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1 dpise
B 1890, $4 19, 491, 59, 159, 1890] 3]
& 7 AV E d~6okeld) o, = 78 glo] At

At

2, 7| M Az

AF MElE 4% paraformaldehyde & o] 4°Col|
A overnight A]7] & PBS-& 0 & 2A17F A|23kaL
10% EDTA &80]| 4°Col|A] 2~457F &3]t}
232 FRel3)k Tk, 70%, 80%, 90%, 95%, 100% I ,
100% 11, 100% III, 100% IV &F2 27} 124174
Ersl9dt). Chlorform &0l A 2A17H4 43] A2
3k 3 paraffind]] v} 6un FA = vHE8E &
ethoxysilran-coated &efo|=o) ] W22 3}8}t
2 4 wj7}=] 4°Col| Bkt

B, BISITE/S{aIN Mg 9ot PDLs22 Erf
20| cist e A}

Abet PDLs229] ZejlEte| = g ol 4] fefo]=
ISNKYLVKRQSRDE A8, =% §HJ3t5itt. 3Jefo]
=52 AF o= 7] (2E 430; Applied
Biosystems, USA)&] B Z3}o|| 1A} a5 Al-8-5}o]
Syero 2 SHASkITE T el =2 Mps 71
2 o] oja) Az e =2)E o) 2 Eele
0] =9l KLH (Keyhole Limpet Hemocyanin)ol] 3%+
AFA T 1mle] &3 Z2E HZ2A| (complete
Freund's adjuvant)& ©]&-s}e] KLHo| H3HAIZ] g
A )= A8 (100u/mdS FFA 35
SPAI F B2 R 20 #313ke] 17 WA
th 375 100ug/mle] FL 02 22k HAF, ThA] 10
A% S0ug/imle] T4 g0 2 334 WAL, 10



1 gttgagggaagggaagcecgeeeggtggegetggggteggetgetgggaggaggtagrtag
61 gctggtteggacgtgggtegaggctgtagcaggactccaggaagatgttaccgagtactt

MLPST

121 cagtgaattccttagtgcagggaacggagtcttgaattccagggatgcggcaagacaca
SVNSLVQGNGVLNSRDAARH
181 cagccggagcgaaacgctacaaatatctgagaaggcttttccgetttcggcaaatggact
TAGAKRYKYLRRLFRFRQMD
241 ttgaatttgctgectggeagatgetetacctgttcacatccccacagagagtttacagaa
FEFAAWQMLYLFTSPQRVYR
301 attttcattatcgaaaacagacgaaggaccagtgggccagagatgaccctgcetticttgg
NFHYRKQTKDOQWARDDPAFL
361 tcctgttaagtatctggctctgtgtgtccactataggattiggetttgtgetggacatgg
VLLSI WLCVSTIGFGFVLDM
421 gattctttgagacaataaagctictcctttgggttgtactcatagattgtgtaggcegttg
GFFETIKLLLWVVLIDCVGYV
481 gtcttctgatagcaactttaatgtggttcatctctaacaagtatttagtgaaacgacaga
GLLIATLMW FISNKYLVEKRAQ
541 gcagagactatgatgtggaatggggctatgcttttgatgtgeatctcaatgcetttttate
SRDYDVEWGYAFDVHLNATFY
601 cactcctggtcatittgeattttatccagctttttticatcaaccatgttatcctgacag
PLLVILH F IQLFF INHVILT
661 acacatttattggatatttagttggaaataccttatggttggttgcagttggctattata
DTFIGYLVGNTLWLVAVGYY
721 tctatgtaactttcctgggatacagtgeattgecattittgaaaaatacagtaattcttc
IYVTFLGYSALP FLKNTVIL
781 tgtatccatttgcacctctgattctgetctacgggctttccctggeactgggatggaact
LYPFAPLI LLYG LSLALGWN
841 tcacccatactctctgttcttictataagtacagagtgaaataaaaagtgagaagaagat
FTHTLCSFYKYRVK
901 tcaatcgtaactgtgtcaacagtattgtgaagtgatcatttcttgtaaaacttgtaaata
961 aactatcatctitgtagatatcttaaaggtgtaaagtttgcaaatttgaagaaatatata
1021 ttaacactgtggtcaggtacattccttaaaactaattaaatgtacattictataataaat

1081 attttttaaactaa

Figure 1. Nucleotide and deduced amino acid sequences of cDNAs coding for a novel protein PDLs22,
Nucleotides are numbered on the left, Peptides which used for the antibody production are underlined.

