OncoTargets and Therapy downloaded from https://www.dovepress.com/

For personal use only.

OncoTargets and Therapy

3

Dove

ORIGINAL RESEARCH

SNHGS is identified as a key regulator in non-

small-cell lung cancer progression sponging to
miR-542-3p by targeting CCND I/CDK6

Changhao Chen'"*
Zhiwei Zhang>*
Jie Li3

Yuejun Sun*

'Department of General Surgery, The
Second Hospital of Nanjing, Nanjing
University of Chinese Medicine,
Nanjing, Jiangsu 210003, China;
2Department of Cardiothoracic
Surgery, The Second Affiliated
Hospital of Soochow University,
Suzhou, Jiangsu 215004, China;
3Department of Respiratory Medicine,
Affiliated Jiangyin Hospital of
Southeast University Medical College,
Jiangyin, Jiangsu 214400, China;
“Department of Pathology, Affiliated
Jiangyin Hospital of Southeast
University Medical College, Jiangyin,
Jiangsu 214400, China

*These authors contributed equally
to this work

Correspondence: Yuejun Sun
Department of Pathology, Affiliated
Jiangyin Hospital of Southeast University
Medical College, No.163, shoushan road,
Jiangyin, Jiangsu 214400, China

Tel/fax: 0370-3256392

Email yuejunsunjiangyin@163.com

This article was published in the following Dove Press journal:
OncoTargets and Therapy

Background: Recently, various dynamically expressed IncRNAs are known to play critical
roles in cancer progression. Small nucleolar RNA host genes (SNHG), a stable cytoplasmic
IncRNA, which have been widely reported to act as an oncogene in non-small cell lung cancer
(NSCLCQ). As an important member of SNHG, SNHGS have been suggested to over-expressed
in several cancer disease, while the biological function in NSCLC remains unclear.
Purpose: Here we investigated the biological function and underlying mechanism of SNHGS8
in human NSCLC.

Patients and methods: The relationship between SNHGS expression and clinicopathologic char-
acteristic in NSCLC patients were observed from January 2014 to December 2014 in 120 NSCLC
patients. The expression of SNHGS were analyzed by qRT-PCR assay in cancer tissues and cells. Cell
proliferation ability were detected in NSCLC cells by CCK-8 assay. Flow cytometric analysis were
performed to detected the cell apoptosis and cell cycle. Luciferase assay and Western blot assay were
performed on NSCLC cells to detected the underlying mechanism of SNHGS in NSCLC. Moreover,
Tumor xenografts in nude mice were performed to detected the in vivo function of SNHGS.
Results: SNHG8 was over-expressed in NSCLC tissues and cells. Patients with high SNHGS8
expression have poorer overall survival (OS) and progression-free survival (PFS) than the
patients with low SNHGS8 expression. SNHG8 knockdown inhibited NSCLC cell proliferation
in vitro and in vivo, arrested cell cycle in the GO/G1 phase via targeting miR-542-3p/CCND1/
CDKa®, and induced cell apoptosis via activation of Caspase-3.

Conclusion: SNHGS negatively regulated miR-542-3p in NSCLC progression by regulating
downstream effectors including CCND1 and CDK6. SNHGS8 showed great potential for the
application in the treatment of NSCLC.

Keywords: SNHG8, non-small-cell lung cancer, cell proliferation, miR-542-3p, CCND1/
CDKG6, Caspase-3, cell proliferation, therapeutic target

Introduction
Lung cancer remains the second most common cancer expected to occur and the first
leading cause of death in both men and women in the US, with an estimated 1,735,350
new cases (856,370 among men and 879,980 among women) and 609,640 disease-related
deaths (323,630 among men and 286,010 among women) in 2018.! Lung cancer accounts
for 25% of all cancer deaths. Lung cancer is the main cause of cancer-related mortality,
with about 733,300 new cases and 610,200 disease-related deaths reported in China.?
Non-small-cell lung cancer (NSCLC) accounts for nearly 80%—85% of lung cancer,
while small cell lung cancer accounts for 15%—20% of lung cancer.* Unfortunately,
most patients are diagnosed at the advanced-stage and the 5-year survival rate is only
2%, which is much lower than the rate of all stages of lung cancer.* Therefore, a better
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understanding of the mechanisms of NSCLC progression and
a new therapeutic target will contribute to disease treatment.

