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Abstract. There is growing evidence that long non-coding 
RNAs (lncRNAs) are related to cancer development. In 
the present study, we found that the expression levels of 
lncRNA-SNHG7 mRNA and protein obviously increased 
in lung cancer tissues compared to adjacent non-cancerous 
tissues. Simultaneously, the expression levels of Fas apop-
totic inhibitory molecule 2 (FAIM2) also increased in lung 
cancer tissues. In addition, lncRNA-SNHG7 was of positive 
relevance with FAIM2 in human lung cancer tissues. Silence 
of lncRNA‑SNHG7 by siRNA repressed the level of FAIM2 
protein and suppressed cell proliferation, migration and invasion 
and accelerated apoptosis of A594 cells in vitro. Furthermore, 
silence of FAIM2 by siRNA generated a phenotype similar to 
silence of lncRNA-SNHG7 by siRNA. Therefore, our research 
showed that lncRNA-SNHG7 promotes the proliferation, 
migration and invasion, and inhibits apoptosis of lung cancer 
cells by enhancing the FAIM2 expression, suggesting that 
lncRNA-SNHG7 as a key regulator of gene expression, may 
be a promising therapeutic strategy for the treatment of lung 
cancer. It may improve the understanding of their biogenesis 
and function of lung cancer and further provide the theoretical 
fundamental basis for cancer pathogenesis and treatment.

Introduction

Lung cancer is one of the fastest-growing morbidity and 
mortality and the most serious threat tohuman health and life 

due to malignant tumors. Lung cancer is the most important 
cause of cancer-related deaths worldwide (1-3). It has been 
reported that more than 160,000 patients died of lung cancer 
which is more than from colon, prostate and even breast cancer, 
in the US during 2013 (4). At present, surgery, radiotherapy and 
chemotherapy have been used in the treatment of lung cancer. 
Nevertheless, the long-term survival rate is still very low (5). 
Research has also shown that most patients with lung cancer 
had been smoking in the US (6), and the genetic damage of 
lung cancer patients was mainly caused by smoking (7,8). The 
expression levels of mRNA and protein among thousands of 
genes can be used to analyze the molecular network among 
lung carcinogenesis (9,10). At present, epidermal growth factor 
receptor (EGFR) and echinoderm microtubule associated 
protein-like 4-anaplastic lymphoma kinase (EML4-ALK) 
fusion genes have been used to detect lung cancer. Although 
many known genes and proteins have provided a large amount 
of information for the treatment of lung cancer, there are also 
a large number of unknown markers including non-coding 
RNAs (ncRNAs) which may be crucial regulators of cellular 
processes such as proliferation, gene regulation and apoptosis 
and may also serve as novel biomarkers for the treatment of 
lung cancer.

In recent years, the biomarker research has also focused 
on non-coding RNAs (ncRNAs), particularly lncRNAs, which 
are greater than 200 nt and most are transcribed by RNA 
polymerase (Pol)  II/Pol  I, small are transcribed by RNA 
Pol III (11), playing an important role in the regulation of gene 
expression (12-15). In addition, there is growing evidence that 
lncRNA is related to cell cycle and cell differentiation (16), 
apoptosis  (17,18) and chromatin remodeling (19-21). It has 
also been shown that lncRNA expression are concerned with 
the development of various types of cancer, such as liver (22), 
lung (23) and breast cancers (24). For example, maternally 
expressed gene 3 (MEG3) is related to bladder cancer (25), 
and antisense non-coding RNA in the INK4 locus (ANRIL) 
is relative to plexiform neurofibromas (26). For lung cancer, 
recent studies predicted that MALAT1 was a critical regulator 
of lung cancer cells (27), SCAL1 promoted lung cancer by 
cigarette smoke (28), AK126698 produced drug resistance 
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in lung cancer cells (29). Therefore, lncRNA is considered as 
an important regulating factor for gene expression, disease 
as well as cancers. However, the investigation into func-
tion and dysregulation of lncRNA in cancer has only just 
begun; increasing research is urgently needed to lead to a 
deeper understanding for the lncRNA regulatory network. 
In our study, we found that lncRNA-SNHG7 was obviously 
upregulated in lung cancer tissues compared to adjacent non-
cancerous tissues. Furthermore, silence of lncRNA‑SNHG7 
by siRNA suppressed cell proliferation, migration and inva-
sion and accelerated apoptosis of A594 cells in vitro.

