(®)
2013 2015

Lgr5

Functional analysis of Lgr5 in colon and ovary cancer
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Lgr5 is specifically expressed in stem cells of the intestine and has an
essential role in maintaining tissue homeostasis. However, the function of Lgr5 in colorectal
tumourigenesis is unclear. We showed that Lgr5 is required for the tumourigenicity of colorectal cancer
cells. We also showed that the transcription factor GATA6 directly enhances the expression of Lgr5.
Furthermore, we demonstrated that GATA6 is upregulated in colorectal cancer cells due to the
downregulation of miR-363, which directly targets GATA6. We found that Reg4, a member of the regenerating
islet-derived (REG) family, is also a target of GATA6 and GATA6-mediated activation of Reg4 enhances the
tumorigenicity of colon cancer cells. These results suggest that the miR-363-GATA6-LGR5/Reg4 pathway is
critical for colorectal tumorigenesis.

Lgr5



G
receptor: GPCR

G-protein coupled

Lgr5 Leucinerich

repeat containing G protein-coupled receptor 5

H. Clevers

APC

Lgr5

Lgr5

Lgr5

Lgr5

R-Spondin
R-Spondin/Lgr5

Wnt

Lgr5

Lgr5

GATAG6

Lgr5
Lgr5

Lar5

Lgr5

Lgr5
Lgr5

R-spondin

Lgr5
Lgr5
miR-363 Lgr5
shRNA
Lgr5
GATAG-Lgr5
GATAG6
Lgr5 GATA6
GATA6 mRNA
GATAG
microRNA
GATA6 MRNA  3’UTR
microRNA microRNA
TargetScan
microRNA
miR-363 GATAG6
DLD-1 miR-363 pre-miRNA
GATAG6 Lgrs
GATAG6 3’UTR
miR-363
GATA6 3’UTR  GATA6 WT
3’-UTR miR-363

Mutant GATA6 Mut 3°-UTR



DLD-1 miR-363
pre-miRNA
Transfection GATA6 WT 3°-UTR

GATAG6 Mut 3’-UTR

miR-363  GATAG6
GATAG6/Lgr5

miR-363-GATAG-Lgr5

miR-363-GATA6-Lgr5

miR-363
DLD-1
miR-363
miR-363
DLD-1
Lgr§
miR-363-GATA6-Lgr5
Tsuji* and

Kawasaki* et al. (* co-first author) Nat.
Commun., 2014
Lar5
Lgrs
GATA6

GATA6

REG4 miR-363/GATA6
Lgr5

Kawasaki et al. <ci. Rep. 2015

miR-363-GATAG-Lgr5

FACS/MACS

Lgr5

EGF FGF2

miR-363

11
Sawada G, Niida A, Uchi R, Hirata H,

Shimamura T, Suzuki Y, Shiraishi Y,
Chiba K, Imoto S, Takahashi Y, Iwaya T,
Sudo T, Hayashi T, Takai H, Kawasaki Y,
Matsukawa T, Eguchi H, Sugimachi K,
Tanaka F, Suzuki H, Yamamoto K, Ishii
H, Shimizu M, Yamazaki H, Yamazaki M,
Tachimori Y, Kajiyama Y, Natsugoe S,
Fujita H, Mafune K, Tanaka Y, Kelsell DP,
Scott CA, Tsuji S, Yachida S, Shibata T,
Sugano S, Doki Y, Akiyama T, Aburatani
H, Ogawa S, Miyano S*, Mori M*
Mimori K*.

Genomic Landscape of Esophageal
Squamous Cell Carcinoma in a
Japanese Population.
Gastroenterology. 150, 1171-1182,
2016. doi:
10.1053/j.gastr0.2016.01.035.

Taniue K, Kurimoto A, Sugimasa H,
Nasu E, Takeda Y, lwasaki K,
Nagashima T, Okada-Hatakeyama M,
Oyama M, Kozuka-Hata H, Hiyoshi M,



Kitayama J, Negishi L, Kawasaki Y,
Akiyama T*.

Long noncoding RNA UPAT promotes
colon tumorigenesis by inhibiting
degradation of UHRFL1.

Proc. Natl. Acad. Sci. U S A. 113,
1273-1288, 2016. doi:
10.1073/pnas.1500992113.
Kawasaki_Y*, Matsumura K, Miyamoto
M, Tsuji S, Okuno M, Suda S, Hiyoshi M,
Kitayama J, Akiyama T*.

