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Applicational study of bone formation mechanism based on calcified cartilage
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Based on the histological analysis of endochondral ossification, we found
that calcified cartilage function as a superior scaffold for bone formation by osteoblasts. So, we
performed screening of molecules enhance bone formation from components of calcified cartilage and
applied to coating. We identified several candidate molecules and these coating on culture dish
significantly enhanced in vitro bone formation by osteoblasts. In addition, we designed a surface
micropattern inspired by characteristic structures of calcified cartilage. We also developed assay
methods to evaluate the surface properties by using kinetics of osteoblast migration. The
micropattern changed in vitro bone formation rate and cell migration speed of osteoblasts. From
these examinations, we suggest that the combination of novel coating and surface micropatterns
provide effective surface properties for implants to achieve high biological compatibility and
secure engraftment.
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in vitro
GFP

MC3T3 E1 (CRL-2593)  ATCC MEMa (Gibco,

A1049001) 10%FBS 1% - ( ,26253-84)
3-4 GFP-MC3T3 E1
MC3T3-E1 pcDNA3-EGFP(kindly gifted from Dr. Gary Bokoch, The Scripps Research
Institute) Lipofectamin LTX (ThermoFisher)
C57BL/6

(Nishiwaki T et al, 2006 Jornal of bone and mineral research)

In vitro

MC3T3 E1 6.5x10* cells/cm?
50ug/mL L- 10mM B -

20-30
0.5 S

(ALP) (85L1-1KT, ) Thunder

Imaging Systems(Leica) ImageJ(NIH)



GST GST 8well
5 4A%PFA/PBS
10 0.1%TritonX100/PBS 5 5% normal donkey serum  10ug/mL
normal donkey 1gG 1% BSA/PBS (phopho-
p44/42 MAPK 4ug/mL,#9106, Cell signaling phospho-SAPK/JINK 4ug/mL, #9255,
Cell signaling) PBS 5 3 (Alexa fluor plus
647 donkey anti-mouse 1gG 1/1000 , Thermofisher)
PBS 5 3 ProLong glass (Thermofisher) Thunder Imaging Systems
ImageJ(NIH)

( ) 2cm
( ) 10mg/mL  (A)PBS (B)0.01IN
(C)30mg/mL pepsin/0.01IN 48
1000g 20 B)(C) 10xPBS  NaOH
-80
) (100g - 1000g — 35009 - 219009) (S1P, S2P,
S3P, S4, P1S, P1P) S4
(Hiprep. 16/60, Thermofisher, Running buffer:50mM phosphate buffer + 150mM NaCl)
(AKTA prime, Cytiva) 185
Speedvac Thermofisher
9 ( MS

CDNA PCR PCR
GST PGEX-4T-1(Cytiva)
BL21(DE3) IPTG
GST 4B(Cytiva)

PDMS

( ) SU-8( )
SU-8 developer( )
SU-8 (FG-5084SH-0-1 )
PDMS(Sylgard-184,DOW chemical company, 10:1 ) PDMS
(P1B-10 ) 0.05%
(IPC-30 )

3.5cm PDMS
GFP-MC3T3-E1 24hr
(Nikon C2) (

) @ 0 )
IMARIS GFP

Student®s t-test SPSS statics
ver27(IBM Corp.) IgorPro 9.0software(HULINKS)
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Both IRBIT and long-IRBIT bind to and coordinately regulate CI-/HCO3- exchanger AE2 activity 2021

through modulating the lysosomal degradation of AE2.

Scientific reports -
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Transient appearance of Ca(2+) -permeable AMPA receptors is crucial for the production of 2020

repetitive LTP-induced synaptic enhancement (RISE) in cultured hippocampal slices.
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Osteoclast-Osteoblast "Trans-pairing” across Cortical Bone Shapes Developing Long Bones

The American Society for Bone and Mineral Research 2019
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