Recently, IncRNAs targeting protein-coding genes
have been proved to be an important class of regulatory
molecules.>® As a subgroup of non-coding RNAs whose
length is >200 nucleotides, IncRNA used to be treated
as “transcriptional noise” without biological functions,’
while various dynamically expressed IncRNAs are known
to play critical roles in gene regulation, human pluripotent
stem cell reprogramming, cellular homeostasis, and muscle
differentiation.*'* Nowadays, the significant role of IncRNAs
has been reported in a number of cancers. For example,
the IncRNA POU3F3 was reported as a diagnostic marker
in esophageal squamous cell carcinoma.!' The IncRNA
SNHG15 has been reported to be a potential prognostic
marker of hepatocellular carcinoma, and overexpressed
IncRNA SNHGI15 represented worse survival rate.'> More-
over, the IncRNA Linc00974 was found to be overexpressed
in hepatocellular carcinoma, and silencing of Linc00974
inhibited tumor cell proliferation and invasion with activation
of apoptosis and cell cycle arrest.!* The IncRNA HOTAIR
was found to be associated with various cancers including
cancers of breast, liver, gastric, lung, and esophagus.!'*!
Thus, IncRNA has a great therapeutic potential not only as
a biomarker, but also as a therapeutic target.

Here, we have attempted to elucidate the oncogenic role
of IncRNA SNHGS in NSCLC and have studied SNHGS as
a novel therapeutic target.

Patients and methods

Tissue collection

One hundred and twenty cancer tissues and paired adjacent
non-tumor tissues were collected from NSCLC patients
admitted in the Second Hospital of Nanjing, the Second
Affiliated Hospital of Soochow University and the affiliated
Jiangyin Hospital of Southeast University Medical College
from January 2014 to December 2014. All patients were
diagnosed based on histopathologic evaluation, and none of
these patients had received any radiotherapy or chemotherapy
before surgery. Overall survival (OS) was defined as the time
interval between surgery and death. Progression-free survival
(PFS) was defined as the time interval between surgery and
tumor progression or death. The characteristics of NSCLC
patients were obtained from their clinicopathologic reports
and are presented in Table 1. All patients had carried out a
follow-up every month, which ranged from 2 to 60 months
since the day of surgery. All patients signed informed
consent, and all experiments were approved by the ethics
committee of the Second Hospital of Nanjing.

Table | Relationship of SNHG8 expression with clinicopathologic
characteristics in NSCLC patients

Number of SNHGS8 P-value
patients expression
Low High

All patients 120 51 69

Gender 0.553
Male 65 28 37
Female 55 22 33

Age 0.345
<65 years 68 31 37
=65 years 52 20 32

Size of tumor 0.501
=3 cm 43 17 26
>3 cm 77 33 44

Grade 0.192
Low 16 9 7
High 104 41 63

Lymph node metastasis 0.0402*
NO 52 28 24
NI-3 68 23 45

TNM stages 0.0221*
-1l 40 23 17
-V 80 28 52

Note: *P<<0.05.
Abbreviation: NSCLC, non-small-cell lung cancer.

Cell culture and transfection

Four human NSCLC cell lines (A549, H23, SPC-A1l, and
NCI-H292) and one human bronchial epithelial cell line
(16HBE) were obtained from the Institute of Biochemistry
and Cell Biology of the Chinese Academy of Sciences
(Shanghai, China). Cells were incubated in RPMI-1640
(Thermo Fisher Scientific, Waltham, MA, USA) with 10%
fetal bovine serum (Thermo Fisher Scientific), 100 U/mL
penicillin, and 100 mg/mL streptomycin (Thermo Fisher
Scientific) at 37°C in a 5% CO, atmosphere.

For knockdown of SNHGS, SNHGS8 siRNA (SNHGS
siRNA1, SNHG8 siRNA2, SNHGS8 siRNA3) and negative
control (NC) SNHGS were purchased from Thermo Fisher Sci-
entific and kept at —80°C. For overexpression of miR-542-3p,
miR-542-3p mimic and NC-miR-542-3p were purchased from
Thermo Fisher Scientific, too. After 50%—60% confluence was
achieved, cells were transfected with lentivirus, respectively.
Then the media were replaced with fresh media after 24 hours.
Subsequent experiments were performed after the next 24-96
hours according to the manufacturer’s instructions.