U 7A9] ol £3 Frhelx] ALee] e T
£ AL CNBr-sepharose 4B (Amersham phar-
macia Biotech, USA)E AFg-3lo] 3tA AA
(Peptron, Korea)3}31t},

AHE xyleneo & & »2td A skl 100%,
90%, 80%, 70% oleh&2] A2 = 5, 0.1M PBS

25 A AL, 0.3% datsleat 23 g
%9 (Methanol 40ml + 30% Hz02 0.4ml)o}| 4] 20-30
£ 59t endogenous peroxidase block ##]gH5- T}
Al PBSE Al 2] Akl o] ¥-E 0.5% BSA
(Bovine Serum Albumin)7} 3+5% PBS &S ARE-
3te] 3419 normal serum . & 20%-5<F oH] 3R
23 7, PBSE A H st TS 14} A 24
nomal serum< ARE-&Fe] 1:10¢] ¥]&2 3413} &
PDLs22 33} 4°Col| A a7t 59 o242 of



ATk PBSZ 408 & A& & TS 23f 3
24 0.5% BSAZ 3t PBSE 3]4] (1drop/0.5%
BSA sol 10ml)gF G4 E7] 1gG3HA] (Vector Lab,
USA) 9} Aol A 1A17F 54 3k A 23ttt PBS
2208 Bk AIFE &, TS A1E-317] 3087 o
PBSE 3]413F ABC A|2K(Vector Lab, USA)¥} 455
SO RS AIZTE PBSE 208 S Al -3 5 0.05%
DAB (Deaminobenzidine Tetrahydrochloride)& ©¢]
&gk v Agkg-o 2 WX 7] & M-S A HsaL g
A0 2t dste] Fedn o 2 dEdt
et

., A5

A BISiTEBIBIS| giMg o|gst PDLs22 B
wzlo| S| EEelol

1, =27 (bud stage)t 2A4T| (cap stage)
PDLs22 THill 2 o] Wb 2. xe/d 7] of BApd719] 4]
oA = = A) ekglry,

2. 27| 3217 (late bell stage)x! A|Z&aT] (root

formation stage)

PDLs22 ¥hil & A9l Aufe] 2ide] Al o}
T30 FEAZGAZEANA A L@ = Ak
(Fig. 2). 2uje] HFRAZ g FopRAE 4=
PDLs22 Tl o] Wl SIS = gllon) Ao}
BAE 3pe] A FolRAE A= PDLs22 T A
of wrelo] BT (Fig. 3). BT Al 91%
O] A& A EAZ A= PDLs22 T do] el ¥
A Qhgko U kG5l A3t A4 53] Aol 2
shke] Z/FotR A A Zhgh o] P Tt
(Fig. 4,5).

3. W=A|OKerupted tooth)

Aobe Bl A5elje} AzTe] FRAE
F AT A PDLs22 Tl o) a7 s o),
AL NS EAE, ZAE 9 QH Bl SN
PDLs22 ¥h o] W E]A] gigko v, x|5lje] AE

<7371l wlste] 1
delo] s 278 Bt (Fig. 6,7).

