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New early gastric cancer marker PRDX4 promotethe
tumorigenesis and progression of gastric cancer via
eliminating ROS

Ruhan Jia', Daling Shi",\Wenhui Li, Jing Yang, Yanmin Zhang, and Yuewu Han

Institute of Biochemistry and Molecular Biology, Lanzhou University, Lanzhou 730000, Gansu, China

Abstract: Gastric cancer is the fourth most common cancer in the world and the second leading cause of death in cancer
worldwide. In order to reduce the mortality rate of gastric cancer, the problem that needs to be solved at present is to find new
specific markers of early gastric cancer and increase the detection rate of early gastric cancer, thus fundamentally solving the
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problem of high mortality of gastric cancer. Previous studies in our laboratory found that Peroxiredoxin 4 (PRDX4) has the
potential for early gastric cancer markers. In this study, the role of PRDX4 in transformed cells was studied by establishing a
malignant transformation model and transforming cell overexpression, the experiment proves that PRDX4 is responsible for
growth and proliferation by reducing the content of reactive oxygen species (ROS) in transformed cells. In the microenvironment, it
promotes the malignant transformation of cells, that is, PRDX4 promotes the development of gastric cancer via eliminating ROS.

Keywords: peroxiredoxin 4, early gastric cancer, reactive oxygen species, biomarker

Gastric cancer (GC) is a major world health
problem due to its high morbidity and mortality. GC
is the 4th most common cancer and the 2nd leading
cause of cancer-related deaths™™. In addition to
Japan and South Korea, the five-year survival rate
of advanced GC in other countries and regions of
the world is even less than 10%!. However, if GC
is diagnosed in early stage instead of advanced
stage, the five-year survival rate would rise up to
95%"°!, which means the fundamental way to treat
GC isto diagnose it in early stage. As early gastric
cancer is asymptomatic or asymptomatic, the
optimal treatment period is delayed®. At present,
nevertheless, some serum biomarkers are employed
in screening for early stage GC, such as CA19-9 and
CEA. However, the sensitivity and specificity of
these tumor markers are still low!*”). Therefore, it is
urgent that to discover a novel efficient biomarker
for early gastric cancer.

In our previous work, we successfully selected
a potential biomarker, Peroxiredoxin-4(PRDX4), for
early gastric cancer by Cell-SELEX procedures®*Y.
PRDX4 is an antioxidant protein which localized in
the endoplasmic reticulum!®. It is not only
responsible for maintaining steady state levels of
reactive oxygen species (ROS), but also for
reactivation of oxidized phosphatasest***”. PRDX4
is specia in the PRDX family, because it's more
likely to appear in extracellular fluids due to the
cleavable signal peptide it has. Therefore, PRDX4
has the chance that appear in the cell membrane,
and also could be tested in serum!*®24,

Besides, we studied the expression level of
PRDX4 in early gastric cancer tissue through
clinical experiment, and the result showed that the
PRDX4 expression level is significantly different
from advanced GC tissue and early GC tissue.
These data indicated PRDX4 plays an important
role in tumorigenesis and progression of gastric
cancer, suggesting that it may be a potential
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biomarker for early GC. In order to investigate the
role of PRDX4 in tumorigenesis and progression of
gastric cancer, we established a PRDX4 overexpressed
GC transformed cell line model and validated its
biological significance in GC by regulating ROS
concentration.

1 Materialsand methods

1.1 Caeéll lineand cell culture

The human gastric mucosal epithelial cell line
(GES-1) was cultured in Dulbecco’s Modified Eagle
Medium (DMEM; Solarbio, Beijing, China),
supplemented with 10% fetal bovine serum (FBS;
Zhejiang Tianhang Biotechnology Co., Ltd., China).
All media contained 100 U/mL penicillin and 100
ug/mL streptomycin. All cell lines were maintained
at 37 °C in 5% CO..

1.2 Induced cell transformation

N-methyl-N-vitro-N-nitrosoguanidine  (MNNG)
is a chemical mutagen and carcinogen, in this
experiment, it was used to induce cell transformation.
Cells were seeded in a 25 cm? plate at density of
5x10° in 4 mL media and cultured for overnight. At
50%-60% confluency, 16 uL MNNG (2x107 mol/L)
were added into 4 mL media to reach the final
concentration 8x10™ mol/L. Continued to culture
for4h,8h, 12 h, 16 h, 20 h and 24 h, removed the
media and changed into fresh clean media and
cultured for afurther 24 h.

