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Seminar Abstract  
 
 
In vivo, stem cells reside in temporally dynamic and adaptive 3-D microenvironments 
comprised of multiple cell types, signaling factors and adhesion molecules.  Together, these 
exogenously regulated signals interact to form a stem cell niche. Our long term goal is to 
engineer an artificial stem cell niche capable of guiding stem cell fate. We are approaching this 
problem by designing novel technologies to recapitulate critical niche components in vitro, and 
by quantitatively measuring and understanding the contribution of isolated niche-components 
to cell fate decisions.  This presentation will review our developing understanding of intra- 
and intercellular communication networks and the role of cell composition and growth factor 
presentation on directing mouse and human embryonic stem cell fate. 
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Seminar Abstract  
 
 
Stem cell based technologies promise a renewable source of cells and tissue for research, 
pharmaceutical testing, and cell-based therapies. Despite this enormous potential, significant 
challenges remain in order to translate the demonstrated biological properties of stem cells 
into robust and efficacious therapies. Fundamentally, a strategy to control and predict stem 
cell responses to changes in molecular, cellular and microenvironmental conditions is 
required. At the molecular and cellular levels, an understanding of the parameters that govern 
the decision of an individual stem cell to undergo self-renewal vs. differentiation divisions, as 
well as how interactions between stem cells and their progeny impact culture output, is 
required. From a microenvironmental perspective, cost effective approaches to implement 
molecular and cellular requirements for cell growth must be incorporated into stem cell 
culture technologies. This presentation will review recent progress in our use of engineering – 
based approaches such modeling and bioreactor design, to enable stem cell based therapies 
and technologies. Examples from embryonic stem cell – based differentiation into cardiac and 
blood cells will be presented. 
 
 
 
 
 
 
 
 
 
 
 

 



 



 


