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Abstract

Purpose: Ectodin (Sostdcl/Wise/USAGE), which is a
secreted glycoprotein containing SOST domain, has been
known as an antagonist for Wnt signaling inhibiting its
canonical pathway. It plays an important role of tooth
development through the inhibition of Wnt signaling.
Although ectodin maybe involved im mechanism of
reparative dentinogenesis as well as tooth development,
cffects of ectodin on differentiation of odontoblasts have
not been analyzed in more details. Here, I investigated
the mode of action of ectodin on odontoblast
differentiation using dental pulp cells isolated from rat
incisors.

Methods: Cultured primary dental pulp cells isolated
from rat lower incisors were used in this study. The
cells were treated with or without lithium chleride (LiCl,
10mmol/l) for 2 days and cultured for 20days. Alkaline
phosphate (ALP) activity and von Kossa staining were
performed by using naphthol AS-MX phosphate and fast
blue BB salt, respectively. Total RNA was extracted,
treat with DNAsel, and reverse-transcribed to prepare
¢DNA. Resultant cDNA was then amplified by real-time
guantitative polymerase chain reaction with specific
primer sets for the genes of interest: alkaline phosphate
(ALP), dentin sialoprotein (DSPP), bone Gla-protein
(BGP), B-catenin, and ectodin. To prove the biological
role of ectodin on odontoblast differentiation, I
transfected short hairpin RNA (shRNA) expression vector

to transiently knock down ecfodin gene expression.



Results: Dental pulp cells treated with LiCl suppressed
odontoblast differentiation and mineralized dentin-like
nodule formation. Expressions of 4LP, DSPP, and BGP
mRNA were reduced by LiCl, while the expression of
ectodin, which was transiently up-regulated at early stage
of odontoblast differentiation, was further enhanced by
LiCl. When ectodin expression in dental pulp cells were
knocked down by using shRNA, both odontoblast
differentiation and mineral dentin-like nodules were
notably suppressed with concomitant reduction of DSPP
gene expression.

Conclusion: Taken together, these findings suggested that
ectodin plays an important role of early odontoblastic
differentiation as a negative feed-back factor for the

canonical Wnt/p-catenin pathway.
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HH :EctodiniX SOST FAA V& AT 2 N WAEFEEBAK
THY, Wat ¥ 7 F A zlBEFTLST7yrFI=2RX e LT
MmO TV, BHOBECEWIHWNEOHBERLWE
O, HOBEARETDIEAFRL LCTCEERZBEZL TV
B, —F, Wnt V7 T VR BEFHEHROSLEFAHIIEER
REBEREZLTWD ZEHIBEEIHRLTBD,
dentinogenesis PR B EHE F L L TEHEH SN TWSB, Wnt &
TFIADT 2= A MTHD ectodin B Wt ¥ 7 F 4
IZ{EMA L T dentinogenesis LB E T 5 2 i+ E %
bh, ZThETRETFFHBROHSESLHEECEL T
ectodin & Wnt 7 F A DOHBXCDVWTHRERINAL TV S
BAHBZRRERBZV, PR TR Iy FrOE»HLE
R EBMEIREZAP L T ectodin & Wnt 7 F+ 1 0 B
23 dentinogenesis KX L T EOXSKZERARLTWBE %
M ELEEBHLELL,

# Bt & 5 ¥ :Sprague-Dawley(SD)7 v P O TH O H » &
BRELL- ToMLAEREHEMRZ 5,10,15,20 F
R LERIKCERALE, ZThooBFEREMBICEWRY) Fv
& (LiC) &ML T Wnt Y7 F A EHLRBIZL, &
FEMROSE, BECAHTIBERER T, ALP R &
Y von Kossa BT BZITVWHIFHEREFKALEHOEE KRR
RN, BFFEMAOogEELEL L T, alkaline
phosphatase(ALP), bone gla protein (BGP), dentin
sialophosphoprotein (DSPP),ectodin @ mRNA EH & & b
¥ TH%, £, ectodin @ short hairpin RNA (shRNA)
REN7 2R LT ) vy 278027y, LK
ETEREM T,

