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Abstract. Lung cancer is the most common cancer type world-
wide and the leading cause of cancer-related mortality. Diabetes 
is closely associated with the occurrence, development and 
prognosis of lung cancer. Therefore, the present study aimed 
to investigate whether SNCG could affect the proliferation of 
lung cancer cells induced by high glucose. Lung cancer cells 
induced by high glucose simulated the pathologies of patients 
with lung cancer with diabetes in vitro. The proliferation of 
HBE cells and lung cancer cells after transfection and treat-
ment of glucose was detected using Cell Counting Kit-8 assay. 
The mRNA expression levels of synuclein γ (SNCG), insulin-
like growth factor 1 (IGF-1) and IGF-1 receptor (IGF-1R) in 
HBE cells and lung cancer cells alone, or cells induced by high 
glucose were analyzed via reverse transcription-quantitative 
(RT-q)PCR analysis. Moreover RT-qPCR analysis was used 
to determine the transfection efficiencies. The clone forma-
tion ability, migration and inflammation of lung cancer cells 
after high glucose induction and transfection were detected 
using clone formation, wound healing and ELISA assays. The 
protein expression levels of SNCG, IGF-1, IGF-1R, ERK 1/2, 
phosphorylated (p)-ERK1/2 and JNK in lung cancer cells after 
high glucose induction and transfection were determined using 
western blot analysis. The results suggested that high glucose 
significantly promoted the proliferation of A549, NCI-H1975 
and SK-MES-1 cells at 24 and 48 h, as well as upregulated the 
expression levels of SNCG, IGF-1 and IGF-1R. Knockdown 
of SNCG suppressed the proliferation, clone formation ability 
and migration, but alleviated inflammation in A549 cells 
induced by high glucose. Knockdown of SNCG suppressed 
the expression levels of SNCG, IGF-1, IGF-1R, ERK1/2 and 

p-ERK1/2, while it promoted JNK expression in A549 cells 
induced by high glucose. The effect of AXL1717 (an IGF-1R 
inhibitor) treatment on cells was consistent with that of SNCG 
knockdown. In conclusion, inhibition of SNCG suppresses 
proliferation of lung cancer cells induced by high glucose.

Introduction

With the development of medical technology, there has 
been increased early prevention and diagnosis of cancer, 
improved awareness of cancer prevention and significantly 
reduced cancer mortality worldwide. Over the past 20 years, 
the number of cancer-related mortalities has decreased by 
~2.4 million ((1). However, lung cancer remains the number 
one cause of mortality by cancer (2). The 5-year survival rate 
of patients with lung cancer is only 18%, and early diagnosis 
of lung cancer can decrease the mortality rate by 10-50 times. 
However, most patients with lung cancer are diagnosed at an 
advanced stage (3).

According to the 2017 Global Diabetes Map (8th edition), 
~425  million adults (20-79  years) worldwide suffer from 
diabetes, with China accounting for 114.4  million cases, 
ranking first in the world (4). Several studies have reported 
that diabetes is a risk factor for lung cancer and leads to poor 
prognosis (5-7). Therefore, it is important to identify effective 
methods to treat patients with lung cancer with diabetes.