1.3 MTT cell proliferation assay

Cells were seeded in 96-well plate at density of
2x10%well in 200 uL media and cultured for 24 h to
reach 50%—60% confluency. The cells were
transfected with PRDX4 plasmid or blank plasmid
and cultured for a further 24-96 h. 20 uyL MTT
(Thiazolyl Blue, Solarbio, Beijing, China) were
added into each well and then incubated for 4 h.
After that, discarded the media in and added 150 pL
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DMSO into each well gently. The absorbance of the
wells determined using a plate reader at a test
wavelength of 490 nm.

1.4 Wound healing assay

Cells were seeded in a 6-well plate at density
of 5x10°well in 2 mL media and cultured for
overnight. At 50%—60% confluency, the cells were
transfected with PRDX4 plasmid or blank plasmid
and cultured for a further 36 h. Upon reaching 90%
confluency, a scratch was created with a 10 uL -pipette
tip and wells were washed with PBS to remove loosen
cells. Then the cells were incubated in fresh media and
cell scratches were photographed 24 h |ater.

1.5 Soft agar colony for mation assay

Cells (2x10°%) were resuspended in 4 mL of
0.7% agarose in DMEM containing 10% FBS, and
overlaid with 1.2% agarose in 60 mm culture
dishes. The dishes were incubated routinely for
10 d, then photographed and counted.

1.6 Reverse transcription-polymerase chain
reaction

Total RNA was extracted from cell line using
RNAIiso Plus (TaKaRa, Japan). The prepared RNA
(5 ng) was mixed with oligo-dT primers and random
hexamer primers, incubated in 65 °C for 5 min and
then in O °C for 5 min. After that, mixed with
reaction buffer, Ribo LockTMRNA enzyme inhibitor,
Rever AidTMM-MwLV reverse transcriptase and
10 mmol/L dNTP Mix (Thermo, USA) for 5 min at
25°C,60 minat 42 °C, 5min at 70 °C. Followed by
PCR amplification with specific primers for PRDX4
(forward: 5-AAGCAAAGCGAAGATTTCCAAG-3;
reverses.  5-CAAGTGGGTAGAAGAAGAAAACC
AA-3). PCR amplification was performed in 20 uL
with the following program: pre-denaturation for
3min at 95 °C, anneadling for 1 min at 55 °C,
extension for 30 sat 72 °C, and afinal elongation at
72 °C for 7 min. GAPDH served as an internal
positive control (forward: 5-TTAGCCAGACAGG
CACCAAA-3’; reverse: 5-GCTCCTTTACCCACG
CTTTCT-3). PCR was performed for 35 cycles.
PCR products were detected by electrophoresis on a
1% agarose gel for later analyses.

1.7 Western blotting
Whole-cell proteins were prepared from the
protein lysates (Solarbio, Beijing, China). The
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concentration of protein lysates was tested by BCA
protein quantification kit (Sangon, Shanghai, China).
Briefly, 100 ug of total protein was loaded and
separated on sodium dodecyl sulfate-polyacrylamide
gels, then transferred to polyvinylidine difluoride
(PVDF). The expression of PRDX4 was determined
using primary antibody (1:1 000 dilution; Abcam,
United Kingdom) followed by HRP-goat anti-mouse
IgG (1:2 000 dilution). The blots were detected using
the enhanced chemiluminescence Western blotting
detection system (iBOX Scientia gel imager).

1.8 Detection of expression of PRDX4 in cell
lineby ELISA

Preparation of whole-cell protein lysates using
the protein lysate (Solarbio, Beijing, China). The
concentration of protein lysates was tested by BCA
protein quantification kit (Sangon, Shanghai,
China). The PRDX4 protein concentration was
detected with the quantitative ELISA kit according
to manufacturers instructions. Briefly, added 50 uL
sample and 100 uL HRP labelled antibody to each
well, incubated in 37 °C for 60 min, then wash
5times. 100 puL substrate solution was added to
each well, incubated for no longer than 20 min at
37 °C and avoid from light. 50 pL stop solution was
added in wells. Finaly, the reaction was read
spectrophotmetrically at ~570 nm.

