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Regulating mechanisms of dental follicle cells differentiation GUO Shu—juan, WU Ya—fei. Dept. of Periodon—
tics, West China College of Stomatology, Sichuan University, Chengdu 610041, China

[Abstract] Dental follicle cells are composed by a group of heterogeneous cells, that can differentiate to form
the periodontium. The regulating mechanisms of cell differentiation is very complex. Epithelial to mesenchymal
interactions play a critical role in dental follicle cells differentiation, which induce the programmed expression
of differentiation—related genes. Meanwhile, the differentiation is regulated by a molecular network of various cy-
tokines.

[Key words] dental follicle cell  differentiation ~ Hertwig epithelial root sheath  bone morphogenetic protein

enamel matrix derivative

dental follicle cell DFC —
[1]

421 -

2, DFC
[3-4]
o DFC DFC
ngo
I, Yao © DFC 1.1
DFC
o DFC
o MacNeil 1o-t
DFC
i, DFC Hertwig epithelial root sheath HERS
° HERS
DFC 5
1 - HERS
Bl o DFC HERS
DFC
[ 1 2009-09-23 [ 1 2010-04-15 ° HERS
[ 1 1982— .

—

] Tel 028-61153002 dlx-2



422

DFC HERS!"™, Zeichner—David
1 HERS

o HERS
DFC

1.2
ECM

extracellular matrix

ECM
DFC o
BMP

bone
morphogenetic protein

EMD

enamel matrix derivative

HERS DFC

BMP-2 DFC

core binding

Zhao M

cbf —a.

osteocalcin

factor bone sialoprotein  BSP

OC mRNA
mitogen —activated protein kinase
MAPK
BMP-2 DFC
o EMD BMP-2. 7
BMP-2. 7 DFC EMD
B, BMP-2. 7 EMD 24 h DFC
BMP-2. 7 alkaline
phosphatase

MAPK

AKP
cementum attachment

protein  CAP

cementum protein

Cp -23, noggin BMP
Smad-1 MAPK
EMD BMP
MAPK
collagen type Col-
DFC °
Col- DFC AKP
Col-

[16]
o}

37 4 2010 7 www . gjkqyxzz.cn
DFC
i, dentin non—col-
lagenous protein  dNCP DFC
° dNCP DFC
dNCP
2
2.1
Morsczeck ¥
DFC DFC
oc. bmp-2
nestin bsp
chf-o o
be—(xl\
osterix osx . c—fos. dlx-3.
5  msx-2 DFC
0, Jin DNA
dfe
7
RT-PCR col-
10 akp. bmp
-B
o DFC
2.2
CAP
DFC N
e, CAP
- BMP-2. 7 EMD
DFC AKP

CAP  CP-23", DFC

cap. bsp. oc. col-

osteopontin  opn
2.3
Yokoi #!

[22]
o



37 4 2010 7

www . gjkqyxzz.cn

DFC

4. Six—

Scleraxis. GDF-5. EphA-
1 COl— o

periostin. Scleraxis

Col- periostin
DFC
Scleraxis
DFC
Scleraxis DFC o
Kim 24 DFC
BMP-4
BMP-4 o -1
DFC BMP-2
lEJO

13

[4]

(3]

(8]

[10]

[11]

Ten Cate AR. The development of the periodontium A
largely ectomesenchymally derived unit[J]. Periodontol
2000, 1997, 13 9-19.
Wise GE, Frazier—-Bowers S, D'Souza RN. Cellular, mo—
lecular and genetic determinants of tooth eruption[J]. Crit
Rev Oral Biol Med, 2002, 13 4 323-334.

