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AF 1499 wild typet NFI-C K/O miceE 4% para-
formaldehyde &< o]&3te] #F 14 A7l + 4, st=
= X3 v & HEdto] Y nA A S Ht Al
etk 10% EDTA-1% paraformaldehyde(pH 7.4) &
Hol A 257t &3t 4|, B9 59 HE S AR v g

o g o ubdaigitt. v ek A& W2 sehA
A3 mRNA in-situ hybridization®ll A-&-317] 131 4¢C9l
Z+

1

AR gy FEAEE AR theel 0.6%
H2027 methanol &l 2083t 2% non fat milk
2 2083 AR Agstat. 1:1009] H&= 34 g
polyclonal rabbit anti-human cytokeratin (DACO
Corporation, Carpinteria, CA, USA)-2 4¢CoA a5 A
2lstal PBSE 200% F<t 33 AlHaivh. 22F A 24
goat anti rabbit IgG (Vector Lab, Burlingame, CA, USA)
£ A2 A 458 B3t Alsta PBSE A8t T ABC kit
(Vector Lab, Burlingame, CA, USA)Z o]-&3lo] 30% FoF
H3A1Z1 & AT 0.05% DAB (deaminobenzidine
tetrahydrochloride) & ©]-&ste] st A 4|, @
o Az ol Fdsich
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3. mRNA In-situ hybridization

DSPP ¢DNAE A3 3}stal Proteinase K A2l ¥ DIG
RNA labelling kit(Roche Molecular Biochemicals,
Mannheim, Germany)$ T3 % T7 RNA polymerase
(Roche Molecular Biochemicals, Mannheim, Germany)<
0|83l sense®} antisense cRNA probeE 235t

AHg gylay g3 Proteinase K(5-100ug/ml)&
37°ColA 2083 Attt 4% PFA(20), 0.2N HCL (20
). 0.1M Triethanolamine-HCI(3%)oll X2 Foi] &<=3}]t}.

DSPP cRNA probeE 50¢Ce|4 16213t hybridization sF
%tk Hybridization & AH-& M2 38la anti-Dig antibody
£ 1:1002.2 Dig buffer 1(100 mM Tris-Hel, 150 mM
NaCDoll gA3te] 4¢olA 3083 X339t Dig buffer
I1(100 mM Tris-HCI, 100 mM NaCl, 500 mM MgCl2) =
A&3sta NBT/ BCIP® #A&t1 Dig buffer [V(10 mM
Tris-HCI, 1 mM EDTA)& 3%zt A3 & th& methyl
green® & thx @A st Fadn| g o w ATt
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1. NFI-C K/O MF| 2| x| 28 MA| HERSS| of&t
(Immunohistochemistry& 0|&8t Cytokeratin TH{ZE!
o gtsi)

T 9] 22PN HERSY P42 E<t NFI-CE]
A FejeH o R sy] A Aa] Hol Tl cy-
tokerating ©]-&-3te] W 22| sl5ta] A& APttt

HERS7} 3}Fa}7] Al 2bek Aute] 2R-EeolA = HERS A2
E9] WlEEYgo] F type BFNA AR Bk B0

275 217 HERSE uhe} Aol RA| 27} $-8ate] 22
Fotd & FAste FodAME HAg ZolE Btk Wild

typedllA = A2 FAE Jobd AS w240 mjd s B

o K/O typedlde AX Feje] x2/dotd s} dagol
Aod HERS A 25| #2HAH(Fig. 1, 2).

Cytokeratin @2 & o]&3le] HERSS| &4 T3l
A3} wild typeZt K/O type E5Fol4 HERS AEE] cy-
tokeratine 73t FAWH-E&S YEMIATH(Fig. 1A, 2A).
HERS A<} ], 92749 (internal & external enamel
epithelium)°lA WH&-3l= cytokeratin® AE&F2 X|2/Fo}
Aol PR Tl AR FoldAFH G AT 53
K/O typecllAl 21735014 &0l e Fefe 2ol 3

A X 2gotdm] B ooz widy ] AlZetsit
(Fig. 2B).

Fig. 1. Immunohistochemical localization of cytokeratin during root development
of wild type. (A): Cytokeratin reacts with all the HERS cells(arrows) and the
continuity of cytokeratin positive cells between the HERS cells and inner and
outer enamel epithelium is lost in the cervical region(arrowheads). (B):

Magnified photograph of A.

