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Fig. 1. Development of enamel organ and cusp formation
The mold of crown cusp is regulated by growth pattern of inner enamel epithelium in the enamel
organ. The enamel knots as signaling centers are localized in the center of the enamel organ

during cusp pattern formation (ref. 1-3).
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Fig. 2. Illustration of mouse incisor and
scanning electron microscopic
observation of an apical bud.

Arrows indicate the apical bud (ref. 5, 11).
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Fig. 3. Fgf-10 gene expression pattern in the development of mouse incisor and molar.
In molar development Fgf-10 disappear in the transition from crown to root formation, but Fgf-10
continue to express at the apical end in mouse incisors throughout the lifetime (ref. 5-9).
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Fig. 4. HE staining of paraffin sections of Fgf-

10" inciosrs (A) and immunostaining of
cytokeratin 14 in Fgf-107/~ incisors (B)
grown under kidney capsules.
In incisor of Fgf-10**, an apical bud is
maintain in the apical end under kidney
capsules. However, in incisor of Fgf-107'",
Hertwig’s epithelial root sheath (red
arrow) and epithelial rest of Malassez
(black arrow) were seen (ref. 11).
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Fig. 5. Schematic illustration of the effects of Fgf-10 overexpression.
After the morphogenesis of crown, Fgf-10 protein (red dot) disappears and the formation of HERS
starts. In the experiment, Fgf-10 expression vector with PzGreen 1 gene was transfected at the
proximal side in the dental papilla. Ectopic overexpression of Fgf-10 protein was observed as
Green fluorescent, which leads to apical bud formation. Conversely, at the distal side (control),

HERS forms as Fgf-10 disappeared (ref. 11).

HIAENTVWBDT, Fgf-10DFEE Tk H
HELTHET S ENTE S, BIETEAL
ArIcPEE L T apical bud iR LRIk Lk
BTk & h, SRIRIERROBa & Rd ~ v
MY sy b EEBEOERSIE S Nk
(Fig. 5)s TN & © Fgf-10D {H 5K H3 B 2 Ak
D SRR AN EFB1T9 5 1o DI IERICERTS
HRTHAHEEZ LN, THbBL, Fgf-l0R
B~ 200 & AEBRIERE & bICEET
%&, Fgf-10v 7+ VisfiEsN A LIt -
THERED O U EB1T79 5 T L 45H]
el 13y, —HTFgfIOBFEBELFETSLIET
WA IS B LHERIT & T,

VI AW bT 4y E LRBOTRERICET SHHRIRE

T, BRI OBIGICHIEIL~V T 1y
E EREEIRED XD ICRET EDKEA I Do
BRI~V b v 4 v b BRI, SEEER
WDOHNTF AN EREATF 2V ERPES
L, L TERESNE EELOLNTVAY,
FTT, ~NVhT 4y b BRI O ETE
MDD D W TR EIT > 700 HRIHOD
FlEEoREREE 1 HRICBrdU (5'-
bromo- 2 '-deoxyuridine) X1 v 7 % 3 I
AT - CHEGERIR A BIER L SR, N 2y

FEE O 4 F 2 v ER SRS Z < B
i, RiT, £% 5 HOHMEMROIRERS
BTBrdU SR Y v I/ 2ITHIENNMET 4w
b FREORMAl EE LD Al ERICB VT
BrdU B fifa s ErLicZ B S i, £
to, BWEE REREIC & - TR S e Fgf-10R
By 2OUEICB A~V MY 4w b BB
KBOWTOANAILERZ LD dAEI ERICBNT
BrdU [EM:AAfa % B S N,
H/NEME D S 9 & 1L 5 Insulin-like
growth factor (IGF)-IiC&k->T~V T 1y
b ERRES OIS EHET B T EpHMEIN T
29, HEELEAD B D Fgf-10DHWMME T4 5
LA T, EINENPSDIGFIICL->T, W
T AW ERED AT F AV R OIS
DBRLICTE o T DFRERE LT, HdBiEAaR &
DIHTHZF )V EFROHENES S LT LIt
T EROMESEESN, 2BOEERNP S5
A~V MY 4oy b PREENERSNEEEZEZON
tzo & 50T, HRIEEAICcBT AT+ AV E
Kz Offifa OB &t/ NEfao B E) & E I
FHLTVWAIERLD, ~V T 1y b LD
ek &I R/ NERasEE S EEE LT
W3 EEZL SN,

ThoDfER, S, BelE~VET 1yl



BRI D O BRI T 2 2 h = X & 103

,'; ; dental
papilla

crown
root
outer enamel inner enamel
epithelium epithelium
() 2

(3)(4) (5)(6)

Fig.6. Schematic illustration of our hypothesis of the process of Hertwig’s epithelial root sheath (HERS)
formation.

The more active proliferation of outer enamel epithelium and stellate reticulum (dark yellow
cells) elongates beyond the inner enamel epithelium after stop of crown formation (1, 2), leading
to the formation of HERS. The epithelial sheaths proliferate (3, 4), and fragmentation occurs at
the surface of the dentin. Dental follicle cells migrate among the fragmented epithelium and
make up the cementum and the periodontal tissues (5, 6). A line indicates the border between
crown and root. D, dentin; E, enamel; ERM, epithelial rest of Malassez.
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