RNA extraction and quantitative
real-time-polymerase chain reaction
(qRT-PCR) assays

Total RNA was isolated using Trizol (Thermo Fisher
Scientific), and reverse transcription was performed using
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cDNA Reverse Transcription kit (Takara, Dalian, China).
gRT-PCR was carried out with SYBR Green Kit (Thermo
Fisher Scientific) on ABI 7500 real-time polymerase chain
reaction system. The gene expressions were calculated
using the 2724 method, with B-actin as an internal control.
All reactions were repeated three times. The sequences of
real-time polymerase chain reaction primers were as follows:
SNHGS, forward 5-TGTAAACTCCTTCTCGGGGCG-3’
and reverse 5’-GTCTATTTCGGTGAAATTGG-3'".

Plasmids construction and luciferase assay
Dual-luciferase miRNA target expression vector in SNHGS8
containing the predicted miR-542-3p binding site (SNHG8-Wt)
and with the mutated miR-542-3p binding site (SNHG8-Mut)
were obtained. Then Luc-SNHG8-wt and Luc-SNHG8-mut
were co-transfected separately with miR-542-3p into HEK293T
cells using Lipofectamine 2000 (Thermo Fisher Scientific).
The pmirGLO control vector was transfected and it served as a
control. Firefly and Renilla luciferase activities were measured
in cell lysates 48 hours after transfection following the manufac-
turer’s protocol (Promega Corporation, Fitchburg, WI, USA).

Western blot analysis

Protein was extracted with RIPA buffer from tissues or cell
lysates, and the protein concentration was determined using
a BCA Protein Assay Kit (Thermo Fisher Scientific). Protein
lysates were isolated by sodium dodecyl sulfate-polyacrylam-
ide gel electrophoresis, moved to a polyvinylidene difluoride
membrane, and immunoblotted with the following antibodies:
CCND1, CDK6, Caspase-3 (1:1,000 dilution; Cell Signaling
Technology, Inc., Danvers, MA, USA), or GADPH (1:2,000;
Santa Cruz Biotechnology Inc., Dallas, TX, USA) overnight at
4°C. After washing, the membrane was incubated with HRP-
conjugated goat anti-rabbit IgG goat anti-mouse (1:10,000;
Santa Cruz Biotechnology Inc.) or goat anti-rabbit (1:10,000;
Santa Cruz Biotechnology Inc.) antibody for 2 hours at room
temperature. Protein bands were detected by enhanced chemi-
luminescence (GE Healthcare Life Sciences, Little Chalfont,
UK). GADPH served as a loading control.

Cell proliferation assays

Exactly 1.0x10? cells per well were plated into 96-well plates
(Corning Incorporated, Corning, NY, USA) for 24 hours, and
then cell proliferation was detected using the Cell Counting
Kit-8 (CCK-8) kit (MedChemExpress, Monmouth Junction,
NJ, USA) according to the manufacturer’s instructions.
Briefly, 10 uL of CCK-8 was added to each well at 24, 48,
and 72 hours after transfection; then, the cells were incubated
at room temperature for another 2 hours and the absorbance
was measured at 450 nm.

Flow cytometric analysis of apoptosis and

the cell cycle

Exactly 1x10° cells per well were seeded in 24-well plates and
were fixed with 70% cold ethanol after 48 hours. Two hours
later, the fixed cells with 100 uL. of RNase (BD Biosciences,
San Jose, CA, USA) were incubated at 37°C for 30 minutes.
Subsequently, 400 puL of propidium iodide was added and
cells were kept in a dark place at 4°C for 0.5 hour. Similarly,
1x10° cells per well were seeded in 24-well plates; after
48 hours, the apoptotic cells were determined using fluores-
cein isothiocyanate-Annexin V Apoptosis Detection Kit (BD
Biosciences). Cell cycle and apoptosis were assayed with flow
cytometry (FACScan; BD Biosciences). All experiments were
done in triplicate and repeated independently three times.

Tumor xenografts in nude mice
Five-week-old male BALB/c nude mice were obtained from
the Southeast University Laboratory Animal Center (Nanjing,
China). All experiments were performed in accordance with
the UK Animals (Scientific Procedures) Act 1986 and associ-
ated guideline and were approved by the Southeast University
Laboratory Animal Center Commission. Exactly 1x107 A549
cells/mL stably transfected with lv-shSNHGS or negative
vector were subcutaneously injected into the left side of the
posterior flank of BALB/c nude mice. Mice weight and tumor
volume were measured every 7 days. Tumor volumes were
calculated as LxW?2x0.5, where L is tumor length and W is
tumor width. Twenty-eight days after injection, all mice were
sacrificed, tumors were weighed and immediately snap frozen
in liquid nitrogen, and stored at —80°C until use.

