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Research progress of gene mutations in the diagnosis, treatment, and
prognosis of colorectal cancer
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Abstract ; Colorectal cancer is a common malignant tumor, whose incidence ranks third in the global incidence of
malignant tumors, and the mortality rate is increasing year by year. China has become the country with the largest
number of new cases and deaths of colorectal cancer each year in the world. The identification of colorectal cancer
gene mutation status and the precise classification of the occurrence and development of colorectal cancer can
achieve personalized and precise treatment of patients, and the realization of precise treatment depends on gene
sequencing technology. At present, the next generation sequencing (NGS) combined with gene capture technology
focuses on parallel sequencing of candidate genes or exons that researchers are interested in, which greatly expands
the understanding of tumor characteristic genes and lays foundation for the development of new treatment strategies.
The IntOgen database has identified 72 colorectal cancer driver mutation genes, such as "TP53", "KRAS", and
"PIK3CA". The Cancer Gene Census currently includes 59 colorectal cancer mutation genes, including the original
oncogene "BRAF" | tumor suppressor gene "SMADA" | and so on. The OMIM database has included 55 somatic
mutation genes related to colorectal cancer, including " SRC" and " APC". Based on 26 domestic and foreign
research studies, this article reviews the consensus genes for colorectal cancer gene mutation detection, and
summarizes the mutation gene markers related to the clinical diagnosis, classification, prognosis, treatment, and
other clinicopathological characteristics of colorectal cancer patients.
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Fig.1 Fifteen most common driver mutation genes in colorectal cancer in IntOgen database
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Table 1 Somatic mutations related to colorectal cancer
phenotypes in OMIM database

Phenotype Gene symbols
Adenocarcinoma, colonic, somatic RADSAL, HR54, HRADS4
Colon cancer, advanced, somatic SRC, ASV, SRC1, THC6

Colon cancer, somatic PTPN12, PTPG1

Colon cancer, somatic PTPR], DEP1

Colon cancer, somatic RAD54B

Colorectrftl canfc?r with chr.omosomal BUBL
instability, somatic

Colorectal cancer, somatic BRAF, NS7
Colorectal cancer, somatic AKT1, CWS6
Colorectal cancer, somatic APC, GS, FPC, BTPS2
Colorectal cancer, somatic AXIN2, ODCRCS
Colorectal cancer, somatic BAX
Colorectal cancer, somatic BUB1B, BUBR1, MVAl
Colorectal cancer, somatic CTNNB1, MRD19
Colorectal cancer, somatic DCC, MRMV1
Colorectal cancer, somatic DLC1
Colorectal cancer, somatic EP300, RSTS2
Colorectal cancer, somatic FGFR3, ACH
Colorectal cancer, somatic FLCN, BHD
Colorectal cancer, somatic Mcc
Colorectal cancer, somatic MLH3, HNPCC7
Colorectal cancer, somatic NRAS, ALPS4, NS6, CMNS, NCMS
Colorectal cancer, somatic PDGFRL, PDGRL, PRLTS

PIK3CA, CLOVE, MCAP, MCM,
MCMTC, CWS5

Colorectal cancer, somatic

30-
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§ Factor(GENE_TYPE)
© I fusion
I oncogene
1 0 i oncogene, fusion
I l oncogene, TSG
l oncogene, TSG, fusion
B 1s6
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Fig.2 Classification of 59 mutated genes related to

colorectal cancer in Cancer Gene Census database
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