WRLEE - BEEMRBMRBICLICLZENT 2 & 2041

NI H X, ALP, DSPP, BGP @ mRNA @ B X M #H X
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h, @BFREBRLEH OB R LI H X h 2, Ectodin
mRNA BB NKER 1088 (SLMB) TEE SN, Wnt
VITFTNEMTBERITFT 4T T4 —- PRy T EERD B
BRI, Ectodin @ shRNA EH R 7 ¥ — ¥ A
KEXd /v 7 ¥y ORE, EXEHMMBEO DSPP @
mRNA BEHIEAAMHIhBTFERAFRLLEHOHB R L M #H
Sk, ThbDOR-E»S Wt V7TV IEBFHFEHEO
FEZEMHLTEY, ZOY 7 F A% ectodin B4 L4
HMECBWTHET I LITEoTRFFEFMRODSIL A
BMLTWBZ BT ER L,

M EBctodin 3B FHFENAROSMELPIHTERFCH 35,
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Ectodin ( Sostdc-1, Wise, USAG-1 )X o BB & o R 2
E VtHY, Wnt #2073 X Bone morphogenic
protein(BMP)D 7 v # T =X F 2 LTOEMAL TV 3,
4 72 b b ectodin {¥ Sclerostin-encoding F A A4 ¥ % F 7T
532 EMDH, WntFF D co-receptor T &H 5 LRP6 I
A LT Wnatl, Wnt3a ® Wntl0b 2 Y@V ¥ ¥ Fo
LRP5/6 ~ O REEHELT Wt 774 #8HlT3C

)

LR EmbE R TW3 23, 07 ®H ectodin X Wnt & & %

KB OEBMIZEBE L TEY, BRETHICBY TIRAR
EO0REYV.HMA YV, EEOXER "X bLNAR,
BREOBEBFRIZCEELTVS, £, BELBWVWTL
EERIIBREOREOREREFELTCEBEA TW3 D,
— 5, HEoHEABRICE VT DL Wnt ¥ 7 F A
dentinogenesis CEEREZF 2R L . 2FFMR O 1
PRAE L TCEESRTFEOERICELBEET S 2 133,
BaXB®ETALALPCLLIVHREL2ZTIT L EHEOE 4L, BB %
By & vital pulptherapy BB E QO FREA LV TR D EE DN D
ZhE T Yokose D 3k Wnt Y 7+ LV 0o BEHBR TH
BT 5 Lef-1 R IFFHBROHSLEZRET DL 2T
TEY, MAES VP EHEBICELY ¥ v A (LiICH%E
BEX%¥, B-catenin® 72 F 7 VY — L il i 5@ eMEET
5, Wnt 7 FNDARF—-RTHIZN ) =HANVEE
BiEHEALEIR T, FEHEMBEBORITIEAR~O 513 HH
EnB3-2 L HLMICLTWVWS, MALIIEDIZ, &F
H  -HMEACUIETS»S T ETREOBEHEBSTFEERICH
Wnt Y7 FADBBEETBRIILERELTWVWS Y, £hk
EbiMALORE YR, Wnt Ty FIT=RARTH
% ectodin @ FE I M B-catenin D EWNERT CT4EHE L, Wnt ¥
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ZINERMRMIT B ELETBLTWVS, LMLERDL,
ectodin 3 Wnt X7 F Az @HmE LT HFFRMROH L%
MBI D2 LTV TOHMEIRERMBAI L TR,
EAHAECB VTS % D vital pulp therapy Bl % © F 2
DY ERDBEEDT, ectodin N EHHMBOKRFEMB~ D
FECOVDPRI2EBEERELTVENEZ@M B3 - L % 8
MELT, Jy PO ED»PDHBL-ZREHERE AL
EEBREYIT- K,
HEBXLOHF®

