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In this study, we explored the nature of cancer stem cells, and sought the
possibility of anti-cancer stem cell-targeting therapies. For that purpose, we performed the
experiments as follows. 1) In the intestine, transcriptome of cancer stem cells was analyzed based
on the expression of various stem cell markers, especially Dclkl. 2) The roles of Dclkl and novel
cancer stem cell-specific markers were investigated in mouse gastric, pancreatic, and gall bladder
cancer models. 3) Therapeutic potentials of kinases and cell surface proteins in cancer stem cells
were examined in mouse cancer models and cancer spheroids. Based on these experiments, basis for the

development of anti-cancer stem cell therapies was established.



Lgr5

Nature,
457, 608-, 2009

CD44 Cancer Cell, 19, 387-,
2011
Dclkl Nat Genet,
45, 98-, 2013
Dclk1-CreERT2
ApcMin
ApcMin
Dclkl
Dclkl
Dclkl
Dclkl
Dclkl
Dclkl
Dclkl
Dclkl
ApcMin Dclk1
cDNA
Fdps
Pib5pa Ptpn6 Lrmp
Tmem160 Tm4sf4
Dclkl

Dclk1 Lgr5 Sox9
Dclkl
(1)
Dclkl
Dclkl
Dclkl
Dclkl

~ (3) ZRENEATHNZ R L.



26

Dclkl
GFP
Dclkl

Lgr5
ApcMin

FACS
Dclkl

Dclkl

K19-Wnt1l/C2mE
Ptfla-Cre; KrasG12D
BK5.ErbB2

Dclk1-CreERT2

Dclkl

DCIk1
Dclkl

Dclkl

Dclkl

27

TCA

27
Dclk1
FACS
cDNA

26
iDTR

cDNA

Dclkl

Dclkl

26

28

Dclkl

26

Dclk1
ApcMin
FACS
iDTR
Dclk1
Dclk1
ApcMin
G
G
Dclk1



19
Kou T, Kanai M, Yamamoto Y,
Kamada M, Nakatsui M, Sakuma T,
Mochizuki H, Hiroshima A, Sugiyama
A, Nakamura E, Miyake H,
Minamiguchi S, Takaori K,
Matsumoto S, Haga H, Seno H,
Kosugi S, Okuno Y, Muto M. Clinical
Sequencing Using a Next-Generation
Sequencing-Based Multiplex Gene
Assay in Patients with Advanced

Solid Tumors. Cancer Sci. (in
press)

Takeda H, Ueda Y, Inuzuka T,
Yamashita Y, Osaki Y, Nasu A,

Umeda M, Takemura R, Seno H,
Sekine A, Marusawa H. Evolution of
multi-drug resistant HCV clones from

pre-existing resistant-associated
variants during direct-acting
antiviral therapy determined by

third-generation sequencing. Sci Rep.
2017 Mar 31;7:45605.
Matsumoto T, Takahashi K, Inuzuka
T, Kim S, Kurosaki T, Kawakami S,
Chiba T, Seno H, Marusawa H.
Activation of TNF-alpha-AID axis
and co-inhibitory signals in
coordination with Thl-type immunity
in a mouse model recapitulating
hepatitis B. Antiviral Res.
2017 Mar;139:138-145.
Kimura Y, lkuta K, Kimura T, Chiba
T, Oshima H, Oshima M, Nishi E,
Seno  H. Nardilysin  regulates
inflammation, metaplasia, and
tumors in murine stomach. Sci Rep.
2017 Feb 23;7:43052.
Basak O, Beumer J, Wiebrands K,
Seno H, van Oudenaarden A, Clevers
H. Induced Quiescence of Lgr5+ Stem
Cells in Intestinal Organoids Enables
Differentiation of Hormone-Producing

Enteroendocrine Cells. Cell Stem Cell.

2017 Feb 2;20(2):177-190.e4.
Sakuma Y, Kodama Y, Sogabe Y,
Nakai Y, Yamashita Y, Mikami S,
Kajimura K, lkeda K, Tamaki H,

10.

11.

12.

13.

Iwamoto S, Matsuda F, Fujita K, Uza
N, Kawamura T, Uemoto S, Seno H,
Chiba T, Yazumi S; Kyoto
Pancreatobiliary Study Group.
Diagnostic performance of a new
“endoscopic scraper” for malignant

biliary strictures: A multicenter
prospective study. Gastrointest
Endosc. 2017

Feb;85(2):371-379.
Eso Y, Takai A, Takeda H, Matsumoto
T, Lee M, Inuzuka T, Takahashi K,
Ueda Y, Marusawa H, Seno H.
Sonazoid-enhanced ultrasonography
guidance 1improves the quality of
pathological diagnosis in the biopsy of
focal hepatic lesions. Eur J
Gastroenterol Hepatol. 2016
Dec;28(12):1462-1467.
Takada Y, Fukuda A, Chiba T, Seno H.
Brgl plays an essential role in
development and homeostasis of the
duodenum through regulation of
Notch signaling. Development.

