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Long non-coding RNA H19 mediates ovarian cancer
cell cisplatin-resistance and migration during EMT
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Abstract: Objective: (1) to investigate the expression of long non-coding RNA (IncRNA) H19 in OVCAR3 and cisplatin-
resistant OVCAR3/DDP cells; (2) to explore the effects of IncRNA H19 on cisplatin-resistance in ovarian cancer
(OC) cells; (3) to determine the roles of IncRNA H19 on OC cell migration and epithelial to mesenchymal transition
(EMT)-related factors. Methods: The human ovarian cancer OVCAR3 cell line was obtained from ATCC; the cisplatin-
resistant OVCAR3/DDP cell line was induced from OVCAR3 cells through a progressive cisplatin concentration;
OVCAR3 cells that overexpress IncRNA H19 and OVCAR3/DDP cells that silence the IncRNA H19 expression were
established by the transfection of a recombinant lentivirus. A cell counting kit-8 (CCK-8) assay was used to deter-
mine the cell viability of OVCAR3 and OVCAR3/DDP. A reverse transcription-quantitative polymerase chain reaction
(RT-gPCR) demonstrated the expressions of INcRNA H19, E-cadherin, twist, slug, and snail mRNA in OVCAR3 and
OVCAR3/DDP cells. A Transwell assay was used to investigate the migration of OVCAR3 and OVCAR3/DDP cells. The
expressions of E-cadherin, twist, slug, and snail proteins were determined by Western blot. Results: The cisplatin-
resistant OVCAR3/DPP cells were successfully established. The level of INcRNA H19 in the OVCAR3/DDP cells was
significantly elevated compared with the OVCAR3 cells (P < 0.05). The overexpression of INcRNA in the OVCAR3 cells
improved the cisplatin-resistance, and the inhibition of INcRNA H19 expression in OVCAR3/DDP cells eliminated
the cisplatin resistance. Furthermore, the migration ability and the expressions of the EMT positive regulator, twist,
slug, snail mRNA, and protein in OVCAR3/DDP were dramatically up-regulated compared with the OVCAR3 group,
and the expressions of the EMT negative regulator, E-cadherin mRNA, and protein were decreased compared with
the OVCAR3 group, suggesting an increase of migration and EMT ability was observed in the OVCAR3/DDP cells. A
gain of INcRNA expression in the OVCAR3 cells promoted migration and EMT-related activity; the loss of INcRNA H19
expression eliminated the enhanced ability of migration and EMT in the OVCAR3/DDP cells. Conclusions: LncRNA
H19 is responsible for the cisplatin-resistance, migration, and MET regulation in OVCARS3 cells.

Keywords: Ovarian cancer, IncRNA H19, cisplatin-resistance, migration, EMT

important to improve the sensitivity of OC cells
to cisplatin.

Introduction

Ovarian cancer (OC) is one of the most common

causes of morbidity and high mortality among
the gynecologic malignancies [1, 2]. OC cells
can invade or spread to other parts of the body,
and there may be no or only vague symptoms in
the early stages [3]. This iliness is frequently
undiagnosed until it is in the advanced stages
[4]. Recently, the 5-year survival rate of females
with OC has improved, which is only 20% [5].
Cisplatin is used as one of the first-lines of
treatment after surgical resection in OC [6].
However, recent studies have shown that OC
is increasingly resistant to cisplatin [7]. In order
to improve the prognosis of OC patients, it is

Although the exact mechanisms of OC cisplatin-
resistance are poorly understood, accumulat-
ing evidence reveals that the epithelial to mes-
enchymal transition (EMT) plays critical roles in
the development of OC’s resistance to cisplatin
[8, 9]. EMT is a major process for the conver-
sion of early stage OC cells to invasive and met-
astatic malignancies, due to the loss of epithe-
lial phenotypes and the acquisition of mesen-
chymal features [10]. Thus, EMT was consid-
ered a critical event in cancer progression and
metastasis [11]. The induction of EMT is accom-
plished by several transcription factors includ-
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ing twist, slug, and snail that inhibit the expres-
sion of E-cadherin in various human cancers
and are responsible for aggressive tumour
behaviors and poor prognoses [12-16].

