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Expression of the secretory leukocyte protease
inhibitor (SLPI) during mouse
odontoblast differentiation
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ABSTRACT

Expression of the Secretory Leukocyte
Protease Inhibitor (SLPI) during Mouse
Odontoblast Differentiation

Jeong, Je—-O
Advisor : Prof. Jeong, Moon-Jin, Ph.D.
Department of Dental Engineering,

Graduate School of Chosun University

The biological function of secretory leukocyte protease inhibitor (SLPI)
is believed to be the inhibition of elastase, cathepsin G and other
protease, thereby protecting tissue from self-degradation by these
enzyme. Tooth development is associated with morphological and
biochemical changes of the dental papilla and enamel organ. Among the
proteins involved in the development, some proteases and inhibitors have
important role for reorganization of the each developing cells. The SLPI
is thought as a regulating protein on the synthesis and degradation of
matrix proteins. But there was no report of expression of this molecule
on the tooth development, especially on the odontoblast. Therefore, the
aim of this study is to verify the role and expression of the SLPI during
odontogenesis and mineralization during mouse tooth development.

From in-situ and immunohistochemical analysis, it has firstly

described that the SLPI is expressed in odontoblasts during tooth



development. Expression of the SLPI was increased in differentiated
odontoblast than that of young odontoblast and at the same time,
collagen was also observed. Expression of the SLPI and type I collagen
was also expressed during mineralization using MDPC-23 cells.

From these results, the expression of SLPI in odontoblast may prevent
the degradation of Collagen through the regulation of MMP, suggesting
that the SLPI may play the important roles in odontogenesis and

mineralization.

Key Words: Secretory leukocyte protease inhibitor, mouse tooth

development, odontoblast, collagen, MDPC-23 cells
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I.A &

2o}l WAL A7) (bud stage), EX}A7](cap stage) B FA7](bell
stage)e] Al @A PPt A7) e Aul(tooth germ)E ¥ =2 o] £
o] 44 74 (ectomesenchyme) Z0 2 E&3F Hx9 ®& iy, F9%
Fe Jul QM TAAEE] LA BT BAAVE x|
Az Bow FASIIEA Ay AP JudETEAEe 2
Tt BolAA HE @At o] A7) X ¢}7] #(dental organ), Aokt
(dental papilla), %@ (dental follicle) 2. & T F o] AlEF Ao dojr}i
A AVAELES] B NEEZ EIste ARSI} ol vttt BApA]Y]
FRkRE B3t AlFE o] A7 AIAEE Kot HoldE e AX
Qeez WaA A 47 710l A B(dental lamina)e] 311 4
o} (dentin)? ¥ %2 (enameDe] FAEH7] AlFgrh. dotds} WIELS
Z+zE A F AEQ AobR A E(odontoblast) 9t H @ 2 A X (ameloblast)
Jgafa AMH 3, o] AEEL 2wl A4 7+ (ectomesenchyme) #7734
(oral epithelium)ell A 7)ol HEth. Xole] AL PTG A

X Apole] BEE HA L Futeg A5 LS FAA o] Fol W (Theslef &
Sharpe, 1997; Cobourne, 1999).

ol RA X X g (pulp) THE SHRE 9

4 Y& A5 e Aobd A #(dentinal tubules)ol#t &= 718 2=t
FolR A N 7% H(neural crest) A E FEle] 2l g EGAEAA 7]
A5, Aolde F71712& FA, Bvlste A3 ste] @ drh(Lesot,
2000). FFEATLE Fotd ) A3stE AAste dH BFT FAHe =
A, EAFo} A (predentin)dl = A 133 T8 w23 22 A4 #

elA & ¥ S (membrane-bound matrix vesicle)o] AR EH o] At AolEA

om
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FAA FHE o] AXEL T V|FOF o]FsHA FolF 9 A3 35 A
29 AP A Z1H(Arana-Chavez & Massa, 2004). Aotdd = 233 3

(%

Zxolu Ao #Aste DA EC] ®ol LAHY, I FFEE
dentin sialophosphoprotein(DSPP), DSPP %35+ deintin sialoprotein
(DSP)¢}  dentin phosphoprotein(DPP) 18] i dentin matrix protein 1, 2,
3(DMP1, DMP2, DMP3) 5 ©| tH(Begue-Kirn et al, 1994).