1.9 Plasmid construction and cell transfection

The whole coding regin of PRDX4 (NM_006406)
was cloned into the GV230 vector (CMV-MCS-EGFP-
SV40-Neomycin) a the Xho I/Kpn | sites, and the
construction  procedure was completed by
GENECHEM, Shanghai, China. GES-1 cells were
selected and cultured at 60%—70% confluence in
6-well plates. Cells were transfected with recombinant
PRDX4 plasmids or empty vector for 36 h using
X-treme GENE9 (Roche, Swiss). To confirm the
transfection efficiency, RT-PCR and Western blotting
were performed.

1.10 Detection of ROS level in cells by
fluorescent probe

Dilute the fluorescent probe DCFH-DA by
DMEM into 1:1 000, and the concentration of probe
was 10 pumol/L. Cells were washed down and
diluted it into 1x10%mL, then added 2 mL prepared
DCFH-DA. Incubated for 20 min at 37 °C, then
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washed for 3 times by DMEM in order to remove
the un-loaded probe. Detection of fluorescent
intensity by fluorescence spectrophotometer was
performed.

111 Statistical analysis

To evaluate the possible differences of PRDX4
expression in different cell, we performed Pearson’s
X2 test. The Student’s two-sided t-test was used to
compare test and control sample values in MTT
assay, soft agar colony formation assay. All
statistical analysis was carried out using the SPSS
16.0 software. P values <0.05 considered statistically
significant.

2 Resultsand discussion

2.1 Construction of GES-1 malignant
transformation cell line model

During the malignant transformation of GES-1
cell line by MNNG, the cell morphology of GES-1
gradually changed from spindle cells to round or
irregular shape with the prolongation of induction
time, and it changed from uniform arrangement to a
cell stack. Cell growth even loss contact inhibition
(Fig. 1). Based on the change of cell morphology, it
can be initialy determined that the cell
transformation model was established successfully.
The cells induced by MNNG are hereinafter
referred to as MTC (Malignant Transformed Cell)
cells.

2.2 Detection of cell migration ability after
induction of different time
Cell migration ability is one of the important

characteristics of tumor cells, and it is positively
correlated with the degree of cell malignancy. It can
be seen from Fig. 2 that when the cells were
induced to 4 h and 8 h, the healing rate of the
scratched area (0.25+0.02, 0.29+0.04, respectively)
was not significantly different from that of GES-1
cells (0.21+0.04) (*P<0.05). When the cells were
induced to 12 h and 16 h, the healing rate of the
scratched area (0.43+0.05, 0.47+0.03, respectively)
gradually increased, and the migration ability of the
cells gradually increased (**P<0.01). When the
cells were induced to 20 h and 24 h, the alignment
was performed. The healing rate of the marks
reached 0.53+0.04 and 0.61+0.05, and the migration
ability of the cells was the strongest. It can be
preliminarily judged that with the prolongation of
induction time, the degree of cell transformation
gradually increases. When the cells are induced to
16 h, the cells have been completely transformed,
and the cells have completely transformed when
induced to 24 h.

2.3 Detection of cell clone formation ability
after induction of different time

The ability of cellsto clone is enhanced and is
also a feature of tumor cells. Normal cells do not
form cell aggregates in soft agar medium, mainly
because of the contact inhibition of normal cells, so
under the same growth condition, tumor cells clones
in soft agar aggregated to a greater extent. It can be
seen from Fig. 3 that when MNNG was induced to
16 h (1.81 cm?) and later, it was found that the cell
clone formed by single cell growth was larger
than GES-1 (0.65 cm?) cells, and the number of

Fig. 1 The morphological changes of GES-1 cells induced by MNNG (10x%). (A) GES-1. (B) MTC-4. (C) MTC-8. (D)
MTC-12. (E) MTC-16. (F) MTC-20. (G) MTC-24 (MTC-4, MTC-8, MTC-12, MTC-16, MTC-20, MTC-24 represent the

induction by MNNG at 4, 8, 12, 16, 20, 24 h).
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Fig. 2 Detection of cell migration ability after induction at different time. (A) Scratch test result. (B) Wound healing
ability analysis (*P <0.05, ** P<0.01, versus MTC-16; * P<0.05, # P<0.01, versus GES-1).
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Fig. 3 Detection of cell clone formation ability after induction at different time. (A) A single cell clone formation after
induction at different time (40x). (B) Changes in single cell cloning area after induction at different time (*P<0.05,

