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Runxl contributes to articular cartilage maintenance through enhancement of
cartilage matrix production and suppression of hypertrophic differentiation
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We analysed OA development of Col2al-Cre;Runx1fl/fl and Runx1fl/fl mice by
surgical induction of joint instability, and expression of marker proteins in the articular
cartilage by immunostainings. The cartilage degradation and the osteophyte formation of Col2al-Cre;
Runx1fl/fl the joints after 8 weeks was accelerated compared with the Runx1fl/fl littermate joints.
To know the regulation of chondrocyte differentiation by Runxl, we analysed a function of downstream

molecules and interaction with co-factors. Knockdown of Runxl in articular chondrocytes increased
hgpertrophic markers, and decreased BaExl and_chondrogenic markers. The similar results were
observed in the Col2al-Cre;Runx1fl/fl knee joint cartilage. Notably, suppression of hypertrophic
markers by Runxl was diminished by silencing of Bapxl by siRNA. The present data _suggest that Runxl
contributes to articular cartilage maintenance through suppression of hypertrophic differentiation
via Bapxl induction.

Runx1



Osteoarthrities : OA
1000
X 3000

in vivo

(Osteoarthritis  Cartilage
13:632-41,2005 Runx2

C/EBPB  Carminerin  HIF2A

(Arthritis Rheum
54:2462-2470,2006; Nature Med
12:665-670,2006; PL0OS One 4:e4543,2009;
Nature Med 16:678-686,2010

10

Runx2
(Arthritis Rheum 60:166-178,2009
A H22-24,
22689052 Runx1
2

Sox5, Sox6
Runx1

Ann Rheum Dis 72:748-753,2012
Runx1

Runx1

Sox9
Runx1

(Science 336:717-721,2012; N Engl J Med

366:2522-2524,2012 Runx1
OA

Runx1

Runx1 in vivo
Runx1
Runx1 in vivo, in
vitro
Runx1
Runx2
Runx1
in vitro
Runx1
Runx1 in vivo
@
Runx1
Col2Cre-Runx1flox
Col2CreER-Runx1flox
Sox9Cre-Runx1flox 3
Sox9Cre-Runx1flox
Col2Cre-Runx1flox
Col2CreER-Runx1flox OA

Runx1

Runx1
Superficial Zone; SFZ
Cre

Prg4EGFPCreERt2
Runx1



Osteophyte
formation score T

0

6r

Q
%oﬁi 3 fgreRunx 17
E-BAETER B
; (Safranin-O3f)
lamina
splendens |
B '.: -'_' Superficial
bl 0 ~ Zone(SF2)
3 RS
= eonam A CE .
& . REENER &=
&= RETB%E
&= ZENTLS.,
(BRT—2) S
@ Runx1
Runx1
ChIP-seq
Runx1flox
Runx1
Cre Runx1
CcDNA
Runx1
€)) Runx1
Runx1
S0x5,6,9
Runx1
LC/MS/NS
O] in vitro
Runx1
) Runx1

Nkx3.2/Bapxl Runxl
Runx1
3
0A
in vitro  Bapxl
Runxl1
Bapx1
Runx1
Runxl  Bapxl
3
I i RIS e
Runxl/GFP Bllﬂ
ik
5) Runxl in vivo
Runxl  OA
0A in vivo
Runx1mRNA
DDS
Runx1 mRNA
i Rep
6:18743,2016 ()]
Bapx1mRNA OA
15

1. Kawata M, Taniguchi Y, Mori D, Yano F,
Ohba S, Chung Ul, Shimogori T, Mills
AA, Tanaka S, Saito T. Different
regulation of limb development by p63
transcript variants. PLoS One. 2017
Mar 23;12(3):e0174122.
doi:10.1371/journal .pone.0174122.
eCollection 2017 Mar 23.

2. Taniguchi Y, Kawata M, Ho Chang S, Mori
D, Okada K, Kobayashi H, Sugita S,




Hosaka Y, Inui H, Taketomi S, Yano F,
Ikeda T, Akiyama H, Mills AA, Chung Ul,
Tanaka S, Kawaguchi H, Saito T. p63
Regulates Chondrocyte Survival in
Articular Cartilage. Arthritis
Rheumatol. 2017 Mar;69(3):598-609.
doi: 10.1002/art.39976.

