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            Abstract
Silicon is an important nutrient for the optimal growth and sustainable production of rice1,2,3,4. Rice accumulates up to 10% silicon in the shoot, and this high accumulation is required to protect the plant from multiple abiotic and biotic stresses1,2,3,4,5. A gene, Lsi1, that encodes a silicon influx transporter has been identified in rice6. Here we describe a previously uncharacterized gene, low silicon rice 2 (Lsi2), which has no similarity to Lsi1. This gene is constitutively expressed in the roots. The protein encoded by this gene is localized, like Lsi1, on the plasma membrane of cells in both the exodermis and the endodermis, but in contrast to Lsi1, which is localized on the distal side, Lsi2 is localized on the proximal side of the same cells. Expression of Lsi2 in Xenopus oocytes did not result in influx transport activity for silicon, but preloading of the oocytes with silicon resulted in a release of silicon, indicating that Lsi2 is a silicon efflux transporter. The identification of this silicon transporter revealed a unique mechanism of nutrient transport in plants: having an influx transporter on one side and an efflux transporter on the other side of the cell to permit the effective transcellular transport of the nutrients.




            
                
                    

    
        
            
                
                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: 
                        Silicon uptake and phenotype of 
                        lsi2
                         mutant.
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Figure 2: 
                        Expression and localization of Lsi2.
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Figure 3: 
                        Efflux activity of Lsi2 in 
                        Xenopus
                         oocytes.
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        Editorial Summary
How rice grabs its silicon
Silicon plays a beneficial role in plant growth: it increases the resistance of plants to pests and diseases and helps minimize transpiration losses. Rice is a typical silicon-accumulating plant, able to build up silicon levels in the shoots thanks to the ability of the roots to take it up from the soil. The sophisticated system that achieves this was partially characterized when a 'low silicon' gene, Lsi1, was shown to encode an influx transporter to move silicon from the soil into root cells. Now, the second step in the process â€” the efflux of silicon from root cells into the core of vascular tissue running through the root â€” has been revealed with the discovery of a second low silicon gene, the efflux transporter Lsi2.
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