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Abstract

Background: The most common type of central nervous system tumor is glioma, the identification
of Glioma biomarkers is essential. MAD2L2, which is abbreviated as MAD2-Like2, collaborates
with a number of proteins to carry out numerous essential cellular functions. Uncertain is the role
of MAD2L2 in glioma. The role of MAD2L2 expression is examined for the first time in relation to
gliomas occurrence and development in this study Methods: A bioinformatics and clinicopathological
analysis, immune infiltration analysis, and enrichment analysis were conducted based on TCGA and
additional gene expression analysis. Using ssGSEA and TIMER, the immune response to MAD2L.2
expression in glioma was analyzed statistically. This study also analyzed the effect of MAD2L2
overexpression on major chemotherapeutic medicines and the methylation status of glioma patients.
CGGA, HPA data analysis, and K-M survival were also utilized to validate the results. Results:
MAD2L2 was a crucial independent prognostic factor for glioma patients. Correlations were found
between MAD2L2 expression and age, IDH status, WHO grades and 1p/19q codeletion. MAD2L2
is intimately connected to the DNA replication, transcription, cell cycle, immune system, and signal
transduction pathways, as determined by the GSEA. In glioma, The majority of MAD2L2 DNA
methylation sites were hypomethylated, and the degree of methylation was associated with patient
outcomes. Chemotherapy would benefit MAD2L.2 overexpression patients. according to these results.
The expression of MAD2L2 was associated with partial immune cell infiltration and co-expressed
with immune-related genes and immune checkpoints.

Conclusion: Glioma is characterized by higher MAD2L2 expression, and high MAD2L2 expression
is linked with a poor prognosis. MAD2L2 might participate in tumor development by regulating
tumor-infiltrating cells inside the TME. MAD2L2 could possibly be an immunotherapeutic target.

Keywords: MAD2L2, glioma, prognosis, tumor immune cell infiltration, tumor microenvironment,
methylation

INTRODUCTION Furthermore, cost-benefit analysis suggests that
for certain patients with glioma, the therapeutic
advantages of immunotherapies may outweigh
the costs. However, current immunotherapies
are insufficient for treating gliomas because of
systemic immunosuppression and the complicated
tumor microenvironment (TME) in gliomas.>*
The pathophysiological mechanisms underlying
the development of gliomas remain poorly
understood, thus hindering the development
of novel effective therapies for gliomas.
Understanding the molecular pathways behind

Glioma is a type of malignant brain tumor
that makes up more than 80% of cases and
has a complicated outlook for survival.!?
Existing treatments, such as surgical resection,
chemotherapy, and radiation therapy, have poor
efficacy.’ It has become increasingly apparent
that immunotherapy can be an effective cure
for malignant tumors, including gliomas.* PD-1
inhibitors are novel alternative glioma treatments,
due to the importance of the immune system
in the development and progression of cancer.’
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glioma formation can therefore aid the discovery
of new potential therapeutic and the development
of glioma therapeutics.

MAD?2-Like2 (MAD2L2) performs multiple
intercellular functions in conjunction with other
proteins. MAD2L2 works directly with REV3
and combines with POLD2 and POLD3 to
form Polymerase T .7 It plays an crucial role in
several physiological processes DNA damage
response (DDR), cell cycle checkpoints and
mitosis).>” DDR components are a unique target
for cancer therapeutics.”” DDR components and
mitotic DDR may be targeted using anti-cancer
drugs, such as AURKB and MAD2L.2 inhibitors.
Inhibition of unchecked cell proliferation can be
achieved by deregulating p53 DDR pathways
with AURKB and MAD2L2.° Many cancers are
affected by MAD2L2, and its overexpression
has been linked to poor prognosis in colorectal
cancer.'' Nevertheless, how MAD2L2 relates to
glioma prognosis is still unknown. Investigating
MAD2L2’s function in glioma progression will
lead to the discovery of novel therapeutic targets
and the development of novel approaches for
treating gliomas.

