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Background: N6-methyladenosine (m6A) modification is a common epigenetic
methylation modification of RNA, which plays an important role in gastric
carcinogenesis and progression by regulating long non-coding RNA (lncRNA).
This study is aimed to investigate the potential prognostic signatures of m6A
-related lncRNAs in STAD.

Methods: The m6A-related lncRNAs with the most significant impact on gastric
cancer prognosis in the TCGA database were identified by bioinformatics and
machine learning methods. The m6A-related lncRNA prognostic model (m6A-
LPS) and nomogram was constructed by Cox regression analysis with the
minimum absolute contraction and selection operator (LASSO) algorithm. The
functional enrichment analysis of m6A-related lncRNAs was also investigated. The
miRTarBase, miRDB and TargetScan databases were utilized to establish a
prognosis-related network of competing endogenous RNA (ceRNA) by
bioinformatics methods. The correlation of AL391152.1 expressions and cell
cycle were experimentally testified by qRT-PCR and flow cytometry.

Results: In total, 697 lncRNAs that were identified as m6A-related lncRNAs in GC
samples. The survival analysis showed that 18 lncRNAs demonstrated prognostic
values. A risk model with 11 lncRNAs was established by Lasso Cox regression, and
can predict the prognosis of GC patients. Cox regression analysis and ROC curve
indicated that this lncRNA prediction model was an independent risk factor for
survival rates. Functional enrichment analysis and ceRNA network revealed that
the nomogram was notably associated with cell cycle. qRT-PCR and flow
cytometry revealed that downregulation of GC m6A-related lncRNA
AL391152.1 could decrease cyclins expression in SGC7901 cells.

Conclusion: A m6A-related lncRNAs prognostic model was established in this
study, which can be applied to predict prognosis and cell cycle in gastric cancer.
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Introduction

Gastric cancer is the fifth most prevalent malignant tumor and the third most deadly
tumor in the world, causing about 800,000 deaths each year and seriously threatening human
life and health (Sung et al., 2021). Currently, treatment options remain limited due to the
heterogeneity of GC and the unclear mechanisms of development and progression.
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Moreover, the high recurrence rate after GC resection in advanced
stage of GC and the tendency of chemotherapy resistance in case of
recurrence make for a poor prognosis, and the median survival
period for stage IV GC is only about 9–10 months (Ajani et al., 2016;
Sasahara et al., 2021). GC urgently needs more in-depth research on
its pathogenesis and therapeutic targets.

N6-methyladenosine (m6A) modifications are common
epigenetic methylation modifications of messenger RNAs
(mRNAs) and non-coding RNAs (ncRNAs) (Zhao et al., 2017;
Dai et al., 2018). The m6A modification occurs mainly clustered
on the adenine in the sequence of RRACH (R = G or A, H = A, C or
U) of the stop codon, 3′untranslated region (3′UTR), and inner
ministerial exon (Meyer et al., 2012; Linder et al., 2015; Zhang H.
et al., 2020). There are three well-known types of regulators that
dynamically control m6A: “Writers”, “Readers”, and “Erasers”.
METTL3, METTL14, METTL16, and WTAP, etc., have been
confirmed to be “Writers” genes, FTO and ALKBH5 are
“Erasers” genes, and YTHDC1 and YTHDC2, etc., are “Readers”
genes. RNA is methylated by the effect of “Writers” and
demethylated by the effect of “Erasers”. The m6A-modified RNA
is recognized by “Readers” and affects RNA processing, nuclear
export, translation, decay, etc., (Zhang H. et al., 2020). This dynamic,
reversible biological process regulates development, progression and
immune response of GC. For example, upregulated m6A “Writers”
METTL3, WTAP and RBM15 mediated poor prognosis of GC by
regulating m6A, and upregulated “Erasers” ALKBH5 mediated poor
prognosis of GC by regulating the m6A/lncRNA NEAT1/EZH2 axis
(Zhang J. et al., 2019; He et al., 2019; Su et al., 2019; Yue et al., 2019;
Zhu et al., 2019; Wang et al., 2020; Yang et al., 2020).

