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Project Name(s): 
Osteogenesis and Vascular Invasion, Epithelial-Mesenchymal Signaling Interactions, 
Regulation of Osteocyte Differentiation, Cartilage Regeneration, Mechanisms of 
Neuromusculoskeletal Integration.

General Topic (Keywords):  
Skeletal development, mesenchymal stem cells, neural crest, musculoskeletal patterning, 
epithelial–mesenchymal interactions, bone, cartilage, molecular biology, gene expression, 
comparative embryology, vertebrate morphogenesis, craniofacial development and 
evolution, craniofacial birth defects.

Project Description(s): 

Research focuses on molecular and cellular mechanisms underlying development and 
evolution of the craniofacial skeletal system. An avian chimeric transplantation system is 
being used to identify genes that regulate the timing of skeletal differentiation, control 
skeletal size and shape, and enable skeletal elements to achieve structural and functional 
integration with surrounding tissues. Specifically, mesenchymal stem cells are exchanged 
between quail and duck embryos, which challenges resultant chimeras to assimilate donor 
versus host-specific differences in growth and morphology. A goal is to use such data to 
devise molecular-based therapies for inducing repair and regeneration of skeletal tissues 
affected by congenital defects, disease, and trauma.

Desired Skills or Experience (any or all of the following):  
Developmental biology, molecular biology/biochemistry, cell culture, comparative 
anatomy, histology, microscopy.

Time Commitment:  
As much as possible.

Preferred Starting Date:  
As soon as possible.
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