We supplemented the Huang ef al.'* methodology
with research on medication efficacy and gene
methylation A. The Cancer Genome Atlas (TCGA)
analysis of MAD2L2 expression in gliomas
provided the basis for our investigation. The aim
is to examine the relationship between MAD2L2
expression and certain clinical indicators and the
prognosis of gliomas, we employed R statistical
software and Xiantao Tools. To learn more
about the biological mechanisms connected to
the glioma regulatory network, which may be in
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charge of glioma development, we also carried out
Gene Ontology (GO) and Kyoto Encyclopedia
of Genes and Genomes (KEGG) analyses.
Moreover, we examined the relationship between
MAD?2L2 and immune cells that infiltrate tumors
using tumor immune infiltrates and malignant
responses (TIMER) and single-sample GSEA
(ssGSEA) Tumor-Infiltrating Immune Cells
(THCs). Additionally, we used Kaplan-Meier
(K-M) survival analysis, the Human Protein
Atlas (HPA), and Chinese Glioma Genome Atlas
(CGGA) to examine the relationship between
MAD?2L2 and the prognosis of gliomas. Finally,
we investigated how popular chemotherapeutic
medications and their methylation status in
patients with glioma were affected by MAD2L2
overexpression.

METHODS

Data collection

We used TCGA to retrieve glioma-related RNA
sequences, as well as clinicopathological and
survival data.”® In order to determine whether
cancerous and healthy tissues express MAD2L.2,
we analyzed normal samples from the Genotype-
Tissue Expression (GTEx) database and tumor
samples from the TCGA. We excluded patients
missing data such as age, WHO stage, Overall
Survival (OS) time, Isocitrate Dehydrogenase
(IDH), and local invasion. We followed TCGA’s
recommendations for scientific writing. Most of
the information used to generate the validation
cohort was derived from CGGA (http://Wwww.
cgga.org.cn/) workflow steps are depicted The
in Figure 1.
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Figure 1. The overview of the workflow
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Gene Set Enrichment Analysis (GSEA)

The GSEA is a statistical method for determining
whether there are differences in the expression
of genes between two biological states. GSEA
was initially used to produce an ordered gene list
based on the association between all genes and
MAD?2L2 expression to uncover the mechanism
through which MAD2L2 expression affects
glioma prognosis. We used GSEA to analyze
and explain the substantial survival differences
observed between patients with high and low
MAD2L2 expression.

DNA methylation analysis

In the interest of discovering the mechanism
underlying MAD2L2 function in glioma, the
methylation status of MAD2L?2 in glioma patients
was analyzed using the UALCAN. The MAD2L.2
methylation level was evaluated by using the
MethSurv database.'s

Drug sensitivity estimation

In the study, we utilized the Genomics of Drug
Sensitivity in Cancer data to identify drug-
sensitive genes. Using ridge regression, half
maximal inhibitory concentration (IC50) of the
samples was determined.'

Analysis of immune infiltration

The TIMER database is a significant resource
for studying immune infiltration in cancer. We
analyzed the connection between MAD2L2
expression and TIICs!” using TIMER database
data. TIMER estimates the frequency of TIICs
by the deconvolution of gene expression data.'®

Immune checkpoints and Tumor Mutation Burden
(TMB) analysis

A total of seven transcripts associated with
immunological checkpoints (SIGLEC15, TIGIT,
CTLA4,HAVCR2,CD274,LAG3,and PDCDI1LG2)
were selected. We analyzed their co-expression
with MAD2L2." The relationship between
MAD2L2 and TMB in gliomas was evaluated
using data from TCGA .2°

Immunohistochemistry (IHC) staining

Expression variations of MAD2L2 protein were
evaluated by IHC staining of normal and glioma
tissues from HPA (http://www.proteinatlas.org/)
using the antibody CAB008110.*!

Comprehensive analysis

Based on the K-M plotter, both hazard ratios and
log-rank p-values were calculated for MAD2L2
expression and glioma patient survival rates.”

In order to determine the role of MAD2L2
expression in relation to other pathological and
clinical parameters (age, WHO stage, OS time, and
IDH), we performed multivariate Cox regression
analysis. Based on the results of multivariate Cox
proportional risk model, nomograms prediction
graph was established.

Statistical method

The R programming language was used for
all statistical analysis (version 3.6.3). Log2
transformations were used to standardize gene
expression levels. A two-sample t-test was used
to evaluate differences between normal and
cancerous tissue types. Kruskal-Wallis one-way
ANOVA was used to compare three or more
groups. Cox proportional hazards model, K-M
analysis, and log-rank testing were used for
survival analyses. Spearman’s test was used to
analyze pairwise correlations, and p< 0.05 is
significant.

