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1. MIXE HHE

1.1 ARRHIZZEJIMHIE (human dental pulp
stem cells, hDPSCs)

APEe] wEEl A 3o A oA AR
FE7|AEE Helge). HaE fissure
bur® WMepHHAA FHE At
<33 A7 A 2AE HAR
FA2EA AAZ), o] 28-S Imm®
Yo FHst 100mm Wik A Al
AXAZI}, 223 5% COEs i
4 37, 37C Al 1001U/ml
penicillin, 100 #g/ml streptomycin,
10% FBS(fetal bovine serum, Gibco
BRL, Carlsbad, CA, USA)E #7l3t
DMEM(Dulbecco's modified Eagle’s
medium, Gibco BRL)eIA] wiefgicH?,

1.2 BHE2HIE

e w A= Dr. Toshihiro Sugiyama
(Department of Biochemistry, Akita
University of Medicine, Japan)7}
AlggE ALCs(ameloblast-lineage cells)
E o] 43} ALCs® 5% CO.& &
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2182] & RNAE 50Colx 147t Fak
2018 MRg-EgHEollA 0.518 oligo d(T)
9} 1#6(50IU) Superscript I F4
(Invitrogen, Carlsbad, CA, USA)&
o]-8-3lo] YxiAlsle] cDNAE §Ag)
393 cDNAS 0|43l 2% 1~4 2%
Aol m A A2}l DSPP primer<}
BSP primer 2|37 5312181 GAPDH
primers 71k ¥ real time PCR
< AAglY

Real time PCR-2 AlzxAFe] x| Ao
w2l SYBR GREEN PCR Master
Mix (Takara Bio Inc. Otsu, Shiga,
Japan)E ©|83 ABI PRISM 7500
sequence detection system (Applied
Biosystems, Carlsbad, CA, USA)
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tive cycle threshold(Cr) method
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CD44 &|(BD Pharmigen, San Jose,
CA, USA)¢} 1A anti-STRO-1 &+
(R&D Systems, Minneapolis, MN,
USA)E #7iste] 4CeA sl Bak
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Aelge, 14 FAE Adt F Axe
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anti-mouse ¥ (Invitrogen)E #
7ksle] 4ol 2417 B3 0% ZollA]
mjefgict, Alxe] W& Felspr] 9
DAPI(4", 6 diamidino-2-phenylindole,
Sigma-Aldrich)& o]&gc}. A% o
Axe 24 HeolA dv17 (Olympus,
Tokyo, Japan)< ©]83}e] &lgic},

E7|HE ZXA] CD-449F STRO-1
| WElEE A wWel §elAs Eg)

sholsle] Alglell Alg-5 AlFA| 457 A
F2] Z7|A|EAL Relsielck(Figure 1).
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CD-44 DAPI

STRO-1 DAPI

Figure 1. Immunofluorescence

Nuclei of hDPSCs were stained with DAPL To investigate the stemness of hDPSCs, hDPSCs
were immunostained with anti-CD-44 and anti—STRO—1 antibodies, both stem cell marker,
Human DPSCs expressed CD—-44 and STRO-.

3| Ataskslch(Figure 2, 3). Hsttl. DSPP mRNA+= &3} 3d ¥,
7d F 104 F EF dE2TEr o
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Figure 2, Effects of hDPSC-CM, AM—CM and combination of

Relative Expression
{DSPP/GAPDH)

14 0 Control
12 B hDPSC-CM
10 -
AM-CM
8
® hDPSC-CM
6 +AM-CM
4
2 E:
0

DSPP

DAYS

hDPSC-CM and AM—CM on the DSPP mRNA expression
Each of hDPSC-CM and AM—CM enhanced DSPP mRNA
expression. The combination of hDPSC—CM and AM—CM
had a synergic effect.
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Figure 3. Effects of hDPSC—CM, AM—CM and combination of
hDPSC—CM and AM—CM on the BSP mRNA expression
Both hDPSC-CM and AM—-CM reduced BSP mRNA
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4. NERIZESIIME SSH0M ARRIRI=ED|
MIEE ZR2AHHKIL BHEEMIE KIS
sglst TAuXIC| =1t
AFA|E7 A2 ARAle] ER)gE o]

HEwAxrl Bug Edo adaE A

A7 A5 Ealslz] 913 realtime
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AR S 22 w2 2]z]slelS wjro)
T ©] Z7}skgitl. BSP mRNALE #
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4 F. 109 Fe= assdch(Figure

3).
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- ABSTRACT -

The effects of conditioned media obtained from human dental pulp stem cells
and ameloblasts on odontogenic differentiation of human dental pulp stem
cells

Wonjun Choi', Joo—Cheol Park?

The Graduate School and *Department of Oral Histology, School of Dentistry, Seoul National University

The differentiation ability of dental pulp stem cells(DPSCs) is
clinically very useful for the regeneration of dentin-pulp complex. It
is important to confirm that dentin-pulp complex is made when
DPSCs differentiate with conditioned media(CM) including the signal
molecules such as various enzymes, growth factors, hormones and so
on. We can identify the odontogenic differentiation of DPSCs using
an odontogenic marker such as dentin sialophosphoprotein(DSPP)
mRNA. Because the role of odontoblasts is very important to develop
dentin-pulp complex. This research is going to confirm whether treat-
ments of conditioned media(CM) facilitate odontoblasts differentiation of
human DPSCs in vitro. When human dental pulp stem cell CM
(hDPSC-CM), ameloblast CM(AM-CM), the mixture of AM-CM and
hDPSC-CM are treated to hDPSCs, we examine the capacity of odo-
ntogenic differentiation of hDPSCs.

Human DPSCs was explanted from human third molars. We cultured
to differentiate hDPSCs with hDPSC-CM, AM-CM, the mixture of
hDPSC-CM and AM-CM. Human DPSCs cultured without CM were
control. They were divided into 4 groups. We differentiated hDPSCs
for 0, 3, 7, 10 days and operated real time PCR using DSPP mRNA
promoter as an odontogenic marker and BSP mRNA promoter as an
osteogenic marker. Expression of DSPP mRNA on differentiation of
hDPSCs with the mixture of hDPSC-CM and AM-CM increased than

28
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control after 3, 10 days and increased than on differentiation of
hDPSCs with hDPSC-CM, AM-CM respectively. Expression of BSP
mRNA increased than control after 3 days but decreased after 7, 10
days.

Dentin formation is important meaning on pulp regeneration. When
pulp exposes stimuli, pulp develops reparative dentin, which means
a sort of regeneration. Conclusively, the mixture of hDPSC-CM and
AM-CM improves the ability of odontogenic differentiation of hDPSCs
and helpful to regenerate pulp.

Keywords: Dental pulp stem cell, ameloblast, odontoblast, conditioned
media, odontogenic differentiation
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