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Genome-wide study of Wnt/b-catenin-mediated differentiation and maintenance of
stemness
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This study aims to identify mechanisms underlying the effect of Wnt/beta-catenin
pathway on the maintenance of stemness and differentiation in mouse embryonic stem cells (mESCs). We
erformed chromatin immunoprecipitation followed by massively ﬁarallel sequencing (ChlP-seq) for
eta-catenin and expression profiling for Wnt/beta-catenin pathway-responsive genes in mESCs that carried
e?itope-tagged beta-catenin. Obtained data suggest that Wnt/beta-catenin pathway utilizes Tcf3 and
pluripotency-related transcription factors for the regulation of pluripotency. In contrast, cooperative
actions of Tcf3 and Ets, which acts downstream of MEK pathway, are likely to underlie the regulation of
differentiation by Wnt/beta-catenin pathway. These findings may lead to the development of methods for
stable supply of high-quality stem cells and efficient differentiation of stem cells.

Wnt B



ES
iPS

ES
FASEB J 21:1777,
2007; Biochem Biophys Res Commun 357:854,
2007; Dev Cell 14:689, 2008

2i
Wnt/p
Sox2/0ct4/Nanog

Development 138:4341, 2011; Nat Cell
Biol 13:753, 762, 838, 2011 2i

GSK3p3 MEK
Wnt/p
MEK
Nature 453:519,
2008 Wnt/p iPS

Cell Stem Cell 3:132, 2008
Wnt/p

Wnt/p

Development 138:4341, 2011 B
ES
FEBS
lett 581:5247, 2007
Wnt/p

Wnt/p

Tcf3
B
wnt/p
B
- ChlP-seq
Wnt/p
B

Wnt/p

(1) B catenin-Biotin-3xFLAG

ES



Biotin-3xFLAG
B Ctnnbl C
ES Ctnnb1®FY*ES
Biotin
BirA
Ctnnb1®F* ES
pCAGGS-BirA- Hyg
BirA
Ctnnb1®F* ES
Ctnnb1®°F*-BirA ES

(2) Ctnnb1B"*_BjrA ES B
ChlP-seq

Ying Nature 453:519,
2008  MEK GSK3pB
2i Ctnnb1®°F* _BirA ES

GSK3pB
Wnt/p
Chip

ChIP FLAG
Solexa Genome
Analyzer
ChIP DNA Eland software
CisGenome software Nat Biotech 26:1290,
2008

H3K4me2 H3K4me3 K3H27ac
H3K27me3  RNA pol Il p300 ChIP-seq
H3K4me2 me3 K3H27ac p300
H3K27me3

(3) Wnt/B

MEK
ES MEK +GSK3[ 20
Wnt/p
MEK +XAV939 Wnt/pB
24 mRNA
XAV939  Axin
Wnt/p
Nature 461:614, 2006
@B
3XFLAG
2 Ctnnb18°FY* _BirA ES
B
MEK
2i
Wnt/p
Wnt/p
®)

Galaxy software Genome Res 17: 960,
2007 ChlP-seq

Wnt/p

DAVID software Nat Protocols 4: 44, 2009



Gene ontology term
wnt/p

+/-75 bp

de novo

Cytoscape
software Genome Res 13:2504, 2003
ChlIP-seq

in vitro

in vivo

B_
ES Ctnnb1® Y+ ES

FLAG
ChlP-seq
DNA B
10,000
ES 19
Oct4 Sox2 Nanog Tcf3
Smadl Stat3 Tcfcp2ll Thx3 KIf4 C-myc
N-myc Zfx Ringlb Ezh2 Suzl2 Esrrb
Nr5a2 E2f1 CTCF ChlP-seq
B ChlP-seq

Sox2 Nanog Tcf3

A

Oct

Tcf3

Sox2

2i

DNA
B Oct4
Tcf3 B
A
B
ES
A B de novo
A
Sox B Tcf
wnt/p

Oct4 Sox2 Nanog Tcf3

Tcf3
ES
B
A
Oct  Sox
Tcf3
DNA
CHIR99021 Wnt/p
B
2i B
B
MEK
Ets



Wnt/p Tcf3

MEK Ets

2i
Wnt/B MEK
Wnt/p
Stem Cells
5. 3 Ets
ES
Ets
B
5

1. Hojo H, Ohba S, Chung Ul: Signaling

pathways regulating the specification
and differentiation of the osteoblast
lineage. Regenerative Therapy 1:57-62,
2015

Ohba S, Chung Ul: PTHrP action on

skeletal development: a key for the
controlled growth of endochondral
bones. Clinc Rev Bone Miner Metab
12:130-141, 2014

Zhang X, Peterson KA, Liu XS, McMahon
AP, Ohba S (co-first): Gene regulatory

networks mediating canonical Wnt
signal directed control of
pluripotency and differentiation in
embyo stem cells. Stem Cells
31:2667-2679, 2013

doi: 10.1002/stem.1371.

Saito T, Saito T, Yano F, Mori D, Ohba
S, Hojo H, Otsu M, Eto K, Nakauchi H,
Tanaka S, Chung Ul, Kawaguchi H:
Generation of Col2al-EGFP iPS cells
for monitoring chondrogenic
differentiation. PLoS ONE 8(9):e74137,
2013

doi: 10.1371/journal.pone.0074137.
Komiyama Y, Ohba S, Shimohata N,

Nakajima K, Hojo H, Yano F, Takato T,
Docheva D, Shukunami C, Hiraki Y,
Chung Ul: Tenomodulin expression in
the periodontal ligament enhances
cellular adhesion. PLoS ONE 8(4):
€60203, 2013

doi: 10.1371/journal.pone.0060203.

55

, 2013.9.20,

122

EBM )
2013.5.19,



http://ww.tetrapod.t.u-tokyo.ac.jp/med
/index.html

€Y

OHBA, Shinsuke

20466733

@
TEI, Yuichi

30345053

KOMIYAMA, Yusuke

90586471

®



