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     
 
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 
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 
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 

  

 
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

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
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  
  
      
  
 

   
        
  
 


   
        

    


 


  
  
   
  
    
    
      

 

1









  
    
        
    
    
 
 
      
 
 
    






    









     
         


  


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




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





 






     

       

        

         

          

           

        
        
        
        



  

     


       
  



 


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








 
            




        
    
       


 

     

           


  
    


       
   










4








































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












     
     
    
     
   
      
          
       
     
     
    
      
   
  



 
      
         
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






         

    
 
     

    


 

   
         
       
    


  


   
     


  
    



 
 

         
    
  
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





      
    

 
     

    
  

     
     
 
 
  

         

      



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











  
  
  
  



  
  
  
 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  


 
 

   
 
 
 
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





   
 


 
 



 





  


     


 



  

    


          


        
         



  
            
     

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

























      




       
     

 

     
 




      
          

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










      
   

      








 










     




          



 
       

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
    




        
  
         

    
 
    




        


 

 
      
       

     



 
     
    
    
       



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






 

     

    
   
  

  
     
      
    


 
      
     
    
  
    


 
       

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





       
     
   
     
         














15






















16

















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














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













19











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











           
   
         
 
  
     
   


























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 


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










































































































































































































































































































































































































































































































































































































































































   
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























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



































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




 
       
     
      
       


        


   
   
         


         
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




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
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





 
       
     
      


      
       


   



         



   

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





























































































































































































































































































167


























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









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









   
   
  
   



 






  

     
     
     
     
     
     
     
     
     
     

 
  
  



     


   
   

   
   

   
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 -24:    ------------------------------------tggtggtgtctccagacagacatc  :0 

   1:  ATGGCGCGAACACTCCTCCTTCTCGTCACGACCTTTTGCCTTGCCTTGACTGCCCATGCA  :60 

       M  A  R  T  L  L  L  L  V  T  T  F  C  L  A  L  T  A  H  A   

  61:  GATCTTCCGCGGTGTTCTGTCGAGTGCCCGGTAGTCGGGAATCACAAACTCGGTTACGTC  :120 

       D  L  P  R  C  S  V  E  C  P  V  V  G  N  H  K  L  G  Y  V
 121:  CCAGGACAGAGGTACCTCTACAAACAGAGTGGCGAATCTTCCCTTTGGTATGGCAGTGTG  :180 

