International Journal of General Medicine Dove

ORIGINAL RESEARCH

MAGEDA4B is a Poor Prognostic Marker of
Stomach Adenocarcinoma and a Potential
Therapeutic Target for Stomach Adenocarcinoma
Tumorigenesis

Wen-Zhao Luo'?, Xian Li?, Xiu-Xia Wu?, Yi-Wan Shang'?, Dan-Hua Meng'?>, Yu-Long Chen®"?,
Qin-Sheng Zhang®?

'School of Basic Medicine (Zhongjing School), Henan University of Chinese Medicine, Zhengzhou, Henan Province, 45000, People’s Republic of China;
2Department of Hepatobiliary and Spleen Stomach, Henan Province Hospital of Traditional Chinese Medicine, Zhengzhou, Henan Province, 450000,
People’s Republic of China; *Academy of Chinese Medical Sciences, Henan University of Chinese Medicine, Zhengzhou, Henan Province, 45000,
People’s Republic of China

Correspondence: Yu-Long Chen, School of Basic Medicine (Zhongjing School), Henan University of Chinese Medicine, No. 156 East Jinshui Road,
Jinshui District, Zhengzhou, Henan Province, 45000, People’s Republic of China, Email chenyulong1977@163.com; Qin-Sheng Zhang, Henan Province
Hospital of Traditional Chinese Medicine, Department of Hepatobiliary and Spleen Stomach, No. 6 Dongfeng Road, Jinshui District, Zhengzhou,
Henan Province, 450000, People’s Republic of China, Email zhangqinsheng0319@163.com

Background: Gastric cancer is the second most common cause of cancer death worldwide with poor overall prognosis. It is important
to study the molecular mechanism of stomach adenocarcinoma (STAD). MAGED4B, a member of the melanoma antigen gene
(MAGE) family, is highly expressed in many tumor cells and is associated with tumor progression. Its prognostic value in and the
function of the encoded protein are still unclear.

Methods: The data of 415 STAD tissues was retrieved from TCGA database, and the expression level of MAGED4B mRNA was
evaluated. The correlation between the expression of MAGED4B mRNA and the progression free survival (PFS) time of STAD
patients was evaluated by Kaplan Meier analysis. The STAD cell lines with overexpressed and silent MAGED4B were constructed,
and the effects of MAGED4B on the viability, migration and proliferation were evaluated by the CCK-8, scratch test and EDU test.
The flow cytometry was used to detect apoptosis with overexpressed and silent MAGED4B under the cisplatin treatment, and WB was
used to detect the expressions of related proteins, such as TNF-a.

Results: The expression level of MAGED4B mRNA in the STAD tissues was higher than that in the normal tissues, and its high
expression was related to poor PFS. The overexpression of MAGED4B in the STAD cell lines can promote the vitality, motility and
proliferation of the STAD cells, while the silencing of MAGED4B can inhibit the above three cell functions of the STAD cells. The
overexpression of MAGED4B can reduce the cisplatin induced apoptosis and increase the cisplatin ICsg; the silencing of MAGED4B
can promote the cisplatin induced apoptosis and reduce the cisplatin ICso. The overexpression of MAGED4B reduced the protein
levels of TRIM27 and TNF- a.

Conclusion: MAGED4B could be a valuable prognostic biomarker and a therapeutic target for gastric adenocarcinoma of great
interest.

Keywords: stomach adenocarcinoma, MAGED4B, prognosis, biomarkers

Introduction

Gastric cancer (GC) is the fifth most common cancer and the second leading cause of cancer death in the world. It is
a complex disease caused by the interaction of the environment and related factors of the host. The main reasons for its
high mortality include its silent nature, terminal clinical manifestations, and potential biological and genetic

heterogeneity.' > Stomach adenocarcinoma (STAD) is a typical example of heterogeneous malignant diseases, which
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has different subtypes and clinical behaviors, and is affected by a variety of genetic and environmental factors. The
accurate diagnosis and individualized treatment of STAD are serious challenges in modern medicine.” The factor closely
related to the prognosis of STAD is the tumor staging.*> In addition, the tumor location, tumor size, histological type,
grading, depth of tumor invasion, regional lymph node involvement, distal metastasis and other factors are also reported
to be related to the prognosis of STAD.®® In the last 10 years, the genetic changes of many genes have been found in
gastric cancer. These genes play an important role in many cellular functions, such as signal transduction, proliferation
and invasion.