The present study showed, lncRNA-SNHG7 markedly 
inhibited apoptosis of A594 cells. Fas apoptotic inhibitory 
molecule 2 (FAIM2), as a 35 kDa membrane protein, is an 
anti-apoptotic protein conserved in evolution and known as 
the Lifeguard (LFG) family which is a distinct gene family of 
apoptotic-related genes (30). A previous study demonstrated 
that FAIM2 interacted with Fas upstream of Fas-associated 
death domain containing protein (FADD) and suppressed 
apoptosis (31). The high expression of FAIM2 enhanced resis-
tance to Fas regulated apoptosis (32). Therefore, FAIM2 was 
used as apoptosis detection index. The present study found that 
the expression levels of FAIM2 also increased in lung cancer 
tissues. In addition, lncRNA-SNHG7 was of positive relevance 
with FAIM2 in human lung cancer tissues. Silence of FAIM2 
by siRNA suppressed cell proliferation, migration, and inva-
sion and accelerated apoptosis of A594 cells in vitro.

In the present study, we found that the expression levels 
of lncRNA-SNHG7 and FAIM2 obviously increased, and 
lncRNA-SNHG7 was of positive relevance with FAIM2 in 
lung cancer tissues. Silence of lncRNA-SNHG7 and silence 
of FAIM2 by siRNA suppressed cell proliferation, migration 
and invasion, and also accelerated the apoptosis of A594 
cells in  vitro, respectively. These results indicate that the 
lncRNA‑SNHG7 network may lead to potential therapy for 
lung cancer in the future.

Materials and methods

Patients and clinical specimens. In the present study, we 
collected lung cancer and matched adjacent non‑cancerous 
tissues samples (5 cm from the edge of the cancer as assessed 
by a pathologist) from patients who had undergone treatment 
for lung cancer between 2013 and 2015 at The First Affiliated 
Hospital of Southern Medical University, Guangzhou, China. 
The lung cancer histological diagnosis was confirmed 
according to the World Health Organization (WHO). Written 
informed consent was provided from each patient or her/his 
guardian. All tissue samples were washed with sterile phos-
phate-buffered saline (PBS) and was immediately saved at 
-80˚C until use.

Cell lines. Three human lung cancer cell lines (H125, 95D and 
A594) and human bronchial epithelial cells (BEAS-2B) were 
obtained from the Type Culture Collection of the Chinese 
Academy of Sciences (Shanghai, China). Cells were cultured 
according to the ATCC protocols, BEAS-2B cells were cultured 
in bronchial epithelial growth medium (BEGM; PromoCell 
GmbH, Heidelberg, Germany). H125, 95D and A594 were 
cultured in RPMI-1640 medium (Invitrogen, Carlsbad, CA, 

USA), and all the media contained 10% fetal bovine serum 
(FBS) and 100 U/ml penicillin and 1 µg/ml streptomycin (both 
from Invitrogen). Then, the cells were cultured in an incubator 
with 5% CO2 at 37˚C.

siRNA transfection. According to the protocol, we performed 
the siRNA transfection using Lipofectamine 3000 (Thermo 
Fisher Scientific, Rockford, IL, USA). siRNA oligomers were 
synthesized by Gemma (Shanghai, China). lncRNA‑SNHG7 _
siRNA sequence was: 5'-GCUGGAAUAAAGAGUAA 
CAUU-3'; and FAIM2_siRNA sequence was: 5'-CUGGCU 
CCAUGCAGUUUAUUU-3'). A594 cells were seeded into 
6-well plates (200,000 cells/well), and then transduced with 
control and lncRNA-SNHG7_siRNA or control and FAIM2_
siRNA (final concentration 50  µM) using Lipofectamine 
RNAiMax (Life Technologies, Inc., Grand Island, NY, USA). 
Forty-eight hours after transfection, cells were used forthe tests.

