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NFI-C Z£ 479 dol2 Az 25315 ol|lA] DSPP2F BSP mRNAS| L&

NFI-Ce 44 o2 ZolRAE, FRAZ 281 NFI-C7F 24E A9 X240l L A3 Aol ra ¥ B3}
o o}ide] sltkzm A glet,
E A& NFI-C (-/-) BF oA 2# 2 229] Fold < A3 FolRA T FHES AJoluA|Fo) Eojdoz ut
&3l DSPPS} ZEAEd| Eo]® o2 uhg3l= BSP $AAE o] 23 in-situ hybndlzatlon% ot dste] e
2e Aas A
L NFI-C (-/-) A3 9 72 M A7 ol & a2 Ao X2 golade A=A gk}
2. NFI-C (-/-) BF 9] 3o} "x]9) 2 AJobd & H|wA Bo] FAHY oY, AZ0] Aopa e 45 3] g¥gir},
3. NFI-C (/=) BF 9] 3tk A9 FolvA L Fej7l Matsd o, F48 dobd o] A2/l d8e Fye 2
Aot

4. NFI-C (-/-) AF ] 7R olA X q8919] olmA Zo|ME DSPP7 723 W= o, X259 e] Afolma o
M THEA] BTh £ NFI-C (/-) AF oA Ax)9) &2 olmA Lol 4 DSPP7} okshA B = o).

5. 8% AANM A9 HolmAMEAME BSP7F HdHA @stout, NFI-C (/) AFoAE BSPr} 78 1wl
At

ol’de] A3g FHs £ w] NFI-C7} 248 A$ AoluAEr) TuA T8 23us H830) Wsls Ho| Aoz
Atz g},

F20{ : NFI-C, dol=A % 23} DSPP, BSP

I.M B o} X444 9= Xo}7](dental organ) & &Aste] WAL

7F E3tet] M-S P4sta, A7 % (neural crest)olA &

Aoks BE FEE ke ok, A@Rsle) Holde AT JuGA FA E (ectomesenchymal cel)E X 45
Y HEA, 2599 dold g g g #ekd So) 5y (dental papillae) & g3t Fold3 X5 AP} w3t
AT, 2JAF2A 0 o] TR AFEFAZ LA 9l AT FHel Al DAHMEE X3 (dental sac)S B4

3] olZo] Wetd, AFAAY 1e)n 2B FAake et

HANKRE O & A BAE HARRAE, 280 SRAZE 23l 22 X
BEZOIN E7 MYE 3758 obhAlol i3t 232 23 tissue recombination)$ Tl A
AT AW cop Ty oAl o) Hale 4] 2A7} WAl 274
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X ote] A Z7]o AT AR} HFH| A E
Adetn], o] B9 FHR AAANN frelet duEy HEAE
7t oA F3E). dolr] (bud stage)dlE X34 #3)
e T2 JuEGA TIA T} JolRAE AAE 2
FIRAEZ F3lete] old & A3} 2437] (cap stage)
% 37371 (bell stage) &t uigA HEM T B3 FE0]
o3 AoAEE HEEE PG ¢ I HERAEE B3
sof XA MPFAE Fgo 2N Ao] P}, o
A7 FedS g A BMP, FGF, SHH, WNT, 181
TNE 53 22 th¥d @ Mxsl, -2, Dix1, -2, 283
Pax9 53} 22 HARIA, aFlx 3 AA 0] #ABE
Ao A JeP7. 13y o] gkt e xo}d
Aol T B2 8719 #AE AEs] guA YA
&t

A#e] Aol 1 2% UiX/43 (inner enamel epitheli-
um)# 9 X33 (outer enamel epithelium) T3 0.2 o] Fo]
7l Hertwig 3% (Hertwig s epithelial root sheath)7}
A2E webA sl AugA HGMEQ XS EREE
FotRA O E3LE Ridlo] X2 ol S AT,

HA7A, NEe] P L gFd, Adopdo] A Xo}
Wge| 279 Bofste fRdAE BlaA ol L7l whd,
Aol W&ol F71Q1 AT Aoldel PAJo] AHH FAA 2 7
Aol M= A9 A79 bl giot.

