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Human embryonic stem (hES) cells may generate all major somatic cell types. Consequently, 

establishment of defined and reproducible phenotype-specific differentiation and isolation from 

hES cells will most likely provide a dynamic tool for stem cell research and potential application in 

diseases. The heterogeneity of phenotypes induced in embryonic bodies prompted me to develop 

a method for identifying and purifying a specific phenotype. To this end, the promoter/enhancer is 

useful to selectively direct EGFP expression in live cells in a phenotype-specific manner. 

Therefore, I will describe a fast method to identify phenotype-specific promoter/enhancer 

sequences using motor neuron (MN)-specific Hb9 enhancer as an example.  

Next, high efficiency induction and isolation of functional MNs from hES cells was achieved using 

an Hb9 enhancer-based EGFP expression plasmid followed by FACS. These results demonstrate 

the utility of promoter/enhancer-based FACS for the isolation of a specific phenotype from hES 

cell populations as a means of purifying clinically appropriate cells for therapy. This technique is 

also a rational and realistic way of producing enriched populations of phenotype-specific cells for 

drug screening purposes.  

In the future, I would like to 1) identify novel phenotype-specific promoters/enhancers that could 

be applicable for clinical studies, 2) establish stable hES lines carrying an enhancer/promoter-

based reporter system, 3) screen for optimal differentiation conditions to induce a specific 

phenotype from the engineered hES cells based on reporter expression, and 

4) conduct transplantation studies after enriching specific-phenotypes by FACS. 
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