**P<0.01, versus GES-1).

clones was also significantly increased, there was a
significant difference (**P<0.01). When induced to
24 h (2.21 cm?), the single cell clone formed was
the largest, and when induced to 4 h (1.32 cm?), the
clone formed was similar to the GES-1 cells.
Therefore, it can be inferred that the cells were in
the initial transformation, and by 24 h, the cells had
completely malignant transformation.
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2.4 Detection of cell proliferation ability
after induction of different time

Tumor cells are more proliferative than normal
cells. The results of MTT assay showed that the
proliferation of cells was the same as that of GES-1
cells when induced to 4 h. When induced to 8 h,
12h, and 16 h, the proliferative capacity of
transformed cells increased gradually. When
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induced to 20 h, the cells proliferated. When
induced to 24 h, the proliferative ability of the
transformed cells was reduced to the level of 8 h.
Therefore, with the prolongation of induction time,
the proliferation rate of transformed cells gradually
increased, reaching the highest when induced to
16 h, and if the induction time reached 20 h and
24 h, it would lead to a decrease in proliferation
rate. The reason is because the limitation of the
MTT method itself. MTT mainly judges the
proliferation rate by detecting the number of living
cells, and the long-term induction of MNNG causes
alarge number of cell death, so the cell proliferation
rate induced for along timeislow (Fig. 4).

Based on the above results, it can be inferred
that when the MNNG was induced to 16 h, the
tumor-associated cell function data showed that the
cells had almost completely transformed, and the
cells were completely transformed at 24 h.
Therefore, the transformed cells (MTC-16) were
selected as the host cell transfected with the PRDX4
overexpression plasmid, which is the experimental
material and object for studying the mechanism of
PRDX4 promoting gastric cancer.

2.5 Detection of ROS content in transformed
cells after induction for different time

The detection of ROS content in cells induced
at different times was compared with the result of
the same culture time of GES-1 cells (Fig. 5): as the
induction time prolonged, the fluorescence intensity
of the transformed cells first increased and then
decreased. When the induction time was extended to

- GES-1 -+ MTC-16
0.8 MTC-4 -e MTC-20
MTC-8 - MTC-24
0.6 =+ MTC-12

oD 490

0.4t

0.2

1(d)

Fig. 4 Detection of cell proliferation ability after
induction at different time.
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Fig. 5 Detection of ROS in cells after induction at
different time (*P<0.05, versus the next group; **
P<0.01, versus the next group; #P<0.01; versus MTC

group).

16 h, the fluorescence intensity of the transformed
cells increased to 51 092.92+99.54, which reached
the highest. When the induction time was extended
to 20 h and 24 h, the fluorescence intensity of the
transformed cells decreased slightly, which were
49 652.14+429.15 and 47 558.16+956.53, respectively.
There was a significant difference in fluorescence
intensity values between groups (**P<0.01). The
fluorescence intensity values of the transformed
cells in each group were significantly higher than
those in GES-1 cells (42 231.99+1 064.91), and the
lowest fluorescence intensity of MTC-4 cells
(47 649.10+1 167.12) was also significantly higher
than that of GES-1 (*P<0.01).

The results showed that ROS could promote
the cell transformation process with the prolongation
of induction time. When the cells were basically
transformed (after 16 h induction), as the degree of
transformation further increased, the ROS content
gradually decreased, and the transformed cells were
prevented from undergoing apoptosis. The growth
and proliferation of tumor cells provide a good
microenvironment.

2.6 Detection of PRDX4 mRNA in tested cells
after induction for different time

The results of changes in RNA content in
transformed cells with different induction time
showed (Fig. 6A, B, D). Before 8 h of induction, the
content of PRDX4 mRNA in the cells was basically

<: cjb@im.ac.cn

325




ISSN 1000-3061 CN 11-1998/Q A T. #2244k  Chin JBiotech

bp

700
500

bp
700

200
100

PRDX4

W b Q b
N > b2 A P
& PP G
FEEEE &

& -
racrin | S ——————

PRIDVNG s e o, o, e, .