Bo)al g 2l B g § & o A A (secretory  leukocyte protease inhibitor,
SLPD)& 11.7-kDa #7]9] cystein-rich @A &2 A A A 2AFHRE
H 74 4 71 3A ZAFol de AAAEAA EHHE AR A o
(Fritz, 1988; Jin et al, 1997). SLPI¢] @9 & Fx+ NETGFE CEEHF-9
7HA A EZfEels FEI BHgEle]= FREOE FAH jlow, F4
gerol=o] FEe FATF L FAFHA Eodo] AAG T, AZRH
Gl RS g s EHlol
SLPI®] @M AR A 7|5 5437 515}5]‘“ ZAZ A T2
3t o] B2 A &8tk (McNeely et al., 1995). E=3F lipopolysaccharide
(LPS)ell o3 A= Al AlEef A EH =L LPSe| o &Adstd dFwt
€ #d AsAAEY g ZAFgAES o e Ao (Fritz, 1988;
Ohlsson et al, 1988; Abe et al, 1991). SLPI= A ¥ #&(in vitro)™ A A (in
vivo)oll Al A Aot MELY T4 S FX3t1, HIV #hol 229} Bhe g o}
Ao 7 4 A dtHLaurie et al, 2002). L
I I e SLPI A E Aol 44 S shusts A7 2R E B
= AH(Nick et al, 2003).

AA7A &H 7 SLPIY A8 7HA] 7153 S 2= H|FojRo}, SLPI7}t
Ao} FARA F 71HEE P v¥de AN BIAAL 2 Hs=
Zd gWAZ A9 sl IS FoF AZHY. wEhy, B ATddA

Aol e ARG F gotd FHo| BeIste JormAXolA SLPIY Bg

i

i

s

4 AdAste 71s=

%0,

ROl
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1. 27

ke

w Az

A 18Y, AT 1Y, 4Y, 10¢, 15¥, 20¢4 ¢ A5 (Damool, KOR)E 4%
paraformaldehyde & 9& °1&st &7 LR F, stATE =FE
o2& AHZE8to] 4T paraformaldehyde & oA 16A17F A48 o}
Phosphate Buffered saline(PBS, pH7.4)8 4o 2 217 &3}, 10%
disodium dihydrogen ethylene-diaminetetraacetate dihydrate(EDTA, pH
74) &AM 4F 7 &35t €58 A3kl 70%, 80%, 90%, 100% I,
10096 II, 100% I ¥ 100% IV cl&-& M & Z}7F 1241208 A #3812,
chloroforme.& 93t #4& A3 ¥ S JAFAA 29 stdoh =
215 5ume PO E WE F ethoxysilane(Sigma, USA)2. 2 F®HH {7

Setol=o] LA B2

2. A A

H Eto] =(EGGKNDAIKIGAC)E AF SLPI(mSLPD) ©e¥ide) Fef et
o= A a3t tHFig. 1). A& g SLPI FEte|=8 A fetol= g4
71& o] &3t AF3 S tHTakara, Inc., KOR). $4 3+ SLPI #Elo] =38HA
g FAAZLE A8 E79 dxdo] FY3 A A4 Ak 4oz,
3% Fol F A Wgwge £9 sgen 109 F A WA Agurge
AR @ FH 204
SLPI A2 A A

=



NH2- Signal Pepiides Region(1-25) Secreted Peptides Region
MKSCGLLPFTVLLALGILAPWTV!EGGKNDAIKIGA&PAKKPAQC
LKLEKPQCRTDWECPGKQRCCQDACGSKCVNPVPIRKPYVWRKPGRCV

KTQARCMMLNP PNVCQRDGQCDGKYKCCEGICGKVCLPPM
-COOH

Fig. 1. Amino acid sequences of mSLPI. Rabbit polyclonal antibody
generated from pepteide in box against the mSLPI peptide sequences.

