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Introduction:  
 

Embryonic stem cells (ESCs) have gained 

significant attention over the last few years. 

Due to their unlimited proliferation potential 

and pluripotency they represent a cell 

population that could be potentially used in 

cellular therapies for the treatment of 

otherwise incurable diseases, such as 

degenerative bone diseases. The classical non-

canonical wnt molecule wnt5a has been 

associated with bone development, but three 

sub-pathways exist that vary depending on the 

cell context. Here, we have characterized the 

downstream targets of wnt5a in ESCs during 

the course of osteoblast differentiation.  

 

Material & Methods:  

 

We have used murine ESCs as a model to 

investigate how wnt5a affects normal 

osteogenic development thereby identifying 

molecular processes that could be used to 

drive differentiation more efficiently in vitro. 

Previously, we have successfully shown that 

recombinant wnt5a protein can support 

osteogenesis when administered during the 

time of osteoprogenitor commitment during 

ESC culture. In the current study, we used a 

reporter wnt5a::GFP ESC line as readout to 

characterize prospective downstream targets  

 

 

of wnt5a. Specifically, inhibitors to PKC and 

CamKII were administered to ESC cultures. 

 

Results:  
 

Proliferation, cAMP levels and gene 

expression was measured in early osteoblasts 

and could be directly correlated to the degree 

of mineralization in mature osteoblasts. 

Specifically, proliferation of osteoprogenitors 

seems to be regulated by PKC, whereas 

osteoblast-specific gene expression is 

controlled through CAMKII.  

 

Discussion and Conclusion:  
 

Eventually, our results suggest that the non-

canonical wnt signaling pathway regulates 

osteoprogenitor maturation through PKC and 

CamKII. 

 