Statistical analysis

All statistical evaluations were performed with GraphPad
Prism 6.0 software (GraphPad Software, Inc., La Jolla,
CA, USA). Data were expressed as meantSD. Statistically
significant differences between groups were estimated by
Student’s #-test. SNHGS expression levels between NSCLC
tissues and normal tissues were determined using z-test and
one-way analysis of variance. Survival analysis was per-
formed by Kaplan—Meier procedure, and the log-rank test
was performed to evaluate the difference between survival
curves. P<<0.05 was defined statistically significant.

Results
SNHGS8 is upregulated and associated

with poor prognosis of NSCLC
To identify upregulation of SNHG8 in NSCLC, we per-
formed qRT-PCR assay on 120 cancer tissues and paired
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Figure | SNHG8 is upregulated and associated with poor prognosis of NSCLC.

Notes: (A) Expression of SNHG8 in 120 pairs of NSCLC tissues and paired adjacent normal lung tissues. (B) Expression of SNHG8 in four human NSCLC cell lines (A549,
H23, SPC-Al, and NCI-H292) and one human bronchial epithelial cell line (16HBE). (C) The Kaplan—Meier OS and PFS curves of SNHG8 levels. *P<0.05, **P<<0.01, and

#HP<0.001.

Abbreviations: NSCLC, non-small-cell lung cancer; OS, overall survival; PFS, progression-free survival.

adjacent non-tumor tissues, one human bronchial epithelial
cell line, and four NSCLC cell lines. Our findings showed
that SNHGS8 expression was ubiquitously higher in can-
cer tissues than in adjacent non-tumor tissues (P<<0.01;
Figure 1A). Besides, SNHGS8 expression was much higher
in cancer cell lines than in normal bronchial epithelial cell
line (P<<0.05; Figure 1B), especially in A549 and H23 cell
lines. Furthermore, we divided all NSCLC tissue samples
into two groups according to the median mRNA level of
SNHGS as the cutoff value (high SNHGS expression group:
SNHG8 mRNA expression ratio > median mRNA level;
low SNHGS expression group: SNHG8 mRNA expression
ratio = median mRNA level). As Table 1 shows, SNHGS8
overexpression had a significant correlation with lymph node
metastasis (P=0.0402) and TNM stages (P=0.0221). More-
over, high expression of SNHGS8 predicted poor prognosis
in NSCLC. Patients in the high SNHGS8 expression group
had significantly shorter OS and PFS than those in the low
SNHGS8 group (P<<0.05; Figure 1C). Thus, these results

show that upregulated expression of SNHGS8 in NSCLC
significantly decreases the patients’ survival time.

SNHGS8 promotes NSCLC cells

proliferation

To explore the oncogenic activity and role of SNHGS in
NSCLC, we successfully established NSCLC cells with
SNHGS transient knockdown in mRNA. Interference effi-
ciency of SNHGS8 siRNA1, SNHG8 siRNA2, and SNHG8
siRNA3 was evaluated by qRT-PCR after transfection in
A549 and H23 cells. We found that both siRNAs obviously
downregulated the mRNA level of SNHGS, of which the
inhibitory effect of siRNA1 was more significant (P<<0.05;
Figure 2A). So, we selected siRNA 1 for subsequent functional
verification. Then, we performed CCK-8 assays which showed
that SNHGS knockdown significantly attenuated the vitality
of A549 and H23 cells (P<<0.05; Figure 2B). The decrease
in proliferation was much higher in A549 cell than in other
cells, so we performed the follow-up analysis on A549 cells.
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Figure 2 SNHG8 promotes NSCLC cells proliferation.

Notes: (A) Interference efficiency of SNHG8 siRNAI, SNHG8 siRNA2, and SNHG8 siRNA3 was evaluated by qRT-PCR after transfection in A549 and H23 cells. (B) The
effects of SNHG8 knockdown on the vitality of NSCLC cells was measured using the CCK-8 assay. *P<<0.05, **P<<0.01, and ***P<<0.001.
Abbreviations: CCK-8, Cell Counting Kit-8; NC, negative control; NSCLC, non-small-cell lung cancer; qRT-PCR, quantitative real-time-polymerase chain reaction.