Long non-coding RNA (lncRNA) plays an important role in the
ontogenesis and development of GC. LncRNAs influence gastric
carcinogenesis and progression through mechanisms such as
histone modification, DNA methylation, hydroxymethylation,
chromatin remodeling, acting as a molecular sponge for miRNAs,
and direct protein binding (Bayoumi et al., 2016). However, the
mechanism of how m6A modifications affect the dysregulation of
lncRNAs causing gastric carcinogenesis and progression remains
unclear. Therefore, understanding the lncRNAs related to m6A
modifications involved in GC progression may help to identify
useful therapeutic targets.

In this study, we investigated GC data from TCGA database by
bioinformatics and machine learning methods to find m6A-related
lncRNAs with the greatest impact on GC prognosis, and constructed
m6A-related lncRNAs prognostic signatures (m6A-LPS), and
nomogram based on m6A-LPS and clinicopathological features.
In our study, we found that m6A-LPS performed well in
predicting overall survival in the TCGA GC dataset, and
downregulation of GC m6A-related lncRNA AL391152.1 could
decrease cyclins expression in SGC7901 cells.

Materials and methods

Data sources

Fragments per kilobases per million (FPKM) of RNA
Sequencing data for GC patients were downloaded from the
TCGA GDC website (https://portal.gdc.cancer.gov/). The long

non-coding RNA were annotated by Genome Reference
Consortium Human Build 38 (GRCh38) was acquired from
the GENCODE website (https://www.gencodegenes.org/
human/).

The m6A-related and prognosis-related
lncRNA identification

Differential expression using the limma package in R for the
identification of GC-related lncRNAs (Ritchie et al., 2015). Pearson
correlation analysis was performed for identifying of m6A-related
lncRNAs with the | Pearson R| > 0.5 and p-value <0.001. The m6A-
related lncRNAs for GC was the intersection of GC-related lncRNAs
and m6A-related lncRNAs.

The association between expression of m6A-related lncRNAs
for GC and overall survival was evaluated by univariate Cox
regression analysis. The m6A-related lncRNAs for GC with p
values < 0.05 were considered as candidate m6A-related
prognostic lncRNAs for GC.

Construction of m6A-related lncRNA
prognostic model

Dataset was randomly splited into a training set and a test set at a
ratio of 1:1. Training set was used for trainingmodel, and test set was
used for evaluating model performance. A LASSO Cox regression
model was constructed to select the most significant prognostic
markers among the candidate m6A-related prognostic lncRNAs for
GC. Multivariate Cox regression calculate the coefficient of each
lncRNA selected above. A prognostic risk score was calculated by
each expression values of the lncRNAs and their corresponding
estimated regression coefficients as the following formula:

Risk score � ∑
n

i�1
Coef f icienti × expression valuei

Coefficienti was the regression coefficient in LASSO
regression and expression valuei was the expression value of
each lncRNAs. The high- and low-risk score groups are
divided by the median risk score of the training set as the
threshold. Kaplan-Meier survival curve test and log-rank test
were performed to investigate survival differences between high-
and low-risk score groups and between subgroups with various
clinicopathological characteristics.

M6A-related lncRNA prognostic nomogram
construction

The univariate and multivariate COX regression analysis
with clinical characteristics and the risk scores constructed
above was performed to understand the independent risk
factors associated with prognosis. The “rms” package (http://
hbiostat.org/R/rms) was used to build the prognostic nomogram.
The performance of the nomogram for overall survival
prediction was evaluated with AUC values calculated from
ROC curves, and calibration curves.
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Functional enrichment analysis

Differential gene expression analysis for high and low risk score
groups was performedwith the limma package (Ritchie et al., 2015). For
differential genes meeting the criteria (p < 0.05, |logFC| > 1), Gene
ontology (GO) and Kyoto Encyclopedia of Genes and Genomes
(KEGG) signaling pathway enrichment analysis was performed and
plotted with the clusterProfiler package (Yu et al., 2012).

