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Purpose: Gastric cancer (GC) is aggressive cancer with a high mortality rate worldwide. 
N6-methyladenosine (m6A) RNA methylation is related to tumorigenesis, which is dynami-
cally regulated by m6A modulators (“writer,” “eraser,” and “reader”). We conducted 
a comprehensive analysis of the m6A genes of GC patients in TCGA datasets to identify 
the potential diagnostic biomarkers.
Materials and Methods: We analyzed the expression profile of m6A genes in the TCGA 
cohort and constructed a diagnostic-m6A-score (DMS) by the LASSO-logistic model. In 
addition, by consensus cluster analysis, we identified two different subgroups of GC risk 
individuals by the expression profile of m6A modulators, revealing that YTHDF1’s expres-
sion variation profile in GC diagnosis. We also performed RT-qPCR and WB verification in 
17 pairs of GC specimens and paired adjacent non-tumor tissues and GC cell lines, and 
verified the expression trend of YTHDF1 in five GEO GC datasets. YTHDF1 expression and 
clinical features of GC patients were assessed by the UALCAN.
Results: The DMS with high specificity and sensitivity (AUC = 0.986) is proven to 
distinguish cancer from normal controls better. Moreover, we found that the expression 
profile variation of YTHDF1 was significantly associated with the high-risk subtype of GC 
patients. RT-qPCR and Western blot results are consistent with silicon analysis, revealing that 
YTHDF1’s potential oncogene role in GC tumor.
Conclusion: In conclusion, we developed the m6A gene-based diagnostic signature for GC 
and found that YTHDF1 was significantly correlated with the high-risk subtype of GC 
patients, suggesting that YTHDF1 might be a potential target in GC early diagnosis.
Keywords: m6A, RNA methylation, diagnostic signature, YTHDF1, gastric cancer

Introduction
For decades, gastric cancer (GC) remains one of the malignant tumors currently 
undermining human health.1 According to the cancer statistics in 2018, GC has 
caused more than one million new cases and nearly 800,000 deaths worldwide.2 

The primary reason for the poor prognosis of GC includes a lack of early diagnostic 
efficiency and incorrect prognosis prediction. Most GC patients were diagnosed with 
advanced tumor metastasis and invasion.3 At present, the major obstacle for patients 
with advanced GC is the poor prognosis (especially late recurrence) that reduces the 
5-year survival rate, while others suffer from chemotherapy resistance.4,5 Therefore, 
novel biomarkers are needed to improve GC patients’ diagnosis efficiency that may 
help clinical implementation and personalized treatment strategies.6
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Nowadays, N6-methyladenosine (m6A) RNA methyla-
tion has become a new epigenetic research hotspot for 
cancer therapy,7 which provided a new layer for depicting 
post-transcriptional regulation.8 Given the significance of 
m6A in regulating transcript, it is reasonable to deduce 
that it may play a vital role in carcinogenesis.9 

Accumulating evidence revealed that m6A modification 
is involved in multiple processes of tumorigenesis.10−13 

Previous studies have revealed a series of molecules that 
were involved in m6A RNA methylation. m6A methyl-
transferases, called “Writers,” including METTL3, 
METTL14, METTL16, Wilms’ tumor-1 associated protein 
(WTAP), KIAA1429, RNA binding motif protein 15 
(RBM15), and zinc finger CCCH domain-containing pro-
tein 13 (ZC3H13). As the reversible epigenetic modifica-
tions of RNA, m6A be reversed by m6A demethylase, 
called “erasers,” including fat mass and obesity-related 
protein (FTO) and alkB homolog 5 (ALKBH5). 
Molecular compositions of m6A modification also include 
m6A recognition factors, known as “Readers,” including 
YT521-B homology (YTH) domain family (YTHDF1, 
2, 3), YTH domain-containing proteins (YTHDC1 
and 2), and heterogeneous nuclear ribonucleoproteins 
family (HNRNP).14 The dynamic m6A methylation pro-
cess was involved in the different approaches of RNA 
regulation, such as mRNA expression, mediation of pri-
mary miRNA processing.15,16

Although evidence revealed that m6A RNA methyla-
tion was involved in the onset and development of cancers 
(such as AML, HCC, melanoma, bladder cancer, and 
colorectal cancer),11,17–20 the specific roles of m6A mole-
cular in GC have not been fully elucidated. Thus, we 
systematically analyzed the fourteen m6A genes and con-
structed and validated the diagnostic signature based on 
m6A regulators’ expression profiles in the TCGA 
database.

