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The role of the histone methyltransferase G9a during tendon formation
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In this study, we investigated the functions of G9a in tendon development
using G9a conditional knockout (cKO) mice. G9a cKO mice showed hypoplastic tendons compared with
control mice. Immunohistochemical analysis revealed that expression of type | collagen was expressed

lower in vertebral tendon tissue of G9a cKO mice than in that of control. BrdU labeling revealed
that proliferation rates decreased in tenocytes of G9a cKO mice

These results indicate that G9a regulates proliferation and differentiation of tendon during tendon
development.



Scleraxis(Scx) (Schweitzer et al, Development. 2001) Tenomodulin(Tnmd)

(Docheva et al. Mol Cell Biol. 2005)

(Takimoto et al, Development. 2015,

Komiyama et al PLoS One 2013)

DNA
H3 9 (H3K9)
G9a
H3K9me2 G9a
(Wang et al, EMBO J.
(Chen et al, Gene Dev. 2012) G9a
H3K9mel H3K9me2
G9a
G9a
G9a
G9a
G9a
Sox9
(Soeda et al, Genesis. 2010) Sox9-Cre Cre
Gga Ggaﬂox/flox
Tachibana et al, EMBO J. 2007 Sox9-Cre G9gfox/flox
Sox9-Cre;G9a™*( ) Sox9-Cre;G9a™>/*( ) Sox9-Cre;/G9aM>/fox(Goa
3 Sox9-Cre;G9aflovflox  Gog
G9a
1 Sox9
Sox9-Cre Cre
Sox9-Cre Rosa-Lacz Sox9-Cre Rosa-Lacz
x-gal x-gal
2
G9a
3 G9a
G9a G9a H3K9me2
in situ hybridization
| Tenomodulin
4 GY9%a
Brdu

TUNEL TUNEL

H3K9mel

2007)



1 Sox9

Sox9 Cre
Sox9-Cre;Rosa26-LacZ LacZ
Sox9
2
Sox9-Cre G9a Flox/flox G9a conditional (cK0)
3 G9a cKO
16.5
G9a cKO
G9a
3 G9a
16.5 G9a cKO G9a
G9a H3K9me2  G9a cKO
|
G9a cKO in situ hybridization
G9a cKO 1
Tenomodulin G9a
4 GY9%a
Brdu G9a cKO Brdu
TUNEL
G9a cKO G9a
G9a
11

Katsumata Y, Kanzaki H, Honda Y, Tanaka T, Yamaguchi Y, Itohiya K, Fukaya S,
Miyamoto Y, Narimiya T, Wada S, Nakamura Y. Single Local Injection of
Epigallocatechin Gallate-Modified Gelatin Attenuates Bone Resorption and
Orthodontic Tooth Movement in Mice. Polymers, 2018,13;10(12). pli:E1384
DO1:10.3390/polym10121384.
Shimada A, Ideno H, Arai Y, Komatsu K, Wada S, Yamashita T, Amizuka N, Poschl
E, Brachvogel B, Nakamura Y, Nakashima K, Mizukami H, Ezura Y, Nifuji A.
Annexin A5 involvement in bone overgrowth at the Enthesis. J Bone Miner Res,
2018, 33(8) 1532-1543. DO1:10.1002/jbmr.3453.
Yamaguchi Y, Kanzaki H, Katsumata Y, Itohiya K, Fukaya S, Miyamoto Y, Narimiya
T, Wada S, Nakamura Y. Dimethyl Fumarate inhibits osteoclasts via attenuation
of ROS signaling by augmented antioxidation. J Cell Mol Med, 2018
22(2):1138-47. DOI:10.1111/jcmm_13367.
Narimiya T, Wada S, Kanzaki H, Ishikawa M, Tsuge A, Yamaguchi Y, Nakamura Y.
Orthodontic tensile strain induces angiogenesis via type IV collagen
degradation by matrix metalloproteinase-12. J Periodotanl Res, 2017 52(5)
842-852. DO1:10.1111/jre.12453.
Miyamoto Y, Kanzaki H, Wada S, Tsuruoka S, ltohiya K, Kumagai K, Hamada Y,
Nakamura Y. Asporin stably expressed in the surface layer of mandibular
condylar cartilage and augmented in the deeper layer with age. Bone Reports,
2017 23;7:41-50. DO1:10.1016/j -bonr.2017.07.002.
Kanzaki H, Wada S, Narimiya T, Yamaguchi Y, Katsumata Y, ltohiya K, Fukaya
S, Miyamoto Y, Nakamura Y. Pathways that Regulate ROS Scavenging Enzymes, and
Their Role in Defense Adgainst Tissue Destruction in Periodontitis. 2017
30;8:351. DOI :10.3389/fphys.2017.00351.




Wada S, Kanzaki H, Narimiya T, Nakamura Y. Novel device for application of
continuous mechanical tensile strain to mammalian cells. Biology Open, 2017
6(4): 518-524. DO1:10.1242/bi10.023671.

Kanzaki H, Shinohara F, Itohiya K, Yamaguchi Y, Katsumata Y, Matsuzawa M,
Fukaya S, Miyamoto Y, Wada S, Nakamura Y. RANKL induces Bachl nuclear import
and attenuates Nrf2-mediated antioxidant enzymes, thereby augmenting
intracellular reactive oxygen species signaling and osteoclastogenesis in
mice. FASEB J, 2017 31(2): 781-792. DO1:10.1096/fj .201600826R .
Kanzaki H, Shinohara F, Suzuki M, Wada S, Miyamoto Y, Yamaguchi Y, Katsumata
Y, Makihira S, Kawai T, Taubman MA, Nakamura Y. A-Disintegrin and
Metalloproteinase (ADAM) 17 Enzymatically Degrades Interferon-gamma. Sci Rep,
2016 30;6:32259. DO1:10.1038/srep32259.

Kanzaki H, Shinohara F, Kanako I, Yamaguchi Y, Fukaya S, Miyamoto Y, Wada S,
Nakamura Y. Molecular regulatory mechanisms of osteoclastogenesis through
cytoprotective enzymes. Redox Biol, 2016 8:186-191.
DO1:10.1016/] .redox-.2016.01.006.

Itohiya K, Kanzaki H, Ishikawa M, Wada S, Miyamoto Y, Narimiya T, Nakamura
Y. Occlusal hypofunction mediates alveolar bone apposition via relative
augmentation of TGF-B signaling by decreased Asporin production in rats.
Dental, Oral and Craniofacial Research, 2016 3:1-8.
DO1:10.15761/DOCR.1000192.

2

G9a 39

2016

G9a
58 2016

¢y

Nifuji Akira

8 00240747

Nakamura Yoshiki

8 10097321

@



