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Figure 2. Images of MC3TC-E1 cells at Figure 3. Images of MC3TC-E1 cells at
14days after transduction with pGL4/mOGP 14days after transduction with pGL4/mOGP

by CLSM, (a)none transduction cells, by CCCD camera, (a)none transduced
(b)cells transduced with pGL4/mOGP, cells, (b)cells transduced with pGL4/mOGP,
(c)cells transduced with pGL4 (c)cells transduced with pGL4, (d)pseudo—

color reference represents light intensity
(blue least intense and red most intense),
A: cells cultured in growth medium, B:
cells culutured in mineralization medium

(a) (b)

* O Control
W rhBMP-2

O Control 40
5 W rhBMP-2

Relative Light Unit (x10 )

Osteocalcin(ng/ml)

1 3 7 14 1 3 7 14

Times(days) Times(days)

Figure 4. Production of osteocalcin from cells and luciferase activity of cells, (a)production of
osteocalcin from cell at 1, 3, 7 and 14days after transduction with pGL4/mOGP, (b)lucifer—
ase activity of cells at 1, 3, 7 and 14days after transduction with pGL4/mOGP. Error bars
represent standard deviation. Values represent the mean+SD of three samples. * There is
statistically difference between BMP treated and untreated cells (p<0.05)

A B

Figure 5. Images of MC3TC-E1 cells on Ti
disc at 1 and 3days after transducing
with pGL4/mOGP, (a)cells on Ti disc at
1day after tranduction with pGL4/mOGP,
(b)cells on Ti disc at 3days after trans—
duction with pGL4/mOGP, (c)pseudo—
color reference represents light intensity
(blue least intense and red most in-
tense), A: none transduced cells, B:
cells transduced with pGL4/mOGP
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- Abstract -

A study on the osteoblast differentiation using osteo—
calcin gene promoter controlling luciferase expression

Kyoung—Hwa Kim'?, Yoon—Jeong Park®, Yong—Moo Lee!, Jung—Suk Han*,
Dong—Soo Lee®, Seung—Jin Lee®, Chong—Pyoung Chung', Yang—Jo Seol®

Dept. of Periodontology, 2. BK21 Craniomaxillofacial life science,
Craniomaxillofacial Reconstructive Science,

Dept. of Prosthodontics, School of Dentistry,

Dept. of Nuclear Medicine, College of Medicine, Seoul National University,
College of Pharmacy, Ewha Womans University

S

The aim of this study is to monitor reporter gene expression under osteocalcin gene promoter, us—
ing a real—time molecular imaging system, as tool to investigate osteoblast differentiation.

The promoter region of mouse osteocalcin gene 2 (mOG2), the best—characterized osteo—
blast—specific gene, was inserted in promoterless luciferase reporter vector. Expression of reporter
gene was confirmed and relationship between the reporter gene expression and osteoblastic differ—
entiation was evaluated. Gene expression according to osteoblstic differentiation on biomaterials,
utilizing a real—time molecular imaging system, was monitored. Luciferase was expressed at the only
cells transduced with pGL4A/mOGP and the level of expression was statistically higher at cells cul—
tured in mineralization medium than cells in growth medium. CCCD camera detected the luciferase
expression and was visible differentiation—dependent intensity of luminescence. The cells produced
osteocalcin with time—dependent increment in BMP—2 treated cells and there was difference between
BMP—2 treated cells and untreated cells at 14days. There was difference at the level of luciferase
expression under pGLA/mOGP between BMP—2 treated cells and untreated cells at 3days. CCCD cam—
era detected the luciferase expression at cells transduced with pGL4/mOGP on Ti disc and was visible
differentiation—dependent intensity of luminescence

This study shows that 1) expression of luciferase is regulated by the mouse OC promoter, 2) the
CCCD detection system is a reliable quantitative gene detection tool for the osteoblast differ—
entiation, 3) the dynamics of mouse OC promoter regulation during osteoblast differentiation is ach—
leved in real time and quantitatively on biomaterial. The present system is a very reliable system for
monitoring of osteoblast differentiation in real time and may be used for monitoring the effects of

growth factors, drug, cytokines and biomaterials on osteoblast differentiation in animal.

Key words : osteocalcin promoter, OG2, bone differentiation, luciferase, osteoblast
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