Methods and Materials
Patients and Data Mining
The present study uses data from the public domain. To 
October 17, 2017, 415 Stomach adenocarcinoma (STAD) 
samples and 32 normal controls were collected according 
to the NIH Guidelines and the TCGA Data Access Policy. 
Exclusion criteria were as follows: (i) histological diagno-
sis excluded STAD; (ii) another malignant tumor other 
than STAD; (iii) tissue samples without complete RNA 
sequencing data and clinical feature information. Finally, 

375 STAD patients were included in the study. Based on 
R 3.5.1 (https://cran.r-project.org/), the TCGA (http://can 
cergenome.nih.gov) Level 3 RNA sequencing data and 
relevant clinical information of patients was downloaded. 
According to the 8th American Joint Committee on Cancer 
(AJCC) TNM stage,21 there were 50 with tumor stage I, 
120 with tumor stage II, 169 with tumor stage III, and 36 
with tumor stage IV.

Differential Analysis of m6A Genes
To compare the relative expression of m6A genes in 
tumors and normal controls, the ‘‘BiocManager” packages 
in R software were used to compare the expression profile 
data. In addition, the co-expression pattern of m6A genes 
was assessed by the “corrplot” package in R. To depict the 
target gene expression in subgroups based on individual 
clinical features, we use the UALCAN, an online open- 
access website, to analyze clinical information in TCGA 
GC data.22

Construction and Validation of m6A 
Gene-Based Diagnostic Signature for GC
The least absolute shrinkage and selection operator 
(LASSO) logistic analysis was carried out to identify the 
ten significant m6A diagnostic predictors in the present 
study, whose predictive accuracy could be improved sig-
nificantly. The diagnostic-m6A-score (DMS) model has 
been constructed with the candidate m6A gene, which 
was weighted by regression coefficients derived from the 
LASSO-logistic analysis (β) with the following formula:23 

The diagnostic-m6A-score (DMS) = expm6A gene(1) 
x βm6A gene(1) + expm6A gene(2) x βm6A gene(2) 
+ . . . expm6A gene(n) x βm6A gene(n). Meanwhile, the 
sensitivity and specificity of the diagnostic models were 
assessed by receiver operating characteristic (ROC) curve.

To validate the DMS model’s efficacy and further 
explore the role of m6A composition in the onset of gastric 
cancer, we next classified all samples through the 
“ConsensusClusterPlus” package in the R software. We 
depicted the expression profile variation of diagnostic 
candidate m6A genes in each cluster. K-Means consensus 
clustering was performed for candidate m6A genes.24

GC Patients’ Specimens and Paired 
Adjacent Non-Tumor Tissues
Seventeen pairs of GC patient specimens, aged 44–70 
years, and their paired adjacent non-cancerous tissue 
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specimens were obtained from the Zhongda Hospital, 
Affiliated to Southeast University (Nanjing, China). All 
patients’ informed consent was signed, and the Ethics 
Committee of Zhongda Hospital approved the study 
(Ethics Approval No. 2019ZDKYSB137).

Cell Culture and Reagents
The human gastric epithelial cell line (GES-1) and two 
gastric cancer cell lines (SGC-7901, BGC-823) were 
obtained from the Key Laboratory of Environmental 
Medicine Engineering, Southeast University (Nanjing, 
China). SGC-7901 and BGC-823 cells were authenti-
cated by STR profile. The use of all cell lines was 
approved by the Ethics Committee of the Zhongda 
Hospital, affiliated to Southeast University. The cells 
were cultured in a 5% CO2 humidified atmosphere at 
37°C, using DMEM media (Thermo Fisher Scientific, 
Waltham, MA, USA) supplemented with 10% fetal 
bovine serum, 100 μg/mL Penicillin and 100 μg/mL 
Streptomycin.