20000

15000
10 000
5000

Relative expression
level of PRDX4 RNA

level of PRDX4 protein

Relative expression

Concentration of PRDX4
protein (ng/mL)

Fig. 6 Detection of PRDX4 content after induction at different time. (A) Electrophoresis of GADPH mRNA. (B)
Electrophoresis of PRDX4 mRNA (1#-7# represent GES-1, MTC-4, MTC-8, MTC-12, MTC-16, MTC-20 and MTC-24,
same as follow). (C) Electrophoresis of PRDX4 Western blotting. (D) Relative expression level of PRDX4 mRNA
(grayscale analysis). (E) Relative expression level of PRDX4 protein (grayscale analysis). (F) ELISA test of PRDX4
protein concentration (* P<0.05, **P<0.01, versus MTC-16; # P<0.05, ## P<0.01, versus GES-1).

at the same level. When induced for 8-12 h, the
content was significant. Increase, when induced for
12-16 h, the content decreased significantly, and
then after 16 h induction, the content was at the
same level. The results showed that the expression
level of PRDX4 gradually increased when induced
to 812 h, and the expression level gradually
decreased when induced to 12-16 h.

2.7 Detection of PRDX4 protein content at
different induction time by Western blotting
assay

The results showed that with the prolongation
of induction time, the content of PRDX4 increased

http://journals.im.ac.cn/cjbcn

first and then decreased gradually. When induced at
0-16 h, the expression of PRDX4 increased
gradually, and the content of PRDX4 reached the
highest at 16 h, 16-24 h. The PRDX4 content
gradually decreased (**P<0.01) (Fig. 6C, E).

2.8 ELISA detection of PRDX4 proten
content at different induction time

The results showed that with the prolongation
of induction time, the content of PRDX4 in the cells
increased first and then decreased. At 0 h, 4 h, 8 h
and 12 h, the content of PRDX4 in the cells was
basicaly the same (contents were (2.70+0.47) ng/mL,
(2.53+0.27) ng/mL, (2.73+£0.05) ng/mL and
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(271+006) ng/mL, respectively), no significant
difference; When induced to 16 h, the content of
PRDX4 was the highest, reaching (3.51+0.08) ng/mL,
which was significantly different from the content
of GES-1 cdlls (**P<0.01). When induced to 20 h and
24 h, the content of PRDX4 in the cells was A certain
degree of reduction (contents of (3.22+0.07) ng/mL
and (3.14+0.19) ng/mL, respectively) (Fig. 6F).

The above results indicated that, firstly, the
PRDX4 mRNA and protein levels showed a
consistent trend, indicating that the PRDX4 gene
expression level increased first and then decreased.
Secondly, when induced for 0-12 h, the ROS
content in the transformed cells showed a gradual
increase trend, which proved that ROS promoted
cell transformation in cells, which promoted
tumorigenesis, and PRDX4 did not promptly
eliminate ROS in transformed cells, which
indirectly led to tumorigenesis. After induction for
12-16 h, the content of PRDX4 protein increased
sharply due to ROS stimulation, but the clearance
rate of ROS by PRDX4 was much lower than that of
ROS. Therefore, PRDX4 had no effect on the total
content of ROS in cells. When induced for 16-24 h,
the content of PRDX4 protein decreased gradually,
and the ROS content in the cells aso decreased
gradually. It is speculated that the clearance rate of
ROS in cells was higher than that of ROS due to the
increase of PRDX4 protein content after 16 h,
causing ROS in cells. The total amount is reduced,

MTC-16-GV230

MTC-16-PRDX4

and the apoptosis of the transformed cells due to the
excessive ROS content is avoided, so that the cells
are in a good microenvironment favorable for
growth and proliferation, thereby promoting the
further deterioration of the transformed cells, that
is, the function of promoting tumor devel opment.

2.9 Transfection of PRDX4 overexpression
vector

The PRDX4 overexpression vector was bought
in Genechem (Shanghai, China). The GV230
plasmid selected in this experiment contains the
green fluorescent protein (EGFP) gene sequence, so
when the vector is transfected into eukaryotic cells
and successfully expressed, the cells are green
under a fluorescence microscope. In this
experiment, the PRDX4 overexpression vector
(GV230-PRDX4) and the blank plasmid (GV230)
were transfected into MTC-16 cells by liposome
transient transfection, and the transfection
efficiency was about 60% (Fig. 7). The PRDX4
overexpression vector was successfully transfected.

