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Long non-coding RNA PVT1 functions
as an oncogene in ovarian cancer
via upregulating SOX2
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Abstract. — OBJECTIVE: The aim of this study
was to identify the role of long non-coding RNA
PVT1 (Inc-PVT1) in the progression of ovarian
cancer.

PATIENTS AND METHODS: The expression of
Inc-PVT1 in ovarian cancer cells and 50 paired
tissue samples were detected by quantitative
Reverse Transcriptase-Polymerase Chain Reac-
tion (QRT-PCR). Moreover, cell proliferation as-
say and transwell assay were performed to
tify the function of Inc-PVT1 in vitro. Qf
and Western blot were utilized to explé
possible underlying mechanism.

RESULTS: Compared with normal tissues
expression of Inc-PVT1 T1 was remarkably up
ulated in tumor tissues. Moreove
tion and invasion of ovarian c3
ed after knockdown of Inc-PV,

ng mechanism!
ved that long non-coding
ay participate in the occur-
ment of malignant tumors. For
example "ANRIL is upregulated in serous
arian cancer, which is also related to metastasis
rognosis®. By regulating epithelial-me-
’nchymal transition, Inc-TUGI can regulate the
metastasis and proliferation of ovarian cancer’.
Meanwhile, Inc-HOST2 may promote the pro-
liferation, invasion, and metastasis of epithelial
ovarian cancer®. Studies have also indicated that
overexpression of Inc-HOTAIR may promote tu-
mor metastasis and is closely associated with poor
prognosis in epithelial ovarian cancer’. However,
enhance the role of Inc-PVTI in ovarian cancer has not
an cancer been fully elucidated.
might Our present study revealed that Inc-PVT1 was
significantly upregulated in ovarian cancer sam-
ples. Meanwhile, Inc-PVTI facilitated the inva-
sion and proliferation of ovarian cancer cells in
vitro. Furthermore, we discovered that Inc-PVT1
exerted its function via regulating SOX2 in ova-
rian cancer.

cells through
serve as an

Patients and Methods

ian cancer ranks the third common cancer Cell Culture

- alignant tumors'. The incidence Totally 5 ovarian cancer cell lines (A2780, TO-
of ovarian cancer in females remains high V112D, HO-8910, OVCAR-3, and SKOV3), 1 nor-
er the world?. Although treatments of ovarian mal ovarian cell line (ISOE80) and the 293T cell
including chemotherapy and surgery have line (Chinese Type Culture Collection, Chinese
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Academy of Sciences, Shanghai, China) were
used in this study. All cells were cultured in Dul-
becco’s Modified Eagle Medium (DMEM, Hyclo-
ne, South Logan, UT, USA) complemented with
10% fetal bovine serum (FBS; Life Technologies,
Gaithersburg, MD, USA) and penicillin. Besides,
cells were grown in a 37°C, 5% CO, humidified
incubator.

Clinical Samples

Human tissue samples were collected from 50
ovarian cancer patients who underwent surgery
at the Affiliated Jiangyin Hospital of South-East
University. All the collected tissues were kept at
—80°C. The written informed consent was obtai-
ned from each patient before the surgery. Our
study was approved by the Ethics Committee of
Affiliated Jiangyin Hospital of South-East Uni-
versity.

Cell Transfection

Lentiviral small hairpin RNA (shRNA) was
synthesized before this study, and pLenti-E-
Fla-EGFP-F2A-Puro vector (Biosettia Inc.,
San Diego, CA, USA) was then used foa
ning. Next, these viruses, empty vector (4
and the Inc-PVT1 lentiviruses (sh-PVTI
packaged in 293T cells.

Reaction (gRT-PCR)
Total RNA was extractg

=

axpression

ACG 3%, R: 5’-CGA
SOX2, F: 5-TCTT

. Kumamoto,
6-well plates,

n), treated cells were seeded
d the proliferation of these
every 24 h. Absorbance (OD)
ength of 450 nm was detected
photometer (Thermo Scientific,
kford, IL, USA).

ell Invasion

Totally 5x10* cells in 200 pL serum-free
Roswell Park Memorial Institute 1640 (RPMI-
1640) were transformed to the upper chamber
of an 8 um pore size insert (Millipore, Billerica,
MA, USA) which was added with Matrigel (50 ug;
BD Biosciences, Franklin Lakes, NJ, USA). The
lower chamber was added with RPMI-1640 and
FBS. After 48 h, a cotton swab was used to wipe

ISOE80 A2780 TOV112DHO-8910 OVCAR-3 SKOV3

Jure 1. The expression level of Inc-PVT1 was increased in ovarian cancer tissues and cell lines. 4, Lnc-PVT1 expression
ignificantly increased in ovarian cancer tissues compared with normal tissues. B, The expression level of Lnc-PVT1
0 GAPDH was determined in human ovarian cancer cell lines and normal ovarian cells (ISOE80) by qRT-PCR. Data

were paggented as mean + standard error of the mean. *p<0.05.
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the proliferation of SKOV3 ovarian cancer cells. The results were the average
dard error of the mean). *p<0.05, as compared with the control cells.

the top surface of the chambers, and the chambers
were immersed with precooling methanol for 10
min, followed by staining in crystal violet for 30
min. The membranes were then dried, inverted,
and mounted on microscope slides for analysis.
The cells were counted from 3 randomly chosen
fields per membrane.

