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[Abstract]  The bone morphogenetic protein (BMP) family is an important factor in the regulation of cell ular life activities
and in the development of almost all tissues. BMP-mediated signaling plays an important role in tooth root development, which
is a part of tooth development. Epithelial and mesenchymal interactions are involved in tooth root development, but the BMP
signaling pathway has a different effect on tooth root development in epithelial and mesenchymal. This review summarizes the
advances of BMP signaling in tooth root development.
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F 4 IR R IR F 41 . 25 F1iEE, T BMP
Gy RANTZE: 1) BMP-2HIBMP-4 2 —F2, —#
HAT 5 1580% A IR 741, AR ZAL7E T BMP-2/) 44
B AR A — N FRE GG 2) BMP-3HIBMP-
3B (GDF-10) HA—iF2; 3) BMP-5, BMP-6,
BMP-7 (OP-1) . BMP-8aflIBMP-8bh—W35; 4)
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LN 22 R 7 2 BRI G A X . AR AR DX AN TA]
FBMPEZ RS>y 1 RISZARFN T B2 1A, [ BIBMP
ZARAIFEBMPRIA ( BMP receptor type 1A, H#i#K
“Aactivin receptor-like kinases 3, ALK3) . ACVRI

(activin A receptor type 1, H#FRNVALK2) F1
BMPRI1B ( BMP receptor type 1B, tHHFRAALKG)

I FABMPAZ 1A {1 $EBMPR- 1 ( BMP receptor type
Il ) . ACVR-1II (activin A receptor type Il ) PIJ
ACVR-1IB (activin B type Il receptor) . I FUsZ{k
HBMPR I BMP3Z A, HAhPIFIZ Ky BMP |

WG R (activins ) ML BINHI & ( myostatin )
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1.3 BMP{5 5 %

BMP Y T BUSZ AT T RS2 (A0 1 i) S D a5
ghitr, MmEeS IRz, T BUSZAAR(E 1 Bz iR
TR/ 22 2R R A, S HO Smad & 1 1Y 28
BMP(5 5l i FAMK I Smad 2 11 1Y 4E 2 LBMP/f5
S, HTGF-B{E Sl #AH, BMPA]7E 1T #Y
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PR T B SZ R AEAERT AR LS55 SRR 2RI
fik. Smad®HEFIAAAE TN, AIHBMP S ZIRZE 5
M55 B AR % T R A A% . SmadfE 343
. ZAKJHPESmad®E  (receptor-regulated Smad,
R-Smad ) , fUF5Smadl. Smad5F1Smad9; i/ Smad
HE (common Smad, co-Smad ) , BlSmad4; ]
PESmad#E 1 (inhibitory Smad, I-Smad ) , fJ#iSmad6
FiSmad7, R-Smad®l{E{bny 1 RIBMPZIA#ERILS
5jSmad4 256 T8 I A A2 1E N R IR PR30S
SRR . — DN EA RS MWAR-Smad Fl— 1>
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BMP ] LAV L AE L U BMPA5 53 5, i 4
i3 225G AL A % ( mitogen-activated pro-
tein kinase, MAPK ) i, f3E40IEAMEC G5 5E
140 ( extracellular signaling protein kinase, ERK ) .
W R B 1% ( c-Jun amino-terminal kinase,
INK ) FOfeR JILES-3-18% 7 ( phosphoinositol-3 kinase,
PI3K ) %,
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