Cell lines and cell culture

The human gastric cancer cell line SGC7901 were purchased from
American Type Culture Collection (ATCC). GC cell lines were
identified by short tandem repeat analysis, and the results of
mycoplasma test were negative and were cultured with RPMI-1640
medium (Gibco, San Francisco, CA, United States) containing 10% fetal
bovine serum (Gibco) with 100 U/mL penicillin and streptomycin
(Gibco, Shanghai, China) at 37°C in a humidified incubator of 5% CO2.

siRNA construction and infection

siRNA sequences targeting lncRNA AL391152.1 was designed
and constructed by Obio Technology Co. Ltd., Shanghai, China.
siRNA was added to the culture medium of SGC7901 cells by using
riboFECT Transfection Kit (Ribobio, Shanghai, China). The
targeted AL391152.1 sequences were as follows: #1 GGCCCT
AGAGAGCATTATATC,#2 GGTGTTTAACAGATAGCATTG.

RNA extraction and qRT-PCR

Total RNA was extracted from samples with RNAi Plus reagent
(TAKARA, Japan) and quantified by using Nanodrop 8000 and stored
at −80°C. 1,000 ng of RNAwas reversely transcribed into cDNA using a
reverse transcription system (TAKARA, Japan). Real-Time qPCR was
performed to quantify the transcripts using TB Green PCRMaster Mix
(TAKARA, Japan). The amplification primers for the AL391152.1
coding region was as follows: F: ACCTAAATCTTTTCTCACTCA
CTTTT, R: TGGAAGCAACGATTAAGCAAAACT. The relative
abundance of RNA was normalized to β-Actin.

Flow cytometry

Cell cycle of SGC7901 was evaluated by flow cytometry using a
Cell Cycle Detection Kit (keyGEN bioTECH, Nanjing, China)
according to the manufacturer’s protocol. Briefly, the
SGC7901 cells were collected and washed with cool PBS, gently
resuspended and incubated with Propidium Iodide (PI) in the dark
for 15 min and analyzed by flow cytometry.

Statistical analysis

Gene expression correlations were analyzed by Pearson
correlation analysis. Gene expression or risk scores between

groups were compared by analysis of variance (ANOVA).
Overall survival differences between subgroups were examined
by Kaplan-Meier curves and log-rank tests. The performance of
predictors at each time point was estimated with receiver
operating characteristic (ROC) curves and area under the
curve (AUC) values. Statistics were performed with R software
(version 4.00). p-values less than 0.05 were considered
statistically different.

Results

Identification of m6A-related LncRNA in GC
patients

The 380 tumor samples and 27 paracancerous samples of GC
patients from the TCGA database were included. GRCh38 from
GENCODE for identification of genes as lncRNAs. A total of
2413 GC and paracancer differential LncRNAs and 1,500 m6A-
related lncRNAs were obtained. The intersection had a total of
697 lncRNAs that were identified as m6A-related lncRNAs
(Figure 1A). Survival analysis was performed on 697 GC m6A-
related lncRNAs, and a total of 18 lncRNAs were identified as
associated with overall survival, which were LINC02428,
LINC00106, FSIP2-AS1, DKFZp779M0652, CASC19,
AP005230.1, AP001350.1, AL807757.2, AL513123.1, AL512506.1,
AL391152.1, AL033527.3, AL031123.2, AC129507.1, AC093151.2,
AC090673.1, AC090192.2, and AC05764.1. A volcano map with
labeled prognostic GC m6A-related lncRNAs was shown in
Figure 1B. GO and KEGG analysis of m6A-related lncRNAs were
shown in Figures 1C, D.