       P  G  Q  R  Y  L  Y  K  Q  S  G  E  S  S  L  W  Y  G  S  V 

 181:  CAGGGAAGCCAAACGGACATGAAATGGAGCTCCATAGTGGAACTGTCGGTGCTCACACCC  :240 

       Q  G  S  Q  T  D  M  K  W  S  S  I  V  E  L  S  V  L  T  P 

 241:  TGCGACGTGGCCATCACCATCAAGGAGTTCCAAATGAACGGGAAGGACTCAAGCGCAGTG  :300 

       C  D  V  A  I  T  I  K  E  F  Q  M  N  G  K  D  S  S  A  V 

 301:  CCAGAGTTGGCCGAGGTGTCTGAGCGTCCCCTCATTATGGCCATTAGCGATGGGAAGGTG  :360 

       P  E  L  A  E  V  S  E  R  P  L  I  M  A  I  S  D  G  K  V 

 361:  CAGCACGTGTGTGTCGATCCTGAGGACAACACGTGGGCCGTCAACGCCAAGATGAGTGTG  :420 

       Q  H  V  C  V  D  P  E  D  N  T  W  A  V  N  A  K  M  S  V 

 421:  GCCTCTTATCTCCAGAACACTCTCCCATCCTTCTCGGAAATCAACAAGGAAACCATCATC  :480 

       A  S  Y  L  Q  N  T  L  P  S  F  S  E  I  N  K  E  T  I  I 

 481:  ACTGAGAGAGACATCCAAGGCAAGTGCACTACCAACTACACCCTGACCTCCACTTCTCAA  :540 

       T  E  R  D  I  Q  G  K  C  T  T  N  Y  T  L  T  S  T  S  Q 

 541:  AGTGATGTACACGTAGTTAAGCAGAAGGACAACAAGAGATGCGAGGACCGTTACTACCAG  :600 

       S  D  V  H  V  V  K  Q  K  D  N  K  R  C  E  D  R  Y  Y  Q 

 601:  CCGTCTGAGACAAGCAACAACCTGCCGTGGCTCAACATGCCTCTTCCTCTTGAAGTGTCC  :660 

       P  S  E  T  S  N  N  L  P  W  L  N  M  P  L  P  L  E  V  S 

 661:  AATTCAACTTGCCACCAAACCATCAAGAATGGCATCTACACTTCCGTCATGTGTACCGAC  :720 

       N  S  T  C  H  Q  T  I  K  N  G  I  Y  T  S  V  M  C  T  D 

 721:  GTCAACGTCCTCAAGCCCATGTACGGGGTCTACCAAAATGTCACGACAAAACAGAAGTCC  :780 

       V  N  V  L  K  P  M  Y  G  V  Y  Q  N  V  T  T  K  Q  K  S 

 781:  ACCCTTCAATTCCAATCCAAGGTCCAGGTCGATCCAGCCCTCCTCAAATTCTCTTCCAAT  :840 

       T  L  Q  F  Q  S  K  V  Q  V  D  P  A  L  L  K  F  S  S  N 

 841:  CATCTGGTCAAGAAACAACTCAAGTTCGACTATACCACACCCAAGAAGACCAGCGACGTT  :900 

       H  L  V  K  K  Q  L  K  F  D  Y  T  T  P  K  K  T  S  D  V 

 901:  CTACCCAAACTGGAGAAGCTCCTCAAACAAATTTCCCACAATGTCCAGGAATCTGTCGAA  :960 

       L  P  K  L  E  K  L  L  K  Q  I  S  H  N  V  Q  E  S  V  E 

 961:  CCTGAAGCAGCCTCCCTTGTCCATCAGGTGATGATTCTGCTCCGCCACGCACCAGACTCC  :1020 

       P  E  A  A  S  L  V  H  Q  V  M  I  L  L  R  H  A  P  D  S 

1021:  CAATTACAGGTTATTCTCCAGAATATTCGCAGCGGTGCCTACGGCCACAACACGCAAAAC  :1080 

       Q  L  Q  V  I  L  Q  N  I  R  S  G  A  Y  G  H  N  T  Q  N 

1081:  CTCGAACACATCTACCTTGACGCTCTCACCTTCCTTCGTGAGCCTGGAGTCGTCCCCGTC  :1140 

       L  E  H  I  Y  L  D  A  L  T  F  L  R  E  P  G  V  V  P  V 

1141:  ATGGTGCAGGAAATCTCGCAAGGAAAGGCCTCCGTTGCAAGAACTGCCCTCTACGCCATG  :1200 

       M  V  Q  E  I  S  Q  G  K  A  S  V  A  R  T  A  L  Y  A  M 

1201:  GCCATGCACCTCTTGCCGCGTCCCAATATCTTTGCCATCGAGTCGCTGGTCCCTCTCTTC  :1260 

       A  M  H  L  L  P  R  P  N  I  F  A  I  E  S  L  V  P  L  F 

1261:  CAGATGTCCCAACCCCCCAAAACGGTTCTTTTGGCTGCTGCTTCCATGCTCAATACCTAC  :1320 

       Q  M  S  Q  P  P  K  T  V  L  L  A  A  A  S  M  L  N  T  Y 

1321:  CTGCGCCAACACCCTCACCATCAAGAAGAAAACCACGTGCAACAGATCATCAGCCTTGTC  :1380 

       L  R  Q  H  P  H  H  Q  E  E  N  H  V  Q  Q  I  I  S  L  V 

1381:  ACCACCAAACTCCAAGGCCTGCGCAATGCTGCCACACCCGAGGAACGAGACCATGCCAAG  :1440 

       T  T  K  L  Q  G  L  R  N  A  A  T  P  E  E  R  D  H  A  K 

1441:  CTCCTCCTCAAGCTACTTTCCAATGTTGGCTACCTTCCCAAGAAGACTGTTTCCGTCGTC  :1500 

       L  L  L  K  L  L  S  N  V  G  Y  L  P  K  K  T  V  S  V  V 

1501:  CAGTCTTTAATTATGGACAAGAGTGTGGACACCTCCATTCGCGTCGTGGCAACCCAGACC  :1560 

       Q  S  L  I  M  D  K  S  V  D  T  S  I  R  V  V  A  T  Q  T 

1561:  TCCAGACATATTCCCTGCAAGTTGTTGGATCACCGAAACCTGTTGCACCCCTACAATGAT  :1620 

       S  R  H  I  P  C  K  L  L  D  H  R  N  L  L  H  P  Y  N  D 

1621:  ACAGAGGAAAGCACGGAGATTCGGATCGCCTCGTACCTAAGTGCCATTCGCTGTGTCACC  :1680 

       T  E  E  S  T  E  I  R  I  A  S  Y  L  S  A  I  R  C  V  T 

 



     

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1681:  AACATGACGGAATTAAACCAAATAGTCCAGCGTGTAATTAACGAAACCAACATCCAGGTG  :1740 