The melanoma antigen gene (MAGE) proteins are a class of cancer testis antigens (CTAs), which are classified into
type I and type II genes according to different gene structures and tissue specific gene expressions.’ Type I is expressed in
the germ line cells and tumors, but not in the normal cells. Type II is widely expressed in various tissues.'®'? The
MAGE proteins have been proved to be a good target for cancer immunotherapy. MAGEDA4B (type II) has over-
expression in more than 50% of oral squamous cell carcinoma (OSCC) tissues, and the expression of MAGEDA4B is
related to lymph node metastasis and poor survival.'*> The OSCC cell lines with overexpressed MAGEDA4B can promote
cell migration in vitro and present increased cell growth both in vitro and in vivo, which also have stronger resistance to
apoptosis. The overexpression of MAGED4B is a driving factor for the occurrence of oral cancer, which can be used as
a potential therapeutic target of OSCC."? In addition, studies have shown that MAGED4B, as CTAs in clinical practice,
is closely related to the poor prognosis of cancer patients, showing its potential as a diagnostic biomarker and a target for
the discovery of new anti-cancer drugs.'*

In this study, we analyzed the STAD expression profile data from The Cancer Genome Atlas (TCGA), and found
that the expression level of MAGED4B mRNA was higher in the STAD tissues than that in the normal tissues, and
its high expression was associated with the poor progression free survival (PFS) time. The gene overexpression/
silencing experiments showed that MAGED4B may play a key role in the tumorigenesis of stomach adenocarcinoma
cells by regulating the activity, movement and proliferation of stomach adenocarcinoma cells. In conclusion,
MAGED4B could be a valuable prognostic biomarker and a cancer therapy target of great interest for stomach
adenocarcinoma.

Materials and Methods

TCGA Data Analysis

The TCGA-STAD and corresponding clinical data of 415 STAD samples and 34 normal samples were all downloaded to
The Cancer Genome Atlas (TCGA) library (https://gdc-portal.nci.nih.gov/).

Specimen Collection From stomach Adenocarcinoma Patients Receiving New
Adjuvant Therapy

In this study, 76 cases of STAD samples and their matched normal tissues came from the Henan Province Hospital of
Traditional Chinese Medicine (Mar, 2019 to Sep 2021). All patients had not received any chemotherapy, radiotherapy or
immunotherapy before surgery. All research complied with The Declaration of Helsinki. This study was approved by the
Ethics Committee of the Henan Province Hospital of Traditional Chinese Medicine, and all patients signed a written
informed consent before surgery.

Immunohistochemistry Analysis

The SignalStay Boost THC test kit was used to dye IHC according to the manufacturer’s instructions.'” To put it simply,
the STAD chips were dewaxed in xylene, dehydrated by gradient ethanol and then rehydrated. Next, the Target Retrieval
Solution (Dako, CA, USA) was used to extract antigen, and the 10% goat serum was used to block non-specific binding.
The sections were incubated with the primary antibody anti-MAGEDA4B (TA344751, OriGene Technologies, Inc., USA)
at 4 °C overnight, and then with the secondary antibody Goat anti-Rabbit I1gG (31460, ThermoFisher, USA) to incubate
for 1 hour. In the next step, the SignalStay DAB Substrate Kit (CST, USA) was used to stain nucleus.
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Cell Lines and Cell Culture

All Gastric cell lines (AGS, BGC, HGC-27, SGC-7901, MGC-803) were purchased from the Nanjing Cobioer
Biosciences CO.LTD (Nanjing, China, AGS, CBP60476; BGC, CBP60832; HGC-27, CBP60480; SGC-7901,
CBP60500; MGC-803, CBP60485). All these cells were cultured in RPMI-1640 with 10% fetal bovine serum, and
placed in the incubator (37°C, 5% CO,).

