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Rate)7] Hofl Rlato] ZEl= Aoz Hol Zio}
o) wietmAze] ¥3ld] GFS ZTIT 245 B
4 ook, B, Aolg shyston Avinn A2
oA Aobdz; Werde the Aha T, Tee
2 Azzie] 4ERg0] UL FSHE e 220
At deiglg ol AW, AotmAlzs} wet
EAEE 22 AmiaASR 7199 AlEolmz
7o) THE TS Reke Aokmimsl wepuA)
o] ¥3lo] S v1A o] o 2 Holk E
3 Aol WA O ALY 7190] SARE 7
ol b, 5 9 A4 40 7181 Aok 7
] tHBA)(dentin matrix protem)-g- = eao]
A17878 Adw]A l AtAjaEe] & 74 AARE FENS
A Hsht FAL de e st urEJrL*‘:h— skt

o] oAz A|ofe] sHetd A5 11t
oMo FE € o U MEF(otHARE
(odontoblast) 2+ MDPC-233} OD11&, HIW
A|3E(ameloblast) 2+ Akita Medical School(¥&)
o] WHFHWA|EFE  AR-HA|E(fibroblast) FE=
NIH3T3, Z%A|*(osteoblast)F2E+= MG63, 3= Hj
FAIEQD  wiotEAES]  MEZFcell line) R+
OCCM30) & o83l  uiotm o] Balo} A3
Sl GFL mAL MESS dolrid sk
ESE WHol A E(cementoblast) 2t ZF A|EFA0]9]
Are A28 ool 7] 95le] ZZABiA](conditioned

l"

)

.

media) = o}83te] MEZZ ekl & TslHu]|FL
Zalo] AZE FEjeizoz S, Alizarin
red-5 GUYVL Falo] 43jst A4 FRE Bt
191, 844 W3S RT-PCRYHYS B34 &
A8l

. e N Y
1. NIZH|Y A 28 HHINS] transfer
1) MES| B
OCCM30-2 10% Fetal Bovine Serum(FBS,

Gibco BRL, Rockville, USA)Z} 3}AIA|(Penicillin
100U/ml, Streptomycin 100ug/ml, Gentamycin

50ug/ml % fungizone 2. 5ug/mD)7} %
Dulbecco's Modified FEagles Medium(DMEM,

Gibco BRL, Rockville, USA)o]| A9 E3le}l A3
3= o w3l7) $5le ascorbic acid(50ug/ml)2} B
—glycerophosphate(10mM)2 A7I5H9}, NIH3TS,
MDPC23, OD11 $jet F5dgh vijA|oflA] vljefslaiaL
Hena)| 2320 MG63-S DMEMTAL ¢ ~-MEME A}
881 MEEAETlE ARl EGF
(Epitherial Growth Factor, 50ng/ml)& H{FH o)
H7tsto] ARS8

Conditional media + Fresh media

OCCM

/7 Differentiation

MDPC23(pre—Odontoblast cell line)
OD11(Odontoblast cell line)
Ameloblast(Ameloblast cell line)
NIH3T3(Fibroblast celi line)
MGEB3(osteosarcoma cell line)

Figure 1. transfer of conditioned media

N OCCM

Mineralization
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2) I8 THINS] transfer

2} AjzER0) HHlEZ o] OCCM302] E3} I A3
sl MR YRS L] Asto] 2AMA trans -
ferS Al3YSItHFigure 1), NIH3T3, Ameloblast,
MDPC23, OD11, MG63< )z} ujokslar, o]So] &
el =3E& ok Qe wiAEAER)E
OCCM30°f AT, 2R R vife]= We}
PAEE ZkZb NIH3T3—OCCM30, Ameloblast—
OCCM30, MDPC23-0CCM30, OD11-OCCM30, MG63
~OCCM30Z2 AAs} JZFOZ control—OCCM30
= vl

o] WA= NIHST3, Ameloblast, MDPC23,
OD11, MG639| 4¢= 350 F W 6A17F 7HHo
2 S5t 6AIIAEC|H ZF A3y} wietmAz
o IS F= EZAS BHsl7]of 53t AjTtolt),
6AIZI0] At &, ZZWIRE AlKRE B3] ufz|et
1:19] H}&Z81Fo 3t ¥ OCCM300] o3l
control-OCCM30-2- AlA1gt E3lulx| 2 3}52of 3hH
wAEFTE

