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To clarify regulatory mechanism on epigenetics in bone and joint diseases, we iden

tified Aire as a novel regulator in chondrocyte differentiation using gene expression microarray. Aire pos
sesses PHD domain, which recognizes hypomethylated lysine residues of histone proteins. As the results of
analyses of molecular function, Aire can facilitate chondrocyte differentiation through regulating status
of histone H3K4me2 in promoter region of Bmp-2 (Si et al BBRC 2013).
In terms of osteoclasts, which resorb bone matrix, we tried to figure out dynamic chromatin remodeling dur
ing osteoclastogenesis using DNase-seq. Based on the combined information from gene expression and DNase-s
eq, we successfully identified novel transcription factors in osteoclastogenesis (Inoue et al. JBMR 2014 i
n press).



QoL

2 C3H10T1/2

BMP-2
DNA

real time
RT-PCR

Karberg S, Cell 2009




RAW264 RANKL
DNase-seq
C3H10T1/2
rhBMP-2
gRT-PCR
Aire
Aire hypomethylated
lysin PHD
Aire
Aire
Aire
Bmp-2
H3K4me2

Sietal BBRC 2013

Inoue et al. JIBMR 2014 in press

16
1. Inoue K and Imai Y.

Identification of Novel Transcription
Factors in Osteoclast Differentiation

using Genome - wide Analysis of Open

Chromatin Determined by DNase-seq.

J Bone Miner Res. 2014 Mar 28. doi:
10.1002/jbmr.2229. [Epub ahead of
print]

Kondoh S, Inoue K, Igrashi K, Sugizaki H,
Shirode-Fukuda Y, Inoue E, Yu T, Takeuchi J,
Kanno J, Bonewald L, Imai Y.

Estrogen receptor «a in osteocytes
regulates trabecular bone formation in
female mice.

Bone. 2014 Mar;60:68-77. doi:
10.1016/j -bone.2013.12.005.

Okuno Y, Inoue K, Imai Y.

Novel insights into histone modifiers in
Adipogenesis.

Adipocyte. 2013 Oct 1;2(4):285-8. doi:
10.4161/adip.25731.

Si Y, Inoue K, lgarashi K, Kanno J, Imai Y.
Autoimmune regulator, Aire, is a novel
regulator of chondrocyte differentiation.
Biochem Biophys Res Commun. 2013 Aug
9;437(4):579-84. doi:
10.1016/j -bbrc.2013.07.001.

Imai Y, Youn MY, Inoue K, Takada I, Kouzmenko
A, Kato S

Nuclear Receptors in Bone Physiology and
Diseases

Physiol Rev. 2013 Apr;93(2):481-523. doi:
10.1152/physrev.00008.2012.

Inoue K, Inoue E, Imai Y.

Female sex hormones ameliorate arthritis in
SKG mice

Biochem Biophys Res Commun. 2013 May
17;434(4):740-5. doi:
10.1016/j .bbrc.2013.03.111.



7.

10.

Yamamoto Y, Yoshizawa T, Fukuda T,
Shirode-Fukuda Y, Yu T, Sekine K, Sato
T, Kawano H, Aihara K, Nakamichi Y,
Watanabe T, Shindo M, Inoue K, Inoue E,
Tsuji N, Hoshino M, Karsenty G, Metzger
D, Chambon P, Kato S, Imai Y.

Vitamin D receptor in osteoblasts is a

negative regulator of bone mass control

Endocrinology.2013 Mar;154(3):1008-20.
doi: 10.1210/en.2012-1542.

Okuno Y, Ohtake F, lgarashi K, Kanno J,
Matsumoto T, Takada I, Kato S, Imai Y.
Epigenetic Regulation of Adipogenesis
by PHF2 Histone Demethylase

Diabetes. 2013 May;62(5):1426-34. doi:
10.2337/db12-0628.

Youn MY, Yokoyama A, Fujiyama-Nakamura
S, Ohtake F, Minehata KI,
Suzuki T, Kato S, Imai VY.
JMID5, a

Yasuda H,

JmjC-domain-containing

protein, negatively regulates
osteoclastogenesis by facilitating
NFATcl protein degradation.
J Biol Chem. 2012
13;287(16):12994-3004.

10.1074/jbc.M111.323105.

Apr

doi:

Fujiki R, Hashiba W, Sekine H, Yokoyama
A, Chikanishi T, Ito S, Imai Y, Kim JH,
He HH, lgarashi K, Kanno J, Ohtake F,
Kitagawa H, Roeder R, Brown M, Kato S
GlcNAcylation of histone H2B facilitates
its monoubiquitination

Nature. 2011 Nov 27;480(7378):557-60.

doi: 10.1038/naturel0656.

11.

12.

13.

14.

15.

Manaka T, Suzuki A, Takayama K, Imai Y,
Nakamura H, Takaoka K.

Local delivery of siRNA wusing a
biodegradable polymer application to
enhance BMP-induced bone formation.
Biomaterials. 2011 Dec;32(36):9642-8.
doi:

10.1016/j .biomaterials.2011.08.026.

Okamoto M, Murai J, Imai Y, lkegami D, Kamiya

N, Kato S, Mishina Y, Yoshikawa H, Tsumaki N

Conditional deletion of Bmprla in
differentiated osteoclasts increases
osteoblastic bone formation, increasing

volume of remodeling bone in mice.

J Bone Miner Res. 2011 Oct;26(10):2511-22.
doi: 10.1002/jbmr.477.

Imai_ Y, Kouzmenko A, Kato S

Targeting Fas/FasL signaling, a new strategy
for maintaining bone health
Expert Ther
Oct;15(10):1143-5.
10.1517/14728222.2011.600690.

Opin Targets 2011

doi:

Ni M, Chen Y, Lim E, Wimberly H, Bailey ST,
Imai Y, Rimm DL, Liu XS, Brown M.
Targeting Androgen Receptor in Estrogen
Receptor-Negative Breast Cancer

Cancer Cell 2011 Jul 12;20(1):119-31. doi:

10.1016/j .ccr.2011.05.026.

Baba A, Ohtake F, Okuno Y, Yokota K, Okada M,
Imai Y, Ni M, Meyer CA, lgarashi K, Kanno J,
Brown M, Kato S.

PKA-dependent regulation of the histone
lysine demethylase complex PHF2-ARID5B.
Nat Cell Biol. 2011 Jun;13(6):668-75. doi:
10.1038/nch2228.



16. Yasuda T, Kometani K, Takahashi N, anabolic actions in Bone remodeling
Imai Y, Aiba Y, Kurosaki T. ERa
ERKs induce expression of the 30
transcriptional repressor Blimp-1 2012.7.19-21
and subsequent plasma cell
differentiation. 8.

Sci Signal. 2011 Apr 19;4(169):ra25. 39
doi: 10.1126/scisignal.2001592. 2012.7.17
9.
18
1. 54
40 2012.6.27
2013.6.17
2.
12
2012.6.23
http://ww.m.ehime-u.ac.jp/school/imailab
3. SERM
31 @
2013.5.30 IMAT Yuuki
4. 10423873
85 @
2012.12.16
®
5. Estrogen Exerts
Osteoprotective Function through
Facilitating Bone Formation via ER
a inOsteocytes 15th International
Congress on Hormonal Steroids and
Hormones & Cancer 2012.11.16
6.
27
2012.10.26
7. Osteoblastic Androgen
Receptor mediates androgenic




