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21 (periodontal ligament) = A|ob& 2|78 Bxk ofleh Q4 ol Em 3 AMEAS] 33} Al o] Felshe A
2 oA glov, AFeld] Az HA B3l Mexoz ’)r"%?}t A Wk A3 ww|gk AA ol X34l
o Azl E3hel wel AmlEAL] FAAANA R Feld]-Fe] FHAFQ] PDLs222] &3t 7)5S deolrr] f]3te] w
oF x|Feld] A|xz2] #3} Ao A] PDLsS22, osteonectin} osteocalcin mMRNA 1H&-8- RT-PCRY .2 u]ws}g] 37, PDLs22¢|
gt GAS A= F 27 Xohe} A F2A] A A PDLs22 A o] Rz g Wz stsbq oz Fqlaigd A
Fd AMzE2 ek 14dA el X33 AAe Pk, A=z wiekztA el 4 osteocacin MRNAE wioF 27]3E] b
o] wjek 7|7k Fatel 73lA w3 E ) o, osteonectin PDLs22 MRNALE ujof 27| 28] w3 s gl ot A3]3) A4 o)
FAAHHA Wi o] AT WY 225} L7 A PDLS22 ‘4"11’%% ot YA 7)) wpgR|etatT| e} W
Eo|A] B8 H 7] A)|2sle] HERS(Hertwig's epithelial root sheath) 2] wpzxolA}a] 2 o]y ©}-& 2| Fld, o] Sw 2 A=l
d& A7) A8 AFA 2 7 D E . o] e AE &J’?‘f}‘?ﬂ A FQld-5o] FAA}F PDLS22:= A 52
Aol gle] Abul-7kd7rel Fedt wislEAd e zhgste, wel AlWlEA L] 27] YA Fod gFE = Ao
A7

=X
o

A
=]
=

Zhor 7] @t ¢ X|FQlLf, PDLs22, 50| FHAL, O| S, A[HEZ

M =2 & Bordin, 1991; Cho et al., 1992; Goseki et al., 1996).

A FH £ ol (gingiva)e] AuH =z} olE Az

%]Z=91 v} (periodontal ligament)= % 79 X33 zx2lql 28 Alzxo fzg A et RyEy

w e} A=l e (cementum) Alolel] $]Xdt= X AdzA o a2 (Melcher, 1970; Gottlow et al., 1997), Nyman et al. (1982)-=
2 Aolg FANAFT Az 724 4L 7417 W A Hglel] AuAlzet lF AgEAM flEE A
o 223 75 & 2k ohel A HelMe] 1A o x0] AR5 T AFAH AlEnre] AL 588k Uy
Sl (@veolar bone) 2 AW EAS] 523} AAelw Fefst 02 AL o4 AfE AY&e Fole] APz
= Aoz e gluk (McCulloch, 1993). X]Feld] M Zx o BAI A A AlwEAL] FAS FAsAT

=z AxEmtow FAE 7o ol mAFF 7)o 2] F<l ) M| £l ascorbic acid, B-glycerophosphate, dexametha-
Aolat efe o)l (subpopulation)®] AEz ol Fold Qi SoneF A7IT mAANA wit AMEAR fARR 43
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T BARAR B8 7)EA 5k e AUl 23t o] il wel AW ER A6 gle] Xl A)ze] E3lel T
% 9lx}== PDGEF (platelet-derived growth factor, Howes et
al., 1988), TGF-p1 (transforming growth factor-3, Dennison et

— 123 —

2 WA} 7" Za|Hele)=e] QA 1l (Nildaet al., 1991). ]2 AF}E2 XFd ol wr} Al
J7 2o wol AmEAS P Az EAS AT S gle AEARA g WAz %
o] AFAM £ EAL Bl (Kawaseet al., 1990; McCulloch A E7F EAste] 5431 A elA wu Alwled2 A3}
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al., 1994), FGF (fibroblast growth factors, Canalis et al., 1988),
EGF (epidermal growth factors, Cho et al., 1991), PTH-RP
(parathyroid hormone-related protein, Nohutcu et al., 1995) ¢}
BMP (bone morphogenetic proteins, Reddi & Cunningham,
1993)7} FH3H A A E AL lovt o] 52 Ao A
Ad oz Befste dxEs 44T & glod AR
Az w3t HeHoz FelPrtne ¥ 5 gk