2.10 Western blotting verified the successful
construction of PRDX4 over expression system

The experiment was divided into GES-1,
MTC-16, MTC-16-GV230 and MTC-16-PRDX4
groups, and Western blotting was used to detect
PRDX4 protein content in cells (Fig. 8A). Gray
scale analysis (Fig. 8B) The content of PRDX4
protein in MTC-16-PRDX4 cells was significantly

50 pm

Fig. 7 Transfection result of PRDX4 overexpression plasmid (20x).
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Fig. 8 Detection with Western blotting of PRDX4
content after PRDX4 overexpression. (A) Electrophoresis
of PRDX4 Western blotting (1#-4#:GES-1, MTC-16,
MTC-16-GV230, MTC-16-PRDX4). (B) Rdative expression
level of PRDX4 protein (grayscale analysis) (**P<0.01,
versus MTC-16-PRDX4).

higher than that of GES1, MTC-16 and
MTC-16-GV230 (**P<0.01), which proved that the
PRDX4 overexpression system was successfully
constructed.

2.11 Detection of cell migration ability after
overexpression of PRDX4

The results of the scratch test showed that the
healing rate of MTC-16-PRDX4 cells was the
highest in the scratched area, reaching 0.8+0.05,
while in the other cell groups, the scratch healing
rate of GES-1 was 0.5+0.04, MTC-16 cells. There
was no difference in the healing rate of
MTC-16-GV230 cells, both of which was
0.65+0.03. Thus, MTC-16-PRDX4 cells have
stronger cell migration ability (Fig. 9).

2.12 Detection of cell clone formation ability
after overexpression of PRDX4

The results of cell soft agar colony formation
experiments (Fig. 10) showed that the colony area
of single cell clone formed by MTC-16-PRDX4
cells in soft agar reached (3.14+0.04) cm?, while the
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Fig. 9 Detection of cell migration ability after PRDX4
overexpression. (A) Cell scratch test (4x). (B) wound
healing rate (* P<0.05, versus GES-1).

colony area of GES-1 cells was only (0.48+0.04) cm?.
MTC-16 cells and MTC-16-GV230 cells were
(1.26+0.03) cm?® and (1.45+0.05) cm?, respectively.
As can be seen from the above experimental results,
the ability of PRDX4 overexpressing MTC-16 cell
clone formation was significantly increased
(**P<0.01, #P<0.01).

2.13 Detection of cell proliferation ability
after overexpression of PRDX4

Cell MTT assay showed that the proliferation
of MTC-16-PRDX4 cells was significantly stronger
than that of MTC-16 cells and MTC-16-GV230
cells (Fig. 11).
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Fig. 10 Detection of cell colony formation ability after
PRDX4 overexpression. (A) Single cell colony
formation. (B) Changes in single cell cloning area after
induction after PRDX4 overexpression (**P<0.01, versus
GES-1, # P<0.01, versus MTC-16-PRDX4).
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Fig. 11 Detection of cell proliferation ability after

PRDX4 overexpression.
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The above results indicate that the
tumor-associated cell function index (migration
ability, clonality and proliferation ability) of
MTX-16 cells overexpressed by PRDX4 is
significantly higher than that of MTC-16, further
confirming that PRDX4 plays a role in promoting
tumorsin cells.

2.14 Detection of PRDX4 protein content in
overexpression system by ELISA

The total protein in GES1, MTC-16,
MTC-16-GV230 and MTC-16-PRDX4 cells was
detected by ELISA, and the results showed (Fig. 12):
the concentration of PRDX4 protein in
MTC-16-PRDX4 cells was 3.75+0.08 ng/mL,
significantly higher than GES-1 (2.20+0.12 ng/mL),
MTC-16 (3.14+0.06 ng/mL) and MTC-16-GV230
(3.05£0.08 ng/mL ) cells.