REG4

GATA6 and is essential for colorectal

is a transcriptional target of

tumorigenesis.

Sci. Rep. 5, 14291,
10.1038/srep14291.
Meng F, Meliton A, Moldobaeva N,
Mutlu G, Kawasaki Y, Akiyama T,
Birukova AA*.

2015. doi:

Asef mediates HGF protective effects
against LPS-induced lung injury and
endothelial barrier dysfunction.

Am. J. Physiol. Mol.
Physiol. 308, L452-463, 2015. doi:
10.1152/ajplung.00170.2014.

Lung Cell.

Hiraoka K, Hayashi T, Kaneko R,
Nasu-Nishimura Y, Koyama-Nasu R,
Kawasaki Y, Akiyama T*.
SOX9-mediated upregulation of LGR5 is
important for glioblastoma
tumorigenicity.

Biochem. Biophys. Res. Commun.,
460, 216-221, 2015. doi:
10.1016/j.bbrc.2015.03.012.

Tian X, Tian Y, Gawlak G, Meng F,
Kawasaki Y, Akiyama T, Birukova AA*,
Asef controls vascular endothelial
permeability and barrier recovery in the

lung.

10.

11.

Mol. Biol. Cell, 26, 636-650, 2015. doi:
10.1091/mbc.E14-02-0725.

Tian Y, Gawlak G, Shah AS,
Higginbotham K, Tian X, Kawasaki Y,
Akiyama T, Sacks DB, Birukova AA*.
Hepatocyte growth factor-induced
Asef-IQGAP1 complex controls
cytoskeletal remodeling and endothelial
barrier.

J. Biol. Chem., 290, 4097-4109,
2015. doi:
10.1074/jbc.M114.620377.

Sugimasa H, Taniue K, Kurimoto A,
Takeda Y, Kawasaki Y, Akiyama T*.
Heterogeneous nuclear
ribonucleoprotein K upregulates the
kinetochore complex component NUF2
and promotes the tumorigenicity of
colon cancer cells.

Biochem. Biophys. Res. Commun.,
459, 29-35, 2015. doi:
10.1016/j.bbrc.2015.02.043.

Tsuji S*, Kawasaki_Y*, Furukawa S,
Taniue K, Hayashi T, Okuno M, Hiyoshi
M, Kitayama J, Akiyama T*. (* co-first
author)

The miR-363-GATA6-Lgr5 pathway is
critical for colorectal tumourigenesis.
Nat. Commun., 5, 3150, 2014. doi:
10.1038/ncomms4150.

Furukawa S, Kawasaki Y, Miyamoto M,
Hiyoshi M, Kitayama J, Akiyama T*.

The miR-1-Notch3-Asef pathway is

important for colorectal tumor cell
migration.

PLoS One, 8, e80609, 2013. doi:
10.1371/journal.pone.0080609.
eCollection 2013.

Kawasaki Y, Furukawa S, Sato R,

Akiyama T*.



Differences in the localization of the
adenomatous polyposis coli-Asef/Asef2
complex between adenomatous
polyposis coli wild-type and mutant cells.
Cancer Sci., 104, 1135-1138, 2013. doi:

10.1111/cas.12180.

Kawasaki Y, Akiyama T.

MYU, a novel target IncRNA for
Wnt/c-Myc signaling, mediates CDK6
induction to promote cell cycle
progression

74 2015.10.8
Kawasaki Y, Akiyama T.
The Achilles' heel of cancers.
International Symposium on “Integrative
Research on Cancer Microenvironment
Network” 2015.9.11
Kawasaki Y, Akiyama T.
MYU, IncRNA  for

Whnt/c-Myc signaling, mediates CDKG6

a novel target

induction to promote cell cycle
progression.

Joint  International
TGF-B Family and Cancer
TGF- Family and Cancer:
Network in Tumor Micoroenvironment.

2015.1.13

Symposium  on

Signal

APC Asef

1 Tubulology 2013.8.25

, 713, 1283-1287, 2015.

¢y

@

®

Whnt
LGRS,

LRP5/6, R-spondin,

362-363, 371-372, 2015.

APC Asef

, 64-70, 2013.

KAWASAKI, Yoshihiro

10376642

OKAMOTO, Aikou

20204026



