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Background: Methylation is one of the common forms of RNA modification, which mainly include N6-
methyladenosine (m6A), C5-methylcytidine (m5C), and N1-methyladenosine (m1A). Numerous studies have 
shown that RNA methylation is associated with tumor development. We aim to construct prognostic models 
of gastric cancer based on RNA methylation regulators.
Methods: The transcriptome and clinical data of gastric cancer and normal samples were obtained from 
the National Cancer Institute Genome Data Commons (NCI-GDC). Use Least Absolute Shrinkage 
and Selection Operator (LASSO) Cox regression analysis to construct risk models for different types 
of RNA methylation. Receiver operating characteristic (ROC) curves were generated to evaluate the 
predictive efficiency of risk characteristics. Cluster heat maps are used to assess the correlation with clinical 
information. Univariate and multivariate Cox analyses were used to analyze prognostic effects of risk scores. 
Gene Set Enrichment Analysis (GSEA) analyzes the functional enrichment of RNA methylation genes. And 
make a separate analysis of the data of Asians.
Results: The expression of most of the 30 RNA methylation regulators were significantly different in 
cancer and paracancerous tissues (P<0.05). Three methylated genes (FTO, ALKBH5, and RBM15) were 
screened from m6A by LASSO Cox regression analysis. Five methylated genes (FTO, ALKBH5, TRMT61B, 
RBM15, and YXB1) were selected from the population, and were used to construct two risk ratio models. 
Survival analysis showed that the survival rate of patients in the low-risk group was significantly higher 
than that in the high-risk group (P<0.05). All ROC curves indicated that the predictive efficiency of risk 
characteristics was good [area under the ROC curve (AUC): 0.6–1].Cluster analysis reveals differences in 
clinical data between the two groups. Univariate and multivariate Cox regression results show that the risk 
score has independent prognostic value. GSEA showed that pathways such as cell cycle were significantly 
enriched in the low-risk group, while pathways such as calcium signaling pathway were significantly enriched 
in the high-risk group. In addition, three methylation models that can predict the prognosis of Asian gastric 
cancer patients were obtained.
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Introduction

In recent years, many studies have shown that RNA 
methylation is closely related to the occurrence and 
development of tumors. The modification level of 
transcription methylation is dynamically regulated by 
methyltransferases (encoders), binding proteins (readers), 
and demethylases (decoders). Abnormal regulation of these 
three molecules can lead to the generation and progression 
of tumors. The m1A, m5C, and m6A are three common 
methods of RNA methylation. The m6A is the most 
common type of modification of mRNA. It has been widely 
studied in glioblastoma, colorectal cancer, pancreatic cancer, 
hepatocellular carcinoma, acute lymphoblastic leukemia, 
and other malignant tumors, and was verified to play an 
important role in regulating the pluripotency of tumor stem 
cells, tumor proliferation, tumor metastasis, and tumor-
related immunity (1). In contrast, m5C and m1A have been 
rarely studied, but have been identified in rRNAs, tRNAs, 
and most recently mRNAs, especially m5C enrichment 
near untranslated and argonaute binding regions (2). In 
circulating tumor cells of lung cancer patients, RNA m5C 
levels were elevated compared to whole blood cells. In 
addition, it has been reported that decreased expression of 
m1A methylated binding protein TRMT61B was observed 
in ER negative breast cancer (3).

Therefore, in this study, we used bioinformatics to 
classify these three common RNA methylation modification 
methods, aiming to analyze the correlation between 
the expression of RNA methylation regulators and the 
clinical characteristics of gastric cancer. Furthermore, 
key molecules were selected to construct several reliable 
prognostic risk models for gastric cancer patients. This 
study provides a new approach for the establishment of 
a prognostic risk model of gastric cancer patients and 
lays the foundation for mechanistic explorations of RNA 
methylation diversification modification of gastric cancer 
development and progression. We present the following 
article in accordance with the TRIPOD reporting checklist 

(available at https://dx.doi.org/10.21037/jgo-21-325).

Methods

Acquisition of data

RNA sequencing (RNA-seq) transcriptome data of gastric 
cancer samples and normal control samples, as well as 
corresponding clinical information data were downloaded 
from The Cancer Genome Atlas (TCGA) (n=407) of the 
National Cancer Institute Genome Data Commons (NCI-
GDC) (https://gdc.cancer.gov). A total of 32 precancerous 
tissues and 375 cancerous tissues were included for 
subsequent analysis. Clinical information included age, sex, 
grade, stage, overall survival (OS) time, and survival status. 