2ol WEAZ So| sl Osterixz} wmsze] ¥
3t} w FAL A= QlAEl= Nakashimaet al. (2002) 2]
AT AN = o 5 QUFel, Z7ke] Hxe) $3h2
A ME-Sol Fxteh 2 AL 2
%olv} AFeltfel] EAs A ESe A 54
= $AAE==Z Duarte et al. (1998, 1999)2 S100 2
whil 7] (S100 calcium-binding protein family)2] ‘2—,_!
S100A4¢} S100A2 Z47A3 st & W 1319 37, Horiuchi et
al. (1999)2 w m A Z-Eo] )=} (osteoblast-specific factor) 2.
ey 2l o2 9~ (periostin) & R 13}9]th. S100A49}
S100A2%= 40 A|F2AlA 2= $d, 1 F S100A2
E AFdd #9 oldz slEelM = Exjske Aoz 9
A gl o] At E3hel ARIste] A FAd oM Hel
A 715 71 4 Al =932, SI00A4= Slell vIst
of |FeldelA] Aoz walE wl o &AM 2t 2]
FoltfH Zol| SI00A4S Fojslwl A 3|3} ~7A-e 3A o
A HE= Aoz oA 9o} (Duarte et al., 1999). w}elA]
S100A4+= A|F=2ld] A-fFmAze] 27] WA o} £l
Ash7lucks ARl G4 Fo AT Asise
gsled X FQlde] FAE fAs= Aoz AT Qv
S, W) 2A| 23] MC3T3EL M| ZFol| A ] ZA|3Eo]] E-o]
F AR FHx FejE v el wuka Xl 2
zZ] oMoz WEw 7 o] TGF-Bol &3 4=t
3 2z g)lor}(Johnson & Lancero, 1999), =t A=
A 2700 MENEZE REA 3 RS ¥ st
o A FAd el M A Fdel] EAshE W= *ﬂi~«1 kit
I EEe] fedss Aoz A4 £ Qv A= dA
74 A AfmAEe] 3 EAell *d‘%"ziii i
FAA el W3 AT ww| 3 AR ol
ol Park et al. (2001)94 AFzAe AYE
E3r=dAtel #FE ATl duk A=
MEQ] SlF AfFmAEel] Hldte] A|Fd] A=A
Aelx oz WHEEE= °ﬂx}7} 2| F<l
g;} qA%e & & Yoe
eAEH AFAN HHRAZ Aol
subtractlon vl o 2 vlwale] 2FdY A{mAM|E-Eo
A A}; PDLS5, 17, 22, 25, 31¢ A &34tk 2 Fo
PDLs22= :>%wl-H4, mRNA in-situ hybridization 5-2] <
A e 22 wlstel AFelreln dddos WAl

oo

N

off

d

AX =]
EE=IEY!

S

I}HH0jA PDLs222| 434

Aoz nmale] Axe Axe] sk AATHHIN 2
Al hsie mmoﬂv}

Aol Al PDLs222] W&l 32}01—6]-0:] o] =2 AL =4
S 23} f= ARE DAF] Aol AFAT A £
23l Wl Awede] A58l Fex PDL2e] W
ke dTetr] fl8te], A Fld AFEAEE 147 W)
sl M35k HAZA $3E FET F 2bze] Aol
PDLs22¢} dubdoz wolA $aEE 4252 ON
(osteonectin)} OC (osteocalcin) mMRNA 3-8 RT-PCR (re-
verse transcription-polymerase chain reaction) ¥} o 2 u] w s}
Ak = Hobe} X F 27 MATe] M PDLs22 T o)

