
International Conference on

Advances in Biotechnology
July 10-12, 2017 Dubai, UAE

Biotechnology Research 2017
July 10-12, 2017 Dubai, UAE

Page 38

Adv Biochem Biotehcnol 2017
ISSN 2574-7258, ABIO an open access journal

Voulme 02, Issue 05 (Suppl)

Baculovirus-mediated MIR-214 suppression shifts osteoporotic ASCS differentiation towards 
osteogenesis and improves osteoporotic bone defects repair

Yu-Chen Hu, Kuei-Chang Li, Mu-Nung Hsu and Mei-Wei Lin
National Tsing Hua University, Hsinchu, Taiwan

Osteoporotic patients often suffer from bone fracture but its healing is compromised due to impaired osteogenesis potential 
of bone marrow-derived mesenchymal stem cells (BMSCs). Here we aimed to exploit adipose-derived stem cells from 
ovariectomized (OVX) rats (OVX-ASCs) for bone healing. We unraveled that OVX-ASCs highly expressed miR-214 and 
identified 2 miR-214 targets: CTNNB1 (b-catenin) and TAB2. We demonstrated that miR-214 targeting of these two genes 
blocked the Wnt pathway, led to preferable adipogenesis and attenuated osteogenesis, undermined the osteogenesis of co-
cultured OVX-BMSCs, enhanced exosomal miR-214 release and altered cytokine secretion. As a result, OVX-ASCs implantation 
into OVX rats failed to heal critical-size metaphyseal bone defects. However, using hybrid baculoviruses expressing miR-214 
sponges to transduce OVX-ASCs, we successfully suppressed miR-214 levels, activated the Wnt pathway, upregulated osteogenic 
factors -catenin/Runx2, downregulated adipogenic factors PPAR-g and C/EBP-a, shifted the differentiation propensity 
towards osteogenic lineage, enhanced the osteogenesis of co-cultured OVX-BMSCs, elevated BMP7/osteoprotegerin secretion 
and hindered exosomal miR-214/osteopontin release. Consequently, implanting the miR-214 sponge-expressing OVX-ASCs 
tremendously improved bone healing in OVX rats. Co-expression of miR-214 sponge and BMP2 further synergized the OVX-
ASCs-mediated bone regeneration in OVX rats. This study implicates the potential of suppressing miR-214 in osteoporotic 
ASCs for regenerative medicine.
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