Construction of Cell Lines with Overexpressed/Silent MAGED4B

According to the manufacturer’s instructions, the MAGED4B Human shRNA Lentiviral Particle (TL303375V, OriGene
Technologies, Inc., USA) was used to knock out the MAGED4B genes from the HGC-27 cells. The untreated cells (NC)
were used as negative controls, and the cells without gene knockout received the same treatment and used as the internal
references. The overexpression of MAGED4B in the BGC cells was achieved through the transfection of the MAGEDA4B
overexpression plasmids with the final concentration of 1 pg/mL constructed with GenePharma, and the transfection was
performed using the Lipofectamine®™ 2000 reagent (Invitrogen, Waltham, USA).

Fluorescence Quantitative PCR

According to the manufacturer’s instructions, the total RNA was extracted from tissues and treated cells (overexpressed/silent
MAGEDA4B cell lines and their control cells) using the TRIzol reagent (Invitrogen, USA) and the purity and concentration of total
RNA were determined by ultraviolet spectrophotometry. Then, the SuperScript III (Invitrogen) was used to synthesize cDNA
according to the manufacturer’s instructions. The primer sequences of MAGED4B are: gF: 5 - GCAACGACTATGAAGAAT-3,
gR: 5 - CTCTGAGATATGGATGT-3. The QRT PCR was performed in the ABI PRISM 7000 fluorescence quantitative PCR
system (Applied Biosystems, Foster City, CA, USA) using the standard SYBR Green PCR kit (Takara, Dalian, China). QRT-
PCR procedure: denaturing (95 °C for 5 seconds), annealing (55 °C for 30 seconds) and extending (72 °C for 30 seconds), it was
repeated for 40 cycles. The 274" method was adopted to analyze the relative expression of genes.

Scratch Test

The single-layer wound healing experiment was conducted according to the method in.'® In short, the cell suspension
was inoculated into a 6-well plate, 1 mL in each well, the cell density was approximately 1x10°, and it was cultured for
24 h. After cell adhesion, the RPMI-1640 culture medium was added to form monolayer cells; the 10 pL sterile tip was
used to vertically scratch on the monolayer cells; then, PBS was added slowly along the wall to wash the exfoliated cells;
next, the specimen was placed in an incubator with 5% CO, for incubation under 37°C, and it was observed and
photographed at 0 h and 24 h.

CCK-8 Assay
The Cell Counting Kit-8 (# CA1210, Beijing Solarbio Science &T echnology Co., Ltd) was used to detect the cell
viability according to the instructions. In short, the stomach adenocarcinoma cells with overexpressed/silent MAGEDA4B
and their control cells in logarithmic growth phase were inoculated into the 96-well plate, and the cell density was about
4x10* cells/well, 100 uL in each well, and the cells were incubated in the 5% CO, incubator at 37 °C for 24 hours. Then,
10 pL CCK-8 solution was added to the cells, and air bubbles were avoided. Next, the cells added with the CCK-8
solution were cultured for 3—4 hours, and then the absorbance at 450 nm was measured with the microplate reader.
The silent or overexpressed cells were inoculated into the 96-well plate. The cisplatin of different concentrations (32,
16, 8, 4, 2, and 1 pg/mL) was used to treat the cells for 24 h, and then the cell viability of each well was determined
according to the above CCK8 method. The regression model in SPSS 17.0 (SPSS Inc., Chicago, USA) was used for
calculation of ICs.

