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      
         
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      
       
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     
      
       
     
      
       
        
       
        
      
         
        
      
      
         
        
        
      

       
        
       
       
          
       
         
         
        

    
         

         

       
  

         


                



      
       
           
        
       
       
       
        
         
       
      
         
       
        
       
        
    
     

      
      
        
        
           
           
        
       
       
      
       
       
        
        
       
         
        
        
      
        
        
       
        
        
       
      
       
       
       
        
         
    
      
       
      
        
       
       
       
       
        
       

     
       
        
     
       
       
          
        
       
      
        
    
       

      
         
        
        
         
            
        
       
           
         
        
      
       
      
         
        
        
         
        
  



           

 

        
          
       
      
        
           
         
       
        
          
     
        
          
       
        
         
        
        
        
         
     

  

     



        
  

          
      
         
     
          
       
      
         
        
          
        
        
         
       
    
      
        
       
          
          
              
         
        
        
         
        
       
      

       
      
         
         
         
        
        
      


         

         
        
         
        
        
        
         
       
          
        
       
           
        
        
          
         
        
        
         
           
       
         
         
          
     
           
        
        
     
       

        
        
         
         
          
        
       
      
     
         
          
       

       
       
           
         
     
         

             
           
       
        
             
            
          
          
       

         

     



        
     

 

       
         
       
     
       
       
         
          
        
         
        
         
          
        

         

     

        
       
         
         
      
          
         
        
        
         
        
         
         
      
         
       
        
     

        

    

       
       
     
        
       
       
        
          
         
       
       

           
          
          
          
             
              
             
         
         
         
         
             
              

          
      

  

     



        
       
        
         
       
      
         
         

        
      
         
      
          
      
         
         

                       
                             
                       
                           
                       
                        
                         
                         
                           
                        
                          
                            
                      
                   

         

     



     
         
       
         
      
    
       

          
       
       
          
         
            
        
        
          
       
          
      
         
         
       
       
          
      
        
           
          
        
     
         
           
         
    

       

       
         
      
        
      
      

          
      
      
       
       
       
         
     
          
          
     
        
        
       
       
         
       
         
           
        
      
       
        
         
        
        
      
         
         
       
        
           
        
       
          
   



          
        
         

                         
                            
                   
   

  

     



        
       
         
        

           
      
       
        

                     
                   
                   
                      
                    
                   
                  
                    
                  
                   
                   
                   
     

         

     



         
        
    
         

           
        
        
         

         
       
        
         
       
        
       
      
       
        
           

       
        
        
        
       
           
       
          
      
       
       
          
       
        
        
       
         
           
       
       
       
       
        
        
    
        

        
        
       
          
         
       
      
      
       
      
         
       
       
        
     
       
       
        
      
        
        
    
    

            
           
           
         
             
           
             
            
   

  

     



      
     
      
       
      
         
      
         
       
       
      
         
      
          
      
      
       
          
      
        
         
       
      
      
        
       
      
       
       
         
       
        
      
        
       
          
        
         
         
         
        
      
       
       
         
         
       
     
         

       
      
        
         
         
           
     
       
          
         
        

         
       
      
        
         
       
          
       
       
           
       
         
      
       
          
      
         
        
        
         
         
        
          
       
       
       
        

            
       
       
        
       
         
      
       
        
  

  

 

           

          

          

           

            

          

        

  

            

            

          

          

   

            

        

          

         

           

    

         

     



     

         

          

            

          

         

            

          

      

           

           

 

       
   

            

          

   

   

     

     

          

                

       

        

            

          

          

              

        

        

        

            

           

           

            

        

             

          

           

  
        

    

     



  

             

         

        

             

         

               

          

         

         

          

           

           

          

        

 

 

             

           

            

             

         

         

              

          

      

           

          

  

           

             

                     

          

          

              

            

            

         

            

            

           

              

                

             

           

           

           

           

      

      

            

        

        

           

             

                

           

           

              

             

           

          

             

   

 

       

           

        

      
    

          

         

          

            

            

            

              

                 

          

           

            

        

           

         

          

            

          

                 

          

     

  

     



        

    

             

         

        

        

             

          

         

          

          

          

       

    

             

         

            

           

             

           

             

          

           

            

            

  

        

          

         

          

          

            

           

          

           

             

        

          

 

      

         

         

             

          

           

              

         

         

            

            

         

          

           

          

            

           

            

                  

          

         

           

           

               

             

           

           

            

          

           

            

             

         

           

          

 

 

           

          

    

          

    

         

    

       

        

         

     

         

     

         

   

        

    

         

      



        

    

           

 

         

          

         

 

           

          

        

           

         

        

           

       

  

           

       

          

        

    

           

          

     

            

      

            

            

         

     



         

           

   

           

         

      

       

           

             

           



           

          

 

            

       

          

           

          

        

          

          

         

                  

         

         

 

           

       

    

         

        

     

            

      



             

      

    

           

       

          



          

         

     

           

          

      

            

          

          

 

           

             

              

   

           

          

             

  

             

             

           

          

         

        



          

   

           

         

       

           

         



           

         

     

         

       

          

          

         

       



        

         

           

         

         

     

          

          

          

         

         

         

       

       

 

                  

      

       

     

           

      

      

        



        

          

          

            

     

         

        

   

         

        

    

          

        

    

           

            

      

           

        

          

 

          

         

     

           

          



           

           

     

           

        

          

  

           

         

  

     



         



           

           

   

          

         

        

          

      

         

           

           

    

            

         

  

       

         

           



          

         

        

    

          

        

       

           

          

       

            

       

        

      

        

            

        

         

         

           

            

        

  

         

          

       

         

       

       

     

            

          

       

        

          

        



      

           

           

           

      

            

        

          

     

           

         

     

          