S &alslr] $13te] PDLs22¢l| gt A& A|zste]
Moz shehd A Aldshgch

A S

1. HYQF X|Z=QICH M-S @A|ES| PDLs22 w3 A

5y AgE FHoz W g 200 Ao SlolhEm 2}
Lol AFee 24& FaAelel A FAA} a8
Hank’s Balanced Salt Solution (Gibco BRL, Rockville, USA) &
F AR AselA 1~2mm? Y=ol
A7|2 AE ©L, 10% fetal bovine serum (Gibco BRL,
Rockville, USA) 2 3} (penicillin 100 U/ml, streptomycin
100 pg/ml, gentamycin 50 pg/ml ¢} fungizone 2.5 pg/ml 5)7}
g% Dulbecco's Modified Eagles Medium (DMEM, Gibco
BRL, Rockville, USA)S- ©]&-3}o] 5% CO,, 37°C, 100% &=
o] Az wlekrlell A dab v ekstodet. dab wiekd A=
55 A wiekste] 3A A A ZE AF o] 43T}

Aoz 43 HHT

1) M35t Ao d@d &l

3AH) 2] A £E5-S ascorbic acid (50 pg/ml) 2} B-glyceropho-
sphate (10 MM) 2! Dexamethasone (5 UM)= 73t DMEM
wloFol & Folstulal 14207k woFstlch. vk 1491 F PBS
2 Al AW A A-Hsta 70% ethanol 2 20827 A3 o1& 0.1%
NH,OH7} &% 1% Alizalin Red-S (Sigma-Aldrich, St.
Louis, Mo, USA) g-oll o g 517} A 5}9] ).

2) RT-PCR 24

3AH 2] M =ZE-S& ascorbic acid (50 pg/ml)2} B-glyceropho-
sphate (10 mM) 2! Dexamethasone (5 UM)-2 Fof sl A] 144
7k wiekstgdeh wiek 04, 49, 7 1E]x 149 ¥ Trizol
reagents (Gibco BRL, Rockville, USA)S o] &3}o] Z}7ke] A
F oA total RNAS FZ3514th 2H7e] RNASS A &
4 (Reverse Transcrlptase of Avian Myolaoblastosis Virus, Life
Siences, USA) 15UE5 A}-4-3}o first strand cDNAS 43319



Table 1. Polymerase chain reaction (PCR) primer sets

Protein Primer sequence(5'-3') (Sbé()e (T(r?)
oC S19-39 ATGAGAGCCCTCACACTCCTC 303 66

AS321-301 CTAGACCGGGCCGTAGAAGCG

ON S1240-1255 ACATGGGTGGACACGG 405 52
AS1644-1627 CCAACAGCCTAATGTGAA

PDLs22 S171-190 GCAAGACACACAGCCGGAGC 761 54

AS831-814 CCAGTGCCAGGGAAAGC
G3PDH S 386-402 CCATGGAGAAGGCTGGG 195 55
AS580-561 CAAAGTTGTCATGGATGACC

OC, osteocalcin; ON, osteonectin; PDLs22, PDL specific 22; G3PDH,
glyceraldehyde 3-phosphate dehydrogenase.

o}. First strand2} PDLs22, ON, OC, G3PDH E-o]& Primer
(Table 1) ©]&-3}e] PCR (Polymerase chain reaction) =Z-&
el shedet.

PCR %712 95°CollA] 18, 60°CollA] 45%, 72°Cel|A] 1%
zke] Aol 22 A A3kl PCR AR B 2.0% o7k
2AA A7)kl GRS BHE Felsn) e
H $A42 94HES pGEM-Teasy Vector System (Promega,
Madison, WI, USA)& ©]&-3}ed subcloningstz A& <37]4]
o 2A]7] (ABI 310, Perkin-Elmer, Foster City, CA, USA)=
o] g-38led ¢I7)Alde BASE F Blast search program (http://
www.nchi.nim.nih.gov/)E ©]&3}e] ON, OC, G3PDH -3 =}
2 Rwd 97199 e sk

