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Functional analysis of the novel target gene of bone volume-regulating transcription
factor Schnurri-3.

Ishidou, Yasuhiro
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Osteoporosis is a result of unbalanced bone formation and resorption in adult bone
. Although Schnurri 3 (Shn3) negatively regulates bone volume in adult mice, the underlying molecular mech
anism are not fully understood. We searched for genes which expression level were affected bK knockdown of
Shn3 in osteoblasts by microarray approach, and found that Alg2 was induced by Shn3. Alg2 physically inte
racted with the osteoblast differentiation master regulator Runx2 to interfere its nuclear localization, w
hich resulted in its suppressed transcriptional activity. In chondrocytes, Alg2 induced Creb312, which is
a crucial gene in the important physiological endoplasmic reticulum stress during chondrogenesis, to suppo
rt chondrocyte maturation. Our findings revealed a novel possibility that mannosyltransferase genes play c
rucial roles in gene transcription and expression in cells of bone and cartilage.

Shn3 Hivep3 Alg2 Runx2



adult
(Schnurri, Shn)3/Hivep3
Runx2
Shn/Hivep
Shn3
Shn3
Shn3
Shn3
Shnl Shn2
Shn3

gain-of-function
loss-of-function

Shn3

in vivo mimic

MC3T3-E1  ST-2

ATDC5 C3H10T1/2
ALP
RT-PCR
alcian
blue
RT-PCR
Affymetrix

Mouse Gene 2.0 ST Array

Shn3
Runx2 Shn3
Runx2 Shn3
Runx2
ST2 BMP-2
Shn3
Shnl Shn2
siRNA ALP ST2

MC3T3-E1 Shn3 siRNA
Asparagine-linked
glycosylation 2 ( Alg2) Alg2

ST2 Runx2
Osx

Alg2
Alg2  Runx2
OSE2 luc Runx2

Alg2 Runx2

Shn3

ATDC5 Shn3

Alg2
Alg2 siRNA
Creb3I2
Col2al
Alg2
Shn3
Alg2-Creb312
Shn3
Alg2
Alg2
Alg2

(Imamura K et al., J Biol Chem



289: 9865-9879, 2014)

3

Human Immunodeficiency Virus Type |
Enhancer Binding Protein 3 is Essential for
the Expression of Asparagine-linked
Glycosylation 2 in the Regulation of
Osteoblast and Chondrocyte Differentiation.
Imamura K, Maeda S, Kawamura |,
Matsuyama K, Shinohara N, Yahiro Y,
Nagano S, Setoguchi T, Yokouchi M,
Ishidou Y, Komiya S. J Biol Chem 289:
9865-9879, 2014

BMP signaling  upregulates  neutral
sphingomyelinase 2 to suppress
chondrocyte maturation via the Akt

signaling pathway as a negative feedback
mechanism. Kakoi H, Maeda S, Shinohara
N, Matsuyama K, Imamura K, Kawamurall,
Nagano S, Setoguchi T, Yokouchi M,
Ishidou Y, Komiya S. J Biol Chem 289:
8135-8150, 2014

SnoN suppresses maturation of
chondrocytes by mediating signal cross-talk
between transforming growth factor-B and
bone morphogenetic protein pathways.
Kawamura I, Maeda S, Imamura K,
Setoguchi T, Yokouchi M, Ishidou Y,
Komiya S. J Biol Chem 287
29101-29113, 2012

16
)
Audralian and New Zealand Bone and
Mineral Society 23rd ANNUAL
SCIENTIFIC MEETING Melbourne,
Australia September 8-11, 2013
The roles of Schnurri family in
differentiation =~ of  osteoblasts  and
chondrocytes

Katsuyuki Imamura, Shingo Maeda, Ishidou
Yasuhiro, Masahiro Yokouchi, Setsuro

Komiya

ESCEO13-10F Rome 2013 Rome, Italy
April 17-20, 2013

2.

Alg2 is induced by Schnurri-3 to inhibit
transcriptional activity of Runx2 and
osteoblast differentiation

Imamura Kl‘z, Maeda Sl, Kawamura 11’2,
Ishidou Y', Yokouchi M? and Komiya s'?
'Department of Medical Joint Materials,
Kagoshima University and *Department of
Orthopaedic Surgery, Kagoshima University

Orthopaedic Research Society 2013
Annual Meeting San Antonio, TX, USA
January 26-29, 2013

Asparagine-linked glycosylation 2
homolog, identified as a downstream target
of Schnurri-3, cell-autonomously regulates
differentiation =~ of  osteoblasts  and
chondrocytes.

Imamura, Katsuyukil’ 2; Maeda, Shingol;
Kawamura, Ichiro"?; Yokouchi, Masahiro®;
Ishidou, Yasuhirol; Komiya, Setsuro’ 2
'Dept of Medical joint Materials,
Kagoshima University, Kagoshima, Japan.
Dept of Orthopaedic Surgery, Kagoshima
University, Kagoshima, Japan.

1st Asa-Pacific Bone and Mineral
Research Meeting with Audtralian and
New Zealand Bone and Mineral Society

(ANZBMYS) 22nd Annual Scentific
Meeting Perth, Australia September 2-5,
2012

Alg2, identified as a downstream mediator
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and osteoblast differentiation.

Department of Medical Joint Materials,
Kagoshima University, Kagoshima, Japan
Imamura K, Maeda S, Kawamura I, Ishidou

Y, Komiya S
Department of Orthopaedic  Surgery,

Kagoshima University, Kagoshima, Japan
Imamura K, Kawamura I, Yokouchi M,

Komiya S

57" Annual Meeting of the Orthopaedic
Research Society Long Beach, CA, USA
January 13-16, 2011

Condrocyte differentiation is suppressed by
knock-down of Schnurri-3 gene in vitro
Maeda S, Kawamura I, Ishidou Y,

Setoguchi T, Yamamoto T, Zenmyo M, Ijiri

K, Komiya S



10.

27
2014 2 28 3 1
Human immunodeficiency virus type
enhancer binding protein 3 (Hivep3)
Asparagine-linked
glycosylation 2 (Alg2)

1,2 1 1,2
1,2 2 2
1 1.2

28
2013 10 17 18
Schnurri
1,2 I 2
1 2 1,2
T
2
2013 5
28 6 1
The role of Schnurri family in

differentiation =~ of  osteoblasts  and
chondrocytes

Katsuyuki Imamura'?, Shingo Maeda',
Ichiro Kawamura’, Yasuhiro Ishidou',
Masahiro Yokouchi?, Setsuro Komiyal’2
'Department of Medical Joint Materials,
*Department of Orthopaedic ~Surgery,
Graduate School of Medical and Dental

Sciences, Kagoshima University

26
2013 3 1 2
Schnurri
family
12 1
2 1 2
12 -
T
2
35
2012 12 11 14
Schnurri-3 Alg2

27

2012 10 26 27

11. Schnurri-3

Alg2
30
2012 7
12. Schnurri-3
Alg2  Runx2
25
2012 3 9
13. Schnurri-3
Alg2

26

21
14.

19 21
10
2011 10 20
Schnurri-3
/



15.

16.

12
2011 9 2 3

Schnurri-3

29
2011 7 28 30
Schnurri-3
Alg2

http://ww._orthop-kagoshima-u.com/

o

@

Ishidou Yasuhiro

10300740

Maeda Shingo

®

60353463

Komiya Setsuro

30178371



