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Abstract: Objective To explore the differential expression genes ( DEGs) in colorectal cancer ( CRC) using bioinfor-
matic analysis in combination with the Gene Expression Omnibus ( GEO) database. Methods The gene expression
data of tumor tissue and normal tissue of CRC patients were obtained from the GEO database. The DEGs were screened
using GEO2R, which then underwent GO enrichment analysis using the David database to identify the molecular func-
tions, cellular components and biological processes. The signaling pathways of the DEGs were obtained from the KEGG
to construct protein interaction network. Topological analysis of key nodes in the network was performed using Cyto-
scape software to screen out key genes in the pathogenesis of CRC. Results Through bioinformatic analysis of the
GSE21510 dataset, a total of 664 DEGs were screened, including 234 upregulated and 430 downregulated genes, which
were mainly involved in the biological processes, such as cell division, positive and negative regulation of RNA poly-
merase Il promoter transcription, as well as in the composition of cellular components, such as the nucleus, cytoplasm,

cytosol, plasma, and cell membrane, and in processes such as the expression and realization of molecular functions of
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protein-binding, ATP-binding, and so on. Protein network analysis identified the upregulated genes, including CDK1,
CCNB1, TOP2A, AURKA, UBE2C, BUB1, CHEK1, RRM2, MYC, and TPX2, and the downregulated genes,
including SLC26A3, CLCA4, GUCA2A, MS4A12, ZG16, GUCA2B, CLCAl, AQP8, MTIE and MT1G. Survival

analysis showed that the low expression of the key gene CCNB1 was significantly correlated with poor prognosis of CRC

patients (logrank P<0.01). Moreover, CCNBI was significantly correlated with tumor pathological stage ( P<0.01).

Conclusion The screened key genes may become markers or potential targets for the diagnosis or treatment of CRC,

which provide theoretical reference for the research on the pathogenesis and treatment of CRC.
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Figure 1 Volcano plot of GSE21510 differential gene expres-

sion in CRC
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Figure 2 Heat map of GSE21510 differential gene expression in CRC
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Table 1 GO functional enrichment of DEGs

#H R i L P
BP  cell division 18 9 2.06E-07
BP  positive regulation of transcription from RNA polymerase II promoter 18 9 0.071 964 254
BP  negative regulation of transcription from RNA polymerase II promoter 16 8 0.046 426 637
BP  negative regulation of cell proliferation 14 7 5.72E-04
BP  positive regulation of cell proliferation 14 7 0.002 317 569
BP  inflammatory response 13 6.5 6.26E-04
BP  proteolysis 11 5.5 0.011 377 598
BP  GO:0043066~ 11 5.5 0.030 144 465
BP  apoptotic process 11 5.5 0.059 837 637
BP  cell proliferation 10 5 1.68E-05
BP  response to drug 10 5 0.002 404 412
BP  cell cycle 10 5 0.008 590 72
BP  protein phosphorylation 10 5 0.061 300 634
BP  positive regulation of gene expression 10 5 0.062 512 554
CC  nucleus 79 39.5 4.25E-04
CC  cytosol 70 35 0.003 495 76
CC  cytoplasm 65 32.5 0.026 206 196
CC  nucleoplasm 59 29.5 1.59E-04
CC  membrane 40 20 0.001 533 145
CC  extracellular region 39 19.5 9.94E-05
CC  extracellular space 37 18.5 5.65E-05
CC  extracellular exosome 30 15 0.050 751 195
CC  chromatin 16 8 0.070 974 564
CC  centrosome 13 6.5 0.005 970 609
CC  macromolecular complex 13 6.5 0.034 387 511
CC  neuronal cell body 12 6 0.001 627 144
CC  cell surface 12 6 0.042 039 372
CC  extracellular matrix 10 5 8.30E-04
MF  protein binding 150 75 6.41E-06
MF  ATP binding 27 13.5 0.004 177 161
MF  identical protein binding 24 12 0.065 162 823
MF  protein kinase binding 16 8 1.17E-04
#2 DEGs Ity KEGG {5 538 i
Table 2 Analysis of the KEGG signalling pathway in DEGs
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CDC25B, MAD2L1, MCM2
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Figure 3  PPI network of highly differential expressed genes
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Figure 4 Topology of the PPI network for the first four highly differential expressed genes
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Figure 5 PPI network of low differential expressed genes
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Figure 6 PPI network topology for the first four low differential expressed genes
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Figure 7 HUB gene verified by CYTOSCAPE
A :Highly divergent HUB genes; B:Lowly divergent HUB genes.
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Figure 8 Prognosis analysis of key gene CCNB1 in TCGA database and patients with colorectal cancer
A Survival curve of CCNB1; B: Correlation between CCNB1 expression and tumor invasion; C: Correlation between

CCNBI1 expression and clinical stage.
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