[J]. , 2004, 13 6
506-509.
Luan X, Tto Y, Dangaria S, et al. Dental follicle proge—
nitor cell heterogeneity in the developing mouse periodon—
tium[J]. Stem Cells Dev, 2006, 15 4 595-608.
Morsczeck C, Gotz W, Schierholz J, et al. Isolation of pre—
cursor cells PC  from human dental follicle of wisdom
teeth[J]. Matrix Biol, 2005, 24 2 155-165.
Yao S, Pan F, Prpic V, et al. Differentiation of stem cel-
Is in the dental follicle[J]. J Dent Res, 2008, 87 8
767-771.
Morsczeck C, Schmalz G, Reichert TE, et al. Somatic stem
cells for regenerative dentistry [J]. Clin Oral Investig,
2008, 12 2 113-118.
Bosshardt DD, Schroeder HE. Cementogenesis reviewed
A comparison between human premolars and rodent mo—
lars[J]. Anat Rec, 1996, 245 2 267-292.
Thesleff I, Mikkola M. The role of growth factors in tooth
development[]]. Int Rev Cytol, 2002, 217 93-135.
MacNeil RL, Thomas HF. Development of the murine
periodontium. . Role of basement membrane in forma—
tion of a mineralized tissue on the developing root dentin
surface[J]. J Periodontol, 1993, 64 2 95-102.
MacNeil RL, Thomas HF. Development of the murine pe—
riodontium. . Role of the epithelial root sheath in for—
mation of the periodontal attachment[J]. J Periodontol,

1993, 64 4 285-291.

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

-423-

Lézot F, Davideau JL, Thomas B, et al. Epithelial DIx-2
homeogene expression and cementogenesis|J]. J Histochem
Cytochem, 2000, 48 2 277-284.
Zeichner—David M, Oishi K, Su Z, et al. Role of Hert—
wig's epithelial root sheath cells in tooth root develop—
ment[J]. Dev Dyn, 2003, 228 4 651-663.
Zhao M, Xiao G, Berry JE, et al. Bone morphogenetic
protein 2 induces dental follicle cells to differentiate to—
ward a cementoblast/osteoblast phenotype[J]. J Bone Miner
Res, 2002, 17 8 1441-1451.
Kémoun P, Laurencin—Dalicieux S, Rue J, et al. Human
dental follicle cells acquire cementoblast features under
stimulation by BMP-2/-7 and enamel matrix derivatives
EMD in witro[]J]. Cell Tissue Res, 2007, 329 2 283-
294.
Tsuchiya S, Honda MJ, Shinohara Y, et al. Collagen type
matrix affects molecular and cellular behavior of puri—
fied porcine dental follicle cells|J]. Cell Tissue Res, 2008,
331 2 447-459.
Wu J, Jin F, Tang L, et al. Dentin non—collagenous pro—
teins ANCP can stimulate dental follicle cells to diffe—
rentiate into cementoblast lineages[J]. Biol Cell, 2008,
100 5 291-302.
Morsczeck C, Moehl C, Gotz W, et al. In vitro differen—
tiation of human dental follicle cells with dexamethasone
and insulin[J]. Cell Biol Int, 2005, 29 7 567-575.
Morsczeck C. Gene expression of runx2, Osterix, c¢—fos,
DLX-3, DLX-5, and MSX-2 in dental follicle cells du-
ring osteogenic differentiation in vitro[J]. Calcif Tissue Int,
2006, 78 2 98-102.
Jin ZL, Zhang YK, Sun HY, et al. Osteogenic—related
gene expression profiles of human dental follicle cells
induced by dexamethasone[J]. Acta Pharmacol Sin, 2008,
29 9 1013-1020.
Saito M, Iwase M, Maslan S, et al. Expression of cemen—
tum —derived attachment protein in bovine tooth germ
during cementogenesis[J]. Bone, 2001, 29 3 242-248.
Handa K, Saito M, Yamauchi M, et al. Cementum ma-—
trix formation in wvivo by cultured dental follicle cells[]].
Bone, 2002, 31 5 606-611.
Yokoi T, Saito M, Kiyono T, et al. Establishment of im-
mortalized dental follicle cells for generating periodontal
ligament in vivo[J]. Cell Tissue Res, 2007, 327 2 301-
311.
Kim JY, Cho SW, Hwang HJ, et al. Evidence for expan—
sion—based temporal BMP4/NOGG IN interactions in spe—
cifying periodontium morphogenesis[J]. Cell Tissue Res,
2007, 330 1 123-132.
Yamada S, Tomoeda M, Ozawa Y, et al. PLAP-1/aspo—
rin, a novel negative regulator of periodontal ligament
mineralization[J]. J Biol Chem, 2007, 282 32 23070-
23080.