2. ZHHIMO|N WOIENE ot 5
ojof H|

ZZAMAE Yo WMEAEZE HiYg 04, 4%,

79, 109, 149 Foff 23} % Mgl H=E ofE

1} Zo) Frkskgict

1) M=} BERT S
NEZE wfjorsl= Zot 0, 4, 7, 10, 14¢ulc} &=
12

denoz MEe) mok v o Bk e o
Bebo 2 Bl

2) MR} HEHO| 20|

AR 2 ZHz2E viFst A control-OCCM30
L 0d, 4¢, 74 10Y, 14Y 3o 1XPBSE 33
A|AEkT 70% ethanolZ 2057 TASE th2 0.1%
NH40H7} 8% 1% Alizarin Red-S (Sigma-—
Aldrich, St. Louis, Mo, USA) 89107 HANG|o]

Aglst AES SRIskgnt”

3) & RNA #= % RT—-PCR &M

FAMAE & WRANIESE viYF 0, 4, 7, 10,
149 3 Trizol regent (Invitrogen life tech, cal—
ifonia, USA)Z total RNAS Z2331t}?  RT
premix kit (Bioneer, Daejeon, Korea)S ©|85}
first strand cDNAES 3¥HAJ3}al bone sialopro—
tein(BSP), alkaline phosphatase(ALP), osteo—
calcin(OC), type I collagen(Col I), osteo—
nectin(SPARC;secreted protein acidic and rich
in cystein) ¥ GAPDH £9|& primerE ©|g35}o

Table 1. Nucleotide sequences of the primers used for RT-PCR

Sense ctetccgagatggtggaget
ALP 450
Antisense gicttciccaccgigggtict
Sense aagaaagatggagacggegat
BSP 453
Antisense cacctgettcagtgacgett
Sense ccacagcctteatgtccaag
oC 489
Antisense ggcagagagagaggacagesg
Sense taagctcaccgtccacaage
SPARC 461
Antisense ctttcetgaaacageetece
Sense taagttgccaagaacgtgee
Type I collagen 494
Antisense aattgaaagccaggaggeat
Sense accacagtccatgecatcac
GAPDH 452
Antisense tccaccaccetgttgetgt

387



Table 2. Condition of RT-PCR

(94°C/55 — 94°C/45% — 62C/18 — 727C/45%) © 85¢ycle — 727T/10&

ALP
BSP (94C/128 — 94C/30% — 49.1T/18 — 72T/302) : 85cycle — T2C/108
SPARC (940758 — 94°C/30% — 59.9T/18 — 7270/302) : 35¢cycle — 72C/108
Type 1 collagen (94°C/58 — 94C/45% — 55C/1R — 72°C/45%) © 30cycle — 72TC/108
oC (94°C/58 — 947T/30% — 63.5C/18 — 72°C/30%) : 35¢cycle — T2C/10E-

PCRS A|35}9tHTable 1). PCRe| &9} A7t
cyclex SAAPHE ZF2t 223190531(Table 2), PCR
AAIE-L- 1.5% agarose geloll A7|9E3] SAA}

R
. 3

1. WU IEO| HEQTY Yy

ZAMAE & WIRAEE 349 AR 2E
Moz MLy} Fe /1S Aen] Zokig 1

Hd), 4~54 7XE] MDPC23-0CCM30# OD1i-
OCCM30 A|EZZoj| gt wiolaA|E7} 3 A|-doz
HoE= RS HArt 5-7U Aol o]F AIEF
ANA A3jst ZHo]| AYE7] Alehe 2 Bst
%CHFigure 2, Table 3). 4313} 24 A A=
Al wet Hzp S7Rith 1Ry 2 9
OOCM30, NIH-OCCM30, Ameloblast—
OCCM30, MG63—0CCM30 AMZEFE-L 14Y9] ufjok
7|17F Zot EXA w3} glo] Balslaon Al3)s)
AAE Holx| i}

control
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Figure 2. Morphology of the cells after 7 days culture
(A:Control-OCCM30 B:MDPC23-OCCM30 C: OD11-
OCCM30 D:Ameloblast—-OCCM30 E: NIH3T3-OCCM30).