Recent research demonstrates that long non-
coding RNA (IncRNA), longer than 200 nucleo-
tides, can regulate gene expression to promote
cancer metastasis using several unclear mech-
anisms [17]. Some studies have shown that the
level of INcRNA H19 is abnormally elevated in
OC tissues, and its high expression promotes
tumor cell migration and invasion [18]. Fur-
thermore, some studies suggest that IncRNA
H19 may be involved in the cisplatin-resistance
of OC cells [19]. These results indicate that
IncRNA H19 is closely related to OC cell migra-
tion, invasion and cisplatin-resistance. How-
ever, the specific mechanisms and associa-
tions of IncRNA H19 with OC cell migration and
cisplatin-resistance remains to be investigated.
Thus, the aims of this study were: (1) to investi-
gate the expression of IncRNA H19 in OC
(OVCAR3) and cisplatin-resistant OC (OVCAR3/
DDP) cells; (2) to explore the effects of IncRNA
H19 on cisplatin-resistance in OC cells; (3) to
determine the roles of IncRNA H19 on OC cell
migration and EMT-related factors.

Materials and methods
Lentivirus (LVs) and plasmids preparation

A recombinant lentivirus (LVs) was prepared by
GeneChem (Shanghai, China). To overexpress
IncRNA H19, IncRNA H19 cDNA was cloned into
multiple cloning sites of the pcDNA3.1 vector
(Invitrogen, Carlsbad, CA, USA). An overexpres-
sion plasmid and short interference RNA
(siRNA) vector-LVs against IncRNA H19 (Gene-
Pharma, Shanghai, China) were successfully
constructed and were then packaged by 293T
cells. The siRNA sequence for IncRNA H19 was:
5-UAAGUCAUUUGCACUGGUU-3'. Meanwhile, a
scrambled locus siRNA or a blank pcDNA3.1
vector was constructed with LVs for the control
vector group. The concentrated titer of virus
suspension was 2 x 102 TU/L.

Cell culture and transfection

The human ovarian cancer OVCAR3 cell line
was obtained from ATCC (Manassas, USA).
Cells were plated on 60 mm dishes (Corning,
New York, USA) in RPMI-1640 medium (Gibco,
Waltham, USA) and supplemented with 10%
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fetal bovine serum (FBS, Gibco) and a 1% peni-
cillin-streptomycin solution (Invitrogen, Carls-
bad, USA), and cultured at 37°C in a humidified
atmosphere containing 5% CO,, until confluence
reached ~80%. Transfection was performed by
transfecting the IncRNA H19-LVs or the siln-
cRNA H19-LVs following the manufacturer’s
protocol.

OVCAR3/DDP cell establishment

The OVCAR3/DDP cell line was induced through
a progressive cisplatin concentration. Briefly,
OVCAR3 cells in a logarithmic growth phase
were first treated with 2.5 umol/L cisplatin for
48-72 h. The cisplatin was then removed, and
the cells were cultured into a normal RPMI-
1640 medium without cisplatin until they recov-
ered. Next, the cells were treated with 5 umol/L
and 10 ymol/L, respectively for 48-72 h. Finally,
the cisplatin-resistant OVCAR3/DDP cell line
was successfully induced when the cells sur-
vived in a medium containing 10 pymol/L cispla-
tin for 2 months with normal activity.

Cell counting kit-8 (CCK-8) assay

OVCAR3 and OVCAR3/DDP cells were seeded
into 96-well plates (Corning) at a concentration
of 1 x 10* cells/mL. Cell viability was assessed
using a cell counting kit-8 (CCK-8; DOJINDO,
Tokyo, Japan). Absorbance at 450 nm was mea-
sured with a microplate reader (BioTek Synergy
2, Vermont, USA). The means of the optical den-
sity (OD) measurements from 6 wells of the
indicated groups were used to calculate the
percentage of cell viability. Growth inhibiti-
on rate (%) = [1 - (OVCAR3/DDP OD - blank OD)/
(OVCAR3 OD - blank OD)] x 100%. Resistance
index = OVCAR3/DDP IC_/OVCAR3 IC, . IC,:
half-maximal inhibitory concentration.

