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Objective. To investigate the expression of glutathione peroxidase 2 (GPX2) in human lung adenocarcinoma tissues and its effect
on the biological function of lung adenocarcinoma A549 cells.Methods. ,e expression of GPX2 in lung adenocarcinoma and its
effect on survival were analyzed by the TCGA database and the GEPIA 2 database. A total of 45 cases of primary lung ade-
nocarcinoma tissue specimens and 45 cases of their paracancerous tissue specimens were collected, and the expression of GPX2 in
the two types of tissues was detected by immunohistochemistry. Lung adenocarcinoma A549 cells were divided into the GPX2
overexpression group (GPX2), the GPX2 knockdown group (si-GPX2), the empty vector group (Vector), the siRNA negative
control group (si-NC), and the WT group; the mRNA level and protein expression of GPX2 in each group of A549 cells were
detected by real-time fluorescence quantitative PCR and Western blotting; the proliferation activity of each group of cells was
detected by the CCK-8 assay; the effect of GPX2 on cell migration and invasion ability was detected by the scratch assay and the
Transwell invasion assay; the apoptosis of each group of cells was detected by flow cytometry; Western blotting was performed to
detect the expression levels of Bax, Bcl-2, E-cadherin, vimentin, and MMP2 and MMP9 proteins in each group of cells. Results.
Bioinformatics analysis showed that the expression of GPX2 was strongly correlated with the prognosis of lung adenocarcinoma
patients (P< 0.01). ,e positive expression rates of GPX2 in lung adenocarcinoma and its paracancerous tissues were 66.0% and
15.7%, respectively (P< 0.05).,e results of RT-qPCR andWestern blotting showed that the expression level of GPX2mRNA and
protein in A549 cells in the GPX2 group increased, which was significantly higher than that in the WT group (P< 0.05); the
expression levels of GPX2 mRNA and protein in A549 cells in the si-GPX2 group were the same, that is, significantly lower than
the WT group (P< 0.05). GPX2 overexpression promoted the proliferation, migration, and invasion of A549 cells and inhibited
their apoptosis; the results in the si-GPX2 group were opposite to those in the GPX2 group. Compared with the WT group, the
expression of Bcl-2, vimentin, andMMP2 andMMP9 protein in the GPX2 group increased (P< 0.05), while the expression of Bax
and E-cadherin protein decreased in the GPX2 group (P< 0.05); the results in the si-GPX2 group were opposite to those in the
GPX2 group. Conclusion. ,e expression of GPX2 in lung adenocarcinoma is related to the prognosis of patients. It is proved that
GPX2 can promote the migration and invasion of lung adenocarcinoma cells and is related to the EMT/β-catenin pathway. ,us,
GPX2 is expected to be an important target for the diagnosis and treatment of lung adenocarcinoma.
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1. Introduction

Lung cancer has a perennial high incidence and mortality
rate worldwide [1]. Most lung cancers are detected at an
advanced stage, resulting in a short survival period for
patients [2]. Non-small cell lung cancer is the most common
type of lung cancer and can be further divided into lung
adenocarcinoma, lung squamous cell carcinoma, and lung
large cell carcinoma. Lung adenocarcinoma accounts for
45% to 50% of non-small cell lung cancer, and its incidence
is increasing year by year, posing a serious risk to human
health [3].,e occurrence and development of lung cancer is
closely related to abnormal gene expression and regulation.
,e predominant options for prolonging the survival and
improving the quality of life of lung cancer patients are now
still mainly chemotherapy and radiotherapy [4]. Although
great progress has been made in molecularly targeted
therapy worldwide in recent years, the average 5-year sur-
vival rate of patients with non-small cell lung cancer is still as
low as 15% [5]. ,e pathogenesis of lung adenocarcinoma,
such as epigenetic regulation and alterations at the gene and
protein levels, has not yet been fully elucidated. ,erefore, it
is of great significance to explore the molecular mechanism
of lung adenocarcinoma in order to better understand the
occurrence, development, and treatment of lung
adenocarcinoma.