SNHGS8 exerted its function through
sponging miR-542-3p

To investigate the underlying mechanism of SNHGS in
NSCLC cells, we examined the potential miRNAs associated
with SNHGS because IncRNAs function mainly as miRNA
sponges. With starBase version 2.0,'%!7 miR-542-3p turned
out to be the possible target of SNHGS. The putative bind-
ing sites of miR-542-3p and wild-type regions of SNHG8
are shown in Figure 3A. Dual-luciferase reporter assay was
performed to explore whether SNHGS was a functional tar-
get of miR-542-3p. As shown in Figure 3B, the luciferase
activity was significantly reduced in miR-542-3p mimics
and SNHGS8-Wt co-transfected HEK293T cells, which had
no effect on the SNHGS8-Mut vector (P<<0.05). In addi-
tion, qRT-PCR analysis showed that silencing of SNHGS
significantly increased miR-542-3p expression (P<<0.001;

Figure 3C). However, overexpression of miR-542-3p was
not found to affect SNHGS expression (P>0.05; Figure 3D).
Taken together, these results indicated that miR-542-3p was
an inhibitory target for SNHGS8 in NSCLC progression.

SNHGS8 depletion arrested cell cycle
in the GO/G1 phase via targeting
miR-542-3p/CCND |/CDKé6

We then examined the impact of decreased SNHGS8 on
cell cycle in A549 cells. Flow cytometric analysis showed
a decrease in the percentage of cells in the G2/M phase
and a marked accumulation of cells in the GO/G1 phase
in the SNHGS8 siRNA group compared with control and
NC-siRNA groups (P<<0.01; Figure 4A). These results
indicated that downregulation of SNHGS expression in A549
cells was arrested in the GO/G1 phase. miR-542-3p has been
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Abbreviations: NC, negative control; qRT-PCR, quantitative real-time-polymerase chain reaction.

proved to induce G1 phase arrest of cell cycle in human
A549 cells, which seemed to occur by downregulating CDK
6 in the G1/S phase.'® To analyze whether miR-542-3p
regulated the G1 phase cell cycle genes, we transfected
A549 cells with miR-542-3p mimics. As Figure 4B shows,
overexpression of miR-542-3p led to a significant decrease
in endogenous cyclin D1 (CCND1) and CDK6 proteins
at the protein level. Meanwhile, knockdown of SNHGS
caused a similar induction of the expression of CCND1 and
CDKG6 (Figure 4C). These data indicate that miR-542-3p
downregulated the expressions of CCND1 and CDK6 at
the translational level.

SNHGS depletion reduced cell apoptosis via activation
of Caspase-3. In order to determine the effects of SNHGS8
depletion on apoptosis, Annexin V/propidium iodide
double staining was performed on A549 cells. It was found
that depletion of SNHGS8 largely promoted late apoptosis
(Figure 5). Statistical analysis revealed that ~10-fold and
7-fold increase of late apoptotic populations was detected
in SNHGS siRNA-infected A549 cells (45.1%%0.49%), as

compared to NC siRNA-infected and control A549 cells
(4.49%10.08% and 6.46%=x0.10%, respectively, P<<0.001;
Figure 5B). To confirm the apoptosis effect, we examined
the protein expression of Caspase-3, which was related
to apoptosis, and the results showed that Caspase-3 level
was upregulated in SNHG8 siRNA group cells compared
to NC-siRNA group cells and control group cells in A549
cells (Figure 5C). These results indicated SNHG8 knock-
down could induce apoptosis via activation of Caspase-3 in
NSCLC cells.

SNHGS8 promotes growth of NSCLC

tumors in vivo

To further confirm the oncogenic activity of SNHGS, we
inoculated A549 cells transfected with SNHG8-siRNA or
NC-siRNA into nude mice. All mice developed xenograft
tumors at the injection site. As shown in Figure 6A and B,
tumor growth in SNHGS8-siRNA group was significantly
lower than that in NC-siRNA group (P<<0.05), while the
weight of mice changed a little (P>0.05). After the mice were
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used as an internal loading control. (C) CCNDI and CDKé proteins in A549 cells were measured by Western blot at 48 hours post-transfection with different treatments
(control, NC-siRNA, or SNHG8-siRNA). GADPH was used as an internal loading control. *P<<0.01.

