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Long non-coding RNA SNHG15 indicates poor
prognosis of hon-small cell lung cancer and
promotes cell proliferation and invasion
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Abstract. — OBJECTIVE: To investigate the ex-
pression of human long non-coding ribonucle-
ic acid (RNA) small nucleolar RNA host gene 15
(SNHG15) in non-small cell lung cancer (NSCLC)
tissues and its prognostic significance, and to
study the influencing mechanism of SNHG15 on
biological functions in lung cancer cell lines.

PATIENTS AND METHODS: The expres-
sion levels of SNHG15 in 49 pairs of lung can-
cer tissues and para-carcinoma tissues were
detected via quantitative real-time polymerase
chain reaction (qRT-PCR). The lung cancer cells
were transiently transfected with small-interfer-
ing (si)-SNHG15 using RNA interference tech-
nique. The effect of si-SNHG15 on the prolif-
eration of lung cancer cells was observed via
methyl thiazolyl tetrazolium (MTT) assay, its ef-
fect on apoptosis of A549 cells was detected via
Hoechst 33342 staining and flow cytometry, and
its effects on invasion and migration of A549
cells were studied via wound healing assay and
transwell assay.

RESULTS: Results of qRT-PCR showed that
the expression of SNHG15 in cancer tissues was
increased compared with that in para-carcino-
ma tissues. Results of cell counting kit-8 (CCK-
8) assay showed that knocking down SNHG15
could significantly inhibit the proliferation of
lung cancer A549 cells. Hoechst 33342 staining
and flow cytometry revealed that knocking down
SNHG15 could significantly promote apoptosis
of A549 cells. Wound healing assay and tran-
swell assay revealed that knocking down SN-
HG15 could significantly inhibit the invasion and
metastasis capacities of lung cancer A549 cells.
Results of Western blotting showed that knock-
ing down SNHG15 could inhibit the invasion and
metastasis of A549 cells through inhibiting the
expressions of epithelial-mesenchymal transi-
tion (EMT), matrix metalloproteinase-2 (MMP-2)
and MMP-9 in cells.

CONCLUSIONS: The expression of SNHG15 in
lung cancer tissues is significantly higher than
that in para-carcinoma tissues, the prognosis of
patients accompanied with a high expression of
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SNHG15 is poor, and knockdown of SNHG15 in
A549 cells can inhibit cell proliferation, invasion,
and metastasis, and promote apoptosis.
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Introduction

Lung cancer is a kind of malignant tumor with
the highest morbidity and mortality rates in the
world, seriously threatening human health and life.
According to the conventional pathological classi-
fication, lung cancer can be mainly divided into
non-small cell lung cancer (NSCLC) and SCLC,
the former of which is the most common patholo-
gical type in clinic'. Although great progress has
been made in lung cancer surgery, chemotherapy,
radiotherapy, immunotherapy, and other fields in
recent years, the prognosis of NSCLC is not sati-
sfactory. According to statistics, the 5-year sur-
vival rate of NSCLC is less than 15%, and about
30.55% patients with NSCLC receiving operative
treatment will have progression and recurrence?.
Therefore, clarifying the key molecular biological
mechanism of NSCLC cell proliferation, apopto-
sis, and metastasis will provide a theoretical basis
for elucidating the pathogenesis of NSCLC, and
also provide references for the development of
new therapeutic targets.

Long non-coding ribonucleic acid (IncRNA) is
a kind of conserved non-coding RNA with 200
nucleotides in length, which is widely involved in
tissue differentiation, cell proliferation, embryo-
nic development, and other processes®. LncRNA
small nucleolar RNA host gene 15 (SNHGI5) is
located on chromosome 7p13, which is involved in
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the regulation of cell proliferation, apoptosis and
tumor occurrence and development in liver cancer,
gastric cancer, etc*’, However, the role of IncRNA
SNHGI15 in NSCLC has not been reported yet.

This study aims to explore the influences of In-
cRNA SNHGLI5 on the prognosis of NSCLC and
proliferation, apoptosis and invasion capacities of
NSCLC cells in vitro, as well as its possible me-
chanism.