4 AZ2E Y s = 2% (mid-palatal suture)

PDLs22 T A& X|2F 9] ZRAEF Az} &
S5 BT TNEY FFAE E FRAEG AE
oA WO, e SAES} AEAEANA=
W o] PR ok} (Fig. 8,9)

Ao} WAL vt 2A 9 s Ag, B3}, F
B 5 Eet e BAS gukei ¢
o 714421 Hopr] ¢} <ful 3/497He] 7191 AH-F ¢
2o Ae] Az E37)s olsgths A
o} 9 X|F:z22] 9] A4 4A Q] A HF S olsfsh= o
g ole} & 4= glrh Lt o] Roje} X527
of A 256l &= AFE FXIAE F A
< Zlojt},

i zke] A} o) of] 2= of ] 7| ke] EeH=
- 2rA7e 4 EAE 7 73] EAA AR
slol] oJste] o] FojXITh, X|opRA 4331k TE
T 0|1 FE RGN e ofs) -
e A& BolF A3 Q] dojrpoi-si. t& ¢
2opAY& o] 71 2] ek et ofugl &7 1)
523} Adold} Wobds) e ol QAT 7199
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AEe HYEAZE, 2] AEZEL 27

FrEAE, ot A B 2T FRAER F
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R ik DA L P R AR P T R R e
A7F & Aoln, o]est 3l Au-1hzt
< %:3}%011 ofsf AL A k. Xo}
of 7} §-¢ @Wﬂﬂ A A WEIEE S
A7} F 040121 sehs 7] HsiAeE AlEe 23}
g Xk g9 d53A ol o QIzkEe]
k=71 FsloF & Aojtt
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AFAS] A 5E EFE AFAA} A x2ES
A TR B3] A2 Aolo} 37270 §7
S s JoleR, ol Sk WA Aok
Aaiv] Webst AxBe P E
AEEZ BEHE 5 Y 4L Y AT 4
SATS] A oot B RAUE ]
Aol B AT B4 axBT 5 A
45273440)

Qe AT WA Bk B AT
g ok, 80dtel AFAATES) 3
EHB‘]—XJ ] 7].‘:}(4 E/K‘] 0 -—H-Uﬂ o]- :F—-té—ol _Z’—E
ool on, 19901t elli= AU epi-
dermal growth factor (EGF) binding site, X521 th Al
Z9) AXIY 2YPEF S100 Zr A3 A (S100
calcium-binding protein family)2] & 2 Ztol=
ZFQI M E 2] osteoblast specific factor-2 (OSF-2,
periostin)2] 5-0]4 W&o A+ HuEZ tde 4=
o] 1;]_10,13,14,1&1925,2&29,30,32,30)' 1;41/]. o] E%‘&]- oﬂ:,l A 37,]_

E2 AFoo] EAshs Tk Al E2] 7]53
EAe #et olsf) HHole} AT 4 glown FHE
o wAH %ﬁ%ﬂ‘:‘r‘ﬂ“ oJu} “periostin” T%= A

FeAdle] A} Rats AAH oz Tgsla 23
sk il—zr*ﬂtﬂ *éw‘-’rliﬂl}s’)r 7 #Ade] FolE

A gkobA| x| 22 9] ““3 Znke] o
gt ojalj e} A7 5334 XH*MH & 2 o A
ol

FZo Park 5300 Wl F x| A EAE H] e}
o] X)F AfRAZA Aeld o g e wo]
AU A EAEEe] AR Etol] HE Ao
2 7 s e AFAAFEAE-5o] A}
PDLs3, 17, 22, 25, 31& AZ3Ith I FoH=
PDLs22E =WEA mRNA ¢IA}o]EslolBele &
o] Aol A tExA | vjste] X|F_ltholA e
Ao 2 WHEE Ao Histe] AFQlve] 3}
of ARG T o] THsde AAFeFITH.
T}, PDLs220] X|F24-& ek theFek 249
A o GA FEEFEA] gk od 7)5E FlsEA|
ol Astol= weA] Ratsich whebr] 2 I+

z=

oA 7] Aohiby B AT YHEd] AT

o Eo]-vhi Az ezl pDLs22 T Ae] By
WS g2 AR ddzAsiety o
= &ote] AT 3} }3kdet.