The synuclein γ (SNCG) gene encodes the γ-synuclein 
protein that is considered to be the third member of the synu-
clein family (α, β and γ), which are reported to be involved 
in the pathogenesis of neurodegenerative diseases. SNCG is 
also known as breast cancer specific gene 1, and is highly 
expressed in advanced breast cancer tissues  (8). In recent 
years, studies have revealed that SNCG expression is abnor-
mally high in breast (9,10), esophageal (11), colorectal (12), 
bladder (13), ovarian (9), lung cancer (14) and other malignant 
tumors. Moreover, there is close association between SNCG 
expression and development of malignant tumors. A study (15) 
has shown that SNCG and insulin-like growth factor 1 (IGF-1) 
receptor (IGF-1R) are mutually regulated in various types 
of tumors, such as breast, hepatoma, colon cancer and lung 
cancer. Inhibition of SNCG may inhibit IGF-1/IGF-1R-induced 
cell proliferation and migration; furthermore, IGF-1R inhibi-
tors can block the abnormal expression of SNCG in cancer 
cells (15).
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IGF-1 and IGF-1R are important growth factors in the 
body. IGF-1 can be expressed in all parts of the body, while 
it is mainly synthesized and secreted by the liver and exerts 
an insulin-like effect on tissue cells (16). IGF-1R, which is 
highly expressed in most human tumor tissues, can promote 
the growth and proliferation, while inhibit the apoptosis of 
tumor cells (17). Most diabetic patients are accompanied by 
hyperinsulinemia, with a certain level of IGF-binding protein 
inhibition and relatively increased levels of free IGF-1 (18). 
Moreover, IGF-1 is highly expressed in lung, colorectal, 
breast, prostate cancer and other cancer types, which promotes 
the binding of IGF-1 and IGF-1R, thereby activating the 
IGF-1/IGF-1R signaling pathway to promote the development 
of tumors (19).

Therefore, the present study aimed to investigate whether 
SNCG could affect the proliferation of lung cancer cells 
induced by high glucose. The results may provide further 
background for the treatment of lung cancer, especially for 
patients with lung cancer with diabetes.

Materials and methods

Cell culture and high glucose induction. Lung cancer cell 
lines (A549, NCI-H1975 and SK-MES-1 cells) were obtained 
from the American Type Culture Collection. HBE cells 
were purchased from Procell Life Science & Technology 
Co., Ltd. HBE cells and lung cancer cell lines were cultured 
in RPMI‑1640 medium (Thermo Fisher Scientific, Inc.) 
containing 10% FBS (Gibco; Thermo Fisher Scientific, Inc.) 
and 1% penicillin in 5% CO2 at 37˚C. HBE cells and lung 
cancer cells were treated with 5.5 mM glucose (Beyotime 
Institute of Biotechnology) and 25 mM glucose at 37˚C for 
24 and 48 h. The glucose concentrations were determined 
according to previous studies (20,21).

Cell transfection. Small interfering (si) RNA-SNCG was 
purchased from Shanghai GeneChem Co., Ltd. siRNA-
SNCG-#1 forward, 5'-GAAUGUUGUACAGAGCGUTT-3' 
and reverse, 5'-CACGCUCUGUACAACAUUCTC-3'. siRNA-
SNCG-#2 forward, 5'-CCUCUGCCUUGGACACCAUTT-3' 
and reverse, 5'-AUGGUGUCCAAGGCAGAGGAG-3'. siRNA 
NC forward, 5'-UUCUCCGAACGUGUCACGUTT-3' and 
reverse, 5'-CUUGAGGCUGUUGUCAUACTT-3'. According 
to the Lipofectamine® 2000 specification, lung cancer cells 
were transfected with siRNA NC (5 nM), siRNA1 (5 nM) and 
siRNA2 (5 nM) at 37˚C for 24 h and the cell adherence reached 
~50% for transfection using Lipofectamine® 2000 (Invitrogen; 
Thermo Fisher Scientific, Inc.). Subsequent experiments were 
performed 24 h after transfection.

Cell Counting Kit-8 (CCK-8) assay. HBE cells and lung cancer 
cells were seeded into 96-well plates (1x104 cells/well) and 
respectively treated with 5.5 mM glucose and 25 mM glucose 
at 37˚C for 24 h and 48 h. A549 cells respectively transfected 
with siRNA NC and siRNA-SNCG were treated with 25 mM 
glucose, and A549 cells were treated with AXL1717 (10 µM; 
MedChemExpress) and 25 mM glucose at 37˚C for 24 and 
48 h. According to the manufacturer's instructions, 10 μl 
CCK-8 solution (Beyotime Institute of Biotechnology) was 
added to each well, which was incubated at 37˚C for 4 h. 

