
     
     



   
    

   

     
       

         
        

      
 

        
        

 

         
        

      
 

          
       

 

        
    

        
        

        

                
              
            
            
            
            
              
           

            
 



    

              
             
             
              
           
             
               
              
              
              
              
             
             
           
           
         
           
 

            
 



      
              
          
          
          
            
          
        
          
               
          
        
             
  

          
          
         
          
         
             
          
           
             
           
           
         



      
      

            
         
         
          
               

          
          
           
           
            
          
       

         
            
          
           
            
             
             
             
            
           
           
        
         
           
            
            
            
             
             
             
             
           

             
           
           
             
            
             
          

  

         
             
              
          



    

          
           
           
         
          
           
             
       
           
           
        


          
            
             
              
             
               
           
            
         

        
          
          
              
                
             

                   
              
                
       



      
      

            
            
              
          
           
              
              
          
          

                
             
            
           



    

            
 

 


   
   


    
    
    
   
    
    
    


   
   
    
   
     
   
   
    
    
   
   
   
    
    
   
   
   
   
   
   
   
   
   
   
   
   
   
    
   
   
   
   
   


   
    
    
   
   
    
   
    
    
   
   
   



      
      

 
   
   


   
   


 
    
    
   


    
    
   
    
   
   
   
   
     
   
   
   
   
   
   
    
    
    
   
   
   
   
   
   
   
   
     
     
   
   
   
    
   
     
   
     
   
   
   
   
   
   
   
   
     
     
   

            
  



    

 
   
   
   
   
    
    
    
   
    
    
   
   
     
     
     
     
     
     
    
    
    
    
    
    
    
   
   
    
   
    
    
   
   
   
    
   
   
     
     
     
     
   
   
   
   
   
    
   
     
    
   
   
   
    
   
   
   
    
   
   

            
  



      
      

 
    
    
   
    
    
    
    
   
   
    
   
   
   
   
   
   
    
   
   
   
   
   
   
   
   
     
   
   
   
   
   
   
   
   
   
   
    
   
   
    
    
   
   
   
   
    
   
   
    
   
   
   
    
    
   
   
   
    
    
    

            
  



    

 
   
   
   
   
   
   
   
   
   
   
    
     
   
    
   
   
   
   
   
   
   
   
    
   
   
   
   
    
   
   
   
   
   
   
   
   
   
     
   
   
   
   
   
   
   
   
    
    
   
     
   
   
   
   
   
   
   
   
   
   

            
  



      
      

 
   
   
   
    
   
    
   
   
   
   
   
   
   
    
   
   
   
    
   
   
   
     
   
   
    
    
   
    
   
   
   
   
   
   
   
   
   
   
   
     
     
     
   
    
   
   
   
   
   
   
   
   
    
   
   
    
    
   
   
   

            
  



    

 
    
   
   
    
   
    
   
   
   
   
   
    
   
   
   
   
   
   
   
    
   
   
   
   
   
   
   
    
   
    
   
     
    
   
   
    
   
   
   
   
   
   
   
     
     
     
   
   
   
   
    
    
    
    
   
   
   
   
   
   

            
  



      
      

 
   
    
   
   
     
    
   
     
   
   
   
     
   
   
   
   
    
   
   
   
   
   
   
   
   
    
   
   
     
   
   
    
   
   
   
 
    
 
     
 
    




   


   


  


   
    


   


  

            
  



    

            
           
  

   
   
   
   
   
    
    
    
   
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   



      
      

            
          
           
   

         
            
          
        
            
          
              
             
          
            
           
           
           
           
     
          
           
          
           
           

  

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

            
            



    

            
            
            
             
        
               
      



         
              
        
             
                
            
          
          

          
             
         
            
            
            
            
             
              
           


          
          
            
           
            
            
         
           
           
          
         
           

         
            
          
            
            
            
          



      
      

Fig. 3. Condensed RAxML tree inferred from the analysis of ITS sequences (log likelihood value
= –33714.18). Branches with BS value ≥ 80 are in bold. Numbers above branches indicate BS value.
Diagonal bars in branches are half of the length branch. Black truncate clades and names in bold indicate
the placement of the Mexican specimens associated with Monotropa uniflora. Gray truncate clades
indicate presence of previously recorded species in association with M. uniflora. Scale bar indicates
nucleotide substitution per site.

          
              
             
     

           
             
       
         
            
          
           
               



    

Fig. 4. Condensed PhyML tree inferred from the analysis of ITS sequences (log likelihood value =
-33616.32). Branches with aLRT value ≥ 0.85 are in bold. Numbers above branches indicate aLRT value.
Diagonal bars in branches are half of the length branch. Black truncate clades and names in bold indicate
the placement of the Mexican specimens associated with Monotropa uniflora. Gray truncate clades
indicate presence of previously recorded species in association with M. uniflora. Scale bar indicates
number of nucleotide substitutions per site.