         
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Figure S1. Band intensity profiles evidencing Pru p 1.01 RNA degradation in absence of zeatin at different times. Profiles were obtained from Fig. 3B lane 1 
(black line), 2 (blue line), 3 (green line), 4 (yellow line), and 5 (red line). Band intensities have been extrapolated using the program IMAGEJ (Abramoffet al., 
2004). 
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Figure S2. Band intensity profiles evidencing Pru p 1.01 RNA degradation in presence of zeatin at different times. Profiles were obtained from Fig. 3B lane 
6 (black line), 7 (blue line), 8 (green line), 9 (yellow line), and 10 (red line). Band intensities have been extrapolated using the program IMAGEJ (Abramoffet 
al., 2004). 
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Figure S3. Band intensity, as reported in Fig. S3 and S4, taken in correspondence of the broken line in Fig. S3 and S4. 
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Figure S4. Multiple sequence alignment of PR-10 proteins found in protein data bases. Reported PR-10 are from the following sources: Prunus persica 
(peach), Pru p 1.01, Pru p 1.06D, 47; Prunus avium (cherry), 1-3, 49, 52, 54; Malus x domestica (apple), 4-26, 28-46, 48, 50, 51, 53, 56, 57, 59-64, 66, 68, 
71, 75, 77, 78, 80-85, 88, 91, 95, 241, 244, 248, 301; Prunus armeniaca (apricot), 25, 55; Fagus sylvatica (European beech), 58; Fragaria x ananassa 
(strawberry), 65, 67, 69, 72, 74; Pyrus communis (pear), 70; Vitis vinifera (grape vine), 73, 79, 87, 89, 90, 94, 96, 99, 101, 103, 105, 109, 110, 154, 155, 173, 
222, 272; Castanea sativa (sweet chestnut), 76; Datisca glomerata (Durango root), 86; Betula pendula (birch), 92, 98, 102, 111-113, 115, 117, 119, 121, 
123-129, 131-145, 147-149, 152, 153, 156-158, 160-164, 166, 168-172, 175, 177, 178, 181, 182, 184-193, 195, 197, 201-204, 206, 207, 210-219, 223-226, 
228, 232, 234; Corylus avellana (hazel), 93, 100, 104, 106, 107, 116, 146, 183, 194, 220; Rubus idaeus (raspberry), 97; Corylus heterophylla (Asian hazel), 
108; Vitis pseudoreticulata, 114, 118, 122; Vitis quinquangularis, 120; Morus bombycis, 130, 150, 165; Carpinus betulus (hornbeam), 151, 174, 196, 198-
200, 205, 209, 230, 235, 238, 242, 243; Alnus glutinosa (alder); 159; Betula platyphylla var. japonica (Japanese white birch), 167, 176, 180; Vitis hybrid 
cultivar, 179; Solanum virginianum (Surattense nightshade), 208; Medicago truncatula (barrel clover), 221, 333; Medicago sativa (alfalfa), 227, 236, 255, 
285; Gossypium hirsutum (Mexican cotton), 229, 247, 263; Gossypium arboreum (cotton), 231; Gossypium barbadense (Egyptian cotton), 233, 237, 265, 
315; Vigna unguiculata (cowpea), 239, 280, 297; Lupinus luteus (yellow lupine), 240, 245, 249-251, 253, 256, 283, 295, 299, 304, 313, 419; Capsicum 
chinense (chilli peppers), 246, 308; Citrus sinensis (orange), 252; Pisum sativum (pea), 254, 268, 290, 291, 293, 294, 296; Capsicum annuum, 257, 266, 276, 
317; Lupinus albus (white lupine), 258, 284; Phaseolus vulgaris (bean), 259, 262, 282, 287; Retama raetam, 260; Capsicum baccatum (Peruvian hot 
pepper), 261; Solanum tuberosum (potato), 264, 269; Cicer arietinum (chickpea), 267, 278; Salvia miltiorrhiza (red sage), 270, 298; Arachis hypogaea 
(peanut), 271, 273, 288, 292, 308, 335, 337; Solanum lycopersicum (tomato), 274; Glycine max (soybean), 275, 305; Vigna radiata (mung bean), 277, 412, 
413; Vigna angularis (Azuki bean), 279; Oxalis tuberosa (oka), 281; Panax ginseng (ginseng), 286, 323; Pisum fulvum (tawny pea), 289; Trifolium repens 
(white clover); 300; Catharanthus roseus (Madagascar periwinkle), 302, 321; Casuarina glauca (swamp she-oak), 303; Petroselinum crispum (parsley); 
306, 307, 310, 312; Hypericum perforatum (St. John's wort), 311; Daucus carota (wild carrot), 314, 326-329, 332, 338, 352; Pachyrhizus erosus (Mexican 
potato), 316, 320; Taraxacum officinale (dandelion), 318; Rehmannia glutinosa, 319; Apium graveolens (celery), 322, 324; Populus trichocarpa (black 
cottonwood), 325; Cichorium intybus (chicory), 330; Lithospermum erythrorhizon, 331, 334; Picea sitchensis (Sitka spruce), 336, 343, 361, 365, 366, 371, 
399-404; Pimpinella brachycarpa, 339; Oryza sativa (rice), 340, 383, 408-411, 414-416, 418, 423; Pinus monticola (white pine), 341, 346-351, 354-357, 
359, 363, 367, 369, 377, 378, 385; Zea mays (maize), 342, 405, 406; Sorghum bicolor (sorghum), 344, 345, 353, 358, 381; Pseudotsuga menziesii (coast 
Douglas-fir), 360; Picea glauca (white spruce), 362, 364, 372, 374, 379, 380; Asparagus officinalis (asparagus), 368, 388, 392, 393, 395-398; Zinnia elegans 
(zinnia), 370; Picea mariana (black spruce), 373, 375; Picea abies (Norway spruce), 376; Hyacinthus orientalis (hyacinth), 382; Lilium longiflorum (Easter 
lily), 384, 386, 387, 389, 390, 394; Pinus pinaster (maritime pine), 391; Triticum aestivum (wheat), 407; Hordeum vulgare (barley), 417; Sonneratia 
caseolaris, 420; Brassica rapa (field mustard), 421; Arabidopsis thaliana (thale cress), 422, 424, 425. 
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P101 --------------MGVFTYESEFTSEIPPPRLF-KAFVLDADNLVPKIAPQA----IKHSEILEGDGGP-GTIKKITFGEGS--QY--GYVKHKIDSIDKENHSYSYTLIEGD----ALGDNLEKISYETKLVASP------SGGSIIKSTSHYHTKGDVEIKEE-HVKAGKEKASNLFK----LIETYLKGH--PDAYN------------------------------------- 160 
P106 --------------MGVFTYSDESTSVIPPPRLF-KALVLEADTLIPKIAPQS----VKSAEIVEGDGGV-GTIKKISFGEGS--HY--SYVKHQIDGLDKDNFVYNYSLVEGD----ALSDKVEKISYEIKLVASA------DGGSVIKSTSNYHTKGDVEIKEE-DVKAGKEKATGLFK----LIENYLVAN--PDACN------------------------------------- 160 
1    --------------MGVFTYSDESTSVIPPPRLF-KALVLEADTLIPKIAPQS----VKTAEIVEGDGGV-GTIKKISFGEGS--HY--SYVKHRIDGLDKDNFVYNYTLVEGD----ALSDKIEKITYEIKLVASA------DGGSIIKSTSNYHTTGDVEIKEE-DVKAGKEKATGLFK----LIENYLAAN--PDACN------------------------------------- 160 
2    --------------MGVFTYADESTSVIPPPRLF-KALVLEADTLIPKIAPQS----VKSAEIVEGDGGV-GTIKKISFGEGS--HY--SYVKHRIDGLDKDNFVYSYSLVEGD----ALSDKVEKISYEIKLVASA------DGGSIIKSTSNYHTTGDVEIKEE-DVKAGKEKATGLFK----LIENYLVAN--PDAYN------------------------------------- 160 
3    --------------MGVFTYADESTSVITPPRLF-KALVLEADTLIPKIAPQS----VKGAEIVEGDGGV-GTIKKISFGEGS--HY--SYVKHRIDGLDKDNFVYSYSLVEGD----ALSDKVEKISYEIKLVASA------DGGSIIKSTSNYHTTGDVEIKEE-DVRAGKEKATGLFK----LIENYLVAN--PDAYN------------------------------------- 160 
4    --------------MGVFTYETEFTSVIPAPRLF-KAFILDGDNLIPKIAPQA----IKSTEIIEGDGGV-GTIKKVTFGEGS--QY--GYVKQRVNGIDKDNFTYSYSMIEGD----TLSDKLEKITYETKLIASP------DGGSIIKTTSHYHAKGDVEIKEE-HVKAGKEKASGLFK----LLEAYLVAN--PDAYN------------------------------------- 160 
5    --------------MGVFTYETEFTSVIPAPRLF-KAFILDGDNLIPKIAPQA----IKSTEIIEGDGGV-GTIKKVTFGEGS--QY--GYVKQRVNGIDKDNFTYSYSMIEGD----TLSDKLEKITYETKLIASP------DGGSIIKTTSHYHAKGDVEIKEE-HVKVGKEKASGLFK----LLEAYLVAN--PDAYN------------------------------------- 160 
6    --------------MGVLTYETEYASVIPPARLY-NALVLDADNLIPKIAPQA----VKTVEILEGDGGV-GTIKKVSFGEGS--EY--SYVKHKVEGIDKDNFVYSYSLIEGD----AISDKIEKISYEIKLVASG------SG-SIIKNISHYHTKGDVEIKEE-HVKAGKERAHGLFK----LIENHLVAN--PDAYN------------------------------------- 159 
7    --------------MGVLTYETEYVSVIPPARLY-NALVLDADNLIPKIAPQA----VKTVEILEGDGGV-GTIKKVSFGEGS--EY--SYVKHKVEGIDKDNFVYSYSLIEGD----AISDKIEKISYEIKLVASG------SG-SIIKNISHYHTKGDVEIKEE-HVKAGKERAHGLFK----LIENHLVAN--PDAYN------------------------------------- 159 
8    --------------MGVLTYETEYASVIPPARLY-NALVLDADNLIPKIAPQA----VKTVEILEGDGGV-GTIKKVSFGEGS--EY--SYVKHKVEGIDKDNFVYSYSLIEGD----AISDKIQKISYEIKLVASG------SG-SIIKNISHYHTKGDVEIKEE-NVKAGKERAHGLFK----LIENHLVAN--PDAYN------------------------------------- 159 
9    --------------MGVFTYESEFTSVIPPARLF-NAFVLDADNLIPKIAPQA----VKSAEILEGDGGV-GTIKKINFGEGS--TY--SYVKHRIDGVDKDNFVYKYSVIEGD----AISETIEKISYETKLVASG------SG-SVIKSTSHYHTKGDVEIKEE-HVKAGKEKASHLFK----LIENYLLEN--QDAYN------------------------------------- 159 
10   --------------MGVLTYETEYASVIPPARLY-NALVLDADNLIPKIAPQA----VKTVEILEGDGGV-GTIKKVSFGEGS--EY--SYVKHKVEGIDKDNFDYSYSLIEGD----AISDKIEKISYEIKLVASG------SG-SIIKNTSHYHTKGDVEIKEE-HVKAGKDKAHGLFK----LIENYLVAN--PDAYN------------------------------------- 159 
11   --------------M 