Patients and Methods

NSCLC Sample Collection

In this investigation, 49 pairs of lung cancer
tissue and para-carcinoma tissue samples were
collected from 49 patients with lung cancer re-
ceiving operation in our hospital from January
2007 to December 2012. All patients were patho-
logically diagnosed, and they underwent no neo-
adjuvant chemotherapy, radiotherapy or any other
form of specific treatment for tumors before the
operation. The cases were staged according to the
lung cancer staging criteria (the 8" edition) of the
American Joint Committee on Cancer (AJCC).
After surgical resection, samples were immedi-
ately cryopreserved in liquid nitrogen and, then,
transferred into a refrigerator at -80°C. All pa-
tients signed the informed consent. This study
was approved by the Ethics Committee of Yantai
Yuhuangding Hospital.

Materials

Lung adenocarcinoma cell lines (PC9, SPC-Al
and A549) and lung squamous cell carcinoma cell
lines (H1703 and SK-MES-1) were all purchased
from Shanghai Cell Bank, Chinese Academy of
Sciences (Shanghai, China). Dulbecco’s modified
Eagle medium (DMEM) and fetal bovine serum
(FBS) were purchased from Hyclone (South Logan,
UT, USA). The primary antibody used in Western
blotting was bought from BD (Franklin Lakes, NJ,
USA). Horseradish peroxidase (HRP)-labeled sec-
ondary antibody was bought from Wuhan Boster
Biological Technology Co., Ltd. (Wuhan, China).
TRIzol reagent was purchased from Invitrogen
(Carlsbad, CA, USA). SNHGI5 small-interfering
RNA (siRNA) and control siRNA sequences were
synthesized by Shanghai GenePharma Co., Ltd.
(Shanghai, China).

Cell Culture and Transfection

Cell lines were cultured in DMEM containing
10% FBS with 5% CO, at 37°C. After A549 cells
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grew to the logarithmic phase, they were inoc-
ulated into a 6-well plate (3x10* cells per well)
and kept warm at 37°C overnight. Then, A549
cell lines were divided into two groups, name-
ly SNHGI5 gene silencing group and control
group. SiRNA (concentration: 300 nmol/well) of
SNHGI15 and negative control siRNA sequences
were transfected using Lipofectamine™ 2000, re-
spectively. Methyl thiazolyl tetrazolium (MTT)
assay was performed at 24 h after transfection,
and Hoechst 33342 staining and flow cytometry
were performed at 48 h after transfection. The
specific siRNA sequences are as follows: si-SN-
HGI15: 5-GGGATGAGGCCTGCCTGTGTTA-
ATA-3’, si-NC: 5-UUCUCCGAACGUGUCAC-
GUTT-3".

Cell Proliferation Assay

Cell proliferation was detected via MTT assay
according to instructions of the reagent. After di-
gestion and passage of A549 cell lines in a logarith-
mic growth phase, cells in SNHG15 gene silencing
group and control group were inoculated into each
well of a 96-well plate (8x10° cells per well), and
the volume of complete medium was 200 pL. Cell
proliferation in each group at 24 h, 48 h, 72 h, and
96 h was detected using the MTT kit. The optical
density value was read at a wavelength of 450 nm,
and the cell growth curves were drawn.

Hoechst 33342 Staining

A549 cells were transfected with si-NC and
si-SNHGI15. After 48 h of transfection, cells
were collected, inoculated into a 12-well plate,
and cultured for 24 h. Then, the supernatant was
discarded, and cells were washed twice with
phosphate-buffered saline (PBS) and added with
Hoechst 33342 fluorescent dye, followed by incu-
bation at 37°C for 15 min. After the fluorescent
dye was discarded, cells were washed again with
PBS, observed and photographed under an invert-
ed fluorescence microscope.

Flow Cytometry

Cells in SNHGI15 gene silencing group and
control group were digested into single cell sus-
pension, and the cell concentration was adjusted
into 5x10° cells/mL. 1 mL cells were taken and
centrifuged at 1000 rpm and 4°C for 10 min. Af-
ter the supernatant was discarded, 1 mL of cold
PBS was added and vibrated gently, followed by
centrifugation at 1000 rpm and 4°C for 10 min.
After the supernatant was discarded, cells were
resuspended into 200 binding buffer. 10 pL An-
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nexin V-fluorescein isothiocyanate (FITC) and
5 pL propidium iodide (PI) were added, and the
mixture was mixed gently, followed by reaction in
a dark place at room temperature for 15 min, and
detection using flow cytometer within 1 h. The
experiment was repeated for 3 times, the apoptot-
ic rate was calculated, and the average was taken.