FAHQ Aoz Aol Aol 0 A7t e
tl, Saini 7 G 79 x| FAHA F& 3FHE B
A2, Ozer 57L& Ay GpA| oA x| o) FAEA &
AU g3 F5e FAE W x| @delde Fd 2o
& Aotdel Ao vt s AlY Yol RIS
(dentin dysplasia type )& B3 u} ¢Jon] Mac-
Dougall 5" ¥ 4A Q0 Aot 2 Qlgte] x|obr} 414 whz
3 FAzE ol FAF F Aot FehE Witkop 11
311", 2l AT Adobd BP4%59] 99lo] 91zt 44
A 4q219) AA F4219 dentin sialophosphoprotein
(DSPP), osteopontin(OP), dentin matrix protein 1(DMP1)
o] Ed¥old Zolgta FH At £ Xiao $9F Zhang
T 183 139 dobd IARAZ ¥o] DSPPe ¥
olel oja) WAt Hug vk DSPP Z dentin sialopro-
tein (DSP)# dentin phosphoprotein(DPP)o] Ato}de] &
71 33 #A ol #olsl= o= 3T 5 g

# 2ol Steele-Perkins 59& NFI-C (-/-) A# A Aot
Ax]¢] ool gl s, st AX e A7) LA @
FEo] vy gAY Fe 2ol AT e}t w3
A AR A4H oz AT A2 wgo] Holx
Setha Baste], NFI-C7F X 2/dotd-S A ste AolrAl
o] Bl o] Fa¢ I e Aoz 335 v oot
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&&= DSPP mRNASH 2244 So]|x o2 &3+ bone
sialoprotein(BSP) f4A& ©]-8-8 in-situ hybridization<

Bt ATt

o

[. Az o Uy

1. =22 At

AT 1449 A BF (wild type)® NFI-C (-/-) AH
(knock-out A#)E Dr. Gronostajski (Department of
Biochemistry, School of Medicine, State University of
New York at Buffallo) 2%€] Al3o}, 4% paraformalde-
hyde (PFA) §9& o] &3l #F wgstqdct. stetass £
3l setFS A&l 4T, 4% PFA £99A 16417 A
e & DEPC-PBS€922 2417 AAsta, 10% EDTA-
1% PFA (pH 7.4) §949)4 3537+ @3]s}m, DEPC-PBS &
dol A 16412 Bt AAHS & 70%, 80%, 90%, 95%,
100% I, 100% 11, 100% 111, 100% 1V &32-&% 77t 30%
A gt Xylene S04 43] 1A A2 e 3 B9
of wt BepA Zwjdta um FAR DA T A FE £
o & z)ote] HZol $AHA g T ethoxy silran-coated
slided] Bo] 22282 AF3ITt

2. mRNA in-situ hybridization

cRNA probe® ©]-&3 DSPP9} BSP #AA ©HES A3k
Froz A3 T pBluescript-SK(+) vector (Stra-
tagene Cloning System, La Jolla, CA, USA)<lsubcloning
2 v, d71- 8-S EA8ke] DNA inserte] a2 891319
t}. DNAE A ¥3}8l3 Proteinase K2 23 ¥ DIG RNA
labelling kit (Roche Molecular Biochemicals, Mannheim,
Germany) &t T3 2 T7 RNA polymerase (Roche Molecular
Biochemicals, Mannheim, Germany)& ©]€3l% senses}
antisense cRNA probeZ 2331t}

ZARE AL Folo] F£H|FF ARES xyleneL.E 5
24 33 & gt HEletn 100%, 90%, 80%, 70%
ethanol® A2 SRy & A% & 2H A (4% formalde-
hyde in 1X PBS)dl| 10%3F et} PBSZ F A A3
3l Protinase Kell 30% &<t Ag] & 0.2N HCl&9o
20% <t 2178ttt Acetylation €9 (0.25% acetic an—
hydride in 0.1 M triethanolamine-HCI, pH 8.0)¢ll 103t
HEleta 2X SSC(0.15 M sodium chloride, 0.015 M sodi-
um citrate) 2 F 2 ARG G5 g5 9 EX(70%
ethanol: 1%, 80% cthanol: 1%, 95% ethanol: 2%,
100% ethanol: 1%, 100% ethanol: 5%, 95% ethanol: 1
2) 3L AH 37 FAM d2AFD. 50% formamide,
10mM Tris-HCl, 200xg/ml tRNA, 600mM NaCl, 0.25%
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SDS, ImM EDTA, 1X Denhardt s solution, 105 Dextran
sulfate”} T hybridization & cRNA BAAE 1:300
~400W 2 3Xste] A&3 F 50CAA 1623 £ hy-
bridizationg A3},

