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Purpose: Non-small cell lung cancer (NSCLC) is a typical epithelial lung cancer with high
metastasis, incidence and mortality. In recent years, long noncoding RNA small nucleolar
RNA host gene 7 (SNHG7) has been identified as significant regulator in different cancer
types, including NSCLC. However, the underlying molecular mechanism of SNHG7 during
NSCLC tumorigenesis and progression remains largely unclear.

Methods: SNHG7 and miR-181a-5p expression in NSCLC tumors and cells were detected
by qRT-PCR. Cell viability, migration, invasion and apoptosis were evaluated by CCK-8,
transwell and flow cytometry assay, respectively. A549 and NCI-H1299 xenograft mice
model was constructed by subcutaneously injecting cells stably transfected with sh-
SNHG7 and sh-NC. The interaction between SNHG7 and miR-181a-5p was validated by
luciferase reporter system, RIP and RNA pull down assay. Protein expression of cleaved
caspase 3, proliferating cell nuclear antigen (PCNA), AKT, p-AKT, mammalian target of
rapamycin (mTOR) and p-mTOR was analyzed by Western blot.

Results: SNHG7 expression was up-regulated while miR-181a-5p expression was down-
regulated in NSCLC tumors, especially those from patients at Phase III+IV, compared with
normal tissues. However, SNHG7 depletion attenuated tumor growth in vitro and in vivo.
Moreover, miR-181a-5p inhibitor abolished SNHG?7 silencing induced inhibition on prolif-
eration, migration and invasion in NSCLC. Subsequently, we found SNHG7 modulated cell
progression by targeting miR-181a-5p and activating AKT/mTOR signaling pathway.
Conclusion: SNHG7 accelerates proliferation, migration and invasion of NSCLC by sup-
pressing miR-181a-5p through AKT/mTOR signaling pathway, thus presenting desirable
biomarkers for NSCLC therapy.
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Introduction

Non-small cell lung cancer (NSCLC) which categorized as epithelial lung cancer is
characterized by high metastasis, incidence and mortality."* Despite multiple inter-
vention strategies have improved the therapeutic outcomes of NSCLC patients at
early stage, the long-term survival rates remain undesirable due to distant metas-
tasis and delayed diagnosis.> Recently, targeted therapy has been accepted as an
effective individualized therapy for a variety of cancers, including NSCLC.®
Therefore, discovery of novel biomarkers for targeted therapy is urgently needed.
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Long noncoding RNAs (IncRNAs) are significant mod-

ulators during tumorigenesis, cell cycle, infiltration,

growth, inflammation, apoptosis and autophagy.’”’
Despite with limited protein-encoding ability, they partici-
pate in cell regulation by alteration of gene expression at
post-transcriptional level, including translation, splicing,

and 10-12

intracellular/extracellular trafficking. Ectopic
expression of IncRNAs plays pivotal roles in the patho-
genesis of various diseases, including cardiac hypertrophy
and cancer.> LncRNA small nucleolar RNA host gene 7
(SNHG?7), with 984 bp in length, functioned as oncogene
in multiple cancers, such as neuroblastoma, hypopharyn-
geal and breast cancer.'*'> For instance, SNHG7 was
involved in tumorigenesis and progression of breast cancer
in vitro and in vivo by initiating epithelial to mesenchymal
transition (EMT) and activating the Notch-1 pathway via
sponging miR-34a.'® However, the underlying mechanism
of SNHG7 in NSCLC aggravation requires further
investigation.

MicroRNAs refer to small non-coding RNAs with
18-25 endogenous nucleotides in length.'” They play
essential regulatory roles in many physiological and patho-
logical processes by base pairing the target messenger
RNA (mRNA) and leading to gene expression alteration
at post-transcriptional level, including mRNA degradation
and protein translation suppression.'®2° As tumor promo-
tor or suppressor, miR-181a-5p is frequently diagnosed in
multiple cancers. For example, overexpression of miR-
181a-5p in cervical cancer facilitated proliferation, migra-
tion and repressed apoptosis via regulation of INPP5A.%'
Conversely, miR-181a-5p was down-regulated in hepato-
cellular carcinoma as well as NSCLC and abundance of
miR-181a-5p attenuated cell proliferation, migration and
invasion by targeting Egrl and Kras, respectively.”>*
However, the functional role of miR-181a-5p in NSCLC
is still controversial.

