher inv
cities in human ovaria
showed that the over
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Fig 4. EBIC promotes the proliferation, migration, invasion and cisplatin resistance ability of OC cell line via Wnt/B-cat-
enin signaling pathway. (4-C) Western blot was used to detect the effects of EBIC knockdown on Wnt/B-catenin signaling

pathway; ““p<0.001.

4446



LncRNA EBIC in ovarian cancer patients

showed that EBIC may be a biomarker for the pro-
gnosis of ovarian cancer patients.

Conclusions

We found that overexpression of IncRNA EBIC
could promote the proliferation, invasion and mi-
gration and improve cells cisplatin resistance by
Wnt/B-catenin signaling pathway in ovarian can-
cer. LncRNA EBIC may be a potential target for
the treatment of ovarian cancer patients.
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