EDU Experiment
The Cell Light EAU Apollo 567 In Vitro Kit (# C10310, Guangzhou RiboBio Co., Ltd.) was used to detect the cell
proliferation according to the instructions. In short, the cells in logarithmic growth period were inoculated into the 96-
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well plate with 4x10° —1x10° cells per well, and then cultured to the normal growth stage. Then, the EdU solution was
diluted using the complete cell medium at the ratio of 1000:1 to prepare the 50 p M EdU medium; 100 pL of 50 uM EdU
medium was added to each well to incubate for 2h, and then, the medium was discarded; PBS was used to wash the cells
for 1-2 times. Then, 50 pL cell fixation solution was added to each well, and the cells were incubated at room
temperature for 30 min; the fixation solution was discarded, 50 pL glycine (2 mg/mL) was added dropwise to each
well, and the cells were incubated on the decolorization shaker for 5 min; the waste liquid was discarded, 100 pL PBS
was used to wash the cells on the decolorization shaker for 5 min, and the waste liquid was discarded; next, 100 puL
penetrant containing 0.5% TritonX-100 was added to each well, and the cells were incubated on the decolorization shaker
for 10 min. Then, the cells were washed using PBS for 5 min; 100 p L 1 x Apollo dye solution, was added, the cells were
incubated at room temperature and away from light for 30 min on the decolorization shaker, and the waste liquid was
discarded; 100 pL penetrant was added to the decolorization shaker dropwise to incubate for 10 min, the waste liquid was
discarded, and this procedure was repeated twice; next, 100 pL methanol was added to clean the slide for 5 min, and then
PBS was used to wash for 5 min; 100 uL. DAPI dye reaction solution was added to the slide dropwise, it was incubated
on the decolorization shaker at room temperature and away from light for 30 min, the waste liquid was discarded, and it
was washed with PBS for three times; after using the Fluoromount for mounting, five 200x% fields of view were randomly
chosen under the fluorescence microscope to observe and take photos; the Image Pro Plus 6.0 software was used to
process the data.

WB

The cell lysates were extracted using the RIPA (Beyotime, Beijing) lysis buffer. The protein concentration was measured
using the standard bovine serum albumin (BSA) protein kit (Thermo, USA). The samples were separated by SDS-PAGE,
transferred to the PVDF membrane (Millipore, USA), and sealed in the 5% skimmed milk for 1h at room temperature.
The PVDF membrane was incubated with the first antibody (MAGED4B: 1:1000, TA344751; TRIM27: 1:2000,
CF803910; TNF-a: 1:500, AB0109-100, OriGene Technologies, Inc., USA) at 4 °C overnight, and then incubated
with secondary antibodies (31460, 31430, 31402, ThermoFisher, USA) at 4 °C for 1h. Then, it was displayed with the
ECL chemiluminescence detection system. The protein bands were quantified by density measurement and analysis using
the Quantity One software (Bio Rad, Hercules, CA, USA), and the data was analyzed using the GraphPad Prism software
(La Jolla, CA, USA).

Data Analysis

The statistical analysis was conducted using GraphPad Prism 9 (San Diego, CA, USA). Comparison among groups was
performed using the one-way ANOVA analysis, the correlation between the MAGEDA4B expression and the clinical
characteristics was evaluated via the y* test, the effect of MAGED4B expression level on progression free survival (PFS)
was analyzed online through UALCAN (https://ualcan.path.uab.edu/ index.html) and the Kaplan Meier and log rank tests

were used for survival analysis. Cox regression analyses were conducted to estimate independent prognostic factors for
PFS. If P < 0.05, it was considered as statistically significant.

Results

MAGED4B is Up-Regulated in Gastric Adenocarcinoma

In the TCGA-STAD database, the expression of MAGED4B in the STAD samples (N=415) was not significantly different from
that in the non-tumor samples (N=34). However, among the STAD patients, the patients with high expression of MAGED4B
showed poor progression free survival (PFS) (Figure 1A). The RT qPCR was used to detect the transcript expression level of
MAGEDA4B in 76 STAD clinical samples. The results showed that the expression of MAGEDA4B was significantly up-regulated
compared with the para-carcinoma tissues (P<0.01) (Figure 1B). Then, the protein expression level of MAGED4B in the STAD
clinical samples was detected by IHC, and the expression of MAGED4B in the stomach adenocarcinoma samples was
significantly up-regulated compared with that in the para-carcinoma tissues (£<0.001) (Figure 1C and D). Next, the relationship
between the expression of MAGEDA4B and the main clinicopathologic characteristics of stomach adenocarcinoma patients was
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Figure | MAGED4B mRNA has low expression in the STAD tissues and is negatively correlated with PFS. (A) PFS of STAD samples in the TCGA database; (B) Transcript
expression level of MAGEDA4B in the STAD—para-carcinoma clinical samples; (C) Protein expression level of MAGEDA4B in 76 clinical specimens; (D) IHC results. **P<0.01,
**P<0.001.

