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Role of long non-coding RNA SNHGT1 in
occurrence and progression of ovarian carcinoma
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Abstract. — OBJECTIVE: To investigate the
expression of human long non-coding ribonu-
cleic acid (IncRNA) small nucleolar RNA host
gene 1 (SNHG1) in epithelial ovarian carcinoma
tissues and its effects on the in vitro prolifera-
tion, apoptosis, invasion and metastasis of ovar-
ian carcinoma cells, and to investigate its possi-
ble mechanism.

PATIENTS AND METHODS: The expressions of
SNHGH1 in 20 pairs of epithelial ovarian carcinoma
tissues and para-carcinoma normal tissues were
detected by Real-time fluorescence quantitative
polymerase chain reaction (QRT-PCR). The e
sions of SNHG1 in normal ovarian epithelid
(IOSE25) and ovarian carcinoma cells (CA
SKOV-3, ES2 and A2780) were further detet
The knockdown efficiency of SNHG1 small inter
ing RNA (siRNA) in SKOV-3 cells was detected
qRT-PCR. Moreover, the effectg
down on proliferation, migra

(CCKB8) proliferation assay
transwell migration a
nally, the expressi
teins, epithelial-m

roliferation and clone
significantly inhibit-
say proved that inhibit-
ould promote the apopto-

erference group were S|gn|f|cant-
upregulated compared with those in control
oup. Wound-healing assay and transwell mi-
jion assay showed that the down- regulatlon
RNA SNHG1 could inhibit the invasion and
metastasis of SKOV-3 cells, whose mechanism
was related to the inhibition of EMT process and
down-regulation of expressions of MMPs.

CONCLUSI
pressed in
mote the

roliferation, invasion
ells. Inhibiting the
ssion of SNHG1 may We a potentially effec-
means of treatjng ovarian carcinoma.

, INcCRNA, SNHG 1, Proliferation,

Introduction

Ovarian carcinoma is a kind of common ma-
lignant tumor in women, accounting for 5% in
systemic malignant tumors, whose incidence rate
ranks third in gynecologic malignant tumors. Due
to its concealed onset, atypical symptoms and a
lack of effective early screening methods, 75%
patients have been in the middle and advanced
stage of ovarian carcinoma when treated, and they
are mostly accompanied by intra-abdominal me-
tastasis'. At present, the comprehensive treatment
method of operation combined with radiothera-
py and chemotherapy has a significant effect on
ovarian carcinoma; 80% patients are sensitive to
platinum/paclitaxel chemotherapy drugs, but the
disease will relapse in most patients within a short
period after treatment. Long-term data statistics
show that the 5-year survival rate of patients with
early ovarian carcinoma is as high as 80%, while
that of patients with advanced ovarian carcinoma
is just about 10-30%?2?. Therefore, searching ef-
fective molecular markers that can predict the me-
tastasis and recurrence of ovarian carcinoma ear-
ly, and investigating the molecular mechanisms of
invasion and metastasis of ovarian carcinoma to
obtain effective therapeutic targets, are important
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research topics in improving the prognosis of pa-
tients with ovarian carcinoma*’. Following exten-
sive studies on micro ribonucleic acid (miRNA),
the role of long non-coding RNA (IncRNA) with
the transcript greater than 200 nt in length in the
tumor has attracted much attention. Although In-
cRNA dose not encode or only encodes a small
number of proteins, its expressions in different
tissues and developmental stages are specific and
highly conserved in evolution process of mam-
mals, suggesting that IncRNA may have import-
ant biological functions. In recent years, a series
of studies have found that IncRNA participates in
a series of important regulatory processes, such
as X-chromosome silencing, chromatin modifi-
cation, transcriptional interference and activation
and intranuclear transport, through regulating the
gene expression in the form of RNA. It is widely
involved in almost all physiological and patholog-
ical processes in the human body, whose abnor-
mal expression is closely related to the occurrence
of a variety of tumors®’.

LncRNA small nucleolar RNA host gene 1
(SNHG]) is located on 11q12.3 with 11 exons. More
and more studies™® have shown that it has the 4
tion of promoting the occurrence and develd
of various tumors. Zhang et al’ studied and s
that the SNHGI1 expression is significantly up
ulated in hepatic carcinoma tissues, and SN
can promote the occurrence apg oression

that in normal lung tiss
of SNHGI1 exists in
Moreover, relevant

s and Methods

cinoma Specimen Collection

A total of 20 pairs of epithelial ovarian carci-
a tissues and para-carcinoma normal tissues
d via ovarian carcinoma operation in our
hospital were collected. Patients received no ra-
diotherapy and chemotherapy before operation.
The specimens collected were all confirmed
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pathologically and stored in liquid nitrogen with-
in 5 min after resection, so as to avoid RNA deg-
radation affecting the experimental results. This
study was approved by the Ethics Commjtaass

the First People’s Hospital of Yunna
Signed written informed consents y
from the patients and/or guardiang

oV

¥ obtained
Materials
Anti-B-cell lymphoma-

ly-ADP-ribose poly
herin, anti-N-cadhggi

(Beyotime, Shanghai,
(Invitrogen, Carls-
CA, USA); quantitat¥We reverse transcrip-
polymerase ghain reaction (QRT-PCR) Kkits
many); si-NC and si-SNHG1
Nanjing Genscript Biotech
China), and other experimen-
purchased from Sigma-Aldrich