RNA preparation and reverse transcription. According to the 
manufacturer's instructions, total RNA was extracted from 
cells or the lung cancer tissues samples by the TRIzol reagent 
(Invitrogen). RNA (1.0 µg) was used as a template to synthesize 
corresponding cDNA with random primers using a RevertAid 
First Strand cDNA synthesis kit (Thermo Fisher Scientific).

Quantitative real-time reverse transcription PCR (qRT‑PCR) 
assay. qRT-PCR was completed using SYBR-Green PCR 
Master Mix kit (Takara, Shiga, Japan) and an ABI  7500 
Real‑Time PCR system (Applied Biosystems, Warrington, 
UK). The primers of endogenous housekeeping gene (GAPDH 
chosen as internal loading control), lncRNA‑SNHG7 and 
FAIM2 were designed. The sequences of GAPDH primers 
were: 5'-GTCAGCCGCATCTTCTTTTG-3' (sense) and 5'-GC 
GCCCAATACGACCAAATC-3' (antisense). The sequences 
of lncRNA-SNHG7 primers were: 5'-GTTGGGGTGTTGGCA 
TTCTTGTT-3' (sense) and 5'-TGGTCAGCCTGGTCACTC 
TGG-3' (antisense). The sequences of FAIM2 primers were: 
5'-GGCGTGCTCTTCGTGCTTC-3' (sense) and 5'-TGGCGT 
CGGTACCCATCA-3' (antisense). The expression level of 
lncRNA-SNHG7 and FAIM2 mRNA was analyzed relative to 
the GAPDH mRNA level. All results are shown as the 
mean ± SD of three independent experiments.

Cell proliferation. Cell proliferation was measured using 
a Cell Counting Kit-8 (CCK-8 Kit; Beyotime Institute of 
Biotechnology, Jiangsu, China), transfected were seeded into 
96-well plates at a density of 2x103 cells/well with 100 µl 
RPMI-1640 medium (with 10% FBS) and cultured for 24, 
48 and 72 h, respectively. The 10 µl of CCK-8 solution was 
put into the well at each time point and incubated for 4 h at 
37˚C, and then the absorbance at 450 nm was measured using 
a microplate reader. Each experimental condition was detected 
in quintuplicates, and the experiments were repeated at least 
three times.

Flow cytometric analysis of apoptosis. The apoptotic cell 
death rate was analyzed by flow cytometry and double staining 
using propidium iodide (PI) and the Annexin V-FITC staining 
kit (BD Biosciences, San Diego, CA, USA) according to the 
manufacturer's instructions. A594 cells were digested with 



ONCOLOGY REPORTS  36:  2673-2680,  2016 2675

trypsin, dispersed, centrifuged, collected, washed with 
Dulbecco's modified Eagle's medium (DMEM) medium 
and cold PBS and resuspended with 1X binding buffer at a 
concentration of 1x106 cells/ml. PI (5 µl) and Annexin V-FITC 
were added into A594 cell buffer solution (1x105 cells) and 
incubated for 15 min at RT in the dark, and then 400 µl 1X 
binding buffer was put in each sample tube and analyzed by 
a BD FACSCalibur cytometer (BD Biosciences). Data were 
analyzed using FlowJo software version 8.8.6 (Tree Star Inc., 
Ashland, OR, USA). A594 cells transfected with NC-siRNA 
were used as the negative control (NC).

