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ABSTRACT
The tumor-promoting or tumor-suppressing functions of Glia maturation factor gamma (GMFG) were 
described in several cancers. However, how GMFG regulates lung cancer progression is elusive. 
Bioinformatics analysis was employed to analyze GMFG expression in lung adenocarcinoma (LUAD) 
and lung squamous cancer (LUSC) as well as its significance in prognosis prediction and diagnosis in 
lung cancer patients. CCK8 and colony formation assays were adopted to evaluate the impact of 
GMFG overexpressing and depleting on lung cancer cell proliferation. And in vivo experiments were 
implemented. Luciferase reporter assays were used to disclose the signaling pathway mediated by 
GMFG in lung cancer. GMFG expression was lower in LUSC and LUAD tissues compared with normal 
lung tissues based on TCGA and GTEx databases. Low GMFG expression was associated with lower 
overall survival and shorter disease specific survival compared high GMFG expression. In vitro loss and 
gain functions assays demonstrated that ectopically GMFG expression dampened the lung cancer cell 
proliferation while GMFG knockout escalated the cell proliferation. The promoting effect of GMFG 
knockout on lung cancer tumorgenesis was also observed in vivo. More interesting, GMFG over-
expression reinforced the p53 signaling pathway in lung cancer cells, conversely GMFG deficiency 
disrupted p53 signaling pathway. In conclusion, we revealed that GMFG is fundamental to p53 
signaling pathway to inhibit lung cancer progression, highlighting the importance of GMFG as 
a p53 inducer for lung cancer patient’s diagnosis and therapy.
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Introduction

Lung cancer is the second frequently diagnosed 
malignancy following breast cancer, accounting 
for 11.4% of all newly-diagnosed cases [1]. An 
approximately 18% fatality rate was recorded in 
individuals suffering from lung cancer. Among 
lung cancer, about 85% are non-small cell lung 
cancer (NSCLC) which are further histologically 
subgrouped into lung adenocarcinoma (LUAD) 
and lung squamous cancer (LUSC) [2]. The cur-
rent mainstay interventions against lung cancer 
are mostly beneficial for the patients in early 
stage [3]. However, most cases are found at 
advanced stages due to inconspicuous symptoms. 
Therefore, better deciphering the underlying 
mechanism is instrumental to lung cancer diagno-
sis and therapy.

Glia maturation factor gamma (GMFG) gene 
locates on chromosome 19q13.2 and consists of 7 

exons. It encodes a member of actin- 
depolymerizing factor (ADF)/cofilin family which 
is critical for reshaping the actin cytoskeleton. 
Originally, GMFG protein is assumed as a glia 
maturation factor which is a critical inducer of 
brain cell growth [4]. However, currently accumu-
lating evidence showed that GMFG is involved in 
the initiation of daughter filament growth, 
enabling neutrophil and T cell migration [5]. Due 
to the important role of the actin cytoskeleton 
remodeling in cancer cell fate, angiogenesis [6] 
and tumor immune evasion [7], cellular iron meta-
bolism [8], its biofunction in various cancer inter-
ested researchers. Zou et al demonstrated that 
GMFG is highly expressed in epithelial ovarian 
cancer and negatively associated with clinical out-
come [9]. Furthermore, the lessened migratory 
and invasive capacities of colorectal cancer cells 
is a consequence of GMFG silence [10]. However 
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in breast cancer, GMFG is found to be poorly 
expressed in cancer tissues, dismal clinical out-
come are detected in breast patients with low 
GMFG [11]. The context-dependent expression 
of GMFG was also validated by a TCGA pan- 
cancer analysis which reveals a low expression of 
GMFG in LUAD and LUSC [12]. However, no 
investigation is focused on the underlying 
mechanism in lung cancer.

In our present work, we aimed to explore the 
role of GMFG during lung cancer progression. 
Firstly, we verified GMFG expression and fore-
casted its prognostic and diagnostic values using 
TCGA and GTEx database. Following, we applied 
loss and gain functional assays to validate whether 
the GMFG is necessary for lung cancer progres-
sion. Meanwhile, a group of luciferase reporter 
vectors were applied to screen the potential signal-
ing pathway. Consequently, this study offers mole-
cular mechanistic insight into how GMFG 
suppresses the lung cancer growth, proposing tar-
geting GMFG might be a druggable approach to 
combat lung cancer.