Hybridization ¥ 2X SSC, 0.2X SSC ¥ 0.2X SSC-50%
formamide® ztz} A& & g 1.5% blocking reagent
(Roche Molecular Biochemicals, Mannheim, Germany) 7}
¥+€ Dig buffer 1(100mM Tris-HCI, 150mM NaCl) 0.2
THA] A& 8EaL 1% blocking reagent® 3083F X 2|3F & an-
ti-Dig antibodyE 1:50022 Dig buffer I 343} 409
A 30&3F Aelsldth. ©Al Dig buffer 11(100mM Tris-
HCl, 100mM NaCl, 500mM MgCl2)2 A3} nitroblue
tetrazolium salt and

5-bromo-4-chloro-3-indolylphosphate (NBT/ BCIP)&
WA3t3 Dig buffer 1I1(10 mM Tris-HCl, 1mM EDTA) 2
5%3t M3 th methyl greeno & )z AMsle] 33l
Ao g #FEA

A)

Al
=

.

Zxf
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1. Zo 4%t NFI-C (-/-) MFe| 23150l Motz AM|zo

A DSPP| g8

% AR A AT A2 Fold S JAsHE HolrAZE
2 717 23 AL wa lglen FAE Aoldd
g S By on DSPPA A BdE =
2 AAHFig. 14). ¥ NFI-C (-/-) BHe] 73
TR A 2B ol FAshe AolBATE FAH
AEe] FHE Holw, AL “doldo] A H o]
W= a2y X 2R 9] doluA EellA e
BE A FUHFig. 1B).

273 AF e NFI-C (-/-) BF EF A5 S ZEA
e JuidA TEAE I Ao v uE 2§29 A
X2 o]Fo AolrME AFTHE (preodontoblast)E&

m

P

®)

Fig. 1. Expression of DSPP mRNA on the odontoblast in the longitudinal section of mandibular molars from wild type
(1A) and knock-out (1B) mice. A: A normal molar shows normal shapes of the differentiation of odontoblast and the
formation of root dentin (arrow head). The strong expression of DSPP mRNA shows in the odontoblast forming crown
and root dentin. B: The odontoblast forming crown dentin shows normal shapes of odontoblast and strong expression
of DSPP (arrow head), but the odontoblast forming root dentin, especially apical, disappear the secretory activity of
odontoblast (arrow). (E: Enamel, D: Dentin, P: Pulp, HERS: Hertwig' s Epithelial Root Sheath)
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DSPPel %&s)4) &krh(Fig. 1A). 47} w&¥o] Row, Aote] Wr%e) Fwe Ao}

B4 AR A 99 BRANE BUBoZ 2 P9 4 Fo) Ay P4He] dovt AT} et §AK e 5
oHdst gobd wde] FLHoR 4 WA YolmAEE 2 AEEe] /1Tl FAse] dglon] FUB ATAE
DSPPY| b SRAH9TH(Fig. 24). T2lu, NFI-C (/) DSPP7} okabll walslis A€ 248 4 9inh, wa ug4)
A XYY TR E B39 goldo] YA gob A9 Jold & Aok AobuA T AXe FHE s

A) B

Fig. 2. Expression of DSPP mRNA on the odontoblast in the cross section of mandibuiar incisors from wild type (1A)
and knock-out (1B} mice. A: a normal incisor shows well formed circular dentin. normal shapes of odontoblast and
strong expression of DSPP in the odontoblast that line the inner surface of the dentin (arrow head). B! Incisors of
mutant shows open area on the lingual part of incisor as a result of fallure of dentin formation (arrow). The abnormal
oval shape of odontoblast, and loss of polarities, imegularly arranged odontoblast, which show weak expression of
DSPP, and the thick osteodentin that contains numerous trapped cells, empty spaces are observed (arrow head).

(E: Enamel, D: Dentin, P: Pulp)

(A) B)

Fig. 3. Expression of BSP mRNA on the odontoblast in the cross section of mandibular incisors from wild type (3A) and
knock-out (3B) mice. A: a normal incisor shows no expression of BSP in the odontoblast (arow). but strong
expression of BSP in cementoblast (arrow head) and osteoblast. B: The incisor of mutant type shows strong
expression of BSP in odontoblast (arrow), cementoblast (arrow head) . and osteoblast.