2.15 Detection of ROS content in PRDX4
over expression system

The cells were divided into four groups:
GES-1, MTC-16, MTC-16-GV230 and MTC-16-
PRDX4. The ROS content in the cells was detected
by fluorescent probe DCFH-DA. The results showed
that, except for the blank control and the positive
control. The fluorescence intensity of GES-1 cells
was the lowest, which was 42 231.99+1 064.91.
The fluorescence intensity of MTC-16 cells and
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Fig. 12 Detection with ELISA of PRDX4 content after
PRDX4 overexpression. (**P<0.01, versus GES-1;
#P<0.01, MTC-16-GV 230 versus MTC-16-PRDX4).
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MTC-16-GV230 cells transfected with empty
plasmid were basically the same, 51 092.92 +99.53
and 51 092.92+810.99, respectively; The fluorescence
intensity in MTC-16-PRDX4 cells was significantly
lower than that of MTC-16 cells, and was
significantly higher than that of GES-1 cells, which
was 45 271.78+1 736.2 (Fig. 13).

The above experimental results confirmed that
the ROS content was significantly decreased in
PRDX4 overexpressing cells. It can be confirmed
that the function of PRDX4 in cells is to eliminate
excess ROS in the cells, so that MTC-16-PRDX4
cells are in a microenvironment favorable for cell
proliferation, which promotes the malignant
development process of transformed cells, that is,
promotes gastric cancer.

3 Conclusion

The level of ROS in tumor cells is generally
higher than that of normal cells, and this conclusion
has been confirmed by many experiments. ROS
plays a two-fold role in tumor cells. on the one
hand, in normal cells, slightly higher levels of ROS
can stimulate abnormalities in tumor cells, and
when intracellular damage accumulates, it can
promote tumorigenesis; on the other hand, in tumor
cells when the ROS content level istoo high, it will
lead to apoptosis or even necrosis, which is not
conducive to the further proliferation of tumor cells,
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Fig. 13 Detection of ROS level after PRDX4
overexpression (**P<0.01, versus GES-1; *P<0.01,
versus MTC-16-PRDX4).
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thereby inhibiting the development of tumors.
Therefore, the effect of ROS on cells can be
summarized as: when the ROS content in normal
cells is too high, it can promote the occurrence of
tumors; when the ROS content in tumor cells is too
high, it inhibits the development of tumors.

The results of this study showed that when the
cells were induced to 4 h, the ROS content in the
cells was significantly higher than that of GES-1
cells, which confirmed that the induction of MNNG
increased the ROS content in the cells and
stimulated DNA damage in the cells, with the
induction time. The prolongation of intracellular
damage also accumulates; when induced for 0-12 h,
the PRDX4 content in the transformed cells is not
statistically different from that of GES-1 cells. It
can be considered that the PRDX4 content has not
changed at this stage, thus it has become an increase
in ROS. One of the reasons is the indirect
promotion of tumors; the subsequent induction of
ROS content gradually increased from 12 h to 16 h,
and it was found that the tumor-related functional
indicators of the cells were also gradually increased,
confirming that high levels of ROS stimulated cells
to cause damage. And accumulation, eventually
leading to malignant transformation of cells; when
induced for 16-24 h, the malignant degree of the
cells is still increasing, but the ROS content is
decreased. Compared with PRDX4 protein content,
the expression of PRDX4 suddenly rises after
induction to 16 h. Hence, it is speculated that high
levels of ROS stimulate the expression of
antioxidant enzymes such as PRDX4, making
anti-oxidases such as PRDX4 function as
peroxidases. Thereby reducing the levels of ROS in
cells, prevent the cell due to the high levels of ROS
and apoptosis, such that cells in the
microenvironment conducive to the growth and
proliferation, thus promoting the development of
gastric cancer. Through PRDX4 overexpression
experiments, it was further proved that after PRDX4
overexpression, tumor-associated cell markers were
elevated to different extents, confirming the
promotion of PRDX4 on the development of gastric
cancer; while PRDX4 overexpression, ROS content
was significantly reduced, further confirming
PRDX4 promotes the development of gastric cancer
by reducing the level of ROS in gastric cancer cells.
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In summary,

PRDX4 indirectly promotes the

occurrence of gastric cancer, and at the same time,
by clearing the ROS in the transformed cells, the
cells are in a microenvironment favorable for
growth and proliferation, avoiding apoptosis, and
finally promoting the development of gastric cancer.
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