The absorbance at a wavelength of 450 nm for each well was 
detected using a Thermomax microplate reader (Thermo 
Fisher Scientific, Inc.) in the dark.

Reverse transcription-quantitative PCR (RT-qPCR). 
Following the indicated treatments, TRIzol® reagent 
(Thermo Fisher Scientific, Inc.) was used to extract total 
RNA from lung cancer cells. cDNA was synthesized using 
the Transcriptor First Strand cDNA Synthesis kit (Roche 
Molecular Diagnostics) at 42˚C for 30 min. The expression 
levels of SNCG, IGF-1 and IGF-1R were determined using 
the SYBR-Green Real-time PCR kit (Beyotime Institute 
of Biotechnology). The thermocycling conditions were: 
95˚C for 25 sec, 95˚C for 15 sec, 60˚C for 25 sec, 72˚C for 
25 sec (35 cycles). The primer sequences were as follows: 
SNCG forward, 5'-ATGGATGTCTTCAAGAAGGG-3' 
and reverse, 5’-CTCTGTACAACATTCTCCTT-3’; IGF-1 
forward,  5 '-ACGCTCTTCAGTTCGTGTGT-3 '  and 
reverse, 5'-CTTCAGCGGAGCACAGTACA-3'; IGF-1R 
forward, 5 '-GGTGTCCAATAACTACATTG-3 '  and 
reverse, 5'-CAGCGGTTTGTGGTCCAGC-3'; and GAPDH 
forward, 5'-GAAGGTGAAGGTCGGAGT-3' and reverse, 
5'-GAAGATGGTGATGGGATT-3'. The relative expression 
levels of SNCG, IGF-1 and IGF-1R were calculated using the 
2-ΔΔCq method with GAPDH as a reference gene (22).

Clone formation assay. Following the indicated treatments, 
lung cancer cells were inoculated into a 6-well plate at a 
density of 1x105 cells/well. The cells were placed in a 37˚C 
cell incubator for culture. The medium was changed once 
for 2-3 days. After 15 days, the cells were washed with PBS 
three times, fixed with 4% formaldehyde for 30 min at room 
temperature, stained with crystal violet for 20 min at room 
temperature, washed with PBS and observed under a light 
microscope after drying (magnification, x100).

Wound healing assay. A549 cells were seeded in 6-well 
plates and A549 cells were treated with 5.5 mM glucose and 
25 mM glucose for 48 h. A549 cells respectively transfected 
with siRNA NC and siRNA-SNCG were treated with 25 mM 
glucose, and A549 cells were treated with AXL1717 (10 µM; 
MedChemExpress) and 25 mM glucose at 37˚C for 48 h. 
Once the cells were adherent, a scratch was made using a 
200-µl sterile pipette tip. Serum-free RPMI-1640 medium 
was then added for further culture for 24  h, and wound 
healing was observed and photographed under a light micro-
scope magnification, x100) 24 h after the scratch was made. 
The online image analysis system of WimScratch (Wimasis; 
https://www.wimasis.com/en/) used to measure the cell 
scratch width.

ELISA. Cells were cultured after the indicated treatments for 
24 h and the cell supernatant was collected after centrifuga-
tion (3,000 x g) at 4˚C for 15 min. The levels of TNF-α and 
IL-6 in cell supernatant were detected using respective TNF-α 
(PT518) and IL-6 (PI330) ELISA kits (Beyotime Institute of 
Biotechnology) according to the manufacturer's instructions.