Methods

Bioinformatics analysis

TCGA-LUAD dataset and TCGA-LUSC database 
were obtained from TCGA data portal (https:// 
tcga-data.nci.nih.gov/tcga) [13]. The GMFG 
expression was also acquired from GTEx database 
(https://www.gtexportal.org/home/). Based on 
these TCGA database and GTEx database [14], 
we applied the ggplot2 package to visualize the 
differential expression of GMFG mRNA in 
TCGA cancer tissues and TCGA normal tissues 
as well as that in TCGA cancer tissues and 
TCGA+GTEx normal tissues. The survival and 
ROC curves were plotted using ggplot2 packages

Cell culture and plasmids

Human lung cancer cell lines A549 and H1395 cells 
were purchased from Cell Storage Center of Wuhan 
University (Wuhan, China). A549 cells (F-12 K 
medium) and H1395 cells (RPMI-1640 medium) 
were maintained in the corresponding medium 

containing 10% fetal bovine serum and 1% penicil-
lin/streptomycin at a 37°C chamber with 5% CO2.

ATF6 Luciferase reporter plasmids, p53 lucifer-
ase reporter plasmids, E2F luciferase reporter plas-
mids, GR luciferase reporter plasmids, GLI 
luciferase reporter plasmids, AP1-luc Reporter 
gene plasmids and Myc luciferase reporter plas-
mids were purchased from Yeason Biological 
Technology Co. Ltd, Shanghai, China.

Construction of GMFG-overexpressing lung 
cancer cells

For GMFG ectopic expression, the recombinant 
vectors pcDNA3.1-Flag-GMFG were established 
by Tianyi Huayu, Biotech Co.Ltd.,Wuhan, China. 
A549 and H1395 cells at 75% confluence were 
transfected with pcDNA3.1-Flag-GMFG and the 
empty vectors with the help of Lipofectamine 
3000 (ThermoFisher, USA) in line of the manu-
facture’s instruction. 48 h posttransfection, GMFG 
overexpression were verified by western blots with 
Flag antibodies.

Construction of GMFG-deficient lung cancer cells

For GMFG knockout, sgRNA recognizing GMFG 
exon 1 and sgRNA target none were designed 
through the http://crispr.mit.edu [15] and their 
synthesized oligonucleotides were inserted into 
LentiCRISPRv2 vectors. The produced 
LentiCRISPRv2-sgRNA-GMFG exon 1 constructs 
or the control vectors were introduced into 293 T 
cells using Lipofectamine 3000. After 48 h, the med-
ium containing lentiviral particles were subjected to 
high-speed centrifugation and viral titer estimation 
using high-performance liquid chromatography. 
A virus titer of >1 × 108 infectious particles/ml was 
infected into A549 and H1399 cells. 48 h posttrans-
fection, 2 µg/ml puromycin were used to screen the 
cells. After 2 weeks, the positive clones were col-
lected and propagated, following verification with 
western blots and Sanger sequencing.

RT-qPCR

Total RNA was extracted from A549 and H1395 
cells using TRIzol reagent. 2 μg RNAs were reverse 
transcribed into cDNA using a ReverTra Ace 
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qPCR RT Kit (Toyobo life science, Japan). The 
mRNA of Bax, p21 and GMFG were evaluated by 
qPCR on 7500 Real Time PCR system (Applied 
Biosystems). 2−ΔΔCT [16] method was utilized to 
analyze the relative expression of target genes with 
normalization with GAPDH. p21 forward primer 
5′-GCCAGATTTGTGGCTCACTTCG and p21 
reverse primer 5′-ACGCTTGGCTCGGCTCTGG; 
BAX Forward primer-TGAAGACAGGGGCCTTT 
TTG; Reverse primer-AATTCGCCGGAGACA 
CTCG;

Western blot

Cells and mice lung tissues were treated with RIPA 
buffer (Amylet Scientific, China). After microcen-
triguation, the protein concentration was deter-
mined by Bio-Rad protein assay dye reagent 
(Biorad, Australia). 20 ug prepared protein sam-
ples were electrophoresed in 10% SCD-PAGE at 
constant 80 Volts and then electrotransferred into 
PVDF membranes. The diluted primary antibodies 
were added and incubated with the membranes at 
4°C after the membranes blocking using 5% skim 
milk powder. Next day, the membranes were 
exposed to the secondary antibodies at room tem-
perature for 1 h. ECL was used to developed blots 
with X-ray films.

