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Identification of key candidate genes and pathways in ccRCC by bioinformatic analysis
XIAO Fei,ZHU Heng-cheng
(Department of Urology,Eastern Campus of Renmin Hospital of Wuhan University, Wuhan 430060, China)

ABSTRACT : Objective To identify the potential target genes and signal pathways involved with clear cell renal cell carci-
noma (ccRCC).Methods The expression profiles GSE40435,GSE53757 , GSE46699 and GSE16441 were searched on the GEO
website. The differentially expressed genes (DEGs) between ccRCC and normal renal tissues were identified with GEO2R. The
clustering analysis and functional enrichment analysis of these DEGs were performed. After that,the gene ontology analysis and
KEGG pathway enrichment analysis of the DEGs were carried out using DAVID’s website. Finally, the protein-protein interac-

tion (PPD) network was constructed using STRING website and Cytoscape software,and the most significant modules and hub

genes were screened out. Results A total of 101 DEGs (33 up-regulated and 68 down-regulated) were identified from the four
GSE datasets. Gene ontology analysis showed most of the DEGs were significantly enriched in lipid metabolism, transmembrane
transport,channel activity and extracellular area. Signal pathway analysis showed that DEGs had common pathways in metabo-
lism and adhesion molecule signaling pathways. All of the 10 hub genes selected from the PPI network were involved in the focal

adhesion signaling pathway.Conclusion The 10 candidate genes identified may play an important role in the pathogenesis of

ccRCC and may be new therapeutic targets for ccRCC.
KEY WORDS: clear cell renal cell carcinoma; bioinformatical analysis; differentially expressed genes; protein-protein inter-

action network; hub gene
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5T Ui GO:0008289~lipid binding 3 0.005
EsL /BN GO:0001666~response to hypoxia 3 0.007
Y G0:0070508~ cholesterol import 2 0.007
AL7/PuR G0:0051005~negative regulation of lipoprotein lipase activity 2 0. 009
5T Ui GO:0001968~ fibronectin binding 2 0.010
5 g GO:0008035~high-density lipoprotein particle binding 2 0.010
LY/ PN G0O:0034383~low-density lipoprotein particle clearance 2 0.013
et/ Bun i GO:0010886 ~positive regulation of cholesterol storage 2 0.013
C7/Bugic GO:0001525~ angiogenesis 3 0.017
¥ Iihg GO:0030169~low-density lipoprotein particle binding 2 0.022

ez ik
41 i 21 4y GO:0070062~ extracellular exosome 39 <C0. 001
sk 7/ BUN i GO:0007588~excretion 9 <C0. 001
21 {8 21 43 G0:0016324~apical plasma membrane 14 <0. 001
2 it 2H 4y GO:0005887 ~integral component of plasma membrane 21 <C0. 001
41 it 2 4y G0:0016323~basolateral plasma membrane 8 <C0. 001
Y G0O:0034220~ion transmembrane transport 8 <0. 001
21 i 20 4y G0:0034706~ sodium channel complex 3 <0. 001
A7/ BN i G0O:0035725~sodium ion transmembrane transport 5 <C0.001
¥ Uihg GO:0015280~ligand-gated sodium channel activity 3 <0. 001
Mt i GO;0050891 ~multicellular organismal water homeostasis 3 <C0.001
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G0:0034220~ion transmembrane transport
GO0:0001525~angiogenesis
GO0:0008201~heparin binding[ "7
G0:0034706~sodium channel complex
G0:0050909~sensory perception of taste
G0:0035725~sodium ion transmembrane transport
GO:0015280~ligand-gated sodium channel activity| "1
G0:005089 1~multicellular organismal water homeostasis
GO0:0005886~plasma membrane
G0:0055078~sodium ion homeostasis
G0:0006094~gluconeogenesis
GO:0031526~brush border membrane
GO0:0005272~sodium channel activity| ]
GO:0006885~regulation of pH
GO:0045926~negative regulation of growth
G0:0050896~response to stimulus
GO:0051894~positive regulation of focal adhesion assembly
GO:0042803~protein homodimerization activity [ ~Log(Pfi)
G0:0045880~positive regulation of smoothened signaling pathway
0 2 4 6 8 10 12 14 16
4 DEGs BEE&M GO LI
&3 ccRCCH DEGs HIESEEEENN
175 18 I & R HEFLE PHE S
B 23k DEGs
cfa03320: PPAR signaling pathway 4 0.001 CD36,SCD,FABP7, ANGPTL4
cfa04510: Focal adhesion 4 0.019 VWF,LAMA4,PGF,VEGFA
cfa05200 ; Pathways in cancer 5 0.021 LAMA4,PGF,CXCR4,VEGFA,EGLN3
cfa04512 ; ECM-receptor interaction 3 0.024 VWF,LAMA4,CD36
cfa04066 : HIF-1 signaling pathway 3 0.030 VEGFA,EGLN3,ENO2
cfa04152 ; AMPK signaling pathway 3 0.045 CD36,SCD,PFKP
cfa04151 . PI3K-Akt signaling pathway 4 0.066 VWF,LAMA4,PGF,VEGFA
cfa04975 : Fat digestion and absorption 2 0.099 CD36,SCARBI1
ik #£ & DEGs
hsa04960 : Aldosterone-regulated sodium reabsorption 5 <0.001 FXYD4,SCNNI1G,SCNNIB,SCNNI1A,KCNJ1
hsa04966 ; Collecting duct acid secretion 4 <0.001 CLCNKB,SLC4A1,ATP6V1B1,ATP6V0OA4
hsa01200 ; Carbon metabolism 5 0.003 ALDH6A1,OGDHL,FBP1,PSAT1,GLDC
hsa04610; Complement and coagulation cascades 4 0.006 KNGI1,C7,SERPINAS,PLG
hsa04742; Taste transduction 3 0.025 SCNNI1G,SCNNI1B,SCNNI1A
hsa01100 ; Metabolic pathways 13 0.027 ALDH6A1.,OGDHL, FBP1, UPP2, ATP6VI1B1,
GPAT3,PCK1,GLDC.G6PC,ABAT,
ATP6VOA4,PSATI1,HPD
hsa01130: Biosynthesis of antibiotics 5 0.029 OGDHL,FBP1,PSAT1,PCK1,GLDC
hsa00010 : Glycolysis/Gluconeogenesis 3 0.052 G6PC,FBP1,PCK1
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