Western blot analysis. Following the indicated treatments, 
lung cancer cells were lysed with cell lysis buffer (Beyotime 
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Institute of Biotechnology) and an ultrasonic cell disruptor. 
The cells were centrifuged at 3,000 x g at 4˚C for 15 min 
and the supernatant was obtained. Protein concentration was 
quantified using the protein concentration determination kit 
(Bio-Rad Laboratories, Inc.). A total of 20 µg protein/lane 
was separated using 10%  SDS-PAGE. Separated proteins 
were transferred to a PVDF membrane at 100 V and blocked 
with 5%  skim milk powder for 2  h at room temperature. 
Subsequently, membranes were incubated with SNCG 
(cat. no. ab52633; 1:1,000; Abcam), IGF-1 (cat. no. ab133542; 
1:1,000; Abcam), IGF-1R (cat. no. ab182408; 1:1,000; Abcam), 
ERK1/2 (cat. no. ab184699; 1:10,000; Abcam), phosphorylated 
(p)-ERK1/2 (cat. no. ab223500; 1:400; Abcam), c-JNK (cat. no. 
ab199380; 1:2,500; Abcam) and GAPDH (cat. no. ab8245; 
1:1,000; Abcam) antibodies at 4˚C overnight. Following three 
washes with TBS-Tween-20 (0.05%), the membranes were then 
incubated with horseradish peroxidase-conjugated secondary 
antibody (cat. no. 7074; 1:1,000; Cell Signaling Technology, 
Inc.) at 25˚C for 1 h. Protein bands were visualized using 
an enhanced chemiluminescence system (Bio-Rad Clarity 
Western EC; Bio-Rad Laboratories, Inc.). Relative protein 
expression was quantified using Image-Pro Plus software 
(version 6.0; Media Cybernetics, Inc.)

Statistical analysis. All experiments were repeated three 
times, and experimental data are presented as the mean ± SD. 
SPSS 22.0 (IBM Corp.) was used for statistical analysis of all 
data, and GraphPad Prism 6 (GraphPad Software, Inc.) was 
used for mapping. One-way ANOVA with Tukey's post hoc test 
was used for the comparison of mean values between groups. 
P<0.05 was considered to indicate a statistically significant 
difference.

Results

Proliferation of lung cancer cells increases after high 
glucose induction. After HBE cells and lung cancer cells 
were treated with 5.5 mM glucose, the proliferation of A549 
and NCI-H1975 cells was increased, while SK-MES-1 cell 
proliferation was not significantly different compared with 
HBE cells at 24 h. The proliferation of A549, NCI-H1975 and 
SK-MES-1 cells was significantly increased compared with 
HBE cells at 48 h (Fig. 1A). As presented in Fig. 1B, treatment 
of 25 mM glucose significantly increased the proliferation of 
A549, NCI-H1975 and SK-MES-1 cells compared with HBE 
cells at 24 and 48 h.

Expression levels of SNCG, IGF-1 and IGF-1R in lung cancer 
cells increase after high glucose induction. SNCG expression 
was increased in A549 and NCI-H1975 cells, while it was 
decreased in SK-MES-1 cells. IGF-1 expression was decreased 
and that of IGF-1R was increased in A549, NCI-H1975 and 
SK-MES-1 cells. The trend of SNCG, IGF-1 and IGF-1R 
expression levels was different in lung cancer cells compared 
with HBE cells (Fig. 2A). Following treatment of lung cancer 
cells with high glucose (25 mM), the expression levels of 
SNCG, IGF-1 and IGF-1R in lung cancer cells were increased 
compared with HBE cells; SNCG, IGF-1 and IGF-1R expres-
sion levels were highest in A549 cells (Fig. 2B). Therefore, 
A549 cells were chosen for subsequent experiments.

Knockdown of SNCG suppresses the proliferation and 
clone formation ability of lung cancer cells. Following 
transfection of A549 cells with siRNA negative control 
(NC), siRNA-SNCG-#1 and siRNA-SNCG-#2, SNCG 
expression was downregulated in cells transfected with 
siRNA-SNCG-#1 or siRNA-SNCG-#2, while its expression 
did not significantly change in cells transfected with siRNA 
NC. SNCG expression in A549 cells transfected with 
siRNA-SNCG-#1 was the lowest; hence, siRNA-SNCG-#1 
was selected for subsequent experiments (Fig. 3A). After 
A549 cells were treated with high glucose (25 mM), A549 
cell proliferation was enhanced, which was not signifi-
cantly affected by siRNA NC transfection. Knockdown of 
SNCG suppressed the proliferation of A549 cells, and the 
same effects were observed following AXL1717 treatment 
(Fig. 3B). The results of the clone formation assay indicated 
that the trend of clone formation ability of A549 cells in 
each group was consistent with the trend of A549  cell 
proliferation (Fig. 3C).