In our study, we aimed to clarify the underlying reg-
ulatory mechanism of SNHG7/miR-181a-5p axis on
NSCLC progression. Our results revealed that SNHG7
could accelerate proliferation, migration and invasion of
NSCLC cells by targeting miR-181a-5p and activating
AKT/mTOR signaling pathway.

Methods

Tissue Samples
A total of 36 NSCLC patients (phase I+1I=16, phase III
+IV=20) were recruited from Xiantao First People’s

Hospital. NSCLC tumor tissues and the matched healthy
tissues were obtained by surgery and immediately stored at
—80°C until use. The participants have signed informed
consent and the experiments were approved by Ethics
Committee of Xiantao First People’s Hospital.

Quantitative Real-Time Polymerase Chain
Reaction (qRT-PCR)

NSCLC tumor tissues, normal tissues and cells were incu-
bated with TRIzol reagent (Invitrogen, Carlsbad, CA, USA)
to extract total RNA. The cDNA was synthesized by All-in-
One™ First-Strand c¢DNA Synthesis Kit (FulenGen,
Guangzhou, China). Then, qRT-PCR was performed using
SYBR green (Applied Biosystems, Foster City, CA, USA).
The expression of SNHG7 and miR-181a-5p was normalized
by GAPDH and U6, respectively. The primers for SNHG7
miR-181a-5p, U6 and GAPDH were listed as follows:
SNHG7 (Forward, 5-TTGCTGGCGTCTCGGTTAAT-3';
Reverse, 5-GGAAGTCCATCACAGGCGAA-3'); miR-
181a-5p (Forward, 5-GCCGAACATTCAACGCTGTCG
5'-GTGCAGGGTCCGAGGT-3"); U6
(Forward, 5'-ACCCTGAGAAATACCCTCACAT-3";
Reverse, 5-GACGACTGAGCCCCTGATG-3"); GAPDH
(Forward, 5-TCTACATGTTCCAGTATGACTC-3';
Reverse, 5'-ACTCCACGACATACTCAGCACC-3").

-3, Reverse,

Cell Culture and Transfection

NSCLC cell lines A549, NCI-H1299 and human bronchial
epithelial cells BEAS-2B were purchased from ATCC
(Manassas, VA, USA). Those cells were cultured in
DMEM medium (Gibco, Carlsbad, CA, USA) containing
10% FBS and 0.05% penicillin/streptomycin. Small interfer-
ing RNA (siRNA) targeting SNHG7 (si-NHG7), small hair-
pin RNA (shRNA) targeting SNHG7 (sh-NHG7), siRNA
negative control (si-NC), shRNA negative control (sh-NC),
pcDNA-SNHG7 and pcDNA negative control (pcDNA-NC)
were synthesized by Genepharma (Shanghai, China). The
miRNA mimics (miR-181a-5p), miR-181a-5p inhibitor
(anti-miR-181a-5p) and miRNA negative control inhibitor
(anti-NC) were purchased from RIBOBIO (Guangzhou,
China). All the vectors were transfected in A549 and NCI-
H1299 cells using Lipofectamine 2000 (Invitrogen).

