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Effects of Ectodin on Differentiation of Odontoblastic Cells Isolated
from Dental Pulp of Rat Incisors

Munetaka NARASHIMA

Purpose : Ectodin (Sostdc1/Wise/Usagl), which is a secreted glycoprotein containing
SOST domain, has been known to work as an antagonist for Wnt signaling by inhibiting
its canonical pathway. Here, I investigated the effects of ectodin on odontoblast differen-
tiation using dental pulp cells isolated from rat incisors.

Methods : Cultured primary dental pulp cells isolated from rat lower incisors were
used. The cells were treated with or without lithium chloride (LiCl, 10mmol/D) for 2 days
and cultured for 20 days. Alkaline phosphate (ALP) staining and von Kossa staining
were performed by using naphthol AS-MX phosphate and fast blue BB salt, respec-
tively. Total RNA was extracted, treat with DNAsel, and reverse-transcribed to prepare
cDNA. Resultant cDNA was then amplified by real-time quantitative 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 exam-
ine the biological role of ectodin in odontoblast differentiation, I transfected short hair-
pin RNA (shRNA) expression vector to transiently knock down ectodin gene expression.

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

Conclusion : Taken together, these findings suggested that ectodin plays an impor-
tant role in early odontoblastic differentiation as a negative feed-back factor for the
canonical Wnt/ 3 -catenin pathway.
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1. #i ka5 Bt

PRBEMIZ O 5Bt 2 5 ONIZREE L, Yokose 51©
DHFEIZ - THF o7, T4bb 5BEBD M
M Sprague-Dawley (SD) 5 » b 5L» 5, 4V
TNT VKB IC TR AR L, TO%, &
WU % 7331 U CrRpEmRE & BRI L 72, T
FUI BRI Z Y EBR R B SHE B L OICH#ER
FHMEREZER SRR ETFL, mAZEOHWE
BREBSODAREBTHIr ST, FEL-H
AR IlomABICHEO L 205, 0.1%
collagenase, 0.05% trypsin, 4 mmol/l EDTA-
2Na (W R &AM, KBK) W IN10mmol
phosphate buffered saline (PBS, = v X A Bl#,
W)L A 2BRR3mlz Aha=
F 2. — 7 (Falcon Labware, NJ, USA) OHZ
BALE, Z0O%, 3=INF2—-T%37CT
200MBEL T b, HMildd&dBERIEE B,
HBOSEEL TIlg2 07z, 20%, BUH LN
BRI A 2 = A F 2 — TN A TR DLELC
L oMifEEER L 72, ZOMREEIROTE%S 6 [0
BMOB U2, SEEL - KBEMAZA37C, 5%
COBET ¢, HEIS0mm I AF v ¥ v —
L (Falcon Labware, NJ, USA) {2 T10% {741
H, X2V GAY YA (100IU/m, BHVEBISE
HH), BIUHBA LT b4 2 (100 1 g/ml,
PR BEE) 230 L 72 ¢ -minimam essential
medium (¢-MEM %5 #, Gibco Laboratories,
NY, USA) TH#E L 7z, Mg subconfluent (=
EL72EZAT, 005% trypsin, 4 mmol/l 2
Na EDTA % &% PBS Bk CTHlilfla & FIEE, 4
L CmEI L 7=,
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AKRTCARELTH S, FBEMEEITEHEL 72,

5. U731 LEER PCR &
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60°C, 25%[ @ two-step method IZC404 4 &
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HEEHE LT O#ED TDH B, Dentin
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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, 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 CCAACG GTA
CAA-3; B actin: 5’-TGA CAG GAT GCA
GAA GGA GA-3, 5’-TAG AGC CAC CAATCC
ACACA-3, ZhboDTI34v—%HNWT, %
NZND mRNA T %R % cDNA DEE
EAWHESERE L UTHW 2 B-actin I2X{T 3
cDNA DN E L L THIEL =, &S, 10,
15, 20H HiZ PCR @ 7= % O iR EL % 1T Wy,
PCR EEMIOBRHRO ST LD, B—2 =7y
FEEMITCH B & AR L 2,
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FEABE 512 6 -multi well plate I Hifa % 5
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bh32Z &k, ¥ 5 HHD ectodin mRNA
ORBREEPEL 7=,
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FEMIBZIZ B 1) B ectodin & B -catenin @ mRNA
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Wnt 77 / = VR EHEFE TS Z &AM T
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