GVLTYETEYASIIPPARLY-NALVLDADNLIPKIAPQA----VKTVEILEGDGGV-GTIKKVSFGEGS--EY--SYVKHKVEGIDKDNFDYSYSLIEGD----AISDKIEKISYEIKLVASG------SG-SIIKNTSHYHTKGDVEIKEE-HVKAGKDKAHGLFK----LIENYLVAN--PDAYN------------------------------------- 159 
12   --------------MGVLTYETEYASIIPPARLY-NALVLDADNLIPKIAPQA----VKTVEILEGDGGV-GTIKKVSFGEGS--EY--SYVKHKVEGIDKDNFVYSYSLIEGD----AISDKIEKISYEIKLVASG------SG-SIIKNISHYHTKGDFEIKEE-HVKAGKERAHGLFK----LIENYLVAN--PDAYN------------------------------------- 159 
13   --------------MGVLTYEPEYASVIPPARLY-NALVLDADNLIPKIAPQA----VKTVEILEGDGGV-GTIKKVSFGEGS--EY--SYVKHKVEGIDKDNFDYSYSLIEGD----AISDKIEKISYEIKLVASG------SG-SIIKNTSHYHTKGDVEIKEE-HVKAGKDKAHGLFK----LIENYLVAN--PDAYN------------------------------------- 159 
14   --------------MGVFTYESEFTSIIPPARLF-NAFVLDADNLIPKIAPQA----VKSAEILEGDGGV-GTIKKINFGEGS--TY--SYVKHRIDGVDKDNFVYKYSVIEGD----AISETIEKISYETKLVASG------SG-SVIKSTSHYHTKGDVEIKEE-HVKAGKEKASHLFK----LIENYLLEN--QDAYN------------------------------------- 159 
15   --------------MGVFTYETEFTSVIPAPRLF-KAFILDGDNLIPKIAPQA----IKSTEIIEGDGGV-GTIKKVTFGEGS--QY--GYVKQRVNGIDKDNFTYSYSMIEGD----TLSVKLEKITYETKLIASP------DGGSIIKTTSHYHAKGDVEIKEE-HVKAGKEKASGLFK----LLEAYLVAN--PDAYN------------------------------------- 160 
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163  --------------MGVFNYETEATSVIPAARLF-KAFILDGDNLFPKVAPQA----ISSVENIEGNGGP-GTIKKISFPEGI--PF--KYVKDRVDEVDHANFKYSYSLIEGG----PVGDTLEKISNEIKIVATP------DGGSILKISNKYHTKGNHEVKAE-QIKASKEMGETLLR----AVESYLLAH--SDAYN------------------------------------- 160 
164  --------------MGVFNYETETTSVIPAARLF-KAFILDGDNLFPKVAPQA----ISSVENIEGNGGP-GTIKKISFPEGF--PF--KYVKDRVDEVDHTNFKYNYSVIEGG----PIGDILEKISNEIKIVATP------DGGCVLKISNKYHTKGNHEVKAE-QVKASKEMGETLLR----AVESYLLAH--SDAYN------------------------------------- 160 
165  --------------MGVSTHNDEFTSTVAPARLF-KAAVLDADNLFPKIAPDA----AKSAENIEGNGGP-GTIKKITFPDG-------KYVKQKLDAIDLDNYSYSHSIIEGD----ILSAELEKISHETKFVAAP------GGGSVIKVTTTFHTVGN-ATVDEAKAKEGKEKAAGLFK----LVEGYLEAN--PSAYN------------------------------------- 157 
166  --------------MGVFNYEIETTSVIPAARLF-KAFILDGDNLVPKVAPQA----ISSVENIEGNGGP-GTIKKINFPEGF--PF--KYVKDRVDEVDHTNFKYNYSVIEGG----PVGDTLEKISNEIKIVATP------DGGCVLKISNKYHTKGNHEVKAE-QVKASKEMGETLLR----AVESYLLAH--SDAYN------------------------------------- 160 
167  --------------MGVFNYETETTSVIPAARLF-KAFILDGDNLFPKVAPQA----ISSVENIEGNGGP-GTIKKISFPEGF--PF--EYVKDRVDEVDHTNFKYNYSVIEGG----PVGDTLEKISNEIKIVATP------DGGCVLKISNKYHTKGNHEVKAE-QVKASKEMGETLLR----AVESYLLSH--SDAYN------------------------------------- 160 
168  ---------------GVFNYETEATSVIPAARLF-KAFILDGDNLFPKVAPQA----ISSVENIEGNGGP-GTIKKISFPEGI--PF--KYVKDRVDEVDHANFKYSYSLIEGG----PVGDTLEKISNEIKIVATP------DGGSILKISNKYHTKGDHEVKAE-QVKASKEMGETLLR----AVESYLLAH--SDAYN------------------------------------- 159 
169  --------------MGVFNYETEATSVIPAARMF-KAFILDGDKLVPKVAPQA----ISSVENIEGNGGP-GTIKKINFPEGF--PF--KYVKDRVDEVDHTNFKYNYSVIEGG----PVGDTLEKISNEIKIVATP------DGGCVLKISNKYHTKGNHEVKAE-QVKASKEMGETLLR----AVESYLLAH--SDAYN------------------------------------- 160 
170  --------------MGVFNYETETTSVIPAARLF-KAFILDGDNLFPKVAPQA----ISSVENIEGNGGP-GTIKKISFPEGF--PF--KYVKDRVDEVDHTNFKYNYSVIEGG----PIGDTLEKISNEIKIVATP------DGGPILKISNKYHTKGDHEVKAE-QVKASKEMGETLLR----AVESYPLAH--SDAYN------------------------------------- 160 
171  ---------------GVFNYETETTSVIPAARLF-KAFILDGDNLFPKVAPQA----ISSVENISGNGGP-GTIKKISFPEGL--PF--KYVKDRVDEVDHTNFKYNYSVIEGG----PIGDTLEKISNEIKIVATP------DGGSILKISNKYHTKGDHEVKAE-QVKASKEMGETLLR----AVESYLLAH--SDAYN------------------------------------- 159 
172  --------------MGVFNYETETTSVIPAARLF-KAFILDGDNLFPKVAPQA----ISSVENIEGNGGP-GTIKKISFPEGF--PF--KYVKDRVDEVDHTNFKYNYSVIEGG----PVGDTLEKISNEIKIVTTP------DGGCVLKISNKYHTKGNHEVKAE-QVKASKEMGETLLR----AVESYLLAH--SDAYN------------------------------------- 160 
173  --------------MGVFTYEQEITSSVPPAKMF-KAAVLDADNLIPKVRPQA----IKCVEVIQGDGGP-GTIKKIHFGEGH--KF--KSMTHRVDAIDKEKFSFCYTVIDGD----VLTDGVESICHELTVVPAP------GGGSIYKNTSKYHTKG-AEVCEE-HVKGGKEDALATFK----AIEAYVLAH--PDAY-------------------------------------- 158 
174  --------------MGVFNYEAETTSVIPAARLF-KAFILDGNKLIPKVSPQA----VSSVENVEGNGGP-GTIKKITFSEGS--PV--KYVKERVEEVDHTNFKYSYTVIEGG----FVGDKVEKICNEIKIVAAP------DGGSILKITSKYHTKGDHEVPAE-HIKGGKERVEGLLK----PVEAYLLAH--TAEYNN------------------------------------ 161 
175  --------------MGVFNYETEATSVIPAARLF-KAFILDGDNLFPKVAPQA----ISSVENIEGNGGP-GTIKKISFPEGF--PF--KYVKDRVDEVDHTNFKYSYSVIEGG----PVGDTLEKISNEIKIVATP------NGGSILKINNKYHTKGDHEVKAE-QIKASKEMGETLLR----AVESYLLAH--SDAYN------------------------------------- 160 
176  --------------MGVFNYETEATSVIPAARLF-KAFILDGDKLVPKVAPQA----ISSVENIEGNGGP-GTIKKINFPEGF--PF--KYVKDRVDEVDHTNFKYNYSVIEGG----PVGDTLEKISNEIKIVATP------DGGCVLKISNKYHTKGNHEVKAE-QVKASKEMGETLLR----AVESYLLSH--SDAYN------------------------------------- 160 
177  --------------MGVFNYETEATSVIPAARLF-KAFILDGDNLFPKVAPQA----ISSVENIEGNGGP-GTIKKISFPEGI--PF--KYVKGRVDEVDHTNFKYSYSVIEGG----PVGDTLEKISNEIKIVATP------NGGSILKINNKYHTKGDHEVKAE-QIKASKEMGETLLR----AVESYLLAH--SDAYN------------------------------------- 160 
178  --------------MGVFNYETETTSVIPAARLF-KAFILDGDNLFPKVAPQA----ISSVENIEGNGGP-GTIKKISFPGGL--PF--KYVKDRVDEVDHTNFKYNYSVIEGG----PIGDTLEKISNEIKIVATP------DGGCVLKISNKYHTKGNHEVKAE-QVKASKEMGETLLR----AVESYLLAH--SDAYN------------------------------------- 160 
179  --------------MGVFTYEQEITSSVPPAKMF-KAAVLDADNLIPKVRPQA----IKCVEVIQGDGGP-GTIKKIHFGEGH--KF--KSMTHRIDAIDKEKFSLCYTVIDGD----VLTDGVESICHELTVVPAP------GGGSIYKNTSKYHTKG-AEVCEE-HVKGGKEDALATFK----AIEAYVLAH--PDAY-------------------------------------- 158 
180  --------------MGVFNYETETTSVIPAARLF-KAFILDGDNLFPKVAPQA----ISSVENIEGNGGP-GTIKKISFPEGF--PF--KYVKDGVDEVDHTNFKYNYSVIEGG----PVGDTLEKISNEIKIVATP------DGGCVLKISNKYHTKGNHEVKAE-QVKASKEMGETLLR----AVESYLLSH--SDAYN------------------------------------- 160 