CCK8 assays

Cells in logarithmic phase (1 × 103 cells/well) were 
maintained in 96-well plates. The plates were read 
with a microtiter plate reader at OD450 nm every 
2 days after 10 µl CCK8 solution (ThermoFisher, 
USA) was supplemented into each well for 
3 h [17].

Colony formation assay

3 x 104 cells in logarithmic phase were seed in 
6-well plates. After 10-day incubation at 37°C 
with 5% CO2, cells were subjected to 15-min 
fixation with 4% paraformaldehyde for 15-min 
following staining with GIMSA solution 
(Thermofisher, USA) for 30 min. The number 
of colonies more than 50 cells were macroscopi-
cally recorded and plotted.

Luciferase reporter assays

The 100 ng indicated luciferase reporter vectors 
were introduced into 1 × 103 H1395 cells coupled 
with indicated dose of pcDNA3.1-Flag-GMFG and 
10 ng pLK by Lipofectamine 3000 [18]. For 
another assays, the 100 ng indicated luciferase 
reporter vectors and 10 ng pLK were delivered 
into GMFG-deficient A549 cells. 48 h later, the 
luciferase activity was examined by Dual 
Luciferase Reporter Assay System. Firefly lucifer-
ase reporter activity was normalized to Renilla 
luciferase activity

Tumor formation in nude mice

12 SPF nude mice aged 4-week were purchased from 
the Animal Resource Center at the Wuhan Institute 
of Virology, Chinese Academy of Sciences, China. 
Ethical approval was granted by Animal Ethic 
Committee of the local hospital, and all assays with 
rats were fully complied with the Declaration of 
Helsink. All mice were caged at a constant tempera-
ture (22–25°C) with 40–50% humidity with a 12-h: 
12 h light-dark. Water and food was provided. 
1 × 107 GMFG-deficient A549 cells or the control 
cells were implanted subcutaneously into the flank 
of nude mice. 28 days after tumor inoculation. All 
mice were anesthetized and euthanized before the 
tumors were taken out and weighted.

Statistical analysis

Statistical calculations were carried out with 
Graphpad Prism 9.0. The significant difference 
between two groups was determined by Student’s 
t test, one ANOVA was used for comparisons 
among multiply groups. All the data were pre-
sented as mean ± SD. P < 0.05 were considered 
statistically significant.

Results

Firstly, a group of bioinformatics analysis verified 
the prognostic and diagnostic implication in lung 
cancer. Next, the loss and gain functional assays 
were conducted to dissect the critical role of 
GMFG during lung carcinomagenesis. Finally, 
detailed machinery was uncovered.
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GMFG expression is down-regulated in lung 
cancer tissues

To mine the biofunction of GMFG in lung cancer, 
we downloaded the cohort of Lung LUSC and 
LUAD from TCGA database coupled with GTEx 
database. As illustrated in Figure 1(a), the GMFG 
mRNA level was downregulated in LUAD and LUSC 
tissues compared with those in TCGA normal and 
GTEx normal lung tissues. The poor mRNA level of 
GMFG was also observed in TCGA tissues when 
compared with those in TCGA normal tissues 
(Figure 1(b)). The downregualted GMFG expression 
was further warranted in immunohistochemistry 
(IHC) from THPA database (Figure 1(c)). 
Furthermore, the correlation between GMFG 
mRNA level and clinical-pathological parameters of 
individuals suffering from LUAD and LUSC was 
analyzed based on the downloaded baseline informa-
tion from TCGA. As illustrated in Table 1, strong 
associations was observed with T stage, gender and 
age of LUAD patients and GMFG expression. 
Subsequently, Kaplan Meier survival analysis were 
conducted to assess the prognostic value of GMFG in 
lung cancer based on the TCGA database. The result 
showed that low GMFG in lung cancer tissues was 
tightly linked with inferior overall survival compared 
with its high expression (Figure 2(a)). The shorter 
disease specific survival was also displayed in low- 
GMFG patients suffering from lung cancer com-
pared with high-GMFG patients (Figure 2(b)), 

through no significance was found in progress free 
interval between two groups of patients 
(Figure 2(c)). GMFG expression also presented sta-
tistical diagnostic values in lung cancer (Figure 2(d)). 
Overall, these outcome indicates that GMFG might 
play an important role during lung cancer 
malignancy.