1. # ke & B

WREMBOSHERD FICHEEIT Yokose b ' F ¥
€ > T » 7, ¥ 2bH 5 8@ O M % Sprague-
Dawley(SD)Z7 » P B b, £ VI AT VEKEBETICTR
UwZWMHEL, 0%, EFNCUE LSS L CEHEME
BMEZEB LI, 2 RAIRIAKREBHWERSESHES
FVIEHBAREODERZESCHABLZETFTL, MA20D
YW EBRZEORAREBTCILOIT o, BEL-HEH
B Imm BICHME LAEDSL,0.1%collagenase, 0.05%
trypsin, 4 mmol/l EDTA-2Na (™% h b X i %, X K)
AN 10mmol phosphate buffered saline (PBS, = v X A
HE, AER) PoRR2BER3Iml 2 Ahka=b L Fa
— 7 (Falcon Labware, NJ, USA)O I B A LKL, * 0O
B, a2 NFa2a—-T % 3TCTC205EBEL TH25H,
MBZECBARLZ2ENR, BELoyBLTCERESED -,
TO®, BUFH LVEBRERREz =2V F a2 —TEmMa<T
AROLEBERZ IVHEREREZERLE, COMREBEIR TR
ZOEYRLE, YBELEAEMMBEE 37C, 5% CO,
RETT, E& 150mm 75 R F v ¥ ¥ ¥ — L (Falcon
Labware, NJ, USA)ICT 10%F &4 mnE, "=+ J >+ G

VW A(100IU/m, ABEHE, HR), BLUOHKEBRR ML
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b4 Y (100pug/ml, HEBREYZHBML 2 e-minimam
essential medium (o-MEM 3§ 8 , Gibco Laboratories, NY,

USA)THE & L=, M B 5 subconfluent T FEL = & =2 5 T,
0.05% trypsin, 4 mmol/l 2 Na EDTA # & &+ PBS B £ &
THREHEE, SBELTERLZ,

2 . M e

B E L - MM E 6 -multi well plate (Falcon
Labwar, NJ, USA)IZ 4 x10° cells/well O & B C#H
L, 10% F4MmMFE, 1mmol/l -7 V2 V 8B (M
F M E), B LW S0pg/ml OF R I AL B (R ME)
WML o-MEM ¥ #8 T 37.0C, 5% CO:HBET T 20
BEEERLE, 2k, BRRKIT2B I LCXHL =,
3. WY Fo A (LiCl) OoFM

EZBHE (LICl#) o#aiE, HXBEHHE3IBAHDLS
HERM AP THEREIK LICL(fTNXME) Z 10 mmol/l O
RETHENDLTERL, 208X LICIZEERVERK
CHELE.HBROMMIE LICI 282 WHER TR
L, PORBOgEHITZ2ASLIRBLE,

4. TN AV HF AT 7 ¥ —+F (ALP) ¥ & von Kossa 3
&

EEMBORKRMIELREBICOWT ALP BEXE&ILEH
Ea B LV von Kossa R BT _EREXITWVWERS L
= o 6 —multi well plate IZ2 T % L 7= £ MK % PBS IZ T
%?%L?‘::fﬁ, EBLIERT 10%PHEFIAL~< Y ITTSH
SFBEEL, B PBSICTTHE L THh H naphthol AS-MX
phosphate (Sigma, MO, USA)& fast blue BB salt (Sigma,
MO, USA)Z2 S RIS Z*PERE T 200K, %
O%, MBEEXEATHESEL, BEXEEHNEE DD 5 %
WEBEAKBE®EL 20 PHMZERECKREEREAE, 5% F A

MBI VL KRKBRLE2OBREIE, TO0ORFER
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BATAKELT»b, BEMECHEEL -,
5. U714 AERN PCR B