1) =& 2%

e]A) 169, &4 74, 14, 219 9] Sprague-Dawley#| 21|
E 77 5ule] 4 4% paraformaldehyde £-98-8- o] 83l AF
AN F 4 ollEmE AEsle] 4°Col 4% parafor-
maldehyde -4 ol A 16A] 7t 2] 224 3}93 v}, Phosphate buffered
saline (PBS, pH 7.4) &) 0 2 2417+ A =8}, 10% EDTA &
Mo A 2~4F7r &3|star, 70%, 80%, 90%, 95%, 100% I,
100% I1, 100% 111, 100% IV ethanol 2 7z}7z} 12A)| 714 €43}
%ict. Chloroform g-oel| A} 2217k 43] 23t & FHel
w2} paraffinel] Zvjslar 5um FA 2 w3 F, ethoxy-
silran-coated <2}o] =ol] 2o 4°CollA] HF3le] o] %235}
SEICEE IR P

2) PDLs22 CHZlof CHst &hx|e| A=

Abst PDLs229] Ze]3efo] = ¢ qellA] shele] = ISNKY-
LVKRQSRDE A", % A stdet. Aetol=5> A5
Helol = A7) (29 430; Applied Biosystems, USA)2] BH.x
sfel 24k AAE AHgate] Betdom P HA 4
thol=g MBS 7% wilel o)) 4z =Yg Fo) o
A Z=2]=lelo] =2l KLH (Keyhole Limpet Hemocyanin)ol &
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FA 7T 1mle] 9 == E ®ZA (complete Freund's
adjwan) g ol43ke KLH| HEAZ T4 Aetol= g
4 (100pg/mi)& sl 1534271 F £7] = 2o
Folsle] 13} WA Zeh 35 ¥ 100ugmie] oz 23
W F, ohA 109 F 50pgmie]l 34l gelow 33 W
A 109 F 79 ol FF A APsle] P o
£ 38 3S CNBr-sepharose 4B (Amersham pharmacia Bio-
tech, USA)E AH-8-3fe] 21314 A4 (Peptron, Korea) 3Hi .

X o
| =]

tol
[on
1=

3) A=A 5

AHE xylenee 2 & Iletdl xg]star 100%, 90%, 80%,
70% ol shg-2] A2 4 &, 01M PBSE T A AH 3}

32,0.3% ket Aas 23E wEhE goleA] 20~30% F
¢} endogenous peroxidase block %] g]3t & ©}A] PBSZ A| =}
g A3t} o] A3-L 0.5% BSA (Bovine Serum Albumin)
7} &% PBS £9& ARg3le] 34 % normal serume.
20 F<k A7 5, PBSz Ao A9 e 14} A=
2] normal serum< A}&-3}e] 1:109] Bv]&= 3438 PDLS22
997 4°CoA a4 2 Fb A5} PBST 408 F
ob Al M3t & AWe 23 A=A PBSo| 1:2009) H]g=
M3 g4 =7 1gGHA| (Vector Lab, USA)9} Ao A
X ZE Ft Attt PBSZ 20 F<t AHF ¥ Ads
AL4-317] 30E-A 6] PBSZ 3|48 ABC A]¢f (Vector Lab,
USA)3} 453 5ot kA7) PBS=Z 208 St Alxd &
0.05% DAB (Diaminobenzidine Tetrahydrochloride) S o]-g-3t
NS0 2 AN F, ARS AHET HnpEae s
Wz AAste] Betan Ao HAsAL,

2

1. 8H ARt R|FQICH MIZO0l|Af PDLs222| &35l Z4

1) M=Z vt o M3t AHo| Y

wj e X]F<ld] M EZE-2 ascorbic acid, B-glycerophosphate
2 Dexamethasone A7} & wjoF 4do|= wl3=3)e] =
e gzt wioF 7dell = AlE7L S5 o] FHA 5“—“4‘”ﬁ
wjek 14904 RE o3 2oz 3 A=z A YA
AgA L) FANARE A 32 A= ek o} 14°-JTE1
wAE AE AT H3I3t 22 P g DA
9)ste] Alizarin-Red S= 348t A3} o) x3o] Az A3
B2 A3 2AE z¢sta A Aoz o AA
° dyos Fo) Axrt BT} glord, A Fo} 19
7 A R 92 A GAEE H
(Fig. 1).