Western Blotting

Lysis solution was added to extract the total
protein from two groups of cells. The total pro-
tein was loaded (30 g per well), followed by spac-
er gel electrophoresis under 80 V for 40 min, and
separation gel electrophoresis under 100 V for 2
h. After the protein was transferred onto a mem-
brane using the conventional wet method, it was
sealed using 5% skim milk powder for 2 h. B-cell
lymphoma 2 (Bcl-2), Bcl-2 associated X protein
(Bax), caspase-3, E-cadherin and other primary
antibodies (1:200) and goat anti-rabbit secondary
antibody (1:1000) were added for incubation for 2
h. Enhanced chemiluminescence (ECL) gel imag-
ing system was used, and Western blotting bands
were quantified using Quantity Onel-D analysis
software. The relative expression level of target
protein = measured value / measured val-
ue

target protein

GAPDH"

Quantitative Real-time Polymerase Chain
Reaction (gRT-PCR)

The total messenger ribonucleic acid (mRNA)
was extracted from cells with TRIzol and reverse-
ly transcribed into complementary deoxyribonu-
cleic acid (cDNA). Conditions of reverse tran-
scription reaction are as follows: 25°C for 10 min,
50°C for 30 min, 85°C for 5 min, and detection us-
ing the fluorescence quantitative PCR kit. Primer
sequences of SNHGI5: forward primer: 5’-GCT-
GAGGTGACGGTCTCAAA-3, reverse primer:
5’-GCCTCCCAGTTTCATGGACA-3’.  Primer
sequences of the internal reference GAPDH: for-
ward primer: 5-GGTCTCCTCTGACTTCAA-
CA-3’, reverse primer: 5-AGCCAAATTC-
GTTGTCATAC-3". Conditions of qRT-PCR are
as follows: 95°C for 5 min, 95°C for 15 s, 60°C
for 1 min, a total of 40 cycles. Solubility curve
temperature was set to 60-95°C, and 3 repeated
wells were set for each sample.

Wound Healing Assay

Cells were inoculated into the 6-well plate,
and the medium was replaced with serum-free
DMEM after cells adhered to the wall. When
90%-100% cells were fused, a 10 uL spearhead

was used to uniformly scratch the bottom of
the 6-well plate perpendicularly, and cells were
washed with PBS for 3 times to wash away the
floating cells, followed by incubation. At 0 h and
72 h after the scratch and culture, the migration
distance of cells in the scratch area was observed
under a microscope, and several different fields of
view were randomly selected and photographed.

Transwell Migration and Invasion Assays

Cells in two groups after different treatment
were collected, counted and resuspended in se-
rum-free DMEM. 100 pL cell suspension was
added to the upper chamber, while 600 puL com-
plete medium containing 10% FBS was added to
the lower chamber. After incubation for 24 h, fixa-
tion and staining, five fields of view were random-
ly selected and photographed under the inverted
microscope. The number of cells going through
the membrane was counted, and the average was
taken. The different steps in invasion assay were
that a layer of Matrigel was paved onto the upper
transwell chamber, and cells were inoculated un-
til Matrigel was air dried in a sterile environment.
The remaining operations were the same as those
in the migration assay.

Statistical Analysis

Statistical Product and Service Solutions 17.0
software (SPSS Inc., Chicago, IL, USA) was used
for statistical analysis. All quantitative data were
expressed as mean + standard deviation. The z-test
was used for enumeration data. Kaplan-Meier
method was used for the calculation of survival
rate, the survival curve was drawn, and Log-rank
test was used for the comparison of survival rate.
Cox regression analysis was used for the analysis
of influencing factors of prognosis. Significance
level a=0.05.

Results

LncRNA SNHG15 was Highly Expressed
in NSCLC Tissues and Correlated with
Poor Prognosis

Results of qRT-PCR showed that the expres-
sion of SNHGI5 in NSCLC tissues was signifi-
cantly higher than that in paracarcinoma tissue
(p<0.05) (Figure 1A), suggesting that SNHGI15
exerts a certain promoting effect on the occurren-
ce and development of NSCLC, in other words, it
plays a role as an oncogene in NSCLC. NSCLC
patients were divided into low SNHGI expression
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Table I. Correlation between SNHG15 expression and clinicopathological characteristics of NSCLC patients.