               
               
           
           
           
             
              
           
           
      

       
           



      
      

Fig. 5. Details of clade Integrae in the tree obtained from RAxML and PhyML analyses. Branches with
BS value ≥ 80 and aLRT value ≥ 0.85 are in bold. Numbers above branches indicate BS/aLRT values.
Names of species are followed by accession number of genetic databases and its origin: CN: China, DE:
Germany, ES: Spain, Eu: Europe, FN: Finland, MX: Mexico, US: United States. Names in bold are the
Mexican specimens associated with Monotropa uniflora root tips (RT), including the sample number
(prefix LM or ST). Scale bar indicates number of substitutions per site.

Fig. 6. Details of clade Olivaceinae in the tree obtained from the RAxML and PhyML analyses. Branches
with BS value ≥ 80 and aLRT value ≥ 85 are in bold. Numbers above branches indicate BS/aLRT values.
Names of species are followed by accession number to sequence databases and their geographical origin:
CN: China, DE: Germany, EE: Estonia, Eu: Europe, MX: Mexico, US: United States. Name in bold is the
Mexican specimen associated with Monotropa uniflora root tips (RT), including the sample number
(prefix ST). Scale bar indicates number of substitutions per site.

        
             
        
              
           
              
           



    

Fig. 7. Details of clade Laricinae in the tree obtained from RAxML and PhyML analyses. Branches with BS
value ≥ 80 and aLRT value ≥ 85 are in bold. Numbers above branches indicate BS/aLRT values. Names of
species are followed by accession number to sequence databases and their geographical origin: CA: Canada,
CN: China, EE: Estonia, Eu: Europe, IT: Italy, MX: Mexico, Na: North America, PK: Pakistan, UK: United
Kingdom,US:United States.Name inbold is theMexican specimenassociatedwithMonotropauniflora root
tips (RT), including the sample number (prefix ST). Scale bar indicates number of substitutions per site.

Fig. 8. Details of clade Cupreinae in the tree obtained from RAxML and PhyML analyses. Branches with
BS value ≥ 80 and aLRT value ≥ 85 are in bold. Numbers above branches indicate BS/aLRT values. Gray
truncate clade Maculatinae includes species previously recorded in association with Monotropa uniflora.
Names of species are followed by accession number to sequence databases and their geographical origin:
CN: China, Eu: Europe, FN: Finland, MX: Mexico, UK: United Kingdom. Names in bold are the Mexican
specimens associated with M. uniflora root tips (RT), including the sample number (prefixes LM or ST).
Scale bar indicates number of substitutions per site.



      
      

Fig. 9. Details of clade Amethystinae in the tree obtained from RAxML and PhyML analyses. Branches
with BS value ≥ 80 and aLRT value ≥ 85 are in bold. Numbers above branches indicate BS/aLRT values.
Black truncate clade Chamaeleontinae includes Mexican species associated with Monotropa uniflora and
gray truncate clade Paludosinae species previously recorded in association with M. uniflora. Names of
species are followed by accession number to sequence databases and their geographical origin: CA:
Canada, CN: China, DE: Germany, EE: Estonia, Eu: Europe, FN: Finland, IT: Italy, MX: Mexico, US:
United States. Name in bold is the Mexican specimen associated withM. uniflora root tips (RT), including
the sample number (prefix LM). Scale bar indicates number of substitutions per site.

Fig. 10. Details of clade Chamaeleontinae in the tree obtained from RAxML and PhyML analyses.
Branches with BS value ≥ 80 and aLRT value ≥ 0.85 are in bold. Numbers above branches indicate BS/
aLRT values. Black truncate clade includes Mexican species associated with Monotropa uniflora. Gray
truncate clade includes species previously recorded in association with M. uniflora. Names of species are
followed by accession number to sequence databases and their geographical origin: CA: Canada, CN:
China, EE: Estonia, Eu: Europe, MX: Mexico, SE: Sweden, US: United States. Names in bold are the
Mexican specimens associated with M. uniflora root tips (RT), including the sample number (prefix ST).
Scale bar indicates number of substitutions per site.



    

            
           
           
          
           
           
         
          

          
            
             
        
        
            
          
             
             
   

           
         
           
            
            
             
         
          
             
              
          
              
              
    

          
          
            
            
               
           
             
             
 

         
         
             
             
           
          
         
           
          
            



      
      

Fig. 11. Details of clade Firmae in the tree obtained from RAxML and PhyML analyses. Branches with
BS value ≥ 80 and aLRT value ≥ 0.85 are in bold. Numbers above branches indicate BS/aLRT values.
Names of species are followed by accession number to sequence databases and their geographical origin:
CA: Canada, EE: Estonia, Eu: Europe, FN: Finland, MX: Mexico, NO: Norway, SE: Sweden, UK: United
Kingdom, US: United States. Name in bold is the Mexican specimens associated withMonotropa uniflora
root tips (RT), including the sample number (prefix ST). Scale bar indicates number of substitutions per
site.

