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Abstract: Circular RNAs (circRNAs) are a class of competing endogenous RNAs (ceRNAs) with a closed loop
structure, which regulate gene expression by competitively adsorbing microRNAs (miRNAs). circRNA dysregu—
lation is closely related to the proliferation, differentiation and invasion of cancer cells. This study uses ceR-
NAs as an entry point to reveal the potential pathogenic mechanism of circRNAs in gastric cancer cells, and
provide potential clinical diagnosis and treatment targets for gastric cancer and also new ideas for the scien—
tific research of gastric cancer based on the joint application of bioinformatics analysis and multiple data—
bases. First, by mining the differentially expressed circRNAs, miRNAs and mRNAs of gastric cancer cells,
the circRNA-miRNA-mRNA ceRNA network was constructed. Then, the network topological attribute analy—
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sis was used to search the core nodes, and the core node—mediated subnetwork was extracted from the origi—
nal ceRNA network. Finally, functional enrichment analysis and survival analysis were used to analyze the
biological function of the network and mine prognostic genes, respectively. The results showed that a total of
6 core nodes (hsa_circ_0008468, hsa_circ_0005822, hsa_circ_0025842, hsa—miR-940, hsa—miR-944, and
hsa—miR-515-5p) were mined out. A subnetwork containing 8 pairs of circRNA-miRNA and 539 pairs of
miRNA-mRNA was extracted from the original ceRNA network. Results of functional enrichment indicated
that the subnetwork was involved in multiple cancer—related biological processes including metabolic path—
ways, cAMP signaling pathways, and pathways in cancer, etc. Survival analysis revealed that 14 genes such
as ACO2, E2F8, GHR, ITIH5 in the subnetwork were significantly related to the prognosis, indicating that
the three core circRNAs-mediated ceRNA network is closely related to the occurrence, development and
prognosis of gastric cancer.
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(A) GSE100170 7% 1 ¥ £ 7 &£ 89 circRNA; (B) GSE131414 7 R F £ F £ 3& 84 circRNA; (C) 7& R F £ 7 & & circRNA #)
F B.H; (D) TCCA # ¥ & F £ F &£ #) mRNA; (E) TCGA #38 & ¥+ 2 F &k 69 miRNA, L &4 &6 5 5 5K E L4

TR RNA; 2 &8 EARK AR 235 R T4 49 RNA,
Fig.2 The differentially expressed RNAs in gastric cancer

(A) Differentially expressed circRNAs in the GSE100170 chip; (B) Differentially expressed circRNAs in the GSE131414 chip;
(C) Venn diagram of differentially expressed circRNAs; (D) Differentially expressed mRNAs in the TCGA database; (E) Differen—
tially expressed miRNAs in the TCGA database. The red and green dots represent up— and down-regulated RNAs, respectively,

and black dots represent the RNAs that do not reach the threshold for screening differentially expressed RNAs.
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Fig.3 The circRNA-mediated ceRNA network in gastric cancer

Triangles, inverted triangles and circles represent DE—circRNA, DE-miRNA and DE-mRNA, respectively. The colors red and
green represent up—regulation and down-regulation, respectively.
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Table 1 Topological properties of the top 10 circRNAs and miRNAs in the primary ceRNA network

RNA Betweenness centrality Degree Radiality
Hsa_circ_0008468 0.162 942 14 27 0.826 525 65
Hsa_circ_0005822 0.099 404 99 23 0.790 542 18
Hsa_circ_0025842 0.011 934 45 7 0.652 200 34
Hsa_circ_0073244 0.006 156 55 7 0.603 330 9
Hsa_circ_0009098 0.007 59 6 0.610 624 85
Hsa_circ_0025843 0.005 813 11 5 0.633 722 34
Hsa_circ_0000390 0.002 278 15 4 0.578 045 22
Hsa_circ_0001998 0.004 661 4 4 0.594 091 9
Hsa_circ_0006511 0.001 365 45 4 0.548 626 31
Hsa_circ_0031645 0.001 441 79 4 0.568 319 96
Hsa-miR-940 0.275 142 16 262 0.733 406 27
Hsa-miR-944 0.145 410 36 154 0.707 148 07
Hsa-miR-515-5p 0.140 817 03 150 0.706 661 8
Hsa-miR-326 0.148 362 22 147 0.705 932 41
Hsa-miR-1283 0.130 095 27 146 0.705 203 01
Hsa-miR-518a-5p 0.064 270 24 122 0.699 854 12
Hsa-miR-527 0.064 270 24 122 0.699 854 12
Hsa-miR-671-5p 0.107 256 27 108 0.695 964 02
Hsa-miR-767-5p 0.068 004 77 76 0.688 183 81
Hsa-miR-767-3p 0.053 559 38 65 0.679 431 07

IREH AR TR TR 4H ¥ )5 88 4 1 GHR JITIHS . H “miRNAs—mRNAs” P £& 2% 5 0 i £ 0 19

KLHDC8A .NPAS3 .PDE2A .PDGFD .PNMA2 .RA -  “RNAs—miRNAs—mRNAs" & 22 JH#: M 24>, 7
B9B .RECK .SLC24A2 .TMEM55A .\TMTC1 &% “miRNAs—mRNAs” HAEM %, miRNA i 1 LA
IR AN AR R A T 4 22, 45 R A 6, FAA miRNA P55 2[R mRNA 5L Z 4 A

3 i (¥ miRNA 5 20 mRNA (975 20/E F T80 5 A
Wik 3'_UTR X3, 52900 mRNA [ RAR 55 et .
ceRNA HE & 3R AL S A EAE RS ceRNA BEA M2 B T T cirecRNA 25 3E 47 15
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Fig4 The ceRNA subnetwork

Triangles, inverted triangles and circles represent DE—circRNA, DE-miRNA and DE-mRNA, respectively. The colors red and

green represent up—regulation and down-regulation, respectively.
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Fig.6 The survival curves of 14 prognostic genes in ceRNA subnetwork
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