RESULTS

Survival results and variable evaluation

We found that the expression of MAD2L?2 is
higher in glioblastoma (GBM) than in low-grade
glioma (LGG), and the expression of MAD2L2 is
also higher in low-grade glioma than in normal
tissue. (Figure 2A). Unpaired glioma and normal
tissue samples from TCGA and GTEx were also
analyzed. MAD2L2 expression differed between
glioma and normal tissues, with expression
in tumors being significantly upregulated (p
< 0.001, Figure 2B). To evaluate MAD2L2’s
diagnostic utility, we plotted its Receiver operating
characteristic (ROC) curve. MAD2L2’s Area
Under Curve (AUC) was 0.941 (Figure 2C),
showing that it has diagnostic potential as a
biomarker.

Patient characteristics

In May 2022, baseline clinical and gene expression
data for 696 glioma were acquired from TCGA.
(Table 1). The median age of the glioma patients
was 45 years. The patients were divided into two
groups based on age: those under 60 years old
(79.5%) and those over 60 years old (21.5%).
There were 298 (42.8%) women and 398 (57.2%)
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Figure 2. The expression level of MAD2L2 in GBM(G1), LGG(G2) and normal tissues(G3) (A). Expression of
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MAD2L2 in glioma and normal tissues (B). ROC curve of MAD2L2 for glioma (C). Forest plot of
multivariate Cox analysis of MAD2L2 expression and other clinicopathological variables (D). Expression
of MAD2L 2correlated significantly with Age (E) WHO grade (F) IDH status (G) and 1p/19q codeletion

(H).



Table 1: Baseline data on MAD2L2 expression in glioma patients

Characteristic levels Overall
n 696
Age, n (%) <=60 553 (79.5%)
>60 143 (20.5%)
Gender, n (%) Female 298 (42.8%)
Male 398 (57.2%)
Race, n (%) Asian 13 (1.9%)
Black or African American 33 (4.8%)
White 637 (93.3%)
WHO grade, n (%) G2 224 (35.3%)
G3 243 (38.3%)
G4 168 (26.5%)

IDH status, n (%)

1p/19q codeletion, n (%)

non-codel

Age, median (IQR)

WT (Widetype)
Mut (Mutant)
codel

246 (35.9%)
440 (64.1%)
171 (24.8%)
518 (75.2%)

45 (34, 59)

men. The majority of the patients (670; 98.1%)
were non-Asian, while 13 (1.9%) were Asian.
WHO grade was divided into G2 grade (224
cases (35.2%)) and G3 and G4 grades (411 cases
(64.8%)). IDH status was divided into Mut (440
(64.1%))and WT (246 cases (35.9%)). 1p/19q
codeletion was divided into codel (171 (24.7%))
and non-codel (518 (75.3%)). We used Cox
regression analysis to determine the correlation
between MAD2L2 expression and OS and other
multivariate features of patients with glioma
(Figure 2D). Multivariate stepwise cox regression
analysis showed that MAD2L2 expression in
glioma and paracancerous tissues differed based
onage (HR=1.933,p<0.001), WHO grade (HR
=2.508, p < 0.001), IDH status (HR = 0.211, p
<0.001), and MAD2L2 expression (HR = 1.218,
p = 0.038) (Figure 2E-H).

Logistic regression analysis of the correlation
between MAD2L?2 expression and clinicopatho-
logical factors

Correlation analysis between MAD2L2 expression

and clinicopathological and prognostic features
showed that age (>60 vs. <60, p = 0.004), WHO
grade (G3 and G4 vs. G2, p <0.001), IDH status
(Mut vs. WT, p <0.001), and 1p/19q codeletion
(non-codel vs. codel, p < 0.001) correlated with
MAD2L2 expression in gliomas. The results
indicate that MAD2L2 expression is associated
with a higher incidence of high-grade 1p/19q co-
deletion tumors in gliomas than low-expression
MAD2L2. (Table 2).

GSEA of MAD2L2

We next analyzed KEGG pathways and GO terms
to determine the possible biological activities
associated with MAD2L2. KEGG pathway
analysis showed the strongest positive links
between MAD2L2 expression and five pathways:
SYSTEMIC LUPUS ERYTHEMATOSUS,
CELL CYCLE, RIBOSOME, DNA
REPLICATION, and GRAFT VERSUS
HOST DISEASE (Figure 3A). LONG TERM
POTENTIATION, PHOSPHATIDYLINOSITOL
SIGNALING SYSTEM, CARDIAC MUSCLE

Table 2: Logistic analysis of the association between MAD2L2 expression and clinical characteristics

Characteristics Total(N) Odds Ratio(OR) P value

Age (>60 vs. <=60) 696 1.738 (1.198-2.539) 0.004

WHO grade (G3&G4 vs. G2) 635 3.714 (2.632-5.284) <0.001
IDH status (Mut vs. WT) 686 0.309 (0.222-0.429) <0.001
1p/19q codeletion (non-codel vs. codel) 689 32.400 (17.097-69.731) <0.001