PDLs22¢] ORF H-2-& 97|Ad £4& ETE 3]
Efo| =& i %“éﬂ o] & o]-&ste] A& A%t
Sk A7} PDLs22 T AE X2 A, W =A]
3, JOtRAME, AEAE, AE A ]EEOﬂH = o
w2 kAL, 3kl A A

HAE, ERAEEAE L

7 ‘:“‘?’i%ﬂ_ A& W9 zZ 3o «Er*—*r% &3t
. o] A= T EAshE
A)FOINA| S} FAFSHA ThFSH AL & % s
A= WE3} 7HAE (undifferentiated mesenchy-
mal cells)E Z3s}aL Q) th= A o] PDLs22 thil2a
of whelo] gl AL 5 & vk, o] ¢} ¥
B} gle A7k Al Eolok & Alolth, s =
A3 (mature osteocyte) oAl = PDLs22 thill o] wh
e Ao =R FUaL, BE X|oke] 2ol 4]
T 37 2471 B A2 A7) vlel oL wEo) 2
2= A4S By}l o]= Park $3V0] PDLs22
CRNA Z 2B Z ]85} Qlrto]Fslo| B = 7o
x| WE x)ofe] X|AHEE]A PDLs22 mRNA2
Helo] BEEA| @ AAdet dxeh, gt
PDLs227} 27) 83501 F ALk A F 9} AA o)
AE G AFRI M 5o E3pA A 53] =

7] g o FAgtth= 21& A Ak 23
E]_"] ) 2= olq_'

B AFE S3to] A AREAE-So] £
A} PDLs22+= A1t o] )3} ©hA| o] 7Hg A
oA e o] ARl wshe] 273 #F
< & 5 %o} PDLs22 FAAE 083 A5
o] A w9} AF22 ] AE BR8] SfsiA=
AAR, vliEsheA e X|FAAE S PDLs22 £-31
28 F98}aL western 4] 58 E3}e] PDLs22 &
Aol wdS FAlshE 59 A #3heot
PDLs229] *3 A& &3] qrgsteiok st , &4
2, PDLs22 g tigt 284 A& Al%tet
o] PDLs22 WA o] A eka} #-3 of b o] o] 3 o]
AZHE 5o AT7F Al EHolof s, AA =,

2 o

1%
of




PDLs22 f-712k¢] 32 2 e} HARIAL Fof) #ek ¢
TE 3ke] PDLs22 F-3ke} vhE vhefel Q1AE
9] 23aAd Bl W3 Foll dslo] Abstofof B,
YA 2, PDLs22 T A o] 28 A 34 34
g EH] 5ol B3 Aok AR, PDLs22 A3t
ol o] Az gl S Foll ek vhekek o
7} FF e Ejofop 3 Ao 2 AlgErh

V. EE
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= 43t

1. PDLs22 Tz o] vhe 2w} o} Bapd7]<]
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2 AT 5 gglont, JoknAE 3

o] el 9
Hho] AR oA o A= PDLs22 Thi A o] wt
o] AT} AT A §F9 A2
2GR A| F A= PDLs22 Tl F o] 1HE 1] %]
easko vt whg5el A 2| 58] AoliLA|
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3. BEX ok S AFAU} Ax2Te =
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Frontal section of tooth germ at the late bell stage, labeled by immunohistochemical staining for
PDLs22 polyclonal antibody(x 100). PDLs22 was intensely expressed in developing tooth follicle
(arrows), osteoblast-like cells, and sub-odontoblastic cell layer(arrowheads), but not in odonto-
blasts, ameloblasts, and gingival fibroblasts, OD, odontoblasts; AM, ameloblasts; GF, gingival
fibroblasts.

Frontal section of tooth germ at the late bell stage, labeled by immunohistochemical staining for
PDLs22 polyclonal antibody(x 200). PDLs22 was expressed in sub-odontoblastic cell layer
(arrowheads) but not in ameloblasts and odontoblasts, AM, ameloblasts; OD, odontoblasts,
Cross-section of tooth germ at the late bell stage and root formation stage, labeled by immunohis-
tochemical staining for PDLs22 polyclonal antibody( X 200), PDLs22 was expressed in developing
tooth follicle(arrows) and sub-odontoblastic cell layer (arrowheads) but not in gingival fibroblasts
and ameloblasts, GF, gingival fibroblasts; AM, ameloblasts.