CCK-8, Flow Cytometry and Transwell

Assay
Cell viability was measured by CCK-8 assay. Transfected
A549 and NCI-H1299 cells were seeded in 96-well plates
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with density of 5000 cells/well for 24 h, 48 h and 72
h. Next, 10 puL CCK-8 reagent (Beyotime, Shanghai,
China) was added for 2 h and OD value at 450 nm was
measured by a spectrophotometer (Thermo Fisher
Scientific, Waltham, MA, USA). Cell apoptosis was
detected by flow cytometry assay. In brief, A549 and NCI-
H1299 cells were collected at 48 h post transfection and
co-stained with Annexin V-FITC and PI using Apoptosis
Detection Kit (Vazyme, Nanjing, China). The apoptotic
rate was analyzed by BD FACS Canto II flow cytometry
(BD Biosciences, Franklin Lakes, NJ, USA). Cell migra-
tion and invasion abilities were evaluated by transwell
assay. Transfected A549 and NCI-H1299 cells were placed
on the upper chamber pre-treated with Matrigel (without
Matrigel treatment for migration assay) (Becton
Dickinson, Franklin Lakes, NJ, USA) for 48 h. Then, the
cells at lower chamber were stained with 0.1% crystal
violet (Sigma, St. Louis, MO, USA) for 10 min. The
migration and invasion rate

was counted using

a microscope.

Murine Xenograft Assay

Male nude mice aged 4-5 weeks were purchased from
Vital River Laboratory Animal Technology (Beijing,
China). A549 and NCI-H1299 cells stably transfected
with sh-NHG7 and sh-NC were subcutaneously injected
in mice to establish xenograft mice model. Tumor volume
was measured every 5 days and tumor weight was mea-
sured after the mice were sacrificed. All the animal experi-
ment protocols were approved by the Xiantao First
People’s Hospital Animal Ethics Committee. In addition,
the animal experiments followed the ARRIVE guidelines
and National Institutes of Health Guide for the Care and
Use of Laboratory Animals.

Luciferase Reporter Assay

Wild type (SNHG7-wt) and mutant type luciferase vectors
(SNHG7-mut) were constructed. A549 and NCI-H1299
cells were co-transfected with SNHG7-wt or SNHG7-
mut and miR-181a-5p mimics or NC for 24 h using
Lipofectamine 2000 transfection reagent. Luciferase activ-
ities were evaluated by dual-luciferase assay.

RNA Immunoprecipitation (RIP) Assay

RIP assay was conducted using Magna RNA immunopre-
cipitation kit (Millipore, Temecula, California, USA). In
brief, transfected A549 and NCI-H1299 cells were lysed
by RIP buffer. Then, cell lysis was incubated with

magnetic beads coated with anti-Ago2 or IgG antibody.
The enrichment of SNHG7 and miR-181a-5p was sub-
jected to qRT-PCR.

RNA Pull Down Assay

Biotinylated miR-181a-5p (Bio-miR-181a-5p) and nega-
tive control (Bio-NC) were transfected into A549 and
NCI-H1299 cells for 48 h, followed by incubation with
Dynabeads M-280 Streptavidin (Invitrogen) for 10 min.
The expression of SNHG7 was measured by qRT-PCR.

Western Blot Assay
Western blot assay was performed following the standard
protocol. The primary antibodies against cleaved caspase
3, AKT, p-AKT, mTOR and p-mTOR were purchased
MA, USA) and HRP-
secondary antibody was

from Abcam (Cambridge,
conjugated obtained from

Sangon (Shanghai, China).

Statistical Analysis

Our experiments were repeated at least 3 times and the
data were analysed by SPSS software (SPSS, Chicago,
Illinois, USA) and GraphPad Prism 7 (GraphPad Inc.,
San Diego, CA, USA). The correlation between SNHG7
and miR-181a-5p was analyzed by Pearson’s correlation
coefficient. P value less than 0.05 (P<0.05) was consid-
ered as statistically significant.