SNHG15 P
Characteristics High No. cases (23) Low No. cases (26) Chi-squared test p-value
Age (years) 0.469
<65 10 14
>65 13 12
Gender 0.509
Male 12 16
Female 11 10
Smoking history 0.357
Smokers 13 18
Never smokers 10 8
TNM stage 0.017 *
[+11 9 19
11T 14 7
Lymph node metastasis 0.032 *
Negative 8 17
Positive 15 9
Tumor size
<S5cm 9 20 0.007 **
>5 cm 14 6
Histological subtype 0.390
Squamous cell carcinoma 7 11
Adenocarcinoma 16 15

group (n=23) and high SNHGI15 expression group
(n=26) according to the average expression level of
SNHGIS5 (2.62 relative to GAPDH) in 49 NSCLC
patients. The correlations of SNHGIS expression
level in NSCLC tissues with clinicopathological
data were further analyzed, and it was found that
the SNHGI15 expression level was related to the
tumor size, lymph node status, and tumor-no-
de-metastasis (TNM) staging. Analyses of results
revealed that the SNHGI15 expression level in pa-
tients with advanced lung cancer was higher than
that in patients with early lung cancer (p=0.017)
(Table I). Also, the SNHGI15 expression level in

patients with positive lymph node metastasis was
higher than that in patients with negative lymph
node metastasis (p=0.032) (Table I). There were
no significant correlations of SNHGI15 expres-
sion with patient’s age, smoking, and pathologi-
cal grading (Table I, p>0.05). Next, it was further
found via Kaplan-Meier survival analysis that the
prognosis of patients in low SNHGI15 expression
group was significantly better than that in high
SNHGIS5 expression group, and both disease-free
survival (DFS) and overall survival (OS) were
longer (Figure 1B and C). Results showed that
the median DFS was 20 months in high SNHGI15
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Figure 1. Relative SNHGI5 expression in NSCLC tissues and its clinical significance. 4, Relative expressions of SNHGI1S in
NSCLC tissues (n=49) and adjacent non-cancerous tissues (n=49) were examined by qPCR and normalized to GAPDH expres-
sion. B-C, Kaplan—Meier disease-free survival curves and overall survival according to SNHG15 expression level. (¥p<0.05).
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Figure 2. Effects of SNHGI5 on A549 cells proliferation and apoptosis in vitro. A, SNHG15 expression was assessed by
qRT-PCR analysis in Lung adenocarcinoma cell lines (PC9, SPC-A1, and A549) and lung squamous cell carcinoma cell lines
(H1703 and SK-MES-1). B, Effective knockdown of SNHG15 in A549 cells 48 h after siRNA treatment. C, MTT assays were
performed to determine the proliferation of si-SNHG15 and si-NC transfected A549 cells. D, MTT assays were performed to
determine the proliferation of A549 cells following treatment with si-SNHG15 and the negative control. D, E, Hoechst 33342
staining and Flow cytometry were conducted to determine the apoptosis of si-SNHGI15-transfected A549cells. F, The proteins
levels of BAX, Bcl-2, cleaved caspase-3 and PARP were determined by Western blotting in si-SNHG1S5 transfected A549 cells.
The data represent the mean = SD from three independent experiments. (*p<0.05, **p<0.01).

expression group, and 34 months in low SNHG15
expression group (p=0.014). The median survi-
val time was about 46 months in high SNHGI15
expression group, and about 70 months in low
SNHGIS5 expression group (p=0.029).

Knockdown of IncRNA SNHG 15 Inhibited
the In-Vitro Proliferation of Lung Cancer
A549 Cells

The expressions of IncRNA SNHGIS5 in lung
adenocarcinoma cell lines (PC9, SPC-Al and
A549) and lung squamous cell carcinoma cell
lines (H1703 and SK-MES-1) were detected via
gRT-PCR. Results showed that the expression
level of SNHGI5 in A549 cells was the highest
(Figure 2A). In this study, A549 cells with the
highest expression level of SNHGI5 were se-

lected for subsequent transfection and research.
The inhibitory efficiency after transfection with
si-SNHGI15 for 48 h was verified via qRT-PCR.
As shown in Figure 2B, si-SNHG15 was effective
in inhibiting the expression of IncRNA SNHGI5
in MCF-7 cells, and there was a statistically si-
gnificant difference compared with that in the
negative control group (p<0.01), so si-SNHGI15
was selected for transfection in subsequent expe-
riments. MTT assay was used to verify the effect
of inhibiting SNHGI5 on the in-vitro prolifera-
tion of A549 cells. After A549 cells interfered
with si-SNHG15 and si-NC were cultured for 24
h, 48 h, 72 h, and 96 h, respectively, MTT assay
was performed. Results showed that the growth
rate of A549 cells was significantly inhibited after
SNHGI5 knockdown (Figure 2C).
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Figure 3. Effects of SNHGI15 on A549 cells migration and invasion in vitro. A-B, A549 cells were treated with si-SNHGI15 and
si-NC, and the effects on cell migration were determined with cell scratch test. C-D, The effects on cell migration and invasion
were determined with cell transwell test. The data represent the mean + SD from three independent experiments. (*p<0.05).