Data acquisition and differential analysis of RNA 
methylation regulators

A total of 30 known m1A, m5C, and m6A RNA methylated 
modulators were selected through a review of the latest 
literature. There were 6 m1A methylated internodes, 
including 3 encoders (TRMT61A ,  TRMT61B ,  and 
TRMT10C), 1 code reader (YTHDF3), and 2 eliminate 
decoders (ALKBH3 and ALKBH1). A total of 8 m5C 
methylated modulators were obtained, including 5 encoders 
(NSUN6, NSUN2, DNMT2, DNMT3B, and NOP2), 1 code 
reader (YBX1), and 2 eliminate decoders (TET3 and TET1). 
Furthermore, 18 m6A methylated modulators were selected, 
including 7 encoders (METTL16, METTL5, METTL3, 
RBM15B, RBM15, ZCCHC4, and KIAA1429), 8 code 
readers (YTHDF3, HNRNPG, HNRNPA2B1, IGF2BP3, 
IGF2BP2, IGF2BP1, PRRC2A, and EIF3A), and 3 eliminate 
decoders (FTO, ALKBH5, and ALKBH3). According to 
the data of gastric cancer tissues and paracancerous tissues 
obtained by TCGA, the differences were analyzed by 
the R package, and violin diagrams and heat maps were 
generated to preliminarily analyze the role in gastric cancer 
progression. 

Conclusions: The methylation prognosis model constructed in this study can effectively predict the 
prognosis of gastric cancer patients.
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Construction and evaluation of the least absolute shrinkage 
and selection operator (LASSO) Cox regression risk 
proportional model

To determine the prognostic value of these RNA 
methylation regulators in gastric cancer, we extracted the 
transcriptional data of 30 methylation regulator RNA 
sequences. After integrating this data with the clinical data 
obtained from TCGA, we established the LASSO Cox 
regression model for m1a, m5C, m6A, and the total 30 
genes. All factors related to RNA methylation were included 
in the LASSO Cox regression model. The risk prediction 
model was established by using the LASSO algorithm, and 
based on the results, patients were classified into a high-
risk group or low-risk group. The risk score was calculated 
by the following formula: 1

n
i ii

Risk score Coef x
=

= ∗∑ , where 
Coefi is the coefficient, and xi is the expression value for 
each selected molecule. Using survival data, gastric cancer 
patients were classified into a high-risk group or low-risk 
group according to the median risk score, which was then 
was used to draw the survival curve. The differences in OS 
between the high-risk group and the low-risk group were 
calculated by the Kaplan-Meier method and the two-way 
log-rank test. To evaluate the predictive efficiency of the 
model, we constructed the receiver operating characteristic 
(ROC) curve, and cluster heat maps were used to assess the 
correlations between differential genes and the distribution 
of clinical data in cancer and adjacent tissues. Univariate 
and multivariate Cox regression were used to analyze the 
independent prognostic effects of risk scores.

Gene set enrichment analysis (GSEA) based on TCGA 
differential genes

In order to clarify the functional influence of differentially 
expressed genes, gene function analysis was carried out for 
differentially obtained genes from TCGA database through 
the R package, and multiple GSEAs were performed.

Construction and analysis of a prognostic model for the 
risk of RNA methylation in Asians

The samples from the TCGA database mainly come from 
whites and African Americans, and there are few studies on 
other races. Therefore, we conducted a separate analysis 
on the data of Asians to clarify the predictive value of the 
methylation prognostic model for Asians. Download the 
expression data and clinical information of Asian gastric 

cancer and adjacent tissues in the TCGA database. Also 
based on the above 30 RNA methylation genes, using the 
same method described above, carry out the difference 
analysis and the construction and evaluation of the four risk 
prediction models of m1A, m5C, m6A and the total. 

Statistical analysis

The Wilcoxon rank sum test was used to compare the 
differences in gene expression between normal tissues and 
tumor tissues. The LASSO Cox regression algorithm was 
used to establish the risk prognosis model. The OS rates of 
the high-risk group and low-risk group were determined 
by the Kaplan-Meier method. An ROC curve was used to 
test the accuracy of risk score prediction. Univariate and 
multivariate Cox regression analyses were used to evaluate 
the risk of value at risk (VAR) and clinicopathological 
features in the prognosis of gastric cancer. The Chi square 
test was used to compare the differences in risk gene 
expression between the different risk groups and clinical 
stages. All statistical analyses were performed by SPSS 19.0 
and GraphPad Prism 7.0 software. P<0.05 was statistically 
significant. 