       N  M  T  E  L  N  Q  I  V  Q  R  V  I  N  E  T  N  I  Q  V 

1741:  CGCAGTCTGGTCATCACTCATCTGACCAACCTTCAGGAGACCAGTTCGCCCCACAAGGAC  :1800 

       R  S  L  V  I  T  H  L  T  N  L  Q  E  T  S  S  P  H  K  D 

1801:  CATCTTCGTTATCTCCTATCTACCACCGTTCTCCCAACTGACTATGCTGCGGACATCAGA  :1860 

       H  L  R  Y  L  L  S  T  T  V  L  P  T  D  Y  A  A  D  I  R 

1861:  AAGTTCTCCAGAAACACAGAGCTCTCTTACTTCCTCCGCACTTTAGGCTTGGGAGCCGAA  :1920 

       K  F  S  R  N  T  E  L  S  Y  F  L  R  T  L  G  L  G  A  E 

1921:  ATCGAGTCGAACCTCGTCTACTCACGTGAGGCGGTCCTTCCTCGCTCTCTCAACATGAAC  :1980 

       I  E  S  N  L  V  Y  S  R  E  A  V  L  P  R  S  L  N  M  N 

1981:  GTGACACTCGACCTCCTCGGAAATATGCTCAACGTGGCGGAAGTAGGTGCAAGACTGGAA  :2040 

       V  T  L  D  L  L  G  N  M  L  N  V  A  E  V  G  A  R  L  E 

2041:  GGCTTCAATTCACTTGTGGAGGGAGTATTTGGTCCCGAAGGCTACTTGACGTCCACCCCT  :2100 

       G  F  N  S  L  V  E  G  V  F  G  P  E  G  Y  L  T  S  T  P 

2101:  TGGGATCAGGTGTTGAGAGACATCAACCCCTTTGGTGAAGAGGGACGATCCAACGTAGTA  :2160 

       W  D  Q  V  L  R  D  I  N  P  F  G  E  E  G  R  S  N  V  V 

2161:  GAGATTGTCAACCAAATACTGAGTAGGACAAACAGCGGGTCCTCGTCGTCGGAAATTAAG  :2220 

       E  I  V  N  Q  I  L  S  R  T  N  S  G  S  S  S  S  E  I  K 

2221:  AGTTTCCTCGAGAACAAAGTGCGCTCTCGTCAGCACGAGAAAACGTCACCCGAGATTGAC  :2280 

       S  F  L  E  N  K  V  R  S  R  Q  H  E  K  T  S  P  E  I  D 

2281:  CTGTACCTTCGCCTCTTTGGTCAAGAGGTCTCTTTTGCTTCTCTCACCTCTGATGTCCTC  :2340 

       L  Y  L  R  L  F  G  Q  E  V  S  F  A  S  L  T  S  D  V  L 

2341:  CGACTCCTCCAGCAAAAGCTCTCCACCACCTCTCTTCCATCTGACCTCATCACTTTCATC  :2400 

       R  L  L  Q  Q  K  L  S  T  T  S  L  P  S  D  L  I  T  F  I 

2401:  GAGAAGGAGGTCCTCTCCTACCTGGCCGACACCCAACTAAACATGGTCAGGGCTCTTCCC  :2460 

       E  K  E  V  L  S  Y  L  A  D  T  Q  L  N  M  V  R  A  L  P 

2461:  ATCAACTTGGAATACACTATCCCCACCATGCAAGGTATTCCCCTCGACCTCTCCCTGAGC  :2520 

       I  N  L  E  Y  T  I  P  T  M  Q  G  I  P  L  D  L  S  L  S 

2521:  GGTGCCGCAGTTCTCGGCCTCAACTCAACTTCCACAGTCGACCTCTCCGCCGACAACCCC  :2580 

       G  A  A  V  L  G  L  N  S  T  S  T  V  D  L  S  A  D  N  P 

2581:  AGGGGCGCCGTCAAAGCTGTACCAAGCTTATCTCTTCAACTGGAGGGCTTTGTGGGCTTC  :2640 

       R  G  A  V  K  A  V  P  S  L  S  L  Q  L  E  G  F  V  G  F 

2641:  AAGTCAATAATCAGACACGGCATCAAGATGGAGAACAAGCTACACACCTCCAACGGAGGA  :2700 

       K  S  I  I  R  H  G  I  K  M  E  N  K  L  H  T  S  N  G  G 

2701:  CGTGTGGAAGTCGATGTCCAGAAAGGAAAACTTGTCAAGATCCAGTGGACCCCATTACCA  :2760 

       R  V  E  V  D  V  Q  K  G  K  L  V  K  I  Q  W  T  P  L  P 

2761:  CATAAGTCAAACCTGCTTTACTTCAACAGCCAGACGAACTTGGTCAAGGAATGGAGTCCA  :2820 

       H  K  S  N  L  L  Y  F  N  S  Q  T  N  L  V  K  E  W  S  P             

2821:  GTGCTGCACAAACAACCACAACAAATCATTCTTCCTCAGCCTCAGGGAGACGTCTCTCCC  :2880 

       V  L  H  K  Q  P  Q  Q  I  I  L  P  Q  P  Q  G  D  V  S  P 

2881:  TTCAAGGTGGACAAGTGCCTTGACCGCCTACAGCAGGATCTTGGTTATCGAATCTGCTTT  :2940 

       F  K  V  D  K  C  L  D  R  L  Q  Q  D  L  G  Y  R  I  C  F 

2941:  AATGCCAACTTCCCCGATCTCATTCGCAGTACTTCCGTACCCTTCGGTCAACCCATCCAG  :3000 

       N  A  N  F  P  D  L  I  R  S  T  S  V  P  F  G  Q  P  I  Q 

3001:  GTCAACATCACTGCAGAAAAGACTGGAACACTCGACAAAGCTTTTAGCTTAACGGTATTG  :3600 

       V  N  I  T  A  E  K  T  G  T  L  D  K  A  F  S  L  T  V  L 

3611:  ACTACTGGACAAAATGACCACAAGGATATCTCCCTTGTCTTGGAGACTCCTGGTCAGGCC  :3120 

       T  T  G  Q  N  D  H  K  D  I  S  L  V  L  E  T  P  G  Q  A 

3121:  GTAGCCAAGGCTAACTATAGAAACAAAGAAGACTCAAACATAATCTCCGTGTCCATCAGC  :3180 

       V  A  K  A  N  Y  R  N  K  E  D  S  N  I  I  S  V  S  I  S 

3181:  TCCTCTGTCTTGAAGTATTCTGTCGAGAGCCGACTTATCGTCAGTGACAAGATCGAGCTC  :3240 

       S  S  V  L  K  Y  S  V  E  S  R  L  I  V  S  D  K  I  E  L 

3241:  ATTGTCCATAGTAGCCCTACTTTCGACTCAAAACCCACTACTCCTGCCTTACAACTTCTT  :3330 

       I  V  H  S  S  P  T  F  D  S  K  P  T  T  P  A  L  Q  L  L 

3301:  TGGATTTCTCGCAATTCCAAGGAATACATCCTGAAAGCTAGAACGGAAAACGATTTGAGG  :3360 

       W  I  S  R  N  S  K  E  Y  I  L  K  A  R  T  E  N  D  L  R 
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3361:  AAAATCATTCAGTTGGACGCTGATGTTGCCATCAAAATGAGTTATGAACCCTACAGCTTT  :3420 

       K  I  I  Q  L  D  A  D  V  A  I  K  M  S  Y  E  P  Y  S  F 

3421:  ATCCCAAGTGCTGTCATGGTACACAAATGGATGGTATATGGCAAGGTGTCTCACTGGGAA  :3480 

       I  P  S  A  V   M  V  H  K  W  M  V  Y  G  K  V  S  H  W  E        
3481:  CTGCGTCAACAAGTGGAAACTTCATCAGATATAACAGATTTCCAGTTTAAGCTAAGCAAG  :3540 

