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Abstract

Purpose: To find the key genes and therapeutic targets of liver metastasis of colorectal cancer (CRC)
by mining and analyzing the existing gene expression data and related clinical data in the GEO da-
tabase of the National Biotechnology Information Center (NCBI). Methods: The GEO database was
searched, and the gene chips containing normal colorectal, CRC and liver metastatic tissues of CRC
were screened. GEO2R tool was used to screen the differentially expressed genes (DEGs) between
CRC and normal colorectal tissues and between CRC and liver metastasis of CRC, and the common
DEGs of the two gene sets were further screened. Annotation, Visualization and Integrated Discovery
Database (DAVID) was used for Gene Ontology (GO) analysis and Kyoto Encyclopedia of Gene and
Genome (KEGG) pathway analysis. STRING database and Cytoscape software were used to construct
Protein-Protein Interaction (PPI) network and screen Hub genes. The expression of Hub genes in
normal colorectal, CRC and liver metastatic tissues of CRC was analyzed by R language, and the
correlation between Hub genes and the prognosis of CRC was analyzed by Gene Expression Profile
Interactive Analysis (GEPIA) database. Results: The gene chip GSE49355 showed that there were
1394 genes in CRC and normal colorectal tissues, 125 genes in CRC and liver metastasis of CRC, and
29 DEGs in the two gene sets. GO analysis showed that their biological processes may be mainly con-
centrated in complement activation, positive regulation of polypeptidase activity, alternative path-
way. Cellular components were mainly located in blood particles and peripheral cells. Molecular
functions were enriched in peptidase activator activity, CXCR chemokine receptor binding, extra-
cellular matrix binding and chemokine activity. The enrichment analysis of KEGG signal pathway
showed that DEGs were mainly enriched in complement and coagulation cascade, IL-17 signal path-
way and TNF signal pathway. According to the sequence of related genes in PPI analysis, the first
five Hub genes were SPP1, MMP1, MMP3, CXCL1 and CXCL5. Their expression in CRC was higher
than that in normal colorectal tissues. The expression of SPP1 was gradually increased in normal
colorectal, CRC and liver metastatic cancer, and the high expression of SPP1 was significantly cor-
related with poor survival in patients with CRC. Conclusion: CRC liver metastasis is related to SPP1,
MMP1, MMP3, CXCL1 and CXCL5, which may provide a basis for further research on the molecular
mechanism of CRC liver metastasis.
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5 8 TUS A SR

DOI: 10.12677/wjcr.2023.133017 122 SR k7T


https://doi.org/10.12677/wjcr.2023.133017
http://www.ncbi.nlm.nih.gov/geo
https://bioinformatics.psb.ugent.be/webtools/Venn
https://hiplot.com.cn/
https://david.ncifcrf.gov/
http://string-db.org/
https://www.r-project.org/
https://gepia.cancer-pku.cn/

3. &R
3.1. GEO BiiEEERRIEE

o
W
= Bt
— He—
Kgyoniran
[
St |

1
Boieraw2
YpaE] P

ToSAn-dup17
TESR I TPEAR 116
gl
Tesazimesant

- ¥ F2RvTe

e

Gsunioennz
peotreny

SXClB-dups
gsir

SERPINE
sty

- Sicers
TOGE1P3IITOGF!
- CELP.
-

- TACSTDD
- LY6G5FILY6680
RIS

LB
885
RES e
%

i
CERCAT-cup
i

)

£he

SChe
S
Sa-ap2

i

&

ADHIBdup4
ALDHAAT
CHisLT

surssor? [l

Py
Gsmroe0s

Figure 1. Heat maps of differential gene expression: (a) Differential gene expression heat map of CRC and normal colorectal
tissues; (b) Differential gene expression heat map of CRC and CRC liver metastasis
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Figure 2. Venn diagram of gene intersection

of two data sets
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Figure 3. GO analysis of overlapping differentially genes: (a) Column chart; (b) Bubble chart
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Figure 4. KEGG analysis of overlapping differentially genes: (a) Column chart;
(b) Bubble chart
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Figure 5. PPI network diagrams: (a) PPI network diagram of differentially expressed genes; (b) Hub genes; (c) Core subset
with MCODE score > 5
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Figure 6. Expression box maps of Hub genes in CRC liver metastasis, normal colorectal tissues and CRC: (a) SPP1; (b)

MMP1; (c) MMP3; (d) CXCL1; (€) CXCL5
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Figure 7. Relationship between expression of Hub genes and prognosis of CRC: (a) SPP1; (b) MMP1; (c) MMP3; (d) CXCL1;
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