FHlE 2 ZAE xylene I, xylene II 2 xylene IIIZ g3gA & 33
100%, 90%, 80%, 70% €& GAA SR At & st 13}
blocking 2.2 #4847 23d 45 H4(0.2% H202 in methanol) el A
2087 H¥ & ¥, skim milk(2% skim milk in PBS)& 203 A &35t
22} blockingS 34tk 2% blocking & AAAAFL AXA &1 HZE
1:250 H] &2 23 blocking &<l 2% skim milkell SLPIE 3]43te] 22
ol A 1AIZF 4087 A& st A3 F, 23 $AZE goat anti-rabbit
IgG & (Vector Lab, USA)E 1:500 H]& 2 PBSel &43te] 264 30
E7F Ag st ABC Al 2F(Vector Lab, USA) A8-317] 30%4 0] PBSZ
2% F AR AT 3087 w-sAH T 0.05% DAB(Deaminobenzidine
tetrahydrochloride) & ©] &3l TAAIZI & Fel2drE5ddoR x4
A sto] #EE AT

_XQL'

4. In-situ hybridization

676bpe] SLPI cDNAE A& A E de 3 T 15% agarose geloll A 4
A3 2 &3t A¥sty DNA 9HE sodium acetates} A &E &9
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AA 70Tl 408 B FAstd FAAAT. BANL 14000rpm S 2 20
B = dAEF 3] pelletS 9 ©]E DIG RNA labeling kit(Roche
molecular biochemical, GER)$} T3, T7 RNA polymerase(Roche molecular
biochemical, GER)E ©]-&3}9 sense$} antisense cRNA probeZE #2314

24 WoxAgggdy 22 o R gagusy A 7
A F R HN(4% formaldehyde)oﬂ A 1087 1439t PBSE 23] A3 3}
31 0.2N HCIS 2087 A2 & 3 PBSE Al 43ttt 0.1IM triethanolamine-
HCIol A 383 ¥b-§ 3 acetylation 8 94(0.25% acetic anhydrate in 0.1M
Triethanolamine-HCl, pH 8.0)¢l 1083 A &3l tl. PBSE A& & &
& 2 ggad $A4E AA F7] T AR, dHe probea = )
50Co A 16A)17F =<t hybridization A% t. Hybridization §& 2X SSC,
02X SSC I, 02X SSC Iz z+7t A& vk, 15% Blocking Reagent
(Roch molecular biochemicals, GER)7} % Dig buffer(100mM Tris-HCl,
150mM NaCl)& thA] A& 3t anti-Dig antibody & 1:5002.% Dig buffer
I 3Aate] 1A B¢t At Dig buffer [1(100mM Tris-HCI,
100mM NaCl, 500mM MgCl)® #1233l nitroblue tetrazolium salt}
5-bromo-4-chloro-3-indolyphosphate (NBT/BCIP)Z w135t t.  Dig
buffer IV(10mM Tris-HCl, ImM EDTA)Z A3 %, ¥ 1d (methyl
green) 22 txgA st AFAT

2AAAS 2983, 4, FAHEE & F Boiin &l &7 56Tl
=

A IANZES Fu4E 3t nAQS g 5-1087 481, sE= 2%
AHo]l FMoz MT W7x] F£A4E 3 F, Weigert's iron hematoxylin &

oA 1087 FASHA T
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-

11, phosphomolybdic-phosphotungstic acid &% elA 10-1587F €43
)} gAE & FAER ¥ AA aniline blue £Ho] A 10-2087+
3