Reactive oxygen species (ROS) are the products of redox
reactions in life and are involved in various biological
processes such as signal transduction, gene expression, cell
proliferation, differentiation, and apoptosis [6]. Excessive
ROS can lead to oxidative stress in the body, which in turn
leads to diseases such as aging, cardiovascular, and cere-
brovascular diseases, and cancer [7]. Glutathione peroxidase
(GPX) is a key antioxidant enzyme, which can eliminate the
damage caused by ROS and maintain the metabolic balance
of ROS in the body. GPX2 is a member of the GPX family [8]
and is mainly expressed in the gastrointestinal system, but
also in epithelial cells of the esophagus, lung, and liver [9].
Numerous studies have confirmed that the expression of
GPX2 is significantly upregulated in gastrointestinal tumors,
liver tumors, glioblastoma, lung adenocarcinoma, breast
cancer, and other cells [10–15]. Du et al. [16] used the online
tools GEPIA and cBioPortal database analysis to confirm
that the high expression of GPX2 mRNA is related to the
survival rate of patients with lung adenocarcinoma, but the
mechanism research still needs to be improved. Gao et al.
[17] found that GPX2 expression has a significant effect on
the prognosis of patients with lung adenocarcinoma by using
Oncomine and Kaplan–Meier plotter databases. In recent
years, the reports on the molecular mechanism and function
of GPX2 have provided broad ideas to study the mechanism
and treatment of human-related diseases.

In this study, the expression of GPX2 in lung adeno-
carcinoma and its effect on the prognosis of lung adeno-
carcinoma were analyzed by bioinformatics, then detected
the expression level of GPX2 in lung adenocarcinoma tissues
by immunohistochemistry, and observed the effect of GPX2
on the phenotype of A549 cells by overexpression and
knockdown of GPX2 gene in lung adenocarcinoma A549

cells, aiming to clarify the role of GPX2 in the development
of lung adenocarcinoma and provide theoretical basis for the
diagnosis and treatment of lung adenocarcinoma.

2. Materials and Methods

2.1. Main Reagents. DMEM (HyClone, USA), Fetal Bovine
Serum (Gibco, USA), Cell Counting Kit 8 (Beyotime Bio-
technology, China), PrimeScript™ RT Reagent Kit and SYBR
PremixExTaq™ II Reagent Kit (TaKaRa, Japan), RIPA Lysis
Buffer (Beyotime Biotechnology, China), Lipofectamine®2000 (Invitrogen, USA), AnnexinV-FITC/7-AAD Reagent
kit (Sino Biological, China), Bax, Bcl-2, E-cadherin,
vimentin antibodies, MMP2 and MMP9 antibodies (Abcam,
UK), electrochemiluminescence reagents (Azure Bio-
systems, USA), Transwell chamber (Corning-Costar, USA).
TRIzol reagent and primers for PCR were purchased from
Shanghai Biotech Bioengineering Co., Ltd. GPX2-siRNA
and PIRES-EGFP-GPX2 were synthesized by Shanghai
Sangon Bioengineering Co., Ltd.

2.2. Source of Specimens. During the period of March 2019
and December 2020, 45 cases of primary lung adenocarci-
noma tissue specimens and 45 cases of their paracancerous
tissue specimens were collected in the Department of Pa-
thology at Beihua University’s Affiliated Hospital of Pa-
thology. A total of 28 cases were male and 17 cases were
female, aged 42–75 years, with a mean age of 54.2 years.
None of the patients received radiotherapy or chemotherapy
before surgery, and the diagnosis was further confirmed
following surgery by pathological testing.