Fig. 2. Immunohistochemical localization of cytokeratin during root development
of NFI-C K/O mice. (A): Overall expression patterns of cytokeratin positive cells

are same as Fig.

1. (B): Magnified photograph of A, cytokeran positive HERS

cells shows irregularity and loss of polarity in the cervical region(arrowheads).



A &A 0l 22| A4S Kol X (incisor) 942 cytok-
eratin®] ¥Fe-S #EA3 A3 wild typedl e 9oz g4
H A Aopdo] F9lolli= cytokeratinell W3l Al E
2 #EEA drh(Fig. 3A). NFI-C K/O typed] #A+=
wild type?} Hlwa| A o] =& A= X #F91e] = 3
e gobd e Bqp|3 moko g Aol A ¥} vjEd JE S
BT 2R Adotde] d&Ade] gyo] i v
29l defglon, ofF HgdAQl Wyt okt F-919] HERS
o} W, 949 EL cytokeratinel FARH-S HATH(Fig.
3B).
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2. NFI-C K/O 4F|e| x|2&otzle| £4
(In-Situ hybrydization®2 0[&§t DSPP mRNA<S|
2)

NFI-C K/O BF A @&o] S Hole X2gold e Al
X34 542 FuAEgH R ] A dotAlE
Eo] f#2k2l DSPPe &S in-situ hybrydizationd < ©]
g3fo] A

NFI-C K/O type<] 29| Zeol= wild typed} HlusfAl
Folxl 27AL HYtH(Fig. 4A, B). DSPPY 2L wild
typecll A& X| 2} x| 2ol el AJolBAE BFo|A] ek W
& Bth(Fig. 4A).

Fig. 3. Immunohistochemical localization of cytokeratin in developing incisor of
wild type (A) and NFI-C K/O (B) mice. (A): Cytokeratin reacts with dental
epithelium only. (B): Cytokeratin reacts with the HERS cells(arrows) and the
continuity of cytokeratin positive cells is lost in the region of deformed

root(arrowheads).

Fig. 4. Expression of DSPP mRNA during root development of wild type (A) and
NFI-C K/O (B) mice. (A): Expression of DSPP mRNA was detected in
odontoblasts of crown and root dentin. (B): DSPP mRNA was expressed in
odontoblast of crown region only, not in cells of root(arrowheads).
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Abstract

EFFECT OF THE NUCLEAR FACTOR I-C ON THE FORMATION OF
HERTWIG' S EPITHELIAL ROOT SHEATH DURING ROOT DEVELOPMENT

In-Cheol Shin, Joo-Cheol Park, Moon-Jin Jeong, Hyun-Ju Oh, Sun-Hwa Park*
Chang-Seop Lee**, Heung-Joong Kim*

Department of Oral Histology & BK21, *Oral anatomy, ** Pediatric Dentistry,
College of Dentistry, Chosun University

Tooth formation is a complex developmental process that is mediated through a series of reciprocal epithelial-
mesenchymal interactions. Several signal pathways and transcription factors have been implicated in regulating
molar crown development, but relatively little is known about the regulation of root development. It was report-
ed that NFI-C knockout mice showed abnormal root formation with normal crown.

The aims of this study are to elucidate how the NFI-C regulate the determine of root shape and odontoblasts
differentiation. We carried out immunohistochemistry using cytokeratin to investigate the role of Hertwig s ep-
ithelial root sheath and DSPP mRNA in-situ hybridization to conform the nature of root dentin during root de-
velopment in NFI-C knockout mice.

Cytokeratin reacted with all the HERS cells and the continuity of cytokeratin positive cells between the HERS
cells and enamel epithelium was lost in the cervical region both wild and K/O types. After root dentin deposition
cytokeratin positive-HERS cells showed irregularity and loss of polarity in the cervical region in K/O type.

DSPP mRNA was strongly expressed in odontoblasts of crown and root dentin in wild type mice, whereas ex-
pression of DSPP mRNA was restricted in odontoblast of crown dentin in the K/O type.

During root formation in NFI-C knockout mice, HERS normally grow out of the crown but fail to induce odon-
toblast differentiation in root portion.

These results suggest that NFI-C may play important roles in odontoblast differentiation during root dentin
formation.

Key words : NFI-C knockout, Odontoblast differentiation, Root formation, Cytokeratin, DSPP
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