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Identification and validation of colitis associated cancer driver genes.

Takeda, Haruna
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To elucidate genes and pathways involved in inflammation-associated
colorectal cancer development, we performed a transposon-based in vivo screening of cancer-related
genes in a DSS-induced colitis mouse model. We could identify genes that were more frequently
mutated in inflammation-associated colon tumors.

The tumor suppressive potential of the candidate colorectal cancer genes was validated in the
experimental system using mouse tumor organoids, and two genes were shown to be tumor suppressors.



IL-18  IL-6

NF-xB

SB

DNA

(Onc2)
)
CreERT?2)
(DSS)

TP53

1.7-2.4

TNFa
NF-xB
TP53
TNFa  IL-1pB
Sleeping Beauty (SB)
DNA

SB

(SB11)

(Kras
Cre (Villin-

Dextran Sodium Sulfate

polylC



DSS PolylC
DSS
PolylC SB 1
DSS
DSS
5mm
200
Trp53  CdknZa CDKNZA
N B
a o &= HarvRst of Benaans
KrasG12D wt ey g
organoid organoid TNFo
b wt 3 mths wt+TNFa 3 mths
— T e
p16 ;’6

KrasG12D 4 mths KrasG12D +TNFa 4 mths

—0—8-0-0—C0880—0—O0——C0——— 80—  —O—0-8-0—60080—8—C——CO————eer—

—0—0-0-0—00—0-0——00———qDCO— —O0—0-0-0—0080—8—C——C0———— e 0—

—0—0-0-0—0CO—0—-0——CO————qOAO— —O0—0-0-0—0080—O0—8——CO———— 80—

TNFOL e — T
p16 T+
p16 p16
KrasG12D
1 TNFa DNA
( 1) TNFo DNA
DNA TNFa
( ) pl6 DNA

TNFa




O G12D (n=5)
3 G12D+TNFa (n=5)
ns
[ ]
o P=0.37
a & ns
1
Dnmt3a Dnmt3b Dnmt3I|

s O G12D (n=5)

——. 3 G12D+TNFa (n=5)

Jd

60- 50 —
40~ . 3 O wt (n=5) 40
|'!'| o 3 wt+TNFa (n=5) 307
20 I* 20~ *
N ns 10 P
= 64 s N
a o 3
o, e 3
. p=0.061 9
2- ol®
ult -
c 1 1 1 1
Dnmt1  Dnmt3a Dnmt3b Dnmt3| 0 T
Dnmt1
15+ ns
3 wt(n=5) i 15—
O wt+TNFa (n=5) ':L
10_ ' 10-
=
2  °
ns oY
5 —_—
P 0.2-
. F] 0.1 ns
0 T T T 0.0 |'t'
Tet1 Tet2 Tet3 Tet1
2 TNFa DNA
’ . ARHGAP5
a 0 . . . . .o
=n [ |
MECOM

AK-Arhgap5-gRNA AK-Mecom-gRNA

P=0.0001 P=0.0005
- P—0.0138 o P<0.0001
2 100%] = g 100%7 ]
Qo
e o
o =
® g
H ]
3 x
2 50%] g 50%
2 2
s K
g g
g ]
- — g o !
T & & = PO
o NS NS
& &g IV S
2 & &
) & & § o o
& & ¥ «° Cd &
o [N & A\ ~
<~
Arhgap5 Mecom

target gRNA)

T T
Tet2 Tet3

ARHGAP5 MECOM
CRISPR-Cas9

3 tumor development
@ no tumor

X3 & MR A TILZARHGAPS -
MECOMEAGFIZITHEIE = R 2538
LD,

(non-



5 5 0 3

Naoko lida, Yukari Muranaka, Jun Won Park, Shigeki Sekine, Neal G. Copeland, Nancy A. Jenkins, 31

Yuichi Shiraishi, Masanobu Oshima, Haruna Takeda

Sleeping Beauty transposon mutagenesis in mouse intestinal organoids identifies genes involved 2024

in tumor progression and metastasis

Cancer Gene Therapy 527-536
DOl

Shimomura Kana Hattori Naoko lida Naoko Muranaka Yukari Sato Kotomi Shiraishi Yuichi Arai 14

Yasuhito Hama Natsuko Shibata Tatsuhiro Narushima Daichi Kato Mamoru Takamaru Hiroyuki

Okamoto Koji Takeda Haruna

Sleeping Beauty transposon mutagenesis identified genes and pathways involved in inflammation- 2023

associated colon tumor development

Nature Communications -
DOl

10.1038/s41467-023-42228-2

Yamamoto D, Oshima H, Wang D, Takeda H, Kita K, Lei X, Nakayama M, Murakami K, Ohama T, 257 (1)

Takemura H, Toyota M, Suzuki H, Inaki N, Oshima M.

Characterization of RNF43 frameshift mutations that drive Wnt ligand- and R-spondin-dependent 2022

colon cancer.

J Pathol. 39-52
DOl

10.1002/path.5868.

Daisuke Yamamoto, Hiroko Oshima, Dong Wang, Haruna Takeda, Kenji Kita, Xuelian Lei, Mizuho 257

Nakayama, Kazuhiro Murakami, Takashi Ohama, Hirofumi Takemura, Mutsumi Toyota, Hiromu Suzuki,

Noriyuki Inaki and Masanobu Oshima

Characterization of RNF43 frameshift mutateons that drive Wnt ligand- and R-spondin-dependent 2022

colon cancer.

Journal of Pathology 39-52

DOl
10.1002/path.5868




Haruna Takeda 12

A Platform for Validating Colorectal Cancer Driver Genes Using Mouse Organoids. 2021
Frontiers in genetics 698771-698771
DOl

10.3389/fgene.2021.698771.

81

2022

SB

81

2022

SB

81

2022




SB

81

2022

Sleeping Beauty

35

2022

Sleeping Beauty

80

2021

Sleeping Beauty

80

2021




Haruna Takeda

Identification of colorectal cancer driver genes by Sleeping Beauty mutagenesis

The 39th Sapporo International Cancer Symposium

2021