       L  R  Q  Q  V  E  T  S  S  D  I  T  D  F  Q  F  K  L  S  K 

3541:  AAAGGAATACCCCAAATTGACATTTCAGTCAAGAAGACACCAATTCATTTCACGATTGAC  :3600 

       K  G  I  P  Q  I  D  I  S  V  K  K  T  P  I  H  F  T  I  D 

3601:  GGTTATACTGCAGTCACCCTTTGGAACACAGGTATCAAGTCCATAGTTGCACTACATCTT  :3660 

       G  Y  T  A  V  T  L  W  N  T  G  I  K  S  I  V  A  L  H  L        

3661:  AATGACAAGGGAGTAAACGCCACCTGGGACGTCCTCAATACAAGGTCCACCGAGAAAGTT  :3720 

       N  D  K  G  V  N  A  T  W  D  V  L  N  T  R  S  T  E  K  V 

3721:  TTATATGCATCGGCTCTGGTCACTCGTCAAGAGCAGGGCAAAGTCTCCTACGACTACCAC  :3780 

       L  Y  A  S  A  L  V  T  R  Q  E  Q  G  K  V  S  Y  D  Y  H 

3801:  ATTCAAATACACATACCCAGCGCACTGGATAAGGTCGACATCGAGGGTCGCATCGAAAAG  :3840 

       I  Q  I  H  I  P  S  A  L  D  K  V  D  I  E  G  R  I  E  K 

3841:  GAGGACAGTTCCAAGTATCACGTCGAAGGAAAAACCAAGTACCAGAACCAAATCATATAC  :3900 

       E  D  S  S  K  Y  H  V  E  G  K  T  K  Y  Q  N  Q  I  I  Y 

3901:  ACAATCGGTGGTCCTATCACACTAGATGTAACCGGGAAGAGTGATGTAAATCTTGAGATC  :3960 

       T  I  G  G  P  I  T  L  D  V  T  G  K  S  D  V  N  L  E  I     

3961:  ACCGGGTCCAGCCATCGCTCATACAAATTCATTGGTCAACTCGAGAATTCCGAGAAGAAA  :4020 

       T  G  S  S  H  R  S  Y  K  F  I  G  Q  L  E  N  S  E  K  K 

4021:  TTGATCTCCGTTGTCGTGCAAAACCCTGACAACCCTATTTTCAAGGCTGAGATCGAGAGC  :4080 

       L  I  S  V  V  V  Q  N  P  D  N  P  I  F  K  A  E  I  E  S 

4081:  GTTCCAAAGAGTGATGGTGGTAATCTCATTCTAACGGCACTTGAAATCCCCTCACTCATA  :4140 

       V  P  K  S  D  G  G  N  L  I  L  T  A  L  E  I  P  S  L  I 

4141:  AAGACTAAGATCAGCTTCCATCAGTCCAGGGATATCATCGACGTCTACATTTACAATAAC  :4200 

       K  T  K  I  S  F  H  Q  S  R  D  I  I  D  V  Y  I  Y  N  N 

4201:  CTCTTCCCTGAGGGACAGTACGAACAAACAATCAAAGGATCCTACAGTCACAGCTTTGTC  :4260 

       L  F  P  E  G  Q  Y  E  Q  T  I  K  G  S  Y  S  H  S  F  V 

4261:  GAGAATAAGGTCACGTCCAATTTCCTCTGGAAAACCAGGAGTGGTGACCCACTGGAGATC  :4320 

       E  N  K  V  T  S  N  F  L  W  K  T  R  S  G  D  P  L  E  I 

4321:  AACTTGGAGACGAAATACGTTTTAGAGAAAGGTGCTCCTTTCACCCTGCGCGGTGACTTG  :4380 

       N  L  E  T  K  Y  V  L  E  K  G  A  P  F  T  L  R  G  D  L 

4381:  GTTTTGAATGGCAGATCCCATGGCTACAACACAAAAATTGACATCTCCATCCTTCCTATG  :4400 

       V  L  N  G  R  S  H  G  Y  N  T  K  I  D  I  S  I  L  P  M 

4401:  TTTGAGGGTCAAAATAAAATCAACTTTGTTTGGACTACAGCCACCGGCAAGGGCTTTGAA  :4500 

       F  E  G  Q  N  K  I  N  F  V  W  T  T  A  T  G  K  G  F  E 

4501:  ATTGTCGCTAACTTGGACAAGAAAATCCTTCCTCAGAAACACTCCCTGACTGGCTCACTT  :4560 

       I  V  A  N  L  D  K  K  I  L  P  Q  K  H  S  L  T  G  S  L 

4561:  CACCTGAAGACCGTTCACGACAATGACTACACTCTGACAGGAAAATACGAGCTGGAACGC  :4620 

       H  L  K  T  V  H  D  N  D  Y  T  L  T  G  K  Y  E  L  E  R 

4621:  CTACTAGGACCAAGGGAATATCAACTACAGGCCAACATTGATCTGATATGCCCTCAAACT  :4680 

       L  L  G  P  R  E  Y  Q  L  Q  A  N  I  D  L  I  C  P  Q  T 

4681:  CAGGCCACAATCAGTGTCACTGACAAGAAGACCGGACGTGAGAGAAACGTACAGATTACA  :4740 

       Q  A  T  I  S  V  T  D  K  K  T  G  R  E  R  N  V  Q  I  T 

4741:  ATGGACATTCCCAAGAGCGAGGTGAAAGCTTACGTCTTGGGCGTGGTAACGACAAGCGAC  :4800 

       M  D  I  P  K  S  E  V  K  A  Y  V  L  G  V  V  T  T  S  D 

4801:  TTTAAAACAAAGATCGACGTCAAACATGCATCCGAGCAGCAGATCTTGATCGAGTCCCAT  :4860 

       F  K  T  K  I  D  V  K  H  A  S  E  Q  Q  I  L  I  E  S  H 

4861:  GGTCAGATAGCGTCCCATGGACTGGAACTGATCAAGTCTGGAGAGTTGAATGTTGACCTT  :4920 

       G  Q  I  A  S  H  G  L  E  L  I  K  S  G  E  L  N  V  D  L 

4921:  AAACTACCTTTCCAAATGAGCAAGCTACTTCAGGTCAAGTCTCGAAAGAATGAAGACGGA  :4980 

       K  L  P  F  Q  M  S  K  L  L  Q  V  K  S  R  K  N  E  D  G 
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4981:  TCCATGCATGCTCATATCTACATGGAACCCAAACGTTGGAAGATCAACGTTCGCAAGTCA  :5040 