Migration and invasion assays. The migration and invasive 
capacity of the lung cancer cells in vitro were detected in 
24-well Transwell cell culture chamber with 8-µm pores (both 
from Corning Costar Corp., Cambridge, MA, USA) according 
to the manufacturer's instructions. Cells were transfected with 
50 µM lncRNA-SNHG7 siRNA, or control and FAIM2 siRNA 
for 48 h, and then 200 µl A594 cells (2.5x105/100 µl) were 
seeded in serum-free media to 8-µm pore cell culture inserts, 
and complete medium with 10% FBS was added to the lower 
chambers as a chemoattractant. Cells were incubated for 24 h 
at 37˚C, and the cells with migration ability spread through 
the chamber. Paraformaldehyde (4%) was used to fix the cells 
and 0.1% crystal violet solution was used to stain the lower 
chamber cells. The cells above the upper surface that did not 
migrate were cleared with a cotton swab, but did not touch the 
lower layer of the membrane. The number of migratory cells 
was confirmed through counting five areas of constant size/
well under the microscope using a 20x objective. For the inva-
sion assays, the polycarbonate membrane of Transwell inserts 
were covered with 10 µl 1:3 diluted Matrigel (BD Biosciences), 
and then were dried at 37˚C for 30 min. All experiments were 
completed in triplicate.

Western blot analysis. A594 cell homogenates were obtained 
with lysis buffer containing a protease inhibitor cocktail 
(P8340; Sigma-Aldrich, St. Louis, MO, USA), and lung cancer 
and matched adjacent non-cancerous tissue homogenates were 
obtained with RIPA buffer (Pierce/Thermo Fisher Scientific, 
Lafayette, CO, USA) containing a protease inhibitor cocktail. 
A BCA Protein Assay kit (Thermo Fisher Scientific) was 
used to measure the concentrations of total proteins. Proteins 
(30  µg) were separated using 8%, 12% Tris/glycine SDS/
PAGE gels according to the molecular weight of the objective 
proteins, and then proteins were transferred to polyvinylidene 
fluoride (PVDF) membranes (Millipore, Billerica, MA, 
USA). The PVDF membranes were blocked with 5% skim 
milk (BD Biosciences) in 1X Tris‑buffered saline including 
Tween-20 (TBST) for 2 h at room temperature, the transferred 
membranes were incubated with primary antibodies with 
a proper dilution at 4˚C overnight. Next day, the transferred 
membranes were washed with 1X Tris-buffered saline 
including Tween-20 three times, incubated with horseradish 
peroxidase-conjugated secondary antibodies with a proper 
dilution for 1 h at room temperature, and then washed with 1X 
Tris-buffered saline including Tween-20 three times, again. 
The experimental results were detected with the enhanced 
chemiluminescence (ECL) substrate kit and the enhanced 
chemiluminescence detection system (both from Amersham 

Biosciences, Piscataway, NJ, USA). The anti-human FAIM2 
antibody (rabbit, 1:500; Sigma‑Aldrich, Taufkirchen, 
Germany) which was used in the present study is a mono-
clone antibody. The rabbit anti-GAPDH monoclone antibody 
(1:4,000; Cell Signaling Technology, Beverly, MA, USA) was 
used as an internal control.

Statistical analysis. Statistical significance was analyzed using 
GraphPad (GraphPad Prism Software, La Jolla, CA, USA) and 
the SPSS 15.0 software [analysis of variance and Student's 
t-test or one-way analysis of variance (ANOVA)]. The data are 
presented as the means ± standard deviation (SD). P<0.05 was 
considered significant. P<0.05, P<0.01 and P<0.001.