Knockdown of SNCG suppresses the migration of lung cancer 
cells induced by high glucose. As presented in Fig. 4, high 
glucose (25  mM) treatment enhanced A549 cell migra-
tion, an increase which was not affected when high glucose 
(25 mM)-induced A549 cells were transfected with siRNA 
NC. However, knockdown of SNCG suppressed the migra-
tion of high glucose (25 mM)-induced A549 cells, and the 
same effects were observed following AXL1717 treatment. 
AXL1717 treatment appeared to exhibit a significantly greater 

Figure 1. Proliferation of lung cancer cells is increased after high glucose 
induction. (A) Proliferation of HBE cells and lung cancer cells treated with 
normal glucose was detected using a CCK-8 assay. (B) Proliferation of HBE 
cells and lung cancer cells treated with high glucose was detected via a 
CCK-8 assay. *P<0.05, **P<0.01 and ***P<0.001 vs. HBE group. CCK-8, Cell 
Counting Kit-8.
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effect on cell migration compared with siRNA transfection 
(Fig. 4).

Knockdown of SNCG alleviates inflammation in lung cancer 
cells induced by high glucose. The levels of TNF-α were 
significantly elevated in high glucose (25  mM)-induced 
A549 cells, and siRNA NC transfection did not affect the 
levels of TNF-α in these cells. Knockdown of SNCG and 
AXL1717 treatment decreased TNF-α levels in high glucose 

(25 mM)-induced A549 cells (Fig. 5A). High glucose (25 mM) 
upregulated the levels of IL-6 in A549 cells and A549 cells 
transfected with siRNA NC. Moreover, knockdown of SNCG 
reversed the promotive effects of high glucose (25 mM) on 
the levels of IL-6, which was similar to AXL1717 treatment 
(Fig. 5B).

Knockdown of SNCG suppresses the proliferation-associated 
signaling pathway. High glucose (25  mM) promoted the 

Figure 2. Expression levels of SNCG, IGF-1 and IGF-1R in lung cancer cells are increased after high glucose induction. (A) Expression levels of SNCG, IGF-1 
and IGF-1R in HBE cells and lung cancer cells were determined via RT-qPCR analysis. (B) Expression of SNCG, IGF-1 and IGF-1R in HBE cells and lung 
cancer cells all treated with high glucose (25 mM) were determined using RT-qPCR analysis. *P<0.05, **P<0.01 and ***P<0.001 vs. HBE group. RT-qPCR, 
reverse transcription-quantitative PCR; SNCG, synuclein γ; IGF-1, insulin-like growth factor 1; IGF-1R, IGF-1 receptor.

Figure 3. Knockdown of SNCG suppresses the proliferation and clone formation ability of lung cancer cells. (A) Transfection effects of siRNA NC, 
siRNA-SNCG-#1 and siRNA-SNCG-#2 were confirmed via RT-qPCR analysis. ***P<0.001 vs. Control group; ###P<0.001 vs. siRNA-NC group; ∆P<0.05 vs. 
siRNA-SNCG-#1 group. (B) Proliferation of A549 cells after indicated treatment was detected using a CCK-8 assay. *P<0.05 and **P<0.01 vs. Control group; 