RNA Isolation and qRT-PCR Verification
For qRT-PCR analysis, total RNA was extracted from 
GC cells, and tissues with TRIzol reagent (Invitrogen, 
Carlsbad, CA, USA) and purity and concentration were 
measured using a NanoDrop 2000 spectrometer (Thermo 
Fisher Scientific, Waltham, MA, USA). RT reactions 
and qRT-PCR were both conducted according to the 
manufacturer’s protocol using the 214 Reverse 
Transcription System Kit (GenStar, Beijing, China). 
A two-step reverse transcription process was completed. 
The Step One PlusTM PCR System (Applied 
Biosystems, Foster City, CA, USA) was used to explore 
candidate genes’ expression profiles. All RNA-primers 
were purchased from General Biotech Co., Ltd. 
(Shanghai, China). The primer sequences of mRNA for 
candidate genes and housekeeping genes were listed as 
follows: YTHDF1-F: GGGGACAAGTGGGTCTCAAG; 
YTHDF1-R: AGGGTGTCGCTGTGAAAGC; GAPDH- 
F: GGACCTGACCTGCCGTCTAG; GAPDH-R: 
GTAGCCCAGGATGCCCTTGA. The comparative Ct 
method was used for the fold-change of the m6A gene 
in the GC cell line. The result of each sample was 
calculated through the 2-∆∆Ct method: ∆∆Ct= (Ct 
YTHDF1– Ct GADPH) GC cell line-(Ct YTHDF1 – 
Ct GADPH) GES-1 cell.

Western Blotting Analysis
Cells and tissue were lysed with RIPA lysis buffer supple-
mented with PMSF protease inhibitor (1:100) to harvest 
proteins. Then the protein samples were resolved by SDS- 
PAGE and then transferred to nitrocellulose membrane. 
Membranes were blocked in TBST for 2 hours, containing 
5% skimmed milk, and then incubated with the primary 
antibody at 4°C overnight. The antibodies used for 
Western blot analysis were listed as follows: YTHDF1 
(AB cam, 1:1000), GAPDH (AB cam, 1:1000). Then, the 
membrane was washed with TBST and incubated with the 
secondary antibody for another 1 hour. Bands were 
detected by the ECL chromogenic kit (Thermo Fisher, 
Inc., Scottsdale, CA, USA) and visualized using the 
Tanon-5200 chemiluminescence imaging system (Tanon 
Scientific Technology, Shanghai, China).

GEO Verification
We downloaded data from the Gene Expression Omnibus 
(GEO) dataset (http://www.ncbi.nlm.nih.gov/geo/). The tar-
get gene was normalized by log2 transformation. Finally, 
we selected five mRNA datasets for further validation.

Statistics Analysis
All data were summarized as mean, median, standard 
deviations.

Data were compared by applying analysis of variance, 
chi-square test, or non-parametric test when applicable. 
Differential analysis of expressed m6A genes and cluster-
ing analysis was performed using R version 3.5.1 by 
Wilcox analysis. LASSO logistic regression was per-
formed using the “glmnet” package. Data analyses were 
conducted with GraphPad Prism 8.0 (La Jolla, CA, USA), 
and statistical significance was defined as p < 0.05.

