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Interaction and mechanism of various regulatory factors in osteogenic differentiation of mesenchymal
stem cells
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[Abstract] Osteogenic differentiation of mesenchymal stem cells (MSCs) is an important link of bone metabolism and bone repair, the mechanism of
which is usually complicated. Recent studies have found that BMP, FGF, Wnt, Hedgehog, NELL1, IGF, Notch and other signaling molecules are involved
in the regulation of osteogenic differentiation of MSCs. These signaling molecules themselves have been shown to have a strong ability to promote
osteogenic differentiation. They can activate the corresponding receptors by specific ligands, thus initiating the specific signal transduction pathways in the
cell, and finally promote the transcription and translation of the genes related to bone formation. Furthermore, all the signaling pathways form a complex
network which regulates and influences the osteogenic differentiation of MSCs. Further researches on the mechanism of the interaction of these signaling
pathways is of great significance in promoting the development of bone tissue engineering and the treatment of bone metabolic diseases.
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BMP & #&( A= K- [R|F B (transforming growth factor-f,
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R, UCAESREZEIN A FGF {5 I A Bl 5B % R G AE K
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morphogenetic protein receptor, BMPR) [y ik & ™, H
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hedgehog (IHH) #01 Desert hedgehog (DHH), = 3% LL#H
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'r.#LJ" JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

2017, 37 (5)

B4y e 5. Hedgehog & (4 S 4NEIE |- Patched %2 fA &4
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RS RS R

Hedgehog g 5 BMP2 B [a] {ig i3 5 47 ft.. Hedgehog
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M, {3k BMP2, BMP4 ik ) ifii i 5 Ui #25 BMP i 5
oy Ly i R P, 5 BMP2, BMP4 A [R], BMP9 Al
Hedgehog {553 % Z [A1 (1928 AR FAAFAER A1, Bl BMP9Y
HE {2 ¥ Hedgehog {& 5 il #% & Smoothened 52 f& . Glil FiI
Gli2 fykik, Mififedt Hedgehog {553l B% 1Y B & 0 T 1F
M. IRl Hedgehog i #% BE GE 4 5% Smad1/5/8 % 5% i 1,
WAENEIE BMP9 % 5 RUNX2 Fll DLX5 256 N F R IR,
M 2 33 BMPO 1) 301 sk, i o3 16 15 S VR L7, B
&, fERELMSCs g4 fid #2 v, Hedgehog 15 5 i %
5 BMP {55 B AN AR D[R VEJH R 77l & BMP4 {E ]
Je $E A RE AN SHH f B % 3 7B ., 271 Hedgehog i1
BMP {55l 8% 2 A 195 EAR Al REF (e P2 ™

Hedgehog 11 Wnt i #% 2 8] 22 BRI SE & 2%, BF%E
W5 b (A — S B E 58 26 B 8 K| N R it
R FAER IR, e REHFRE NG, S5EER
/NEFEG, THH " /N BB I 40 i v B-catenin 4% 5% B
TCF 1 Wnt7B 23k & . 250 /b, B N s 178 i 2
wag =,

3R B 9T 3% W] Hedgehog, BMP #11 Wnt {5 5 i #%
Z A FAE @ ) | T 5% &, Hedgehog 15 5 38 % g 14
5 3L 86 BMP f1 Wnt 33K, 1fif BMP 5 Wnt {5 5 % (£
Hedgehog 1553 % i B 1 St Rt P e ) 17— i fie
FEVEM.

4 Notch. NELL1. IGF &t F5 BMP.
Wnt Bl B3R (FR

Notch {551 B A& TSI N OB 1) — & (5 5l i, {E
AR AR B o B A B SR L, Notch 52k 541
ARARNRIE R YA IR Delta, Jagged %45 & J5, Notch 52 {4
g N X 38 (Notch intracellular domain, NICD) # v 45 i
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EARFEE, JHEEY I+ (osteoprotegerin, OPG) [
Feik ", W4k, Notch, NELL1, IGF {5 il #% #F B A7
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