219



Neurology Asia

CONTRACTION, NEUROACTIVE
LIGAND RECEPTOR INTERACTION,
and CALCIUM SIGNALING PATHWAY
had the strongest negative correlations with
MAD2L2 expression (Figure 3B). GO analysis
identified five annotations that were positively
correlated with high MAD2L2 expression:
PROTEIN DNA COMPLEX, MITOTIC
SISTER CHROMATID SEGREGATION,
CHROMATIN ORGANIZATION INVOLVED
IN REGULATION OF TRANSCRIPTION,
NEGATIVE REGULATION OF GENE
EXPRESSION, and EPIGENETIC and DNA
PACKAGING COMPLEX (Figure 3C), while
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PRESYNAPTIC MEMBRANE, VOLTAGE-
GATED ION CHANNEL ACTIVITY,
NEUROTRANSMITTER TRANSPORT,
SYNAPTIC MEMBRANE, and VOLTAGE-
GATED CATION CHANNEL ACTIVITY
were negatively correlated with MAD2L2
expression (Figure 3D). Consistent with these
results, MAD2L2 function is linked to glioma
development and progression, and MAD2L2
interferes with the occurrence and development
of glioma by affecting DNA replication, RNA
transcription, cell cycle, the immune system, and
signal transduction pathways.
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Figure 3. KEGG pathway showed five positively correlated groups (A), and five negatively correlated groups(B).
GO pathway showed five positively correlated groups (C), and five negatively correlated groups(D).
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Correlation between methylation and expression
of MAD2L2

To elucidate the mechanisms generating MAD2L.2
overexpression in glioma tissues, we examined
the relationship between MAD2L2 expression
and its methylation state. UALCAN database
data demonstrated that GBM tissues have
considerably decreased DNA methylation in the
promoter region of MAD2L.2 compared to normal
brain tissues. (p < 0.001) (Figure 4C). Patients
with glioma tended to have hypomethylated

MAD2L2 DNA sequences, and there was a
correlation between the degree of methylation and
patient outcomes; low glioma methylation was
associated with worse overall survival compared
to high MAD2L2 methylation. (Figure 4A, B).
cgl11857246, cg26807243, cgl15012981, and
cg06938333 methylation sites were indicative
of poor LGG prognosis, while cgl1857246,
cg26572388, cg26807643, cg13030948, and
cg19911179 methylation sites were indicative of
poor GBM prognosis (Figure 4D-L).

Promoter methylation level of MAD2L2 in GBM
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Figure 4. DNA methylation level of MAD2L?2 and its effect on prognosis of patients with glioma. Correlation
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Comprehensive analysis

Patients with increased MAD2L2 expression
had poor OS, as shown by Kaplan-Meier plots.
(p<0.001, Figure 5A), Disease Specific Survival
(DSS) (p < 0.001, Figure 5B), and Progression-
Free Interval (PFI) (p < 0.001, Figure 5C).
Using the correlation with glioma prognosis, we
constructed a nomogram to assess patients’ OS
independent of risk factors (Figure 5D), and a
significant predictive value was shown by the
calibration curve. (Figure SE).

Predicting the potential effects of chemotherapy

We predicted the chemotherapeutic response of
each patient using data from Genomics of Drug
Sensitivity in Cancer (GDSC). IC, predictions
for four main chemotherapeutics (temozolomide,
cisplatin, paclitaxel, and docetaxel) revealed
that all high-risk patients had significantly
low IC,, values (Figure 6A-D). Thus, these
chemotherapeutic drugs would benefit patients
overexpressing MAD2L.2.

>
w
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Relationship between MAD2L2 expression, TIIC,
and TMB