Results
Patient Clinical Information
A total of 375 STAD patients and 32 normal controls with 
clinical features were available from the TCGA database. 
Patients were divided into sub-groups according to the 
clinical features. Clinical information including age, gen-
der, TNM stage, tumor grade, and STAD patients’ out-
come was presented in Table 1. Of all the patients, the 
mean age (mean ± standard deviation) was 64.92 ± 10.65. 
The overall survival time of these patients was 529.87 ± 
502.56,128 of 375 (34.133%) died.
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The Expression Pattern of m6A Gene in 
GC
In the present study, the expression profile of fourteen 
m6A genes in TCGA STAD patients (n=375) was com-
pared with adjacent normal non-tumor controls (n=32). 
The heat map reveals the differential analysis of fourteen 
expressed genes in STAD patients (Figure 1A). Vio-plots 
showed m6A molecules, including m6A Writer: METTL3, 
METTL14, METTL16, WTAP, KIAA1429, RBM15 and 
ZC3H13; m6A Reader: YTHDF1, YTHDF2, YTHDC1, 
YTHDC2, and HNRNPC were significantly up-regulated 
in tissues of patients with GC (Figure 1B).

Correlation Analysis
A correlation analysis was used to explore the association 
pattern between different m6A genes. The strength of the 
interaction between each gene can be interpreted as the 

sphere’s index and color. The bigger the ball, the greater 
the association between the two genes. Red indicates 
a positive correlation between two gene expressions, blue 
indicates a reverse correlation, and × indicates no correla-
tion between the expression of two genes. Among m6A 
genes, co-expression patterns of the RBM15 and YTHDF2 
were found, and YTHDF2 had the most significant posi-
tive correlation with reader HNRNPC (Figure 2). 
Conversely, we found a negative expression relationship 
between the methylation eraser FTO and the reader 
HNRNPC.

Construction of m6A Gene-Based 
Diagnostic Signature
To screen potential diagnostic m6A candidates, we ana-
lyzed TCGA STAD samples (375 tumor samples and 32 
normal samples) by the LASSO-logistic model. Ten poten-
tial markers were identified and were featured with non-
zero coefficients in the LASSO-logistic analysis (Figure 
3A-B, Supplementary Table 1). We constructed the m6A 
diagnostic signature by the following formula: 
DMS=expMETTL14*-0.3104466 
+expMETTL16*0.2497452+expWTAP*0.2261001 
+expKIAA1429*0.5311135+expZC3H13*0.1448186 
+expRBM15*0.4333276+expALKBH5*-0.1186324 
+expYTHDF1*0.3264817+expYTHDF2*0.1041577 
+expYTHDC1*-0.3303012.

We evaluated DMS’s diagnostic value in distinguishing 
between tumors and normal controls, revealing that DMS 
with high diagnosis predictive accuracy (AUC = 0.986, 
Figure 3C). We also provided DMS distribution in two GC 
tumor groups tumors and normal controls, indicating that 
DMS in tumor tissues is significantly higher than the 
control and better distinguishes between high-risk indivi-
duals and normal controls (Figure 3D-E).

Composition of Diagnostic m6A Genes in 
DMS Clusters
Next, to assess the DMS signature value in GC subgroups, 
we clustered GC individuals based on ten candidates m6A 
markers. We performed the unsupervised clustering with 
the k-means algorithm of all samples (Figure 4A). The 
optimal number of clusters was two (Figure 4B-C). We 
compared the scores in the two GC clusters and normal 
control group. The results showed that the average diag-
nostic score of patients in cluster B was 20.46±0.363 
(n=114), which was significantly higher than that of 

Table 1 Clinical Features of STAD Patients from TCGA 
Database

Variables Patients 
N=375

Gender Female 140

Male 235

Age ≤65years 168

>65years 207

Tumor Stage I 50
II 120

III 169

IV 36

T Stage T1 18

T2 77
T3 179

T4 101

N Stage N0 122

N1 100

N2 79
N3 74

M Stage M0 353
M1 22

Tumor grade G1 8
G2 129

G3 238

Outcome Alive 247

Dead 128

Abbreviation: STAD, stomach adenocarcinoma.
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patients with cluster A (13.02±0.184) and normal controls 
(7.232±0.197, n=32) (P<0.001, Figure 4D). Considering 
the various abundance of m6A genes by the individual, we 
depicted the ten candidate m6A gene expression propor-
tions of each cluster.