2) RT-PCR &M
AFL X FQld) Alz2RE X33 AA-e
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142 wiek Ao OC MRNAL: wjo} A|Z2E] X3
o Az A BT A=ated vk 44, 73 A 3|3t A
Aol PAH7] AAEe 14972 F4g LE oFabo] fA
Hoiek &H ON mRNA: wlioF Al 3 49, 7d71A] 4dd
o] FAH T} A3]3; A o] PHFHE 14Ul = o] o
4 Ztasle 27 B9lch PDL22 mRNAE: ON#} §-A1gt
Helz wfck ARRRE A FA AlzA L H7] A=}st
of wioF 4%, 7U7tA] W o] A} M 3|3} AAe| 3
Aol AFEE AAQl 14X wde] vha FHad 24
< BT (Fig. 2).

F eolEw AR IFIS] AP 16Y wizke] =
2| E oA PDLS22 il A2 Wb el Xolr]o M d
HA dka FH HopFwu]e] M Ee} F9]9] wiA Lo A
LR E Y (Fig. 3). A1 A A7)l A5 749
o] g ZAZE|A PDLS22 Sl 25
Z33 Aot zel AR RA e} S F2E3 (stratium
intermedium)e| = WHAEA] gt ovt wpgR o} e} 3}
uke] W 7Bl M= ofstA W= (Fig. 4).

Hoprie] 7} A E 7] Alzlshe Al71el AF 1449 9E
W AR o] g ZAZEeA PDLs22 T2l o A] upz]
obAT 9} shibe] WA WEEH T o) dt L o
A%l Aotira] Aollel 1A st HERS(Hertwig's epithelial
sheath)©] wpZx|olAta]o| o] W oz o]ojx v} (Fig. 5). 2
vl &S S geldt Zo) PDLs22 Th Al & Alol A £ E H]
23k AP o] AlzelMs dEEHR Ay AW EAT o
Szl PAHE B9 HzerMe ek daEgl e,
Al A FRlH o] FHRES A e ofst Al EE G
(Fig. ).

AF 14 ofefiElm 2] Xoprrz]e] Axiw mo|A Al
WEA Wyt PAPHE F5e AolFm o] A ZeA
PDLs22 hiial o] 733lA| whalgo] Eql= et (Fig. 7). vl
& A7dol| A PDLs22 whila & b3l X|Felvje] FAR
oM oFstA waEE wbd AWEAZ Wt P4 Fel
Tl F5o AlzolME e G E e wiel g
1910 A ZEo|A ] Wals Als Ry A Fgl wol vpz

2 o EAzel Wy Rl ExjE wA Z M
S Holx] g ¥ wRAE AT EZ (pre-osteoblast)

Hed £ e WMEAE AdAAZAA 7l 2EE
el it (Fig. 8). A|otepe]e] o] mifejs= AF 21
Qo] Aol x] PDL22 5hil Ao Fope] AFele) A%
AME ofsiA waEE wbd wiu AmlEA JAH" XF
Al M= ZFsA L= (Fig. 9).
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L W o2 o

R|ZFAZ| WA TEOIM PDLs229] Wl

AFA3 8o A 5L 2AE dxAe] 4F
Z2] wut ope}t AllEA I} XFQd Y o] 5w S ¢hH s}
A ARAA AR ZopF¢ 24 9] ag o] F& 7ol
o} (Amar, 1996). 2|5 A& Zo LYAEE XFHeHE X3
A8 Fo AAE AF 7 H2 HA Ay He A=

2l5) =} A ¥4 (Nyman et al., 1982; Aukhil et al., 1986;
Iglhaut et al., 1988), ol&2] AdgzAoE zHgz3 7149
AFEAEZ, dAA 2, v 23t DA Z 3 R Z o] +
3k gl wbde XFQwels o] Sl wmAEe}
w7} o) 5 ) Fele) ] FAZ A §2A 2, Malassez 4]
AE, A E, B85 AE, A s 28T @9
AE; Aopel 2ol AMEABAE 5o FFT AEE, 5
Az Hell s AREA, AT D o] EwE QAL 5
ol Az o] EAlshe o el gk (Ramakrisinan
et al., 1995; San Miguel et al., 1998).

