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Abstract. - OBJECTIVE: Recent studies have
revealed the important role of long noncoding
RNAs (IncRNAs) in the progression of tumori-
genesis. This study aimed to identify theghio-
logical function of IncRNA small nucleola
host gene 7 (SNHG7) in the progression of
pharyngeal carcinoma (NPC).

PATIENTS AND METHODS: LncRNA SN

NA, SNHG7, Nasopharyngeal

Introduction

Nasopharyngeal carcinoma (NPC) is one of
the most common head and neck epithelial can-
cers with high morbidity in Southern China and
Southeast Asia'. With the advances made in inten-
sity-modulated radiotherapy and combined che-
moradiotherapy, the prognosis for patients with
local and regional NPC has been significantly
improved. However, metastatic rate remains high
in NPC patients, which is the leading cause of tre-
atment failure and cancer-related death in NPC,
with a median survival about 12 months**. The-
refore, clarifying the molecular mechanisms un-
derlying NPC is urgently required to promote the
development of effective individualized therapy
and improve the clinical outcomes of NPC pa-
tients. With the development of high-throughput
sequencing and microarrays, researchers have di-
scovered that more than 90% of mammalian ge-
nome can be transcribed into noncoding RNAs
ides, the expression of ROCK1 in (ncRNAs). Long noncoding RNAs (IncRNAs),
‘mor tissue_s was positively correlated to SN- one subgroup of ncRNAs in over 200 nt long, are
7 expression. important clusters of transcripts with little pro-

DNCLUSIONS: Knockdown of SNHG7 inhib- tei di tential. R i d d
gration, invasion and proliferation of NPC cm-coding potential. Recently, evidence prove

NPC tissue samples were deteg
quantitative polymerase chg
CR). Transwell assay, wo
proliferation assay were
the in vitro function oS
nograft model was ishS@ai@ determining
or formation

cells through downregulating ROCK1, which that IncRNAs are important regulators in many
may offer a new therapeutic intervention for biological behaviors, including carcinogenesis.
NPC patients. For example, IncRNA TP73AS1 dramatically
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promotes cell apoptosis and depresses cell proli-
feration in colorectal cancer by functioning as a
competing endogenous RNA sponging miR103 to
modulate the expression of PTEN (gene of pho-
sphate and tension homology deleted on chromo-
some ten)’. Long non-coding RNA ZFASI promo-
tes nasopharyngeal carcinoma through activating
Whnt/beta-catenin pathway®. In addition, IncRNA
CDKN2BAS promotes cell growth and migration
in hepatocellular carcinoma through miR-153-5p/
ARHGAPIS8 signaling pathway’. However, the
potential role of IncRNA small nucleolar RNA
host gene 7 (SNHG7) in the development of NPC
remains unexplored. In the present study, expres-
sion level of IncRNA SNHG7 was remarkably
upregulated in NPC samples. Moreover, fun-
ctional experiments revealed that knockdown of
SNHG?7 depressed cell proliferation, invasion and
migration in NPC. Furthermore, we discovered
that IncRNA SNHG?7 exerted its role in the pro-
gression of NPC by upregulating ROCKI1.

Patients and Methods

Tissue Specimens
Paired NPC tissues and adjacent non-
tissues (= 5 cm away from the tumor edge)
surglcally resected from 50 NPC pat1ents und
going surgery from February 24
2018 in the Affiliated Hosp1
versity. The Ethics Com
Hospital of Qingdao Un1 y
dy protocol, and all p i

ckville, MD, USA) and 1%
1 growth factor was applied
ing NP69 cells). Cells were maintained
with 5% CO, at 37°C.

g// Transfection

ptivirus expressing short-hairpin  RNA
(shRNA) directed against SNHG7 was provided
by GenePharma (Shanghai, China). Complemen-
tary deoxyribose nucleic acid (cDNA) encoding

SNHG7 was amplified and inserted into pcD-
NA3.1 (Invitrogen, Carlsbad, CA, USA). Cell
transfection was conducted with Llpofectamme
2000 (Invitrogen, Carlsbad, CA, USA o

me quantitative polymerase chain
qPCR).

RNA Extraction and RT-

Total RNA from tiss
tracted using TRIzol
Isbad, CA, USA). T
transcribed to co

GATGGA-3" and rev®se: 5-GGCCTCTA-
GTACCTTTAJ TCC-3 glyceraldehyde
genase (GAPDH), forward:

-TGATGGCATGGACTGTG-
-AACt method was utilized for

Y Blot

Total proteins were extracted from cells via ra-
dioimmunoprecipitation assay (RIPA) buffer and
quantified by bicinchoninic acid (BCA) protein
quantification kit (Beyotime, Shanghai, China).
The target proteins were separated by sodium do-
decyl sulphate-polyacrylamide gel electrophore-
sis (SDS-PAGE). Protein samples were loaded on
the polyvinylidene difluoride (PVDF) membrane
(Millipore, Billerica, MA, USA). Membranes were
blocked in 5% skim milk and incubated with pri-
mary antibodies (rabbit anti-GAPDH and rabbit
anti-ROCK1) and secondary antibodies. Finally,
the Pierce (Rockford, IL, USA) enhanced chemi-
luminescence (ECL) was utilized for visualizing
Western blotting substrate immunoreactive bands.