Abbreviations: PFS, progression free survival; STAD, stomach adenocarcinoma; TCGA, The Cancer Genome Atlas.

analyzed, so as to evaluate the impact of MAGED4B on the progression of stomach adenocarcinoma. The results are shown in
Table 1. The expression of MAGED4B was not related to gender, but related to age and the histologic type of tumor.

Next, we selected five different STAD cell lines (AGS, BGC, HGC-27, SGC-7901, MGC-803) to detect the protein
expression of MAGED4B through WB, and the results are shown in Figure 2. MAGED4B had the lowest protein
expression in the STAD cell BGC and the highest protein expression in HGC-27. Therefore, we selected the BGC cells to
construct the cell lines with overexpressed MAGED4B, and chose the HGC-27 cells to construct with cell lines
MAGED4B knockdown (KD) for the subsequent cytological experiments.

MAGED4B Promotes the Invasion and Proliferation of Stomach Adenocarcinoma

Cells
The qPCR and WB were adopted to verify whether the cell lines with overexpressed MAGED4B and the cell lines
with silent MAGED4B were constructed successfully. The qPCR results showed that the expression of MAGED4B in
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Table | Relationship Between MAGED4B Expression and Clinical
Characteristics in Stomach Adenocarcinoma

Characteristic n MAGEDA4B Expression, n P
High Low
Expression | Expression

Total 76 35 41

Gender
Male 41 16 25 0.2489
Female 35 19 16

Age
<55 44 15 29 0.0199
>55 32 20 12

Grade
-l 46 15 31 0.0048
v 30 20 10

the MAGED4B OE (MAGED4B overexpression) cell lines was significantly higher than that in the BGC cells and OE
Ctrl (overexpression control) (P<0.01) (Figure 3A); the expression of MAGED4B in the MAGED4B KD (MAGED4B
knockdown) cell lines was significantly lower than that in the BGC cells and OE Ctrl (P<0.01) (Figure 3B). The WB
detection results of the MAGED4B protein expression were the same as that of qPCR. The protein expression of
MAGED4B in the MAGED4B OE cell lines was significantly higher than that in the BGC cells and OE Ctrl (P<0.05)
(Figure 3C); the protein expression of MAGED4B in the MAGED4B KD cell line was significantly lower than that in
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Figure 3 Construction of cell lines with overexpressed/silent MAGED4B. (A and B) qPCR was performed to detect the expression of MAGED4B in the cell lines with
overexpressed/silent MAGED4B; (C and D) WB was performed to detect the protein expression of MAGED4B in the cell lines with overexpressed/silent MAGED4B;
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the BGC cells and OE Ctrl (P<0.05) (Figure 3D). The statistical results of protein expression are shown in Figure 3E
and F.

The migration ability of the MAGED4B OE and MAGED4B KD cells was evaluated in the single-layer wound healing
experiment. The results showed that the open wound closure speed of cells in the MAGED4B OE group was significantly
faster than that in the BGC and OE Citrl groups (Figure 4A); on the contrary, the open wound closure speed of cells in the
MAGED4B KD group was significantly slower than that in the HCG-27 and KD Ctrl (knockdown control) groups
(Figure 4B); the above results proved that the overexpression of MAGED4B improved the migration ability of STAD
cells. The cell viability was determined by the CCK-8 assay. The results showed that the cell viability of the MAGED4B OE
group was significantly higher than that of the BGC and OE Ctrl groups (Figure 4C); on the contrary, the cell viability of the
MAGED4B KD group was significantly lower than that of the HCG-27 and KD Ctrl groups (Figure 4D); the above results
indicate that the overexpression of MAGED4B increased the cell viability of STAD cells. The proliferation ability of cells
was determined by the EDU test. The results showed that the number of proliferated cells in the MAGED4B OE group was
significantly higher than that in BGC and OE Ctrl groups (Figure 4E); on the contrary, the number of new cells in the
MAGED4B KD group was significantly lower than that in the HCG-27 and KD Ctrl groups (Figure 4F); the above results
proved that the overexpression of MAGED4B promoted the proliferation of STAD cells. To sum up, the overexpression of
MAGED4B promotes the migration, viability and proliferation of stomach adenocarcinoma cells, while the silent
MAGED4B inhibits the migration, viability and proliferation of stomach adenocarcinoma cells. These data indicate that
MAGED4B is a key regulator for the migration, viability and proliferation of stomach adenocarcinoma cells.
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Figure 4 Overexpression of MAGED4B promotes cell migration, viability and proliferation. (A and B) Scratch test was performed to evaluate the migration ability of cell
lines with overexpressed/silent MAGED4B; (C and D) CCK-8 to detect the cell viability of cell lines with overexpressed/silent MAGED4B; (E and F) EDU was performed to
evaluate the cell proliferation ability of cell lines with overexpressed/silent MAGED4B. **+P<0.0001.