2.3. RNA Sequencing Data Mining and Statistical Analysis.
For GPX2 gene expression analysis in lung adenocarcinomas,
tumor RNA-seq and mRNA expression data from tumor-
paired normal tissue samples were downloaded from ,e
Cancer Genome Atlas (TCGA) database (https://portal.gdc.
cancer.gov/) and Gene Expression Profiling Interactive
Analysis 2 (GEPIA 2) database (https://gepia2.cancer-pku.cn/
#index). ,e Kaplan–Meier method was used to determine
the association between GPX2 and patient survival. Log-rank
was used to test KM survival analysis and to compare survival
differences between two or more groups. Time ROC analysis
was used to compare the prediction accuracy and risk score of
the GPX2 gene. Cox regression models were performed for
univariate and multivariate analysis. All statistical analyses
were performed using GraphPad Prism 7.

2.4. Cell Culture and Transfection. Human lung adenocar-
cinoma A549 cell line was preserved by the laboratory of the
School of Pharmacy, Beihua University. A549 cells were cul-
tured in the DMEM containing 10% FBS in a 37°C, 5% CO2
incubator. A549 cells in logarithmic growth phase were in-
oculated into a 24-well plate (1.0×105 cells per well). When the
cells were completely adherent and the cell density reached
70–80%, transfection was carried out according to the in-
structions of Lipofectamine®2000 kit. ,e experiments were
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divided into the overexpression PIRES-EGFP-GPX2 group
(GPX2), empty vector group (Vector), siRNA GPX2 knock-
down group (si-GPX2), siRNA negative control group (si-NC),
and WTgroup. ,e treated transfection reagent was added to
the culture plate and placed in the cell incubator, and the
subsequent experiments were carried out 48 h after
transfection.

2.5. Immunohistochemistry and Determination Criteria.
,e paraffin-embedded specimens were made into serial
paraffin sections with a thickness of 5 μm, mounted on slides,
and baked at 60°C for 24 h. After the sections were cooled, the
steps of deparaffinization, hydration, and antigen thermal
repair were performed with reference to the instructions of
the immunohistochemical staining kit. 1 :1000 dilution of
mouse anti-human monoclonal antibody GPX2 was incu-
bated overnight at 4°C, and then, the secondary antibody for
30min at room temperature was incubated; DAB was used
for color development. ,e staining results were determined
by double-blind trials using phosphate buffer as a negative
control, and the cells were considered positive if the cell pulp
or nucleus showed brownish-yellow granules. Protein ex-
pression was scored according to the staining intensity and
the number of positive cells, with the following criteria: (1) the
number of positive cells 0–5% was scored as 0, 6%–25% was
scored as 1, 26%–50% was scored as 2, and >50% was scored
as 3; and (2) the positive intensity was scored as 0 for colorless,
1 for pale yellow, 2 for brownish yellow, and 3 for brownish
brown.,e points of (1) (2) were added together, and the total
score was 0 as negative, 1–2 as weakly positive, 3–4 as
moderately strong positive, and 5–6 as strongly positive.

2.6. Detection of the Expression of GPX2 mRNA by Real-Time
qPCR (RT-qPCR). Total RNA was extracted with TRIzol
reagent, and the concentration and purity of RNA were
calculated bymeasuring the absorbance (A) values at 260 nm
and 280 nm with a UV spectrophotometer. ,e total RNA
was reverse transcribed into cDNA according to the in-
structions of the Takara reverse transcription kit. ,e ob-
tained cDNA was used as a template and SYBR Premix Ex
Taq was used as a fluorochrome for RT-qPCR detection.
Primers were designed using Primer 5.0 software, GPX2-F:
5′-CAAGACTTGG-3′; GPX2-R: 5′-GGTCTCTTC-3′;
β-actin-F: 5′-GATGAGATTGGCATGGCTTT-3′; β-actin-
R: 5′-CACCTTCACCGTTCCAGTTT-3′. β-Actin was used
as an internal reference. RT-qPCR reaction conditions were
as follows: 95°C for 15min; 95°C for 10 s, 60°C for 30 s, 72°C
for 30 s, 40 cycles; 60°C for 30 s, 95°C for 45 s, and 20°C for
10min. ,e GPX2 mRNA expression level in each sample
was calculated and analyzed using the 2−ΔΔCt formula. All
experiments were performed at least thrice.