Results
Up-Regulation of SNHG7 and
Down-Regulation of miR-181a-5p in

NSCLC Tissues and Cells

The expression of SNHG7 and miR-181a-5p in NSCLC
tumors and the corresponding normal tissues were
detected by qRT-PCR to illuminate the role of SNHG7
and miR-181a-5p. As illustrated in Figure 1A, H, SNHG7
expression was up-regulated in NSCLC tumors and cells
(A549, NCI-H1299) compared with normal tissues and
cells (BEAS-2B). On the contrary, miR-181a-5p expres-
sion was down-regulated in NSCLC tumors and cells in
comparison with normal tissues and cells (Figure 1C, G).
More specifically, SNHG7 expression was extremely
higher in NSCLC patients at phase III+IV than that at
phase I+II (Figure 1B). However, miR-181a-5p expression
showed the opposite trend (Figure 1D). In addition,
NSCLC patients with high SNHG7 expression showed
a shorter 5-year overall survival than that with low

Cancer Management and Research 2020:12

submit your manuscript

8305

Dove


http://www.dovepress.com
http://www.dovepress.com

Li et al Dove

>
w
o
O

° °

> > ° ]
26 26 * 225 * S 1.
5 N — 3 i — H

I e . 820 . &
G G L o° S 1
5 E . 2M o <

© x \JYS T A T [ *9° "u x
22 22 . . € AR an Eos
- 5 0 . © ool . - ®

q; ® . 208 o, S

2 ] ks Ml S

= = @ 0. @ 0.0
2 Normal(36) NSCLC(36) K] 141I(16)  NI+1V(20) o Normal(36) NSCLC(36) = 1+11(16)  11+1V(20)

E F G H

-=** LncRNA SNHG7"9" (18) P=0.001,R?=0.2778
—= LncRNA SNHG7"°" (18)
p=0.0078

o

°
I
2 o
i
Relative LncRNA SNHG?7 level
™ S
o e
VA
.
* o
.
.
Relative miR-181a-5p level
° ° 2
= 5
M
4
*
*
Relative LncRNA SNHG?7 level
o a4 9w

o«

IS
*

Percent survival
a
g
w

— +
0 20 40 60 80 0.0 05 1.0 15

months after surgery Re'““‘lelmml-“" a-5p Q«yg
evel

e
%
%
()
5
%
&
S,
%
o,

Figure | SNHG7 was up-regulated while miR-181a-5p was down-regulated in NSCLC tissues and cells. (A) SNHG7 expression in 36 pairs of NSCLC tumor tissues and
normal tissues. (B) SNHG7 expression in 16 cases of NSCLC tumor tissues from patients at phase I+l and 20 cases of that at phase IlI+IV. (C) The expression of miR-181a-
5p in tumor tissues and normal tissues in NSCLC. (D) The expression of miR-181a-5p in tumor tissues from NSCLC patients at phase I+l (16) and phase IlI+IV (20). (E) The
overall survival rate in NSCLC patients with high SNHG7 expression compared to patients with low SNHG7 expression was evaluated using Kaplan—Meier overall survival
curve. (F) The correlation between SNHG7 and miR-181a-5p. (R?=0.2778, P=0.001). (G-H) The expression of miR-181a-5p and SNHG7 in NSCLC cell lines (A549, NCI-
H1299) and human bronchial epithelial cells BEAS-2B. *P<0.05.

SNHG7 expression (Figure 1E). After analyzed by (R®=0.2778, P=0.001) (Figure 1F). Altogether, we
Person’s correlation coefficient, we discovered that assumed that SNHG7 could regulate miR-181a-5p nega-
SNHG7 was correlated with miR-181a-5p inversely tively in NSCLC.
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Figure 2 SNHG7 knockdown suppressed proliferation, migration and invasion, but induced apoptosis in NSCLC cells. A549 and NCI-H 1299 cells were transfected with si-
SNHG?7, si-NC or control. (A) SNHG7 expression in transfected cells. (B) Cell viability of transfected cells at 24 h, 48 h and 72 h measured by CCK-8 assay. (C) Cell
apoptosis of transfected cells measured using flow cytometry. (D) Protein expression of cleaved caspase 3 in transfected cells assessed by Western blot assay. (E-F) Cell
migration (E) and invasion (F) ability of A549 and NCI-H1299 cells examined by transwell assay. *P<0.05.
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SNHGY7 Depletion Suppresses
Proliferation, Migration, Invasion and
Promotes Apoptosis in NSCLC Cells

