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ABSTRACT

Maintenance and characteristics
of the Nfic—deficient mouse

Cho, Kawng Hee
Advisor : Prof. Park, Joo-Cheol, D.D.S., M.S.D., Ph.D.
Department of Dental Engineering,

Graduate School of Chosun University

The phylogenetically conserved nuclear factor] (NFI) gene family encodes
site-specific transcription factors essential for the development of a number of
organ systems. There are four AN/ genes in mammals (MNfie, Nfib, Nfic, and
Mfix) and single N7 genes in Drosophila melanogaster, Caenorhabditis
elegans, Anophelesspp., and other simple animals. NFI-C null mice
demonstrated aberrant odontoblast differentiation, abnormal dentin formation,
and thus molar lacking roots while other tissues/organs in the body, including
ameloblasts appear to be unaffected and normal. However, little is known
about the mechanism of NFI-C function in odontoblast differentiation and
dentin formation.

In this study, growth, fertility and morphological characteristics of
Nfic-disruption were observed in order to maintain and characterize the NFI-C

null mice.
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The results were as follows:
1. Fourteen heterozygotes corsses produced 215 F1 progeny distributed: 134
wild type, 78 /\71’*5/ , and 4 /\/ﬁ?c# . The single PCR distinguishes both
genotype and sex. Primer A and B amplified 545 bp of the Afic gene with
neo—cassette, whereas primers A and C amplified 358 bp of the original Aic

gene.

2. Gross observations of the mouth and jaw of /\Wﬁc*/ " mice revealed virtually

no mandibular incisors overgrown, thin maxillary incisors.
3. There were no growth retardation and increased mortality of /\Wﬁc*/ " mice.
4. In morphological observation, abnormal odontoblasts of the NFI-C null
mouse were round in shape, lost their polarity, organized as a sheet of cells,
and trapped in osteodentin-like mineralized tissue.

These results suggested that this animal model provides invaluable

information on understanding the molecular processes responsible for

odontoblast differentiation and dentin formation.

Key words: NFI-C, odontoblast differentiation, dentin formation.
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1. NFI-C founder? A%+

1) 2A3FE9 &£

)=+ (Dept. Biochemistry, State University New York at Buffalo)ol A ] &%
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1. NFI-C K/O B # 9 Genotyping 2%

C5BL/6SF Afi-¢”” mwl st 72 9-o] = A9B primer® checkdld-& uwl, A4 A

st Nfi-¢” RBFATF "olukedl, A4 AFHE Nfic 842 A4 358 bp
PCR W=7t #AHdom Ai-c AFE Nfic +429 Addde 358 bp
PCR W=7 #2352 kb M- 9 A& &
primer$} A9}C primerE A}F&35to] PCRS AldsAS W A AF+= 358 bp
PCR W=wt #zZw o Af-c AF = 358 bpet 545 bpe W=7 m%F #3
Hoom Af-c” AHAE 358 bp WME=E #HEAHA @gygo} 545 bpo

neo-cassette W=wt #zF e} (Fig. 1).

NFI-¢ genotyping
Primer B
——  NFI-c gene with neo-cassette
Primer A Nea-cassette 545 bp
Primer C
— — Original NFI¢ gene
Primer 4 358 bp
M © For MFEC K10 mouse detection
Primer M#1 M#£2 M#3  M#d Me5 AEECERERNELT)
R - 45 bp Primer A+B  Primer A+C
riine: ~ I W
a8 == cEbE SR oW R V _|_ V
. For NFI-C +{- mouse detection onl,
Frimer M M6 M#7  M#8  M#9 M#ID NFECGH) X NFECGH) 4
AYE o 545 p Primer A+B
+H+ H- e HR H v

Fig.1 Confirmation of /\71’*5/ " mice.

(A) PCR primer set. (B) PCR genotyping of littermates from



Nfi-¢”~ two heterozygous cross. (C) Combination of PCR primers.

2. NFI-C K/O0 A9 ¢4 &%

B4 AR, N AR, Mie” ARE Sdow BRHAL o AN A
Ni-c" e Aotet thE zAe) o 4S BA ¥ £ Ao, Ap-c
of Aol Dok o] AT 2L AT (Fig. 24, B, O),

AWT
P

Fig. 2. Gross observation of normal (A), Nfic”~ (B),and Nfic’~ (C) mice.
(C) Showing abnormal maxillary and mandicbular incisors

A AR, Ni-cARA, Mie” AAEL AN FEAoR A AL

AT Waks BEEA Fokv (Fig. 3A, B).