Results

High expression of lncRNA-SNHG7 mRNA in lung cancer 
tissues and lung cancer cell lines. In order to investigate the 
expression of lncRNA-SNHG7 mRNA in lung cancer tissues, 
we adopted qRT-PCR assay to analyze the expression level 
of lncRNA-SNHG7 mRNA in lung cancer tissues relative 
to adjacent non-cancerous tissues. The results indicated 
that lncRNA-SNHG7 mRNA was obviously upregulated 
in lung cancer tissues compared to adjacent non-cancerous 
tissues  (Fig.  1A). Furthermore, we analyzed the effect of 
lncRNA-SNHG7 mRNA in human bronchial epithelial cells 
(BEAS-2B) and three human lung cancer cell lines (H125, 
95D and A594). qRT-PCR was used to measure the expression 

Figure 1. Expression levels of lncRNA-SNHG7 in lung cancer clinical 
specimens and cell lines. (A) lncRNA-SNHG7 mRNA was upregulated in 
lung cancer tissues compared to adjacent non-cancerous tissues from 26 lung 
cancer patients. Total RNA was isolated from lung cancer tissues, and 
lncRNA-SNHG7 mRNA levels were quantified by qRT-PCR. GAPDH was 
used as housekeeping-gene controls. (B) Effects of lncRNA-SNHG7 expres-
sion in lung cancer cell lines. The expression level of lncRNA-SNHG7 was 
detected by qRT-PCR and significantly increased in lung cancer cell lines 
compared with BEAS-2B. The values of expression level are presented as the 
mean percent of means ± SD (n=3; *P<0.05, **P<0.01 and ***P<0.001).
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level of lncRNA-SNHG7 mRNA in the cell lines above. 
lncRNA‑SNHG7 mRNA markedly increased in three human 
lung cancer cell lines (H125, 95D and A594) compared to human 
bronchial epithelial cells (BEAS-2B). Among the three human 
lung cancer cell lines, the expression level of lncRNA-SNHG7 
mRNA in A594 cells was the most remarkable (Fig. 1B). Thus, 
we chose the A594 cells as target cells.

Silence of lncRNA-SNHG7 expression by siRNA inhibits 
proliferation, migration and invasion, and promotes apop-
tosis of A594 cells. A594 cells were transfected with negative 
control (NC) siRNAs and lncRNA-SNHG7 siRNA for 48 h, 
respectively. The expression effects of silence of lncRNA-
SNHG7 mRNA expression by siRNA in A594 cells were 
measured by qRT-PCR. As shown in Fig. 2A, the expression of 
lncRNA-SNHG7 was markedly suppressed through lipofectin 
transfection compared to NC. CCK-8 assay was used to detected 
cell proliferation ability. As shown in Fig. 2B, the prolifera-
tion ability of A594 cells transfected with lncRNA‑SNHG7 
siRNA was significantly suppressed compared with the 
control group (P<0.05). Apoptotic cell death was detected 
by flow cytometric analysis with Annexin V-FITC and PI 
staining in A594 cells transfected with lncRNA-SNHG7 
siRNA for 48 h. Knockdown of lncRNA-SNHG7 in A594 
cells by siRNA accelerated apoptosis of A594 cells. As shown 
in Fig. 2C and D, the apoptosis cells percentage of A594 cells 
transfected with lncRNA‑SNHG7 siRNA was 30.7%, while the 
control group was 12.4%. Thus, the apoptotic cell percentage 
of in A594 cells with knockdown of lncRNA-SNHG7 by 

Figure 2. Silence of lncRNA-SNHG7 expression by siRNA inhibits proliferation and promotes apoptosis of A594 cells. (A) The expression effects of silence of 
lncRNA-SNHG7 mRNA expression by siRNA in A594 cells. Cells were transfected with 50 µM negative control (NC) siRNAs and 50 µM lncRNA‑SNHG7 
siRNA for 48 h respectively, total RNA was isolated, qRT-PCR showed that expression levels of lncRNA-SNHG7 compared to negative control. (n=3; **P<0.01). 
(B) lncRNA-SNHG7 promoted the proliferation ability of human lung cancer cells. The cell viability assay was accomplished by CCK-8 at three different 
durations (24, 48 and 72 h). The quantitative values of cell viability are showed by the mean percent of means ± SD (n=3; *P<0.05). (C and D) lncRNA-SNHG7 
inhibits the apoptosis of A594 cells. Apoptotic cell death was detected by flow cytometric analysis with Annexin V-FITC and PI staining in A594 cells trans-
fected with 50 µM lncRNA-SNHG7 siRNA for 48 h. The right lower quadrant indicates the relative proportions of early apoptosis, the right upper quadrant 
indicates the relative proportions of late apoptosis (**P<0.01).