6 -multiwell plate ® % # k3 ® total RNA %, EASY
Prep RNAKit(#F 2 7 34 F, AE)c X vHHL, BE
7 ) A DNAD SRR EDE DI DNase 1 (F 5 T X A
Yy TRBLE, EO%, RT-PCREKit(F H 5 34 %)
ZRARVWT, PEEBRLIVILTS A< —ITT 500ng
D total RNA 72 b ¢cDNA Z & L, RVW T cDNA 2 &
LY TANE A ANQPCREFT o 7e, 754~ —#EIX
SYBER Green Premix (# ¥ 7 /A 4 F)12.501 # 2.5pmol &
L, BT 25pl TR E ¥ 7%, SYBER Green PCR
HBIEBELI)TALY A LOHRXBHBITIE, Smart Cycler
System (¥ ¥ 7 "4 F)y2 AWk, PCRERKIE, 95C,
SHRE, 60C, 25 M @ two-step method iZ T 40 % A
INTolk, B, TEBEFRRAICET 5 EHEIL T -
actinz2 N R B L Lk, EF7 574 ~—DHEERF IX,
LT oDO@Y TH 2. Dentin sialophosphoprotein
(DSPP): 5°-CTC AGT TAG TGC CGC TGG AGA-3", 5°-
GAA TCG TCG TTA GTG GCG TTG-3°; Bone Gla
protein(BGP): 5°-AGA CTC CGG CGC TAC CTC AA-
3’y 5°-CGT CCT GGA AGC CAA TGT G-3°; Alkaline
phosphatase (ALP): 5°-TTG AAT CGG AAC AAC CTG
CTG AC-3°, 5’-GAT GAT GGC CTC ATC CAT CTC CAC-
3°; Ectodin: 5°-GAA TGG AGG CAG GCA CTT CAG-
3, 5'-ACT GGC CAT CCG AGA TGT ATT TG-3"; B-
catenin : 5°-GCT GAC CAA ACT GCT AAA TGA CGA-3’,
5°-TGT AGG GTC CCA ACG GTA CAA-3"; B actin: §5°-
TGA CAG GAT GCA GAA GGA GA-3°, 5’-TAG AGC CAC
CAATCC ACACA-3’, T hbooDFXF3A4<—%HWnT,

TR EN O mRNAR KT 2% BHN2 cDNAODEE S B
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TRVHBEEL L TCHWRE BeactiniT® $T B ¢cDNA @
A& LTHELAL, F&ES5, 10, 15, 20 F B K
PCROZEDHDORBBBMET, PCREHOMME B O
GHmicEY, B—F—-F v VEHTHLLIZLEZHERL
it

6 . Ectodin @ knock down ¥

7 v b @ Ectodin @ mRNA &% 3 % knock down iX
siRNA expression vector (pBAsi mU6Pur DNA; & 4 %)
ERVWTHAW,F—-F vy b8 EEFITS5-GGATCG
AAA TAG TCG AGT T-3°¢ L 7=, B {E L & vector % ¥ ¥
5 HHARKEBEMHMMRBICH L T Gene PulserXcell (Bio-
Rad 8, CA, USA) *AvwWik=zVv Z bR b—3 a v
ETCTH®RALE, BAFHI~==2TAOBRY &L
(Square wave, 15msec 100V), 7 B, knock down @ #f
B# L LTHEBRAMED > b — A vector Z A W T R &
KEEMBCEETEALE, BEETHAREDIZ 6 -
multi well plate Ml 2 ERE L, £O®% 200 KR L
THhHLERIAWVWE , Knockdown D R IEEEETHE AR
THHIBICRLONZ DZ L XD, E®5HE D ectodin
mRNA OB EZHEL .

T. EEZEHM W

MM S IZiX Unpaired t-test & A Vv, P<0.05 %
FEZbV EHEL -,

] ®

1. REEHEMRBOSLEIZREFE T LICl QDR R
BERERWAIEOTBRHEOMBRIT ALPRBTHFEEBE &
TH Y, von Kossa P EBEOARLLEH BV BEER &
hTwa, —F, LICIH CadREL LB L THEKALR
HOBNL2L, ALPRELBEBEETH- L (K1),

BESHBIZBIT A LICIL B ? ALP & mRNA % 3 B %
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HEBEON S0% Lok (K2a), T, FRIEDO=
—H—TH 2 DSPP(K 2 1b): BGP (R 2 c¢c) WTHh b
mRNA 28 b, % 20 B CHBRICLET S L 50%
D2 o T,