Fig. 3. Growth features of normal (A) and Nfic’~ (B) mice.

There was no growth retardation in Nfic”~ mouse.
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Fig. 5. Photomicrograph of cross—sections from normal (A) and abnormal

(B) maxillary incisors.
(A) Showing a circular dentin and odontoblasts that line the
inner surface of the dentin. (B) Showing an open area as a result

of lack of dentin formation. Am, ameloblast; E, enamel, D,

dentin, P, pulp; aD, abnormal dentin.
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Zolo]  HWAL  XAAY  (dental epithelium)®  WiEA T FAE

lo

(ectomesenchymal cell) AFo]e] 3] -3rF3te] Fas8S T3 24HAR= &
e WA RA ot AT = X ol7] (dental organ)E B A sHe] W R A E A}

%+ (dental papippae)S Al slo] Ao}

4F3] (external dental epithelium)”} X & ol#|Z o 2 ZF23to] Hertwig XY <
% (Hertwig’'s root sheath)S &4 3tt}. Hertwig Ay <x7F X9 dej& 4
Aotm A2 goldg FAse HolRALY 23E =@’

u A FHMEZFEH AolEAME HAFAME (preodontoblast)E AH o}
o= HeY T AFE HFAE (preameloblast)®] =417} & 43
o)t} ui A AMEAF AolrAE AFAER Bspetd AEsF ZojA
AZE7E 1A T AA e, S48 HA
AA ek, =dW DAL GER)ol AEo] 7HAAR ol AR 8HA Ak, Aol Al

ATANE7} AoRAER BE3std AolRAEe YA =0 2 A3 (adherent

a1, FAA (Golgi complex)7F & $] ol

junction)e] v} X ZA3 (tight junction)® #Z2 M EZF Z3#A  (intercellular
junctional complex)7} 22-aA Hop? AolmAxE AP 018 Ay g2
71713 g g AopmaAlzEet Aopdel wiz @Eiel dentin
sialophosphoprotein (DSPP)S 34 ®ulgth?. Aol d el 7]do] =g ule}
ot RAEZF AIXLHE F7]55 H4 £oR2 Yol AopA el &3 A Ha, 234
O AolRAIEZE AF 7PAARY AobdE el el A AfA AotH S A A
Aok a2y oY g dotmAxe] EattAe] W /)AL opHA F e A



Nuclear factor I (NFD) family® “A-5A4] A== &, A7, 2=, #HA R
Abgel A= NFI-A, NFI-B, NFI-C Z1gJ31 NFI-X¢] Y 7H4] FdA5=2 o] F9
A Qo Drosophila melanosterSt Caenorhabditis eleganso X+ shve] 4
A2 FAE ] Qo NFIE A8 #oll Al adenovirus®] DNA EAo] 29 g
WAZ Ay FAFJOY, HFoes B2 AXA FHAAEY 3o Tag 9%
&t wmAe deAan Qo g5 Sol, NFI-A §447F glow o
L Agol o]aFo] A7|W* NFI-B7} A5 w e} #e @A o]4o] zgdct?,
NFI-Coll #3&toj #Hitol Steele-Perkins 5*'o] NFI-CZ knock outstwd ahe}
AA = A7) dA Fd s, AohdAo ofzre] ool WAFT 5t

S8 FAE ARRE APl Aol AV wALHow PRty s,

NFI-C7} A2 4ol @494 = golrAze) Basgos Faa Jae ¢
g AN s

Aoz A7e 4 v wd o] Av: NFI-Col oalo] Arolmazel wadol
gebd £ Q&S AASE AT AR F F NFLC Sste] 2dsE 79

Steele-Parkins'”5¢] o o] 98 NFI-C GAAE= o} w4 2wl
AA ATl LAHA o) AolEAT AFA AN FEE 7] A FEd

olmAze w3sh AaAEol o] W wdo] FADTL ATk NFI-CE
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o] Ao Al C5BL/69F Nfic”  wwlst 7 9o genotyping® ZA¥ A4 AF 9}
Nfic” A#7F golwtom, Nfic” ¢ Nfic” & g 74 9ol genotyping® 2
3 A4 AFA Nfic’ 7 28132 Nfie” BFA7 #2=90 289y 2 24
H &S 134: 78 49 vl &2 Nfic’ Ao @As wrghch o9 wAse
Steele-Parkins'”5 < 1749] heterozygoteE wula9 < w A4 AH 9 Nfic”
AF aelx Nfic” AF7F 33 87: 349 W= W] fFAYHS ey §
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