2.7. Detection of Cell Proliferation Activity by CCK-8 Assay.
Cells in each group were evenly plated into 96-well plates at
2×103 cells/well (100 μL/well), and each group had 3 parallel
wells. After 24 h, 48 h, 72 h, and 96 h, 90 μL culture medium
and 10 μL CCK-8 reagent were added and blank control

wells containing only culture medium and CCK-8 reagent
were set. After culturing in the 5% CO2 incubator at 37°C for
2 h, the absorbance (A) value of the cells was detected at
450 nm. GraphPad Prism 7 software was used to draw the
proliferation curve of each group of cells over time. All
experiments were performed at least thrice.

2.8.Detection ofCellMigration by ScratchTest. After the cells
in each group were cultured overnight in 6-well plates
(1× 106 cells/well), scratches were carried out vertically with
a 200-μL pipette tip to keep the scratches in each well ba-
sically the same; the cells were washed three times with PBS
and were continued to be cultured in a serum-free medium
in the 5% CO2 incubator at 37°C. ,e cell distribution status
was observed after 24 h and 48 h. Microscopic photographs
were taken, and the ratio of the scratch area to the picture
area was calculated to determine the cell migration rate. All
experiments were performed at least thrice.

2.9. Detection of Cell Invasion by Transwell Assay. After 48 h
of transfection, the cells in each group were digested with
trypsin, and the concentration of the cell suspension was
adjusted to 2×105 cells/mL. 100 μL of the cell suspension
was added into the Transwell upper chamber, and 600 μL of
the complete medium was added into the lower chamber.
100 μL of the DMEMwas added to the upper chamber of the
control group. After being cultured in the incubator for 24 h
and 48 h, the upper chamber was taken out and the liquid in
the lower chamber was discarded.,e cells were stained with
Wright’s-Giemsa Staining Solution for 90 s, rinsed with PBS,
air-dried, and placed under an inverted microscope for
counting and taking pictures. All experiments were per-
formed at least thrice.

2.10. Detection of Apoptosis with a Flow Cytometer. ,e cells
in each group were digested with trypsin 48h after trans-
fection, and the suspension concentration was adjusted to
1× 105 cells/group. FlowJo V10 was used to analyze and plot
the data after the cells were treated according to the in-
structions of the apoptosis kit. All experiments were per-
formed at least thrice.

2.11. Detection of the Expression of Proteins by Western Blot.
In order to determine the total protein concentration of each
group by BCA assay, RIPA lysis was used to extract proteins
from GPX2 overexpression, empty vector, and knockdown
groups. Samples containing the same amount of protein
(30 μg) were separated using 10% sodium dodecyl sulfate
polyacrylamide gel electrophoresis (SDS-PAGE). Subse-
quently, the proteins were transfer embedded onto poly-
vinylidene fluoride (PVDF)membranes, and blocked with 5%
skim milk at room temperature for 2 h, and then, the PVDF
membranes with primary antibody diluent (1 : 2000) were
incubated overnight at 4°C. After washing the membranes
three times with TBST, 10 minutes per time, they were in-
cubated with the secondary antibody at 37°C for 1 h. After
washing, the bands were developed and exposed with ECL

Journal of Oncology 3



chemiluminescent solution. Gray value analysis of the bands
was performed using ImageJ 1.8.0 software. Using GADPH as
an internal reference, the protein expression levels of GPX2,
Bax, Bcl-2, E-cadherin, vimentin, and MMP2 and MMP9
were calculated. All experiments were performed at least
thrice.

2.12. Statistical Analysis. Statistical analysis was performed
using SPSS 19.0 (SPSS Inc. USA) statistical software. ,e cell
proliferation activity and protein expression level in cells
were in accordance with normal distribution, and the cell
migration rate and the number of invasive cells were
expressed as x ± s. ,e comparison between groups was
performed by one-way ANOVA. P< 0.05 indicated a value
with a statistical significance.