3t T Z=HFE FASE Y. Acid waterd] A 3-583F A8 &,
, BYAAS AR F Fedn|F oz FEdsoh

2 2 R

nt
o

6. MDPC-23 AEF wj¢k & F3I7%

A4 F A E(dental papilla cell) #2¢ MDPC-23 ALF@2 x 100E
60mm ¥ EF A o w kATl vk © 2 = Dulbecco’s Modified Eagle’s
medium(DMEM; Gibco BRL, USA)¢l 5% Fetal Bovin Serum(FBS, Gibco
BRL, Rockville, USA)3 34 A(100-units/mL penicillin, 100mg/mL
streptomycin, 0.25mg/mL amphotericin B) % 1X non-essential amino
acid soulutiong H7Fste] AM&3tAT. EIHFEE A B-glycerol
phosphate 10mM3} ascrobic acid 50mg/mL-< sl A7 23
E 90% confluent ol A AZEAT 0, 4%, 74, 149, 219, 28¥ <&
AAA JAFHAAH.

23y MDPC-23MZE0|A Tri reagent(MRC Inc, USA)E ©] &3}
Z}7} 9] & RNAE FE319th cDNA 343& 9AslA AccuPower RT
Premix(Bioneer, KOR)E A}-&3e] RTE 331, Ex Taqg polymerase
(Takara, KOR)E °]&3te] PCRE 353t

SLPI Zgtolm= A SLPI A4 A4E § AZHEol= 799 39
Bl S ¥9E EFAA AFAHFig. 2). mSLPI So]4 zeteon<l

m\m

F-5'"-cggaattccagagctcccctgccttec-3",

_7_



R-5'-gctctagacatagagaaatgaatgcgttt-3'2 A &3] PCRS 33t o,
HES274E 94T 6%, 94T 45%, 63T 18, 72T 1%, 72T 5%22.2 A3}
Atk DSPP} type I collagen(Col-I) =#to]w ¢} w2278 Table 19
et Ao

1 gcttetgtecattttcagetctecaggtggttactetgatggecteatggtectgectgaaa
61 cagaaagtctgccacctacttetgtagecagecaagactectgttetgtggectaagettoct
121 gectgtgeaagagcecacagggaggggcecaaatgoatgecactggggecacgectectggt
181 aaagacataaatagtgatcctcgggactggtcatcagagctcoccctgecttcaccATGAR
2 M K
241 GTCCTGCGGCCTTTTACCTTTCACGGTGCTCCTTGCTCTGGGGATCCTEGCACCCTGGRC
22 8 ¢ 6 L L P F TV L L AL G TI L A P W t
301 TGTGGAAGGAGGCAAAAATGATGCTATCAAAATCGGAGCCTGCCCTGCTARBARMGCCTGC
42 v E 6 6 K N D A I K I G A C P A K K P A
361 CCAGTGCCTTARGCTTGAGAAGCCACAATGCCGTACTGACTGGGAGTGCCOGCGARAGCA
62 ¢ ¢ L K L E K P Q C R T D W E C P 6 K Q
421 GAGGTGCTGCCAAGATGCTTGCGGTTCCAAGTGCGTGARTCCTGTT CCCATT CGCARACC
82 R ¢ ¢C Q¢ D A C G 8§ K C ¥ N P VvV P I R K P
481 AGTGTGGAGGAAGCCIGGGAGGTCCCTCARAACT CAGGCRAGATGT ATGATGCTTARCCC
102 v W R K P 6 R C V K T @ A R C M M L N P
541 TCCCAATGTCTGCCAGAGGGACGGGCAGTGTGACGGCAARTACAAGTGCTGTGACGGGT AT
122 P N vV ¢ Q R D 6 Q ¢ D G K Y K C C E G I
601 ATGTGGGAARGTCTGCCTGCCCCCGATGTGAGcCcEgatccctgacattggcgeaggetet

131 ¢ 6 K Vv ¢ L P P M *

661 ggactcgtgcteggtgtgetetggaaactacttecctygeteccaggegtecctgetecegyg
721 gttccatggetcecggetocectgtateccaggettggatectgtggaccagggttactgt
781 tttaccactaacatctccttttggectcageattcaccgatctttagggaaatgetgttygg
841 agagcaaataaataaacgcattcatttctctatgcaaaaaaaaaaaaaaa aaaa

Fig. 2. Nucleotide sequences of the mSLPI ¢cDNA. Nucleotide sequences
of the mSLPI cDNA are shown, with the amino acid sequence of the
predicted translation product listed below the nucleotide sequences. An
asterisk indicates the position of the stop codon. Numbers in plainface
refer to the nucleotide sequence, and boldface numbers refer to the amino

acid sequences.