Al e} o] Em S A= MERS] R3pt 7hed
Azt 2Fdd A Zzdel] 24T 7P AAEHN o
o] 5 MEZEo] AA Wl AW EAS P HzRe] +
71 #AgE A= wu|gE AAolx o] & flsiA = WA
Aobg AR5k A EA 3} o]EwE FAst w3t ok
F AzER 23 5 e Y 7P AFAdd A=
WA 2 E3hel AP AN ESA 7]Add A3 A7 2
4 a4ty & 4 qloh

dabe] WAyt ool mE oo FBe] E3he Y-z
A7re] AmAE 7 7)o B Az ©]sfe]
o] Folzleh. Hoke] WA WA} ok} HFzEA 8
5)-7kizke] SR ol AsuA sG] o8
A=Y Xo}FHUe] Al EEL HERS(Hertwig's epithe-
lial root sheath)e] shy o] =8 Alztoz stef AWled, XF
A % olEmME PYshe Ax:z w3 Hek(Cho&
Garant, 2000). HERS:= 4], v} o}A}3] (inner and outer
dental epithdlium)oll A 2%l F o2 FAFT I F 4
Aopgs)e Hot# Aobde YAAR B SARE
Noz Aohmels Aelds HAIES = (Ruch,
1998). Slavkin et al. (1989)2 HERS7} enamelinz} amelogenin
= oE polypeptideE E-v)3tel 1 B 173}19) 17, Bosshardt &
Nanci (1998)+= bone sialoprotein, osteopontin®} enameline]
HERS®] M ZellA dAIH oz Fulfty B3l ed] o
23 7149 polypeptider} 143k AolFmye] HZE A
WEdRAE AFAEG AvedEe 2A7le fmd
AQlxlol] s wsIAA] shskort HERSSE $A]o wj o
¥ A=A = A rough endoplasmin reticulum=} Golgi
complex7} ghelA| 3 Ru)eist Zebile] Aol 2718 4

o
=

>



< Felgozxn HERS M 22 EIfx S| derE=

Ald& E3)] 3l¥ 9l (Thomas & Kollar, 1988), AA] QA

o] A2 Y&l X o}~ (dental organ)e] Az 7] Thul %
3

=
2kl

¢l Emdogaind Al EA AL &A= Ao
215} (Hammerstrom, 1997).

A F=eld] A7} Dexamethasoneo] -5 wioF wj =]l A
wWekE S W Al Mze M3 23 M ZEE &
3}s}A =} (Cho et al., 1992; Ramakrishnan et al., 1995). De-
xamethasonee] &3} 7149 conflunt monolayere] |
> 3L AGEHEA Z27)9) b Frkske] AlE A A
) =32 multilayered cluster2 3 A4 ok Al =
ONz} OC3} 72 mlwdAA wr]d s
g4 Bw)slA] "o} (Nohutch et al., 1996; Jing et al., 2001;
Ollveretal., 2002). M2 A3A|= XU AA-o| Hu A
w71 A AEe] 77| FAHe] As|st AA
o] FAFA Fr}. ojl AFelM = wjeF 14942 A ZF3HA
oA X33 A" 3Alo) Alizarin-Red S QMo = 3helx ]
oh(Fig. 1). o] Aol Az £3} thA o] o2 ON,OC ¥
PDLs222] mRNA $=%&& =93 A3 OC2 x& F7|4 3
R iAE A e 0ol RE A s} AlzkE s
i Ql 149747 A 2o 1 H el 0Ce Rk
W} A=A wA ) marker S 2 wjof X T
Aol A3sh BAZA B Bl A e woph A%
o) AEA Wt ANELS PSR AEe] EHE no
e A& 9Ju]sieh ON mRNAL: wioF A|2F & 49, 77}
A m o) A=t M35 A Aol AEE A
A 1dels BPol tha FasE 273E
Rahlmeetal.(1997)—4 AFATe} A3 Ao
vitroell A A 3]t Ao 34 Fotke] ZH4® ONe| 32

