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Multiregion analysis for early colorectal tumor
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Intratumor heterogeneitz causes therapz resistance of cancer. Advanced
colorectal cancer harbors extensive intratumor heterogeneity shaped by neutral evolution. We
performed multiregion whole-exome sequencing on 10 early colorectal tumors, which contained adenoma
and carcinoma in situ. By comparing with sequencing data from advanced colorectal tumors, we found
that the early tumors accumulated a higher proportion of subclonal driver mutations than the
advanced tumors. We also observed that variant allele frequencies of subclonal mutations tended to
be higher in early tumors, suggesting that the subclonal mutations were subject to selective sweep
in early tumorigenesis while neutral evolution is dominant in advanced ones. This study establishes
that the evolutionary principle underlying intratumor heterogeneity shifts from Darwinian to neutral
evolution during colorectal tumor progression.



2 DNA
1
adenoma-carcinoma sequence ( )
(Vogelstein, et al. N Engl J Med 1988, 1)
LMD
2 LMD AllPrep
DNA/RNA mini kit® (Qiagen) DNA
3
TCGA, Nature 3
2012 TCGA (€H)
intertumor Genomon2
heterogeneity
Yachida S, et al. Nature ()
2010 Gerlinger M, et al. N Engl J
Med 2012. (©))
multiregeional analysis MRA %)
founder
progressor
intra-tumor heterogeneity ITH (&Y) )
10 /
, 100 3.0 ( , 1.6
6~20 -4.9) , ( , 2.8;
, 1.2-4.8)
SNP ,
founder ,
progressor
2
shared
All mutation Founder Shared Unigue
2504 n.s. n.s. P=0.011 n.s.
founder progressor
200 —
‘5150— ,
g
5100
50— i
MRA founder progressor ‘4 ¥
° T I I T I T T T
Q [&] (&) [&] Q [&] Q [&]
® ,
1
2cm
2cm
10




LT

b 1

1. SaitoT,... Mimori K.(41/41) A temporal
shift of the evolutionary principle shaping
intratumor heterogeneity in colorectal
cancer. Nat Commun. in press

c 2

| . 6
- ! 2017/9/27-29

ECRC == ACRC driver mutation

2. Tomoko Saito, Atsushi Niida, Ryutaro

Uchi, Hidenari Hirata, Hidetoshi

(©)) shared Equchi, Takaaki Masuda, Shuhei Ito,

, Naoki Hayashi, Hisateru Komatsu,

Shotaro Sakimura, Kazunari Murakami,

Koshi Mimori.Clonal evolution during

the adenoma-carcinoma sequence in
colorectal cance. 75

40+ ‘ = A
230 | MACKE 555 81 G 460438 2016.10/6-8
23 ‘
S104

0- T T T =

——

Founder

40" Ecrc: 95% CI, 0.423-0.475 2

530 4ACRC: 95% CI, 0.316-0.358 l
£201 -
fig— ' ' ' BioClinica 33 6
2401 |i AGRG. 95% I, 0.184-0.227 Page504-509(2018.6)
8204
10: A‘ 2 ) .

0:2 0.3 04 05
variant allele frequency

Shared

Unique
nsi
w
o

@) , , , « /7 ).
36 2 Pagel83-189(2018.02)

o 0
adenoma: 95% Cl, 2.4-8.6
0.25 caricinoma in situ: 95% CI, 4.5-18.5
7 ACRC: 95% CI, 14.9-38.3
0.20
0.15
0.10
0.05 <
o 0
0.00

0 20 40 60 80
#of CNAs




o

&)

®

*

SAITO Tomoko

10734741