Construction of GC m6A-related LncRNA
prognostic model

The correlation of the 18 GC m6A-related prognostic
lncRNAs with each of the m6A genes is shown in Figure 2A.
To construct GC m6A-related lncRNA prognostic models, GC
samples from the TCGA database were randomly divided into a
training set and a test set by 1:1. The training set is for
constructing the model, while the test set is for evaluating the
model. Eighteen candidate GC m6A-related prognostic lncRNAs
were applied for LASSO regression analysis. The final 11 m6A-
related prognostic lncRNAs were enrolled in the prognostic
model and defined as m6A-related lncRNA prognostic
signatures (m6A-LPS) (Figures 2B, C). The risk score was the
sum of the expression values of each lncRNA multiplied by their
coefficient (Figure 2D). As demonstrated in Figures 3A, D, G,
overall survival of patients with high and low m6A-LPS risk
scores was significantly different in the training set, test set, and
full set (p < 0.05). The survival distributions of high and low risk
scores in the training set, test set, and full set are shown in Figures
3B, E, H. The predictive performance of m6A-LPS for overall
survival of GC patients at 1, 3, and 5 years had AUC values of
0.739, 0.895, and 0.865 in the training set and 0.65, 0.609, and
0.539 in the test set, respectively, and 0.69, 0.771, and 0.731 in the
full set, respectively (Figures 3C, F, I). With the median
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FIGURE 1
(A)Venn diagramof the counts ofm6A-related lncRNAs and differentially expressed lncRNAs betweenGC and paracancer (DE-lncRNA); (B) Volcano
map with labeled prognostic GC m6A-related lncRNAs; (C) GO analysis of m6A-related lncRNAs; (D) KEGG analysis of m6A-related lncRNAs.

FIGURE 2
(A)Heatmap of the correlation between m6A-related genes and 18 prognostic m6A-related lncRNAs; (B,C) LASSO regression compresses
18 prognostic m6A-associated lncRNAs into 11; (D) Coefficients of each lncRNA selected by LASSO regression in the regression model.
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expression as the grouped cut-off, the Kaplan-Meier survival
curve of each lncRNA in m6A-LPS was shown in Figure 3J. The
m6A-LPS prognostic model performed well in different
subgroups of clinicopathological characteristics. Overall
survival of patients with high m6A-LPS risk scores and low
m6A-LPS risk scores differed significantly among age
(either ≤ 60 or >60 group), gender (either female or male
group), stage (either stage I + II or stage III + IV group),
TMN staging (T1+T2, T3+T4, M0, M1, N0+N1 or
N2+N3 group) subgroups, and grade3 subgroups
(Figures 4A–C).

Construction of m6A-LPS containing
nomogram

To understand whether m6A-LPS is an independent risk factor
for prognosis of GC patients, we performed univariate and
multivariate Cox regression analyses on m6A-LPS risk score and
age, sex, grade, stage, and TMN classification. The results showed
that the m6A-LPS risk score and age, gender, and stage were
independent risk factors for the prognosis of GC patients
(Figures 5A, B). A nomogram was constructed with the m6A-
LPS risk score and age, sex, grade, stage, and TMN classification

FIGURE 3
(A) Kaplan-Meier survival curves for the high and low risk score groups of the training set; (B) Survival distribution of high and low risk score groups in
the training set; (C) ROC curve of m6A-LPS for predicting 1/3/5-year overall survival of GC patients in the training set; (D) Kaplan-Meier survival curves for
the high and low risk score groups of the test set; (E) Survival distribution of high and low risk score groups in the test set; (F) ROC curve of m6A-LPS for
predicting 1/3/5-year overall survival of GC patients in the test set; (G) Kaplan-Meier survival curves for the high and low risk score groups of the full
set; (H) Survival distribution of high and low risk score groups in the full-set; (I) ROC curve of m6A-LPS for predicting 1/3/5-year overall survival of GC
patients in the full set; (J) Kaplan-Meier survival curves for each lncRNA in m6A-LPS in the TCGA GC dataset, with the median expression as the grouping
cut-off.
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for predicting 1-, 3-, and 5-year survival in GC patients (Figure 5C).
As shown in Figure 5D, the strongest contributors to the nomogram
prediction score were the risk score and age, with higher total scores
associated with lower overall survival. Subsequently, we evaluated
the identification and calibration performance of the nomogram by
applying a calibration graph with a bootstrap of 1000 resamples. The
1-year, 3-year and 5-year survival rates predicted by the nomogram
were compared with the actual survival rates, which were very close
to the actual probabilities (Figure 5E).

