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Classification of Colorectal Cancer based on genetic alterations
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We performed targeted capture sequencing on DNA extracted from colorectal

cancer (CRC) samples to investigate somatic mutations. Colorectal cancer can be divided into 2 major
categories, which are hypermutated CRC and nonhypermutated CRC. Among hypermutated CRC, further
investigation enabled us to detect a distinct subtype with characteristic POLE gene mutations
(POLE-CRC), which can be clearly distinguished from microsatellite instable CRC (MSI-CRC). POLE gene
encode polymerase epsilon, which is one of the key polymerases used in DNA replication.

Only 1.5% of all CRC is POLE-CRC, which is the reason why it was previously difficult to clarify
their clinical and genetic characteristics. In our large cohort, we have shown for the first time,
that POLE-CRC have a significantly better prognosis than nonhypermutated CRC and MSI-CRC. Also,
POLE-CRC 1is diagnosed mainly in their 40s and 50s, which is significantly younger than
nonhypermutated CRC and MSI-CRC.



(€Y) Stage Stagel-111
A
@
(€Y) driver gene mutation
@ bait
3 DNA
O] driver gene mutation
(5)driver gene mutation
Pubmed Colorectal Cancer CRC
pathogenesis 139 139
target capture bait DNA
99% DNA
6 10.6 1-317 20
hypermutation nonhypermutated-CRC
hypermutation MSI-CRC
POLE POLE-CRC
POLE DNA
DNA leading
DNA leading
POLE-CRC POLE missense
DNA POLE-
CRC DNA
POLE-CRC ~ MSI-CRC POLE-CRC ~ MSI-CRC
POLE-CRC 94.5 100.4 MS1-CRC
39 42.2
POLE-CRC MutSig  dNdScv
POLE-CRC positive selection
APC TP53 POLE-CRC  pathogenesis
POLE-CRC B2W TAP1 TAP2 (D58
1 POLE-CRC
70% B2M TAP1 TAP2
B2M TAP1 TAP2 HLA
B2l HLA
POLE-CRC neoantigen
POLE-CRC  pathogenesis
POLE-CRC 1.5%

POLE-CRC 5 97.8% MS1-CRC
nonhypermutated-CRC POLE-CRC  MSI-CRC
nonhypermutated-CRC

50 33-84  MSI-CRC nonhypermutated-CRC
POLE-CRC

MSI-CRC



nonhypermutated-CRC POLE-CRC
nonhypermutated-CRC
nonhypermutated-CRC



4 0 2

Yoshikage Inoue, Yoshiharu Sakai

Prognostic impact of POLE mutation in Colorectal Cancer

2018 2019

Yoshikage Inoue, Yoshiharu Sakai

Mutational landscape of colorectal cancer with POLE gene mutation

American Association for Cancer research

2018 2019

Yoshikage Inoue, Yoshiharu Sakai

Targeted sequencing of colorectal cancer in search for prognostic biomarkers

American Association for Cancer research

2018

Yoshikage Inoue, Yoshiharu Sakai

Clinical and Genetic Characteristics of Colorectal Cancer with POLE gene mutation

2019 2020




(Nagayama Satoshi)