Table 3. Calcified nodule formation in OCCM-30
conditioned media

cells according to the application of various

0d - —~ - - = -
44 ~ + + - -
7d - + + - -
10¢d - ++ ++ - -
14% + ++ ++ | + +

—! negative, +: positive, ++: strong positive

2. Alizarion Red-S g 3D 20

Alizarin red—-SEYMZ B3l ZF MEZE 43
st 24 A oARE BT iz 0CCM-30
2 HiF 149 A 7R = BA QA" 433t Ao
Ho|x| AQJtt 1 9| NIH3T3, Ameloblast, MG63
oA Eulgt RAMXIE & OCCM-30 4= A

B 14U7kR] M3)3} AAE VehfR] ¢t &
o|3MAlE. MDPC-231} OD-119] RAuAE vke
OCCM-30%te] HieF 447 H HA M= 4353} 2
Ho| wAE]7] ARIBICHFigure 3). °15 43|g}
A-LS B3t JgEsE 11 47 EWoRR|aL
APl = P2 Bt

Figure 3. Alizarin red-S staining of the cells after 4 days culture
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A: BSP{*ISpr) B: ALPH:’%OU]}J

0 4 7 10 14 days 8] 4 7 10 14 days
-QCCM30 -OCCM30
-OCCM30

0D11
-QCCM30 |

GAPDH

0 4 7 10 14 days

<QEZM 30

MOPC23
-CLEM3In

QoL
~QL430

H -

Figure. 4 Expression of BSP (A), ALP (B), OC (C), Col | (D) and SPARC (E) mRNAs dur-—
ing the culture analysed by RT-PCR.

A: Ameloblast-OCCM30 B: Control OCCM30
0 4 7 10deys .o 20 4 7 10 l1ddus

ig;%?i}%g Co—

GAPDH

Figure. 5 Comparison of mRNAs expression between Ameloblast—-QCCM30(A) and Control
OCCM30(B) analysed by RT-PCR
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3. RT-PCR 3} &4

2i7k0] ZAUAS 2 HiObEA|LO] RT-PCR &
A dik= o33 ZtHFigure 4-5, Table 4),
RT-PCR2 wjelzlo] 433t J=& wdd & Q=
87} == Qxl9l BSP, ALP, OC Mul ojua}
Col I, SPARCS] WA EE &3t

BSPX= controlS HJE3}F 7|8} OCCM300]| 4= 14
UARE AEE ARSI MDPC23-0CCM30xt
OD11-OCCM30%l|A = 48RIFE HHE]7] A128H3
C} XESE controld}t 7)€} OCCM309A OCLt ALP=
T-109745E 2&EExgE MDPC23—-0CCM303}
OD11-OCCM30oA+= OCx= 7Y, ALP+ 4¥5H
grso] AJZtEQich &, BSP, OC, ALP2Q| 29
control OCCMZ HIESH 7|8} OCCM—309]AE )
MDPC23—-0CCM303} ODI11-OCCM300j}4 B4
27 Jehgdtt 1 9] Col IS ZE NZZ|A 0Y
ARE A& oE YHEQ O SPARCE 0UAIH
B A&2o02 dHECT 108415 oY 2y
S o] Hadhe S Bt
al

V. Al

ujokzlal o)1Asle] Q= FEEd A E I18s)
of o] Aol AR Mz EALL. dheat 7+
o} = djoRMjEZe] WoltmA|ZTE OCCMS0L im-—

mortalized murine cementoblast cell line ©=

=] XN
— 1.