Cell Proliferation Assay

Cell proliferation was monitored every 24 h by
cell counting kit-8 (CCK-8) assay. Spectrophoto-
meter (Thermo Scientific, Waltham, MA, USA)
was utilized to measure the absorbance at 450 nm.

Wound Healing Assay

Cells seeded into 6-well plates, were cultured
in Roswell Park Memorial Institute 1640 (RPMI-
1640) medium overnight. After scratched with
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a plastic tip, cells were cultured in serum-free
(RPMI-1640). Wound closure was viewed at the
appointed time points. Each assay was indepen-
dently repeated for three times.

Matrigel Assay

24 h after transfection, 2 x 10° cells suspended
in 100 pL of serum-free Roswell Park Memorial
Institute-1640 (RPMI-1640) were applied on the
top chamber of an §-pum culture inserts (Corning,
Corning, NY, USA) pre-coated with 50 pg Matri-
gel (BD Biosciences, Franklin Lakes, NJ, USA).
Roswell Park Memorial Institute-1640 (RPMI-
1640) containing 20% fetal bovine serum (FBS)
was added in the bottom chamber. 24 h later, the-
se inserts were treated by methanol for 30 min
and stained by hematoxylin for 20 min. An inver-
ted microscope (x40) (Nikon, Tokyo, Japan) was
utilized for counting penetrating cells in three
random fields.

Xenograft Model
For the tumor formation assay, transfected 5-8F
cells were subcutaneously injected into NOD/
SCID mice (6 weeks old). Tumor diameters,
detected every 5 days after inoculation.
volume was calculated as the formula (vo
length x width? x 1/2). The mice were sacrif}
and tumors were extracted after 4 weeks. For
tumor metastasis assay, transig

the number of metastatic nodules in the lung was
counted. The animal experiments were approved
by the Animal Ethics Committee of Qingdao Uni-
versity (Qingdao, China).

Statistical Analysis

Statistical analysis was condugd® by Statisti-

st, RT-qPCR was coMlucted for detecting
G7 expressigmin 50 paired NPC tissues and
PC cell lines. result indicated that SNHG7

egulated in NPC tissue sam-
adjacent tissues (Figure 1A).
e expression in NP69, SNHG7
evel was significantly higher in NPC cells (Figu-

Knockdown of SNHG7 Repressed Cell
Proliferation in Vitro
According to SNHG7 expression in cancer

cells, 5-8F cells were selected for conducting
SNHG7 knockdown model. The SNHG7 shR-
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Fig
increased in NPC tissues compared with adjacent tissues. B, Expression levels of SNHG?7 relative to GAPDH were determined
in the human NPC cell lines and immortalized normal nasopharyngeal epithelial cell line (NP69) by RT-qPCR. Data are
presented as the mean + standard error of the mean. *p<0.05.

1. Expression levels of SNHG7 were upregulated in NPC tissues and cell lines. 4, SNHG7 expression significantly
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NA (sh-SNHG7) and the empty vector (EV)
were synthetized and transfected into 5-8F cel-
Is. Transfection of sh-SNHG7 markedly down-
regulated SNHG7 level in 5-8F cells (Figure
2A). Furthermore, CCK-8 assay showed that the
proliferation of NPC cells was suppressed after
SNHG7 knockdown (Figure 2B).

Knockdown of SNHG7 Repressed

Cell Migration and Invasion in Vitro
Wound healing assay found that knockdown

of SNHG7 inhibited migration of NPC cg

gure 2C). Furthermore, transwell as

that the invasion of NPC cells was ig

SNHG?7 knockdown (Figure 2D).
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gure 2. Knockdown of SNHG7 inhibited NPC cell proliferation, migration and invasion. 4, SNHG7 expression in NPC
transfected with empty vector (EV) or SNHG7 shRNA (sh-SNHG7) was detected by RT-qPCR. GAPDH was used as an
| control. B, CCK-8 assay showed that knockdown of SNHG?7 significantly repressed proliferation in 5-8F NPC cells.
nd-healing assay showed that the invasive length of cells in SNHG?7 lentivirus group significantly decreased compared