YTHDF1’s Potential Diagnostic Role for 
GC Patients
We observed a significant difference in the abundance of 
the YTHDF1 gene in cluster A and B of the GC sample 
compared with the normal controls. The proportion of 

Figure 2 Spearman correlation analysis of the 14 m6A modification modulators. X: P>0.05. 
Abbreviations: m6A, N6-methyladenosine.

Figure 1 Expression profile of m6A RNA methylation modulators in TCGA GC patients. (A) The heat map of 14 m6A genes. (B) Vio-plots of 14 m6A genes. Data were 
presented as mean ± SEM. *P < 0.05, **P < 0.01, *** P < 0.001. 
Abbreviations: TCGA, The Cancer Genome Atlas; GC, gastric cancer; m6A, N6-methyladenosine.
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Figure 3 Construction of DMS. (A) LASSO coefficient profiles of the 14 m6A genes. (B) Tenfold cross-validation for tuning parameter selection in the LASSO model. (C) 
ROC curves of the DMS. (D) Diagnostic score comparison of GC patients and controls. (E) Diagnostic score distribution for the entire subjects. 
Abbreviations: LASSO, The least absolute shrinkage and selection operator; DMS, diagnostic-m6A-score; m6A, N6-methyladenosine; ROC, receiver operating character-
istics; AUC, area under the curve; GC, gastric cancer.
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Figure 4 Composition of diagnostic m6A genes in DMS clusters. (A) Unsupervised clustering with the k-means algorithm of entire samples. (B) Relative change in area 
under CDF curve for k = 2 to 9. (C) The optimal number of consensus clustering. (D) Diagnostic score comparison in DMS clusters and controls. (E) Diagnostic m6A 
regulators proportions in DMS clusters and controls. (F) Expression level of diagnostic m6A regulators in DMS clusters compared to controls. Data were presented as mean 
± SEM.** P < 0.01, *** P < 0.001. 
Abbreviations: DMS, diagnostic-m6A-score; m6A, N6-methyladenosine; CDF, cumulative distribution function.
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YTHDF1 expression was significantly increased in higher- 
risk groups (Figure 4E). We also compared other candidate 
m6A genes. The results showed that most m6A gene 
expressions increased, while the variance in YTHDF1 
expression was the most significant (Figure 4F).

GEO Verification
To further validate the silicon analysis results, we analyzed 
five microarray sequencing data from the GEO database. 
The result was in fair consistent with the previous analysis, 
which enhances the up-trend of YTHDF1 expression in 
GC tissues (Table 2) (P<0.05).

The Experimental Verification
To measure the expression level of YTHDF1 in CC, we 
collected 17 paired cancer- and adjacent normal-tissues 
and two GC cell lines. In the GC cell line SGC-7901 and 
BGC-823, YTHDF1 mRNA expression was significantly 
up-regulated compared to the GES-1 cell line (Figure 5A, 
p < 0.05). Similarly, qRT-PCR data revealed that the 
YTHDF1 expression level was enhanced in GC tissue 
when compared to the normal controls (Figure 5B, p < 
0.05). The primary characteristics and clinical features of 
GC patients were presented in Supplementary Table 2. We 
verified the uptrend of the YTHDF1 protein expression 

level in the SGC-7901 cell-line and BGC-823 cell-line 
(Figure 5C).

Correlation of YTHDF1 Expression and 
Clinical Features
To explore the correlation between YTHDF1 expression 
and clinical features, we compared mRNA expression in 
different subgroups based on clinical characteristics, 
including patient age, ethnicity, TNM stage, and tumor 
grade. No differences were observed in YTHDF1 
expression between the age and race subgroups, but 
higher than in adjacent non-tumor tissue controls 
(Figure 6A-B). According to the 8th American Joint 
Committee on Cancer (AJCC) TNM stage, patients 
were classified into Stage I, Stage II, Stage III, and 
Stage IV.21 YTHDF1 had higher expression levels in 
GC tissues of different TNM subgroups (Figure 6C), 
especially in stage 1 (median transcript per million of 
46.73), compared to stage 2 (median transcript 
per million of 43.07), stage 3 (median transcript 
per million of 42.78), stage 4 (median transcript 
per million of 45.61) and adjacent normal control. The 
YTHDF1 expression levels also increased at different 
tumor grades of GC compared to normal controls, and 
grade 2 showed a significantly higher value than grade 