3. Results

3.1. Analysis of GPX2 Expression in Lung Adenocarcinoma.
Figure 1 depicts the distribution of GPX2 gene expression in
tumor tissues and normal tissues. By searching the ex-
pression of GPX2 in lung adenocarcinoma in GEPIA 2
database and matching with TCGA normal data, it revealed
that GPX2 expression levels were significantly higher in lung
adenocarcinoma tissues than in normal tissues, and there
was a highly significant difference in GPX2 expression levels
between the two groups of samples (P< 0.01).

3.2. Effect of GPX2 on the Prognosis of Lung Adenocarcinoma.
,e relationship between GPX2 gene expression and lung
adenocarcinoma was analyzed by the GEPIA database. As
shown in Figure 2(a), GPX2 gene expression was signifi-
cantly associated with prognosis. ,e risk curve and scatter
plot illustrate the relationship between the risk score and the
corresponding survival status of lung adenocarcinoma pa-
tients.,e higher the risk score, the higher the mortality.,e
results of the distribution of KM survival curves showed that
the median survival time (MS) of the GPX2 high expression
group (MS� 3.3) was significantly lower than that of the
GPX2 low expression group (MS� 4.1), and the overall
survival rate (OS) of patients with high GPX2 expression was
significantly lower than that in the low GPX2 expression
group (P � 0.0459, Figure 2(b)) suggesting that high GPX2
expression is associated with poor prognosis in patients with
lung adenocarcinoma. In order to evaluate the specificity
and sensitivity of the risk score in predicting the prognosis of
lung adenocarcinoma patients, the area under the ROC
curve value (AUC) of the risk score was evaluated. ,e AUC
value of risk score at 1 and 3 years was 0.567 and 0.541,
respectively (Figure 2(c)).

3.3. Expression of GPX2 in Lung Adenocarcinoma and Par-
aneoplastic Tissues. IHC showed that GPX2 was highly
expressed in lung adenocarcinoma tissues and lowly
expressed in paracancerous tissues (Figure 3). ,e positive
expression rates of GPX2 in lung adenocarcinoma tissues
and paracancerous tissues were 60.0% and 15.5%,

respectively, with statistically significant differences between
groups P< 0.05 (Table 1).,e comparison between groups
was performed by the chi square test.

3.4. GPX2mRNA and Protein Expression Levels in A549 Cells
in Each Group after Transfection. ,e transfection of cells in
the GPX2 group observed under a fluorescence microscope
is shown in Figures 4(a) and 4(b). RT-qPCR results
(Figure 4(c)) showed that compared with the WTgroup and
the vector group, the GPX2 mRNA expression in A549 cells
in the GPX2 group was increased, and the expression level in
the si-GPX2 group was significantly decreased (P< 0.05).
Western blot results showed (Figures 4(d)–4(g)) that the
relative expression level of GPX2 protein in A549 cells in the
si-GPX2 group was 0.69± 0.15, which was significantly lower
than that in the empty vector group (1.58± 0.16), and the
difference between groups was statistically significant
(P< 0.05). ,e relative expression level of GPX2 protein in
A549 cells in the GPX2 group was 2.09± 0.22, which was
significantly higher than that in the vector group
(1.58± 0.16) and the WT group (1.49± 0.18).

3.5. Detection of Proliferation Activity of A549 Cells in Each
Groupby theCCK-8MethodafterTransfection. It can be seen
from Figure 5 that the proliferation activity of A549 cells was
significantly reduced after GPX2 was knocked down. After
48 h and 72 h, the proliferation activity of the si-GPX2 group
was lower than that of the WT group and the si-NC group
(P< 0.05), and the proliferation activity of the GPX2 group
was significantly higher than that of the WT group and the
vector group (P< 0.05).
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Figure 1: TCGA and GEPIA analysis of GPX2 expression in
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3.6. Effects of GPX2 on the Ability of Cell Migration and In-
vasion in Each Group. As shown in Figure 6(a) and 6(c), the
wound healing rate of cells in the si-GPX2 group
(31.3%± 4.6%) was significantly lower (P< 0.01) compared
to the WT group (50.4%± 3.7%), while the wound healing
rate of cells in the GPX2 group (63.1%± 4.9%) was

significantly higher (P< 0.01). ,e results showed
(Figure 6(b)) that GPX2 group had significantly higher cell
invasion ability compared to the WT group (P< 0.01), and
the si-GPX2 group had decreased invasion ability compared
to the WT group, and the difference between groups was
statistically significant (P< 0.05).