       S  M  H  A  H  I  Y  M  E  P  K  R  W  K  I  N  V  R  K  S 

5041:  ACCACACATGTAGTTGACGTGGAGGTCGAAACACCTTCCCGTACTTTGGAGGCTAAGGTT  :5100 

       T  T  H  V  V  D  V  E  V  E  T  P  S  R  T  L  E  A  K  V 

5101:  ACCTTGGACTCCTCAAACCCGTCTCTCCAACTCTGGCCCAACAAGGGAAAAAGTCAAGAT  :5160 

       T  L  D  S  S  N  P  S  L  Q  L  W  P  N  K  G  K  S  Q  D 

5161:  AACATCGAAATTTCCGCTAAAGTCAGCCAAACCAAACGGAAGAACAATCAGGTGCTTACA  :5220 

       N  I  E  I  S  A  K  V  S  Q  T  K  R  K  N  N  Q  V  L  T 

5221:  ATTGACGGCAAGTTCAAAGTCTCACAACTGAACAAGGAAATACTGGTGTCCGCCGAATAC  :5280 

       I  D  G  K  F  K  V  S  Q  L  N  K  E  I  L  V  S  A  E  Y 

5281:  ACCAACTCTACATCAGAACTATCTGGTTACCTCGAGTTGAAAACCCCACAGAGCTCACAG  :5340 

       T  N  S  T  S  E  L  S  G  Y  L  E  L  K  T  P  Q  S  S  Q 

5341:  GGTCTTATCCTTCTTACTCTGCGAGGAAAGAAAGATCATGGAATTCATGCAAATGTCTCC  :5400 

       G  L  I  L  L  T  L  R  G  K  K  D  H  G  I  H  A  N  V  S 

5401:  TTATCATTGAAGGGATCAGCAACTACTCAGCCAATCCGTGCTCAAATAGTTTGGACAAAT  :5460 

       L  S  L  K  G  S  A  T  T  Q  P  I  R  A  Q  I  V  W  T  N 

5461:  TCAACCAAGGCCATCGTCCTCCACTCCCAGACAAAGGAAGTGGCTGCTTTGAAATACCAA  :5520 

       S  T  K  A  I  V  L  H  S  Q  T  K  E  V  A  A  L  K  Y  Q 

5521:  CAAATTGTCCCTGAGGAAGCCTCACTGTGGGCCAGGTTGAAGACATCCACCATCGACACA  :5580 

       Q  I  V  P  E  E  A  S  L  W  A  R  L  K  T  S  T  I  D  T 

5581:  GAAGTCTCCACCATTCTACGAGCCGAGAAGACATCATACTGCCATGGACTCAACATACAC  :5640 

       E  V  S  T  I  L  R  A  E  K  T  S  Y  C  H  G  L  N  I  H 

5641:  TACGTACAACTGGTAACTTTCAAGAAGAGCCACGACAATAACCAGAGAATGTACGTCAGC  :5700 

       A  N  Y  K  L  H  S  H  K  Y  Q  T  I  A  R  L  C  N  P  A 

5701:  CTAGGGATGAAGAGTCCTTATGAAATCGAATTGGATCTCCATGTCGAAAAGCCCGGCAAG  :5760 

       Y  V  Q  L  V  T  F  K  K  S  H  D  N  N  Q  R  M  Y  V  S 

5761:  AACCTTCTCCAAAGATATGCTGATGTTCTTAGCATCAAGGCTGACGTCATGACACCCAGA  :5820 

       L  G  M  K  S  P  Y  E  I  E  L  D  L  H  V  E  K  P  G  K 

5821:  ATCGTCGACCTGCTTGTACATTATGACACTGAGGCCATTAAACAGATCAAGCCTCAACTA  :5880 

       N  L  L  Q  R  Y  A  D  V  L  S  I  K  A  D  V  M  T  P  R  

5881:  GACATACTCACAACTCAACTTTACGAATCGTGGCACTCCATTGTCCAGGAGCTACGAGAA  :5940         

       I  V  D  L  L  V  H  Y  D  T  E  A  I  K  Q  I  K  P  Q  L 

5941:  CATGAGATCTACCAGAGCTTAAAGTTGCTTGGAGTTGACATTATTTACCAAAGCATCAGC  :6000 

       D  I  L  T  T  Q  L  Y  E  S  W  H  S  I  V  Q  E  L  R  E 

6001:  AAGGAAATGTACGACATCTCCGAAGATCTTCACAAGGATAATCTGATTCCCAATCCAGAT  :6060 

       H  E  I  Y  Q  S  L  K  L  L  G  V  D  I  I  Y  Q  S  I  S 

6061:  GACATCTACGTTTTTGTAACTGAGATCTACACATACTATGTGGACATAATAGTAGATATT  :6120 

       K  E  M  Y  D  I  S  E  D  L  H  K  D  N  L  I  P  N  P  D 

6121:  TTCGGAAATTACCAACTCGATTTCGCGCAAATTCTGAAAGAATTGAAGAGAGTTCTGCTT  :6180 

       D  I  Y  V  F  V  T  E  I  Y  T  Y  Y  V  D  I  I  V  D  I 

6181:  CAACTAAGGGAACTATACAAGCAGGACCGCCTCACGCCACATGAGGTGCTTGAAATACTC  :6240 

       F  G  N  Y  Q  L  D  F  A  Q  I  L  K  E  L  K  R  V  L  L 

6241:  TCACATATCCTGCCTTTGGAAGAGGTGAAGGAATTCATAGCACACTTCAAAGAAGAACAT  :6300 

       Q  L  R  E  L  Y  K  Q  D  R  L  T  P  H  E  V  L  E  I  L 