Loss-of-function experiments were performed by silencing
SNHG?7 to explore the effects of SNHG7 on NSCLC cell
proliferation, migration, invasion and apoptosis. As exhib-
ited in Figure 2A, SNHG7 expression was decreased in
A549 and NCI-H1299 cells transfected with si-SNHG7
with respect to si-NC group, indicating the transfection
efficiency was relatively high. CCK-8 and flow cytometry
results revealed that SNHG?7 silencing attenuated prolifera-
tion and facilitated apoptosis of NSCLC cells (Figure 2B—
C). As expected, the expression of apoptosis associated
protein cleaved caspase 3 was elevated after SNHG7 knock-
down (Figure 2D). On consistent with CCK-8 assay, trans-
well assay demonstrated that cell migration and invasion
abilities were retarded after SNHG7 knockdown
NSCLC cells (Figure 2E and F). These findings clarified
that SNHG7 might act as an oncogene in NSCLC.
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Interference of SNHG7 Inhibits Tumor

Growth

The influences of SNHG7 on NSCLC cell progression were
evaluated in vivo by monitoring tumor growth of sh-SNHG7
xenograft mice. As displayed in Figure 3A and C, tumor
growth was attenuated within 30 d in xenograft mice harbor-
ing sh-SNHG7 compared with sh-NC group. Meanwhile,
tumor weight of sh-SNHG7 group was obviously lower
than that of sh-NC group (Figure 3B and D). In addition,
we noticed that SNHG7 level was reduced dramatically in
tumor tissues from sh-SNHG7 xenograft mice (Figure 3E).
To disclose the underlying mechanism, we analyzed the
expression of proliferation-related protein PCNA and apop-
tosis-related protein cleaved caspase 3 by Western blot.
Apparently, PCNA was reduced whereas cleaved caspase 3
was enhanced in tumor tissues after SNHG7 silencing
(Figure 3F-G). Taking together, SNHG7 knockdown sup-
presses tumor growth in vivo by inhibition of proliferation
and acceleration of apoptosis in NSCLC.
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Figure 3 SNHG?7 silencing inhibited tumor growth in vivo. Xenograft mice were established by subcutaneously injecting A549 and NCI-H 1299 cells stably transfected with
sh-SNHG7 and sh-NC in mice. Tumor volume was measured every 5 days and tumor weight was measured at 30 days when the mice were sacrificed. (A=B) Tumor volume
(A) and weight (B) of A549 xenograft mice. (C-D) Tumor volume (C) and weight (D) of NCI-HI299 xenograft mice. (E) SNHG7 expression in A549 and NCI-H1299
tumor tissues. (F=G) Protein expression of cleaved caspase 3 (F) and PCNA (G) in tumor tissues. *P<0.05.
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SNHG?7 is a Sponger of miR-181a-5p

Based on bioinformatics analysis by starBase v2.0, miR-
181a-5p the of SNHG7
(Figure 4A). To confirm the prediction, dual-luciferase

contains binding sites
reporter system was constructed by co-transfecting
SNHG7-wt or SNHG7-mut and miR-181a-5p or NC in
A549 and NCI-H1299 cells. A considerable decrease of
luciferase activity was found in NSCLC cells co-
with  SNHG7-wt and miR-181a-5p.

However, luciferase activity showed negligible change

transfecting

in SNHG7-mut group (Figure 4B). More importantly,
SNHG7 and miR-181a-5p were largely enriched by
Ago2 antibody in comparison with IgG antibody, impli-
cating SNHG7 could directly bind to miR-181a-5p
(Figure 4C). Additionally, the enrichment of SNHG7
was increased in NSCLC cells transfected with Bio-miR
-181a-5p (Figure 4D). We further found that abundance
of SNHG7 reduced miR-181a-5p expression while deple-
tion of SNHG7 enhanced miR-181a-5p expression in
A549 and NCI-H1299 cells (Figure 4E). All the data
demonstrated SNHG7 was a sponger of miR-181a-5p.

