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Clarification of osteoblast differentiation promotion mechanism by polycomb
group protein Bmil and alveolar bone regeneration
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Bmil is thought to regulate the expression of differentiation-related genes
during development. So far, the present investigators have clarified experimentally that Bmil 1s
expressed in osteoblasts and that osteogenic ability is increased by gene transfer into established
osteoblasts. Therefore, in this study, in order to search the localization of Bmil and its related
factor, Sonic hedgehog (Shh) in the endochondral ossification process, experiments were conducted
using a tibial development model and a tibial fracture model. Bmil showed positive reactions during
the tibial development and fracture repair processes. Furthermore, Shh was localized during the
fracture repair process. These results indicate that Bmil and Shh are involved in endochondral
ossification and fracture repair process.

Bmil Shh



Quality of Life QOL

Bmil
Bmil
Zhang et al. J Bone

Miner Res 25:640-652 2010 Biehs et al. Nat Cell Biol 15:846-52 2013

Bmil MC3T3-E1
Bmil
Bmil
Bmil
Bmil
Bmil
Bmil
Sonic hedgehog(Shh)
Shh Glil
Shh Shh
Shh
(@)) 14 16 18 21 Sprague-Dawley SD
Bmil Osterix O0Osx Runx2
Bmil
Bmil
(2)4 SD 8 4 11 42
Bmil Osx
Runx2
(3) Glil-CreER™;tdTomato 8 Gli
Osx Glil Osx Shh-
Glil 4 SD 8
1 7 14
Shh Osx Runx2
RRE148H sosvrmeaumsm
(€Y) Bmil HE. Osx Bmit
14
Bmil
18
bone collar
Bmil  Osx
Bmil Osx BRE18HER sosvreammsm .
20 Runx2 Osx Bniit' |
Osx Ly
Bmi 1 Ty g 1 At :
Bmil R NB Pc ; \P.c ‘-
N X e ) x
Bmil » f
Bmil ___ T
61 2019




FRE18HER sosvrmamme
(&) 4 HE< - = Runx2 Bmil
Runx2  Osx : G2 A | N
11 SR e N
c &
Osx Runx2
4 Bmil
11 Bmil BIFEI11B sosvrmanms
0sx  RUNX2 Runx2 - 0sx’ , 7. Bmil
42 HSTRD K S
‘ \ g NB
Bmil .Ns NB :""
Bmil S PO 5
X N
61 Ry
2019 ; —
(3) Gli1-CreER™;tdTomato Osx
Glil Osx
Shh
Glil
Shh-Glil
1 Shh
Runx2 Osx - 143 R ) A N,
olit shh BIFE148 sosvr@anmis
- Osx I OSTRTEW TTA e FR, Rﬁ
Glll / 1 K( 525, ‘).‘“" % \".‘ ’
7 14 S SRS AnE 519 P53 S Te o
Osx Runx2 P SN A & W
Osx Runx2 Shh  Glil Cathi 3., ‘-;.:‘"4‘,233‘6“1 '.;_‘:;\«. c{(?",.‘
o BV AR 3 et O
Shh 7 g Ai N T 24 oL X
0 . o) PSSR U e
Takebe et al., Int.

J. Mol. Sci 2020

Zhang HW., et al. Defects in mesenchymal stem cell self- renewal and cell fate
determination lead to an osteopenic phenotype in Bmi- 1 null mice. Journal of Bone
and Mineral Research 25,2010, 640-652.

Biehs, B., et al. BMI1 represses Ink4a/Arf and Hox genes to regulate stem cells in
the rodent incisor. Nature Cell Biology 15,2013, 846-852.



3 3 0 3
Shimo Tsuyoshi Takebe Hiroaki Okui Tatsuo Kunisada Yuki Ibaragi Soichiro Obata Kyoichi 21
Kurio Naito Shamsoon Karnoon Fujii Saki Hosoya Akihiro Irie Kazuharu Sasaki Akira lIwamoto
Masahiro
Expression and Role of IL-1pB Signaling in Chondrocytes Associated with Retinoid Signaling 2020
during Fracture Healing
International Journal of Molecular Sciences 2365 2365
DOl
10.3390/ijms21072365
Hosoya Akihiro Shalehin Nazmus Takebe Hiroaki Shimo Tsuyoshi Irie Kazuharu 21
Sonic Hedgehog Signaling and Tooth Development 2020
International Journal of Molecular Sciences 1587 1587
DOl
10.3390/ijms21051587
Takebe Hiroaki Shalehin Nazmus Hosoya Akihiro Shimo Tsuyoshi Irie Kazuharu 21
Sonic Hedgehog Regulates Bone Fracture Healing 2020
International Journal of Molecular Sciences 677 677

DOl
10.3390/i jms21020677

3 0 0

Nazmus SHALEHIN, Akihiro HOSOYA, Hiroaki TAKEBE, Md Riasat HASAN, Kazuharu IRIE

Osteogenic potential of Glil-positive cells in periodontal ligament

60

2018




Nazmus Shalehin MD Riasat Hasan

Bmil
124
2019
Nazmus Shalehin
Bmil
61
2019