                
                
             
               
              
             
              
               
               



    

Fig. 13. Details of clade Russula amoenolens – Russula cerolens in the tree obtained from RAxML and
PhyML analyses. Branches with BS value ≥ 80 and aLRT value ≥ 0.85 are in bold. Numbers above
branches indicate BS/aLRT values. Black truncate clade R. foetens – R. subfoetens includes Mexican
specimens associated with Monotropa uniflora. Gray truncate clade R. illota – R. laurocerasi includes
species previously recorded in association with M. uniflora. Names of species are followed by accession
number to sequence databases and their geographical origin: CA: Canada, CN: China, DE: Germany, Eu:
Europe, JP: Japan, MX: Mexico, Na: North America, NZ: New Zealand, US: United States. Name in bold
is the Mexican specimen associated with M.uniflora root tips (RT), including the sample number (prefix
ST). Scale bar indicates number of substitutions per site.

Fig. 14. Details of clade Cyanoxanthinae in the tree obtained from RAxML and PhyML analyses. Branches
with BS value ≥ 80 and aLRT value ≥ 0.85 are in bold. Numbers above branches indicate BS/aLRT values.
Names of species are followed by accession number to sequence databases and their geographical origin:
CA: Canada, CO: Colombia, CN: China, DE: Germany, EE: Estonia, Eu: Europe, IT: Italy, MX: Mexico,
TH:Thailand, UK: United Kingdom, US: United States. Name in bold is the Mexican specimen associated
with Monotropa uniflora root tips (RT), including the sample number (prefix ST). Scale bar indicates
number of substitutions per site.



      
      

            
            
        
          
     

       
            
            

Fig. 15. Details of clade Lactarioideae in the tree obtained from RAxML and PhyML analyses. Branches
with BS value ≥ 85 and aLRT value ≥ 0.85 are in bold. Numbers above branches indicate BS/aLRT values.
Names of species are followed by accession number to sequence databases and their geographical origin:
Am: America, BE: Belgium, CA: Canada, DE: Germany, EE: Estonia, ES: Spain, Eu: Europe, GY: Guyana,
IE: Ireland, IT: Italy, MX: Mexico, Na: North America, NO: Norway, SE: Sweden, UK: United Kingdom,
US: United States. Names in bold are Mexican specimens associated with Monotropa uniflora root tips
(RT), including the sample number (prefix LM or ST). Scale bar indicates number of substitutions per
site.



    

         
           
          
              
           
           
            
            
              
            
           
         
          

         
          
            
            
          
            
           
              
   

Fig. 16. Details of clade Nigricantinae in the tree obtained from RAxML and PhyML analyses. Branches
with BS value ≥ 80 and aLRT value ≥ 0.85 are in bold. Numbers above branches indicate BS/aLRT values.
Names of species are followed by accession number to sequence databases and their geographical origin:
Af: Africa, As: Asia, CN: China, EE: Estonia, Eu: Europe, IT: Italy, JP: Japan, MX: Mexico, Na: North
America, SE: Sweden, US: United States. Names in bold are Mexican specimens associated with
Monotropa uniflora root tips (RT), including the sample number (prefix ST). Scale bar indicates number
of substitutions per site.



      
      



         
          
            
         
         
           
            
            
                
            
              

            
            
             
            
           
              
          
          
            
            
          

           
           
             
         
            
              
            
           
            
           
    

            
           
            
            
        
           
           
            
             
          
           
             
         
         
            



    

            
            
           
             
               
            
            
              
          
            
          
            

            
             
             
              
            
          
          
            
              
            
          
           
          
            
          
            
                 
              
            
              
               
              
              
            
            
            
             
          
             
              
            
          
           
            
          
               
          
              
            



      
      














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































    

                
                 
             
               
             
              
             
          
               
              
               
               
             
              
             
               
             
           
         



      
      

           
    

            
         
          
           
            
            
          
           
          
            
         

           
          
         
            
          
          
       
          
           
           

        
            
             
           
             
  



              
    

           
           
  

           
            

             
             
      

           


           
        


               
        
   

            
    



    

           
           


            

   
              

           


              
           
  

               
    

             
     

             
         


            
         
   

             
          

           
             
          
       

               
          
 

             
          
      

              
        
           

            
        

              
   

               
          

             
      

             
          
    

             
         


            
            
           
          


             
       


           
         
         



      
      

           
           
           
          
           
    

            


           
      

            
            


            
         
          
      

              
         


          
           

               
        

             
         
      

           


            
       
    

            
         

             
          
    

             
     

               
    

           
        

            
              

   
            

   
              

         
       

               
      

              
   

             
     

             
 

             
 



    

           
           
             
    

             
         
  

          
     

             


             
              

   
               

  
           

           


             
          
 

               
         

             
        

            
           
   

              
       
         

              
      

                
      

              
           
  

           
    

               
          
             
   

        
            
        

        
          
  

             
        

           
         
           
 