##P<0.01 and ###P<0.001 vs. Model group; ∆∆P<0.01 and ∆∆∆P<0.001 vs. Model + siRNA-NC group. (C) Clone formation ability of A549 cells after indicated 
treatment was detected using a clone formation assay. NC, negative control; siRNA, small interfering RNA; SNCG, synuclein γ; CCK-8, Cell Counting Kit-8.
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expression levels of SNCG, IGF-1 and IGF-1R, which were not 
significantly altered after siRNA NC transfection (Fig. 6A). 
The expression levels of SNCG, IGF-1 and IGF-1R in A549 
cells induced by high glucose (25 mM) were decreased after 
siRNA SNCG transfection or AXL1717 treatment. In addition, 
the inhibitory effects of siRNA-SNCG transfection on SNCG 
expression were more significant compared with AXL1717 
treatment, while the inhibitory effects of AXL1717 treatment 
on IGF-1R expression were more significant compared with 
siRNA-SNCG transfection. As presented in Fig. 6B, high 
glucose (25 mM) upregulated the expression levels of ERK1/2 
and p-ERK1/2, while JNK expression was downregulated 
in A549 cells. It was identified that knockdown of SNCG 
suppressed the expression levels of ERK1/2 and p-ERK1/2, 
but promoted JNK expression in A549 cells induced by 
high glucose (25 mM). The effects of AXL1717 treatment 
on the expression levels of ERK1/2, p-ERK1/2 and JNK was 
consistent with that of SNCG knockdown. AXL1717 treatment 
appeared to exhibit a significantly greater effect on expression 
of SNCG, IGF-1R and JNK compared with siRNA transfec-
tion.

Discussion

With the yearly increase of China's aging population and the 
prevalence of diabetes, the number of patients with lung cancer 

with diabetes is also rising  (23,24). Diabetes can shorten 
the survival time of patients with lung cancer, especially in 
patients with non-small cell lung cancer undergoing surgical 
treatment (25,26). Therefore, additional studies on patients 
with lung cancer with diabetes should be performed, and 
further researches on the mechanisms and possible interven-
tions are required.

Insulin raises the levels of free and bioactive IGF-1 in 
the bloodstream by inhibiting the liver's production of 
IGF-binding proteins  (27). Most human tumor cells have 
high expression levels of insulin receptors and IGF-1R (28). 
High concentrations of IGF-1 may increase the risk of 
multiple epithelial neoplasms (29) and influence the occur-
rence of breast cancer, endometrial cancer, prostate cancer 
and other tumors by regulating sex hormones (30). IGF-1 
and IGF-1R can also induce the transcription of the VEGF 
gene, upregulate VEGF expression and enhance the forma-
tion of new blood vessels, thereby promoting the occurrence 
and development of tumors (31). In the present study, the 
expression levels of IGF-1 and IGF-1R were increased in lung 
cancer cells induced by high glucose. AXL1717 served as an 
IGF-1R blocker to suppress SNCG expression in A549 cells 
induced by high glucose. It was found that AXL1717 treat-
ment suppressed the proliferation, clone formation and 
migration, as well as alleviated inflammation in A549 cells 
induced by high glucose.

Figure 4. Knockdown of SNCG suppresses the migration of lung cancer cells. The migration of A549 cells after indicated treatment was detected using a 
wound healing assay (magnification, x100). *P<0.05 and ***P<0.001 vs. Control group; ##P<0.01 and ###P<0.001 vs. Model group; ∆∆P<0.01 and ∆∆∆P<0.001 vs. 
Model + siRNA-NC group; $$P<0.01 vs. Model + siRNA-SNCG group. NC, negative control; siRNA, small interfering RNA; SNCG, synuclein γ.