(B: Bone, E: Enamel, D: Dentin, P: Pulp)
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52 YeiS Boln A TolA AL i
DSPPoll%x HlmA ksl e AL

NFI-C (-/-) B39 74 F¢ ﬁl‘wﬂ A Wgdo] 2A 3]
Q= TR s x| 2Aaobale] AR A &
BRI E YA ke &3 F90 vB A
gotd 3} 23ot A 27t DSPP okatA LA = <
g U

NI

MZFet NFI-C (-/-) 4
°| BSPe| &H

MZF oM 28150 AotRAME

24 AFY AA I TRAME Z FAE FolA 3} Ao}
A o] fARoz 2 wjdd JolRA EollA BSP7F #d
HA @2skon YAHE FolA L de NI EA X (cemento-
blast)t 2EHE wel EAste S EA X (osteoblast) =
BSPo] 73 @d & ®th(Fig. 3A). ¥HA NFI-C (-/-) BF
o] Ax YIFE B NARATE FRATE BB uRA
2ol & Hol= JolBA XA = BSPr} ZsHA wE e

Fde B AU (Fig. 3B).
V.52« et

Nuclear factor I(NFI) family AA-EA] JQASE &, A
7, g€, 9A 9 ARl M e NFI-A, NFI-B, NFI-C 18]
3 NFI-X9] o] 7H] f8AE2 o] folA glom, Al elx
adenovirus®| DNA EAo] Z 93 a2 A& S5}
NFI-A #8737} glom o] el o] to] 47w NFI-B
7t AAEHE W9 He LA o]io] AP H I
Steele-Perkins 5%l 9JsPd NFI-CE Z&A17 A 73
9] A 2ol PAHA @ AL E Kol NFI-Ce A2 old &
ete dotrA e F3lFgo] dFE F= oz A

= dotd & FA3te dolRAXE
b = i A B R 7}7\]4 AL ety
AT/ obR /‘ﬂE(preodontoblast)‘“ A E57)(cell cycle)7} 5
g, v B3y Sl mitotic spindle A 7+42

3 (epithelio-mesenchymal junction)?l 714 2H{basement
membrane)o] F2 o2 HiEHT. 71493} HEE "‘0} =4
¥ AFAEE ZojAA A4y FEHE Holm S5 2
glo] X Sofl YAeta, EA A (Golgi apparatus) & @
o HAEA H, ZRAHRF AT GER) o] AL FYol
wadle] Azl A& HsiA vd=Y d4Se /‘1]3_‘_?——_1
RFES 2R S b BotRAE AFHES} JolRAZR
£3l5ldd A %9 Aol (mentle dentine) & B4 £ 7|7}
& AR (50~60um), WAEe] F2AF (adherent junc-
tion) 7 B T e} HHo] gle Ao 4y X YA3 (tight
junction)o] B & waste] Aotde] YH S wet 3 Fo2 )
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o2x v u)s:3t A E(epitheloid cel) <
E]-Z”) 23lE AolrAZE A1, A, AvE 2 AVIE
293, 183 decorine™ bi-glycan®}t 22 proteoglycan,
osteocalcin, osteopontin, osteonectin® %2 B
A}, azla goldat JolRA X Sol4E 7R e
DSPPE Eo|d o0& gAjate] Hulg®,
ZFold 7)1”o] HastA el wa} ol

AzE A% F
!

FL 3l olBanl, AT B7)50] YAZ0| FAFQ Ao}
4 74e) gAR 2N Aolie] FAR. AuT 22
w)

>

dold o] AR T AAolRAIEY] EH|EFLE X
oA eXde] gl g Xofe} Zol Y&, Y T4
2 9Fo B Qlsta] 13} AdolRA X7t AgE™ 7‘]—1—1414 A
A FE7} AFobmA) LA E (odontoblast-like cell) 2 #-3}3}o]
FE2Jo}d (reparative Z-& tertiary dentin) 4.

