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miR-125b regulates osteogenic differentiation of human
bone marrow mesenchymal stem cells by targeting Smad4

LU Xihong', DENG Min’, HE Honghui', ZENG Dehui', ZHANG Wei'

(1. Department of Orthopedics, Affiliated Nanhua Hospital of University of South China, Hengyang Hunan 421002;
2. Cancer Research Institute, Affiliated Cancer Hospital of Guangzhou Medical University, Guangzhou 10183, China)

ABSTRACT Objective: To investigate whether miR-125b regulates the osteogenic differentiation of bone
marrow mesenchymal stem cells (MSCs) by modulating Smad4, a predicted target in silicon.
Methods: Smad4 3'-UTR-luciferase vector was constructed and dual-luciferase reporter gene
assay was employed to examine the effect of miR-125b on luciferase activity. MSCs were isolated
and cultured from human bone marrow, and then transfected with miR-125b mimics followed
by induction of osteogenic differentiation. qRT-PCR and Western blot were used to detect the
expressions of Smad4 mRNA and protein. MSCs were induced into the osteoblasts after transfecting
with Smad4 siRNA, and the effect of Smad4 downregulation on osteogenic differentiation was
observed by AKP activity and RUNX2 mRNA levels.
Results: miR-216b bound Smad4 3'-UTR and inhibited the luciferase activity (P<0.05).
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Smad4 mRNA and protein expressions were significantly down-regulated in the MSCs induced

into osteogenic differentiation when miR-125b was overexpressed. Downregulation of Smad4
suppressed the AKP activity and RUNX2 mRNA expression, indicating that Smad4 siRNA
simulated at least in part the function of miR-125b as the regulator of MSCs osteogenic

differentiation.

Conclusion: miR-125b can suppress MSCs osteogenic differentiation by directly targeting Smad4.
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Figure 1 Identification of bacterial colony by PCR. 1-5:
Number of positive bacterial colony; M: DNA marker.
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Control: Control mimics; miR-125b: miR-125b mimics;
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Bt 3dA s *P<0.05.

Figure 2 miR-125b inhibits luciferase acitivity of mRNA
3'-UTR of Smad4. Control: Control mimics; miR-125b: miR-
125b mimics; miR-125b-Inh: miR-125b inhibitor; pMIR: pMIR-
REPORT luciferase plasmid; pSmad4-Mt: Wild type of Smad4
3'-UTR-luciferase vector; pSmad4-Mut: Mutation type of Smad4
3 UTR-luciferase vector; *P<0.0S.
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Figure 3 miR-125b suppresses mRNA and protein expressions of Smad4. A: qRT-PCR analysis. **P<0.01 vs the control group; B:

Western blot analysis.
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Figure 4 Smad4 siRNA inhibits AKP activity. *P<0.0S, **P<0.01

Control

vs the control group.
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Figure S Smad4 siRNA downregulates RUNX2 expression.
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