6301:  CCCGAGGTGTATCAGAATATCACCTATGTCTGGGAAACCTTGAAAAAGGTACTTGGACAG  :6360 

       S  H  I  L  P  L  E  E  V  K  E  F  I  A  H  F  K  E  E  H 

6361:  TTGTTGCCCTGGAAAAAGACGTCGGGAGAACCAGGAACTTACTCAGAAGAATACCAGCAG  :6400 

       P  E  V  Y  Q  N  I  T  Y  V  W  E  T  L  K  K  V  L  G  Q 

6421:  CTGTACGAAAGCATCTTCAACACTTTGAACACGATAACCACACCACTTTATCCAGAAGGC  :6480 

       L  L  P  W  K  K  T  S  G  E  P  G  T  Y  S  E  E  Y  Q  Q 

6481:  ATACTGAAACACATTGAGAACTCTTACCCTGAGATGTATACAGCACTTCCACATGTCGTG  :6540 

       L  Y  E  S  I  F  N  T  L  N  T  I  T  T  P  L  Y  P  E  G 

6541:  TTGAAGATTCTTGATAGCATCAAGCAAGATGCTCATCACCTCATCAAGACCTCACCTCTC  :6600 

       I  L  K  H  I  E  N  S  Y  P  E  M  Y  T  A  L  P  H  V  V 

6601:  CGCCAAGTTATCGATTGGCTACTTCATGGCTACAAATTTGACGATGTCCCTCAGACGGAT  :6660 

       L  K  I  L  D  S  I  K  Q  D  A  H  H  L  I  K  T  S  P  L 
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6661:  GCCCTGATTGACTCCCTTTACCAGCTTCTCCTCAAAACTCCACCGATGATCTATGACTCG  :6720 

       R  Q  V  I  D  W  L  L  H  G  Y  K  F  D  D  V  P  Q  T  D 

6721:  ACGACCGAAAGACAACTATACTTGCTTGTTCCTTTCATCTATCCTGAGTATTCTCTGACT  :6780 

       A  L  I  D  S  L  Y  Q  L  L  L  K  T  P  P  M  I  Y  D  S 

6781:  GCAGTTCCCTACGGAACACAGCTTTCCACTGGACTTGATCTAATCAGGAGGATTATCGGC  :6840 

       T  T  E  R  Q  L  Y  L  L  V  P  F  I  Y  P  E  Y  S  L  T
6841:  ATACTCCAGAGGATCCTCCCCGTAGAGTACAAGCCCCTCGATAGGGTCATATCTTCTGTT  :6900 

       A  V  P  Y  G  T  Q  L  S  T  G  L  D  L  I  R  R  I  I  G 

6901:  GCTGTTTACCATGGAGACGGCTACCTGACCACCTTTGATGGGACATCCATCAAGCTGCCC  :6960 

       I  L  Q  R  I  L  P  V  E  Y  K  P  L  D  R  V  I  S  S  V 

6961:  GAGTCTCATTGCCAATATATCCTGACAACTGATGGCTACGACTACGTGGCTGTCACAAAC  :7020 

       A  V  Y  H  G  D  G  Y  L  T  T  F  D  G  T  S  I  K  L  P 

7021:  TTGCCAGGGAATAAGAACGAGTTTGAACTCACTGTCGAGAATGGACGACACGAGATAGCC  :7080 

       E  S  H  C  Q  Y  I  L  T  T  D  G  Y  D  Y  V  A  V  T  N 

7081:  ATTGACAAGGACTACCAGATTTACATCAACGGCACCAAGAGAACAGAAGAGGAAATTCAC  :7140 

       L  P  G  N  K  N  E  F  E  L  T  V  E  N  G  R  H  E  I  A 

7141:  AGCTCCTCGCATCAACTTATTGTTTACCAGAGACCCATGGAAGTAGTTGTCGTTAGCCCA  :7200 

       I  D  K  D  Y  Q  I  Y  I  N  G  T  K  R  T  E  E  E  I  H 

7201:  ACTCTTCAACTGGTCGTGTACAAAAATGCACCAACCTTCCGTTTGTACGCCAGCACCGAA  :7260 

       S  S  S  H  Q  L  I  V  Y  Q  R  P  M  E  V  V  V  V  S  P 

7261:  CTTCAAGGTCGACTTCAAGGTGTCATGGCCGCCTTCAATGACTTCCAAGGAGATGACATA  :7320 

       T  L  Q  L  V  V  Y  K  N  A  P  T  F  R  L  Y  A  S  T  E 

7321:  ATGATGCCCAACGGCCGAATCACACACAATCCCACCGCTTTCCTGAAAAGCTGGCAAGTC  :7380 

       L  Q  G  R  L  Q  G  V  M  A  A  F  N  D  F  Q  G  D  D  I 

7381:  AAACCATCGTGCTGAAACCATTCCGATGCTGCCGCGCATCGAATGTGGTGACCAGCTTCT  :7440 

       M  M  P  N  G  R  I  T  H  N  P  T  A  F  L  K  S  W  Q  V 

7441:  TGCCAATCGAACTTGactactcttagattttaaatggcatgtaaaaaattaactttgtct  :XLV 

       K  P  S  C  *   

XLVI:  taaggaactctagcaaagtttccaaaaatatattgatgaaaatgcaatcaaatatagcaa  :CVI 

CVII:  atatgaataatcaaaaaaaaaaa                                       :CXXXI 
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