B A3 NFI-C (-/-) BF ] #3] ATl e ot
o] AgA oy FUF FFoz FAHGOU, AIHME
Aotdo] Al A HA] FAUTHFig. 1B). ©]= NFI-C7} 371
Aole] By A, 53 A= PP F8F 4LE dvte A
< oujgit}. ste} A9 I TR A A5 Aoldo] A
Q;q 1-; B} o].qa]. 11-]‘3}7‘\___14,} o] 4?‘5]. A]-o];d oﬂ wo :,17}01
gom, Eae B3-S EATH(Fig. 2B). ol= Beertsen &
20)0] Feo| st} Ax)9] ANF o} X Fold S A3t
JolRA o] 7)5o| tha thattn Bag v gled, &
AN E FH e A7 ol stet AA)e] ot A7
Aol 2 +% 9 & Aeg 28 4 gt

3 Beertsen < u9d S #Hste B4 mem-
brane-type matrixmetall oprotelnase—l(MTl-MMP) s 4
£ AH A A ote] WE B8 7| A2 ZHolrt A%
2ole] 1/34 =& Folxria Bustel MTI-MMP7}F 11| |
29 A} K ote] WEo] 298 AEgE e AAEITH W
2hA & dpoA 9] NFI-C (-/-) AF 9 A2 v|L& 3l A
MT1-MMPe] 9] tg 27} 7% Bag Aoz Alw

L

T

L2123
AZ7F 34E WUR AE7F Aolxz, AEA7#(or-
ganelles) 59 BX % W3lsl1l terminal web® 3314, 1

g 54A AZE7|E0| FAETY E3 vl (micro-
tubule), ?fﬂﬂﬂ*}(mtermedlate filament), "l AAHmicrofil-
ament) ¢ Audx Fasditd AYAF(tight junction),
R24 8 (zonular adherens) a8 =28 (gap junc-
tion)e] F4de] S71a, olejdt AFFAEL AE7|H 5
243 IS W dolBA R V|FH EFe AT,
o] IR+ fibronectin, Decorin, TGEBs, IGFs, FGFs °|
Hoste Aoz FH3tn Yo, B AFA NFI-C (-/-)
AF ] ol M L= A Aot BA L] e o thEA A XY
717} 23 8198 moko|lom, AE FAF ko] A4y
o EEREA e FFE ERATH(Fig. 2B). ol °l
23 ATFA B9 FAFHY ol NFI-C7H A3 T2 14 ea



Bodhs A2 3 5 U, =& ol2)F 2R 4
B2 Aste] HFFAQ PolRAEE L THPAY HHo 2w
A E} FARIA F4E Fotdd ddso] et o) A%
g Aololl A Fatslzte] o8] A E 2719 $E A ob)
AZ7} FAEE g Hole 24P gx)git}

DSPPE vlmg A Tl 24 N EFQ Aold-E —Eo]
A=, shie] fA2RE DSPY DPPe| % 714 ghidg
FAste] Goldel Hzs i 2o AL e Ao

E g9A Yo, vkl BSPE 29 433 #Ad| Tolst
€ A= geA 9o BSPS DSPP7} 23 Aold g 71
b= A gl Bo] o] gdT}

Ye %2 dentin matrix protein-1 (DMP-1) < 43|
A Aote] Bdn A7) AAolA wg& Aoldo] Aol
2 AgekA] wol & 257, 92 predental zone, $77} 7+
a¥ gold, aelu A43stE Aol2 Ruslyed), o A
ol JHFASTH FARRE 2o, 252 =3 DMP-19]
2&d AF A DSPPY] 2 E A3 ZAaHgIta B o)
%t ol Sreenath $%°] R3d DSPP #AAE xiuhst
AF A LA Role] 23} Ak, o] AT DMP-1
o} DSPP #4AE 288 71540l YLe AR E3
Steele-Perkins 5ol 28}H NFI-C #-dzte 2o} LAz}
A A TEAEAE BASA] G3 AolRAE A
TA XA LHE]7) Al&slo] Folmaze] B3y} Ag)E] ol
Zoll w2} d¥o] Fkitka st £ AFolA NFI-C 2
& AF9] 7R X2 299} AA oA AolRAEE DSPPo)
SRR FAY o BH L B, o] Steele-Perkins
o] FRd= AT} Zo] NFI-CY 71%S Ao zn A
OFRA X7} E3tEe B)o] FAAQ B3} €A Hald
DSPPY] 83 247} o] Fo4x]2] githe AL AlAlshH
FOIRAERA O EAHS Y& Ao gL}

