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Abstract: [Objective] Identifying differentially expressed genes in renal clear cell carcinoma (ccRCC) and their asso-
ciated miRNA and IncRNA. Exploring potential biomarkers for diagnosis and treatment of ccRCC. [Methods] Screening
out differentially expressed genes of ¢ccRCC from TCGA database and GEO database and get them intersected. Then GO
function analysis and KEGG pathway enrichment analysis were carried out for differentially expressed genes. Next, the
MCODE software was used to screen out core genes in differentially expressed genes. Finally, the mirDIP database and
STARBASE database were utilized to predict miRNA and IncRNA of the core genes. [ Results] A total of 427 differential-
ly expressed genes were identified, which were mainly involved in the functions of Catalytic activity, Receptor activity and
Cell adhesion molecule activity according to GO analysis. And the KEGG signal pathway enrichment results indicate that
these genes mainly related to signal pathways such as PPAR signaling pathway, Rap1 signaling pathway, and Cytokine—cy-

tokine receptor interaction. A total of 11 core genes were selected from the differentially expressed genes and 134 miRNA
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corresponding to them were predicted. Then 6 IcRNA were predicted in STARBASE database for 5 miRNA which were re-

lated to patients’ overall survival in ccRCC. Finally, an interaction network was constructed in CYTOSCAPE including In-

¢RNA, miRNA, core genes, and corresponding signaling pathways. [Conclusions] Bioinformatics technology was carried

out by combining TCGA database with GEO database to reveal differentially expressed genes in ccRCC. The miRNA and

IncRNA corresponding to the core genes were predicted and analysed, which will help to discover clinical diagnosis bio-

markers in ccRCC and improve the treatment measure.
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Fig.2 GO analysis results of differentially expressed genes
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Table 2 KEGG analysis results of differentially expressed genes
Pathway description FDR Genes (part)
PPAR signaling pathway 0.0151 ANGPTILA, APOAS, FABP1
Rapl1 signaling pathway 0.0151 ANGPT2, APBBIIP, EGF
Cytokine—cytokine receptor interaction 0.0151 BMPRIB, CCL11, CCRS
HIF-1 signaling pathway 0.0151 ANGPT2, EGF, EGLN3
Focal adhesion 0.0151 BIRC3, CCND1, COL4A4
Cell adhesion molecules (CAMs ) 0.0151 CD86, CLDN11, CLDNI14
Complement and coagulation cascades 0.0151 C3,C7, Fl1
Leukocyte transendothelial migration 0.0151 CLDNI1, CLDNI14, CLDN16
Aldosterone—regulatedsodium reabsorption 0.0151 FXYD4, KCNJI, PIK3R5
Pathways in cancer 0.0151 BIRC3, CCNDI1, CDKN2A
Melanoma 0.0151 CCNDI1, CDKN2A, EGF
PI3K-Akt signaling pathway 0.0166 ANGPT2, CCND1, COL4A4
Bladder cancer 0.0208 CCNDI1, CDKN2A, EGF
Pancreatic cancer 0.0333 CCNDI1, CDKN2A, EGF
Small cell lung cancer 0.0344 BIRC3, CCND1, COL4A4

FDR: false discovery rate.
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Table 3 MiRNA and corresponding IncRNA
miRNA IncRNA Cancer Type P-Value
hsa—miR-21 XIST Breast cancer (BRCA ) <0.000 1
hsa-miR-221 GASS Urothelial bladder cancer (BLCA ) 0.048 5
hsa-miR-221 GASS Head and neck squamous cell carcinoma (HNSC) 0.000 1
hsa-miR-221 GASS Lung adenocarcinoma (LUAD) <0.000 1
hsa-miR-204 KCNQ10T1 Glioblastoma multiforme (GBM) 0.014 6
hsa-miR-204 NEAT1 Urothelial bladder cancer (BLCA ) 0.004 8
hsa-miR—-204 NEAT1 Chromophobe renal cell carcinoma (KICH) <0.000 1
hsa—miR-204 NEAT1 Papillary thyroid carcinoma (THCA) 0.000 6
hsa-miR-223 GASS Urothelial bladder cancer (BLCA ) 0.003 3
hsa-miR-223 GAS5 Colon and Rectal adenocarcinoma (CRC) 0.013 4
hsa-miR-223 GASS Lung adenocarcinoma (LUAD) 0.001 0
hsa-miR-223 GAS5 Lung squamous cell carcinoma (LUSC) 0.040 4
hsa-miR-223 GASS Ovarian serous cystadenocarcinoma (OV) 0.037 6
hsa—miR-223 GAS5 Cutaneous melanoma (SKCM) <0.000 1
hsa—miR-223 GASS Papillary thyroid carcinoma (THCA) 0.002 1
hsa-miR-223 GASS Uterine corpus endometrial carcinoma (UCEC ) 0.012 0
hsa—miR-223 MIR17HG Glioblastoma multiforme (GBM) 0.003 4
hsa-miR-301b XIST Breast cancer (BRCA) <0.000 1
hsa-miR-301b H19 Breast cancer (BRCA ) <0.000 1
hsa-miR-301b H19 Papillary thyroid carcinoma (THCA) <0.000 1
hsa-miR-301b KCNQ10T1 Breast cancer (BRCA ) 0.001 2
hsa-miR-301b KCNQ10T1 Acute Myeloid Leukemia (LAML) 0.018 8

-

hsa-miR-3

The triangle, ellipse, diamond and octagon represent IncRNA,

hsa-miR-
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miRNA, mRNA and pathway, respectively.
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Fig.6 Network of IncRNA-miRNA-mRNA-pathway
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