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            Abstract
Since the initial description of induced pluripotent stem (iPS) cells created by forced expression of four transcription factors in mouse fibroblasts, the technique has been used to generate embryonic stem (ES)-cell-like pluripotent cells from a variety of cell types in other species, including primates and rat1,2,3,4,5,6. It has become a popular means to reprogram somatic genomes into an embryonic-like pluripotent state, and a preferred alternative to somatic-cell nuclear transfer and somatic-cell fusion with ES cells7,8. However, iPS cell reprogramming remains slow and inefficient. Notably, no live animals have been produced by the most stringent tetraploid complementation assay, indicative of a failure to create fully pluripotent cells. Here we report the generation of several iPS cell lines that are capable of generating viable, fertile live-born progeny by tetraploid complementation. These iPS cells maintain a pluripotent potential that is very close to ES cells generated from in vivo or nuclear transfer embryos. We demonstrate the practicality of using iPS cells as useful tools for the characterization of cellular reprogramming and developmental potency, and confirm that iPS cells can attain true pluripotency that is similar to that of ES cells.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: Characterization of the iPS cells generated in 20% knockout serum replacement culture systems.
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Figure 2: In vivo developmental potential of iPS cell lines generated by tetraploid complementation.
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Figure 3: Global gene expression analysis of iPS cell lines competent for tetraploid complementation.
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        Editorial Summary
Mice from iPS cells
Since iPS (induced pluripotent stem) cells arrived on the scene in 2006, their properties have been measured against the yardstick of the true embryonic stem cells that they mimic. A clutch of recent papers, two of them published in this issue, reports the production of viable adult mice from iPS cells, a notable technical feat that shows that these cells are very close indeed to embryonic cells in their potential to produce cells for all tissues and all organs. Zhao et al. used a technique called tetraploid complementation, in which chimaeric mice are generated from injected pluripotent cells, and the embryonic tissue is derived solely from the injected cells. Boland et al. produced fertile adult mice derived entirely from iPS cells generated by inducible genetic reprogramming of mouse embryonic fibroblasts. The availability of these mice will provide a new resource for the study of iPS cell-derived tissues for both research and cell replacement therapy applications.
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