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013).

Results

Differential analysis of the expression of RNA methylated 
modulators

Based on the data of gastric cancer and paracancerous 
tissues extracted from TCGA, the expression differences 
of 3 methylation-related genes (m1A, m5C, and m6A) 
were analyzed by the R package. The results revealed 
significant differences in the expression levels of most genes 
between cancer tissues and adjacent tissues in each group  
(Figure 1A-1F). At the same time, significant differences 
were also observed in the expression of 30 methylation-
related genes between cancer tissues and adjacent tissues 
(Figure 1G,1H).

Construction of the prognostic risk model

We used the LASSO algorithm to screen 3 methylation 
regulators (FTO, ALKBH5, and RBM15) from the above 
genes, and established the risk prediction model of 
m6A (Figure 2A-2C). Five methylation regulators (FTO, 
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ALKBH5, TRMT61B, RBM15, and YXB1) were screened 
from the total 30 genes to establish a methylation risk 
prediction model (Figure 2D-2F). According to the median 
risk value, gastric cancer patients were divided into a high-
risk group and low-risk group. However, the key gene set of 
m1A and m5C methylation regulators could not be obtained 
by LASSO Cox regression analysis, so it was impossible to 
construct further prognostic risk models for m1A and m5C 
molecules.

Prognostic survival analysis and ROC curves of gastric 
cancer patients in the high- and low-risk groups

We calculated the OS difference between the high-risk 
group and low-risk group by the Kaplan-Meier method and 
performed the two-way log-rank test, then generated the 
survival curves. The survival rate of gastric cancer patients 
in the low-risk group of the two models was significantly 
higher than that in the high-risk group (P<0.05). The ROC 

curve was constructed and indicated that the predictive 
efficiency of the model was good [area under the ROC 
curve (AUC) >0.6] (Figure 3A-3D). 

The differences in clinicopathological features and the 
prognosis of gastric cancer patients in different risk groups

Cluster analysis was used to analyze the differences in 
clinicopathological characteristics, survival prognosis, and 
the expression of regulatory factors in different risk groups. 
The results showed that FTO was highly expressed in the 
high-risk group, while ALKBH5 and RBM15 were lowly 
expressed in the high-risk group. In the overall prognosis 
model, FTO was highly expressed in the high-risk group, 
while TRMT61B, YBX1, ALKBH5, and RBM15 were lowly 
expressed in the high-risk group. Further analysis showed 
that there were significant differences in T stage (P<0.01) 
and grade (P<0.05) between different risk groups of the two 
models (Figure 4A,4B).

Figure 2 Establishment of prognostic risk model. Based on the 3 key RNA methylation-related genes m1a, m5C, and m6A, the risk model 
was constructed. The 3 m6A-related genes were screened by LASSO Cox regression analysis to establish the prognostic risk model (A,B), 
and 3 gene coefficients (C) were used to establish the prognostic model of m6A; Five methylated genes were screened from the population 
to establish the prognostic risk model (D,E), and 5 gene coefficients (F) were used to establish the overall prognostic model.
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Univariate and multivariate Cox regression analyses

Univariate and multivariate Cox regression analyses were 
used to analyze the clinicopathological characteristics and 
risk values of gastric cancer patients in TCGA database. 
Based on the two methylation risk prognosis models of 
m6A and the whole population, univariate analysis showed 
that age (P<0.05), stage (P<0.001), T stage (P<0.05), N 
stage (P<0.001), and risk value (P<0.001) were significantly 
correlated with the OS rate (Figure 5A,5B). Multivariate 
Cox regression analysis showed that age (P<0.001) and risk 
value (P<0.001) were significantly correlated with the OS 
rate (P<0.001) (Figure 5C,5D). Univariate and multivariate 
Cox regression analysis showed that the risk score had an 
independent prognostic effect (P<0.001) (Figure 5C,5D). 
The above results suggested that risk value could be used as 
an independent prognostic factor for gastric cancer.

GSEA

GSEA was performed based on m6A and the three RNA 
methylation-related genes. Overall, gene sets related to the 
cell cycle, homologous recombination, RNA degradation, 
and P53 signaling pathways were significantly enriched in 
the low-risk group. Calcium signaling pathways, neuroactive 
ligand-receptor interactions, ECM receiver interactions, 
and vascular smooth muscle contractile protein kinase 
active were significantly enriched in the high-risk group  
(Figure 6A,6B).