The immune system cannot be separated from
cancer because of its role as a defense mechanism.
Total survival and the health of sentinel lymph
nodes are heavily influenced by the presence or
absence of tumor-infiltrating lymphocytes.” Using
data from the TIMER database, The link between
MAD2L2 expression and the degree of immune
infiltration in glioma was studied. We identified
significant correlations between MAD2L2
expression and B cells (GBM: r -0.034,
p = 7.03e-01; LGG: r = 0.395, p = 2.68e-19),
CD8+ T cells (GBM: r = -0.044, p = 6.19¢-01;
LGG: r = -0.065, p = 1.57e-01), CD4+ T cells
(GBM: r=-0.1, p =2.53e-01; LGG: r = -0.065,
p = 1.57e-01), macrophages (GBM: r = -0.214,
p = 141e-02; LGG: r = 0.29, p = 1.21e-10),
neutrophils (GBM: r = -0.139, p = 1.15e-01;
LGG: r = 0339, p = 2.87e-14), and dendritic
cells (GBM: r = -0.044, p = 6.15e-01; LGG:
r=0.459,p=3.47e-29) (Figure 7A). These results
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indicate that MAD2L2 plays a crucial function in
glioma immune infiltration. Next, we evaluated the
correlations between MAD2L2 expression and 24
distinct types of immune cells in glioma. MAD2L2
expression was positively correlated with B cells,
CD8+ T cells, DC, mast cells, CD56"" natural
killer cells, pDC, Tem, Tem, TFH, and Treg
(Figure 7B). Moreover, MAD2L2 expression
levels were shown to be considerably different
across invading immune cells such as Tcm, Tgd,
Th2 cells, Th1 cells, aDCs, B cells, CD8 T cells,
cytotoxic cells, eosinophils, iDCs, macrophages,
neutrophils, CD56" pDC and NK cells. The
high-risk group had considerably higher numbers
of T cells, neutrophils, aDC, eosinophils, iDC,
macrophages, T helper cells, and Th2 cells. When
comparing the high MAD2L?2 expression group
to the low MAD2L2 expression group. Levels of
pDC, CD56%it NK cells, Treg, TFH, Tcm, Tem,
DC, and mast cells were significantly lower in
the high MAD2L?2 expression group than in the

low MAD2L.2 expression group (p < 0.05, Figure
7C). Additionally, We evaluated the relationships
between the 24 immune cells using a heatmap and
found that the ratios of different TIIC subgroups
were moderately to highly associated. (Figure 7D).

The immune checkpoints (IGLEC1S5, TIGIT,
CTLA4,HAVCR2,CD274,LAG3,and PDCDILG2)
were positively correlated with MAD2L2
expression (Figure 7E). MAD2L2 expression in
glioma positively correlated with TMB, and the
difference was statistically significant (Figure 7F).
Higher Tumor Immune Dysfunction and Exclusion
(TIDE) scores, worse ICB responses, and shorter
life times after ICB treatment were observed
in glioma patients expressing high amounts of
MAD2L2 compared to those expressing low
levels of MAD2L2. (Figure 7G).

Data verification

MAD2L2 expression levels in glioma and
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paracancerous tissues differed considerably
depending on patient age, WHO grade (Figure
8A-B). The expression of MAD2L2 in glioma
in CGGA database and MAD2L2 in TCGA
have different relationship with IDH (Figure
8C). K-M survival analysis showed that high
MAD2L2 expression was associated with
poor overall survival of patients with glioma
(Figure 8D, p < 0.001). Furthermore, analysis
of immunohistochemical data from the Human

A

Anova, p=3.3e-13

Gene expressian of MAD2L2

T-test, p=2e-27

Gene expression of MAD2L2

1p/194 co-deletion status

F

Al

k) : 3

Protein Atlas (HPA) database showed no MAD2L.2
staining in the normal cerebral cortex (Figure
8E), whereas moderate MAD2L2 staining was
observed in glioma tissues (Figure 8F).

DISCUSSION

Glioma is a common type of brain cancer with
a convoluted pathophysiology involving altered
gene expression and malfunctions and alterations
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Figure 8. Expression of MAD2L2 in each Clinical information in the CGGA database (A, B, C) Kaplan-Meier
estimate of overall survival of patients in the CGGA database (Blue: Low MAD2L2 and Red: High
MAD2L2)(D). The expression of MAD2L2 protein in glioma and normal tissues was observed by HPA
immunohistochemistry (E.F). Normal tissue (E); glioma tissue (F).
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in several signaling pathways. Although various
prognostic markers for gliomas have been
described, only a few are currently used in clinical
practice, making it important to identify new
prognostic indicators. The prognostic value of
MAD2L2 in gliomas has not been studied before.

The cell cycle is the series of events that
occurs as a cell grows and divides by duplicating
its constituent parts and correctly dividing them
into daughter cells®*, and the inheritance of a
correct and stable genome requires error-free DNA
replication and chromosomal transmission from
parent to daughter cells.”® Genomic instability,
one of the hallmarks of malignancies, is primarily
caused by replication stress brought on by cancer
genes in tumor cells. The cell cycle checkpoints
that normally preserve DNA integrity may be
bypassed in the face of these replication stresses,
thus increasing genetic variability. MAD2L1
has received considerably more attention than
MAD2L2, which plays a role in cell cycle control
and DDR. This DDR-mitotic crosstalk is poorly
understood, and no glioma-associated studies
have been conducted, yet it holds great promise
as a target for cancer treatment.?

