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Long non-coding RNA OR3A4 promotes
metastasis of ovarian cancer via inhibiting

KLF6
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Abstract. - OBJECTIVE: Recently, long non-
coding RNAs (IncRNAs) have attracted much
attention for their roles in tumor progression.
The aim of this study was to investigate the ex-
act role of IncRNA OR3A4 in the development of
ovarian cancer (OC), and to explore the possible
underlying mechanism.

PATIENTS AND METHODS: OR3A4 expres-
sion in OC tissue samples was detected by
Real-time quantitative polymerase chain reac-
tion (QRT-PCR). Moreover, wound healing ay
and transwell assay were performed to e
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Introduction

Ovarian cancer (OC) is one of the most com-
alignancies in women worldwide. It is
repoed that approximately 22,280 patients are
newly diagnosed of OC in US. Meanwhile, al-
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f OC in the
, OC is often
, making it one of the

adiotherapy. However, most
tance to chemotherapy or re-
urthermore, the prognosis of

lights the urgency of early detection and new

p treatment for OC patients. Researches
ve indlcated that long non-coding RNAs (In-
cRNAs5) are closely involved in a variety of cel-
lular activities. For example, IncRNA MSTO2P
facilitates the proliferation and colony formation
of gastric cancer cells indirectly by regulating the
expression of miR-335°. LncRNA SNHG?7 pro-
motes epithelial-to-mesenchymal transition and
tumor proliferation in osteosarcoma by regulation
of miR-34a Signals*. LncRNA PCAT-1 plays an
important role in the tumorigenesis of hepatocel-
lular carcinoma via modulating TP53-miR-215-
PCAT-1-CRKL axis’. Zhang et al® has indicated
that up-regulation of IncRNA FENDRR inhibits
the proliferation and malignancy of non-small
cell lung cancer by serving as a sponge of miR-
761. In addition, IncRNA RUNXI1-IT1 inhibits the
migration and proliferation of colorectal cancer,
acting as a tumor suppressor’. However, the exact
role of IncRNA OR3A4 in the progression of OC,
as well as the underlying molecular mechanism
has not been fully elucidated. In this study, we
found that OR3A4 was highly expressed in OC
tissues. Moreover, OR3A4 significantly promoted
the migration and invasion of OC cells in vitro.
Moreover, our further experiments explored the
underlying mechanism of how OR3A4 functioned
in OC development.
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Patients and Methods

Cell Lines and Clinical Samples

A total of 52 OC tissues were collected from
patients who received surgery at Xinhua Hospital
Affiliated to Dalian University between June 2015
and July 2018. No radiotherapy or chemotherapy
was performed for any patients before the oper-
ation. All fresh tissues were stored at -80°C for
subsequent use. This study was approved by the
Ethics Committee of Xinhua Hospital Affiliated
to Dalian University. Signed written informed
consents were obtained from all participants be-
fore the study and operation.

Cell Culture

Three human OC cell lines (A2780, SKOV3
and OVCAR-3) and one normal ovarian cell line
(ISOE80) were cultured in Dulbecco’s modified
Eagle’s medium (DMEM) (Gibco, Rockville,
MD, USA) containing 10% fetal bovine serum
(FBS; Life Technologies, Gaithersburg, MD,
USA) and penicillin. Besides, all cells were main-
tained in an incubator with 5% CO, at 37°C.

Cell Transfection

After synthesis, cDNA oligonucleotidd
geting OR3A4 (OR3A4/shRNA) were cloned
pGPH1/Neo vector (GenePharma, Shanghal \
na)). 293T cells were used for pagls

to complementary deoxyri-
s) in strict accordance
it (TaKaRa Biotech-
, China). Primers used
follows: OR3A4, forward
TCTAAGAA-3' and reverse
CTGCAAAAACGTGCTG-3 glycer-
_ Psphate  dehydrogenase (GAPDH),
Ward 5-CCAAAATCAGATGGGGCAATGCT-
-3" and reverse S“TGATGGCATGGACTGTG-
A TTCA-3". Thermal cycle was as follows: 30 s
, 5's for 40 cycles at 95°C, and 35 s at 60°C.

Western Blot Analysis
Total proteins were extracted from cells via
radioimmunoprecipitation assay (RI Pd

proteln was quantlﬁed by the
acid method (Beyotime, Shangj

dodecyl sulphate-polyacr
phoresis (SDS- PAGE)
polyvmyhdene dlﬁuo

branes were incubated
ary antibodies. Che-

seeded into 6-well plates and
EM medium overnight. After
atching with a plastic tip, the cells were cul-
um-free DMEM medium. Wound clo-
lire was viewed 48 h later. Each assay was inde-
pendently repeated in triplicate.