GMFG overexpression constrains the lung cancer 
cell proliferation

To appraise the effect of GMFG in lung cancer, we 
firstly dissected its effect on lung cancer cell prolif-
eration in vitro. The constructs expressing FLAG- 
tagged GMFG and the empty vectors were intro-
duced into A549 and H1395 cells. The expression 
of GMFG was evidently elevated in lung cancer cells 
(Figure 3(a)). The lower colony formatting rate was 
also examined in GMFG-overexpressing lung cancer 
cells compared those in control groups (Figure 3(b)). 
Outcome of CCK8 assays demonstrated that over-
expression of GMFG suppressed the proliferation of 
lung cancer cells (Figure 3(c)).

GMFG deficiency accelerates the lung cancer cell 
proliferation

We continuously assessed GMFG depletion on lung 
cancer cell in vitro. Before that, we employed CRISP/ 
Cas9 technology to mediate GMFG knockout. The 

Figure 1. GMFG expression is down-regulated in lung cancer tissues a, The GMFG expression in LUAD/LUSC samples in TCGA 
database and normal lung tissues from TCGA+GTEx database. b.The GMFG expression in normal lung and LUAD/LUSC samples is 
shown using TCGA database. c. The results of immunohistochemistry of GMFG in normal lung and LUAD/LUSC tissues using THPA 
database are displayed. LUAD: lung adenocarcinoma; TCGA: The Cancer Genome Atlas; THPA: The Human Protein Atlas. GTEx: 
Genotype-Tissue Expression.Prognosis, diagnostic analysis of GMFG in TCGA cohort.

BIOENGINEERED 9287



Table 1. Correlation between GMFG expression and clinicopathologic charac-
teristics of LUAD patients.

Characteristic
Low expression of 

GMFG
High expression of 

GMFG p

n 267 268
T stage, n (%) 0.024

T1 72 (13.5%) 103 (19.4%)
T2 153 (28.8%) 136 (25.6%)
T3 29 (5.5%) 20 (3.8%)
T4 12 (2.3%) 7 (1.3%)

N stage, n (%) 0.468
N0 168 (32.4%) 180 (34.7%)
N1 47 (9.1%) 48 (9.2%)
N2 43 (8.3%) 31 (6%)
N3 1 (0.2%) 1 (0.2%)

M stage, n (%) 0.439
M0 180 (46.6%) 181 (46.9%)
M1 15 (3.9%) 10 (2.6%)

Pathologic stage, n (%) 0.191
Stage I 134 (25.4%) 160 (30.4%)
Stage II 66 (12.5%) 57 (10.8%)
Stage III 47 (8.9%) 37 (7%)
Stage IV 15 (2.8%) 11 (2.1%)

Primary therapy outcome, n (%) 0.079
PD 45 (10.1%) 26 (5.8%)
SD 18 (4%) 19 (4.3%)
PR 2 (0.4%) 4 (0.9%)
CR 157 (35.2%) 175 (39.2%)

Gender, n (%) 0.034
Female 130 (24.3%) 156 (29.2%)
Male 137 (25.6%) 112 (20.9%)

Race, n (%) 0.298
Asian 5 (1.1%) 2 (0.4%)
Black or African American 31 (6.6%) 24 (5.1%)
White 197 (42.1%) 209 (44.7%)

Age, n (%) 0.064
≤65 139 (26.9%) 116 (22.5%)
>65 120 (23.3%) 141 (27.3%)

Residual tumor, n (%) 0.465
R0 182 (48.9%) 173 (46.5%)
R1 8 (2.2%) 5 (1.3%)
R2 1 (0.3%) 3 (0.8%)

Anatomic neoplasm subdivision, 
n (%)

0.196

Left 94 (18.1%) 111 (21.3%)
Right 164 (31.5%) 151 (29%)

Anatomic neoplasm 
subdivision2, n (%)

1.000

Central Lung 35 (18.5%) 27 (14.3%)
Peripheral Lung 73 (38.6%) 54 (28.6%)

number_pack_years_smoked, 
n (%)

0.863

<40 97 (26.3%) 91 (24.7%)
≥40 96 (26%) 85 (23%)

Smoker, n (%) 0.066
No 30 (5.8%) 45 (8.6%)
Yes 233 (44.7%) 213 (40.9%)

OS event, n (%) 0.118
Alive 162 (30.3%) 181 (33.8%)
Dead 105 (19.6%) 87 (16.3%)

DSS event, n (%) 0.220
Alive 182 (36.5%) 197 (39.5%)
Dead 66 (13.2%) 54 (10.8%)

