







    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

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 05 August 2007



                    Embryo-specific silencing of a transporter reduces phytic acid content of maize and soybean seeds

                    	Jinrui Shi1, 
	Hongyu Wang1, 
	Kathleen Schellin1, 
	Bailin Li1, 
	Marianna Faller1, 
	Johan M Stoop1, 
	Robert B Meeley1, 
	David S Ertl1, 
	Jerry P Ranch1 & 
	â€¦
	Kimberly Glassman1Â 

Show authors

                    

                    
                        
    Nature Biotechnology

                        volumeÂ 25,Â pages 930â€“937 (2007)Cite this article
                    

                    
        
            	
                        3412 Accesses

                    
	
                        258 Citations

                    
	
                            1 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Phytic acid in cereal grains and oilseeds is poorly digested by monogastric animals and negatively affects animal nutrition and the environment. However, breeding programs involving mutants with less phytic acid and more inorganic phosphate (Pi) have been frustrated by undesirable agronomic characteristics associated with the phytic acid-reducing mutations. We show that maize lpa1 mutants are defective in a multidrug resistance-associated protein (MRP) ATP-binding cassette (ABC) transporter that is expressed most highly in embryos, but also in immature endosperm, germinating seed and vegetative tissues. Silencing expression of this transporter in an embryo-specific manner produced low-phytic-acid, high-Pi transgenic maize seeds that germinate normally and do not show any significant reduction in seed dry weight. This dominant transgenic approach obviates the need for incorporating recessive lpa1 mutations to create maize hybrids with reduced phytic acid. Suppressing the homologous soybean MRP gene also generated low-phytic-acid seed, suggesting that the strategy might be feasible for many crops.
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                    Figure 1: Seed inorganic phosphate, phytic acid and myo-inositol in the lpa1-1 allele and lpa1-mum1 knockout mutant.[image: ]


Figure 2: Map-based cloning and genomic structure of the lpa1 gene.[image: ]


Figure 3: Expression of the lpa1 gene.[image: ]


Figure 4: Phytic acid and inorganic phosphate contents and seed dry weight of T1 transgenic seeds in which MRP4 expression is silenced.[image: ]


Figure 5: Phytic acid reduction and inorganic phosphate increase in T1 transgenic seeds of soybean lines with silenced MRP expression.[image: ]
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