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Development of osteoblast culture system for bone regenerative treatment for
cell transplantation

Aino, Makoto
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In recent years, three-dimensional culture with a hydrogel that is flexible
and easily mimics a living environment for cell transplantation treatment has been actively studied
in recent years. The research representative examined the influence of the culture environment on
the cells by performing three-dimensional culture using Gelatin Metacryloyl (GelMA), which is a
highly compatible and highly cell-adhesive biomaterial. Since GelMA changes hardness by
concentration, we analyzed hardness optimized for osteoblasts, and as a result, 16 Kpa was optimum.
As a result of culturing at this hardness, the cells aggregated and an increase in expression of
bone matrix protein gene was observed. From these facts, it was found that three-dimensional culture

by GelMA is suitable for culture toward bone tissue regeneration.



40 70%

QoL
HAOB
HAOB
(MSCs)
1
(Nebelung S, Ann Anat.351-8.
2012)
Gelatin Methacryloyl (GelMA) KUSA
A-1 Gelma
GelMA
GelMA
1)GelMA
50
(12-14kD) 1 GelMA
GelMA  20% PBS
2% (Sigma-Aldrich) 0.2%
(Sigma-Aldrich) 8mm 0.8mm
60 (valo

) ( GelVMA-VL)



4 - (- )- 2-
BASF ) 0.1%
(HD3133-260 )

2)

RF WV
3)
KUSA-AL
D-MEM 24
1
VW w DMEM

live and dead assay kit(Thermo Fisher)

4)
Gelma
3x10°/Well
7 mRNA
sialoprotein(BSP), Osteocalcin(OCN))

100
GelVA-VL 1747
+ 549% GelVA-WV 710 g% 80
+ 212%  GelMA-VL 2 60
E
5 40
GelVMA-VL UV =
o 20
18.1+
0

2.0kPa 16.4x 4.2kPa

24
GeIMA-VL  90.1+ 1.6%
GelMA-UV  73.9+ 2.7%
GelMA-RF
GelMA-UV

3,000

2760

2,600

2250

2,000

RG

1,500
1,250
1,000
Gelma
500

250

(

5

GelNMA20p |

R
20
GelMA-UV)

(Irgacure2959,
UV-LED

Live/Dead assay kit(Thermo Fisher Scientific)

ImageJ(NIH)
3
KUSA-A1 GelIMA20p 1 3x10°
24 GelMA
imageJ (NIH)
GelMA KUSA-A1 7
KUSA A-1  eWell plate
KUSA A-1 3x10°
(Runx2,0sterix,Bone
RealtimePCR
==
L
GelMA-VL GelMA-UV
RQ vs Target
(F_\\‘ (‘?;;3 Goo“

Target

Lo
Kusa 2D

KUSA A-1

Kusa 3D




KUSA A-1 BSP

2
1. Ai Orimoto, Misaki Kurokawa, Keisuke Handa, Masaki Ishikawa, Eisaku Nishida, Makoto
Aino, Akio Mitani, Miho Ogawa, Takashi Tsuji, Masahiro Saito, F-spondin negatively
regulates dental follicle differentiation through the inhibition of TGF-B activity ,
Archives of Oral Biology 79, 2017, 7-13 ,
DOI: 10.1016/j -archoralbio.2017.02.019.

2. Okabe I, Kikuchi T, Mogi M, Takeda H, Aino M, Kamiya Y, Fujimura T, Goto H, Okada K,
Hasegawa Y, Noguchi T, Mitani A , IL-15 and RANKL play a synergistically important role
in osteoclastogenesis. J Cell Biochem 118(4) 2017 739-747

DOI: 10.1002/jcb.25726.

2
1. , , , , :GeIMA-RF
16 2018
2' ’ ’ L D—— L - GE"MA—RF
149 2018
1
Watching

2018 4 ( ) 101 2018.

o 0