181  --------------MGVFNYEIEATSVIPAARLF-KAFILDGDNLFPKVAPQA----ISSVENIEGNGGP-GTIKKISFPEGF--PF--KYVKDRVDEVDHTNFKYSYSVIEGG----PVGDTLEKISNEIKIVATP------NGGSILKINNKYHTKGDHEVKAE-QIKASKEMGETLLR----AVESYLLAH--SDAYN------------------------------------- 160 
182  -----------------FNYESETTSVIPAARLF-KAFILEGDTLIPKVAPQA----ISSVENIEGNGGP-GTIKKITFPEGS--PF--KYVKERVDEVDHANFKYSYSMIEGG----ALGDTLEKICNEIKIVATP------DGGSILKISNKYHTKGDHEMKAE-HMKAIKEKGEALLR----AVESYLL---------------------------------------------- 150 
183  --------------MGVFNYEVETPSVIPAARLF-KSYVLDGDKLIPKVAPQA----ITSVENVEGNGGP-GTIKNITFGEGS--RY--KYVKERVDEVDNTNFTYSYTVIEGD----VLGDKLEKVCHELKIVAAP------GGGSILKISSKFHAKGDHEINAE-EMKGAKEMAEKLLR----AVETYLLAH--SAEYN------------------------------------- 160 
184  --------------MGVFNYETETPSVIPAARLF-KAFILDGDKLLPKVAPEA----VSSVENIEGNGGP-GTIKKITFPEGS--PF--KYVKERVDEVDRVNFKYSFSVIEGG----AVGDALEKVCNEIKIVAAP------DGGSILKISNKFHTKGDHEINAE-QIKIEKEKAEGLLK----AVESYHLAH--SDAYN------------------------------------- 160 
185  ---------------GVFNYEIETTSVIPAARLF-KAFILDGDNLVPKVAPQA----ISSVENIEGNGGP-GTIKKINFPEGF--PF--KYVKDRVDEVDHTNFKYNYSVIEGG----PVGDTLEKISNEIKIVATP------DGGCVLKISNKYHTKGNHEVKAE-QVKASKEMGETLLR----AVESYLLAH--SDAYN------------------------------------- 159 
186  -----------------FNDEAETTSVIPPARLF-KSFILDADNILSKIAPQA----FKSAENIEGNGGP-GTIKKITFVEGS--HF--KHLKQRIDEIDHTNFKYSYSLIEGG----PLGDTLEKISKEIKIAAAP------DGGSILKFSSKYYTKGNISINQE-QIKAEKEKGAGLFK----AIEGYLL---------------------------------------------- 150 
187  ---------------GVFNYETEATSVIPAARMF-KAFILDGDKLVPKVAPQA----ISSVENIEGNGGP-GTIKKINFPEGF--PF--KYVKDRVDEVDHTNFKYNYSVIEGG----PVGDTLEKISNEIKIVATP------DGGCVLKISNKYHTKGNHEVKAE-QVKASKEMGETLLR----AVESYLLAH--SDAYN------------------------------------- 159 
188  ---------------GVFNYEIETTSVIPAARLF-KAFILDGDNLVPKVAPQA----ISSVENIEGNGGP-GTIKKINFPEGF--PF--KYVKDRVDEVDHTNFKYNYSVIEGG----PVGDTLEKISNEIKIVATP------DGGCVLKISHKYHTKGNHEVKAE-QVKASKEMGETLLR----AVESYLLAH--SDAYN------------------------------------- 159 
189  -----------------FNYESETTSVIPAARLF-KAFILEGDTLIPKVAPQA----ISSVENIEGNGGP-GTIKKITFPEGS--PF--KYVKERVDEVDHANFKYSYSMIEGG----ALGDTLEEICNEIKIVATP------DGGSILKISNKYHTKGDHEMKAE-HMKAIKEKGEALLR----AVESYLL---------------------------------------------- 150 
190  -----------------FNYESETTSVIPAARLF-KAFILEGDNLIPKVAPQA----ISSVENIEGNGGP-GTIKKITFPEGS--PF--KYVKERVDEVDHANFKYSYSMIEGG----ALGDTLEKICNEIKIVATP------DGGSILKISNKYHTKGDHEMKAE-HMKAIKEKGEALLR----AVESYLL---------------------------------------------- 150 
191  --------------MGVFNYETETTSVIPAARLF-KAFILDGDNLFPKVAPQA----ISSVENIEGNGGP-GTIKKISFPEGF--PF--KYVKDRVDEVAHKNFKYSYSVIEGG----PIGDTLEKISNEIKIVATP------DGRSILKISNKYHTKGDHEVKAE-QIKASKEMGETLLR----AVESYLLAH--SDAYN------------------------------------- 160 
192  -----------------FNDEAETTSVIPPARLF-KSFILDADNILSKVAPQA----FKSAENIEGNGGP-GTIKKITFVEGS--HF--KHLKQRIDEIDHTNFKYSYSLIEGG----PLGDTLEKISKEIKIAAAP------DGGSILKFSSKYYTKGNISINQD-QIKAEKEKGAGLFK----AIESYLL---------------------------------------------- 150 
193  -----------------FNYESETTSVIPAARLF-KAFILDGDNLIPKVAPQA----ISSVENIEGNGGP-GTIKKITFPEGS--PF--KYVKERVDEVDHANFKYSYSMIEGG----ALGDTLEKICNEIKLVATP------DGGSILKISNKYHTKGDHEMKAE-HMKAIKEKGEALLR----AVESYLL---------------------------------------------- 150 
194  --------------MGVFNYEVETPSVIPAARLF-KSYVLDGDKLIPKVAPQA----ITSVENVEGNGGP-GTIKNITFGEGS--RY--KYVKERVDEVDNTNFKYSYTVIEGD----VLGDKLEKVCSELKIVAAP------GGGSILKISSKFHAKGDHEINAE-EMKGAKEMAEKLLR----AVETYLLAH--SAEYN------------------------------------- 160 
195  -----------------FNYESETTSVIPAARLF-KAFILDGDNLIPKVAPQA----ISSVENIEGNGGP-GTIKKITFPEGS--PF--KYVKERVDEVDHANFKYSYSMIEGG----ALGDTLEKICNEIKLVATP------DGGSILKISNKYHTKGDHEMKAE-HMKAIKEKGETLLR----AVESYLL---------------------------------------------- 150 
196  --------------MGVFNYEAETPSVIPAARLF-KSYVLDGDKLIPKVAPQA----ISSVENVGGNGGP-GTIKNITFAEGS--PF--KFVKERVDEVDNANFKYNYTVIEGD----VLGDKLEKVSHELKIVAAP------GGGSIVKISSKFHAKGDHEVNAE-KMKGAKEMAEKLLR----AVESYLLAH--TDEYN------------------------------------- 160 
197  -----------------FNYESETTSVIPAARLF-KAFILDGDNLIPKVAPQA----ISSVENIEGNGGP-GTIKKITFPEGS--PF--KYVKERVDEVDHANFKYSYSMIEGG----ALGDTLEKICNEIKLVATP------DGGSTLKISNKYHTKGDHEMKAE-HMKAIKEKGETLLR----AVESYLL---------------------------------------------- 150 
198  --------------MGVFNYEAETTSVIPAARLF-KAFILDGNKLIPKVSPQA----VSSVENVEGNGGP-GTIKKITFSEGS--PV--KYVKERVEEIDHTNFKYNYTVIEGD----VLGDKLEKVSHELKIVAAP------GGGSIVKISSKFHAKGYHEVNAE-EMKGAKEMAEKLLR----AVESYLLAH--TAEYN------------------------------------- 160 
199  --------------MGVFNYEAETPSVIPAARLF-KSYVLDFDKLIPKVAPQA----ISSVENVGGNGGP-GTIKNITFAEGS--PF--KFVKERVDEVDNANFKYNYTVIEGD----VLGDKLEKVSHELKIVAAP------GGGSIVKISSKFHAKGDHEVNAE-KMKGAKEMAEKLLR----AVESYLLAH--TDEYN------------------------------------- 160 
200  --------------MGVFNYEAETPSVIPAARLF-KSYVLDGDKLIPKVAPQA----ISSVENVGGNGGP-GTIKNITFAEGS--PF--KFVKERVDEVDNANFKYNYTVIEGD----VLGDNLEKVSHELKIVAAP------GGGSIVKISSKFHAKGDHEVNAE-EMKGAKEMAEKLLR----AVESYLLAH--TDEYN------------------------------------- 160 
201  -----------------FNYESETTSVIPAARLF-KAFILDGDNLIPKVAPQA----ISSVENIEGNGGP-GTIKKITFPEGS--PF--KYVKERVDEVDHANFKYSYSMIEGG----ALGDTLEKICNEIKLVATP------DGGSILKIRNKYHTKGDHEMKAE-HMKAINEKGEALLR----AVESYLL---------------------------------------------- 150 
202  -----------------FNYESETTSVIPAARLF-KAFILDGDNLIPKVASQA----ISSVENIEGNGGP-GTIKKITFPEGS--PF--KYVKERVDEVDHENFKYSYSMIEGG----ALGDTLEKICNEIKLVATP------DGGSILKISNKYHTKGDHEMKAE-HMKAIKEKGETLLR----AVESYLL---------------------------------------------- 150 
203  -----------------FNYEGETTSVIPAARLF-KAFILDGDNLIPKVAPQA----VSCVENIEGNGGP-GTIKKITFPEGS--PF--KYVKERVDEVDHVNFKYSYSVIEGG----VVGDTLEKICNEIKIVAAP------GGGSILKISNKYHTKGNHEMKEE-QIKASKEKAEALFR----AVESYLL---------------------------------------------- 150 
204  -----------------FDYEGETTSVIPAARLF-KAFILDGDNLIPKVAPQA----VSCVENIEGNGGP-GTIKKITFPEGS--PF--KYVKERIDEVDHVNFKYSYSVIEGG----AVGDTLEKICNEIKIVAAP------GGGSILKISNKYHTKGNHEMKAE-QIKASKEKAEALFR----AVESYLL---------------------------------------------- 150 
205  --------------MGVFNYEAETPSVIPAARLF-KSYVLDFDKLIPKVAPQA----ISSVENVGGNGGP-GTIKNITFAEGS--PF--KFVKERVDEVDNANFKYNYTVIEGD----VLGDKLEKVSHELKIVAAP------GGGSIVKISSKFHAKGDHEVNAE-EMKGAKEMAEKLLR----AVESYLLAH--TAEYN------------------------------------- 160 
206  -----------------FDYEGETTSVIPAARLF-KAFILDGDNLIPKVAPQA----VSCVENIEGNGGP-GTIKKITFPEGS--PF--KYVKERVDEVDHVNFKYSYSVIEGG----AVGDTLEKICNEIKIVAAP------GGGSILKISNKYHTKGNHEMKAE-QIKASKEKAEALFR----AVESYLL---------------------------------------------- 150 
207  -----------------FDYEGETTSVIPAARLF-KAFILDGDNLIPKVAPQA----VSCVENIEGNGGP-GTIKKITFPEGS--PF--KYVKERVDEVDHENFKYSYSVIEGG----AVGDTLEKICNEIKIVPAP------GGGSILKISNKYHTKGNHEMKAE-QIKASKEKAEALFR----AVESYLL---------------------------------------------- 150 
208  --------------MGVNTYTHESTTSISPSRLF-KALVLHFDNLVPQVVPHE----VKNIETIEGDGGA-GSIKQMNFVEGG--PI--KYLKHKIHVIDDKNLETKYSLIEGDV----LGDKLESINYDIKFEASG------DGGCVCKTTTEYHTKGDHVITEE-EDNVGKDKAINLFK----AVEAHLLAN--PSVYA------------------------------------- 160 
209  ---------------GVFNYEAETTSVIPAARLF-KAFILDGNKLIPKVSPQA----VSSVENVEGNGGP-GTIKKITFSEGS--PV--KYVKERVEEIDHTNFKYNYTVIEGD----VLGDKLEKVSHELKIVAAP------GGGSIVKISSKFHAKGYHEVNAE-EMKGAKEMAEKLLR----AVESYLLAH--TAEYN------------------------------------- 159 
210  ---------------GVFNYEIGATSVIPAARLF-KAFILVGDNLFPKVAPQA----ISSVENIEGNGGP-GTIKKISFPEGF--PF--KYVKDRVDEVDHTNFKYSYSVIEGG----PVGDTLEKISNEIKIVATP------NGGSILKINNKYHTKGDHEVKAE-QIKASKEMGETLLR----AVESYLLAH--SDAYN------------------------------------- 159 
211  -----------------FDYEGETTSVIPAARLF-KAFILDGDNLIPKVAPQA----VSCVENIEGNGGP-GTIKKITFPEGS--PF--KYVKERVDEVDRVNFKYSYSVIEGG----AVGDTLEKICNEIKIVPAP------GGGSILKISNKYHTKGNHEMKAE-QIKASKEKAEALFR----AVESYLL---------------------------------------------- 150 
212  -----------------FNYETETTSVIPAARLF-KAFILDGDNLFPKVAPQA----ISSVENIEGNGGP-GTIKKISFPEGF--PF--KYVKDRVDEVDHTNFKYNYSVIEGG----PIGDTLEKISNEIKIVATP------DGGSILKISNKYHTKGDHEVKAE-QVKASKEMGETLLR----AVESYLL---------------------------------------------- 150 
213  -----------------FDYEGETTSVIPAARLF-KAFILDGDNLIPKVAPQA----VSCVENIEGNGGP-GTIKKITFPEGS--PF--KYVKERIDEVDHVNFKYSYSVIEGG----AVGDTLEKICNEIKIVAAP------GGGSILKISNKYHTKGNHEMKAE-QIKASKEKSEALFR----AVESYLL---------------------------------------------- 150 
214  -----------------FNYETETTSVIPAARLF-KAFILDGDNLFPKVAPQA----ISSVENIEGNGGP-GTIKKISFPEGF--PF--KYVKDRVDEVDHTNFKYNYSVIEGG----PVGDTLEKISNEIKIVATP------DGGSILKISNKYHTKGDHEVKAE-QVKASKEMGETLLR----AVESYLL---------------------------------------------- 150 
215  -----------------FNYEGETTSVIPAARLF-KAFILDGDNLIPKVAPQA----VSCVENIEGNGGP-GTIKKITFPEGS--PF--KYVKERVDEVDHVNFKYSYSVIEGG----VVGDTLEKICNEIKIVAAP------GGGSILKISNKYHTKGNHEMKAE-QIKASKEKAEALFR----AVESYLL---------------------------------------------- 150 
216  -----------------FDYEGETTSVIPAARLF-KAFILDGDNLIPKVAPQA----VSCVENIEGNGGP-GTIKKITFPEGS--PF--KYVKERVDEVDHVNFKYSYSVIEGG----AVGDTLEKICNEIKIVPAP------GGGSILKISNKYHTKGNHEMKAE-QIKASKEKAEALFR----AVESYLL---------------------------------------------- 150 
217  -----------------FNYETETTSVIPAARLF-KAFILDGDNLFPKVAPQA----ISSVENIEGNGGP-GTIKKINFPEGF--PF--KYVKDRVDEVDHTNFKYNYSVIEGG----PVGDTLEKISNEIKIVATP------DGGSILKISNKYHTKGDHEVKAE-QVKASKEMGETLLR----AVESYLL---------------------------------------------- 150 
218  -----------------FNYETEATSVIPAARLF-KAFILDGDNLFPKVAPQA----ISSVENIEGNGGP-GTIKKISFPEGI--PF--KYVKDRVDEVDHANFKYSYSLIEGG----PVGDTLEKISNEIKIVATP------DGGSILKISNKYHTKGDHEVKAE-QVKASKEMGETLLR----AVESYLL---------------------------------------------- 150 
219  -----------------FNYETEATSVIPAARLF-KAFILDGDNLFPKVAPQA----ISSVENIEGNGGP-GTIKKISFPEGI--PF--KYVKDRVDEVDHANFKYSYSLIEGG----PVGDTLEKISNEIKIVATP------DGGSILKISNKYHTKGDHEVKAE-QIKASKEMGETLLR----AVESYLL---------------------------------------------- 150 
220  --------------MGVFNYEVETPSVISAARLF-KSYVLDGDKLIPKVAPQA----ITSVENVGGNGGP-GTIKNITFGEGS--RY--KYVKERVDEVDNTNFKYSYTVIEGD----VLGDKLEKVCSELKIVAAP------GGGSTLKISSKFHAKGDHEINAE-EMKGAKEMAEKLLR----AVETYLLAH--SAEYN------------------------------------- 160 
221  --------------MGVFNFEDETTSIVAPARLY-KALVTDSDNLIPKVI-DA----IQSIEIVEGNGGA-GTIKKLTFVEGG--ET--KYDLHKVDLVDDVNFAYNYSIVGGG----GLPDTVEKISFESKLSAGP------DGGSIAKLTVKYFTKGD-AAPSEEEIKGGKARGDGLFK----ALEGYVLAN--PDY--------------------------------------- 157 
222  --------------MGVTTFTQEFVTPVSPARMF-KALVVDSHILVPRLVPES----VKSIEFVEGDGGA-GSITQTNFSGGY--DC--EYLKYKINAVDKEKLECRYTLIEGGV----LGDQLESIVYEMKFEESG------DGGCICKTRSEYHTKGEFEIKEE-SIREGKEKAMGVYK----LVEAYLLAN--PDEEL------------------------------------- 160 
223  -----------------FNYETEATSVIPAARLF-KAFILDGDNLFPKVAPQA----ISSVENIEGNGGP-GTIKKISFPEGF--PF--KYVKDRVDEVDHTNFKYSYSVIEGG----PVGDTLEKISNEIKIVATP------DGGSILKINNKYHTKGDHEVKAE-QIKANKEMGETLLR----AVESYLL---------------------------------------------- 150 
224  -----------------FNYETEATSVIPAARLF-KAFILDGDNLFPKVAPQA----ISSVENIEGNGGP-GTIKKISFPEGI--PF--KYVKDRVDEVDHANFKYSYSVIEGG----PVGDTLEKISNEIKIVATP------DGGSILKISNKYHTKGDHEVKAE-QIKASKEMGETLLR----AVERYLL---------------------------------------------- 150 
225  -----------------FNYETEATSVIPAARLF-KAFILDGDNLFPKVAPQA----ISSVENIEGNGGP-GTIKKISFPEGF--PF--KYVKDRVDEVDHTNFKYSYSVIEGG----PVGDTLEKISNEIKIVATP------DGGSILKINNKYHTKGDHEVKAE-QIKASKEMGETLLR----AVESYLL---------------------------------------------- 150 
226  -----------------FNYEIEATSVIPAARLF-KAFILDGDNLFPKVAPQA----ISSVENIEGNGGP-GTIKKISFPEGF--PF--KYVKDRVDEVDHTNFKYNYSVIEGG----PVGDTLEKISNEIKIVATP------NGGSILKINNKYHTKGDHEVKAE-QIKASKEMGETLLR----AVESYLL---------------------------------------------- 150 
227  --------------MGVFNFEDETTSIVAPARLY-KALVTDSDNLIPKVI-DA----IQSIEIVEGNGGA-GTIKKLTFVEGG--ET--KYDLHKVDLVDDVNFAYNYSIVGGG----GLPDTVEKISFESKLSAGP------DGGSTAKLTVKYFTKGD-AAPSEEEIKGGKARGDGLFK----ALEGYVLAN--PDY--------------------------------------- 157 
228  -----------------FNYEIETTSVIPAARLF-KAFILDGDNLVPKVAPQA----ISSVENIEGNGGP-GTIKKINFPEGF--PF--KYVKDRVDEVDHTNFKYNYSVIEGG----PVGDTLEKISNEIKIVATP------DGGCVLKISNKYHTKGNHEVKAE-QVKASKEMGETLLR----AVESYLL---------------------------------------------- 150 
229  --------------MGVVTYNYESTSPVAPARLF-KAFSLEADKVWPKAAPQA----VKSVE-VEANPGP-GSIVKINFAEGL--PF--QYMKHQIGGHDDKNLSYSYSLIEGG----PLGDKLEKISYDNKFEAAA------GGGSLCKSSMKFYTVGDYVITED-EIKAQIKGSEGVYK----AVEAYLLAN--PDACN------------------------------------- 159 