Figure 3. Silence of lncRNA-SNHG7 expression by siRNA inhibits migra-
tion and invasion ability of A594 cells. A594 cells transfected with negative 
control (NC) and lncRNA-SNHG7 siRNA for 48 h and seeded in Transwell. 
(A) Migrated and invasive cells were stained with crystal violet solution and 
(B) quantification of migrated and invasive cells is shown as percentage of 
control. Magnification, x200; scale bars, 10 µm (**P<0.01).
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siRNA increased 1.48  times. Transwell assay was used to 
detect migration and invasion abilities of A594 cells trans-
fected with lncRNA‑SNHG7 siRNA for 48 h. Knockdown of 
lncRNA‑SNHG7 in A594 cells by siRNA decreased the ability 
of cell migration and invasion (Fig. 3A and B). Therefore, 
knockdown of lncRNA‑SNHG7 in A594 cells inhibited the 
capacity of proliferation, migration and invasion and promoted 
the capacity of apoptosis of A594 cells.

lncRNA-SNHG7 physically interacts with FAIM2 in lung 
cancer clinical specimens and A594 cells. In our research, 
we demonstrated that lncRNA-SNHG7 inhibited the 
capacity of apoptosis of A594 cells. Therefore, FAIM2, an 
inhibitor of the Fas signaling pathway, was studied in lung 

cancer. In order to investigate the expression level of FAIM2 
in lung cancer tissues, western blotting was used to detect the 
expression levels of FAIM2 proteins in human lung cancer 
and paired adjacent non-cancerous tissues from four random 
lung cancer patients. As shown in Fig. 4A, FAIM2 protein 
was higher expressed in lung cancer tissues. qRT-PCR was 
used to measure the expression levels of FAIM2 mRNA in 
human lung cancer tissues. FAIM2 mRNA was also higher 
expression in lung cancer tissues (Fig. 4B).

Furthermore, to investigate the correlation between 
lncRNA‑SNHG7 and FAIM2 in human lung cancer tissues 
qRT-PCR results were analyzed. As shown in Fig.  4C, 
lncRNA-SNHG7 was of positive relevance with FAIM2 gene 
expression in human lung cancer tissues when A594 cells were 
transfected with FAIM2 siRNA for 48 h. The expression level 
of FAIM2 protein declined relative to NC (Fig. 4C). Therefore, 
lncRNA-SNHG7 increased the expression level of FAIM2 in 
lung cancer clinical specimens and A594 cells.

Silence of FAIM2 expression by siRNA inhibits proliferation, 
migration and invasion, and promotes apoptosis of A594 cells. 
Based on previous results that positive correlation between 
lncRNA-SNHG7 and FAIM2 gene expression was shown in 
human lung cancer tissues, in addition, lncRNA-SNHG7 can 
promote the expression level of FAIM2 in A594 cells. We 
further detected the effects of FAIM2 on A594 cell growth, 
migration, invasion and apoptosis. A594 cells were transfected 
with NC siRNAs and FAIM2 siRNA for 48 h, respectively. 
The expression effects of silence of FAIM2 mRNA and 
protein expression by siRNA in A594 cells were performed 
by qRT-PCR and western blotting. The expression of FAIM2 
was markedly suppressed through transfecting with FAIM2 
siRNA compared to NC (P<0.01) (Fig. 5A and B). The prolif-
eration ability of A594 cells transfected with FAIM2 siRNA 
was measured by CCK-8 assay. The proliferation ability of 
A594 cells transfected with FAIM2 siRNA was significantly 
decreased compared with the control group (P<0.05) (Fig. 5C). 
Flow cytometric analysis was used to detect the apoptotic cell 
death of A594 cells transfected with FAIM2 siRNA with 
Annexin V-FITC and PI staining. We found that the apop-
totic cell percentage of A594 cells transfected with FAIM2 
siRNA was 32.3%, while the control group was 7.4%. Thus, 
the apoptotic cell percentage of A594 cells with knockdown of 
FAIM2 by siRNA increased 3.36 times (Fig. 5D and E). Thus, 
we indicated that silence of FAIM2 expression by siRNA 
increased apoptosis of A594 cells. Furthermore, we evaluated 
the ability of migration and invasion of A594 cells transfected 
with FAIM2 siRNA using Transwell assay. Silence of FAIM2 
expression by siRNA in A594 cells reduced the ability of cell 
migration and invasion (Fig. 6A and B). Therefore, we indi-
cated that knockdown of FAIM2 in A594 cells reduced the 
capacity of proliferation, migration and invasion and enhanced 
the capacity of apoptosis of A594 cells.