A

HG7-wt  5'-ctgCCCCGTGAACGTTTGAATGTt-3'

B

SNHGY7 Regulates Proliferation,

Migration, Invasion and Apoptosis by
Sponging miR-181a-5p in NSCLC Cells

To investigate the regulatory effects of SNHG7/miR-181a-5p
axis on NSCLC cell progression, A549 and NCI-H1299 cells
were transfected with si-SNHG7, si-SNHG7+anti-miR-181a-
5p, si-SNHG7+anti-NC or si-NC. The expression of miR-
181a-5p was boosted by SNHG?7 silencing and repressed by
miR-181a-5p inhibitor in A549 and NCI-H1299 cells (Figure
5A). The rescue experiments revealed that miR-181a-5p
inhibitor restored SNHG7 silencing induced inhibition on
NSCLC cell proliferation (Figure 5B). Moreover, overex-
pression of miR-181a-5p-induced apoptosis, but miR-181a-
5p inhibitor reversed the effects (Figure 5C). As expected,
protein expression of cleaved caspase 3 was up-regulated by
SNHG?7 silencing and down-regulated by miR-181a-5p inhi-
bitor (Figure 5D). Additionally, cell migration and invasion
ability were inhibited by SNHG?7 silencing and rescued by
miR-181a-5p inhibitor (Figure SE-F). Collectively, SNHG7
promotes proliferation, migration and invasion but inhibits
apoptosis by targeting miR-181a-5p in NSCLC cells.
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Figure 4 The interaction between SNHG7 and miR-181a-5p. (A) The putative binding sites between SNHG7 and miR-181a-5p predicted by starBase v2.0. (B) Luciferase
activity of NSCLC cells co-transfected with SNHG7-wt or SNHG7-mut and miR-181a-5p or NC. (C) The correlation between miR-181a-5p and SNHG7 was measured by
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Figure 5 miR-18la-5p inhibitor abrogated SNHG7 silencing induced inhibition on proliferation, migration and invasion in NSCLC cells. A549 and NCI-H1299 cells were
transfected with si-SNHG7, si-SNHG7+anti-miR-181a-5p, si-SNHG7+anti-NC or si-NC. (A) The expression of miR-181a-5p in transfected cells. (B) Cell viability of
transfected cells at 24 h, 48 h and 72 h. (C) Cell apoptosis of NSCLC cells at 48 h post transfection. (D) Protein expression of cleaved caspase 3 in transfected cells. (E-F)
Cell migration (E) and invasion (F) ability of transfected A549 and NCI-H1299 cells. *P<0.05.

SNHG7 Regulates Cell Progression in
NSCLC by Targeting miR-181a-5p
Through AKT/mTOR Pathway

It is well acknowledged that AKT/mTOR pathway plays
fundamental roles in the growth of a variety of cancers.
Therefore, we assumed that SNHG7/miR-181a-5p axis
modulates cell progression in NSCLC by regulation of
AKT/mTOR pathway. Western blot results showed that
the expression of p-mTOR and p-AKT was significantly
decreased in A549 and NCI-H1299 cells after transfec-
tion with miR-181a-5p (Figure S1). Moreover, protein
expression of p-AKT and p-mTOR were repressed in
A549 and NCI-H1299 cells transfected with
SNHG?7. Interestingly, miR-181a-5p inhibitor abolished
SNHG?7 silencing induced inhibition on p-AKT and
p-mTOR protein expression (Figure 6A and B).
Therefore, we considered that SNHG7 regulated cell
progression in NSCLC by
through AKT/mTOR pathway.