Kobayashi H, Chang SH, Mori D, Itoh S,
Hirata M, Hosaka Y, Taniguchi Y, Okada
K, Mori Y, Yano F, Chung Ul, Akiyama H,
Kawaguchi H, Tanaka S, Saito T.
Biphasic regulation of chondrocytes by
Rela through induction of
anti-apoptotic and catabolic target
genes. Nat Commun. 2016 Nov
10;7:13336. doi: 10.1038/ncomms13336.
Chang SH, Yasui T, Taketomi S,
Matsumoto T, Kim-Kaneyama JR, Omiya T,
Hosaka Y, Inui H, Omata Y, Yamagami R,
Mori D, Yano F, Chung Ul, Tanaka S,
Saito T. Comparison of mouse and human
ankles and establishment of mouse
ankle osteoarthritis models by
surgically-induced instability.
Osteoarthritis Cartilage. 2016
Apr;24(4):688-97. doi:
10.1016/j . joca.2015.11.008.

Saito T, Yano F, Mori D, Kawata M, Hoshi
K, Takato T, Masaki H, Otsu M, Eto K,
Nakauchi H, Chung Ul, Tanaka S. Hyaline
cartilage formation and tumorigenesis
of implanted tissues derived from
human induced pluripotent stem cells.
Biomed Res. 2015;36(3):179-86.
doi:10.2220/biomedres.36.179.

Saito T, Ohba S, Yano F, Seto I,
Yonehara Y, Takato T, Ogasawara T.
Runxl and Runx3 Are Downstream
Effectors of Nanog in Promoting
Osteogenic Differentiation of the
Mouse Mesenchymal Cell Line C3H10T1/2.
Cell Reprogram. 2015
Jun;17(3):227-34.
doi:10.1089/cell.2014.0059.

Okuma T, Hirata M, Yano F, Mori D,
Kawaguchi H, Chung Ul, Tanaka S, Saito
T. Regulation of mouse chondrocyte
differentiation by
CCAAT/enhancer-binding proteins.
Biomed Res. 2015;36(1):21-9.
doi:10.2220/biomedres.36.21.

Sugita S, Hosaka Y, Okada K, Mori D,
Yano F, Kobayashi H, Taniguchi Y, Mori
Y, Okuma T, Chang SH, Kawata M,
Taketomi S, Chikuda H, Akiyama H,
Kageyama R, Chung Ul, Tanaka S,
Kawaguchi H, Ohba S, Saito T.
Transcription factor Hesl modulates
osteoarthritis development in
cooperation with

10.

11.

12.

13.

14.

15.

calcium/calmodul in-dependent protein
kinase 2. Proc Natl Acad Sci US A. 2015
Mar 10;112(10):3080-5.
doi:10.1073/pnas.1419699112.

Okada K, Fukai A, Mori D, Hosaka Y, Yano
F, Chung UIl, Kawaguchi H, Tanaka S,
Ikeda T, Saito T.ldentification of
SCAN Domain Zinc-Finger Gene ZNF449 as
a Novel Factor of Chondrogenesis.
PLoS One. 2014 Dec 29;9(12):e115169.
doi: 10.1371/journal.pone.0115169.
Yano F, Ohba S, Hosaka Y, Saito T, Chung
Ul. : Disease-modifying effects of
TD-198946 on progressed
osteoarthritis in a mouse model. Ann
Rheum Dis. 2014 Nov;73(11):2062-4.
doi:10.1136/annrheumdis-2014-205672.
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. PL0S
One. 2013 Sep 16;8(9):e74137. doi:
10.1371/journal .pone.0074137.

Yano F, Hojo H, Ohba S, Saito T, Honnami
M, Mochizuki M, Takato T, Kawaguchi H,
Chung Ul.: Cell-sheet technology
combined with a thienoindazole
derivative small compound TD-198946
for cartilage regeneration.
Biomaterials. 2013 Jul;34(22):5581-7.
doi:10.1016/j -biomaterials.2013.04.0
08.