Figure 5. Knockdown of SNCG alleviates the inflammation in lung cancer cells. Levels of (A) TNF-α and (B) IL-6 in supernatant of A549 cells after indicated 
treatment were detected using the appropriate ELISA kit. ***P<0.001 vs. Control group; ###P<0.001 vs. Model group; ∆∆∆P<0.001 vs. Model + siRNA-NC group. 
NC, negative control; siRNA, small interfering RNA; SNCG, synuclein γ.

https://www.spandidos-publications.com/10.3892/mmr.2020.11777
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SNCG and IGF-1R are mutually regulated in various 
types of tumors, including breast, hepatoma, colon and lung 
cancer (15). Surgucheva et al (32) reported that SNCG overex-
pression may enhance MMP gene expression by upregulating 
the MAPK pathway and phosphorylating AP-1, thereby 
promoting the migration and invasion of tumor cells. SNCG 
overexpression can stimulate proliferation and induce the 
metastasis of breast cancer cells (33). Shen et al (34) demon-
strated that inhibition of SNCG reduced the colony formation 
and invasion of breast cancer cells, and downregulation of the 
SNCG gene could inhibit tumor growth in vivo. In the present 
study, SNCG knockdown could suppress cell proliferation, 
clone formation and migration, and alleviated inflammation in 
A549 cells induced by high glucose.

ERK is a mitogen-transmitting signal transduction protein 
that participates in signaling pathways associated with prolif-
eration, invasion, migration and apoptosis of a large proportion 
of tumor cells (35). The ERK/JNK signaling pathway is an 
important intracellular pathway that regulates proliferation and 

apoptosis of tumor cells, and its abnormal activation affects 
proliferation, differentiation and apoptosis (36). Yang et al (37) 
indicated that ERK overexpression could enhance the prolif-
eration, migration and invasion of A549  cells. Moreover, 
ERK activates p90-ribosomal S6 kinase to inactivate the 
apoptotic protein Bad, thereby inhibiting cell apoptosis in lung 
cancer (38). It has also been reported that microRNA-23a could 
further inhibit the proliferation and migration of A549 cells by 
activating the JNK signaling pathway (39). In the present study, 
the proliferation, clone formation and migration of A549 cells 
induced by high glucose was decreased when p-ERK1/2 expres-
sion was downregulated and JNK expression was increased.

Downregulation of SNCG suppresses the proliferation, 
migration and tumorigenesis of gastric cancer by inhibiting the 
phosphorylation of AKT and ERK (40). Low-dose ProEGCG 
has also been reported to significantly enhance phosphoryla-
tion of JNK and p38 MAPK, and inhibit phosphorylation of 
Akt and ERK in endometrial cancer (41). The change in JNK 
was opposite to the changes in Akt and ERK in cancer; these 

Figure 6. Knockdown of SNCG suppresses the proliferation-related signaling pathway. (A) Expression levels of SNCG, IGF-1 and IGF-1R in A549 cells after 
indicated treatment were analyzed using western blot analysis. (B) Expression levels of ERK1/2, p-ERK1/2 and JNK in A549 cells after indicated treatment 
were analyzed via western blot analysis. *P<0.05, **P<0.01 and ***P<0.001 vs. Control group; #P<0.05, ##P<0.01 and ###P<0.001 vs. Model group; ∆P<0.05, 
∆∆P<0.01 and ∆∆∆P<0.001 vs. Model + siRNA-NC group; $$$P<0.001 vs. Model + siRNA-SNCG group. NC, negative control; siRNA, small interfering RNA; 
SNCG, synuclein γ; p-, phosphorylated; IGF-1, insulin-like growth factor 1; IGF-1R, IGF-1 receptor; t-, total.
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findings are consistent with the present results. In the present 
study, knockdown of SNCG suppressed the expression levels 
of ERK1/2 and p-ERK1/2, while promoted JNK expression in 
A549 cells induced by high glucose.

In conclusion, the present study demonstrated that SNCG 
knockdown suppressed the proliferation, clone formation and 
migration, as well as alleviated inflammation of A549 cells 
induced by high glucose, which provides a background for the 
treatment of patients with lung cancer with diabetes. However, 
there are limitations to the present study. For instance, overex-
pression experiments were not included in this study and such 
experiments would strengthen the results of the present study. 
Moreover, there was no animal model to further investigate the 
role of SNCG in lung cancer under the condition of high glucose 
in vivo. These limitations should be resolved in future studies.
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