Transwell Assay

5x10* cells in 200 pL serum-free DMEM
were seeded into the upper chamber of an 8-um
pore size insert (Millipore, Billerica, MA, USA)
coated with or without 50 pg Matrigel (BD Bio-
sciences, Franklin Lakes, NJ, USA). Meanwhile,
the lower chamber was added with DMEM and
FBS. 48 h later, after wiped by cotton swab, the
top surface of the chamber was immersed with
precooling methanol for 10 min. Then the cells
were stained with crystal violet for 30 min.
Three fields randomly selected for each sample,
and the number of migrated and invaded cells
was counted.

Statistical Analysis

Statistical Product and Service Solutions
(SPSS) 20.0 (IBM, Armonk, NY, USA) was used
for all statistical analysis. Data were presented as
mean + SD (Standard Deviation). Student’s #-test
was utilized to compare the difference between
two groups. p<0.05 was considered statistically
significant.
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Figure 1. Expression level of OR3A4 was significantly increased in OC tissues a incs. A, OR3A4 was signifi-
cantly increased in OC tissues when compared with adjacent tissues. B, Expressj R3A4 relative PDH were de-

dard error of the mean. *p<0.05.

Results i n-expressed in OC

Expression of OR3A4
in OC Tissues and Cells
First, RT-qPCR was conducted to detect
OR3A4 expression in 52 OC patients’ tissues
and 3 OC cell lines. Results demonstrate
OR3A4 expression was significantly up-re
in OC tissue samples (Figure 1A). Besides,
pression of OR3A4 in OC cells was signific
higher than that of ISOES0 cells (Figure 1B).

and 3B). Furthermore, the in-
s remarkably decreased after

OR3A4 in OC

R results showed that compared with
pty vector group, the expression level of KLF6
in OC cells of OR3A4/shRNA group was sig-
nificantly higher (Figure 4A). Western blot assay
found that after OR3A4 knockdown, the protein
expression of KLF6 was significantly upregulat-
ed (Figure 4B). Our results further illustrated that
KLF6 expression in OC tissues was significantly
lower when compared with that of adjacent tis-
sues (Figure 4C). Subsequent correlation analysis
demonstrated that the expression level of KLF6
was negatively correlated with OR3A4 expression
in OC tissues (Figure 4D).

Knockdown of OR3A4 |
Migration and Invasio
In our study, SKOV

Empty vector OR3A4/shRNA

Wound closure

e

T
OR3A4/shRNA B Empty vector OR3A4/shRNA

e 2. Wound healing assay showed that knockdown of OR3A4 inhibited OC cell migration. A, OR3A4 expression in
p transfected with OR3A4/shRNA and empty vector was detected by RT-qPCR, respectively. GAPDH was used as an
interndl control. B, Wound-healing assay showed that knockdown of OR3A4 significantly repressed the migration of OC cells.
The results represented the average of three independent experiments (mean + standard error of the mean). *p<0.05.
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decreased after knockdown of OR3A4 in OC cells. C,
empty vector group. D, Transwell assa
of OR3A4 in OC cells. The results r,
mean). *p<0.05.

ant regulator in
be used as a
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ociated with the prognosis
regulation of epithelial-mes-

on, IncRNA EIncRNAI, as an oncogene in the
gliferation of epithelial OC cells, is significantly

ily 3@bfamily A member 4 (OR3A4) (Accession
Number: NR_024128.1) is a novel IncRNA that
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of invaded cells was significantly decreased after knockdown
f three independent experiments (mean + standard error of the

has been widely explored recently. It is abnormal-
ly expressed in several cancers, which is related to
cancer progression. For instance, upregulation of
OR3A4 facilitates the proliferation and metastasis
of breast cancers via epithelial-mesenchymal tran-
sition’. OR3A4 promotes the proliferation and tu-
morigenesis of gastric cancer, serving as a potential
therapeutic strategy'. In this study, we found that
OR3A4 was significantly upregulated in OC tis-
sues and cells. Besides, after OR3A4 knockdown,
the migration and invasion of OC cells were found
remarkably inhibited. All above results indicated
that OR3A4 promoted tumorigenesis of OC and
might act as an oncogene. KLF6 (Kriippel-like fac-
tor 6) functions as a tumor suppressor in a diverse
of tumors by regulating various biological process-
es. For example, through attenuating the activity of
MMP-9 and the expression level of mesenchymal
markers, overexpression of KLF6 inhibits the mi-
gration and invasion of oral cancer cells”. KLF6-
E2F1 axis is activated in aggressive clear cell renal
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shRNA group was remarkably increased when compard
in OC tissues when compared with adjageatti

cell carcinoma. Meanwhil® e
{epression of
E2F1'. KLF6 is omas, which

is related to po

A4. Moreover, KLF6 expres-
was negatively correlated with

Conclusions

We showed that OR3A4 could enhance OC cell
jon and invasion through targeting KLF6.
Thes®hindings suggested that OR3A4 might con-
tribute to therapy for OC as a candidate target.
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