* BB D ectodin ® mRNA B H X, B E 58 B »5 10
B FTEREL, 20BBERBCERELERI LE (H
3a), Th & F&KI B-catenin ® mRNA H ¥ 3% 10 A H
KERAOE—- 783200, TOBKRBLRPLE (R 3
b ). Ectodin & P-catenin ® mRNA BE N E L £ L » b
NEtHERIOFEBIZENWT, ERHED ecrtodin ERHE I N
BREODRBEBREOWZ2HETCH>»7(E4 a), %", B-catenin
O mRNADOFEREDL N BRECHEBEL TH F0%HML T
7 (B4 b)),

2. Ectodin @ knock down ¥ & FH MK EAR TR IET
B

Eciodin % knockdown L T 5 AR#HE L /- 8485z
B % ectodin & PB-catenin ® mRNA BHEE 5 77,
Ectodin & knock down L 7= # J8 T @ ectodin ¥ ¥ it knock
down L TW2RVHBEBLEEL TH 15S%icHMEIThTHE
D, knock down B RIPIBER &~ (BH5a), =D& X
D f-catenin @ mRNA X 78 knock down M BB ic b & L T H
BiIBMLTYWZ (B5b), —F. ectodin knock down
% 20B BT B IF %2 DSPP ® mRNA % B & iX 7 knock down
MRBZCEBLIHO 4% IZHMHAINATED (K5 c), von
Kossa £ 8 T X ectodin # knock down L 7 20 B % ©® #H
B iX #F knock down MM ICH B L T A KL # & © @ ¥ 2
Wb L Twi (B6),

x =3

SFFFHMBORLELRIELL OHMBEBRERFICEL >~ THEHl B

ERNTWBZ &M bh Tna W 1L12) BiR&IZ Wot &
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TN FPEORAEDATHARAS EROBEBRBIZILVEE
ThdEBREHIhR TE& R 5513, Wat Y7 FAoh
A — FRREIVZ /I =INVER (B-catenin BE) L FE H /
=ANVEBER (PCPREEB L Ca?VEBR) Bd 3, MAEDL P IX
Wnt 7 F 03 bHHAOBRIRATFT—FTCHDII ) =k
NVEREBBRITEFMRBORMLELLEERRBAELEEZLTBY,
EHIERBERE L LICLZRAVWEERMPOLY 7V =0 AV EK
CRATT 47 74— FRAy 78BS EEEZTRL,
TORBIC ectodin P PFET S EzHELAEZ.LL,
ectodin REREFEWMIT PO L >I&FHEMHMOSLICTHERT
BOPETEABETCHDII LIS, FFRATRIILELRE
Uk, FHACAHVWEREERBEIK Yokose b Vi X
S THBIEIhLhTWDS, ¥2bb, £ oHHFKI2EHER
KEET 2Rt dR2EFFFHARFEMABIE 54 L,
BETFEREERODEXRLELEHZERIELIEBRTH 5,
MBI Wnt > 7 Frnroh /=218 T 2bbt B-
catenin  GSK3 B A VUV B, =X F L TP ur
TY—ATHRTOBBEEFFEMRILEOBEREZ W
R B DI, B-catenin @V B E MK T B LiCl 2 HF M
Ll Zd, #FFHMROOH 2L~y — I —ThH 3% ALP
O mRNARE, BRIk~ — A — T3 RKILEFTOR
B, 725 IZ DSPP B3 L O BGP ® mRNA D EH X W T h
bETLAEZ 20, BFFMRER~OHL 2|HE I
TLABALIPEL ok, LICl 12 GSK3p ZHET A &
X o T B-catenin @ UV B ZHMHBL, a7 T YV — A
I X % p-catenin O AR X EF L T, B-catenin OBE RN E
BErAEEES P Mbh T3 1) 2 b%b LiCl
WMIZEY Wt 7o b )=V EBRBEEWLL &
RBEAERFENL D,

Wnt D8 J oAV BEBEOEHILEKRFEAKR O 2L %
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AT DAL PICEHh TW 3B, Scheller & 12 B-
catenin 2 F R ABWMBICBHFHBH Y, Want ¥V F 1 %
EELTILLRTFFARBOAL~—H—TdH % DSPP O
mMRNA ODEHRHAFABEBTFTLT, FREBEHTOERIAMES h
ZEBMELTWVWS,—F,Lim b 29 Wnt chaperon protein
TH D wntless DEBREZET X T Wat ¥ 7 F 0 %85