OC-TAg At =< 72| stef Alich+-A]
A LHEHO ZHE] collagenase/trypsin digestions
=3 223l Aot} o]& F+= osteocalcin pro—
moter 2] ?}_;QO]-E'H SV40 large T—antigen< X33
cementoblst cell(OC/CM cells)-S 7Ex]aL Qb2
A0 0 4| E220] NIHT3 A|Z2E NIH A9A 2
Hjo}e] Q@2  contact inhibitiono] ©}§- 733l
1,0x106-1.2x106 ol AMZELoM= ¢ oAt
NES7} 275 spech ShARE RS HiNS
Alstel AERdo] Z7He E4lo] ot W
BA|EZF= spontaneously immortalized amelo—
blast—lineage cell linelZ AlZo)4 AHIFE
Qs Sun e A Y RAES] AEd 5
AE GARY. AolmAlEFE:= MDPC-233)
OD-11-2 ujeksigict o] &= MDPC-232 CD-1
mouse oF} ALthA]2] efA18~19UAS] dental
papilla cell G2 APFAOZE immortalized ¥
cloned cell lineC 2 =& ALPSAIEE Ho|m Ab
ol | E35}2] marker$] dentin phosphoprotein
7} dentin IS UERACE
OD-11-& Z|S-T=A|3E(dental papilla cell)F22] Al
ESE MDPC-233k= WA 19} Aol A 27t 2}
ot Q= AOR, e AolmA|ERR Ko
ekt FRAEEREE MG-63S Agsigion o
L A A3 osteosarcoma cell2 Z7|ofl= vl

TRA|ZE WO s ZEAE BTHEY
A

sialoprotein®]

el = o AA—

A
3 zdo| 7issic

++ 4+ - ++  ++ + ++  ++ ++ ++ A+
oC + + £ + +  * + + o+t + + b + o+t
SPARC ++ ++  ++ ++ ++ 4+ ++ ++  + + + + + + +
Col 1 + ++ 4+ + +  ++ + +  ++ + + o+ - - -

—. negative, +. positive, ++. strong positive
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AHEF 08 OCCM-30-2 B —glycerol phosphate
T T HiRoIA 14 ool MEjst 2ES A3
T, E3F OCCM-30°] Wdsl= Fxlol= Type I
¥ XII collagen, type I PTH/PTHrP re-—
ceptor(PTHIR), BSP, OPN, OC%o°| Q11 o]&5&
cementogenesisS RXASh= Gk k= Ao <
A Yo, o] A¥eld= Type I collagen,
SPARC, BSP, OC, ALP9] -4} ¥&L RT-PCR
= B0t ZARIGIT

BSP 47k 712308 A3)3} ARz A
rHos e, oz &, Ao}, Wty RHA 27
of A Jehdt} BSP= AEZEZRE ZAE 4= 9l
= v Az 71de] B3, Susksl
X 2HE SRR w3t alaph dohhs
ZZ2)o)|A alkaline phosphatase®] TAjo] uj&
A UeRH, ol= AlZe] g —glycerol phos-—
phateE #2|5}al, WFRA|ZL] 27| marker7} ©
. |

OsteocalcinZ HIA|3E, AlolRA|E ulobaA|
o) H4E, BegEel tg AEAEm, 271 A
o) B=E 2R fRI ™, Type I col-
lagene W 2R WePHIHE 1Y Zag
Aze) 7z 71de) 728 s e ©
718-& 831t} Osteonectin(SPARC)S: 257213}
71 Az AR Azel Ao 7jAwe)
oA 2Eske), o] A ARTIY Z,
Ao}, ufole] 2IAME, RAOME, AZFY He
ORIz B F317]9] AIAE S ==
o} B3 ol 229 AN, RS, AEZE
&, Nz} 7127 AoAe 5L AP

o] ol TR+ OCCM-300] H3dl= 34
A=9] E3lgA o] g WEAIE AuEH BSP
© 14475 E, ALPS} OCe 7-14¢ Fof s
o}, ofZ BSP, ALP, 0CY] WAA7| WotwAlE
o] F3jot 771 A=E ST + e At "
T}, Type I collageni} SPARCE= 0UAjH e w3lE]
A4t Eo7h APHeE Walofo] 7hasict