2016 Oct 1;143(19):3532-39.
Shiokawa M, Kodama Y, Kuriyama K,
Yoshimura K, Tomono T, Morita T,
Kakiuchi N, Matsumori T, Mima A,
Nishikawa Y, Ueda T, Tsuda M,
Yamauchi Y, Minami R, Sakuma Y,
Ota Y, Maruno T, Kurita A, Sawai Y,
Tswji Y, Uza N, Matsumura K,
Watanabe T, Notohara K, Tsuruyama
T, Seno H, Chiba T. Pathogenicity of
IgG in patients with IgG4-related
disease. Gut. 2016
Aug;65(8):1322-32.
Nakatsuji M, Minami M, Seno H,
Yasui M, Komekado H, Higuchi S,
Fujikawa R, Nakanishi Y, Fukuda A,
Kawada K, Sakai Y, Kita T, Libby P,
Ikeuchi H, Yokode M, Chiba T. EP4
receptor-associated protein in
macrophages ameliorates colitis and
colitis-associated tumorigenesis.
PLoS Genet. 2015 Oct
6;11(10):e1005542.
Muta Y, Nishikawa Y, Watanabe K,
Kawano K, Seno H, Chiba T, Yazumi
S. Endoscopic intraluminal cutting
technique for indwelling devices using
a lithotripter handle and guidewire.
Endoscopy. 2015 0;47(S
01):E251-E252.
Hiramatsu Y, Ida H, Seno H. Images
of the Month: A polypoid lesion in the
portal vein. Am J Gastroenterol.

2015 Jun;110(6):798.
Matsumoto Y, Matsukawa H, Seno H,
Ono S. Education and Imaging.



14.

15.

16.

17.

18.

19.

Gastrointetsinal: breast cancer
metastasis to the  esophagus
diagnosed using endoscopic

ultrasound-guided fine-needle
aspiration. J Gastroenterol Hepatol.
2015 Feb;30(2):233.

Kimura Y, Seno H, Ono S. A case of
acute necrotizing esophagitis.
Gastrointest Endosc. 2014
Sep;80(3):525-6.

Ishizu-Higashi S, Seno H, Nishi E,
Matsumoto Y, ITkuta K, Tsuda M,
Kimura Y, Takada Y, Kimura Y,
Nakanishi Y, Kanda K, Komekado H,
Chiba T. Deletion of nardilysin
prevents  the  development  of
steatohepatitis and liver fibrosis.
PLoS One. 2014 May
21;9(5):98017.

Tkuta K, Seno H, Chiba T. Molecular
changes leading to gastric cancer: a
suggestion from rare-type gastric
tumors with GNAS mutations.
Gastroenterology. 2014
May;146(5):1417-8.

48:414-417, 2016

Medical Practice
32: 1829 -1831, 2015

73, 850-854, 2015

19

2017.2.25

Hierarchy in mouse digestive organ
tumors. 39

2016.12.1

Cell of origin and tumor stem
cells in mouse digestive organ tumors.
47
2016.11.10

~ B R RE MR AT IS K D Al AR ~
Scientific Exchange Meeting 2016 in
Osaka 2016.10.19

75

10.

11.

12.

13.

14.

15.

16.

17.

18.

2016.10.6

Seno H, Maruno T, Fukuda A. Role
of Dclk1-expressing cells in digestive
organs. 41

2016.7.6

4 Cancer Stem Cell
Symposium 2015.11.14

Cell of origin and complexity
in digestive organ tumors. 74
1 Complexity of cancer 2015.10.9
Seno H. Tumor stem cells in
digestive organs. 2nd IFOM-Kyoto
University Joint Symposium.
October 7, 2015, Kyoto, Japan.
Yamaga Y, Seno H, Chiba T.
Microarray analysis of Dclk1-positive
tumor cells in ApcMin/+ mouse polyps.
Digestive Disease Week 2015 May,
16-19, 2015, Washington DC, USA
Seno H, Yamaga Y, Matsumoto Y,
Nakanishi Y, Fukuda A, Chiba T.
Targeting tumor stem cells in the
intestine. The 3rd JSGE
International Topic Conference
April, 25, 2015, Sendai, Japan.

14
2015.3.20

DCLK1 26
2015.1.28

Seno H. The role of Dclkl-positive
cells in digestive organ tumors.

4th  Global  Cancer Genomics
Consortium  November, 14, 2014,
Kyoto, Japan.

Role of
Dclkl-expressing cells in digestive
organ tumors. 73
Reprograming and
transdifferentiation in cancer
2014.9.26

Dclkl, a

specific marker for tumor stem cells
in digestive organs.
52



2014.8.28

19. Seno H. Declkl, a specific marker for
cancer stem cells that does not mark
normal stem cells. 1PS and Stem
Cells in Cancer Research 2014.4.17
Kyoto, Japan

0

https://www.kuhp.kyoto-u.ac.jp/~gastro/
gastro.html

@
SENO Hiroshi

@

®
FUKUDA Akihisa