ONe] we} AlWlEd M Z2] 27] E3}7A] ot wit Alwll
E“‘«l “E]E‘r L‘%Zﬂ"ﬂ/‘i -‘)r°4ﬂQ ﬂulfﬁﬂ}. PDLs22 ==

=3

o\}l

,

(o279
g ox
U

T

rlo

{EP

-

o

"o
2
KJ
E

o

B zﬂ P
o= 4 ¥ 4 Qe
Wz G L7 A PDL22 gzl e zjolato)
Aot o] AlzellA of3t WS BT o] F A 3§
A AL AF ThelME EAFQ AR ko] npgA|
H919 I B en 2T gL Ao}
4 A719) HERSS wpg|ebas) 27t oleildh.
PDLs22 whl o] Afobde] wg frmsha A71de HA
3= 7154 k9l Ql YR otAta] &} Z712 (stratium intermedi-
um)el| A= A b wpgE|opdz] o} W I B A RE i
dEodvhe AR 58 9 3, o] & A EES Aot

A AFzA el o3& v]]7] @]} (Cho & Garant,
2000). #]ojurz]e] Aol o] HERSS| wjx]obidalel] 3]

=¥ohs AR 9 32t (Ruch, 1998), ARl ] 3
of FTeJsl= QlAtell wigk AFrb wlu|ghd] $-E]o] A
HERS?] wpz ol dz]7} Wx]op ] ol o E 3PS 1B
oA AlWlEAL] Ao HAF Ao FAFHT
HAo| A PDLS22st= upgR|opdg] o} A|opFmn] o] 4
o] FANAM Fast wiAA dFE & Hloz o4 U}.
AFz2A A7) o PDLS22 hifd -2 -3} F<l 2ol
wy Mz A FsA e E A 53] AFAdd AE2
FARGE F, 5 olEmel AWlEA ] FAF FHollA
A o I s o s L =1 L T e R s B P R R i B R
WAz} w72 o] wiA Ze M WS Belx] ¢
U 238 wMEAE A7 ZAA 7 LS B o
£ PDLs22 shii o] Holmu] Al 2] A<} w el Al
Aol YA 27 FeAse Aoz HMT 4 ot =3
A E AFAZAME LEAT wwA 2} Wﬂiﬂw K3
A ok WAz s A= 25 Al22] invitro
A 353 A4 34 Alge)A] PDLs22 mRNA7L A 3|37} 28]
55 o] ZHaEE A 9X 9 At & 5 glek
Eo] 32} PDLS22= R o}t 34 A]
71¢] npgR|eb a9 W I Eel|A] Wl 7] A]2bete] HERS
o] mpgR|ePYI| 2 o]ojxm] EAAM o= wel AwlEAS
HAE] 913 EuldA ] M zelA FsiA dEgor 1
of PDLS22%= X|F24] Aol glo] A]-7+izte] F23
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Legendsfor Figures

Fig. 1. Visualization of mineralization nodules by Alizalin-Red S stain after 14 days of culture, x 100.

Fig. 2. RT-PCR amplication of OC, ON, PDLs22 and G3PDH transcripts in the culture of human PDL cells. Total RNAs were extracted from
cultured cells after O, 4, 7 and 14 days of culture. G3PDH used as a control. Size are indicated at right. OC, osteocalcin; ON, osteonectin;
G3PDH, glyceral dehyde 3-phosphate dehydrogenase.

Fig. 3. Immunohistochemical localization of PDLs22 proteins in rat mandibular first molar at embryonic day 16. PDLs22 preteins are slightly
expressed in developing tooth follicle, but not in dental organ. DO, dental organ; DF, dental follicle, x 100.

Fig. 4. Immunohistochemical localization of PDLs22 proteins in rat maxillary first molar at postnatal day 7. PDLs22 proteins are only expressed in
external dental epithelium and stellate reticulum (arrows), but not in odontoblast, pulp, internal dental epithelium and stratium intermedium.
AM, ameloblast; OD, odontoblast; P, pulp, x 100.