PFI event, n (%) 0.901
Alive 153 (28.6%) 156 (29.2%)
Dead 114 (21.3%) 112 (20.9%)

Age, meidan (IQR) 65 (58.5, 71) 68 (59, 73) 0.033
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expression of endogenous GMFG was completely 
removed in lung cancer cells (Figure 4(a)). More 
interesting, GMFG knockout enhanced the number 

of cellular colony in lung cancer cell (Figure 4(b)). 
Likewise, the higher proliferative rate was also 
detected in GMFG-deficient lung cancer cells 

Figure 2. Prognosis, diagnostic analysis of GMFG in TCGA cohort a. Overall survival curves showing overall survival in GMFG high and 
low expression groups. b. Disease specific survival curves showing overall survival in GMFG high and low expression groups. 
c. Progress Free Interval curves showing overall survival in GMFG high and low expression groups. d. The diagnostic values of GMFG 
expression in lung cancer using ROC curve analysis.

Figure 3. GMFG enforced expression inhibits the lung cancer cell proliferation. Overexpression of GMFG inhibited proliferation and 
colony formation of lung cancer cells in vitro. a. The overexpression efect of Flag-tagged GMFG-overexpressed plasmid in lung 
cancer cells. b. Overexpression of GPX3 inhibited colony formation of A549 and H1395 cells c.Overexpression of GMFG inhibited 
proliferation of A549 and H1395 cells. *P < 0.05.
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relative to that in normal cancer cells (Figure 4(c)). 
Collectively, GMFG depletion expression reduces 
the proliferation of lung cancer cell in vitro.

GMFG regulates p53 signaling pathway

To investigate how GMFG manipulates the lung 
cancer progress, we carried out luciferase 
reporter assays to screen the potential signaling 
way GMFG regulates. We disclosed that GMFG 

failed to increase ATF6, E2F, GR, Gli, AP1 and 
Myc but evidently increased p53 transcriptional 
activity (Figure 5(a)). More importantly, when 
transfected with different dose of GMFG- 
overexpressing vectors into A549 cells, we also 
detected a dose-dependent increment of p53- 
driven luciferase activities (Figure 5(b)). BAX 
and p21 are two critical downstream effectors 
of p53 signaling pathway. Hence, we also 
detected their expression in lung cancer cells 

Figure 4. GMFG depletion accelerates the lung cancer growth in vitro and in vivo. a.The GMFG depletion was verified by western 
blots. b. Depletion of GMFG increased colony formation of A549 and H1395 cells. c. Depletion of GMFG promoted proliferation of 
A549 and H1395 cells.

Figure 5. GMFG regulates p53 signaling pathway GMFG has the strongest effect on p53 transcriptional activity. a. A549 cells were 
cotransfected with ARE reporterfirefly luciferase (100 ng), pRL-TK (10 ng) and 50 ng GMFG-overexpressing vectors. Reporter assays 
were performed 24 h after transfection. b. A549 cells were cotransfected with indicated reporter firefly luciferase (100 ng), pRL-TK (10 
ng) and GMFG-overexpressing vectors (0, 100, 200, 400ng). c and d. Bax and p21 expression in GMFG-overexpressing A549 cells and 
the control groups. e and f. Bax and p21 expression in GMFG-deficient H1395 cells and the control groups.
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when GMFG overexpression or deficiency. As 
described in Figure 5(c,d), Bax and p21 mRNA 
levels and protein expression were elevated in 
A549 cells with GMFG overexpression, and yet 
they were reduced in GMFG-deficient H1395 
cells (Figure 5(d,e)). Therefore, GMFG might 
drive p53 signaling pathway to inhibit lung 
cancer cell proliferation.

GMFG deficiency promotes tumor growth in vivo

Considering the in vitro results, we figured out the 
consequence of GMFG depletions in vivo. GMFG- 
deficient A549 cells were subcutaneously injected 
into nude mice and then the tumor size and 
weight were recorded. As depicted in Figure 6(a, 
b), upon GMFG knockout, the tumor volumes and 
weights were enlarged. More interesting, GMFG 
deficiency reduced the P21 and Bax expression 
(Figure 6(c)). All these data suggested that 
GMFG promotes lung cancer cell proliferation 
in vitro and favors tumorgenesis in vivo.