RNA isolation and reverse transcription-quanti-
tative polymerase chain reaction (RT-qPCR)

TRIzol reagent (Invitrogen, Carlsbad, USA) was
used to extract the total RNA from OVCAR3 and
OVCAR3/DDP cells following the manufactur-
er’s protocol. The RNA was then subjected to
reverse transcription to synthesize cDNA using
the PrimeScript RT reagent Kit with gDNA
Eraser (TakaRa, Dalian, China). Afterwards, the
20-uL reactions with IncRNA H19, E-cadherin,
twist, slug, or snail primers (GENEWIZ, South
Plainfield, USA) were measured using a Piko-
Real 96 Real-Time PCR System (Thermo Fisher
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Scientific, Waltham, USA) with SYBR Green PCR
Master Mix (Applied Biosystems, Waltham,
USA). Relative quantitative analysis in mRNA
expression was obtained using the *2CT meth-
od and normalized to B-actin. The sequences of
the primers are as follows: LncRNA H19 for-
ward: 5-AGGACCGCCTATCCAACA-3’; LncRNA
H19 reverse: 5-TCTCATTGCCGAACACCT-3’; E-
cadherin forward: 5-CGTAGCAGTGACGAATGT-
GG-3’; E-cadherin reverse: 5-CTGGGCAGTGTA-
GGATGTGA-3’; twist forward: 5-GGACAGTGATT-
CCCAGACGG-3’; twist reverse: 5-CCTTTCAGT-
GGCTGATTGGC-3’; slug forward: 5-CCTGGTT-
GCTTCAAGGACAC-3’; slug reverse: 5-AGCAGC-
CAGATTCCTCATGT-3’; snail forward: 5’-GTTTAC-
CTTCCAGCAGCCCTAC-3’; snail reverse: 5-GCC-
TTTCCCACTGTCCTCATCT-3’; B-actin forward: 5™-
TAAAGACCTCTATGCCAACACAGT-3’; B-actin re-
verse: 5'-CACGATGGAGGGCCGGACTCATC-3..

Boyden chamber Transwell migration assay

The migration abilities of the OVCAR3 and
OVCAR3/DDP cells were determined by a Tran-
swell chamber culture system (8 upm pore;
Corning). Briefly, the OVCAR3 and OVCAR3/
DDP cells were seeded in a Boyden Transwell
chamber without Matrigel-coating at a con-
centration of 2 x 10* cells/well in a serum-free
Opti-MEM medium (Gibco). Then, the complete
growth medium supplemented with 10% FBS
was added to the lower chamber. After incuba-
tion at 37°C for 24 h, the cells attached to the
lower insert filter were stained with 0.1% crystal
violet (Solarbio, Beijing, China) at room temper-
ature for 10 mins. The migrated cells were
measured and counted by Image-Pro Plus 6
software (Media Cybernetics, Rockville, USA).

Western blot

OVCAR3 and OVCAR3/DDP whole cell proteins
were extracted using a Cell Total Protein Ex-
traction Kit (Sangon Biotech, Shanghai, China)
according to the manufacturer’s instructions.
Protein concentrations were measured using a
bicinchoninic acid (BCA) assay. An equivalent
amount of proteins was prepared and separat-
ed by 8-12% sodium dodecyl sulfate-polyacryl-
amide gel (SDS-PAGE) and electro-transferred
to nitrocellulose membranes (Millipore, Darm-
stadt, Germany). Then they were probed with
E-cadherin (1:1000), twist (1:50), slug (1:1000),
snail (1:500), or B-actin (1:2000) (Abcam, Cam-
bridge, UK) antibodies at 4°C overnight and
incubated with a relative secondary antibody at
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room temperature for 2 h. Finally, the signals
were detected using an Odyssey Infrared Ima-
ging System (Li-Cor, Lincoln, USA). The digitized
images were analyzed using Image J software
(NIH, Bethesda, USA). Protein expression levels
were calculated from the ratio of corresponding
protein/B-actin x 100%.

Statistical analysis

For all quantitative analyses, data are ex-
pressed as the means + SEM. The statistical
analysis was performed using PASW Statistic
21 (SPSS Inc., Chicago, USA). The statistical
comparison was carried out with a two-tailed
Student’s t test, a one-way analysis of variance,
and a chi-square test. The analyses were per-
formed using GraphPad prism 6 (La Jolla, USA).
Significance was defined as P < 0.05.

