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ABSTRACT

EXPRESSION OF OD314 DURING AMELOBLAST DIFFERENTIATION AND MATURATION

Joo-Cheol Park?, Seong-Min Ahn*, Heung-Joong Kim?, Moon-Jin Jeong?,
Min-Ju Park?, In-Cheol Shin*, Ho-Hyun Son?*
'Department of Oral Histology and BK21, School of Dentistry, Chosun University,
‘Department of Conservative Dentistry, School of Dentistry, Seoul National University

Ameloblasts are responsible for the formation and maintenance of enamel which is an epithelially derived
protective covering for teeth. Ameloblast differentiation is controlled by sequential epithelial-mesenchymal
interactions. However, little is known about the differentiation and maturation mechanisms. OD314 was
firstly identified from odontoblasts by subtraction between odontoblast/pulp cells and osteoblast/dental
papilla cells, even though OD314 protein was also expressed in ameloblast during tooth formation.

In this study, to better understand the biological function of OD314 during amelogenesis, we examined
expression of the OD314 mRNA and protein in various stages of ameloblast differentiation using in-situ
hybridization and immunohistochemistry.

The results were as follows :

1. The ameloblast showed 4 main morphological and functional stages referred to as the presecretory,

secretory, smooth-ended, and ruffle-ended.

2. 0D314 mRNA was expressed in secretory ameloblast and increased according to the maturation of the cells.

3. 0D314 protein was not expressed in presecretory ameloblast but expressed in secretory ameloblast and

maturative ameloblast. OD314 protein was distributed in entire cytoplasm of secretory ameloblast.
However, OD314 was localized at the proxiamal and distal portion of the cytoplasm of smooth-ended
and ruffle-ended ameloblast.

These results suggest that OD314 may play important roles in the ameloblast differentiation and matura-
tion. (J Kor Acad Cons Dent 30(5):423-431, 2005)
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shohe 271 Aol LE o] 1 THo] FA H} 433
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ol FoIgh AARIT ey, ZH 2o A0 Aol
A E-Eo] Qa2 HuH 0D3147}F Ko} Szl 4
ol & PA ke oA L B opel W RA Lol T
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tionell ©]et OD314 mRNA®] ¥ 78|31 OD314 A
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2. In-situ hybridization

1197 bpe OD314 ¢cDNAZE A &4 ATd &
pBluescript-SK(+) vector (Stratagene Cloning
System, La Jolla, CA, USA)¢l subcloning@+ T, T
o sequencingdl] DNA insert®] wWaks olsioit).
DNAE 43¥slsta Proteinase K #g] ¥ DIG RNA
labelling kit (Roche Molecular Biochemicals,
Mannheim, Germany)¢ T3 2 T7 RNA polyme-
rase (Roche Molecular Biochemicals, Mannheim,
Germany)E ©]-43l°] sense®} antisense cRNA probe
£ A8t

HHES xyleneC & & ghebd Aelsta 100%, 90%,
80%, 70% ethanol®] 4= 4318+ & 4% PFA° 10
w1 250tk PBSE F Akl AlH3taL acetylation &
4 (0.25% acetic anhydrate in 0.1M triethanolamine-
HCI, pH 8.0)¢ 1082t AH2lgt & 2 x SSC (0.15 M
sodium chloride, 0.015 M sodium citrate) 2 5 2+ Al
A3 o3 g4 9 24 (70% ethanol: 1%, 80%
ethanol: 1%, 95% ethanol: 2%, 100% ethanol: 1+,
100% ethanol: 5%, 95% ethanol: 1%) #H= AA &
7] FllA AZAAG. 50% formamide, 10 mM Tris-
HCL, 200 #g/ml tRNA, 600 mM NaCl, 0.25% SDS, 1



mM EDTA, 1 X Denhardt s solution, 10% Dextran
sulfate’t &% €] OD314 cRNA Z2HE 50T
A 16A1ZF hybridization at{tt. Hybridization ¥ 2 X
SSC, 0.2 x SSC I, 0.2 x SSC IIZ &7 A43t v
1.5% Bloking Reagent (Roche Molecular Bio-
chemicals, Mannheim, Germany)”} %% Dig buffer
[ (100 mM Tris-HCI, 150 mM NaCl) 2.2 t}A] 4123}
3 anti-Dig antibodyE 1:88°.% Dig buffer o] 3|43}
of 4¢llA 30%3t Aestsitt. Bl Dig buffer 1T (100
mM Tris-HC1, 100 mM NaCl, 500 mM MgCl2) 2 A4
S}al nitroblue tetrazolium salt and 5-bromo-4-chloro-
3-indolylphosphate (NBT/ BCIP)Z #4133 Dig
buffer IV (10 mM Tris-HCl, 1 mM EDTA) 2 3%3t Al
28 o8 methyl green® 2 t% GAlste] 3atein]| 7 o
2 WS