Table 1. The summary of PCR primer sequences, annealing temperatures

and amplification cycles

T .
Gene 5° Forward 3’ Reverse (i(r:n)p Cycles Size
DSPP  AAT GGG ACT AAG GAA GCT G AAG AAG CAT CIC CIC GGC 55 30  700bp
Col-I  ATT CGG AGC TCA AGA TGT AA  CAG TCA AGT CCT AGC CAA AC 51 35 191bp
GAPDH  CCA TGG AGA AGG CIG GG CAA AGA TGT CAT GGA TGA CC 55 35 199bp




Real-time PCR& F33}7] $13] F-5'-gcccgggaaagcagaggtg—3', R-5'-
acattgggagggttaagcatcatacat-3’ Z#o|HE A Fsgor #HEFE7ALS 9
AT 158, BT 15%, 60T 15%, 72°C 15% %t} Exicycler ™ (Bioneer,
KOR)E ©]&3ko] 55T 94T Atolell A 27 1TH 255 Z@HA it

AEE Yehle S48 4882 d5449 33 e =4
of ol 1X SyberGreen(Bioneer, KOR)S Z7Fstsd on, & wh&k2 20ul
o}

[o]
. B3

e
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1. &3

JSL‘

2 23

1) 2AA 7] 2 F47] %7](Cap Stage & Early Bell Stage)
T3 18d3 AF 199 2&AFTEAAE T3 H D (oral mucosa)S B FE

ol e ZE AZRAGQ X443 (outer dental epithelium), X ¢}7] &

ok

(dental organ), Wx49](inner dental epithelium) % X]o}+5(dental
papilla)7} #ZEHAH(Fig. 3a-d). ZTA 18474 AT 1€9 ZEAAM=
SLPI mRNA® Zd& #3E 4 gItH(Fig. 3a and ¢). XY HAFLS
AR FEAA e, WA e AT dME AstA Bojv F
A& & %H(Fig. 3b and d).

-

S,
ol

2) 2471 $7)(Advanced Bell Stage)

BF 499 =AFEANNE WAE A siA TEAE HFEY
o] 25t SLPI mRNAS &3 x)o = 743tA, Aol = A E 9}
FAotdo e FatAl BFEHAL(Fig. 3e), olA7]el Ederds} Az
A mAZe]l A AR (Fig. 31).

ot

o)

3) A #7](Crown Stage)

2#@71 0 sFslE AT 1097 1599 A TR E dofdo] FolR
A o8] Bo] HHYeH, BB A 2IHH oz sty WA
o diREe] A= FEA HlAUAT AT 1084 FEA SLPI
mRNAE Ao}lRAE o)==} Tomes E7IE THste AolRAEY H
SRR A B on(Fig. 4a, b), 018 T HEE WAL S 53w

Aurgo A FLshA &= A HFig. 4c). AL

rie
s
o
—o
o
o
s
sl
X,
32
1o
™l

_‘lo_



SRl AFHG EFAAoE Y AotA B A A G A H A Fig. 4d).
A% 15904 SLPI mRNAS] #de A% 1093 93 g}

o
3T

A5k ol EAEA M= @S A5 28D (Fig. de and 1), SLPI &
4o AF 1099049 1% Ade RATHFig. 4p). LA IR AF

1
TS o, Tl A A AolAR AXH o BAL A (Fig.

4) %o} & 7] (Functional Stage)
AF 0¥ 2AF LM = Xote BEo] #FAHU oM, SLPI mRNA
T AMEARAE ol 53} AolRA XA THHJAD, XFoAE LT

°k5l9d ©. 9 (Fig. 5a and ¢), S W Z 7 A= 33t x & vHFig. 5b). &

LE A& Aold g AEAT Hile AFA oA #2= oH(Fig. 5d
and e)

2. MDPC-23 A|Z£¥3} 3% = SLPI, DSPP % type I collagen
mRNA<] &4

MDPC-23 AlZ oA 4% , 219 2 28Y B¢+ 38 IPA|A SLPI
mRNA2] ¢3-S RT-PCR¥ real time PCRZ #9131, DSPP$} type 1
collagen mRNA #&d& RT-PCRS £8)4 #a&9tH(Fig. 6).