LERNT VAV 2=9 2 v 0 AWMk e b, M
DRBRX|BIEOERILET DL EHELTWY 3,
CHODBER Wity 7 I NOH /= BBELEEEL
TOLRFFMBAILECEABM LB L2 FTLTHE L,
ABHET LCLEEMNMLT Wat 7 F 2 EHELELEE
ELRTFHFHREAROIILIDH ShE‘FERELXHET
BLDTH B, |

BEBRER BTS2 Wty 7 7108l EFFHMRET
bHRAREN TWS, vanBuchem B THE IR TWVW B L D
K Wnt¥y 7 F A OBFEEALCIYVEFHRI L 3 FH8IIX
KEEN, FEALE (sclerostecis) # 79 '), X b o8&
BEFMHMBEIIEBWVWT Watl £ Want3a & Wo /=B 0
BREPEELTZ2 Iy FEEFFAR~DOS LS TH# X
HH32 ¢ 2BEFL TS 1), ULharLliaait, BFFM
Rz T35 ) A BBOERLE, BHFMMALNL
AT DIENRLEBERIBHRHESDVWTHAEBE S KL T
BT, B0 REABLETH 5,

Ectodin ik BMP ¢ AT 2HEENRH Y, SOST K A
AVYREERhTWD b, BMP L EASBEETHERL &
ectodin X LRPARE A L T Wnth /= IV ERPHE=ET
DI EFMmonT WD 52D 5% b ectodin i sclerostin
L ¥ AT Wntl, 3a, 10bD L 7 F A DT v F A=2R kIZ
2 5 T W 5 92220, FM g 54X LiClEMIT L Y B-catenin

DY VY BREPBHEIAEZIZELERLTEY, 02 Lk
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B-catenin ® 7 v FT7 Y — L TOSBEMPIMA S T W3S
TLLEFRRLTCVWS . AFR TR ELITLICLEMIZ LY
B-catenin ® mMRNA BB R ALET LS LBHL MR-
fmZ &b, LICL TE\MO® X Y B-catenin O E RN FE R/ N E
ETWVW3EEZOND, TR IXVI I =2INVEBREROE
B EREIIARTWDLEEZ bR, Z O ectodin @
mRNA BHEMTLELAZ, Zhid, LiCl BME L5 Wat ¥
TNV DORELEBICHIE T D ectodin I X B X T TF 14 7
TA— KRy 7 BBERFFAREARCEET S Z L
ELABRLTVWDS, BE, MADL T k> THEAEKIC LICI
Mg TFFMREME TO ectodin @ mRNA F B »
MEFT D> ZLPHEEINLTINS, X HIE ectodin BEF
FHMRIMCBCECII>IKERBLTVL S ZAFENIKT D
Tz ® IZ ectodin IT % 3 % siRNA # EM L, ectodin B H »
knockdown #fT ok, T ZCTEER I LT, *HAKCH
Wi B vectorfi v 7 R D U6 promotor FRWES DT,
T D HFHEIT LD knock down FIRIEIEBELSZFHEAK 7 BET
BRieHrbhdZLTHE Y, AHFAECBTHHEES A EA
# real time PCR O #F R » 5, ectodin ® mRNA % BB
siRNA IZ & Y knockdown & v 7= Z &L R HERBCTE &,
Ectodin knock down M 8 ® 5 ®# 20 B RIC X . R F F M
o, REFLOBBETHZ2FRLLEEH X DSPP O R B
BHALI»PICHMB Eh TWVE, ZHIE ectodin IZ X ¥ Wnat
Y8 MmE & h T Wi, knock down I &V
ectodin 2% Want ¥* 7 F A 2 WA T IZ3HENLL 2D Wat
VP A DOBEHRMAERBIMRL, TORRERTFEMARO
SGledMmMl s hite®BHB bR 35, Ectodin % knock down
Eh-HEMRIZIZLREBSAFBICBVWT, BEKEHLDIZ &IZ
B-catenin ® mRNA EHENMBBICHLB L THEMNLT