Construction and analysis of a prognostic model for the 
risk of RNA methylation in Asians

The transcriptome data of Asian gastric cancer tissues and 
adjacent tissues downloaded from the TCGA database were 

Figure 3 Survival analysis and ROC curve. The value of risk value in the diagnosis and prognosis of gastric cancer. The overall survival rate 
of the m6A methylated gene in different risk groups of gastric cancer patients (A), and the accuracy of the risk prediction model in predicting 
the survival rate of gastric cancer patients judged by the ROC curve (B); The overall survival rate of total methylation modified genes in 
gastric cancer patients in different risk groups (C); an ROC curve was used to judge the accuracy of the risk prediction model in predicting 
the survival rate of gastric cancer patients (D).
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Figure 4 Differences in clinicopathological characteristics of gastric cancer patients in different risk groups. Based on the differences 
in clinicopathological features and prognosis among the different risk groups of m6A methylation regulators (A); Differences in 
clinicopathological features and the prognosis of different risk groups based on global basic regulatory factors (B). *, P<0.05; **, P<0.01.
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used to analyze differences and construct prognostic models. 
The results suggest that the m1A RNA methylation model 
cannot effectively assess the prognosis of patients, while 
the survival analysis and multivariate regression analysis of 
the m5C (DNMT3B, YBX1 and NOP2), m6A (IGF2BP3, 
ZCCHC4, METTL5, RBM15B, PRRC2A, RBM15, 
KIAA1429, FTO, IGF2BP1, METTL3, ALKBH5, 
IGF2BP2 and EIF3A) and overall (FTO, HNRNPA2B1, 
METTL3 and NOP2) three RNA methylation-related risk 
models have confirmed that their risk values can be used 
as predictors of the survival of patients with gastric cancer.
(Figure 7A-7C).

Discussion

Epigenetics regulates the expression of eukaryotic genes and 
is closely related to major human diseases, such as tumors, 
neurodegenerative diseases, and autoimmune diseases. It has 
also been considered as one of the most concerned topics in 
biological research (4). Methylation is a very important way 

of epigenetic modification, which can occur at any stage of 
gene expression, not only at the gene and protein level, but 
RNA can also undergo methylation modification (5,6). At 
present, its research technology is relatively mature, and a 
lot of data related to methylation has been unearthed (7,8). 
In recent years, with the continuous deepening of DNA 
methylation and histone methylation, m6A has not only 
opened a new era of post-transcriptional gene regulation in 
eukaryotes, but has quickly become a research hotspot in 
the field of RNA methylation modification (9). Immediately, 
m6A methylation modification, m5C methylation 
modification, and m1A methylation modification have 
been proved to play an important role in the regulation of 
a series of malignant biological behaviors such as tumor 
cell proliferation, invasion, and metastasis. Epigenetic 
silencing is almost a universal feature of human malignant 
tumors, and its impact involves all key signaling pathways 
from tumor initiation to development (10). Therefore, 
targeted epigenetic changes have great potential. A variety 
of targeted epigenetic drugs have begun clinical trials, 

Figure 5 Single factor and multiple factor regression analysis. Univariate and multivariate Cox regression analyses of different 
clinicopathological characteristics and risk values; m6A: univariate (A) and multivariate (C); overall: single factor (B) and multiple factor (D).
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especially DNA methyltransferase inhibitors that have 
achieved outstanding efficacy in some blood-borne tumors 
and solid tumors. For example, Decitabine is a natural 
2'-deoxycytidine adenosine analogue that inhibits DNA 
methyltransferase and reduces DNA methylation, thereby 
inhibiting tumor cell proliferation and preventing the 
occurrence of drug resistance. It is suitable for the treatment 
of myelodysplastic syndrome (11). EZH2 inhibitors and 
DOT1L inhibitors and other histone methylation inhibitors 
have been approved or are undergoing clinical trials (12). 
Nowadays, scientific research results and transformation 

cases in this field are pouring out, and it can be foreseen 
that the application of epigenetic laws in clinical diagnosis 
and treatment will be more extensive in the future. In this 
study, we combined gastric cancer transcriptome data with 
clinical data, and 3 m6A methylation regulators (FTO, 
ALKBH5, and RBM15) and global methylation regulators 
(RBM15, ALKBH5, YXB1, TRMT61B, and FTO) related 
to prognosis were screened by LASSO Cox regression 
analysis. A prognostic risk model was constructed which 
showed a good correlation of clinical characteristics with 
gastric cancer.