RT-PCR A%, SLPIE= w3 79A%H oFshA 2ds3l, 214 7H3
AatA dastgen, 288 A B2 A 2th. Real-time PCRE ©]
43 APAME ole} FAG AHE AUTHFig. 6a). DSPPE #3} 444
dgo] AAHow ZFylete] 23 28YA7A BT Type I
collagen 9A] E3} 44 A FE FAH7] AZsiRdon, £3} 84dANAE
oFatA LdEH A (Fig. 6b).

e

4
I
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V. =2 4 39k

(1

X o}t A Z Ay -7+ % 2 (epithelial-mesenchyme) @] 4328 2
3 A EY AEZESL dojdozA HIRAEZL FEH ofu g
gz MEEZEE YFolRAE FH4ETHMaas & Bei, 1997; Theslef
& Sharpe, 1997). 1€ ¥ &g FotmAEE dotd e 712 & el
tH(Butler, 1995). o}2 A 27 (dentinogenesis) & <t i]v-‘r’r—‘?—/‘ﬂ_lﬁ_% Q|
Hojx Y5 mefoz E3HW, HF ndZ@A(fibrous collagenous)
72L& Buste] 9% old (mantle dentin)g FAggth o] #AA L R 7}
A AE7NE gl gdEe] Ausxstd ddE& ¥z Jdtk(Linde &
Goldberg, 1993). AolEA X = Jotdol A LA E dFE9 AE7| 4
AES s Agord el Fsle] @dit) Adoldol A #FEE dwld
& wYgAA oo HnYAY dNHFEZ F5H(mineralized)®d F A ol A =
2 AZHE RS 2R FYHAA Exste BAER Y & Uk
AFotd MEL7) Ao 90%2 A ke AP AS [(98%) 8 7 I1(2%) 3
] RES AXstm, AE7129) 10%4 =8 A s vladdy oy

o)
0

l

Of

[o?
”

o
o

Aol A9+ dentin sialophosphoprotein(DSPP), bone sialoprotein(BSP),
osteopontin(OPN), dentin matrix protein-1(DMP-1), metalloproteinases
(MMP-1,-2,-9) ¥ amelogenin(Aml) $¢] 9 tHGoldberg & Smith, 2004).
TYAo] MBAA [0z HAIAFHE AL o)x wgA §89) A2
wPgA 9 FAgo] AEE FE AL A 2EHEH, &9 T

Ao

AE E27F metalloproteinase®} collagenaseo. 2 & A ) tH(Kirsner &
Eaglstein, 1993). 712& 3342 matrix-degrading metalloproteinase
(MMP)E AT &2 (pro—enzyme)E &4 37} Fojokatr, o] Bx= 713
23 AyEsd FAxEA FEeh. Prototype MMP+  interstitial

__12_



collagenase©] A9t zymogeno. 24 EH|HE= Z4E Fox 10/ A=7}
EZA%t. MMPE ZA 37HX 2 WA S, collagenase(MMP-1, -8, -13,
-18)¢1 MMP-1& L, II, III, VII, X3 olw &) 28311, gelatinasew A¥
(MMP-2)3 BE(MMP-9)2.2 UH™Y AL VY wddd da29, 2
Fe & B50, BEL WAAE, $47 2 AAAZ FAM SHlHE A
o2 A Y} Stromelysins IMMP-3)% 2(MMP-10)& Z2H 22
ZH(proteoglycan), ¥ B.24 ¥ (fibronectin), 27 (lamin), & =}+¥ (gelatin),
I IV, IX® w924 2833, stromelysin Al g <! matrilysin(MMP-7)-&
Fg yuzdd Aty detsw(edstin)] S #AH e A=
I A g} Fd g MMP-20<8 o} 2 A d (amelogenin) 2] 53 ol
#F#3 7] i o pA o] (enamelysin) & EE 12 Tt °]E MMP
AAAAE Bk olyeg AExevIEe] AFe A ZAstEd