Abbreviations: NC, negative control; Ctrl, control; OE, overexpression.
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MAGED4B Inhibits Apoptosis of Stomach Adenocarcinoma Cells and Their Sensitivity
to Cisplatin

Cisplatin is a chemotherapeutic drug widely used in treatment of human solid malignant tumors. We measured the
viability of STAD cells using the CCK8 method, so as to detect the effect of MAGED4B on the chemosensitivity of
cisplatin. The results showed that the overexpression of MAGED4B (BGC) increased the ICs of cisplatin, which means
it decreased the sensitivity of STAD cells to cisplatin. On the contrary, the MAGED4B knockout (HGC-27) reduced ICsy,
that is, it increased the sensitivity of STAD cells to cisplatin (Figure 5A).
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Figure 5 MAGED4B inhibits apoptosis of STAD cells and their sensitivity to cisplatin. (A) ICsq of cisplatin in the BGC and HGC-27 cells; (B) After treatment with 8 p g/mL
cisplatin for 24 h, the apoptosis of BGC and HGC-27 cells was detected by flow cytometry. (C) After treatment with 8 y g/mL cisplatin for 24 h, the apoptosis of BGC and
HGC-27 cells was detected by flow cytometry. ***P<0.0001.

Abbreviations: NC, negative control; Ctrl, control; OE, overexpression.
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Then, we further examined the effect of MAGED4B on the sensitivity of STAD cells to cisplatin by flow cytometry.
The apoptosis after incubation using cisplatin (8 p g/mL) for 24 hours is shown in the Figure 5B and C. The knockdown
of MAGED4B can promote the apoptosis of HGC-27 cells induced by cisplatin, while the overexpression of MAGED4B
can inhibit the apoptosis of BGC cells induced by cisplatin. The above results indicate that MAGED4B reduces the
sensitivity of STAD cells to cisplatin (Figure 5B and C).

MAGED4B Inhibits TNF-a Induced Apoptosis by Inhibiting TRIM27

According to previous studies, the MAGED4B protein can interact with the RING finger protein to regulate tumor
progression. As an E3 ubiquitin ligase with the RING finger domain, TRIM27 is proved to interact with MAGED4B."”
Therefore, we detected the expressions of TRIM27 in cells with overexpressed and knockdown MAGED4B by WB. The
results are shown in Figure 6: The overexpression of MAGED4B down-regulated the protein expression of TRIM27,
while the MAGEDA4B knockdown up-regulated the protein expression of TRIM27. Previous studies prove'® that TRIM27
can form a complex with ubiquitin specific protease USP7, and ubiquitinate USP7 to promote the TNF-a induced
apoptosis. Therefore, we further evaluated the expression of TNF-a in the cells with overexpressed and knockdown
MAGED4B, and found that the overexpression of MAGED4B down-regulated the protein expression of TNF-a, while
the MAGED4B knockdown up-regulated the protein expression of TNF-a. Combined with the detection results of
apoptosis by flow cytometry, we can speculate that the overexpression of MAGED4B inhibited the expression of
TRIM27, thereby inhibiting the TNF-a induced apoptosis.

Discussion

The MAGED4B gene is a type Il MAGE gene with unique distribution in normal tissues, which has specific expression
in brain and ovary, and a high expression level in various malignant tumors.'” ' According to recent studies,
MAGEDA4B has highly expressions in a variety of cancers, such as oracle square cell carcinoma, square cell carcinoma
of the esophagus, and breast cancer.'>**** In this work, we used the TCGA stomach adenocarcinoma database to analyze
the expression levels of MAGED4B in multiple stomach adenocarcinoma samples, and found that MAGED4B has
shown continuous overexpression in the STAD tissues, indicating its carcinogenic effect in stomach adenocarcinoma.

