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Abstract. - OBJECTIVE: Long noncoding
RNAs (IncRNAs) have been reported to be vi-
tal in tumor progression. Hepatocellular carci-
noma (HCC) is a common type of fatal primary
liver cancers worldwide. This study aims to de-
termine whether IncRNA SNHG7 (small nucleo-
lar RNA host gene 7) functions in the metasta-
sis of HCC.

PATIENTS AND METHODS: Quantitative Re-
al Time-Polymerase Chain Reaction (qRT-PCR)
was conducted to detect the SNHG7 expression
in HCC cells and tissue samples. Moj
function assays were performed in vitro
tify the role of SNHG7 in metastasis o
cells. Western blot assay was used to ex
the possible mechanism.

RESULTS: SNHG7 expression was rema
ably higher in HCC tissues thag i

was upregulated in HG
expression of RBMS5 j
atively correlated t

'oduction

carcinoma (HCC) is one of the
ary liver cancers and accounts for nearly 90%
1l primary liver neoplasms. It has become one
most common cancers among which HCC

has econd highest cancer-related mortality'.
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mortality is significantly
ries, especially in Chi-

ears, the morbidity and mor-
high, and the 5-year overall
han 20%*°. Therefore, under-

and could improve the diagnosis,
sement, and prognosis of HCC patients.
echnology of human genome sequenc-
g develops, it is widely known that more than
90% of human DNA is converted into noncoding
RNAs (ncRNAs). Long noncoding RNAs (In-
cRNAs), one subtype of ncRNAs, have caught
much attention for its important role in the devel-
opment and progression of cancers. For example,
IncRNA HOTAIR promotes the proliferation and
invasion of cervical cancer cells through targeting
the Notch pathway®. LncRNA LINC00092 acts as
an important driver of metastatic progression in
the progression of ovarian cancer and is mediat-
ed by cancer-associated fibroblasts’. Repression
of IncRNA NEATI promotes the development of
prostate cancer by disturbing the cell cycle and in-
hibiting the proliferation of prostate cancer cells®.
LncRNA NR 036575.1 acts as an oncogene in
thyroid cancer by contributing to the cell prolif-
eration and cell migration and could be applied as
a potential biomarker and therapeutic target’. In
addition, IncRNA SNHGS serves as an important
anti-oncogene in the progression of gastric cancer
through trapping MTA2 in the cytosol'’. Howev-
er, the function of SNHG7 (small nucleolar RNA
host gene 7) in HCC and the potential molecular
mechanism haven’t been studied so far.

In the present study, IncRNA SNHG7 expres-
sion was significantly upregulated in HCC sam-
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ples. Moreover, silence of SNHG7 repressed the
invasion and migration of HCC cells. Further-
more, we discovered that IncRNA SNHG7 re-
pressed RBMS5 expression and promoted metas-
tasis of HCC cells.

Patients and Methods

Patients and Sample Collection

A total of 55 paired HCC tissues and adjacent
non-cancer samples were obtained sequentially
from the patients who undergo hepatectomy in
China-Japan Union Hospital of Jilin University
in 2011-2017. All tissues were kept at —80°C. The
written informed consent was obtained from ev-
ery participant before the surgery. The protocol of
the study was approved by the Ethics Committee
of China-Japan Union Hospital of Jilin University.

Cell Culture
HepG2 and Bel-7402 HCC cell lines, and a nor-
mal liver epithelial cell LO2 (Chinese Type Culture
Collection, Chinese Academy of Sciences; Shang-
hai, China) were used in this study. Culture gae
um consisted of 100U/mL of penicillin, Du
Modified Eagle’s Medium (DMEM; Gibco,
ville, MD, USA) and 10% fetal bovine serum
Life Technologies, Gaithersburg, MD, USA).
sides, cells were cultured at 37°C in a humidi
incubator containing 5% CO,.

Quantitative Real Timg
Chain Reaction (gRT-
According to the,

(Thermo Fish-
am, MA, USA). And SYBR
aRa, Dalian, China)

GGA-3', reverse 5-GG-
B-actin

Cell Transfection
We purchased lentivirus expressing

used for the transfection of HCC

ed cells were divided into t

cultured in
confluent,

cells in 100 pL serum-free
ed in 8 um pore size culture
orning, NY, USA) which were
ed with Matrigel (50 pg; BD, Bed-
A, USA). In the bottom chamber, DMEM
vere added. 48 h later, a cotton swab

1rnrnersed for 10 min with precooling methanol.
Following were stained in crystal violet for 30
min. The count for the invasion was counted in
three fields via an inverted microscope (%20).

Western Blot Analysis

Anti-B-actin and anti-RBMS5 were obtained
from Abcam (Cambridge, MA, USA). After sep-
arated with 12% Sodium Dodecyl Sulphate-Poly-
acrylamide Gel Electrophoresis (SDS-PAGE),
the protein samples were transferred onto poly-
vinylidene difluoride (PVDF) membrane (Mil-
lipore, Billerica, MA, USA). The primary anti-
bodies were utilized to incubate the membranes
at 4°C for the whole night. Furthermore, after
washed, membranes were incubated with goat
anti-rabbit secondary antibody (ProSci, Poway,
CA, USA) for 2 h. Enhanced chemiluminescence
(ECL) Western blotting detection reagents (Pierce
antibodies; Rockford, IL, USA) was then used.
Image J software (NIH, Bethesda, MD, USA)
was applied for assessment of protein expression.