M6A-LPS function analysis

Each lncRNA in m6A-LPS was associated with which m6A gene
and what risk type it belongs to was shown in Figure 6A. Of the
11 lncRNAs in m6A-LPS, 5 were correlated with ZC3H13, 2 with
IGF2BP2, 2 with IGF2BP1, 2 with HNRNPA2B1, 4 were protective
factors, and 7 were risk factors. Differential expression analysis was
performed for the high-risk and low-risk subgroups, and a total of
600 differentially expressed genes were obtained. The heatmap of the
top 40 differentially expression genes were shown in Figure 6B.

GO function and KEGG signaling pathway enrichment analysis
were performed on differentially expressed genes. The differentially
expressed genes were significantly enriched in extracellular matrix/
structure organization, cell-substrate adhesion, muscle cell
differentiation, muscle contraction, muscle organ/tissue

development, muscle system process, peptidyl-tyrosine
modification/phosphorylation, regulation of vasculature
development, and tissue remodeling GO entries and PI3K-Akt
signaling pathway, Focal adhesion, cGMP-PKG signaling
pathway, Rap 1 signaling pathway, TGF-beta signaling pathway,
and Wnt signaling pathway (Figure 6C). The significantly enriched
cancer-related signaling pathways were mainly PI3K-AKT signaling
pathway, Focal adhesion, cGMP-PKG signaling pathway,
Rap1 signaling pathway, TGF-beta signaling pathway, Cell
adhesion molecules, Wnt signaling pathway, etc., (Figure 6D).

Construction of ceRNA network and
functional enrichment analysis

In order to understand how these m6A-related lncRNAs influence
mRNA expression through sponging miRNAs, we found 2 lncRNAs
(AL512506.1 and AL391152.1) and 7 miRNAs that interact with them
by searching the miRcode database. According to these 7 miRNAs,
90 target mRNAs were obtained by searching in miRTarBase, miRDB,
and TargetScan databases. The constructed ceRNA network diagram
was presented in Figure 7A. To understand the biological functions of
these target mRNAs in tumor microenvironment, we performed
functional enrichment analysis on 90 target mRNAs. The results
revealed that the target mRNAs were mainly enriched in biological
processes such as cell cycle, cell division and signaling pathways such as

FIGURE 4
(A) Heatmap of differentially expressed genes between the high and low risk score groups along with clinicopathological subgroups. (B) The
difference of age, gender, stage, grade, T, and N in high and low risk groups; (C) Kaplan-Meier survival curves for high and low risk score groups in each
clinicopathologic features subgroup of the TCGA GC dataset.
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cancer-related microRNAs, TGF-beta, p53, JAK-STAT, and GC
(Figures 7B–E).

lncRNA AL391152.1 regulates the expression
of cyclins

Based on our previous findings of m6A-related lncRNA
AL391152.1 and its correlation with cell cycle, the relationship of
AL391152.1 with cyclins were verified. The effect of silencing
AL391152.1 expression in gastric cancer cell lines SGC-7901 were

detected (Figure 8A). qRT-PCR demonstrated that depletion of
AL391152.1 consistently resulted in reduction of CCND1,
CDKN1A, CKS2 and CHAF1A mRNA levels in GC cells
(Figure 8B). Flow cytometry confirmed the ability of
AL391152.1 to control G2/M process (Figure 8C).