Figure 6 GSEA enrichment analysis. GSEA was carried out based on RNA methylation modifying genes in m6A (A) and RNA methylation 
modifying genes in the combined analysis of the 3 types of genes (B).
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Figure 7 Analysis of Asian RNA Methylation Risk Model. (A) Show the difference heat map of m5C methylation-related genes, the risk prediction model established by LASSO COX regression analysis, survival curve, ROC curve, single factor regression analysis and multivariate regression analysis. (B) 
Show the difference heat map of m6A methylation-related genes, the risk prediction model established by LASSO COX regression analysis, survival curve, ROC curve, single factor regression analysis and multivariate regression analysis. (C) Show the difference heat map of all methylation-related genes, 
the risk prediction model established by the LASSO COX regression analysis, the survival curve, the ROC curve, the single factor regression analysis and the multivariate regression analysis. *, P<0.05; **, P<0.01; ***, P<0.001.
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RNA m1A methylation is a recently discovered 
mRNA modification of N1-methyladenosine that affects 
the localization, stability, translation, and splicing of  
mRNAs (13), and m1A methylation proceeds depending 
on the TRMT6/TRMT61A methyltransferase complex (14).  
TRMT61A has the catalytic activity of tRNA adenine-
N1-methyltransferase, and TRMT6 plays an important 
role in tRNA binding (15). In addition, TRMT10C and 
TRMT61B were reported to catalyze m1A at positions 
9 and 58 of mitochondrial tRNAs (16,17). Studies have 
shown that consumption of TRM6/61 reduces glioma cell 
proliferation and increases death. In addition, compared to 
grade II/III glioblastoma, TRM6/TRM61 mRNA expression 
was significantly up-regulated in highly aggressive  
glioblastoma (18). TRMT10C is another important encoder 
of the m1A methylation modification process. Its recessive 
mutation will reduce the stability of the MRPP1 protein 
and promote defects in RNA processing, leading to the 
occurrence of mitochondrial diseases (19). However, there 
are fewer studies related to RNA m1A methylation of 
gastric cancer. The current study found that, compared to 
normal tissue, TRMT61A, TRMT61B, and TRMT10C were 
significantly overexpressed in gastric cancer. In the overall 
methylation prognostic model based on TRMT61B, the 
survival rate of the low-risk group was significantly higher 
than that of the high-risk group, and the risk value could 
be used as an independent risk factor for the prognosis 
of gastric cancer. These results indicate that TRMT61B 
gene expression plays a role in the development of gastric 
cancer, and may indicate a poor clinical outcome in patients 
with gastric cancer. GSEA results showed that gene sets 
related to the cell cycle, RNA degradation, the cytosolic 
DNA-sensing pathway, and P53 signaling pathways were 
significantly enriched in the low-risk group, suggesting 
their potential role in tumorigenesis.

RNA m5C methylation means that the fifth position 
C of the RNA cytosine is modified by methylation. The 
m5C methylation was first discovered in rRNA and then 
in mRNA. In eukaryotes, C5 methylation of the RNA 
cytosine is catalyzed by the NOL1/NOP2/SUN domain 
(NSUN) family of enzymes and the DNA methyltransferase 
homolog DNMT2 (20-22). Research by Okamoto et al. (23)  
showed that the protein expression of NSUN2 is elevated 
in a variety of cancers, such as esophageal, gastric, 
pancreatic, and breast cancer. The m5C methyltransferase 
NOP2/NSUN2 in gallbladder cancer promotes tumor 
cell proliferation and tumorigenesis in vitro and in vivo 
through close cooperation with RPL6 (24). LncRNA-