230  ---------------GVFNYEAETPSVIPAARLF-KSYVLDGDKLIPKVAPQA----ISSVENVGGNGGP-GTIKNITFAEGS--PF--KFVKERVDEVDNANFKYNYTVIEGD----VLGDKLEKVSHELKIVAAP------GGGSIVKISSKFHAKGYHEVNAE-EMKGAKEMAEKLLR----AVESYLLAH--TAEYN------------------------------------- 159 
231  --------------MGVVSYEFEVTSPIAPARLF-KAFVLEAAKIWPTAAPHA----VKSVE-LEGDASP-GSIVKITFVEGL--PY--QYMKHQIGGHDENNFSYSYSMIEGG----PLGDKLEKISYENQFVAAA------DGGSICKSSIKYYTVGDYVITED-EIKTLIKGSEVVYK----AIEAYLLAN--PDACN------------------------------------- 159 
232  -----------------FNYEIEATSVIPAARLF-KAFILDGDNLFPKVAPQA----ISSVKNIEGNGGP-GTIKKISFPEGF--PF--KYVKDRVDEVDHTNFKYNYSVIEGG----PVGDTLEKISNEIKIVATP------NGGSILKINNKYHTKGDHEVKAE-QIKASKEMGETLLR----AVESYLL---------------------------------------------- 150 
233  --------------MGVASYEFEVTSPIAPARLF-KAFVLEAAKIWPTAAPHA----VKSVE-LEGDASP-GSIVKITFVEGL--PY--QYMKHQIGGHDENNFSYSYSMIEGG----PLGDKLEKISYENQFVAAA------DGGSICKSSIKYYTVGDYVITED-EIKTLIKGSEVVYK----AIEAYLLAN--PDACN------------------------------------- 159 
234  -----------------FNYETETTSVIPAARLF-KAFILDGDNLFPKVAPQA----ISSVQNIEGNGGP-GTIKKINFPEGF--PF--KYVKDRVDEVDHTNFKYNYSVIEGG----PVGDTLEKISNEIKIVATP------DGGCILKISNKYHTKGNHEVKAE-QVKASKEMGETLLR----AVESYLL---------------------------------------------- 150 
235  --------------MGVFNYEAETPSVIPAARLF-KSYVLDFDKLIPKVAPQA----ISSVENVGGNGGP-GTIKNITFAEGS--PF--KFVKERVDEVDNANFKFSYTVIEGD----VLGDKLEKVSLELKIVAAP------GGGSILKISGKFHAKGDHEVNAE-EMKGAKEMAEKLLR----AVESYLLAH--TAEYN------------------------------------- 160 
236  --------------MGVFNFEDETTSIVAPARLY-KALVTDSDNLIPKVI-DA----IQSIEIVEGNGGA-GTIKKPTFVEGG--ET--KYDLHKVDLVDDVNFAYNYSIVGGG----GLPDTVEKISFESKLSAGP------DGGSTAKLTVKYFTKGD-AAPSEEEIKGGKARGDGLFK----ALEGYVLAN--PDY--------------------------------------- 157 
237  --------------MGVVTYNYESTSPVAPARLF-KAFSLEADKVWPKAAPQA----VKSVE-VEANPGP-GSIVKINFAEGL--PF--QYMKHQIGGHDDKNLSYSYSLIEGG----PLGDKLEKISYDNKFEAAA------GGGSLCKSSMKFYTVGDYVITED-EIKAQIKGSEGVYK----AVEAYLLAN--PDVCN------------------------------------- 159 
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386  -----------------MPFSLEIESSVSASRMFKAALIDWYN-LGPKLAPEI----LLSGSIVEGESGAVGGIRQLNFS-SV-MPF--SYVKERLDFIDHEKFECKVSAVEGG----HLGTILESASAHFKIVPNS------SGGCVVKVVTESKLKPGAVPGD--DEAKAKEAMVMLFK----AAEAYLVAN--PDAYA------------------------------------- 157 
387  ------------------PFSLEIESSVSASRMFKAALIDWYN-LGPKLAPEI----LLSGSIVEGESGAVGGIRQLNFS-SV-MPF--SYVKERLDFIDHEKFECKVSAVEGG----HLGTILESASAHFKIVPNS------SGGCVVKVVTESKLKPGAVPGD--DEAKAKEAMVMLFK----AAEAYLVAN--PDAYA------------------------------------- 156 
388  -----------------GSWSHEVAVNVAAGRLFKAAMLDWHN-LGPKIVPDF----ISSGSVVSGD-GAVGAIREIKINNPA-IPF--SYVKERLDFVDHDKFEAKQTLVEGG----GLGKMFESATTHFKFEPSS------NGGCIVKVTATYKILPGLPDES----AKAKEGITNLMK----AAEAYLLAN--PTAYA------------------------------------- 155 
389  -----------------MPFSLEIESTVAASRMFKAALIDWHN-LGPKIVPEF----LLSGSIVEGESGAVGGVRQLNFS-SV-MPF--CYVKERLDFIDREKFEVKVSAVEGG----HLGTILESASAHFQIKPTA------SGGCVVKVVTESKLKPGAVSGD--DEAKAKEAMVMLFK----AAEAYLVAN--PDAYA------------------------------------- 157 
390  -----------------MPFSLEIESPVAASRMFKAALVDWHN-LGPKLAPEI----LVSGSIVEGESGAVGGVRQLNFS-SV-MPF--SYVKERLDFIDHEKFEVKVSAVEGG----HLGTILESASAHFQIKPTA------SGGCVVKVVTESKLKPGAVSGD--DEAKAKEAMVMLFK----AAEAYLVAN--PDAYA------------------------------------- 157 
391  --------------MVSG-----------SKEIMERPGEGQPQ-PPPKVFPDF----ISSVTFLQGD-GGVGTIKQLNFTPAN-KDF--SYAKERVDEMDEEKMVFKYTTTEGG----LLGKKLSASNFELKFVPRK------EGGCVVTWICNYETLAGAPVDEG-KAQEMKEQSNVMFK----KMEQYLLSN--PTLYC------------------------------------- 150 
392  --------------MSSGSWSHEVAVNVAAGRLFKAAMLDWHN-LGPKIVPDF----ISSGSVVSGD-GAVGAIREIKINNPA-IPF--SYVKERLDFVDHDKFEAKQTLVEGG----GLGKMFESATTHFKFEPSS------NGGCIVKVTATYKILPGVPDES----AKAKEGITNHMK----ATEAYLLAN--PTAYV------------------------------------- 158 
393  --------------MSSGSWSHEVAANVPSGKLFKAAMLDWHN-LGPKIVPDF----IAGGSVVSGD-GSVGTIREIKINNPA-IPF--SYVKERLDFVDHDKFEVKQTLVEGG----GLGKQFESASTHFKFEPLS------NNGCIVKVTATYKLLPGVNVES----AKAKEGVTHHIK----AAEAYLLAN--PTAYV------------------------------------- 158 
394  -----------------MPFSLEIESTVAASRMFKAALIDWYN-LGPKLVPEI----LLSGSIVEGESGAVGGVRQLNFS-SV-MPF--SYVKERLDFIDHEKFEVKVSAVEGG----HLGTILESASEHFQIKPTA------SGGCVVKVVTESKLKPGAVSGD--DEAKAKEAMVMLFK----AAEAYLVAN--PDAYA------------------------------------- 157 
395  --------------MSSGSWSHEVAVNVAAGRMFKAAMLDWHN-LGPKIVPDF----IAGGSVVSGD-GSVGTIREIKINNPA-IPF--SYVKERLDFVDHDKFEVKQTLVEGG----GLGKMFECATTHFKFEPSS------NGGCLVKVTASYKILPGVADES----AKAKEGITNHMK----ATEAYLLAN--PTAYV------------------------------------- 158 
396  --------------MSSGSWSHEVAANVPAGKLFKAAMLDWHN-LGPKIVPDF----IASGSVVSGG-GAVGSVREIKMSNPE-LPF--NYLKERLDFVDHEKFEVKNTLVEGG----GLGKQFESASNHFKFEPSG------NNGCIVKVTATYKLLPGVTVES----AKAKEGVTHHIK----AAEAYLLAN--PTAYV------------------------------------- 158 
397  --------------MSSGSWSHEVAANVPAGKLFKAAMLDWHN-LGPKIVPDF----IASGSVVSGG-GAVGSVREIKMSNPE-LPF--NYLKERLDFVDHEKFEVKNTLVEGG----GLGKQFESASNHFKFEPSG------NNGCIVKVTATYKLLPGVADES----AKAKEGITNHMK----ATEAYLLAN--PTAYV------------------------------------- 158 
398  -------------------WSHEVAANVPSGKLFKAAMLDWHN-LGPKIVPDF----IASGSVLSGG-GAVGSVREIKMSNPE-LPF--NYLKERLDFVDHEKFEVKNTLVEGG----GLGKQFESASTHFKFEPLS------NNGCIVKVTASYKLLPGVNVES----AKAKEGVTHHIK----AAEAYLLAN--PTAYA------------------------------------- 153 
399  ---------------MAQSVSVEIDLKVPAQKAW--DAIRDSASLFPKIMPSH----FKSIEVI-GDG-NVGTIRRIKYGEGMK---TATHESERIEALDKTNMTVTYTVIEGE-----VLSVFKVFKPTIKLLPGADAN-----SCRLSWTAEFEPVGNTIPPLE----PINEAATNIFK----AVEGYLLATA------------------------------------------- 151 
400  ----------------MKSVNMEIDLKVPAQKAW--DAIRDSASLFPKIMPSH----FKSIEVI-GDG-NVGTIRRIKYGEGMK---MATHESERIEALDETNMTVTYSVIEGE-----ALNVFKVIKATIKLLPGADAN-----SCRLSWTAEFEPAGNRIPPSD----SIEEATTNMFK----AMEGYLLLGNNGENASCKRQL-------------------------------- 161 
401  ----------------MKSVNMEIDLKVPAQKAW--DAIRDSASLFPKIMPSH----FKSIEDI-GDG-DVGTIRRITYGKGMK---MATHESERIEALDETNMTVTYSMIEGE-----ALNVFKVIKATIKLLPGADAN-----SCRLSWTAEFEPAGNRIPPSD----SIKEATTNIFK----AMEGYLLTTA------------------------------------------- 150 
402  ---------------MAQSVSVEIDLKVSPQKLW--GAIRDSASLFPKIMPSH----FKSIEVI-GDG-NVGTIRKITYGEAMK---GATHASEKIEVLDETNMTVTYTVIEGE-----ILSIYKVFKPTFMLLPGADAN-----SCRLSWTVEFEPAGNVIPPSE----PIKEAAINTFK----AVEAYLLTTA------------------------------------------- 151 
403  ---------------MAQSVSVEMDLKVSPQKLW--GAIRDSASLFPKIMPSH----FKSIEVI-GDG-NVGTIRKITYGEAMK---GATHASEKIEVLDETNMTVTYTVIEGE-----ILSIYKVFKPTFMLLPGADAN-----SCRLSWTVEFEPAGNVIPPSD----PIKEGAINTFK----AMEAYLLTTA------------------------------------------- 151 
404  ---------------MARAVTVELDLRVPAQKFW--GAIQDSASVFPKIMPTQ----FKSIEMIEGDGKSVGSTRHIKYGEGMK---MLTHATERIDAVDETNMTVTYTVIEGE-----ILSIYKVFRPTLKVIPGADAN-----SCSVSWTVEFEPAGNETPPSD----PIKEAAISMFK----TVEGYLLTTA------------------------------------------- 153 
405  ---------------MASKVELVVEVKSPADKLW--AALRDSTELFPKIFPEQ----YKSIETVEGDGKSAGTVRLLKYTEAVP---MLTFAKEKLETADDENKVVSYSVVDGE-----LADFYKNFKITLKVTPAKADGE---GGAVVSWAMEFDKANDQVPDPD----VTKETATKTFH----DLDDYLLKN-------------------------------------------- 154 
406  ---------------MASKVELVVEVKSPADKLW--AALRDSTELFPKIFPEQ----YKSIETVEGDGKSAGTVRLLKYTEAVP---MLTFAKEKLETADDENKVVSYSVVDGE-----LADFYKNFKITLKVTPAKAEGE---GGAVVSWAMEFDKANDQVPDPD----VIKETATKTFH----DLDDYLLKN-------------------------------------------- 154 
407  ---------------MASKVELVVEVKSPAEKLW--TAMRESTELFPKIFPEQ----YKSIETMEGDGKSAGTVRLIKYTEGVP---MVTFAKEKVEVADDEKKVVSYSVVDGE-----LVSFYKNFRVTVQVTDKGADGA----GAVVNWTMDFDKASDEVPEPD----VIKETAAKTFH----DLDDYLLKN-------------------------------------------- 153 
408  --------------MAPACVSDEHAVAVSAERLWKAFM---DASTLPKACAGL-----VDDIAVEGNGGP-GTIYTMKLNPAAGVGS---TYKTRVAVCDAASHVLKSDVLEAESK----VGKLKSHSTETKLEATG------DGSCVAKLKVEYE-LEDGSSLSPEKEKDIVDGYYGMLK----MIEDYLVAH--PAEYA------------------------------------- 158 
409  ---------------MRGSQSHELETDVPASELWKIYGTLRAAELLPELLPHI----LAKVELVTGDGGV-GTIVRLTFPPGIP---GLQSYKEKFIKVDNKNYVKEAEAVEGD----ILKLGFLSYMIRFEIIRKG------ANTSVIRSTIEYEIGDEHPELQAMVSTASLAATAEKFA-------EYIKKQKVAQANT------------------------------------- 161 
410  ---------------MRGSQSHELETDVPASELWKIYGTLRAAELLPELLPHI----LAKVELVTGDGGV-GTIVRLTFPPGIP---GLQSYKEKFIKVDNKNYVKEAEAVEGD----ILKLGFLSYMIRFEIIRKG------ANTSVIRSTIEYEIGDEHPELQAMVSTASLAATAEKFA-------EYIKTQKVAQANT------------------------------------- 161 
411  --------------MAPACVSDEHAVAVSAERLWKAFM---DASALPKACAGL-----VDDIAVEGNGGP-GTIYTMKLNPAAGVGS---TYKTRVAVCDAASHVLKSDVLEAESK----VGKLKSHSTETKLQATG------DGSCVAKLKVEYE-LEDGSSLSPEKEKDIVDGYYGMLK----MIEDYLVAH--PAEYA------------------------------------- 158 
412  ---------------MVKEFNTQTELSVRLEALW-AVLSKDFITVVPKVLPHI----VKDVQLIEGDGGV-GTILIFNFLPEVSP----SYQREEITEFDESSHEIGLQVIEGG----YLSQGLSYYKTTFKLSEIE------EDKTLVNVKISYDHDSDIEEK-VTPTKTSQSTLMYLRR-----LERYLSNG--SA---------------------------------------- 155 
413  ---------------MVKEFNTQTELSVRLEALW-AVLSKDFITVVPKVLPHI----VKDVQLIEGDGGV-GTILIFNFLPEVSP----SYQREEITEFDESSHEIGLQVIEGG----YLNQGLSYYKTTFKLSEIE------EDKTLVNVKISYDHDSDIEEK-VTPTKTSQSTLMYLRR-----LERYLSNG--SA---------------------------------------- 155 
414  ---------------MASKVELVVEVKSPADKLW--TALRESTELFPKIFPEQ----YKSIETVEGDGKSAGTVRLLKYTEGVP---MVTFAKEKVEVADDEKKVVSYSVVDGE-----LVSFYKNFRVTLQVTPKGGAAAPAADGAVVSWTMDFDKASEEVPDPD----VIKETAAKTFH----DLDDYLLKN-------------------------------------------- 157 
415  ---------------MASKVELVVEVKSPADKLW--TALRDSTELFPKIFPEQ----YKSIETVEGDGKSAGTVRLLKYTEGVP---MVTFAKEKVEVADDEKKVVSYSVVDGE-----LVSFYKNFRVTLQVTPKGGAAAPAADGAVVSWTMDFDKASEEVPDPD----VIKETAAKTFH----DLDDYLLKN-------------------------------------------- 157 
416  --------------MAPVCISDERSVAVSAERFWKVFS---NPPAMPKVCAGF-----FDAAEVEGDGGP-GTVVILKFNPAVKQG----LYKTRVVARDNASHFLKSEVLEVALG---RAGKLKTHLTETKLEATG------AGSCMAKLRVECE-PEDGGSLSPEKQKIILEGYFGMLK----MIENYLVAH--PAEYA------------------------------------- 158 
417  -------------MVAGCVITEQCALAVSTERLWKVVFSGEDTAALPKACAGF-----IDVVDVEGDGGP-GSVFTMTLSPAAAELSGSGVMRSRVMARDNAARVFKTEILEGGKV----SGQLKSQVVEMKLEAAG------DGACVAKLRVEYERLDGGGALSAEDQAALAAGYLDQLK----MVEAYLVAH--PAEYV------------------------------------- 166 
418  --------------MAPAFVSDERAVAVSVERLWKVCL---DVHSLPKVCAGF-----IDAVEVEGNGGP-GTIHIMKLNPAADAGS---VYKTKIVVCDSATHVLKVEVLEVKSR----VGNLKSHSTETKLEATG------DATCVAKLTVEYE-LEDGASLSPEQEKMIVDGYFSMLQ----MIEAYLVAH--PAEYA------------------------------------- 158 
419  ---------------MIKEFITQAELSVGLEILW-QAMSKDLNVITQKIIPNI----VKDVKVIEGDGGI-GTILLFTFDSDVSPV---SYQREKITELDEVTHEIGLQVIEGG----YLSQGLSYYKTSFQLSAIG------ELHTLVNVKIFYEYEHNTEEESAHPLKKSESTLSFLRC-----LEKYLLND--ASR--------------------------------------- 158 
420  --------------------DAEVEVKSSADKFW--TDLRESTILFPKIFPED----YKSISVLEGDGKSPGSVRVFHYGEGSP---LVKVSHEKIGEVNEANKFVTYSVIDGD-----LLKYYKNFKGTITVVPKG-------EGSLVKWNCVFEKASPEVPDPH----AIKDFA-------------------------------------------------------------- 131    
421  -------------MGLSGVLHVEVEVKSPAEKFW--VALGDGINLFPKEFPKD----YKTMQVLAGDGNSPGSIRLIIYGEGSP---LVKVSAERIETVDLENKSMTYSIIGGE-----MLEYYKTFKGTITVTPKG-------GGSILKWSAEFEKTGHEIEDPH----VIKDFAVKNFK----EIDEYLLKQSSV----------------------------------------- 155 
422  -------------MGLSGVLHVEVEVKSPAEKFW--VALGDGINLFPKAFPND----YKTIQVLAGDGNAPGSIRLITYGEGSP---LVKISAERIEAVDLENKSMSYSIIGGE-----MLEYYKTFKGTITVIPKN-------GGSLLKWSGEFEKTAHEIDDPH----VIKDFAVKNFK----EIDEYLLKQTSA----------------------------------------- 155 
423  --------------MAPVSISDERAVSVSAERVWKVFS---DAPAMPKVCAGF-----IDAIEVEGDGGA-GTVTTMKLNPAVDDGG---SFKTRVVARDNAAHIIKSEVLDVPAGS--KVGKLKSHVTETKIEAAG------AGSCLAKINVEYE-LEDGGSLSPEKEKLILDGYFGMLK----MIEDYLVAH--PTEYA------------------------------------- 160 
424  ----------------MKTSQEQHVCGSTVVQTINAPLPLVWSILRRFDNPKTFKHFVKTCKLRSGDGGE-GSVREVTVVSDLP----ASFSLERLDELDDESHVMVISIIGGD------HRLVNYQSKTTVFVAAEE-----EKTVVVESYVVDVPEGNTEEETTLFADTIVGCNLRSLAK---LSEKMMELT-------------------------------------------- 159 
425  --------MAEEASSLVGIVETTVELKSSVEKFH--DLLVGRPHHMSNATPSN----IQSAELQEGEMGQVGAVILWNYVHDG----EAKSAKQRIESLDPEKNRITYRVVEGD-----LLKEYTSFVTTFQVTPKEGE-----PGSVAHWHFEYEKINEEVAHPE----TLLQLATEVSK----DMDEHLLSEE------------------------------------------- 159 