Knockdown of IncRNA SNHG 15 Induced
Apoptosis of Lung Cancer A549 Cells
Results of Hoechst 33342 staining showed
that the proportion of apoptotic cells in IncRNA
SNHGI15 knockdown group was significantly in-
creased compared with that in control group (Fi-
gure 2D). Results of flow cytometry revealed that
the total apoptosis rate in the knockdown group
was significantly increased compared with that in
the control group (Figure 2E, p<0.05). Results of

Western blotting, consistent with the above resul-
ts, revealed that the expressions of BAX, cleaved
caspase-3 and cleaved poly-ADP-ribose polyme-
rase (PARP) were significantly up-regulated after
knockdown of IncRNA SNHGIS, but the expres-
sion level of Bcl-2 was down-regulated (Figure
2F). The above results suggest that inhibiting
IncRNA SNHGIS5 expression can significantly
increase the Bax/Bcl-2 ratio, thereby increasing
cleaved caspase-3 and cleaved PARP expressions,
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initiating mitochondrial apoptotic pathway, and
promoting apoptosis of NSCLC cells.

Knockdown of SNHG 15 Inhibited
the Migration and Invasion Capacities
of A549 Cells

Invasion and metastasis are important featu-
res of the tumor. The effects of SNHGI15 on lung
cancer cell migration and invasion were further
analyzed. First, wound healing assay was used
to detect the cell migration capacities in control
group and SNHGI5 knockdown group. Resul-
ts showed that the cell migration distance in the
SNHGI5 knockdown group was significantly
shorter than that in the control group after 24 h
(p<0.05, Figure 3A and B). Next, transwell mi-
gration assay was conducted, and results were
consistent with those in wound healing assay.
After knockdown of SNHG15, the number of cells
passing through the filter membrane in the lower
chamber was significantly reduced, and the diffe-
rence was statistically significant (p<0.05, Figure
3C and D).

Knockdown of SNHGT Inhibited the
Epithelial-Mesenchymal Transition (EMT)
Process, Matrix Metalloproteinase-2
(MMP-2) and MMP-9 Expressions
in A549 Cells

To further investigate the mechanism of
SNHGI5 knockdown in inhibiting migration and
invasion capacities of A549 cells, expressions of
related molecules were further detected via We-
stern blotting. After knockdown of SNHGIS,

the expression of E-cadherin was significant-
ly up-regulated, but N-cadherin and Vimentin
expressions were significantly down-regula-
ted (Figure 4). It was further found that knock-
down of SNHGI15 could also down-regulate the
expressions of MMP-2 and MMP-9 in A549 cel-
Is. The above results indicate that knockdown of
SNHGIS can inhibit the metastasis of A549 cells
through inhibiting the EMT process and expres-
sions of MMPs in cells.

