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RESEARCH GOALS: The primary goal of our research is to study the role of bone mesenchymal stem 
cells in bone development and remodeling. 
 

RESEARCH SUMMARY AND SIGNIFICANCE: Bone marrow mesenchymal stem cells have the 
potential to differentiate to lineages of mesenchymal tissues, including osteoblasts, adipocytes, 
chondrocytes, fibroblasts and myoblasts. We are studying the microenvironment that is necessary for 
differentiation of the multipotential stem cells into functionally distinct cell types such as osteoblasts. 

Parathyroid hormone and TGF-1 are the important factors that regulate differentiation of mesenchymal 
cells into osteoblasts. Using a genetic approach, we found that the TGF-β type II receptor (TβRII), a 
serine/threonine kinase, forms an endocytic complex with PTH1R in response to PTH and regulates both 
PTH and TGF-β signaling. TβRII directly phosphorylates the cytoplasmic domain of PTH type I receptor to 
induce endocytosis of the PTH1R/TβRII complex. Conditional disruption of TβRII in osteoblasts results in a 
skeletal phenotype similar to that seen in mice expressing a constitutive active PTH receptor; namely 
increased trabecular bone with reduced cortical bone.  These studies reveal a previously unrecognized 
function for TβRII and a mechanism for integration of PTH and local growth factor at level of membrane 
receptor for differentiation of MSCs.  

 
CURRENT PROJECTS:  

1. Mechanism of coupling bone resorption and formation 
2. PTH-induced endocytosis to integrate bone remodeling signals 
3. The role of Smad1 in osteoblast differentiation   
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