Using public available datasets of clinically
described patients with glioma, several clinical,
pathological, mutational, and immune parameters
were evaluated in relation to MAD2L.2 expression
in gliomas. We found that upregulated MAD2L2
expression is a reliable predictor of clinical
characteristics associated with gliomas and can be
used as an immunotherapy target. We conducted
a survival analysis to assess the predictive
significance of MAD2L2 in gliomas. KEGG
pathway and GO analyses showed that systemic
lupus erythematosus, cell cycle, ribosome, DNA
replication, graft-versus-host disease, protein-
DNA complexes, mitotic sister chromatid
segregation, chromatin organization involved in
transcriptional regulation, negative regulation
of gene expression, and epigenetic and DNA
packaging complexes were promoted by high
MAD2L2 levels, whereas phosphatidylinositol
signaling system, myocardial contraction, calcium
signaling pathway, neuroactive ligand receptor,
presynaptic membrane, voltage-gated ion channel
activity, neurotransmitter transport, synaptic
membrane, and voltage-gated cation channel
activity were suppressed by upregulated MAD2L.2
expression. The results of our study shed light on
MAD?2L2 biology and function, and suggest that
MAD?2L?2 overexpression might increase glioma
risk. MAD2L2 inhibitors are currently not being
studied or considered for glioma treatment. Our
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findings may facilitate the development and use of
MAD2L2 inhibitors in the treatment of gliomas.

Gene expression is often silenced by the
epigenetic process of DNA methylation. Our
findings suggest that DNA hypomethylation may
be associated with MAD2L2 overexpression
in glioma as patients with glioma with
hypomethylated MAD2L2 levels had worse
disease prognosis.

Tumor occurrence and growth depend heavily
on the immunological microenvironment.”’
Besides serving as predictors of responses to
tumor cell immunotherapy, TME profiles may
also influence tumor prognosis?® Anti-PD-1
treatment, an example of immunotherapy, has
shown promising results in preclinical studies
of patients with glioma.??*® However, most
immunotherapy-based clinical trials have not
achieved optimal therapeutic results.’’ The
complex immunosuppressive TME is a key
contributor to the low success rates of glioblastoma
immunotherapies. It is also possible that glioma-
specific peripheral immunosuppression dampens
the efficacy of immunotherapy. By studying
single-cell datasets, we discovered that MAD2L.2
is a significant immune-related prognostic marker
in the glioma TME. We found that MAD2L2
expression in glioma tissues is correlated with
immune infiltration. Based on these associations,
we showed that MADZ2L.2 is crucial for regulating
the immunology of glioma tumors. MAD2L2
expression levels in different types of immune
cells varied significantly. Our research indicates
that MAD2L2 is essential for the modulation of
glioma immunological activity.

Tumor immunotherapy has garnered increased
interest and is the subject of several recent
studies. Tumor immunotherapy enhances
survival and provides lasting therapeutic
advantages with minimal adverse effects. Several
immunotherapeutic methods, particularly those
that activate anti-cancer immunity through
immune checkpoint inhibition, have emerged
as potential anti-tumor modalities, modifying
and encouraging the patient’s immune system to
destroy cancer cells.*?

However, our study had several limitations.
First, the data analyzed here were obtained from
online databases that are regularly updated and
expanded, thus the results of this study are subject
to change. Second, our study lacks information
on difficult and in-depth treatment options. Third,
we did not perform in vivo and in vitro studies
to verify the molecular mechanism of action
of MAD2L2 and its role in glioma immunity.



We aim to focus on the baseline information of
patients and conduct additional tests to confirm
these findings in future studies. Finally, the
mechanism through which MAD2L2 promotes
tumor growth and metastasis in glioma also needs
further investigation.

In conclusion, in this study, through the analysis
of public database data, it was discovered that
MAD2L2 might serve as a prognostic biomarker
for glioma, with strong potential as a critical tool
in the diagnosis and treatment of this formidable
disease. The results of this investigation have
added weight to the argument that MAD2L.2’s
affiliation with immune infiltration may hold
the key to understanding the complex biology of
glioma, and immunotherapy may thus prove to
be a highly promising treatment option for this
currently intractable disease.
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