Figure S5. Unrooted phylogenetic tree of PR-10 proteins calculated from the alignment reported in 
the Supplemental Figure S4. Reported PR-10 proteins are from the following sources: Prunus 
persica (peach), Pru p 1.01, Pru p 1.06D, 47; Prunus avium (cherry), 1-3, 49, 52, 54; Malus x 
domestica (apple), 4-26, 28-46, 48, 50, 51, 53, 56, 57, 59-64, 66, 68, 71, 75, 77, 78, 80-85, 88, 91, 
95, 241, 244, 248, 301; Prunus armeniaca (apricot), 25, 55; Fagus sylvatica (European beech), 58; 
Fragaria x ananassa (strawberry), 65, 67, 69, 72, 74; Pyrus communis (pear), 70; Vitis vinifera 
(grape vine), 73, 79, 87, 89, 90, 94, 96, 99, 101, 103, 105, 109, 110, 154, 155, 173, 222, 272; 
Castanea sativa (sweet chestnut), 76; Datisca glomerata (Durango root), 86; Betula pendula 
(birch), 92, 98, 102, 111-113, 115, 117, 119, 121, 123-129, 131-145, 147-149, 152, 153, 156-158, 
160-164, 166, 168-172, 175, 177, 178, 181, 182, 184-193, 195, 197, 201-204, 206, 207, 210-219, 
223-226, 228, 232, 234; Corylus avellana (hazel), 93, 100, 104, 106, 107, 116, 146, 183, 194, 220; 
Rubus idaeus (raspberry), 97; Corylus heterophylla (Asian hazel), 108; Vitis pseudoreticulata, 114, 
118, 122; Vitis quinquangularis, 120; Morus bombycis, 130, 150, 165; Carpinus betulus 
(hornbeam), 151, 174, 196, 198-200, 205, 209, 230, 235, 238, 242, 243; Alnus glutinosa (alder); 
159; Betula platyphylla var. japonica (Japanese white birch), 167, 176, 180; Vitis hybrid cultivar, 
179; Solanum virginianum (Surattense nightshade), 208; Medicago truncatula (barrel clover), 221, 
333; Medicago sativa (alfalfa), 227, 236, 255, 285; Gossypium hirsutum (Mexican cotton), 229, 
247, 263; Gossypium arboreum (cotton), 231; Gossypium barbadense (Egyptian cotton), 233, 237, 
265, 315; Vigna unguiculata (cowpea), 239, 280, 297; Lupinus luteus (yellow lupin), 240, 245, 249-
251, 253, 256, 283, 295, 299, 304, 313, 419; Capsicum chinense (chilli peppers), 246, 308; Citrus 
sinensis (orange), 252; Pisum sativum (pea), 254, 268, 290, 291, 293, 294, 296; Capsicum annuum, 
257, 266, 276, 317; Lupinus albus (white lupin), 258, 284; Phaseolus vulgaris (bean), 259, 262, 
282, 287; Retama raetam, 260; Capsicum baccatum (Peruvian hot pepper), 261; Solanum 
tuberosum (potato), 264, 269; Cicer arietinum (chickpea), 267, 278; Salvia miltiorrhiza (red sage), 
270, 298; Arachis hypogaea (peanut), 271, 273, 288, 292, 308, 335, 337; Solanum lycopersicum 
(tomato), 274; Glycine max (soybean), 275, 305; Vigna radiata (mung bean), 277, 412, 413; Vigna 
angularis (Azuki bean), 279; Oxalis tuberosa (oka), 281; Panax ginseng (ginseng), 286, 323; Pisum 
fulvum (tawny pea), 289; Trifolium repens (white clover); 300; Catharanthus roseus (Madagascar 
periwinkle), 302, 321; Casuarina glauca (swamp she-oak), 303; Petroselinum crispum (parsley); 
306, 307, 310, 312; Hypericum perforatum (St. John's wort), 311; Daucus carota (wild carrot), 314, 
326-329, 332, 338, 352; Pachyrhizus erosus (Mexican potato), 316, 320; Taraxacum officinale 
(dandelion), 318; Rehmannia glutinosa, 319; Apium graveolens (celery), 322, 324; Populus 
trichocarpa (black cottonwood), 325; Cichorium intybus (chicory), 330; Lithospermum 
erythrorhizon, 331, 334; Picea sitchensis (Sitka spruce), 336, 343, 361, 365, 366, 371, 399-404; 
Pimpinella brachycarpa, 339; Oryza sativa (rice), 340, 383, 408-411, 414-416, 418, 423; Pinus 
monticola (white pine), 341, 346-351, 354-357, 359, 363, 367, 369, 377, 378, 385; Zea mays 
(maize), 342, 405, 406; Sorghum bicolor (sorghum), 344, 345, 353, 358, 381; Pseudotsuga 
menziesii (coast Douglas-fir), 360; Picea glauca (white spruce), 362, 364, 372, 374, 379, 380; 
Asparagus officinalis (asparagus), 368, 388, 392, 393, 395-398; Zinnia elegans (zinnia), 370; Picea 
mariana (black spruce), 373, 375; Picea abies (Norway spruce), 376; Hyacinthus orientalis 
(hyacinth), 382; Lilium longiflorum (Easter lily), 384, 386, 387, 389, 390, 394; Pinus pinaster 
(maritime pine), 391; Triticum aestivum (wheat), 407; Hordeum vulgare (barley), 417; Sonneratia 
caseolaris, 420; Brassica rapa (field mustard), 421; Arabidopsis thaliana (thale cress), 422, 424, 
425. Bold sequence number refers to crystal structures available in the PBD data base. 