(Tjaderhane et al, 1998).

flo

=
=

SLPI¥= chymotrypsin, trypsin, neutrophil elastase ¥ cathepsin G % <]
AAeEL 7FX L glen, SLPI 27|e] @A RH gL AFELS 7=
BA7) dgd] 94X 204 FA02 dejd vk SLPIY FaHE i
27152 H3 BE 43899 Bud 248 B3sted $8% 982

§-t}H(Eisenberg et al, 1990). A A2 SLPI= ZA T datzetAldl & AL

H

|
Aol AR Ese) AHA Ao % G2z BARTGT 3
Ak, BEQ 02 Buo] o5 @ T o8 AEE MMP-13} 99

Byl #ojsts NZHALHAE L FgozA AfxxAe FHE JA G

rr

_13_



3t TH Angelov et al, 2004). SLPI 9o d4HlAEFHELAAAZ &&HZ
Z %, tissue inhibitor of metalloproteinase-1(TIMP-1)¥ -2(TIMP-2)&

WYL EAE AHA R AV B AZTRHES 2Hste 71dS
ste] AAlste Aem dEA vk AotRA LN T MMP-1, -2, -3,
-9 So] HHF T o}F HYHA & collagenase} MMP-271 #st® A}
Z o] Aolr| Ao A B4 5o (Fukae et al, 1991, Martin-De Las Heras
et al, 2000), MMP-2, -8 -9 %°| Aol¢2 FHdA FAHUH
(Tjaderhane et al, 1998; Tjaderhane et al, 2000). W&+ MMP% “go}7]
AT Xoh¢2 P& =4 Aow YAHEH.

SLPI7} X o}olA LA e dA7FRA] e, T5 =3}
o] Agoz FA Fo de BF Aot JotEA X4 SLPI mRNA
gl o] ddo] FAFHAT B AT AFfolA dotd A A F A
Ao FAT tjEo] SLPI &9 Frte Fotd 9 B2 FES AAshe
aYde ZHE 7] fsA e P A A X £2dE T3 MMPE
AAs7] AsiM et FZE AT, dotRAE A A SLPI9H MMPe] 24 3}
ZZABAN g AFE ¥o2 ¢ JYHojop & FAow BHIAY.
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A dAHE F /A FHFE FEIEY. 2% 5 dentin phosphoprotein
(DPP)®# dentin sialoprotein(DSP)©] AolAout ZAstE Aoz AzHE QY
S 1M MacDougall et al, 1997; Ritchie et al, 2002), A= MAEXE
DSP(DPP= ot §4 8 A& Fdste A2 RuHglon, dotd
sk 2 H]&L 114003 = °oltHQin et al, 2002). DSP9 DPP @14

& &Y DSPP A A9 A A transcription)oll 2] diA &0t} DSPP+
Aol A Fo] 3 o] FAAZ &HA I HD'Souza et al, 1997)

=
F9 22 A Z (preameloblast) o) A = #A] dAFHH F o s WA LA A
= DSPP7} 2@ f s Buvt glo} BolRAEY So] FAA} obd A

2
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ATH E3 FH o DSPP, DSP, DPP, DMP-1, BSP ¥ OPN 5& #3}o
AAE 75 fo) AMEEA g o] 35758 e ALE HiaHo
SIBLINGs(Small Integrin-Binding Ligand N-linked Glycoproteins)¥ 2.2
w2 BF 5 A HFisher & Fedarko, 2003). BSP$} OPN-& wo|x 2
AE AR ot A E o} Fold e &R gt