Results

Establishment of the cisplatin-resistant human
OVCAR3/DDP ovarian cancer cell line

The cisplatin-resistant OVCAR3/DDP cells were
successfully established. The cell viability of
OVCAR3/DDP and the parental cells were de-
termined using a CCK-8 assay at different cis-
platin concentrations (0-8 umol/L). As shown in
Figure 1A, the cell viability of OVCAR3 grad-
ually decreased with increasing cisplatin con-
centration, and the viability was almost inhibit-
ed when the concentration of cisplatin was 8
umol/L, but the decline of cell viability in OVC-
AR3/DDP was significantly reduced compared
with OVCAR3 at the same cisplatin concentra-
tion (P < 0.01). Furthermore, the growth inhibi-
tion rate of these two cells were measured and
calculated with 5 different concentrations of
cisplatin (0.25, 2.5, 25, 250, and 2,500 pmol/
L) (Figure 1B). The inhibition rate of OVCAR3
cells was significantly higher than the rate of
the OVCAR3/DDP cells at the same cisplatin
concentrations (P < 0.05), and at 2,500 pmol/
L, both of the cells were entirely inhibited. The
IC,, values of OVCAR3 and OVCAR3/DDP and
the RI values of OVCAR3/DDP were calculated
as 53.63 + 3.35, 138.40 + 3.16, and 2.60,
respectively (Figure 1C).

LncRNA H19 is related to the cisplatin-resis-
tance of OVCAR3 and OVCAR3/DDP

In order to explore whether IncRNA H19 is
involved in the cisplatin-resistance effects of
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Figure 1. Establishment of the cisplatin-resistant OVCAR3/DDP cell line. A. The cell viability of OVCAR3 and OV-
CAR3/DDP cells were demonstrated by CCK-8 with different cisplatin concentrations (0-8 ymol/L), n = 5. B. The
inhibition rate of cisplatin in OVCAR3 and OVCAR3/DDP groups, n = 5. C. The IC, in each OVCAR3 and OVCAR3/DDP
group, n = 5. The Rl was 2.60. "P < 0.05, ""P < 0.01 vs. indicated group. IC50: half maximal inhibitory concentration;
RI: resistance index. Data were compared using a chi-square test and a one-way analysis of variance.
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OVCAR3 and OCAR3/DDP cells, IncRNA H19-
LVs were transfected into OVCAR3 to overex-
press IncRNA H19 (OVCAR3 IncRNA H19 group),
and silncRNA H19-LVs were transfected into
OVCAR3/DDP to silence IncRNA H19 expres-
sion (OVCAR3/DDP silncRNA H19 group). As
shown in Figure 2A, we examined the expres-
sion levels of INCRNA H19 in each group. The
level of IncRNA H19 in the OVCAR3/DDP was
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Figure 2. LncRNA H19 contributes to cisplatin-resistance
in OVCAR3 and OVCAR3/DDP cells. A. LncRNA H19 ex-
pression levels in OVCAR3 and OVCAR3/DDP cells were
analyzed by RT-qPCR, n = 6. B. Cell viability of OVCAR3,
and OVCAR3 transfected with IncRNA H19-LVs (IncRNA
H19 overexpression) and blank vector (control) with vari-
ous concentrations of cisplatin (0-16 pmol/L), n = 6. C.
Cell viability of OVCAR3/DDP, and OVCAR3/DDP transfect-
ed with silncRNA H19-LVs (silence of IncRNA H19 expres-
sion) and blank vector (control) with various concentra-
tions of cisplatin, n = 6. P < 0.05, **P < 0.01 vs. OVCAR3
or indicated group, P < 0.05 vs. OVCAR3/DDP group. LVs:
recombinant lentivirus. Data were compared using a one-
way analysis of variance and a chi-square test.