In some recent studies, the high expression of MAGED4B in some primary cancers is associated with tumor
progression and poor prognosis.”? For example, according to the study of Oya et al, the patients with high expression
of MAGED4 mRNA in the esophageal cancer tissues had significantly shorter overall survival than the patients with low
expression of MAGED4 mRNA (their 2-year survival rates were 44% and 73%, respectively, P=0.006). At the same
time, the univariate and multivariate analysis results showed that the high expression of MAGED4 mRNA was an
independent prognostic factor of the squamous cell carcinoma of the esophagus.”* Consistent with these findings, we
found that according to the stomach adenocarcinoma data in TCGA, the high expression of MAGED4B was positively
correlated with the low PFS in stomach adenocarcinoma patients.

Among all cancer biomarkers, some can play a functional role in tumor biology, while others have no contribution to
the formation and progress of tumors due to the expression disorder, which may be just incidental in the malignant
transformation. Therefore, the selection and characterization of molecular mechanism that plays a critical role in tumor
behavior may help identify new targeted therapies.>* We conducted in vitro experiments on the STAD cells to study the
effects of MAGE-D4B. The qRT-PCR results showed that MAGED4B was highly expressed in a variety of STAD cells,
which was consistent with the results of tumor samples in vivo. By constructing the cell lines with overexpressed
MAGED4B, we found that the overexpression of MAGED4B promoted the migration, viability and proliferation of
stomach adenocarcinoma cells, while these functions were inhibited in the cell lines with silent MAGE-D4B. The effects
of MAGED4B on the migration, viability and proliferation of STAD cells indicate that this protein plays a functional role
in the tumorigenesis of stomach adenocarcinoma. Germano et al*> proved that the tumorigenic potential of MAGE-D4B
may be attributed to the down-regulation of tumor suppressor E-cadherin, which plays a key role in maintaining the cell-
cell adhesion.*?’

Our research results show that the overexpression of MAGED4B could reduce the sensitivity of the STAD cells to
cisplatin, increase their ICsg, and inhibit the cisplatin induced apoptosis. The WB results show that the overexpression of
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Figure 6 Expressions of related proteins in the cell lines with overexpressed and silent MAGEDA4B. (A) Expressions of related proteins detected by WB; (B) Statistics of
protein expressions by WB. *P<0.05, **P<0.0] and **P<0.001.

Abbreviations: ns, not statistically significant; Ctrl, control; NC, negative control; OE, overexpression.
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MAGED4B could down-regulate TRIM27 and TNF-a. TNF-a is an effective inflammatory cytokine that can induce
apoptosis of tumor cells, but not that of normal cells.® Recent studies show that ubiquitination plays a crucial role in the
signal transmission of TNF-a.?’ TRIM27 is a tripartite motif (TRIM) protein containing RING finger, B-box, and cooked
coil domains, which can positively regulate TNF-a induced apoptosis.'® Related researches show that the Trim27
deficient mice presented drug resistance to the TNF-o-d-galactosamine induced apoptosis of hepatocytes. TRIM27 can
form a complex with the ubiquitin specific protease USP7 and ubiquitinate it. USP7 can deubiquitinate the receptor
interacting protein 1 (RIP1), thereby promoting the TNF-a induced apoptosis. The ubiquitination-deubiquitination
cascade reaction mediated by the TRIM27-USP7 complex plays an important role in the TNF-a induced apoptosis.'®
Therefore, we speculate that MAGED4B affects its ubiquitination of USP7 and the formation of complex by inhibiting
TRIMZ27, so as to inhibit the downstream cascade reaction and finally inhibit the TNF-a induced apoptosis. However, the
specific mechanism behind it still needs further exploration. In the future, we will continue to explore the molecular
mechanism of how MAGEDA4B affects the functions of tumor cells, and find valuable prognostic biomarkers and
attractive cancer treatment targets for treatment of the stomach adenocarcinoma.
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