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Scientific Expertise and Current Research Activities: 

We have developed a platform to cultivate human bone marrow-derived mesenchymal stem cells 

(MSCs). Hypoxia up-regulates the expression of Oct4 and Nanog, which enhance Dnmt1 

expression to suppress the expression of p16, p21 and lineage differentiation-associated 

transcription factors, and thereby maintain stemness and prevent spontaneous differentiation 

(Molecular Cell, 2012). Hypoxia also inhibits senescence, increases the proliferation rate and 

enhances differentiation potential via the activation of HIF/Twist pathway to suppress E2A/p21 

(Blood, 2011). Besides, hypoxia modulates the paracrine effects of MSCs, causing upregulation of 

various secretable factors, thereby enhancing the effects of MSCs on wound healing and fracture 

repair (Stem Cells, 2007). Hypoxia plays an important role in mobilization and homing of MSCs to 

tissue injuries (PLoS One, 2007). Finally, MSCs expanded under hypoxic conditions can be 

applied for allogeneic transplantation in diseases such as musculoskeletal disorders, atherosclerosis, 

hepatic failure and limb ischemia (J Ortho Res 2012; Am J Spots Med, 2013; Stem Cells Transl 

Med, 2015; J Hepatol, 2015; Cardiovascular Res, 2013). We have filed patents that have been 

granted and transferred to a biotech company for IND and clinical trials in using allogeneic MSC 

for the treatment of several diseases, such as critical limb ischemia and osteoarthritis. 

Recently, we have also investigated the interaction between MSCs and tumor cells. MSCs render 

tumor cells with stem cell properties (Gastroenterology, 2011) and enhance tumor angiogenesis 

and tumor growth (Oncogene, 2013). We also investigate the signaling pathways that cancer stem 

cells mediate to survive in suspension, tumorigenesis, resist apoptosis induced by therapies, such as 

anti-angiogenesis and chemotherapy (Nature Comm 2016; Oncotarget 2018; Int J of Cancer, 

2019). These pathways can be applied to develop new strategies in treating cancer. 
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