Discussion

The crucial results of the present study were that lncRNA-
SNHG7 was highly expressed in lung cancer tissues relative 
to adjacent non-cancerous tissues. FAIM2 was also over-
expressed in lung cancer tissues. lncRNA-SNHG7 was 

Figure 4. Expression correlation analysis of lncRNA-SNHG7 and FAIM2 
in lung cancer clinical specimens and A594 cells. (A) FAIM2 proteins have 
higher expression in lung cancer tissues. The expression levels of FAIM2 
proteins in human lung cancer and paired adjacent non-cancerous tissues 
from four random clinically-diagnosed lung cancer patients were mea-
sured by western blot analysis. GAPDH was used as a loading control. N, 
paired adjacent normal mucosa tissues; T, tumor tissues. (B) Significant 
upregulation of FAIM2 mRNA expression in lung cancer tissues compared 
to adjacent non-cancerous tissues. The expression level of FAIM2 mRNA 
in human lung cancer tissues was detected by qRT-PCR (n=26; **P<0.01). 
(C) Positive correlation between lncRNA-SNHG7 and FAIM2 gene expres-
sion in human lung cancer tissues by qRT-PCR (n=26; **P<0.01). (D) Silence 
of lncRNA-SNHG7 expression by siRNA in A594 cells reduced the expres-
sion of FAIM2 proteins. Protein extracts from A594 cells transfected with 
negative control (NC) and lncRNA-SNHG7 siRNA were assayed to western 
blot analysis using FAIM2 and GAPDH (loading control) antibody.
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associated with FAIM2 and there was a positive correlation 
between them in lung cancer. Silence of lncRNA-SNHG7 by 
siRNA repressed the level of FAIM2 protein in A594 cells. 
Silence of lncRNA‑SNHG7 and silence of FAIM2 by siRNA 
repressed the level of FAIM2 protein and suppressed cell 
proliferation, migration and invasion and accelerated apoptosis 
of A594 cells in vitro, respectively. Thus, our results showed 
that lncRNA-SNHG7 promotes the proliferation, migration 
and invasion and inhibits apoptosis of lung cancer cells by 
enhancing the FAIM2 expression and may be regarded as a 
potential therapeutic target for lung cancer.

Increasing number of studies has found that lncRNAs 
are connected with multiple genetic phenomena, such as 
transcriptional regulations, DNA methylation and chromatin 
remodeling  (14,33,34). Increasing evidence indicates that 
lncRNAs are interacted with genes, proteins or chromatin 
remodeling to influence the expression levels of genes (35,36). 
LncRNAs which are generated in intronic, intergenic, anti-
sense loci or overlapping regions play a great role in diverse 
gene regulatory functions  (37,38). At present, numerous 
studies have demonstrated that lncRNAs are involved in 
tumor carcinogenesis since it can accelerate cell proliferation 
through controlling correlative proteins (39-41). In the present 
study, we found that the expression levels of lncRNA-SNHG7 
mRNA and protein obviously increased in lung cancer 
tissues compared to adjacent non-cancerous tissues. lncRNA-
SNHG7 promoted the expression of FAIM2 protein and then 
inhibited A594 cell apoptosis. We also showed that silence 

