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Development of diagnostic biomarkers for "Hypermutated-type" colorectal cancer
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We analyzed whole exome sequencing data obtained from the Cancer Genome
Atlas (TCGA) dataset. Based on microsatellite instability status and mutations in BRAF, POLE and
POLD1 genes, we could divide hypermutated-type colon cancer into three subtypes. In addition, these
three subtypes had distinct mutational patterns characterized by difference in proportion of single
nucleotide substitutions, insertions and deletions.

We next performed immunohistochemical staining for mismatch repair proteins, and found 7.6% of
colorectal cancer tissues showed loss of expression of mismatch repair proteins which represent
majority of hypermutated-type colorectal cancer. We then analyzed mutational profile by targeted
gene sequencing panel, and showed the heterogeneous molecular characteristics among
hypermutated-type colorectal cancer stratified by mismatch repair and BRAF V60OE mutational status.

Hypermutated-type



BRAF KRAS

€y

microsatellite instability; MSI DNA CpG
island methylator phenotype, CIMP
subtype subtype
@
100
12 “ Hypermutated-type” 15%
subtype
3) “ Hypermutated-type” DNA
POLE POLD1 DNA
MSI POLE POLD1
MSI
POLE/POLD1 “ Hypermutated-type”
POLE/POLD1
(4) Programmed cell death 1 PD-1 PD-L1
“ Hypermutated-type”
PD-1 pembrolizumab
“ Hypermutated-type” subtype
“ Hypermutated-type”
() “ Hypermutated-type”
@) “ Hypermutated-type”
@

The Cancer Genome Atlas (TCGA,
https://tcga-data.nci.nih.gov/tcga/) Whole exome
sequencing  MSI

TCGA Whole exome sequencing
“ Hypermutated-type”
MSI1 POLE POLD1 BRAF

“ Hypermutated-type”
“ Hypermutated-type”

@

BRAF V600E

“ Hypermutated-type”
BRAF V600E

subgroup

subgroup



(3)" Hypermutated-type”

FFPE DNA
APC  AXIN2 Wnt MSH2
MLH1 POLE POLD1 DNA
Bisulfite real-time PCR MLH1  CACNAG1 CIMP
(1) TCGA

Whole exome sequencing

“ Hypermutated-type”

“ Hypermutated-type” MSI
@
(b) POLE/POLD1 DNA
©) subgroup
@
20% (b)
(b)
©) AtoG GtoC

“ Hypermutated-type”

POLE/POLD1
MSI1
80%
©
AtoC Gto T
“ Hypermutated-type”
DNA
© @ O
DNA
@

5.5%

“ Hypermutated-type”

7.6%
MLH1
MSH2 MSHE PMS2 2.1%

KEEHA (n=530)
-------- - KT (n=54)

PMS2/MSH6% & £
--------- » RETFH (n=2)

! ]
PMS2i# % (n=30) MSHB6;E %k (n=6)
MLH1%E S e MSH2%E &
MLH1+PMS2iE%k  PMS2HE %k  MSH2+MSH6iE%  MSHeE M &% PMS2/MSHG5ME
(n=26) (nT4) (n=|4) (nTz) (n=438)
BRAFV600E 5 9% 3 & G
— Bt ) [REEFEHRE
Bt sEre (0710 [ T 1
(n=15) (n=1) i EELGL  ZEHY RBRES
(n=12) (n=5) (n=2) (n=1)
MLH1 38.5% BRAF V600E
MLH1
BRAF VB0OE MLH1

“ Hypermutated-type”



MLH1 subgroup BRAF V600E

BRAF V600E
“ Hypermutated-type”
®
IHlumina MiSeq
BRAF V600E BRAF V600E
“ Hypermutated-type” BRAF V600E
subgroup
0
1
22
2016 6
0
o 0
o 0

http://oncology.kuhp.kyoto-u.ac. jp/

¢y

OKUNO, Yasushi

8 20283666
@

KOSUGI, Shinji