Table 2 The Expression Profile of YTHDF1 in GEO Database

Geo Dataset Public 
Year

Country Platform Samples N Relative Expression of YTHDF1

Fold Change P-value

GSE54129 2017 China GPL570 GC 111 3.56 <0.01
Normal 

Tissue

21

GSE79973 2016 China GPL570 GC 10 1.87 0.02

Normal 

Tissue

10

GSE13911 2008 Italy GPL570 GC 38 3.75 <0.01

Normal 
Tissue

31

GSE19826 2010 China GPL570 GC 12 1.99 0.05

Normal 

Tissue

15

GSE63089 2014 China GPL5175 GC 45 1.48 0.02

Normal 
Tissue

45

Abbreviation: GEO, Gene Expression Omnibus.
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1, grade 3 and adjacent normal control (Figure 6D, 
P<0.05).

Discussion
RNA could be modified through multi-ways of distinct 
post-transcriptional modifications, of which m6A methyla-
tion is considered the abundant reversible RNA modifica-
tions in eukaryotes.16,25 m6A methylation is involved in 
a variety of biological regulation, for instance, RNA sta-
bility and splicing, protein heat shock response, and circa-
dian clock regulation.9,26–28 A growing number of studies 
uncovered that dysregulated m6A methylation modulators 
were closely correlated to development and progression in 
different types of cancer.19,29,30 Most previous studies 
were more concerned with the correlation between indivi-
dual m6A molecules and disease.31–33 Here, we system-
atically evaluated fourteen m6A gene expression in GC 
patients from the TCGA database and constructed the 
m6A based signatures to predict the risk of onset.

We found that m6A modulators (Writer: METTL3, 
METTL14, METTL16, WTAP, KIAA1429, RBM15 and 
ZC3H13; Reader: YTHDF1, YTHDF2, YTHDC1, 
YTHDC2, and HNRNPC) were significantly up-regulated 
in GC (Figure 1). We also revealed that HNRNP and 

YTHDF2 were most associated with each other in GC. 
Moreover, a reversible expression pattern was noted 
between FTO and the HNRNP (Figure 2).

To develop and validate a diagnostic risk prediction 
model based on m6A features for individual GC risk, we 
constructed a DMS (Diagnostic m6A score) signature by 
the LASSO-logistic regression model. Similarly, Zhou 
et al developed a diagnostic immune-risk score model for 
colon cancer, which provided a new hint for cancer 
diagnosis.23 Ten potential diagnostic markers were 
selected for the DMS signature (Figure 3A-B). The results 
showed that the DMS value from the normal control to the 
GC tumor tissue increased gradually (Figure 3D-E) and 
had a higher AUC value (AUC = 0.986, Figure 3C).

Next, we identified two diagnostic clusters (Cluster 
A and Cluster B) using K-means clustering based on 
these m6A candidate molecules expression composition 
(Figure 4A-C). Similar methods have been used for 
immune-related diagnostic signature study.24 We com-
pared the candidate m6A gene composition of GC 
patients and normal controls in different clusters. As 
shown in the DMS distribution of subtype diagnostic 
groups, DMS could effectively identify GC individuals 
from normal (Figure 4D). Moreover, comparing 