WA, THRHEBEL»PIZ Wty 7 A0 Hh ) =8B O
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FHLEZEFTLTVS, —RIC, WntidElA— b7 T4
V,RT I FTA VTSI LERRALR TV I kL 2D,
EREHEMAEY Wnt) ¥ FE2EEALTWD EEXSH
5

Ectodin BB HE R 10 BB v i bR Cc—A
ML EH 3T 52 &L &, shRNA @ transient R EH » 6 £ %
5 &, ectodin @ Wnt Y7 FAMBERCLIBTFHER
oA ERBRISEOL BRI HER CEBAL TW
PEFAONELimb M OREFFMBITI VT Wat ¥
Z >3 Runx2 %2 F H L, dentin sialoprotein ® 3B B %
WHTB5ILT, BFFMARICENDRNT B 20 =X 4
THALPRLTVE. BELTLLEFHMATHDL KK ectodin
ODHERSL, Wt 7 F 21 L3 Runx2 BHRICEE T 5 -
EREIVFRFFHARODAEEZMEBENICEHGSEL T W5 L2
Abhd, LAAL, KRB R T Runx2 & ectodin & @ E5
BRIC2DWVWTERMLTWARWE B, ectodin 2¥ Runx2 %
BEYYDIIRERLTVSIDZ DWW TS BHFLLIFR
BUHETH B,

W

AHAEICB VT ectodin DEFFMBO LI RIET
FERBCODWTUTOoHmAXAE L L,

1. Ectodin i35 ® 10 B A THERENRNRE KL 2o =,
2. LICLOBWME LV RTFMBLILI XDEH I 5 FH
WEBWT, ectodin BHE VAL I ER L -,

3. Ectodin ® B H % knock down L THi#l + 5 L & F 3%
Mg E X, ectodin iIZ X 5 Wnt/B-catenin & B
DAEEHFLTORITF 4T 74~ FRy 78BOEE
BREERE,

U EXY ectodin RERMHERKTIHEAL, Wnt 7

TArEBLTRFFEAREEAROSILLERE LT3 2
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ERRHEMNLER -,

. W R
MEKRADICESL, “HENE, ZHHETEVWERAE X%
HER BERTFREZEE REBEERZEZ HEEEHR
BCRELIVERHOERZRLET, T, EPNKEHR
W OwEAREFRFREE KRFEEFIFOERLEFIELBE
L %5,
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B1 BB 200B0aKLtEBHROKEME 2 R T,
G BETCRRTFTERERLELEHLNSEEER SIS TWY 3,
b: BMBORBB AR, c: LICIHTCREKRKLEHGTOER
BeBdbhwv,d:LiCIBEOBEXGE, EPRIXARHFR.
TREIBEMBMEFRR (R — A X —=200um)% 57+ (ALP &
von Kossa ¥t 2 )

B2 :LiClEMNBoOE B EHMAKEIZBIT 2 mRNA ¥ B &%
fH. a: ALP (% ¥ 5 B H) , b: DSPP (¥ % 20H 8) ,
¢c: BGP (& 208 8B) #3573, % : P<0.0001

B3 HEHE (LICITERMN) T ruEFHAROR
BB mRNA OB BB M2 =T,

a: BB H AL ectodin ® mRNA ZEH Ef, b: &% p-
catenin @ mRNA ZH E{, N ZE B-actin & LB L -
MY EETT. % : P<0.0001

Bl 4 : LiCl MM BEOE X 10 H B ® ectodin(a) & B-
catenin(b)® mRNA O HH XM EH B L =TT, % : P<0.0001

5 : siRNA T & %5 ectodin knock down e D #2 % 5 H H
B % ectodin(a)& P-catenin(b)?® mRNA 8 %t % 5 & %
R$ . c¢: ectodin knock down FE D5 3% 20 HE HE © DSPP
mRNAZH BN EELRT, * : P<0.0001

B 6 : siRNA {Z X % ectodin knock down e D # 3% 20 B B
KBUTLI2RFTERARIELEHOERHERE RT,

a: AMEE, b: ectodinknockdown BEOHABRBH AP R &
3 (ALP & von Kossa Bt 8 FF R ) ,
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