significantly elevated compared with OVCAR3
(P < 0.05). In addition, IncRNA H19 overexpres-
sion in the OVCAR3 IncRNA H19 group sharply
increased the IncRNA H19 expression com-
pared with the OVCAR3 group (P < 0.01); and
the silencing of IncRNA H19 in the OVCAR3/
DDP silncRNA H19 group reduced the expres-
sion when compared with the OVCAR3/DDP
group (P < 0.05). The cell viability was then
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results indicated that the over-
expression of IncRNA H19 con-
tributes to cisplatin-resistance
in OVCARS3 cells, and the loss
of IncRNA H19 expression le-
ads to a failure of resistance to
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Expression of IncRNA H19
modulates the migration of
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cells

The migration ability of OVC-
AR3/DDP cells was significant-

ly increased compared to the
OVCAR3 cells (P < 0.01) (Figure

3A and 3B). The overexpres-

AT sion of IncRNA H19 dramati-
» * cally increased the migration
voet R ability of the OVCAR3 cells (P <

0.01), even more than the mi-

OVCAR3/DDP control OVCAR3/DDP silncRNA H19

2504

dede

2004

150+

100+

50+

Cell migrated per field

0-
“uo\ P‘\.\\B co““vo\ h“\Q

o™ o QN
R a0 oA poP ¢ e
o\lc GP‘“ GP‘RS P ©
oV oV P_@\o
oNe

Figure 3. LncRNA H19 regulates OVCAR3 and OVCAR3/DDP cell migration.

gration ability of the OVCAR3/
DPP cells (P < 0.05) (Figure 3C
and 3D). The silencing of Inc-
RNA H19 expression signifi-
cantly decreases the migration
ability of OVCAR3/DDP cells (P
< 0.01), even less than the
migration ability of OVCAR3
cells (P < 0.05).

EMT-related E-cadherin, twist,
slug, and snail mRNA expres-
sion in OVCAR3 and OVCAR3/
DDP cells

A. The migration activities of the OVCAR3 and OVCAR3/DDP cells were de-

termined by using a Transwell assay, bar = 500 ym. B. Bar graph of the
Transwell results; the migrated cells were measured by Image-Pro Plus 6.0,
n = 5. C. Representative images of the migration activity in each group, bar
=500 um. D. Bar graph of the Transwell results, n = 5. P < 0.05, P < 0.01
vs. indicated or the OVCAR3 control group, #*P < 0.05 vs. OVCAR3 IncRNA
H19 group, 4¢P < 0.01 vs. OVCAR3/DDP control group. Data were compared

using a two-tailed Student’s t test.

examined in these groups with various cisplatin
concentrations (0-16 pmol/L). The cell viability
of the OVCAR3 IncRNA H19 group was dramati-
cally increased compared with OVCAR3 at the
same cisplatin concentrations (P < 0.05 at 3
umol/L; P < 0.01 at 8 umol/L) (Figure 2B). Fur-
thermore, the cell viability of the OVCAR3/DDP
silncRNA H19 group was sharply decreased
when compared with the OVCAR3/DDP group
at the same cisplatin concentrations (P < 0.01
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Finally, we examined the EMT-
related regulators, E-cadherin,
twist, slug, and snail mRNA
and protein expression in OV-
CAR3 and OVCAR3/DDP cells.
The E-cadherin mRNA level
was decreased both in the
OVCAR3 IncRNA H19 and the OVCAR3/DDP
groups compared with the OVCAR3 group (P <
0.01 and P < 0.05, respectively), whereas the
mRNA level of E-cadherin in the OVCAR3/DDP
silncRNA H19 group was significantly elevated
compared with the OVCAR3/DDP group (P <
0.01) (Figure 4A). As shown in Figure 4B-D, the
MRNA expression of twist, slug, and snail in
OVCAR3 IncRNA H19 and OVCAR3/DDP (except
snail) groups were all increased compared with

Int J Clin Exp Pathol 2019;12(7):2506-2515
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Figure 4. E-cadherin, twist, slug, and snail mRNA levels in the OVCAR3 and OVCAR3/DDP cells. A. The E-cadherin
mRNA expression in the OVCAR3 cells of each group was analyzed by RT-qPCR, n = 5. B. RT-qPCR was used to de-
tect twist mRNA levels in each group, n = 5. C. The slug mRNA expression in the OVCAR3 cells of each group was
analyzed by RT-gPCR, n = 5. D. The snail mRNA expression in the OVCAR3 cells of each group, n = 5. *P < 0.05,
“*P < 0.01 vs. OVCAR3 group, *P < 0.05, ##P < 0.01 vs. OVCAR3/DDP group. Data were compared using a one-way

analysis of variance.

