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Abstract

Objective: Searching for aging genes affecting the occurrence and development of gastric cancer and
constructing competitive endogenous RNA (ceRNA) regulatory networks provide evidence for ex-
ploring effective diagnostic and prognostic biomarkers and therapeutic targets of gastric cancer.
Methods: Expression data and clinical survival data of gastric cancer were downloaded from The
Cancer Genome Atlas (TCGA) database. Senescence-related genes were obtained from the Aging At-
las database. Differential analysis was performed using the “DESeq2” package in R software. Cox
regression and Kaplan-Meier survival analysis methods were employed to screen for senescence-
related genes that are differentially expressed in gastric cancer and associated with prognosis. The
Starbase database was used to identify miRNAs and IncRNAs with target relationships. Correlation
analysis and survival analysis were conducted to construct the ceRNA regulatory network. Results:
The analysis of 502 aging genes showed that the SERPINE1 gene was highly expressed in gastric
cancer tissues, and the prognosis of patients was poor when it was highly expressed. Then SERPINE1
was used as the key gene to construct a ceRNA network correlated with survival in gastric cancer
patients, which included one mRNA, one miRNA, and one IncRNA. The prognostic risk model of gas-
tric cancer was constructed with the SERPINE1 gene. Finally, the pathway, functional enrichment
analysis, and immune correlation analysis were carried out. Conclusion: The analysis of aging genes
and the construction of the ceRNA network in this study are helpful to further explore the molecular
mechanism of the occurrence and development of gastric cancer, which is crucial for the discovery
of the prognostic markers and therapeutic targets.
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Figure 1. Differential expression and survival analysis of SERPINEL gene in gastric cancer: (a). Differential analysis;
(b). Paired difference analysis; (c). Survival analysis (d). Progression-free survival *.p < 0.05, **.p < 0.01, ***.p < 0.001
[E 1. SERPINEL EFZE B EPERREMEED: (@). ZEFSH; (). BYERSH; ©). £EM:0W). X
HR4EFHE*p <0.05, **p<001, ***p<0.001

DOI: 10.12677/acm.2025.151148 1113 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.151148

IREEHE 5%

SERPINE1 H:HEBmAAT S EFEAMLEIN T EZEHEEE 1), F—HEHERA%S T
SERPINE1 #& [K 1A /K T i 2 = T 55 1 (1 1(b)), AAE0#T E7n SERPINEL i 1A 41 1) B 1) T 2
TRk A EE (E 1), K 1(d).

3.3. ceRNA BIEMLE I FIIE

1t Starbase 4 E i Z 2] 7 76 /M5 SERPINEL 454 1) miRNAs, £ ik R hsa-miR-30c-5p 7E
iR AP R IE HAFEERIEZER, 15 SERPINEL K #iA £ 70 5% HRS 0 5 e B 3 1 A 72 7Us (1
2(a), ¥ 2(b)). [FIBE, 7E Starbase HEZERZE] T 245 1~ hsa-miR-30c-5p 454 ) INCRNAs, ik 153
CASC15 1Rl 4 imik HAFERIEZE SR, JF5 hsa-miR-30c-5p KL 2 fUAHX, 15 SERPINEL %
PCRIERSE, ELRO B # 0247 BUR (1 2(0)~(e)). 1 Cytoscape H P42 mRNA-mIRNA-ICRNA
ceRNA M2 (1] 2(f)) .

/\ hsa-miR-30c-5p == high == low
1.001

3000 .
R=-0.2,p=1e-04

0.751
5 g
3 2000 =
g 3 0.50.
3 = 0.50
g o
T . 3
& 1000+
2 < .. 0.251

o4 L 0.001 ' ' . . . . . . . . .
s 3 . o 1 2 3 4 5 6 7 8 9 10
hsa-miR-30c-5p expression Time(years)
(a) (b)
111 3000{ e
-0.2,p=7.4e-05 R=0.32,p=5.1e-10

< 104
S
(73 c
a S
4] -2 2000
o ° 13

o
o 9
i . 8
8 W
P Zz
x o .
E 4 & 1000+
5 CRENN
» [ ]
< .o

o,
L]
71 °
04 o °
5 10 0 5 10
CASC15 expression CASC15 expression
(© (d)

DOI: 10.12677/acm.2025.151148 1114 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.151148

SREEHE 5%

Sensitivity

CASC15 == high == |ow

1.001
0.751

©

2

Z

>

£ 0.50+

©

g .

3 hsa-miR-30c-5p
0.251 / \

SERPINE1 Wﬂffﬂ

0.00 1 !

o 1 2 3 4 5 6 7 8 9 10
Time(years)
(e) ]

Figure 2. miRNA, IncRNA correlation analysis and survival analysis and ceRNA regulatory network diagram: (a). Correlation
between hsa-miR-30c-5p and SERPINEL; (b). hsa-miR-30c-5p survival analysis; (c). CASC15 and hsa -miR-30c-5p correla-
tion; (d). CASC15 and SERPINEL correlation; (). CASC15 survival analysis; (f). ceRNA regulatory network
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Figure 3. ROC curve, nomogram and independent prognostic analysis of SERPINEL gene: (a). ROC curve; (b). Nomogram;
(c). Calibration curve; (d). Single-factor independent prognostic analysis; (€). Multi-factor independent prognostic analysis
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Figure 5. SERPINEL gene tumor microenvironment score and immune correlation analysis: (a). TME score (b). Difference
analysis of 22 types of immune cells (c). Correlation analysis between SERPINEL and immune cells (d). Correlation analysis
between SERPINEL and immune checkpoints *.p < 0.05, **.p < 0.01, ***p < 0.001
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