Figure 5 Expression profile of YTHDF1 in GC cell lines and tumor tissues. (A) RT-qPCR results of the YTHDF1 mRNA in GC cell line SGC-7901and BGC-823, *P < 0.05. 
(B) RT-qPCR results of YTHDF1 mRNA in GC tissues, *P < 0.05. (C) Western blot analysis results of YTHDF1 protein in GC cell line SGC-7901and BGC-823. 
Abbreviations: GC, gastric cancer; RT-qPCR, quantitative reverse transcription PCR.
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different DMS clusters, we found that the up-regulation 
of methylated reading protein YTHDF1 was the most 
significant (P<0.001). Previous studies revealed that 
YTHDF1 plays a vital role in different cancers. Zhao 
et al revealed that YTHDF1 were involved in the HCC 
cell cycle and metabolic process, suggesting that 
YTHDF1 may be a potential new therapeutic target for 
HCC.32 The previous study has shown that the PD-L1 
checkpoint blockade’s therapeutic efficacy is signifi-
cantly enhanced after knockout of YTHDF1, suggesting 
that YTHDF1 is a potential therapeutic target in anti- 
cancer immunotherapy, promoting cancer 
immunotherapy.34 Studies have also reported that the 
YTHDF1 gene overexpression in different types of can-
cers, such as neck squamous cell carcinoma,35 

NSCLC,36 breast cancer,37 and colorectal cancer.38 We 
found that YTHDF1 mRNA was significantly up- 

regulated in GC data from TCGA and GEO databases 
(Figure 1, Table 2), consistent with experimental valida-
tion results (Figure 5B). Overexpression of YTHDF1 
mRNA and protein was observed in two gastric cancer 
cell lines than the GES-1 cell line (Figure 5A and C). 
Analyzing clinical information, we found that the 
expression of the YTHDF1 gene has significantly 
increased in the tissues of patients with early GC 
(Figure 6C), suggesting that YTHDF1 may be 
a potential indicator for early diagnosis of GC patients.

Conclusion
In conclusion, the present study’s innovation is tantamount 
to developed the m6A regulator-based risk diagnostic 
score model, which could better distinguish high-risk GC 
patients from normal controls. Moreover, we found that 
the expression profile of YTHDF1 was significantly 

Figure 6 Correlation of YTHDF1 expression and clinical features. (A) Expression of YTHDF1 in TCGA STAD based on patients’ age. (B) Expression of YTHDF1 in TCGA 
STAD based on patients’ race. (C) Expression of YTHDF1 in TCGA STAD based on the TNM stage, the YTHDF1 expression level was significantly increased in stage 
I compared to stage II, stage III, stage IV, and adjacent normal control, *P < 0.05. (D) Expression of YTHDF1 in TCGA STAD based on tumor grade, the YTHDF1 expression 
level was significantly increased in grade 2 compared to grade1, grade 3 and adjacent normal control,* P < 0.05. 
Abbreviations: TCGA, The Cancer Genome Atlas; STAD, stomach adenocarcinoma.
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associated with the high-risk subtype of GC patients, sug-
gesting that YTHDF1 might be a potential target in GC 
early diagnosis and carcinogenesis.

The present study might provide potential clinical 
implications, but it cannot be ignored that there were 
also limitations. In addition, it remains uncertain about 
the function of a single gene in early cancer diagnosis. 
Applying existing findings to actual clinical diagnoses in 
the future remains further exploration and verification. 
Further research needs to investigate the deep function 
and molecular mechanism of YTHDF1 in GC.

Abbreviations
GC, gastric cancer; m6A, N6-methyladenosine; METTL3, 
methyltransferase like 3; METTL14, methyltransferase like 
14; METTL16, methyltransferase like 16; WTAP, Wilms’ 
tumor-1 associated protein; RBM15, RNA binding motif 
protein 15; ZC3H13, zinc finger CCCH domain-containing 
protein 13; FTO, fat mass and obesity-related protein; 
ALKBH5, alkB homolog 5; HNRNPC, heterogeneous 
nuclear ribonucleoprotein C; YTHDF1, YTH domain family 
1; YTHDF2, YTH domain family 2; YTHDC1, YTH 
domain-containing 1; YTHDC2, YTH domain-containing 
1YTH domain-containing 2; AML, acute myelocytic leuke-
mia; HCC, hepatocellular carcinoma; STAD, stomach ade-
nocarcinoma. TCGA, The Cancer Genome Atlas; GEO, 
Gene Expression Omnibus; DMS, Diagnostic m6A score. 
RT-qPCR, quantitative reverse transcription PCR; LASSO, 
The least absolute shrinkage and selection operator.
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