Figure 5. Silence of FAIM2 expression by siRNA inhibits proliferation and promotes apoptosis of A594 cells. (A) The expression effects of silence of FAIM2 
mRNA expression by siRNA in A594 cells. Cells were transfected with 50 µM negative control (NC) siRNAs and 50 µM FAIM2 siRNA for 48 h respectively, 
total RNA was isolated, qRT-PCR showed expression levels of FAIM2 compared to negative control. (n=3; **P<0.01). (B) The expression effects of silence of 
FAIM2 protein expression by siRNA in A594 cells. Cells were transfected with 50 µM negative control (NC) siRNAs and 50 µM FAIM2 siRNA for 48 h, 
respectively, total protein was isolated, western blotting analysis of the expression levels of FAIM2 proteins compared to negative control. (C) Silence of 
FAIM2 expression by siRNA controls the proliferation ability of A594 cells. The cell viability assay was accomplished by CCK-8 at three different durations 
(24, 48 and 72 h). The quantitative values of cell viability are showed as the mean percent of means ± SD (n=3; *P<0.05). (D and E) FAIM2 inhibits apoptosis of 
A594 cells. Apoptotic cell death was detected by flow cytometric analysis with Annexin V-FITC and PI staining in A594 cells transfected with 50 µM FAIM2 
siRNA for 48 h. The right lower quadrant indicates the relative proportions of early apoptosis, the right upper quadrant indicates the relative proportions of 
late apoptosis (**P<0.01).

Figure 6. Silence of FAIM2 expression by siRNA inhibits migration and 
invasion ability of A594 cells. A594 cells transfected with negative control 
(NC) and FAIM2 siRNA for 48 h and seeded in Transwell. Migrated and 
invasive cells were stained with crystal violet solution (A) and quantifica-
tion of migrated and invasive cells is shown as percentage of control (B). 
Magnification, x200; scale bars, 10 µm (*P<0.01).
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of lncRNA‑SNHG7 by siRNA suppressed cell proliferation, 
migration, and invasion and accelerated apoptosis of A594 
cells in vitro. These results suggest that lncRNA-SNHG7 is an 
important molecule for tumor development and may become a 
potential biomarker for the treatment of lung cancer.

FAIM2, as a gene of the LFG family, will have very 
important effect in protecting cells against apoptosis 
by directly bonding the Fas receptor  (31,42). It has been 
discovered that LFG was overexpressed in the mostly neuron 
and hippocampus cells (31). Recent studies have shown that 
expression of the FAIM2 was interrelated to high fat (43) and 
the different methylation levels of the FAIM2 promoter was 
markedly related to obesity (44). FAIM2 gene is associated 
with obesity (45), simultaneously, obesity is partly related to 
tobacco smoking which causes the development of cancer. 
However, the functional mechanism of FAIM2 is not entirely 
clear in lung cancer. In the present study, we have demonstrated 
that the expression level of FAIM2 mRNA increased in lung 
cancer tissues compared to adjacent non-cancerous tissues. 
Furthermore, positive correlation between lncRNA-SNHG7 
and FAIM2 gene expression in human lung cancer tissues 
and silence of lncRNA-SNHG7 expression by siRNA reduced 
the expression of FAIM2 proteins in A594 cells. We also 
found that silence of FAIM2 expression by siRNA inhibited 
proliferation, migration and invasion and promoted apoptosis 
of A594 cells. These results suggest that FAIM2 also is an 
important molecule for tumor development.

In brief, the present study demonstrated that lncRNA-
SNHG7 as an oncogene promoting proliferation, migration 
and invasion, and inhibiting apoptosis of lung cancer cells 
by enhancing the FAIM2 expression. This finding shows that 
lncRNA-SNHG7 is a momentous molecule for tumor progres-
sion and provides significant potential to develop new therapies 
to prevent or treat lung cancer.
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