tiE&7 OCCM—302 Al2Jgt OCCM—-30 A&

e Z7HA]Q] transferE AJEYSHGIT:, NIHSTS,
Ameloblast, MDPC23, OD11, MG632] %= 31%
of & W 6AIZt 7HH o2 viR]| RAIE siF=T) 6
A7t Aol Zh A7} wetmA|Ro]| FESE F=
=2Z FH[e]o) FE3E Alttoltt. 6ARzTo] At
ZZARIE 4147 BSspR]9} 1:19] Hla= §)
of g ¥ OCCM—-300]| Yojg=o] 2+ Aj=2] g3k
7}t 2= 9Joirt NIHSTS, Ameloblast, MG—63
ZARE & ~30& Alizarin red—S &40
RT-PCR EAZ4%W7} control-OCCM< control
OCCM¥} -FAFSHT), ®WihH MDPC—233F OD-119]
AR E ¥R OCCM—-30L controlils= THE oF
&2 Ht}. Alizarin red—S @Aof|A] v 4UA
e FA dAE 3]st AEo| WEHEP] ARSI
t} RT-PCR HAZ1}o] osPH BSP7} controld
A 149 BRE HEE= A vis] 4935 HE
E)7] AJ&SIT, ALP+= contrololA] 10970 &
A9 4U R WES HFh OC FA| 10975
HE S3EE= controlol H]S] MDPC23—OCCM30-&
447 HE, ODI1-OCCM30-S 7Y e Wdo] &
=23

ole| Aik= MDPC-23%} OD-119] Z71ulA|7}
OCCM—-302] &3} & AJ3]glof tfgt Faks ERIA|
HETH AolEAZ 24uiR|e) Bt AR o R
o wRZRIA] 7] fste] o] Adolx= MG63-
OCCM30< HiF3i), ol =WHelEA|Ee] 433}
2 F3le| FHRlo] AdotA|zr) BH|g EARIRL =
< AlZHEER] o3t AR, TR 7|&AE]
o|3fof| o3t ARIRE FEdt| gl

, AJobd, MZAWEAN 2L FHiY Bx
Aol M= 2+ 2419] 7|12 Az A FEiE 1o
STl 71AAES] T|Hof sl F7|E o]
AR 71 QoA A Axls 282 2
= Ao g2 7j= £ VAR © HAUr}
A AlaA-E A4St ol50] dAA F1E 7
A& AT 71dAxe Frlde] Mz At
A7I1E gotal, & ofd HRE wet F71d &
& oS A, 22 ALPO| W79} W

B T
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Fo| 7\ A4t vehal AL B3 444 A%
ojct, AN AY o R AZoute] EXHEO
BRE 237} S44E i dolel=s AE B 4+ 9
o, of7|of e Al ASTAE, TRAE
AOIEAET ek, JeEe golmaze] 7)1
AXo o) welma|ze] BHal 9 A3js) 279
7V 3 oA 4= qick

MG632] ZAAS 2 OCCM—302] RT-PCR 2
W= controlofl ATt oFF XTIt BSPE ©F
109787E|, ALP= 74735 E, 181 OC oF 4¢
AEE WEEY| AASEITE  controlErE MGE3-
OCCM300j|4 223} 2 435} & [fxixke] Wao]
R SAEGITE IEU Alizarin red—S FAOA]
A QNE 2HEE 14 Arix] BRI & gl= A
O 7 Hol MG-63 zZH[A|e] ifo} F3 Z7t
A= 0l2A XL & 4 Uk MG63-0CCM30
o A2 & ufj, WelwA2e] M35} 4 Bl &
22 71ALEO o|gof oJ3t Fo] opd AoF AY
ZIEch, J8BEE WotRA|E= AlolEA|27}t B
g EARIR B8 B AsHGEAo) o) 23l
2 A3t £209 ZoE 4T 4 glom oo
st o2 271 A+7F Haed Aol

2ol wopy B3l 270 9lojd o] Aok
2| HERS % enamel matrix protein®] &gFo| o}
FoHA HaEar gt HE Ao ofshH EMDE
porcine cheese like enamel matrix@A], A 4
422 R 2L AR2E Y4 53 2 A
Aol FHH EHE BATKY, ofait enamel
matrix proteine AOILA|E WAL HHOFA
Eo} A2 S Mz 23 4 FE fsick
31 g} EMDE] AR 5 9F 90%= ameloge -
nin®|H, ol= J3} 22 Foj niAQl BSPL] HALE
78ty Gk J2u 32 Hema 579 @
- 2J5}H, BSP W2 amelogenin®] A< dose)
of olEARI Ae® U#FTt &, amelogenin®] &
< HO.1p g/m) 22 E4T woll= BSPY HALE
FSHAIRE, B 9R10.0p g/ml) EAfE wofli= BSP
HEHYo| SFHoE FAsI9t E3E rp(H)M1809]