(a) (b)

Figure 3: ,e expression of GPX2 in lung adenocarcinoma and paracancerous tissues via IHC (×200). (a) Lung adenocarcinoma tissues;
(b) paracancerous tissues.

Table 1: Expression of GPX2 in lung adenocarcinoma and paracancerous tissues.

Group Number of patients Positive Negatives Positive rate (%)
Lung adenocarcinoma tissues 45 27 18 60.0
Paracancerous tissues 45 7 38 15.5∗
∗Compared with the positive rate of the lung adenocarcinoma tissue, P< 0.05.
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Figure 2: GPX2 expression and survival status. (a) GPX2 expression, survival time, and survival status in TCGA database; (b) KM survival
curve distribution of GPX2 gene in TCGA database; (c) ROC curve and AUC values of GPX2 at different times.
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3.7. Effects of GPX2 onApoptosis of A549 Cells. ,e results of
flow cytometry (Figure 7) showed that compared with the
WTgroup (51.59%± 4.28%), the apoptosis rate of the GPX2
group (46.83%± 3.51%) was significantly lower, and the
apoptosis rate of the si-GPX2 group (66.51%± 4.94%) was
significantly increased (P< 0.05).

3.8. Expression Levels of Bax, Bcl-2, E-Cadherin, Vimentin,
and MMP2 and MMP9 Proteins in Each Group of Cells.
,e expression level of E-cadherin protein (Figure 8) in the
si-GPX2 group (2.137± 0.013) was significantly higher than
that in the WT group (1.000± 0.082) (P< 0.05), and the
GPX2 group (0.921± 0.011) was lower than the WT group
(1.000± 0.082) (P< 0.05). ,e expression level of vimentin
protein in the si-GPX2 group (0.370± 0.006) was signifi-
cantly lower than that in the WT group (1.000± 0.049), and
the GPX2 group (0.931± 0.008) was significantly higher than
that in the WT group (1.000± 0.072) (P< 0.05). Compared
with the WT group, the expression level of Bcl-2 protein in
the GPX2 group was increased, the protein level of Bax was

decreased, and the protein expression levels of MMP2 and
MMP9 were significantly upregulated (P< 0.05).

4. Discussion

Tumorigenesis is an extremely complex process that includes
genetics, somatic aberrations, and copy number variants
[18]. Only by better understanding the changing pattern of
cancer can we diagnose, treat, and prevent it accurately. In
recent years, big data bioinformatics analysis methods have
entered our vision and gradually become a new means to
decipher the pathogenic mechanism of tumors and to ensure
the molecular biology analysis of cancer [19].

GPX family plays an important role in the antioxidant
process, not only scavenging hydrogen peroxide and lipid
peroxides, but also playing an important role in cancer
progression [20]. In this study, we analyzed the expression
and prognosis of GPX2 in lung adenocarcinoma based on
bioinformatics and found that the expression level of GPX2
was significantly higher in lung adenocarcinoma tissues
compared with normal lung tissues, which initially
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Figure 4: (a) Image of A549 cells at normal light (×100). (b) Image of A549 cells at fluorescent. (c),e expression level of GPX2 in A549 cells
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confirmed that reduced GPX2 expression was associated
with the prognosis of lung adenocarcinoma. To further
determine the effect of GPX2 gene on the growth and
metastasis process of lung adenocarcinoma, GPX2

expression in clinical lung adenocarcinoma tissues com-
pared with paraneoplastic tissues was detected by immu-
nohistochemistry, and the results showed that GPX2
expression level was significantly increased in lung
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Figure 7: Apoptosis rate of A549 cells in each group: (a) GPX2; (b) WT; (c) si-GPX2.

