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            Abstract
The classic phytohormones cytokinin and auxin play essential roles in the maintenance of stem-cell systems embedded in shoot and root meristems, and exhibit complex functional interactions1,2,3,4. Here we show that the activity of both hormones directly converges on the promoters of two A-type ARABIDOPSIS RESPONSE REGULATOR (ARR) genes, ARR7 and ARR15, which are negative regulators of cytokinin signalling5 and have important meristematic functions3. Whereas ARR7 and ARR15 expression in the shoot apical meristem (SAM) is induced by cytokinin, auxin has a negative effect, which is, at least in part, mediated by the AUXIN RESPONSE FACTOR5/MONOPTEROS (MP) transcription factor6. Our results provide a mechanistic framework for hormonal control of the apical stem-cell niche and demonstrate how root and shoot stem-cell systems differ in their response to phytohormones.




            
                
                    

    
        
            
                
                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: 
                        ARR15
                         and 
                        ARR7
                         have important roles for SAM regulation.
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Figure 2: 
                        Interaction of 
                        ARR7
                         and 
                        ARR15
                         with auxin signalling.
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Figure 3: Regulatory and functional interaction of  ARR15  and  ARF5/MONOPTEROS.[image: ]


Figure 4: 
                        Cross talk between auxin and cytokinin affects the stem-cell niche.
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        Editorial Summary
Control of shoot stem cells
Plants continuously maintain stem cells in their apical meristems from which shoot and root systems are produced. In the classic plant model Arabidopsis thaliana, stem-cell fate in the shoot apical meristem is controlled by hormones such as auxin and cytokinin. A study of the cross-talk between these hormones now shows that two A-type ARABIDOPSIS RESPONSE REGULATOR genes integrate cytokinin and auxin signals and connect these inputs with the core regulatory machinery in the shoot apical meristem. This work suggests a mechanistic framework for the synergistic activity of auxin and cytokinin in setting up the shoot stem-cell niche, and highlights differences between the responses of root and shoot stem-cell systems to phytohormones.
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