Abbreviations: NC, negative control; GADPH, Glyceraldehyde-3-phosphate dehydrogenase.
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Abbreviations: NC, negative control; NSCLC, non-small-cell lung cancer.

sacrificed, we found the average tumor weight in the SNHGS-
siRNA group was obviously lower than in NC-siRNA group
(P<<0.001; Figure 6C). qRT-PCR assays revealed that the
expression level of SNHG8 was much lower in SNHGS-
siRNA group (P<<0.001; Figure 6D). Taken together, these
results indicate that SNHGS can inhibit the proliferation
capacity of NSCLC cells in vivo.

Altogether, the above results show that SNHG8
“sponged” miR-542-3p in NSCLC to regulate the expression
of CCNDI and CDK®6, functional genes that reduced cell
cycle arrest (Figure 7).

Discussion

Several studies have suggested that IncRNAs are related
to tumor initiation and progression and are thought of as
being therapeutic and prognostic markers for various types
of cancer, including NSCLC." Small nucleolar RNA host
genes (SNHG), stable cytoplasmic IncRNAs, have been

CCND1/
CDKG6

|

Caspase-3

|

}7 miR-542-3 p

Figure 7 Schematic representation of the circuitry linking SNHG8, miR-542-3p,
CCND/CDKS®, and cell cycle arrest or cell apoptosis.

Note: “SNHG8-miR-542-3p—CCND|/CDKé” axis played a critical role in the
regulatory interactions governing NSCLC progression.

Abbreviation: NSCLC, non-small-cell lung cancer.
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widely reported to be overexpressed in NSCLC and promote
NSCLC initiation and progression. For example, Cui et al
showed that SNHG1 was upregulated in NSCLC tissues and
cells, and it promoted the progression of NSCLC via SNHG1/
miR-101-3 p/SOX9/Wnt/B-catenin axis.* She et al identi-
fied that upregulated SNHG7 was involved in NSCLC cell
proliferation and metastasis and led to impaired miR-193b/
FAIM2-induced tumor progression.?!

SNHGS, an important member of SNHG, has been sug-
gested to act as an oncogene, but the underlying mechanism
by which SNHGS8-mediated gene expression participates in
NSCLC progression remains unclear. Much of the research
and evidence about SNHGS focused on Epstein—Barr virus
(EBV)-associated gastric carcinoma. Huang et al dem-
onstrated that SNHG8 IncRNA level in EBV-associated
gastric carcinoma was significantly higher than that in the
adjacent tissue?? and validated SNHGS as the target gene of
EBV through sequencing IncRNA-mRNA co-expression
network. Yang et al demonstrated that SNHG8 IncRNA
level in endometrial carcinoma tissue was markedly higher
than that in normal endometrium.?® Based on the analysis
of IncRNA-mRNA co-expression network and IncRNA—
miRNA sponges, we concentrated on the potential IncRNA—
microRNA-mRNA co-expression network of SNHGS in
NSCLC, which would be meaningful for future development
of novel treatments.

In this study, we detected the expression of SNHGS in
NSCLC and the adjacent normal lung tissue samples and
found that SNHG8 was overexpressed in NSCLC tissues
in comparison with surrounding non-tumorous tissues.
Kaplan—Meier analysis showed that the patients with high
SNHGS expression had poorer OS and PFS than the patients
with low SNHGS expression. Moreover, we performed
several experiments to explore the oncogenic function in
NSCLC and found that SNHG8 promoted NSCLC cell prolif-
eration in vivo and in vitro. We identified miR-542-3p as the
inhibited target of SNHGS depletion and miR-542-3p overex-
pression arrested cell cycle in the GO/G1 phase by inhibiting
the expressions of CCND1 and CDK6 at the translational
level. Cell apoptosis assays revealed that SNHGS deple-
tion reduced cell apoptosis via Caspase-3 activation. These
findings suggest that SNHGS8 negatively regulates miR-
542-3p in NSCLC progression by regulating downstream
effectors including CCND1 and CDKG6. Cell cycle growth
inhibition is an attractive target for anticancer therapy, and
SNHG8/miR-542-3p has the potential for application in the
treatment of cancers. In future, identification of more targets
of SNHG8/miR-542-3p might be a new research direction
and therapeutic approach in NSCLC.
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