







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Biotechnology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature biotechnology

	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 01 May 2005



                    Transient inhibition of BMP signaling by Noggin induces cardiomyocyte differentiation of mouse embryonic stem cells

                    	Shinsuke Yuasa1,2, 
	Yuji Itabashi1, 
	Uichi Koshimizu4, 
	Tomofumi Tanaka4, 
	Keijiro Sugimura4, 
	Masayoshi Kinoshita1, 
	Fumiyuki Hattori2,4, 
	Shin-ichi Fukami3, 
	Takuya Shimazaki3, 
	Hideyuki Okano3,5, 
	Satoshi Ogawa1 & 
	â€¦
	Keiichi Fukuda2Â 

Show authors

                    

                    
                        
    Nature Biotechnology

                        volumeÂ 23,Â pages 607â€“611 (2005)Cite this article
                    

                    
        
            	
                        3948 Accesses

                    
	
                        253 Citations

                    
	
                            9 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    
        
            
                
                    
                        
                    
                
            
            
                
                    A Corrigendum to this article was published on 01 July 2005

                
            
        

    

    
        
            
                
                    
                        
                    
                
            
            This article has been updated

        

    
    

                
            


        
            Abstract
Embryonic stem (ES) cells are a promising source of cardiomyocytes, but clinical application of ES cells has been hindered by the lack of reliable selective differentiation methods. Differentiation into any lineage is partly dependent on the regulatory mechanisms of normal early development. Although several signals, including bone morphogenetic protein (BMP)1,2, Wnt3 and FGF4, are involved in heart development, scarce evidence is available about the exact signals that mediate cardiomyocyte differentiation. While investigating the involvement of BMP signaling in early heart formation in the mouse, we found that the BMP antagonist Noggin is transiently but strongly expressed in the heart-forming region during gastrulation and acts at the level of induction of mesendoderm to establish conditions conducive to cardiogenesis. We applied this finding to develop an effective protocol for obtaining cardiomyocytes from mouse ES cells by inhibition of BMP signaling.
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                    Figure 1: Transient expression of noggin at the heart forming area.[image: ]


Figure 2: Protocol and efficiency of the cardiomyocyte induction from ES cells using noggin, chordin and soluble BMP receptor-1A.[image: ]


Figure 3: Expression of stem cell marker, cardiac transcription factors and cardiac specific proteins in noggin-treated ES cells.[image: ]
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