Fig. 5. Immunohistochemical localization of PDLs22 proteins in rat maxillary first molar at postnatal day 14. PDLs22 proteins are expressed in
external dental epithelium of Hertwig's epithelial root sheath (arrow). Alv, alveolar bone; P, pulp, X 40.

Fig. 6. Immunohistochemical localization of PDLs22 proteinsin rat maxillary first molar at postnatal day 14. PDLs22 proteins are expressed in bone
and cementum-related side of the PDL (arrows). OD, odontoblast; P, pulp; HES, Hertwig' s epithelial root sheath, x 100.

Fig. 7. Immunohistochemical localization of PDLs22 proteinsin rat mandibular incisor at postnatal day 14. PDLs22 proteins are strongly expressed
in bone and cementum-related side of the PDL (arrows). Alv, alveolar bone; PDL, periodontal ligament; P, pulp, X 40.

Fig. 8. Immunohistochemical localization of PDLs22 proteins in rat mandibular incisor at postnatal day 14. In the developing bone, PDLs22 protein
isonly expressed in preosteoblast (arrow) not osteocyte (Oc) and osteoblast (arrowhead). D, dentin; C, cementum; PDL, periodontal ligament;
Oc, osteocyte, x 200.

Fig. 9. Immunohistochemical localization of PDLs22 proteinsin rat mandibular incisor at postnatal day 21. PDLs22 proteins are strongly expressed
in bone and cementum-related side of the PDL and weakly expressed in the middle of PDL. Also PDLs22 proteins are not expressed in
alveolar bone. D, dentin; P, pulp; PDL, periodontal ligament, x 100.
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— Abstract —

Expression of Periodontal Ligament Fibroblast-specific Gene,
PDLs22 During Development of Periodontal Ligament,
Alveolar Bone and Cementum

Suk Jit, Byung-Ock Kim?!, Heung-Joong Kim?,
Sung-Mi Kim, Joo-Cheol Park*

Department of Periodontology, 20Oral Anatomy, Oral Histology, College of Dentistry, Chosun University

Identifying specific factors and/or mechanism regulating development of periodontal tissue will provide important
information as to which molecules and cells are required for regulation of periodontal tissue lost as a consegquence of
disesse.

The origin and location of cementoblast and osteoblast precursor cells in adult periodontal tissues is not definitely
known but it has been suggested that tooth related periodontal ligament may be the source of cementoblasts and the
bone-related periodontal ligament for osteoblasts. However, little is known of the molecular mechanism controlling
PDL function. PDL -specific protein; PDLs22 had been previously identified as a novel protein isolated from cultured
human PDL fibroblasts using subtraction hybridization between human gingival fibroblasts and PDL fibroblasts. The
aim of this study was to examine the functional characterization of PDLs22 in differentiation of periodontal ligament,
alveolar bone and cementum. Human osteocalcin (OC), osteonectin (ON) and PDLs22 mRNA were detected by reverse
transcription polymerase chain reaction (RT-PCR) in primary cell cultures of periodontal ligament fibroblast during
mineral nodule formation in vitro. And the localization of PDLs22 in rat tissues was detected by polyclonal antibody
against PDLs22 by means of immunohistochemical staining.

The results were as follows:

1. PDL cells were capable of producing mineral -like nodulesin vitro.

2. PDLs22 mRNA was expressed in the initial stages whereas it was not expressed in the calcification stage, during
mineral nodule formation of PDL cellsin vitro.

3. PDLs22 protein was expressed in external dental epithelium and stellate reticulum during crown formation stage, and
was continued in external dental epithelium of Hertwig's epithelial sheath. Also PDLs22 protein was strongly
expressed in the bone and cementum-related side of the PDL and weakly expressed in the middle of PDL. In the
developing bone, PDL S22 protein is only expressed in preosteoblast not osteocyte and osteoblast.

The results suggest PDLs22 is important mediator of epithelial-mesenchymal reaction in development of PDL,
alveolar bone and cementum and isrelated to initial differentiation of cementum and alveolar bone.

Key words: PDL, PDLs22, Specific gene, Alveolar bone, Cementum