LEE HlotRA| T Al FEe FVIE HolR| o
UAGE EMDO|| =z WotHA|EE= AE FEHo|
S7¥6t%t}, o2 njFo] Hol EMDo|| k=& Al
=9 $2A%5E amelogenin®| ofd T o]
oJgt Aog FAH

o] A¥ A3} HA] ameloblaste] ZAuiA|E T
2 OCCM-309] BSPEEL &, Al3sies £415
A oIttt Alizarin red S FAo|A] HljF 14 U714
w2 A3)3} Z2do] BAER] 8o, RT-PCR
Aol A= BSPE] W2 controld} ZHo| 14449
= EER] it 1wy, ALP9F OCZ control
OCCM-305T} & o] 4-7TU7ZFE HWaE = AL
2 Hol enamel proteind} Z-& Alu] AREo] ol
210] Hilojl= TodsiA|qt A3)gloll= & F3FE v
A 53t ZAoR AbRF,

v.d &

o] A= wiotmA|E HalExlof ozl Aloki
O] F3kg HolFOo 2N, wRekA Y] E U
7P AR Al2E A Zaolt), 3EE A
o}ZolA matrix proteingd FEdto] SOl LO
ajekelel] A7FsEAU A Aol A-gsto] el
A0 Balof| tist Aobdle] JakS AgHo=s &
op= AR SAFE RFRA0| Aotd 7 T
S HEAA YL FEdhs A AFol o|Fof
Zoh wjoral Zgsal ohe} 2pdzjel x|SRy
I AEHE A9 53 Ba) 42 A A
2720 N2 7MsA8E AXNE 4= & ALE Ab
wHC
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—-Abstract-

Regulation of cementoblast differentiation and miner—
alization using conditioned media of odontoblast

sang—Won Moonl, Hye—Sun Kiml, Hyun—Jung Songl, Hong—Kyu Choil, Jong—Tae Park_l,
Heung—Joong Kim’, Hyun—Seon Jang’, Joo—Cheol Park"*"

lDept, of Oral Histology, College of Dentistry, Chosun University
“Oral Biology Research Institute, College of Dentistry, Chosun University

For the regeneration of periodontal tissues, the microenvironment for new attachment of con—
nective tissue fibers should be provided, At this point of view, cementum formation in root surface
plays a key role for this new attachment, This study was performed to figure out which factor pro—
motes differentiation of cementoblast .

Considering anatomical structure of tooth, we selected the cells which may affect the differ—
entiation of cementoblast — Ameloblast, OD11&MDPC23 for odontoblasts, NIH3T3 for fibroblsts and
MG63 for osteoblasts, And OCCM30 was selected for cementoblast cell line, Then, the cell lines were
cultured respectively and transferred the conditioned media to OCCM30. To evaluate the result,
Alizarin red S stain was proceeded for evaluation of mineralization, The subjected mRNA genes are
bone sialoprotein(BSP), alkaline phosphate(ALP), osteocalcin(OC), type I collagen(Col I), osteo—
nectin(SPARC ; secreted protein acidic and rich in cysteine)., Expression of the gene were analysed by
RT-PCR.

The results were as follows:

1, For alizarin red S staining, control OCCM30 didn't show any mineralized red nodules until 14

days, But red nodules started to appear from about 4 days in MDPC-OCCM30 & OD11-OCCM30,

2, For results of RT-PCR, BSP mRNAs of control-OCCM30 and others were expressed from 14
days, but in MDPC23—OCCM30 & OD11-OCCM30 from 4 days, Like this, the gene expression of
MDPC23—-0OCCM30 & OD11-OCCM30 were detected much earlier than others,

3. For confirmation of odontoblast effect on cementoblast, conditioned media of osteoblasts(MG63)
which is mineralized by producing matrix vesicles didn't affect on the mineralized nodule for—
mation of cementoblasts(OCCM30),

This suggest the possibility that cementoblast mineralization is regulated by specific factor in

dentin matrix protein rather than matrix vesicles, Therefore, we proved that the dentin/odontoblast
promotes differentiation/mineralization of cementoblasts, This new approach might hole promise as

diverse possibilities for the regeneration of tissues after periodontal disease.

Key Words . Cementoblast Differentiation, Mineralization, Conditioned media, Odontoblast
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