Discussion

Currently, survival prediction for gastric cancer is mainly based
on clinical or pathological TNM staging of prognosis developed by

FIGURE 5
(A) Univariate and (B)multivariate Cox regression analyses on m6A-LPS risk score and age, sex, grade, stage, and TMN classification; (C) ROC curve
of m6A-LPS for predicting 1/3/5-year overall survival of GC patients compared with age, gender, grade, stage, T,N, and M; (D) Nomograms constructed
with m6A-LPS risk scores and age, sex, grade, stage, and TMN classifications for predicting the 1-, 3-, and 5-year survival rates of GC patients; (E)
Calibration chart of nomogram for predicting 1/3/5 years survival.
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FIGURE 6
(A) Sankey diagram of the relationship among each lncRNA in m6A-LPS, m6A-related genes and survival risk types; (B) Heatmap of differentially
expressed genes between the high and low risk score groups; (C)Gene ontology enrichment analysis of differentially expressed genes between high and
low risk score groups; (D) KEGG pathway enrichment analysis of differentially expressed genes between high and low risk score groups.

FIGURE 7
(A) The ceRNA network diagram of lncRNAs in m6A-LPS and their target miRNAs and mRNAs; (B–E) Biological process(B), cellular components(C),
molecular functions(D) in GO and KEGG pathway (E) enrichment analysis of target mRNAs of miRNAs that interact with lncRNAs.
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the American Joint Committee on Cancer. However, this staging
method is primarily on the basis of anatomical location, and
tumours in the same anatomical location may respond to
treatment in very different ways, most likely due to heterogeneity
at the molecular level. Therefore, the construction of prognostic
models basing on genetic and clinicopathological features may
better improve the prediction of survival in patients with gastric
cancer.

In this study, we constructed m6A-related lncRNA prognostic
models based on TCGA’s GC dataset by applying bioinformatics
and machine learning methods. A total of 18 prognostic m6A-
related lncRNAs were screened, 11 of which were used to construct
the m6A-LPS prognostic model by LASSO regression analysis to
calculate the risk scores. The results indicated that the m6A-LPS
prognostic model performed well in predicting survival in both all
and each clinicopathological subgroup of GC patients. The m6A-LPS
risk score was confirmed by univariate and multifactorial COX
regression as an independent risk factor for survival in patients with
GC. Further, we constructed the nomogram by combining the m6A-
LPS risk score together with common clinicopathological features,
which also has good performance in predicting survival of GC patients.

The 11 lncRNAs incorporated in m6A-LPS were mainly
associated with the m6A “Readers” genes HNRNPA2B1,
IGF2BP1, IGF2BP1 and m6A “Writers” gene ZC3H13. These
m6A genes have been shown to be associated with GC in several
previous studies. The expression of hnRNPA2B1 protein was
significantly higher in GC tissues compared to the para-
carcinoma tissue (Dai et al., 2016). The expression of
IGF2BP1 and IGF2BP2 mRNA was significantly increased in GC

tissues, and the single nucleotide polymorphism locus rs9906944C >
T located in IGF2BP1 gene was significantly correlated with reduced
risk of GC (Wang et al., 2021). The ZC3H13 gene was the most
frequently mutated of the m6A-related genes in GC, and the
expression was significantly higher in GC tissues than in normal
tissues (Zhang B. et al., 2020). However, the relationship between
these m6A-related gene disorders and lncRNA in GC is unclear.

