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[ Abstract] Objective To investigate the core pathways and driver genes associated with development of colorectal
carcinoma (CRC). Methods Meta-analysis was employed to screen differently expressed genes between CRC and the adjacent
normal mucosa in 5 studies. ComBat was used to combine the gene data of the 5 studies and then the differently expressed genes
were used to construct a stable co-expression network in CRC using PCIT software. CFinder software was used to extract the
core sub-networks of the constructed coexpression network, and Gather software was used for functional enrichment analysis of
the core subnetworks. Finally, those genes with up-regulation and DNA gain in CRC or down-regulation and DNA loss were
identified as driver genes. Results Our meta-analysis found 2 073 differently expressed genes between CRC and the adjacent
normal mucosa, including 1 174 up-regulated and 899 down-regulated in 5 the CRC studies. A coexpression network was
constructed with those differently expressed genes; it had 798 nodes, 1 462 edges, and 22 core subnetworks. The largest sub-
network consisted 77 genes and 436 edges, and the function mainly involved cell cycle and proliferation regulation, with the
driver genes including UBE2C, MYBL2, FAM83D, AURKA and TPX2. Conclusion Cell cycle and proliferation pathways are
the core ones in the development of CRC, and 11 genes including UBE2C and AURKA are the driver genes of the pathways.
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Fig 1 Expression pattern of differentially expressed genes identified from 5 studies between CRC and adjacent normal mucosa

CRC:Colorectal carcinoma
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Tab 1 Functional enrichment analysis of gene nodes in SubNet 1-5

Enriched characteristics Genes Hit genes Adjusted P value Bayes factor
SubNet 1
1 GO:0006412 [6]: protein biosynthesis 10 4 < 0.000 1 9
2 GO:0009059 [5]: macromolecule biosynthesis 10 4 < 0.000 1 9
3 (GO:0044249 [5];: cellular biosynthesis 10 4 < 0.000 1 7
4 GO:0006413 [8]: translational initiation 10 2 < 0.000 1 7
5 GO:0009058 [4]: biosynthesis 10 4 < 0.000 1 7
SubNet 2
1 20q13 29 16 < 0.000 1 56
2 20q11 29 11 < 0.000 1 37
SubNet 3
1 path:hsa04110; cell cycle 77 10 < 0.000 1 20
2 GO:0007049 [5]; cell cycle 77 38 < 0.000 1 63
3 GO:0008283 [4]: cell proliferation 77 41 < 0.000 1 57
4 GO:0000067 [6]: DNA replication and chromosome cycle 77 18 < 0.000 1 36
5 GO:0006260 [6]: DNA replication 77 16 < 0.000 1 34
6 GO:0007067 [8]: mitosis 77 15 < 0.000 1 32
7 GO:0000278 [6]: mitotic cell cycle 77 17 < 0.000 1 32
8 GO:0006259 [5]: DNA metabolism 77 24 < 0.000 1 32
9 GO:0000087 [7]: M phase of mitotic cell cycle 77 15 < 0.000 1 32
10 G0:0000279 [6]: M phase 77 16 < 0.000 1 31
11 GO:0000280 [[7]: nuclear division 77 15 < 0.000 1 28
12 GO:0000910 [5]: cytokinesis 77 10 < 0.000 1 17
13 GO:0043283 [4]: biopolymer metabolism 77 29 < 0.000 1 17
14 GO:0006261 [7]: DNA-dependent DNA replication 77 8 < 0.000 1 15
15 GO:0006270 [8]: DNA replication initiation 77 5 < 0.000 1 13
16 GO:0000074 [6]: regulation of cell cycle 77 13 < 0.000 1 11
17 GO:0007154 [3]: cell communication 77 3 < 0.000 1 10
18 GO:0007088 [7]; regulation of mitosis 77 5 < 0.000 1 9
19 GO:0050875 [3]: cellular physiological process 77 63 < 0.000 1 7
SubNet 4
1 Tp22 9 4 < 0.000 1 15
SubNet 5

1 17925 8 3 < 0.000 1 9
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Fig 4 Identification of the driver genes of SubNet 3 in CRC

A: Development of cut-off values for chromosomal aberrations in CRC; B: The relationship of mRNA expression and

corresponding copy number variation of genes in SubNet 3. CRC:Colorectal carcinoma
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