3. o] MEH W HA xRSl oA A
1) A< A%
A SVl 9sle] OD314 A AN FE AZH
a4 CST159 CPE14E A g o] g-3l%it).
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In-situ hybridization®] A}-8¥ A3} Fdet dHS
xylene2.2 & g} Aglstal 100%, 90%, 80%, 710%
ethanol®] A2 ¥4 ¥, 0.1M PBSZ F A A3}
1, 0.3% FAitstrart T3 459 (Methanol 40 ml
+ 30% H202 0.4 ml)olA 20 - 30% %< endogenous
peroxidase block #2]gt & thA] PBSZE Al A&l A& st
Fot. o] AH-E 0.5% BSA (bovine serum albumin)”}
SHrE PBS &9& AREste] S14E normal serumC =
20% < o] & A2 H, PBSE AlHsiglth. dH
= normal serums AHE-St 1:1009] Hl&= 3|4t
0D314 3&H (12} gA)o= 4CollA a5 &< &
A28ttt PBSE 40 &<t AAs &, A& 241 A
24 0.5% BSAZ 34 (1drop/0.5% BSA sol 10 ml)gF
A4 &7 [gG3Al (Vector Lab, Burlingame, CA,
USA) st Aol A 1417 B¢tk &2 A 2ssith. PBSE 20
T T AHG £, dHE ARESE7] 304 PBS® 34
& ABC Al¢F (Vector Lab, Burlingame, CA, USA)¥}
45% Fot dHSAIZT. PBSE 208 B AHE &
0.05% DAB (Deaminobenzidine Tetrahydrochlo-
ride) & o] &gk BN o2 LAAIZ] & AHE AlH s}
o EuEAR R gz dAsie] Fdn|For Ras)

ATt
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1. Hematoxylin-eosin 244 474

otef Ao FHF A AAH o AT (exter-
nal dental epithelium)®} /373 A E (stellate reticu-
lum) 2832 7% (stratum intermedium)$ A %7}
HHRAEZ 9o 34 AX F FAZ wjgso] dlen,
aHFol A HEtd o] g/do] R s AT

1) TH AA HFEAE (presecretory ameloblasts)

HEEAEE 717 2 4FFHE Axdo] FFs9e
U dd Y] Azl dlgo] A4S wdsta Alxde
SH7IE GAgol Trkeke AR 22 FElg AlX 54
27 BEHA 8kt (Figure 1A).

2) #H)7] HEFEAH X (secretory ameloblasts)

HEEAZE 7171 2 45 FH 2 Al xde] 7319,
A EO do] A4 Sof widstn Alxde] 3 ZAH = 4T
U BolWA o 9= 9714 94Kl S7kshe A
GAA A E FAE HuA DS Bulshe Alxe] &7
= Bk AlxA] dalfes FY Y21 Tomes =71
Eo] 45 #FHAY (Figure 1B).

3) A<%7] (maturation stage): HEEHTEAE
(smooth-ended ameloblast)

WH]7] Al vlste] HEPRAES ezt YHPeR
v 3 A2 e ZAlR XA EAEIATE AEY
AAAQ 27|17} e 3 o]
Aok, HFEAEG F4E HFZE Afelde 114 glo]
ek s 2o (Figure 10).

lo

4) 4%7] (maturation stage): TEEHZENE (ruf-

fle-ended ameloblast)

HEEAEY Fee FH]7] AXd vlsle] Yoz
FEHE ] Axe e ZAF 2%
M EAQ] o] FHAHUATH HF
ololl= oFzte] F7to] Ve A B
(Figure 1D).

2. OD314 mRNAg} CHeiE o] B

A2 7] Ko} EA] gt Ftd dlet AAE X2
MEE HYRA L] ¥3 WS SHAR 72
ot (Figure 2A). A< & (99 )& HHEA XL &
=)

ZellA Wx737 (internal dental epithelium

IS
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Figure 1. The various functional stages of the ameloblast. Panel A, Ameloblast of presecretory stage: panel B, Ameloblast of
secretory stage; panel C, Smooth-ended ameloblast of maturative stage: panel D, Ruffle-ended ameloblast of maturative stage.

Figure 2. Mandibular incisor of 3-week-old mouse hybridized with antisense cRNA probes of OD314. Panel A, Low
magnification micrograph showing OD314 mRNA expression; panel B, High power view of zone I in panel A: panel C, High
power view of zone II in panel A: panel D, High power view of zone III in panel A.

Figure 3. Immunohistochemical localization of OD314 in the various functional stages of ameloblast. Panel A, Ameloblast of
presecretory stage: panel B, Ameloblast of secretory stage: panel C, Smooth-ended ameloblast of maturative stage: panel D,
Ruffle-ended ameloblast of maturative stage.

A HFEA RS #FHUL, Aote] F¢F (49 1D Agdlaes 1 ddo] ke Ads EAY (Figure

A= ERAGA 9 EH]7] o] HPFRAE S| AFEHGC 2B, C & D).

o, X HF (G DM = 5719 WA ZE0] w2 A x5y B4 0D314 Tl A FH| A

= o] HFRA A= AR ezt 2719 WA
In-situ hybridization 2 &4 OD314 mRNAE ¥ YoM NEA FYFEAA 44 Foz iald e

BAES FH7|A FE 7] AL ste] R EA E7} of okt S JERIT (Figure 3A & B). Wl 45
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C2C12 M35 BMP-2 (bone morphogenic protein—
25 Folste 242 AFATE SRAEE B3 &
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Dentin sialophosphoprotein (DSPP)- Hlu¢2d o
WA ol &obe tFAQI AJopd-So] thilld =z shte]
HAAZHE dentin sialoprotein (DSP)Z} dentin phos-
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