Among the prognostic m6A-related lncRNAs identified in this
study, four were protective factors and seven were risk factors in GC.
Among them, CASC19 upregulation has been reported to be associated
with poor prognosis in GC and was an independent prognostic factor
for overall survival, while silencing CASC19 inhibits proliferation and
migration of GC cell (Wang et al., 2019). The protective factor
AP001350.1 gene, a novel lncRNA antisense to ZFP91, was not yet
clear about its role in GC, but high expression of ZFP91 promotes
proliferation and invasion of gastric cancer (Peng et al., 2018; Tang et al.,
2020). The AP001350.1-ZFP91 axis may be a potential mechanism for
the development of GC. Similarly to AL033527.3, although there was no
direct study of this lncRNA in gastric cancer, its possible antisense
regulatory target BMP8B is associated with lymph nodemetastasis, liver
metastasis and peritoneal dissemination in GC (Mima et al., 2013). The
role of AP001350.1-BMP8B axis on GC was worth investigating.
AC129507.1, also known as RPH3AL-AS1, was an antisense
lncRNA for the RPH3AL gene, which was a well-known oncogene
(Smith et al., 1999). This may explain how AC129507.1 promotes the
progression of GC, requiring in-depth mechanistic studies.
Unfortunately, the relationship between some of the lncRNAs in
m6A-LPS and the development of GC or even cancer is still
unclear, much less the interaction with m6A that has been studied.

FIGURE 8
(A) qRT-PCR analysis of AL391152.1 expressions in SGC7901 cells after siRNA knock down of AL391152.1 or NC. (B) qRT-PCR analysis of CCND1,
CDKN1A, CKS2 and CHAF1A expressions in SGC7901 cells after siRNA knock down of AL391152.1 or NC. (C) Cell cycle of SGC7901 was evaluated by flow
cytometry and G2/S phase cells were quantified.
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To understand the functions that may be regulated by these m6A-
related lncRNAs associated with prognosis of GC, we performed gene
ontology and KEGG signaling pathway enrichment analysis on
differentially expressed genes in the high and low-m6A-LPS risk
score groups, enriching in a number of biological processes and
signaling pathways associated with GC progression. Moreover, by
constructing the ceRNA network, we found 7 miRNAs that may
have interactions with lncRNAs, as well as 90 miRNA target
mRNAs. Some miRNAs in the ceRNA network, such as miR-1297,
hsa-miR-17-5p, hsa-miR-20b-5p, hsa-miR-125a-5p and hsa-miR-27a-
3p, have been found to be associated with gastric cancer progression
(Gao et al., 2018; Zhang X. et al., 2019; Chen et al., 2019; Chen et al.,
2020; Jang et al., 2020; Liang et al., 2021). The m6A-related lncRNAs
AL391152.1 and AL513123.1 may regulate the development or
progression of gastric cancer by acting as a “sponge” for these
miRNAs. Functional enrichment analysis of 90 target mRNAs
further revealed possible regulatory mechanisms of m6A-related
lncRNAs on GC progression. Our study testified that m6A-related
lncRNA AL391152.1 regulates the expression of cell cycle progression
related genes CCND1, CDKN1A, CKS2 and CHAF1A. CCND1 gene
codes for the critical regulatory subunit of the enzyme responsible for
phosphorylation and subsequent inactivation of the RB protein, leading
to the cell cycle progression from G1 to S phase (Malumbres and
Barbacid, 2001). CDKN1A acts simultaneously as a sensor and an
effector of many anti-proliferative signals, and mediates cell cycle
progress in tumorigenic milieu (Abbas and Dutta, 2009).
CKS2 affect cell cycle progression by shortening of the cell cycle,
increased replication fork velocity (Frontini et al., 2012). CHAF1A
plays a central role in promoting cell cycle progression and proliferation
(Tao et al., 2021). These clues may contribute to understanding the
regulatorymechanisms of thesem6Agenes and related lncRNAs onGC
development and progression.

In conclusion, a prognostic model of 11 m6A-associated
lncRNA was constructed in this study, and a nomogram was
constructed in combination with clinicopathological features,
which performed well in predicting overall survival in the TCGA
GC dataset. And the differentially expressed mRNAs in high- and
low-risk score groups and the target mRNA of ceRNA network were
performed function prediction to provide clues to reveal the
mechanism of m6A-related lncRNAs in gastric cancer
development and progression.
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