the OVCAR3 group (P < 0.01 and P < 0.05, re-
spectively). Furthermore, the twist, slug, and
snail mRNA expressions in the OVCAR3/DDP
silncRNA H19 group were dramatically decre-
ased when compared with the OVCAR3/DDP
group (P < 0.04; snail in OVCAR3/DDP silncRNA
H19 vs. OVCAR3/DDP: P < 0.05).

The expressions of E-cadherin, twist, slug, and
snail proteins in OVCAR3 and OVCAR3/DDP
cells

Similar to the results of RT-qPCR, the western
blot results indicated that the protein expres-
sion of E-cadherin was reduced both in the
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OVCAR3 IncRNA H19 and the OVCAR3/DDP
groups compared with the OVCAR3 group (P <
0.01 and P < 0.05, respectively), and there was
a sharp increase of E-cadherin expression in
the OVCAR3/DDP silncRNA H19 group com-
pared with the OVCAR3/DDP group (P < 0.01)
(Figure 5A and 5B). In addition, the expressions
of twist, slug, snail in the OVCAR3 IncRNA H19
and OVCAR3/DDP groups were dramatically
elevated compared with the OVCAR3 group (P
< 0.01; twist in OVCAR3/DDP vs. OVCAR3: P <
0.05) (Figure 5A, 5C-E). A decrease in the twist,
slug, and snail MRNA expressions was observed
in the OVCAR3/DDP silncRNA H19 group when

Int J Clin Exp Pathol 2019;12(7):2506-2515
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Figure 5. Expression of E-cadherin, twist, slug, and snail proteins in OVCAR3 and OVCAR3/DDP cells. A. The protein
expressions of E-cadherin, twist, slug, and snail in the OVCAR3 and OVCAR3/DDP cells were determined by western
blot. B. Bar graph of western blot results of the E-cadherin expression in each group, n = 5. C. Bar graph of the
western blot results of the twist expression in each group, n = 5. D. Bar graph of the western blot results of the slug
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expression in each group, n = 5. E. Bar graph of the western blot results of the snail expression in each group, n = 5.
“P < 0.05, P < 0.01 vs. OVCAR3 group, #P < 0.05, #P < 0.01 vs. OVCAR3/DDP group. Data were compared using

a one-way analysis of variance.

compared with the OVCAR3/DDP group (P <
0.01).

Discussion

OC is the most lethal gynecologic malignancy in
females, and in the United States in 2017 there
were an estimated 22,500 new cases and
~14,100 mortalities due to OC [20]. The causes
of the high mortality of OC are primarily related
to its diagnosis after it has reached an ad-
vanced stage and the high rate of therapy resis-
tance [3, 21]. The chemoresistance of plati-
num-based combinations in OC is one of the
obstacles limiting cancer drug treatments and
weakening the effectiveness of chemotherapy
in a large number of patients [6]. In addition,
evidence reveals that the ability of migration
and invasion in OC cells is elevated through the
loss of epithelial characteristics and the gain of
a mesenchymal characteristics known as EMT
[22]. Tumor cells become invasive, enter into
the circulatory system, and move from the sys-
temic circulation to new host tissue. The cell
adhesion molecule E-cadherin is required for
stable adherence formation and the mainte-
nance of epithelial characteristics. Loss of
E-cadherin expression is one of the indicators
of EMT in tumour cells [12]. Studies have
reported that E-cadherin expression is de-
creased in various cancers and is associated
with tumour progression and metastasis [23].
The transcriptional factors snail and slug have
been considered as direct suppressors of
E-cadherin [24]. Another trigger EMT is twist
[25], and the overexpress of twist results in an
enhanced level of N-cadherin, leading to a fur-
ther decline of E-cadherin expression [26].