Western Blot Analysis

The radio-immunoprecipitation assay (
Beyotime, Shanghai, China) was utilized fo
tal protein extractlon The concentratlon of

transferred to poly 4
membranes (Mi

antibody, were obtained
echnology (CST, Danvers,

17.0 (SPSS, Chicago, IL, USA) was used
atistical analysis. The y>-test was applied

tegorlcal variables. The survival of ovarian
s evaluated by the Kaplan-
Student #-test was used to
between groups. Data were
+ SD. p<0.05 was considered

Results

Expression Level of Lnc-PVT1 In Ovarian
Cancer Tissues and Cell Lines

QRT-PCR was first conducted to detect the
expression of Inc-PVTI in 50 ovarian cancer tis-
sues and 5 ovarian cancer cell lines. Results indi-
cated that Inc-PVT1 was significantly upregulated
in tumor tissue samples (Figure 1A). Meanwhile,
compared with normal epithelial cells, the expres-
sion of Inc-PVT1 was significantly higher in ova-
rian cancer cells (Figure 1B).

Lnc-PVT1 Knockdown Inhibited Cell
Invasion and Proliferation In vitro

According to the expression of Inc-PVT1 in the
above 5 ovarian cancer cell lines, HO-8910 and
SKOV3 were chosen for a subsequent Inc-PVT1
knockdown. Sh-PVTI and sh-ctrl were synthe-
tized and transfected into these two cell lines.
Then, the expression of Inc-PVT1 was confirmed
by qRT-PCR (Figure 2A). Furthermore, results
of CCKS8 assay showed that the proliferation of
ovarian cells was significantly inhibited after Inc-
PVTI knockdown (Figure 2B and 2C). Moreover,
transwell assay found that silenced Inc-PVTI
suppressed the invasion of ovarian cancer cells
(Figure 3A and 3B).
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Figure 3. Knockdown of Inc-PVT1 decreased the invasion of ovarian cancer cells. 4, Tra
ber of invaded cells in the sh-PVT1 group was obviously reduced when compared with t

compared with the sh-ctrl group in SKOV3 ovarian cancer cells. The results were the
ts Data were presented as mean + standard error of the mean. *p<0.05.

Lnc-PVT1 Promoted Ovarian Cancer QRT-P
Tumorigenesis Via SOX2

Various studies have confirmed that SOX2, ria
as a novel oncogene discovered recently, plays a
crucial role in tumor proliferation and metastasis
and can be regulated by several noncoding RNAs. i arian cancer cells after tran-
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yon between SOX2 and Inc-PVTI in ovarian cancer. A, The mRNA expression level of SOX2 in the sh-

group was Significantly decreased when compared with the sh-ctrl group in HO-8910 and SKOV3cells. B, The protein
pression of SOX2 was repressed after knockdown of Inc-PVT1 in HO-8910 cells. C, The protein expression of SOX2 was
essed after knockdown of Inc-PVT1 in SKOV3 cells. D, Linear correlation between the expression level of SOX2 and Inc-
b ovarian cancer tissues. The results represented the average of three independent experiments. Data were presented as
andard error of the mean. *p<0.05.
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stecting sh-PVT1 (Figure 4B and 4C). To explo-
re the interaction between Inc-PVT1 and SOX2,
the expression level of SOX2 was detected in tis-
sues. Linear correlation analysis revealed that the
SOX2 expression was positively correlated with
Inc-PVTI1 expression in ovarian cancer tissues
(Figure 4D).

Discussion

Latest studies have discovered that Inc-PVTI is
upregulated in many cancers and may participate
in tumor progression. For example, overexpres-
sion of Inc-PVT1 has been found to be closely
related to the development and poor prognosis
of pancreatic cancer®. Lnc-PVT1 is remarkably
upregulated in non-small cell lung cancer, even-
tually promoting the tumorigenesis of NSCLC’.
Meanwhile, high Inc-PVT1 expression level pro-
motes cell invasion in esophageal cancer via indu-
cing epithelial-to-mesenchymal transition'®. Be-
sides, strong evidence has shown the oncogenic
role of Inc-PVT1 in cervical cancer as well as 1ts
role in poor prognosis''. Moreover, several
ments have found that Inc-PVT1 expresst
promote multidrug resistance in the treat
cancers, including gastric carcinoma, colo
cancer, and others'>!3. However, the exact ro
Inc-PVT1 in ovarian cancer remains unclear.

ficantly inhibited the p
ability of ovarian ca
cated that Inc-PVT

2 plays a role in the
umors, which can

quamous cells, SOX2
ay promote the meta-
STAT3/HIF-1a signaling
ile, SOX2 overexpressmn

SOX2 participates in the development of tamoxi-
fen resistance in breast cancer cells”. Ig
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