Yano F, Hojo H, Ohba S, Fukai A, Hosaka
Y, lkeda T, Saito T, Hirata M, Chikuda
H, Takato T, Kawaguchi H, Chung Ul.: A
novel disease-modifying
osteoarthritis drug candidate
targeting Runxl. Ann Rheum Dis. 2013
May;72(5):748-53.
doi:10.1136/annrheumdis-2012-201745.
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. 2013 Apr
10;8(4):e60203.

doi:10.1371/journal .pone.0060203.
Hojo H, Ohba S, Taniguchi K, Shirai M,
Yano F, Saito T, lkeda T, Nakajima K,
Komiyama Y, Nakagata N, Suzuki K,
Mishina Y, Yamada M, Konno T, Takato T,
Kawaguchi H, Kambara H, Chung Ul.:
Hedgehog-Gli activators direct
osteo-chondrogenic function of bone
morphogenetic protein toward
osteogenesis in the perichondrium. J
Biol Chem. 2013 Apr 5;288(14):9924-32.
doi: 10.1074/jbc.M112.409342.




18
Fumiko Yano, Taku Saito, Shinsuke
Ohba, Sakae Tanaka, Ung-il Chung:
Runxl contributes to articular
cartilage maintenance through
enhancement of cartilage matrix
production and suppression of
hypertrophic differentiation. Cold
Spring Harbor Asia conference on Bone
& Cartilage: From Development to Human
Diseases, 2016.10.24-10.28 The Suzhou
Dushu Lake Conference Center(Suzhou,
China)

Runx1 31
2016.10.13-14 (
)
Runx1 34
2016.7.20-23
Runx1
2016.7.6-8
&

Fumiko Yano, Taku Saito, Shinsuke
Ohba, Ung-il Chung: Runxl contributes
to articular cartilage maintenance
through enhancement of cartilage
matrix production and suppression of
hypertrophic differentiation. The
second Herbert Fleisch Workshop,
2016.2.28-3.1 Novotel Brugge Centrum
(Brugge, Belgium)

IBMS/ASBMR Award 2016
2016.2.2
in vivo
18

2015.11.30

Fumiko Yano: A novel disease-modifying
osteoarthritis drug candidate
targeting Runxl LMU-Utokyo Symposium
2015. 2015, 10.27-31 Innnovation
Center for Biotechnology(Munich,
Germany) ( )
> Runx1
16

10.

11.

12.

13.

14.

15.

16.

17.

2015.9.11-12

2015.1.22
42
2014.11.7
OA Runx1
33
2014.9.27

Fumiko Yano, Yoko Hosaka, Atsushi
Fukai, Taku Saito, Hironori Hojo,
Shinsuke Ohba, Hiroshi Kawaguchi,
Tsuyoshi Takato, Ung-il Chung A novel
disease-modifying osteoarthritis drug
candidate targeting Runxl 14

2014.4.26

Runx1

. 27

2014.2.28-3.1
19
Runx1
. FIRST
2014.2.21

2014.1.24

Fumiko Yano, Yoko Hosaka, Atsushi
Fukai, Taku Saito, Hironori Hojo,
Shinsuke Ohba, Hiroshi Kawaguchi,
Tsuyoshi Takato, Ung-il Chung: A novel
disease-modifying osteoarthritis drug
candidate targeting Runxl. Frontiers
2013 EPFL Symposium. 2013, 6.21-22
Swiss Federal Institute of Technology



in Lausanne (Lausanne, Switzerland)

( )

18. Fumiko Yano, Yoko Hosaka, Atsushi
Fukai, Taku Saito, Hironori Hojo,
Shinsuke Ohba, Hiroshi Kawaguchi,
Tsuyoshi Takato, Ung-il Chung A novel
disease-modifying osteoarthritis drug
candidate targeting Runxl 13

2013.6.8
0
o 0
o 0
(&Y) Yano, Fumiko

80529040