Discussion

Identified as a critical regulator of cytokine- 
responsive protein, GMFG has been reportedly 
essential for various physiopathological processes 
[11]. Despite accumulating molecules clarified in 
cancer tumorigenesis, neither the roles of GMFG 
and mechanistic details remain enigmatic. This 
study disclosed that GMFG was downregualted in 
lung cancer tissues, and its expression was power-
ful in determining lung cancer prognosis and diag-
nosis. Moreover, overexpressing GMFG 
constrained the lung cancer cell proliferation 
while depleting GMFG showed an opposite 

scenario. More importantly, the tumor-promoting 
role of GMFG knockout was also validated in mice 
bearing A549 xenografts. Additionally, GMFG 
unregulated p53 signaling pathway, which inhib-
ited lung cancer progression. Our findings sug-
gested the essentiality of GMFG during lung 
cancer malignancy, and upregulating GMFG 
might be a promising approach for interrupting 
lung cancer malignancy.

Previous investigation about the expression and 
biofunction of GMFG in cancers has hitherto 
remained limited. Lan et al demonstrated that 
GMFG expression showed a contradictory effect 
in different neoplasms, depending on context [12]. 
Our findings demonstrated that GMFG was richly 
expressed in lung cancer based on bioinformatics 
analysis. Mounting evidence has demonstrated that 
GMFG is beneficial or detrimental in the cancer 
progression by regulating tumor cell behaviors. 
Our outcome demonstrated that ectopic GMFG 
expression restrained lung cancer cell proliferation. 
Conversely, GMFG deficiency promoted lung can-
cer growth in vitro and in vivo. Therefore, our data 
suggested that GMFG functions as a tumor- 
suppressor negatively regulating lung cancer.

To further ascertain how GMFG regulates lung 
cancer progression, we utilized a set of luciferase 
reporter vectors to screen the signaling inter-
rupted by GMFG. Interesting, GMFG just 
increased p53 transcriptional activity in lung can-
cer cells. However, p53 transcriptional activity 
was downregulated in GMFG-deficient lung can-
cer cells. As a transcription factor, p53 interfer-
ences with DNA repair, cellular proliferation and 
senescence and thereby suppresses tumor pro-
gression [19,20]. P53 gene is verified as one of 
most frequently alternated anti-oncogene [21,22]. 
Furthermore its mutation occurs 53% patient 

Figure 6. GMFG depletion promotes tumorigenesis in vivo a. Tumors were excised after euthanizing mice at the end of study, and 
two representative tumors from each group is shown to depict tumor size. b. Tumor weight were calculated. c. Total tissue lysates, 
prepared from the excised tumors, were utilized to measure the expression level of p21, Bax and GAPDH by Western blot.
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suffering from NSCLC [23]. P21 and Bax are the 
core member of p53 signaling pathway in execut-
ing cell cycle arrest and apoptosis, respectively 
[24,25]. During the induction of apoptosis, the 
released p53 from the nucleus to the mitochon-
dria interacts with p21 and leads to Bax libera-
tion, resulting in proapoptotic or anti- 
proliferative abilities of tumor cells [25]. 
Therefore, we further examined their expression 
in lung cancer cells when GMFG ectopic expres-
sion and knockout. Our data showed that over-
expression GMFG resulted in the elevated 
expression of P21 and Bax expression in lung 
cancer cells, while GMFG knockout produced an 
opposite results. Indeed, we observed obviously 
increased p21 and Bax expression in an A549 
NSCLC xenograft tumors with GMFG knockout. 
Therefore, GMFG exerts its tumor-suppressive 
function through activating p53 signaling path-
way via interacting p21 and liberating Bax. P53 
activation reportedly disables lung tumor trans-
formation and suppresses tumorgenesis. 
Furthermore, these findings are reminiscent of 
actin-related protein 2/3 (Arp2/3) complex that 
interplays with GMFG, governing actin dynamics 
during cell motility and thereby involving in sev-
eral carcinogenesis [26,27]. In NSCLC, Arp2/3 
complex is required for cytoskeleton assembly in 
lung cancer cells [8]. A transcriptional co-effector 
of p53 JMY is responsible for Arp2/3 activation 
and interfere the motility of human leukemia 
cells [28]. Overall, our findings suggest that 
GMFG might suppress lung cancer cell growth 
through activating p53 signaling pathway.

Conclusion

Collectively, this investigation demonstrates the 
novel tumor-suppressing role of GMFG on lung 
cancer cell proliferation through the p53 signaling 
pathway. In spite of our results provides a novel 
potential target for lung cancer intervention, the 
mechanism interceding GMFG and p53 in lung 
cancer still requires further verification.
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