si-

targeting miR-181a-5p

Discussion

Accumulating evidences have identified that SNHG7
which mapped on chromosome 9q34.3 contributed to car-
cinogenesis, development and poor prognosis of many
cancers, like renal cell carcinoma, hepatocellular carci-
noma and lung cancer.”* For example, SNHG7 facilitated
proliferation, migration and invasion of pancreatic and
breast cancer by interacting with miR-342-3p/ID4 axis
and microRNA-186, 25,26
SNHG?7 contributed to cell progression in osteosarcoma
by inhibition of p53 expression through targeting
DNMTI1.?*" By contrast, decreased expression of SNHG7
repressed bladder cancer cell proliferation, migration and
GO/G1 cell cycle arrest through activation of Wnt/B-
catenin pathway.”® Similarly, knockdown of SNHG7 hin-

respectively. Consistently,

dered proliferation and induced apoptosis processes by
suppressing BDNF in thyroid cancer cells.”” Thereby, we
supposed that SNHG?7 participates in NSCLC cell progres-
sion through interacting with the target gene.
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Figure 6 SNHG7/miR-181a-5p axis modulated cell progression by regulating AKT/mTOR pathway. A549 and NCI-H1299 cells were transfected with si-SNHG?7, si-SNHG7
+anti-miR-181a-5p, si-SNHG7+anti-NC or si-NC. (A-B) Protein expression of AKT, p-AKT, mTOR and p-mTOR in transfected A549 (A) and NCI-H1299 cells (B). *P<0.05.

Bioinformatics analysis tools starBase v2.0 predicted that
miR-181a-5p contains the binding sites of SNHG?. In recent
years, miR-181a-5p has been identified as vital diagnostic
and prognostic biomarker in different diseases, such as preg-
nancy-related disease, brucellosis and cancer.’*** For
instance, up-regulation of miR-181a-5p expression enhanced
cell growth and development in gastric cancer by targeting
RASSF6 and activating MAPK signaling.®* Likewise, miR-
181a-5p served as Wnt-signaling inducer in acute lympho-
blastic leukemia to accelerate cell progression.>* Oppositely,
miR-181a-5p functioned as tumor suppressor to inhibit moti-
lity, invasion and branching morphogenesis of hepatocellular
carcinoma by regulating c-Met.*> Therefore, the regulatory
effects of miR-181a-5p in NSCLC proliferation, migration,
invasion and apoptosis require in-depth understanding.

We hypothesized that SNHG7 accelerates cell growth in
NSCLC by targeting miR-181a-5p. The expression of
SNHG7 and miR-181a-5p was measured by qRT-PCR to

discover the role of them in NSCLC. Up-regulation of
SNHG?7 and down-regulation of miR-181a-5p were observed
in NSCLC tumors and cells compared with the matched
normal tissues and cells. As expected, SNHG7 was correlated
with miR-181a-5p inversely. Subsequently, loss-of-function
experiments were conducted by SNHG7 knockdown to reveal
the function of SNHG7. We found that cell growth was
attenuated while apoptosis was improved in vitro and
in vivo after SNHG?7 silencing in NSCLC. In addition, luci-
ferase reporter system, RIP and RNA pull down assay vali-
dated that SNHG7 was directly interacted with miR-181a-5p.
What is more, the rescue experiments clarified that miR-
181a-5p inhibitor reversed the suppressive effects of
SNHG?7 silencing on proliferation, migration and invasion
of NSCLC cells. Interestingly, we found SNHG?7 participated
in NSCLC cell regulation by targeting miR-181a-5p to alter
AKT/mTOR signaling pathway, further disclosed the under-
lying molecular mechanism.
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Conclusion

In conclusion, we demonstrated that SNHG7 promoted
proliferation, migration and invasion but hampered apop-
tosis by interacting with miR-181a-5p in NSCLC cells.
SNHG7 depletion suppressed cell growth and induced
apoptosis both in vitro and in vivo. Moreover, the func-
tions of SNHG7/miR-181a-5p axis were exerted by regu-
lation of AKT/mTOR signaling pathway. Our study
illuminated the underlying regulatory mechanism of
SNHG7/miR-181a-5p axis, thereby providing novel bio-
markers for the therapy of NSCLC.
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