Wlth empty control group in 5-8F NPC cells (magnification: 40x). D, Transwell assay showed that knockdown of SNHG7
significantly repressed invasion in 5-8F NPC cells (magnification: 40x). The results represent the average of three independent
experiments (mean + standard error of the mean). *p<0.05, as compared with the control cells.
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SNHG7 Promoted NPC Tumorigenesis
via ROCKT1

RT-qPCR results demonstrated that the mRNA
expression of ROCK1 was downregulated in NPC
cells transfected with sh-SNHG7 (Figure 3A).
Western blot analysis results further verified that
the protein expression of ROCK1 was downregu-
lated in NPC cells transfected with sh-SNHG7 as
well (Figure 3B). Subsequently, we further explo-
red the interaction between SNHG7 and ROCKI1.
As a result, ROCK1 was upregulated in NPC tis-
sues compared with that in adjacent tissues (Figu-
re 3C). Linear correlation analysis showed a posi-
tive correlation between ROCK1 expression and
SNHG?7 expression in NPC tissues (Figure 3D).

SNHG7 Knockdown Inhibited Tumor
Formation and Metastasis in Vivo

In vivo ability of SNHG7 in tumor formation
and metastasis of NPC was detected. Th :

with that in EV group (Figure 4A).
dissected tumors in sh-SNHG7 gig

SNHG7 expression }
was detected by
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e 3. Interaction between ROCK1 and SNHG7 in NPC. 4, The RNA level of ROCK1 in sh-SNHG7 group significantly
ed compared with EV group in 5-8F cells. B, Protein expression of ROCK1 was downregulated after knockdown of

SNHG7 in 5-8F cells. C, ROCK1 was significantly upregulated in NPC tissues compared with adjacent tissues. D, The linear
correlation between the expression levels of ROCK1 and SNHG7 in NPC tissues. The results represent the average of three
independent experiments Data are presented as the mean + standard error of the mean. *p<0.05.
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on, and chemoresistance in NPC
a suppressmg p53 signaling pathway’. Throu-
targeting miR-214, IncRNA LINCO0086 serves
mor suppressor in NPC and may provide
a potential treatment target for NPC'". LncRNA
FOXCUT facilitates cell proliferation and migra-
tion in NPC via targeting FOXC1, which may be a
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rom the sh-SNHG?7 group was significantly reduced compared
expressed in sh-SNHG7 group compared with EV group. The
s (mean + standard error of the mean). *p<0.05, as compared

potential NPC biomarker'!. Small nucleolar RNA
host gene 7 (SNHG7) is an oncogene located on
chromosome 9q34.3, which is 2176 bp in length.
Numerous researches have revealed that SNHG7
promotes cell proliferation, invasion and migra-
tion in many cancers'?. For example, SNHG7 fa-
cilitates the epithelial-to-mesenchymal transition
and tumor proliferation in osteosarcoma by regu-
lating miR-34a"”. Knockdown of SNHG7 signi-
ficantly inhibits cell proliferation and migration
in glioblastoma through inhibiting miR-5095".
SNHG7 promotes the progression of non-small
cell lung cancer by enhancing miR-193b level
and reducing FAIM?2 expression'®. In addition,
SNHG7 is upregulated in colorectal cancer and
negatively related to its prognosis by regulating
PI3K/Akt/mTOR pathway'. In the present study,
SNHG?7 was found to be upregulated in both NPC
tissues and cells. Furthermore, SNHG7 knock-
down attenuated growth, migration and invasion
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of NPC cells. In addition, knockdown of SNHG7
inhibited tumor formation and metastasis of NPC
in vivo. These data indicated that SNHG7 functio-
ned as an oncogene and promoted the tumorige-
nesis of NPC. Rho-associated kinase 1 (ROCK1), 3)
a protein serine/threonine kinase, has been repor-
ted to participate in a variety of biological and
pathological processes, including cell motility,
tumor metastasis and epithelial-to-mesenchymal
transition (EMT)". For instance, Mstl regulates
mitochondrial injury-induced cell apoptosis in
NSCLC by ROCKI1/Factin pathway'®. Silencing
of URGII represses the proliferation and EMT in
benign prostatic hyperplasia cells through RhoA/
ROCKI1 pathway'®. LncRNA LOC441178 inhibi-
ts cell invasion and migration in oral squamous
carcinoma via targeting ROCK1?. In our study,
ROCKI1 was downregulated after SNHG7 knock-
down in vitro. Moreover, ROCK1 was remarkably
upregulated in NPC samples compared with that
in adjacent tissues. A positive correlation was di-
scovered between ROCK1 and SNHG7 expres-
sions in NPC tissues. It is revealed that SNHG7
may realize its function via regulating ROCK1.

Conclusions

LncRNA SNHG?7 promotes NPC carcinog

L : . 9)
sis via regulating ROCK1, whic
a promising marker for NPC,
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