IOSE25, CAOV-3, SKOV-3, ES2 and A2780
cells were purchased from American Type Cell
Culture (ATCC, Manassas, VA, USA). Cells were
incubated using the Dulbecco’s modified Eagle
medium (DMEM) containing 10% fetal bovine
serum (FBS), 1% penicillin-streptomycin and 1%
non-essential amino acids in an incubator with
5% CO, at 37°C.

gRT-PCR

The total messenger RNA (mRNA) of cells was
extracted using TRIzol and reversely transcribed
into complementary DNA (cDNA). Reverse tran-
scription reaction conditions: 25°C for 10 min,
50°C for 30 min and 85°C for 5 min; the fluo-
rescence quantitative PCR kit was used for detec-
tion. Primer sequences of SNHGI: forward prim-
er: 5>-CCTAAAGCCACGCTTCTTG-3’; reverse
primer:  5-TGCAGGCTGGAGATCCTACT-3".
Primer sequences of glyceraldehyde-3-phosphate
dehydrogenase (GAPDH) (internal reference):
forward primer: 5’-GGTCTCCTCTGACTTCAA-
CA-3’; reverse primer: 5-AGCCAAATTC-
GTTGTCATAC-3’. Fluorescence quantitative
PCR conditions: 95°C for 5 min, 95°C for 15 s,
60°C for 1 min, a total of 40 cycles.
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Hoechst 33342 Staining

SKOV-3 cells were transfected with si-NC and
si-SNHGI1. At 48 h after transfection, cells were
collected and inoculated into a 12-well plate and
cultured for 24 h. Then, the supernatant was
discarded and cells were washed with phos-
phate-buffered saline (PBS) twice. 1 mL Hoechst
33242 fluorochrome was added, followed by incu-
bation at 37°C for 15 min. Next, the fluorochrome
was discarded, and cells were washed with PBS,
observed and photographed under an inverted
fluorescence microscope. The experiment was re-
peated for three times.

Apoptosis Detection

SKOV-3 cells were transfected with si-NC and
si-SNHGI, collected at 48 h after transfection,
and washed with PBS twice. 500 pL 1 x bind-
ing buffer was added to resuspend the cells and
the cell suspension was added with 5 pL. Annexin
V-fluorescein isothiocyanate (FITC) reagent and
mixed evenly, followed by incubation in a dark
place at room temperature for 15 min. Next, 10 uL.
PI reagent was added and gently mixed, followed
by incubation in a dark place at room tempe
for 5 min, and submission for detection
h. The experiment was repeated for three ti

Western Blotting

SKOV-3 cells were transfectegd
si-SNHGI, and collected at 4
tion. After cells were wag
PBS, they were fully ly
precipitation assay (
ter centrifugation,
quantified. Then

w
1

Relative expression of 5y
LncRNA SNHG1
n

100°C for 5 min, loading in SDS-polyacrylamide
gel electrophoresis (PAGE) and electrophoresis.
The gel and activated polyvinylidene dlﬂuorlde
(PVDF) were placed on the membrane {Ladas
frame for membrane transfer under cog

tor 1 h. The
S added for

(TBST), and added wit
radish peroxidase (H
bodies for 1ncubat1

stical Analysis
PSS 20.0 softyare (IBM, Armonk, NY, USA)
used for statflical analysis. All quantitative
as mean =+ standard devia-
etween groups was done using
test followed by Post Hoc Test
ast Slgnlﬁcant Difference). p values < 0.05
ered statistically significant.

Results

SNHG1 was Highly Expressed in Ovarian
Carcinoma Tissues and four Ovarian
Carcinoma Cell Strains

Results of qRT-PCR showed that the expres-
sion of SNHGI in epithelial ovarian carcino-
ma tissues was significantly higher than that in
normal ovarian tissues, and the difference was
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LncRNA SNHG1
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Relative expression of
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si-NC si-SNHG1

SNHGI expression levels in 20 pairs of ovarian carcinoma tissues (Tumor) and adjacent non-cancerous tissues (Normal). (B)
qRT-PCR analysis of relative SNHGI1 expression levels in the IOSE25 cell line and four ovarian cancer cell lines. (C) Effective
knockdown of SNHGI in SKOV-3 epithelial ovarian cancer cells 48 h after siRNA treatment. ("p<0.05, “p<0.01).
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CCK-8 cell proliferation assays were performed t§
ing assays were conducted to determine the prolife
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statistically significa
suggesting that S
promoting the g

varian carcinoma cell
higher. Compared with
ce cell strains, the expres-
in SKOV-3 was the highest,

re 1B). In this study, SKOV-3
yells Wlth the highest expression of SNHG1 were
ected for subsequent transfection and study.
anhibition efficiency at 48 h after transfec-
tion with si-SNHGI1 was verified via qRT-PCR.
As shown in Figure 1C, si-SNHGI was effective
in inhibiting the expression of SNHGI in SKOV-
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Si-NC Si-SNHG1

NHGl transfected SKOV-3 cells (C D) Hoechst 33342

fc apoptosis of si-SNHG1-transfected SKOV-3 cells. (E) The

3 cells, and there was a statistically significant
difference compared with that in negative con-
trol group (p»<0.01), so si-SNHGI was used for
transfection in subsequent experiments.