Discussion

LncRNA has become a hotspot in tumor resear-
chinrecent years. LncRNA is the non-coding pro-
tein RNA, which can be involved in the regulation
of biological processes, such as cell proliferation,
apoptosis, and tumorigenesis, through regulating
downstream miRNA*®*, Related studies™'® have
shown that IncRNA SNHGIS5 is related to the oc-
currence and development of a variety of tumors.
Zhang et al'' showed that the expression level of
IncRNA SNHGIS5 in liver cancer tissues is signifi-
cantly higher than that in para-carcinoma tissues,
the expression of SNHGIS5 is correlated with hi-
stological grading, TNM staging and vascular in-
vasion, the high expression of IncRNA SNHGI5
is related to the poor prognosis of patients with
liver cancer, and SNHGI1S5 is an independent risk
factor affecting the prognosis of liver cancer.
In gastric cancer, SNHGI5 is highly expressed
in gastric cancer tissues, the high expression of
SNHGIS is correlated with the depth of tumor in-
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Figure 4. Effects of SNHGI15 on the proteins expression related to migration and invasion of A549 cells. A, The expression levels
of target proteins (E-cadherin, N-cadherin, Vimentin, MMP-2, and MMP-9) measured by Western blotting in A549 cells trans-
fected with si-SNHGI5 or si-NC. B, The data represent the mean = SD from three independent experiments. ((p<0.05, “p<0.01).
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vasion, TNM staging and lymph node metastasis,
and SNHGIS5 is also an independent risk factor af-
fecting the prognosis of gastric cancer. Moreover,
in-vitro interference and knockdown of SNHGI15
expression can inhibit the proliferation and inva-
sion, and induce apoptosis of gastric cancer cel-
Is. However, after transfection of SNHGI15 into
gastric cancer cell lines and up-regulation of its
expression, the proliferation and invasion of ga-
stric cancer cells can be promoted via regulating
MMP-9 and MMP-2 expressions®. In this study,
it was found that IncRNA SNHGIS5 expression
was significantly up-regulated in NSCLC tissues.
Prognostic analysis showed that patients with low
IncRNA SNHGIS5 expression had longer DFS and
OS than those with high SNHG15 expression. The
above clinical evidence suggests that SNHGIS is
an adverse prognostic factor in patients with lung
cancer and plays a potential role as an oncogene.
To explore the mechanism of IncRNA SNHGIS in
lung cancer, A549 cells with the higher expression
level of IncRNA SNHGI5 were used for in-vitro
mechanism research. Apoptosis is associated with
the occurrence of many malignant tumors. It was
found that interference in the expression of IncR-
NA SNHGIS5 promoted apoptosis and inhibited
cell proliferation. Besides, results of Western blot-
ting showed that knockdown of IncRNA SNHG15
could significantly increase the Bax/Bcl-2 ratio,
thereby increasing the expressions of cleaved ca-
spase-3 and cleaved PARP, and ultimately promo-
ting apoptosis. Both Bax and Bcl-2 belong to the
Bcl-2 family, and they are important regulatory
proteins that regulate the mitochondrial apoptotic
pathway, playing important roles in the alteration
of mitochondrial outer membrane permeability'?.
The results suggest that knocking down IncRNA
SNHGIS5 can activate the mitochondrial apoptotic
pathway, thereby promoting apoptosis and inhibi-
ting proliferation.

Malignant tumors are characterized by inva-
sion against the surrounding tissues and distant
metastasis, and patients with advanced lung can-
cer are often accompanied by distant metastatic
lesions, making it difficult to treat lung cancer'*-'>.
In this study, it was confirmed via invasion and
metastasis assays that knockdown of IncRNA
SNHGI1S5 in A549 cells could significantly inhibit
cell invasion and metastasis capacities. Invasion
and metastasis are multi-factor and multi-step
dynamic processes. EMT is one of the key steps
in invasion and metastasis of epithelial-derived
malignant tumors®, and the EMT process inclu-
des the down-regulation of epithelial cell marker
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(E-cadherin) expression and up-regulation of
expressions of interstitial cell markers (Vimen-
tin and N-cadherin). Moreover, Wnt, Hedgehog,
Notch and other signaling pathways are involved
in the occurrence of EMT'®, Many researches!”!®
have shown that IncRNA can play corresponding
roles in tumor invasion and metastasis via regu-
lating EMT in tumors. Results of Western blot-
ting revealed that, after knockdown of IncRNA
SNHGIS, E-cadherin expression was significant-
ly up-regulated, but Vimentin and N-cadherin
expressions were down-regulated, indicating that
knockdown of IncRNA SNHGIS5 can inhibit the
EMT of lung cancer A549 cells. Moreover, it was
found that knockdown of IncRNA SNHG15 could
also down-regulate the expressions of MMP-2
and MMP-9, which was consistent with the rese-
arch result of SNHGIS in gastric cancer. MMP-2
and MMP-9 are the most important enzymes in
MMPs, playing central roles in the development
of tumors'?!. The results indirectly proved that
IncRNA SNHGIS5 can regulate the expressions of
MMPs, thus promoting lung cancer invasion and
metastasis capacities.

Conclusions

We found that IncRNA SNHGI5 plays im-
portant roles in occurrence and development
processes of NSCLC and exerts a function as an
oncogene. LncRNA SNHGIS5 can be a new and
effective marker of prognosis or progression of
NSCLC, which also provides a potential alterna-
tive target for the treatment of NSCLC.
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