Statistical Analysis
Statistical Product and Service Solutions
(SPSS) 19.0 (SPSS, Chicago, IL, USA) was uti-
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Figure 1. Expression levels of SNHG7 were increased in HCC tissues and cell li
increased in the HCC tissues compared with adjacent tissues. B, Expression
termined in the human HCC cell lines and normal liver epithelial cell (L02)
standard error of the mean. *p<0.05.

lized to perform statistical analysis. The indepen- ce of SNHG?7 Inhibited Cell
dent-sample test was used to compare continuous
data. It was considered statistically significant

when p<0.05.

A and the empty vector were
fected into HepG2 and Bel-
en, the transfection efficiency
gRT-PCR (Figure 2A). We per-
ealing assay and found that silence
HG7 inhibited HepG2 HCC cell migration
7 Similarly, the silence of SNHG7 inhibit-
cell migration in Bel-7402 HCC cells (Figure 2C).

Results

Expression Level of SNHG7
in HCC Tissues and Cells

First, we performed qRT-PCR to d
SNHG7 expression in 55 paired_patients’ Silence of SNHG?7 Inhibited Cell

? Invasion in HCC Cells

Transwell assay results showed that number of
invaded cells was decreased via silence of SNHG7
in HepG2 HCC cell (Figure 3A). Similarly, the
number of invaded cells was decreased via silence
of SNHG?7 in Bel-7402 HCC cells (Figure 3B).

SNHG7 was significantly
tissue samples than that ig

HepG2 Bel-7402

empty vector SNHG7/shRNA empty vector SNHG7/shRNA

lative SNHG7 expression

Bel-7402

SNHG?7 inhibited HCC cell migration. A, SNHG7 expression in HCC cells transduced with empty vector
was detected by qRT-PCR. B-actin was used as an internal control. B, Wound healing assay showed that
migration in SNHG7 shRNA group was markedly inhibited compared with empty vector group in HepG2 HCC cells. C,
d healing assay showed that cell migration in SNHG7 shRNA group was significantly inhibited compared with empty
aroup in Bel-7402 HCC cells. The results represent the average of three independent experiments (mean + standard
e mean). *p<0.05.
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empty vector

SNHG7/ shRNA

Bel-7402

empty vector

iments (mean + standard error of the mean). *p<0.05.

Silence of SNHG?7 Inhibited HCC
Tumorigenesis Via Requlating RBEM5
RBMS has been identified to play a vital role in
the metastasis of HCC. To explore the interaction
between RBMS5 and SNHG7, we performed qRT-
PCR and found that the RBMS5 mRNA expressmn
was upregulated in HCC cells transfecteda

jacent tissues (Figure 4C).
analysis further revealed
sion negatively correlate
in HCC tissues (Figur,

empty vector group in Bel-7402 HCC cells (magnification: 40x). The results

on of HCC". In addiffon, through regulat-
miR- 202 -5p, lncRNA NORAD enhances the
via modulation of TGF-beta

in length, is located on chro-
hen et al'® have indicated that
cgulated in many cancers. For ex-
the silence of SNHG7 inhibits prolifera-
igration of bladder cancer cells via
tivation of Wnt/B-catenin pathway. Targeted
by microRNA-186, SNHG7 facilitates cell pro-
liferation and cell invasion in breast cancer and
is associated with the malignant progression of
breast cancer'’. As a sponge of miR-503, SNHG7
enhances cell proliferation and cycle progression
in prostate cancer through cyclin D1'®. In addi-
tion, knockdown of SNHG?7 significantly inhibits
cell proliferation and cell migration in glioblasto-
ma through inhibition of miR-5095". In the pres-
ent study, SNHG7 was found to be upregulated
in both HCC tissue and cells. Furthermore, after
SNHG?7 was silenced, the ability of cell migration
and invasion was inhibited. These data indicated
that SNHG7 functioned as an oncogene and en-
hances the metastasis of HCC.

The RNA binding protein, RBMS, which re-
sides within the 3p2l1.3 region, is significantly
downregulated in many cancers and participates
in tumor progressions. For example, the expres-
sion level of RBMS mRNA and protein is signifi-
cantly downregulated in lung adenocarcinoma
and non-small cell lung cancer and is a diagnostic
marker for patients with lung cancer’. Overex-
pression of RBMS inhibits cell growth and cell
invasion in prostate cancer by depressing the
function of miR- 483-5p?2. In addition, RBMS is
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Figure 4. Interaction between RBMS and SNHG7 y Cssion level of RBMS in SNHG7 shRNA group
was significantly increased compared with empty vec C cells. B, Protein expression of RBMS5 was increased af-
ter silence of SNHG7 in HCC cells. C, RBMS was signt pwnregulated in HCC tissues compared with adjacent tissues.
D, The lmear correlation between the express10n level o $ and SNHG7 in HCC tissues. The results represent the average
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