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Rev-erba’s effect on osteoblastogenesis of mouse bone marrow mesenchymal stem
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Abstract

BACKGROUND: The orphan nuclear receptor Rev-erba has been demonstrated to play important roles during
bone metabolism. However, the specific mechanism underlying osteogenic differentiation of bone marrow
mesenchymal stem cells (BMSCs) is still unclear.
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OBJECTIVE: To explore whether the orphan nuclear receptor Rev-erba participates in the osteogenesis process

of BMSCs in mice.

METHODS: Mouse BMSCs were isolated and cultured by the whole bone marrow adherence method. And the
lentivirus vector carrying the Rev-erba gene was constructed and then transfected into the BMSCs. Real-time
PCR was conducted to detect the mRNA level of Rev-erba at 48 hours after transfection. There were three groups
in the experiment: an experimental group with BMSCs transfected with lentiviral vectors containing overexpressed
Rev-erba gene and EGFP gene, a positive control group with BMSCs transfected with empty lentiviral vectors
containing only EGFP gene, and a negative control group. Then the BMSCs were induced to differentiate into
osteoblasts after the transfection and we detected the mRNA level of alkaline phosphatase, osteopontin, and
osteocalcin using real-time PCR at O, 7, and 14 days after induction.

RESULTS AND CONCLUSION: The lentivirus vector carrying Rev-erba gene was successfully transfected into
BMSCs, and expressed stably. An increase in the mRNA levels of alkaline phosphatase and osteopontin was
detected in each group when cultured in osteogenic medium; however, there was no significant difference
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between groups. The mRNA level of osteocalcin was also increased in each group, and moreover, the mRNA level
in the experimental group was significantly lower than that in the two control groups (P < 0.05). These results

indicate that Rev-erba transfection reduces the osteogenic ability of BMSCs, and the expression of osteocalcin, a
late-stage osteogenic marker, is inhibited, indicating that the late-stage osteogenesis of BMSCs may be influenced

by Rev-erba.
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Reverse 5-TGC GTT TGT AGG CGG
Primer TCTTC-3
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Reverse 5-TGT AGACCATGTAGT
Primer TGA GGT CA-3
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Figure 1 PCR products and positive clonal screening
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Figure 2 Fluorescence image and the expression changes of
Rev-erba after lentiviral transfection
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Figure 3 Relative expression level of alkaline phosphatase mRNA
during osteogenesis of bone marrow mesenchymal stem cells
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Figure 4 Relative expression level of osteopontin mRNA during
osteogenesis of bone marrow mesenchymal stem cells
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Figure 5 Relative expression level of osteocalcin mRNA during
osteogenesis of bone marrow mesenchymal stem cells
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Figure 6 Osteogenesis of bone marrow mesenchymal stem cells
after lentiviral transfection (x100)
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