Non-coding RNA (ncRNA) is an RNA molecule
that does not encode protein expression. Re-
cently, some studies demonstrated that ncRNA
plays important roles in cancer development
and progression [27]. LncRNA are ncRNA lon-
ger than 200 nucleotides, and IncRNA func-
tions in a broad range of cell activities such as
proliferation, apoptosis, and migration [28]. An
elevated expression of 15 kinds of IncRNA was
demonstrated in OC tissues, but their functions
were not determined [29]. Moreover, an in-
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crease of one IncCRNA expression, ANRIL, leads
to the up-regulation of proliferation, migration,
and invasion in OC cells [30]. Recently, 11
IncRNAs were shown to modulate the migra-
tion, EMT, and metastasis in many types of can-
cer [31]. LncRNA H19 is encoded by the H19
gene, and several studies have revealed that its
function may be related to the migration and
chemoresistance of OC cells [18, 19]. However,
the roles and mechanisms of IncRNA H19 in
OC are still unknown. Therefore, much about
IncRNA H19 and OC needs to be investigated.

In the present study, we first established a sta-
ble cisplatin-resistant OVCAR3/DDP cell line.
The cell viability of OVCAR3/DDP cells is sig-
nificantly increased compared with normal
OVCARS3 cells under the same concentration of
cisplatin treatment (P < 0.01). The growth inhi-
bition rate in OVCAR3/DDP is lower (P < 0.05)
and the IC, is higher (P < 0.01) than in the
OVCAR3 group. And the Rl of OVCAR/DDP is
2.60. These results suggest that a cisplatin-
resistant OVCAR3/DDP was successfully estab-
lished. Next, we measured the level of IncRNA
H19 in OVCAR3 and OVCAR3/DDP cells. The
expression of IncRNA H19 was elevated in the
OVCAR3/DDP cells compared with the OVCAR3
cells (P < 0.05). The overexpression of INcCRNA
H19 in the OVCAR3 group enhanced the cispla-
tin-resistance of the OVCAR3 cells; the upregu-
lation of IncRNA H19 levels in the OVCAR3/DDP
group eliminated the cisplatin-resistance abi-
lity of the OVCAR3/DDP cells. These results
demonstrated that IncRNA H19 is responsible
for the cisplatin-resistance of OVCAR3 and
OVCAR3/DDP cells. Furthermore, the migration
of OC cells was determined. The migration abil-
ity of OVCAR3/DDP is stronger than the migra-
tion ability of OVCAR3 (P < 0.01). An increase of
INncRNA H19 expression in the OVCAR3 group
enhanced cell migration and the loss of INcRNA
HH19 levels in the OVCAR3/DDP group lowe-
red the migration, indicating that IncRNA H19
is related to cell migration in OVCAR3 and
OVCAR3/DDP cells. Finally, we determined the
mRNA and protein expressions of the EMT-
related regulators, E-cadherin, twist, slug, and
snail. Both E-cadherin mRNA and protein levels
are decreased in OVCAR3/DDP compared with
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OVCARS3, and twist, slug, and snail mRNA and
protein expression are significantly promoted
in OVCAR3/DDP cells compared with OVCAR3
cells. In addition, the overexpression of IncRNA
H19 in the OVCAR3 group sharply lowered the
E-cadherin mRNA and protein expressions and
increased the twist, slug, and snail mRNA and
protein levels. The silencing of IncRNA H19 in
the OVCAR3/DDP group dramatically elevated
the mRNA and protein expressions of E-cadherin
and reduced the mRNA and protein levels of
twist, slug, and snail. These results revealed
that IncRNA H19 is associated with the EMT
process in OVCAR3 and OVCAR3/DDP cells.
Limitations of our study include the restriction
of investigating the effects of IncRNA H19 in OC
cells rather than exploring its downstream sig-
naling pathways. And in addition to the OVCAR3
cell ling, itis unclear whether IncRNA H19 has a
similar role on other OC cell lines.

In summary, this study provided a novel insight
into understanding the mechanism underlying
the chemoresistance and migration of OC cells
during EMT. Furthermore, our study reveals for
the first time that IncRNA H19 is indeed invol-
ved in the cisplatin-resistance, migration, and
EMT of OC cells. It was also shown that IncRNA
H19 may be promising as a novel therapeutic
target for overcoming OC drug resistance and
metastasis.
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