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Mechanism of osteogenic differentiation for mesenchymal stem cells induced

by BMP9 and Wnt3a in vitro
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2. Key Laboratory of Clinical Laboratory Diagnostics ,Chongqing Medical Uninversity)

[ Abstract]Objective : To analyze the molecular mechanism of osteogenic differentiation of mesenchymal stem cells(MSCs) induced by
canonical Wnt3a signal pathway and bone morphogenetic protein 9(BMP9). Methods.C3H10T1/2 cells were infected by recombinant
adenovirus expressing BMP9 and Wnt3a,and then alkaline phosphatase (ALP) ,the early osteogenic marker,was detected by quantita—
tive assay. Osteogenic differentiation marker at later stage, calcium deposition was determined by Alizarin Red S staining. The protein
levels of osteocalcin (OC) and osteopontin(OPN) were detected by immunocytochemical staining. The expression levels of OC,OPN
and Runx2 were analyzed by real time PCR. Results: Wnt3a enhanced the ability of BMP9—induced ALP activity (F=264.962, P=
0.000 ;7 (o wiza)-sypo="7-19 , P=0.000 5 £ (o wiza)-winza=16.36 , P=0.000) and increased expressions of OC(F=3 920.102,P=0.000; o wusa)
aww=39.10, P=0.000 ; £ (9 1 winz) -wnz:=02.56 , P=0.000) and OPN(F=1 935.824, P=0.000 ; ¢ (pyws:waza)-suro=40.88 , P=0.000 3 £ (gypo.wurza) woza=
56.42,P=0.000) , with increase of mineral calcium deposition in vitro. Furthermore , Wnt3a increased the mRNA level of Runx2(F=3
635.980, P=0.000; 7 gypo swiza) - =79.37 , P=0.000 3 7 (g s winz) -win2a=86.96, P=0.000). Conclusion: Wnt3a,possibly through Runx2,acts
synergistically on BMP9 induced osteogenic differentiation of MSCs.
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G LA H S ze A A 2= 460 OC L OPN 1263k,
13 %it$am

HHm R A SPSS 17.0 #A-AbF T A B8 T ve
ABb, DIE £ bR 2E (x 2 5) TR AL 5 2555 00 BT o 5%
VR, R 20T, P ELECR Y LSD—¢ K56, K65 56 7K o
EH a=0.05,
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Tab.1 Sequence of primers for Real-time PCR

5 Mty ik IRiEIEY
oC 5’-TCTGACAAAGCCTTCATGTCC-3’ 5’-AAATAGTGATACCGTAGATGCG-3"
OPN 5’-ACACTTTCACTCCAATCGTCC-3’ 5’-TGCCCTTTCCGTTGTTGTCC-3"
Runx2 5’-GGTGAAACTCTTGCCTCGTC-3’ 5’-AGTCCCAACTTCCTGTGCT-3’
5

B-actin

5’-CCTGAGGCTCTTTTCCAGCC-3’

"~TAGAGGTCTTTACGGATGTC-3’
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Fig.1 Effect of different factors on osteogenic differentiation

marker at later stage, mineral calcium deposition in C3H10T1/2

cells by Alizarin Red S staining( 100 x )
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Fig.2 Effect of different factors on expressions of OC,OPN in
C3H10T1/2 cells by immunocytochemistry ( 150 x )

*2 AEEZRALE C3H10T1/2 4ia/E ALP.OC.OPN # Runx2 FRiZHIH N
Tab.2 Effect of different factors on expressions of OC,OPN, Runx2 and ALP activity of C3H10T1/2 cells

e ALPIE P OPN Runx2
GFP 15180 +2 421 1.00 1.00
Wni3a 115030 £ 3 565" 1.680 + 0.026 1.770 £ 0.042 1.310 = 0.066
BMP9 204 670 + 4 064" 2.290 = 0.036 2.170 = 0.040 1.830 = 0.035
BMP9+Wni3a 274920 + 4 7614 3310 £0.0314 3.230 £ 0.0454 7.220 +0.0974

T, S A A ST AR A5 Wni3a BMPY 4TI, 25 A e 278 X
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BMP9 %531 OC ,OPN )ik FE5 R AL, Mbal—
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