FotRAE AEFU MDPC-23 AIEE 3147 DSPPe TdC 2 3
32 glatlon, B3 49A4RE 217HA 18 wddY 2dH i
SLPI G4 TEAFE 219A47HA 2Ed o] F713tn. ols @ Az o}
SLPIx #3537} dojue FA T JolRALZRE 298 g3 &
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A& e ZAo® Az &%, SLPI9] 2 FAto] DSPPe fAHeH A
o2 "Fo] RNAI U& ol &ate] oAz THHE Aidstd &
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o)y 2l B3 § A A A (secretory  leukocyte protease inhibitor,
SLPDE Agt2€tA cathepsin G} B2 99 AR E4LE AAFOEA
AF74EH (self destruction) 2 FE £4& BE3E 7|5 st Ao= &
HA AT APEAAFFLE A°HTT
HE FUNEoEA B Vd 9EEY AR Fa7 doive #3
°Z SLPIE @HEs) §459 2PGUAR 24 Vel e ALe=
AzZrdn, o=y @A7-A Kol A SLPIS &3 94T o
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THA = THEYAE BEIAT

Zz7 YolA mRNAS @] E£x & #<1st7] 984 mRNA in-situ
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Fig. 3.

Fig. 4.

ARRE 2

Cap (E18) (b), early bell (E18) (a), bell (PNl)(c, d), and
advanced bell stage (PN4)(e, f). Negative results shows in in
situ images at early bell stage (E18) and bell stage (PN1)(a,
c). Masson’s staining shows slightly positive for collagen oral
mucosa (om) and outer dental epithelium (ode)(b, d). Positive
reaction of the in situ and immunohistochemistry (insert) in
pulp cells (pc) and odontoblast layer (ol) was observed at the
advanced bell stage (PN4) (e). Masson’s staining shows
positive reaction in predentin (pd) and alveolar bone (ab) (f).
do, dental organ; ide, inner dental epithelim; dp, dental papilla;
al, ameloblast layer; ab, alveolar bone. Scale bars of a, ¢, and
d indicate 100um. Scale bars of b, e, and f are 20um. oo 25

Crown Stage (PN10) (a-d) and (P15) (e-f). Dentinal tubules
(arrows) are shown positive in situ reaction and expression of
SLPI is more strong than postnatal day 4 in subodontoblast
layer (sl) (a, b). At PN10 (c) and PN15 (g), immunoreaction of
SLPI was shown in odontoblast layer but not in subodontoblast
and pulp. At PN15, strong expression of the SLPI is shown in
odontoblast layer and dentinal tubules (e, f) compared to PNI10.
Masson’s staining of PN15 (h) shows strong reaction more
than PN10 in predentin (pd) (d). al, ameloblast layer; p, papilla.
Circle of a is b. Arrows indicate dentinal tubules. All scale

bars indicate 20um except a and e (100pm). -oeeeeeeseeessesmeesennes 26

Fig. 5. Functional Stage (PN20). After eruption of the tooth, expression

of the SLPI is restricted to subodontoblast layer in pulp and
periodontal ligament also strong (p) (a, c). Negative control for

in situ is shown in b. Masson’s staining shows strong reaction
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in dentin and alveolar bone (d, e). Pdl, periodontal ligament; p,
pulp; ab; alveolar bone. Scale bars of a, b, and d are 100um.
Scale bars of ¢ and e indicate 50um.

Fig. 6. mRNA expression of SLPI and DSPP, Col-1. RT-PCR and Real
time PCR (a) results are identical pattern of the SLPI
expression during the differentiation of MDPC23 cells. mRNA
of SLPI shows strong expression at day 21. «--oceeseeeseememeeeeseees e
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Figure 3. Image of in-situ and immunostaining of early bell, bell, and
advanced bell stage.
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Figure 4. Image of crown stage.
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Figure 5. Image of functional stage.
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Figure 6. mRNA expression of SLPI, DSPP, and type I collagen.
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