hPVT1 promotes cell proliferation, the cell cycle, and 
stem-like properties of HCC cells by stabilizing the NOP2 
protein (25). In addition, the loss of NSUN2 methylation 
modification function can also lead to neurodevelopmental  
disorders (26). Methyltransferase DNMT3B has been 
confirmed to be overexpressed in colorectal, prostate, 
and breast cancer, and is significantly associated with 
poor prognosis (27). DNMT3B -579G>T polymorphism 
is significantly related to the risk of gastric cancer in the 
Chinese population, but is not related to the risk of lung 
cancer. The DNMT3B polymorphism may predict the long-
term survival of gastric cancer. However, further research 
is needed to reveal the potential biological role of the 
DNMT3B polymorphism (28). In addition, YBX1 is a newly 
discovered m5C code reader, which has been proven to 
regulate the stability of intracellular mRNA (29). In bladder 
cancer, YBX1 is recognized by an indole ring of W65 
in its cold shock domain (CDS) (23) and binds to m5C-
modified mRNA (30). Our study found that NOP2, YBX1, 
NSUN2, and DNMT3B were significantly overexpressed 
in gastric cancer compared with normal tissues. In the 
overall methylation risk model including YBX1, the survival 
rate of gastric cancer patients in the low-risk group was 
significantly higher than that in the high-risk group. This 
result is consistent with the conclusions of the above 
research results. Evidently, YBX1 is indeed involved in the 
occurrence of gastric cancer, and its high expression may 
indicate a poor clinical outcome of gastric cancer patients.

RNA m6A methylation is the most common post-
transcriptional modification of RNA and plays a key role 
in cancer pathogenesis. A study by Strick et al. (31) showed 
that decreased mRNA levels of ALKBH5 and fat mass and 
obesity-related protein (FTO) are related to shortened 
OS and cancer-specific survival after nephrectomy, and 
m6A methylated silencers ALKBH5 and FTO are clear 
renal cancer prognostic biomarkers. Zhang et al. (32) 
suggested that ALKBH5 promotes gastric cancer invasion 
and metastasis by demethylating lncRNA NEAT1, which 
may be a potential therapeutic target for gastric cancer. 
Yang et al. (33) revealed that m6A mRNA demethylation 
through FTO increased melanoma growth and reduced 
the response to anti-PD-1 immunotherapy. Knockout of 
FTO can increase m6A methylation in endogenous genes 
of important tumorigenic melanoma cells including PD-1 
(PDCD1), CXCR4, and SOX10, resulting in increased 
RNA attenuation caused by the m6A reader YTHDF2, and 
increased sensitization of melanoma to anti-PD-1 treatment 
in mice. Our study found that compared with normal 
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tissues, FTO, ALKBH5, and RBM15 had higher expression 
in gastric cancer tissues. In the model constructed based 
on the 3 genes, the survival rate of gastric cancer patients 
in the low-risk group was significantly higher than that 
in the high-risk group. FTO, ALKBH5, and RBM15 m6A 
RNA methylation-modified genes play important roles in 
the development of gastric cancer. GSEA results showed 
that gene sets related to pathways such as the cell cycle, 
RNA degradation, and the P53 signaling pathway were 
significantly enriched in the low-risk group, suggesting 
their possible role in tumorigenesis.

In this study, using bioinformatics, two prognostic risk 
prediction models based on m6A methylation regulators 
and m6A, m5C, and m1A methylation regulators were 
established. And we initially conducted a separate analysis 
for a small amount of Asian methylation-related data in the 
data. Gastric cancer patients can be effectively divided into 
high-risk groups and low-risk groups based on methylation-
related genes, but there are still many shortcomings. Firstly, 
this research is based on database mining, lacking our own 
verification data and prospective experimental research, 
and the results of the analysis have not yet been reported in 
gastric cancer, requiring further exploration. Secondly, all 
the data in this study comes from the TCGA database. The 
samples included in this database are mainly from whites 
and African Americans. There are few studies on other 
races. It is not clear whether our current prognostic model 
is applicable to other races. Therefore, in further research, 
we will focus on the Asian population and collect more 
multicenter gastric cancer cases to improve the accuracy 
of the prediction model. Moreover, there is currently no 
unified prognostic model used in clinical practice, and the 
clinical application of the risk assessment model established 
in this study needs to be further explored. However, the risk 
assessment model still has a certain value for cancer patients. 
The model can intuitively distinguish between high- 
and low-risk patients, thereby providing individualized 
treatment plans.

Conclusions

The abnormal expression of m1A, m5C, and m6A RNA 
methylation regulators in gastric cancer and adjacent tissue 
samples may play an important role in the development 
of gastric cancer. The tumor model we constructed can 
effectively predict the prognosis of patients with gastric 
cancer. This study is expected to stratify the prognosis of 
gastric cancer, and provide a reference for the verification 

of related prognostic molecules and the therapeutic targets 
of gastric cancer. However, our research results need to be 
fully verified and explored in further clinical studies.
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