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
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
 



H.raphidea             WWCLQTDIMARTLLLLVTTFCL--ALTAHADLPRCSVECPVVGNHKLGYVPGQRYLYKQS 

O.oratoria             --------MARTLLFLVTTLSL--ALTAHADLPRCSVECPVVGNHKLGYVPGQRYVYKQS 

P.trituberculatus      -------MTTHTVLLLLALTAAAVAAPYGGTTQLCSTECPLAA-AKLSFIPGKTYSYTYS 

S.paramamosain         -------MTTHTV-LLLALAAAAAAAPYGGTTQRCSTECPLAA-AKLSFTPGKTYSYTYT 

C.sapidus              -------MTTHTVLLLLALAAAAAAAPYGGTTQRCSTECPLAA-AKLSFIPGKTYSYEYT 

F.chinensis            -------MTTSNLLFVLAFVAGGLAAPWGADLPRCSTECPITGSPKLAYQPDKTYAYAYS 

M.japonicus            -------MTTSSLLFVLALVAGGLAAPWGADLPRCSTECPISGSPKLAYQPEKTYTYQYS 

P.carinicauda          --------MTYSALFVFAILAAASAAPWPSTTNLCSRECPVAGSPKLFYAPEKTYVYSYT 

M.rosenbergii          --------MTSSVLLAFVILATASAAPWPSGTNLCSKECPVAGSPKLFYAPEKTYVYSYT 

P.hypsiotus            -------MTSSTALFVLGFLAAASAAPWPSNLPRCSTECPIAGSPKLDYAPEKTYVYAYS 

P.japonica             -------MTSSTALLVLGFLAAASAAPWPLNLPKCSTECPIAGAPKLAYAPQMTYVYSHS 

                                                                                 

H.raphidea             GESSLWYGSVQGSQTDMKWSSIVELSVLTPCDVAITIKEFQMNGKDSSAVPELAEVSERP 

O.oratoria             GESSLSYQNKQETQTNMQWSSMVELSVLTPCDVAITIKEFQMNGKDSSAVPELAEVSERP 

P.trituberculatus      GKSIVQLKGVDGGLVETQWEKQMLLTVLGPCDVAISFKGTKVDGKTGLP--GSDKLERYP 

S.paramamosain         GKSNVQLKGVDGGIVETQWEEQVLLTVLGPCDVAISFKGSKVDGKTGLP--GSDKLERYP 

C.sapidus              GKSTVQLKGVEGGQVETKWEKQVLLTVLGPCDIAVSFKGSKVDGKTGLP--GSDKLERYP 

F.chinensis            GKSTVQLKGVDNGDTATEWTAGVDLTWISPCDMAISFRNMKMDGARGPI--AARTLERYP 

M.japonicus            GKSRVQLKGVDDGVSETEWAARVDLTWISPCDVAISFNNMKMDGARGPI--AARTLERHP 

P.carinicauda          GKSRINLKDVEGANTDIEWRSQVELSWLSPCDMAITMKNPSMGGGSGSS--EARFLERYP 

M.rosenbergii          GKSRTHLRDVEGATAEMEWNSQVELSWLSPCDMAITMKNPSIGGGSGSA--EARFLERYP 

P.hypsiotus            GKSRIQMKDVEGGNADMEWTSQVELTWLSRCDMAISIKNPSIGGGAGSP--EAKLLEKYP 

P.japonica             GKSRTLMKDVEGGNADMEWSSQVELTWLTPCDMAISIKNPSIGGGSGAA--EAKFLEKYP 

                                             : *: :  **:*:::.  .: *  .        :.. * 

H.rahidea              LIMAISDGKVQHVCVDPEDNTWAVNAKMSVASYLQNTLPSFSEINKETIITERDIQGKCT 

O.oratoria             LIMAISDGKVQHVCVDPQDNTWAVNAKMSVASYLQNTLPSFSEVNKETTITERDIQGKCP 

P.trituberculatus      LVVAMTDGRVQRVCSHPDDDTWAINMKKGVVSALQISLPSLSISNSGLNFTETDVLGTCP 

S.paramamosain         LVVAMTDGRVQRVCSHPDDDTWAINMKKGVVSALQISLPSLSISNSGLNFTETDVLGTCP 

C.sapidus              LVVAMTDGRVQRVCSHPDDDPWAINMKKGVVSTLQISLPSLSISNSGLNFTETDVLGTCP 

F.chinensis            LVVAVVDGRVQHVCAHPEDEPWAINLKKGVASAFQNSIPSLSAVSSGITVTETDVVGKCP 

M.japonicus            LVVAVVDGRVQHVCAHPDDEPWAINLKKGVASAFQNSIPSLSTVSSGMTVTETDVVGKCP 

P.carinicauda          LVVSIIDGRVMESCAHPDDDVWSVNMKKGIASAFQNTLPSNSSINTGLNFTETDIIGNCS 

M.rosenbergii          LVVSIIDGRVKAACSHPDDDTWSINLKKGIASAFQNTLPSNSTINSGLNFTETDIIGNCS 

P.hypsiotus            LVVAMIDGRVQQACSHPDDDVWSINMKKGIASAFQNSLPSNSSMNSGLNFTETDIIGNCS 

P.japonica             LVVAITDGRVLHACSHPEDDVWSINLKKGIASGFQNSLPSNSSINTGLNFTETDIIGNCS 

                       *:::: **:*   * .*:*: *::* * .:.* :* ::** *  ..   .** *: *.*  

H.raphidea             TNYTLTSTSQSDVHVVKQKDNKRCEDRYYQPSETSNNLPWLNMPLPLEVSNSTCHQTIKN 

O.oratoria             TSYTLTPVSETDVQVVKEKDNKRCEDRFYRPSETMNNLPWLNMPLPLEESSSTCQQNIQS 

P.trituberculatus      TYYEVQGEG-ARVLVKKEKNHRLCKEHYPTPDEI--NLPYLKGPLPIQESRSICRQEIDS 