Down-Regulation of SNHG1 Expression
Inhibited the in vitro Proliferation
of SKOV-3 Cells

In this study, the effect of inhibiting SNHG1
on the in vitro proliferation of SKOV-3 cells was
verified via CCK8 and clone formation assays.
SKOV-3 cells were cultured for 24, 48 and 72
h after interference with si-SNHG1 and si-NC.
Compared with that in control group, the optical
density (OD) value in experimental group was
decreased in different degrees, indicating that
the inhibition of SNHG1 expression reduced the
SKOV-3 cell growth rate (Figure 2A). Similarly,
results of clone formation assay showed that the
number of cell clone in si-SNHGI interference
group was significantly decreased compared with
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that in si-NC group (p<0.01, Figure 2B), suggest-
ing that the inhibition of SNHGI expression can
significantly inhibit the cell clone formation.

Inhibition of SNHG1 Expression
Promoted the SKOV-3 Cell Apoptosis
To further investigate the mechanism of inhib-
iting SNHGI in inhibiting the SKOV-3 cell pro-
liferation, the effect of SNHGI small interfering
RNA (siRNA) on apoptosis was verified. First, the
change in the proportion of apoptotic cells after in-
terference with SNHGI siRNA was observed via
Hoechst 33342 staining. The results showed that
the proportion of apoptotic cells in experimental
group was significantly increased compared with
that in control group at 48 h after interference in
SKOV-3 cells with SNHGI1 siRNA (Figure 2C).
The results of flow cytometry showed that the total
apoptosis rate in experimental group was obvious-
ly increased compared with that in control group
(p<0.05, Figure 2D), indicating that inhibiting
SNHGI expression promotes the apoptosis. In or-
der to further explore the mechanism of inhibiting
SNHGI expression in promoting the apoptosis, the
changes in Bax, Bcl-2, cleaved Caspase-9, RgaR P
and cleaved PARP were detected. As shd@
Figure 2E, the expression of Bax protein wa
nificantly increased but the expression of Bcl-
decreased after interference with SNHGI siR
Moreover, cleaved Caspase-9 ap 2

inhibiting the expression
cantly up-regulate the

and cleaved PA
cell apoptosis.

: ificantly shorter than that in con-
ol group With the prolongation of healing time,
g difference in migration distance was further
ged between two groups, and the difference
was statistically significant (p<0.05, Figure 3A-
B), indicating that inhibiting the SNHGI expres-
sion can significantly inhibit the wound healing

ability of SKOV-3 cells. Next, transwell migra-
tion assay was conducted, and the consistent re-

sults to wound healing assay were obtained. After
SNHG1 knockdown, the number of SKOV-2eae

MMP-9 Express:o
To further inves

nockdown of SNHGI expres-
ected. E-cadherin expression
p-regulated, but N-cadherin

T'can inhibit the EMT process of SKOV-3
cells It is all known that extracellular hydrolase
is necessary for tumor cells passing through the
basement membrane. The extracellular matrix
degradation is required for tumor cells in inva-
sion to surrounding tissues, passing through the
vascular wall and formation of distant metasta-
sis, in which MMPs play key roles'*'*. The results
(Figure 4) showed that after SNHG1 knockdown,
the expressions of MMP-2 and MMP-9 in SKOV-
3 cells could also be down-regulated. The above
results reveal that after the down-regulation of
SNHGI expression, the invasion and metastasis
of cells can be inhibited through the regulation of
EMT and MMPs.

Discussion

In this study, the expressions of IncRNA
SNHGTI in 20 pairs of ovarian carcinoma tissues
and para-carcinoma tissues were detected via
RT-PCR. The results showed that the expression
level of SNHGI1 in ovarian carcinoma was sig-
nificantly increased compared with that in pa-
ra-carcinoma tissues. Further in vitro cell exper-
iments also revealed that compared with that in
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g€ 4. Knockdown of SNHGI inhibits cell migration and invasion in vitro. (4) The expression levels of target proteins
(E-cadherin, N-cadherin, Vimentin, MMP-2 and MMP-9) measured by Western blotting in SKOV-3 cells transfected with
si-SNHGTI or si-NC. (B) Data shown are representative of 3 independent experiments. Data are presented as means = SD (n =
3). (p<0.05, "p<0.01)
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