¢
o =

d

2 Q7N B A 3kt AA] AdolrAEE BSPrL A
& WAER ko, NFI-C (-/-) ABF 9] Az FRME=
WARAE, TRAZAMY FALSHA e 2EL By} o]
€ NFI-C (-/-) BF 9] FolAEe & F4sks ZRAE
o] 542 vehll= Aoz Az 4 gl

£ AT7E 335t B NFI-CE AolRAxe] B3ld 2
23 A4S W, NFI-C7} 2EHW JolRA = Bao) &
A& A%t FEATE EHFPo| Hglel: o F2y
Y, 23343 9] 7133 o] NFI-Co 98L& 79317 93

g

= A

Me Be A7t Basitn A ed
V.2 &
NFI-Ct 4802 JolBA Y, ZFRA X &R 5,
NFI-C7} 2&8 734 X230l & P4 ehe Fotur el

Boll ool gleka Lein ol
£ Q7€ NFI-C (5 4494 1% 3 429 4ojdg
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éé}L ole AT BHY-E Aol A Eof] EolH oz ut

H= DSPP9} 2 R4 ¥ Eojd o2 wh$-5l= BSP AR}
°o]-8-3} in-situ hybridizationg &3l QFstd e} 2

A% E AUt

NFI-C (-/-) 59 FA A & Zold & FyH oz g

AER o, X2 ol & PR it

.NFI-C (-/-) 719 3ot Ax|e ¢35 dopd L Blad 2
ol A= o, HAEe] Jold & A A ekgtrt,

.NFI-C (-/-) B# 9] atet AX o] AolmA = He)7} A3t
HeH, 34€ Aol el A2t Al IS B
At

. NFI-C (-/-) B39 FA A & F9)9) Jolma Zol| A
= DSPP7} s wra=gloy, X2 299 Aolmag
M FAHA &gkt £ NFI-C (-/~) AF A st
AR o] ¢F golBA Zo| A& DSPP7} oFslA 2a =t

B BRANA Ax 9l olrAE A= BSPrF 2EE A
%skot, NFI-C (/-) AFoA+e BSP7} ZstA 2]
ek,

ol’de] Ag F3t B o NFI-C7} A&9

AE7L ZRAZE B35 Fdg) WgE iol

Atg€e}
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Abstract

EXPRESSION OF DSPP AND BSP MRNAS DURING ODONTOBLAST
DIFFERENTIATION IN THE NFI-C (--) MICE

Hyun-Ku Jung, Chang-Seop Lee, Sang-Ho Lee, Nan-Young Lee,
Heung-Joong Kim*, Joo-Cheol Park**

Department of Pediatric Dentistry, *Oral Anatomy, **Oral Histology,
and Oral Biology Research Institute, College of Dentistry, Chosun University

Nuclear factor I (NFI) exists in the odontoblast and osteoblast. NFI-C null mice demonstrated aberrant odon-

toblast differentiation, abnormal dentin formation, and molar lacking roots.

The purpose of this study was to examine phenotype of the aberrant odontoblast in NFI-C null mice and to

evaluate the expression of DSPP and BSP mRNAs in NFI-C null mice with in-situ hybridization.

The results were as follows:

1. In the NFI-C (-/-) mice, the crown dentin of molar showed normally formation, but there was no root
dentin.

2. In the NFI-C (~/~) mice, the labial dentin of mandibular incisors showed relatively a lot of dentin formation,
but the lingual dentin showed defect.

3. In the NFI-C (-/-) mice, the odontoblast of mandibular incisors revealed abnormal shape and trapped in os-
teodentin-like mineralized tissue.

4. In the NFI-C (-/-) mice, the odontoblast in the crown dentin of molars showed strong expression of DSPP,
the odontoblast in the root dentin of molars was not expression of DSPP. In the NFI-C (-/-) mice the odon-
toblast in the mandibular incisors showed weekly expression of DSPP.

5. In the wild mice, the odontoblasts of mandibular incisors were not expression of BSP, but in the NFI-C (-/
-) mice the odontoblast of mandibular incisors showed strong expression of BSP.

These results suggest that odontoblast in the NFI-C (-/-) mice changes the phenotype into osteoblast.

Key words : NFI-C, Odontoblast differentiation, DSPP, BSP
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