 



Description of the phylogenetic tree 
All the PR-10 protein structures available in the PDB belong to the same SCOP class (Murzin et al., 
1995), namely α and β proteins, TATA Binding Protein-like (TBP-like), Bet v 1-like, Pathogenesis-
related protein 10 (PR-10)-like. However, such proteins are located in different and distant branches 
of the phylogenetic tree. For instance, cherry Pru av 1 has the same fold as mung bean Vr CSBP 
(seq. 412) but low sequence conservation. Branches of the phylogenetic tree are in most cases 
representative of the taxonomic order of the protein source. Rosales, Fegales, Fabales, Vitales and 
Coniferales orders are well represented and sequences from those orders are well grouped in large 
branches of the tree. Small clusters of sequences belonging to particular orders are grouped far 
away from the main ensemble of the same order (i.e. “Rosales 2” branch is near but distinguishable 
from “Rosales 1” group and sequences belonging to the Poales order are divided into three clusters), 
but in general, sequences belonging to the same order are located in the same region of the tree. The 
available structures for PR-10 proteins are representative of several branches of the phylogenetic 
tree. Cherry Pru av 1 structures (PDB codes 1E09 and 1H20, corresponding to the wild type and the 
E45W mutant of the protein, respectively) represent the “Rosales 1” cluster, and are close to Pru p 
1.01 and Pru p 1.06D sequences (>70% identity). Birch PR-10 structures (1B6F, corresponding to 
Bet v 1a; 1FSK, corresponding to Bet v 1 in complex with a Fab fragment of a monoclonal IgG 
antibody; 1QMR, corresponding to the N28T/K32Q/E45S/P108G mutants of Bet v 1; 1LLT, 
corresponding to E45S mutant of Bet v 1; and 1FM4, corresponding to Bet v 1l) represent the 
Fegales order. Yellow lupin (2QIM, 1XDF, 1IFV, and 1ICX, corresponding to LlPR-10.2B in 
complex with cytokinin, LlPR-10.2A, LlPR-10.1B and LlPR-10.1A, respectively) and Mexican 
potato structures (1TW0 and 1TXC, corresponding to native SPE16 and to the complex crystal 
structure of SPE16 with ANS, respectively), represent the “Fabales 1” cluster. The “Fabales 2” 
small cluster is represented by mung bean structures (2FLH and 3C0V, corresponding to Vr CSBP 
in complex with cytokinin and Vr CSBP in complex with cytokinin and Ta6Br12, respectively). 
Finally, celery Api g 1 structure (2BK0) is representative of the Apiales order. 
 