WT GPX2 si-GPX2

E-cadherin

Vimentin

Bcl-2

Bax

MMP2

MMP9

β-actin

135 kDa

54 kDa

26 kDa

20 kDa

72 kDa

92 kDa

42 kDa

Figure 8: Expression levels of each protein in each group of cells.

Journal of Oncology 9



adenocarcinoma tissues. Overexpression and knockdown of
GPX2 gene in A549 cells showed significantly enhanced
proliferative activity, decreased apoptosis, and enhanced
migration and invasiveness of A549 cells in the GPX2 group
compared to the WT group, with the opposite results in the
si-GPX2 group. ,is shows that GPX2 plays an important
role in the development and progression of lung adeno-
carcinoma, which is expected to provide a basis for clinical
diagnosis and treatment of lung adenocarcinoma.

Yan and Chen [21] demonstrated that the over-
expression of GPX2 could reduce oxidative stress-induced
apoptosis in MCF7 cells, while the knockdown of GPX2
using RNAi enabled MCF7 cells to significantly increase
their sensitivity to oxidative stress-induced apoptosis. It was
found that A549 cells were more sensitive to apoptosis after
the knockdown of GPX2, and an increase in the expression
of the pro-apoptotic protein Bax and a decrease in the
expression of the anti-apoptotic protein Bcl-2 were also
found, which led to the speculation that GPX2 may affect
apoptosis by regulating the Bax/Bcl-2 protein family.

Invasion is an important feature of malignant tumors
[22–24], and MMP2 and MMP9 are the most widely studied
matrix metalloproteinases that play important roles in tu-
mor cell invasion and metastasis. Ning et al. reported [25]
that increased expression of MMP2 promoted invasion and
migration of laryngeal cancer cells. ,is led us to further
speculate that GPX2may enhance the invasive ability of lung
adenocarcinoma A549 cells by controlling the expression of
MMP2 and MMP9 proteins in lung adenocarcinoma cells.
Overexpression of GPX2 in A549 cells revealed a significant
increase in the expression levels of MMP2 and MMP9 in the
cells, while the inhibition of GPX2 expression significantly
decreased the expression levels of MMP2 and MMP9 in
A549 cells, tentatively confirming that the effect of GPX2 on
invasive metastasis of lung adenocarcinoma A549 cells was
associated with reduced secretion of MMPs.

Epithelial-to-mesenchymal transition (EMT), as a
mesenchymal cell transformation process, is regulated by a
variety of factors in different regulatory pathways that lead to
the disappearance of epithelial cell markers, and thus, cells
acquire mesenchymal properties [12, 26, 27]. Bao et al. [28]
found that the expression level of E-cadherin protein was
significantly reduced in hepatocellular carcinoma tissues,
and vimentin was overexpressed in a variety of malignant
tumors of epithelial origin such as breast, gastric, and
prostate cancers, involved in the complex process of tumor
metastasis and played a role in the migration, adhesion, and
epithelial mesenchymal transition of tumor cells and en-
dothelial cells and tumor cell apoptosis [29, 30]. By detecting
E-cadherin and vimentin, important molecules related to
EMT in A549 cell lines after transfection, we found that the
knockdown of GPX2 could activate E-cadherin and inhibit
the expression of vimentin to suppress the EMT process in
A549 cells, but the specific mechanism of action of GPX2 in
regulating EMT needs further in-depth study.

In summary, this study shows that GPX2, a key onco-
gene, plays an important role in cell proliferation, migration,
invasion, and apoptosis, providing a potential target for new
therapeutic strategies to prevent and control the

development of lung adenocarcinoma, and the molecular
mechanism of GPX2 in the occurrence and progression of
lung adenocarcinoma still needs to be further explored.
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