Cross-section of tooth germ at the late bell stage and root formation stage, labeled by immunohis-
tochemical staining for PDLs22 polyclonal antibody( X 200), PDLs22 was expressed in developing
tooth follicle(arrows) and sub-odontoblastic cell layer (arrowheads) but not in gingival fibroblasts
and ameloblasts, GF, gingival fibroblasts; AM, ameloblasts.

Frontal section of erupted tooth, labeled by immunohistochemical staining for PDLs22 polyclonal
antibody (x100). PDLs22 was intensely expressed in PDL(arrows) and differentiating osteoblast-
like cells(arrowheads), but not in gingival fibroblasts, mature osteocytes, and adjacent salivary
gland. GF, gingival fibroblasts; MO, mature osteocytes, GL, salivary glands.

Expression of PDLs22 in the PDL (X 200), PDLs22 was intensely expressed in PDL(arrows) but
not in gingival fibroblasts and mature osteocytes. GF, gingival fibroblasts; MO, mature osteocytes,
Expression of PDLs22 in the alveolar bone( X 200). PDLs22 was expressed by differentiating
osteoblast-like cells(arrows) but not in mature osteocytes (arrowheads).

Expression of PDLs22 in the mid-palatal suture(x 200), PDLs22 was expressed by differentiating

osteoblast-like cells(arrows) but not in mature osteocytes (arrowheads).
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-Abstract-

Expression of PDL-specific protein;PDLs22 on the devel-
oping mouse tooth and periodontium

Jung-Won Park, Byung-Ki Park, Sang-Mok Kim, Byung-Ock Kim, Joo-Cheol Park*

Dept. of Periodontology, Dept. of Oral Histology, College of Dentistry, Chosun University

The periodontal ligament(PDL) is a unique tissue that is crucial for tooth function. However, little is known
of the molecular mechanisms controlling PDL function, PDL-specific protein;PDLs22 had been previously iden-
tified 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 expression pattern
and tissue localization of PDLs22 protein in embryonic and various postnatal stages of developing mouse using
immunohistochemical staining.

Embryos (E18) and postnatal (P1, P4, P5, P15, P18) were decapitated and the heads were fixed overnight in
a freshly prepared solution of 4% paraformaldehyde, Some specimens were decalcified for 2~4 weeks in a
solution containing 10% of the disodium salt of ethylenediamine-tetraacetic acid (EDTA). Next, tissues were
dehydrated, embedded in paraffin and sectioned serially at 6um in thickness, Polyclonal antiserum raised
against PDLs22 peptides, ISNKYLVKRQSRD, were made. The localization of PDLs22 in tissues was detected by
polyclonal antibody against PDLs22 by means of immunohistochemical staining.

The results were as follows;

1. Expression of PDLs22 protein was not detected in the tooth germ of bud and cap stage.

2, At the late bell stage and root formation stage, strong expression of PDLs22 protein was observed in
developing tooth follicle, osteoblast-like cells, and subodontoblastic cells in the tooth pulp, but not in gin-
gival fibroblasts, ameloblasts and odontoblasts of tooth germ

3. In erupted tooth, PDLs22 protein was intensely expressed in PDL and osteoblast-like cells of alveolar
bone, but not in gingival fibroblasts, mature osteocytes and adjacent salivary glands,

4, In the developing alveolar bone and mid-palatal suture, expression of PDLs22 protein was seen in undif-
ferentiated mesenchymal cells and osteoblast-like cells of developing mid-palatal suture, but not in mature

osteocytes and chondrocytes,

These results suggest that PDLs22 protein may play an important role in the differentiation of undifferentiated
mesenchymal cells in the bone marrow and PDL cells, which can differentiate into multiple cell types including
osteoblasts, cementoblasts, and PDL fibroblasts, However, more researches should be performed to gain a bet-

ter understanding of the exact function of PDLs22 protein which related to the PDL cell differentiation.

Key words : PDL-specific protein, periodontium
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