Description of zeatin binding in the available structures of the templates 
Different binding modes of zeatin are found in the structural templates. For example, in the case of 
yellow lupin LlPR-10.2B, three zeatin molecules are found in the binding cavity: two of these 
molecules bind deeply inside the pocket, whereas a third molecule is located in the proximity of the 
cavity opening. Conversely, in all four different chains found in the crystal structure of Vr CSBP, 
one zeatin molecule is found at the bottom of the binding cavity, always in the same orientation 
with respect to the molecular frame (chains A-D). Additionally, a second zeatin molecule is found 
in two of the four chains (A and D), bound head-to-head with respect to the first zeatin molecule, 
while in another chain (B) a second zeatin molecule is bound head-to-tail with respect to the deeply 
bound zeatin. All zeatin molecules found in the crystal structure of mung bean Vr CSBP are found 
in the same conformation of the molecular skeleton, with the only exception of the zeatin bound to 
chain B, because of the head-to-tail interaction with the deeply buried zeatin molecule described 
before. In spite of the overall similarity between the structural fold of yellow lupin LlPR-10.2B and 
mung bean Vr CSBP, the orientation of the zeatin molecule found at the bottom of the binding 
pocket is not conserved (Fig. 5B and 5C). This difference is likely due to mutations occurring in 
key residues within the binding pocket, which are shown as underlined in the multiple sequence 
alignment (Fig. 5A). In particular, the Leu residue in position 143 of Vr CSBP sequence is replaced 
by Phe in the LlPR-10.2B homologue, thus changing the topology of the binding pocket in the 
proximity of the zeatin aromatic ring (Fig. 5A). Since the ITC data obtained in this study revealed 
that Pru p 1.01 binds zeatin in solution at equilibrium with a stoichiometry of 1:1, only the zeatin 
molecule found at the bottom of the cavity in LlPR-10.2B, considered to be the first to bind, is 
included in our model. Furthermore, because of the ambiguity in the orientation of the bound zeatin, 
as described above, the peach Pru p 1.01 and Pru p 1.06D complex structures were modeled in the 
apo form, and a single zeatin molecule was introduced subsequently using docking algorithms. 



Figure S6. RMSD vs. estimated free energy of binding on yellow lupin LlPR-10.2B. Zeatin is 
protonated on nitrogen N9. 
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Figure S7. RMSD vs. estimated free energy of binding on yellow lupin LlPR-10.2B. Zeatin is 
protonated on nitrogen N7. 
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Figure S8 RMSD vs. estimated free energy of binding on yellow lupin LlPR-10.2B. Zeatin is 
protonated on nitrogen N9 (red dots) or on nitrogen N7 (blue dots). 
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Figure S9. RMSD vs. estimated free energy of binding on mung bean Vr CSBP. Zeatin is 
protonated on nitrogen N9. 
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Figure S10. RMSD vs. estimated free energy of binding on mung bean Vr CSBP. Zeatin is 
protonated on nitrogen N7. 
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Figure S11. RMSD vs. estimated free energy of binding on mung bean Vr CSBP. Zeatin is 
protonated on nitrogen N9 (red dots) or on nitrogen N7 (blue dots). 
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Figure S12. RMSD vs. estimated free energy of binding on yellow lupin LlPR-10.2B. Zeatin is 
protonated on nitrogen N9. The receptor (2QIM structure) was simulated including (blue dots) or 
not including (red dots) structurally relevant water molecules. 
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Figure S13. Best score structure of zeatin docking simulations to yellow lupin LlPR-10.2B (A 
panels) and mung bean Vr CSBP (B panels). The protein colors range from deep blue (N-terminus) 
to red (C-terminus). Trans-zeatin from the crystal structure is coloured in orange, while trans-zeatin 
from docking simulation is colored in light blue. 
 

 



Investigation of the influence of zeatin N7 or N9 protonation form on the docking simulations 
In order to obtain information on relative stability of the two possible forms of zeatin 

(protonated at nitrogen N7 or N9, see Scheme I) both forms were employed in our calculations. 
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In the case of yellow lupin LlPR-210.B, a distinct family of twelve zeatin molecules protonated 

at N9 is observed, with small RMSD with respect to the crystallographic structure (Fig. S6). The 
most stable modeled structure is shown in Fig. S13. In this structure, the overall position of zeatin is 
in good agreement with the crystallographic result (RMSD = 0.64 Å). The same simulation carried 
out using zeatin protonated at N7 provided docked structures significantly distant from the 
crystallographic result (RMSD = 1.54 Å), and with a similar free energy of binding with respect to 
the case of zeatin protonated at N9 (-5.50 vs. -5.68 Kcal/mol, respectively, Supplemental Fig. S7 
and S8). 
Mung bean Vr CSBP benchmark docking simulations carried out using zeatin protonated at N9 are 
reported in Fig. S9. The family of structures showing the lowest free energy of binding is well 
represented (33 structures) and is located at about 0.5 Å RMSD with respect to the crystallographic 
result. A second family of structures is found with RMSD ca. 1.0 Å with a higher free energy of 
binding. The simulation conducted on the same crystal structure, but using zeatin protonated at N7, 
gave the results reported in Supplemental Fig. S10 and S11. In this case, the best docked structure is 
part of a well represented family located at RMSD ca. 2.6-2.9 Å, in poor agreement with the 
crystallographic result. Moreover, the estimated free energy of binding in the N7 case is 
significantly larger than in the N9 case (-5.76 vs. -6.29 Kcal/mol, respectively). The best docked 
structure of zeatin protonated at N9 is reported in Fig. S13. The position and orientation of the 
aromatic ring is well reproduced, while the aliphatic chain shows some conformational differences 
even though its overall position is maintained. These results suggest that zeatin found at the bottom 
of the binding pocket of mung bean Vr CSBP is protonated at nitrogen N9. On the other hand, in 
the yellow lupin LlPR-10.2B case it is not possible to discriminate between the two zeatin 
protomers at this degree of approximation. 
 
Influence of water molecules in the docking results 
Docking simulations were also performed including yellow lupin LlPR-10.2B structurally relevant 
water molecules (Supplemental Fig. S12, namely water molecules #170, 176 and 181 in 2QIM 
crystal structure). Such simulation is in good agreement with the experimental result. However, 
when comparing with the same simulation executed in absence of water molecules (Fig. S12) a 
poorer correspondence with the experimental data is achieved. Such result is probably due to the 
difficulty of modeling the correct orientation of hydrogen atoms of the water molecules. In mung 
bean Vr CSBP crystal structure, the water molecules close to the zeatin bound at the bottom of the 
pocket are not conserved among the four chains of the crystal structure. On the basis of these 
considerations, we decided to perform all docking simulations without including water molecules. 



Figure S14. RMSD vs. estimated free energy of binding on Pru p 1.01. Zeatin is protonated on 
nitrogen N7. RMSD was calculated taking zeatin found in 2QIM (red dots) or 2FLH (blue dots). 
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Figure S15. RMSD vs. estimated free energy of binding on Pru p 1.01. Zeatin is protonated on 
nitrogen N9. RMSD was calculated taking zeatin found in 2QIM (red dots) or 2FLH (blue dots). 
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