S.paramamosain         TYYEVQAEG-AKVLVKKEKNHRLCQEHYPTPDEI--NLPHLMGPLPIQESRSSCRQEIDS 

C.sapidus              TYYEVQAEG-AKVLVKKEKNHRLCREHYPTPDEI--NLPHLKGPLPIQESRSVCRQEIDS
F.chinensis            TKYEIETEG-EKVIVVKEKNHRHCQERYPTPAET--PAPWLKAPLPIEESKSQCRQEIAN 

M.japonicus            TTYQIETEG-EKVIVVKEKNHRHCQQRYPTPAQT--PAPWLKAPLPIEESKSECKQEITN 

P.carinicauda          TMYEVKNEG-EKVVVMKMKNHRFCQDHFISRAES--TKAWLKAPLPMEESFSECKQEITK 

M.rosenbergii          TMYEVQHEG-EKVVVTKLKNHRFCQDLYVNRAET--PKAWVKAPLPLEESYSECKQEITN 

P.hypsiotus            TRYEVENQG-EKVIVTKMKNHRFCQDHIVSQTET--PKAWPKAPLPMEESVSECKQEITK 

P.japonica             TRYDVENQG-EKVIVKKMKNHRYCQDYYINQAET--PKSWPKAPLPIEESVSECEQEITK 

                       * * :   .   * * * *:.: *.:      :          ***:: * * *.* * . 

  
    
   
        


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H.raphidea             GIYTSVMCTDVNVLKPMYGVYQNVTTKQKSTLQFQSKVQVDPALLK-FSSNHLVKKQLKF 

O.oratoria             GLYTSIECTDTNILKPMYGVYKHIKAVQKATLQFESQVEVDPALLT-FSSDHLVKKELKF 

P.trituberculatus      GIISSVVCEDKKVIRPSYGIYKYVEAKQESTLKLTSSDVSAPDTISRIGQDELVPRSLRY 

S.paramamosain         GIISSVVCEDKKVIRPSYGIYKYVEAKQESTLRLTSSEASAPDTISRIGQDELVPRSLRY 

C.sapidus              GIISSVVCEDKKVIKPSYGIYKYVEAKQESTMKLTSSDVSAPDTISRIGQSELEPRSLRY 

F.chinensis            GIYTAITCQDKNIVRPAIGIYKYVEASQDSTLRFISESADTSAISG-IPSGELHIESLLY 

M.japonicus            GIYTSIMCHDKNIVRPAIGIYQYVEAHQESTLHFISETTDTSAISA-IPRGEMHIESLLY 

P.carinicauda          GVYTSITCKDKNIIRPAYGSYKYIEAVQESTLRFESETDNVPPAVS-QLPSRFIRKTLRY 

M.rosenbergii          GIYTSITCKDKNIIKPAYGSYKYVEAHQESVLRFQSKTDQIPPSVS-QLPSRFIRKTLRY 

P.hypsiotus            GIYTTVSCKDKNIIRPAYGSYKYIEAIQESELRFQSQTDQAPPSIA-RLQGRLVHKSLRY 

P.japonica             GIYTTITCTDTTIIRPAYGSYKYIEAHQESVLRFQSETDQAPPSVA-NLRGPLVWKSLRY 

                       *: ::: * * .:::*  * *: : : *.: ::: *.               :  . * : 

H.raphidea             DYTTPKKTSDVLPKLEKLLKQISHNVQESVEPEAASLVHQVMILLRHAPDSQLQVILQNI 

O.oratoria             DFTTPKKRDTVVPRLDAITKDICAKVENTVESETAALVYHGMTLLRHAPDSHVKAILDNI 

P.trituberculatus      DYEPAKKDPTLVPELEQTLRYLCEITRDGVEADTAAQLEKAVNLMRRIPEQSFNDIYTKV 

S.paramamosain         DYETAKKDPSLVPELEQTLRYLCEITTDGVEAHAAAQLSKAVHLMRLIPEQGFNEIYTKM 

C.sapidus              DYETAKKDPTLVPQLEQTLRYLCEITRDGVEADTAAQLNKAVHLMRLIPEQGFNDIYTKV 

F.chinensis            NHETM-KDPQLAPELDELMKEICDKTKDTVEAEAGALVAKALHVLRRVPETVVVETAQKV 

M.japonicus            NHETM-KDPQLAPELDQLMKEICEKTKDTVEAETAALVAKALHLLRRVPETVVVEIAQKV 

P.carinicauda          DQHTMKKDPSMVVKLDAMLKEVCQKMKHGVQEDTASYFANALQYMRRVPEEAIPQTLEKI 

M.rosenbergii          DQHTLKKDPSMVAKLDEVLKQVCEKVKHGVHEHAASHFAKALHFLRRVPEEAIPQTLEKI 

P.hypsiotus            DQETLKKDPSLMAKLEEELKQVCEKTKQAVEETAASHVAKALHYLRRIPEEMVQQTLQKI 

P.japonica             DQETLKKDSSMVSKLDEVLKQVCEKTKESVVEDTASYVAKALHFLRRVPEEEIPRTLQKI 

                       :     *   :  .*:   : :.    . *   :.: . . :  :*  *:  .     :: 

H.raphidea             RSGAYGHNTQNLEHIYLDALTFLREPGVVPVMVQEISQGKASVARTALYAMAMHLLPRPN 

O.oratoria             RAGAYCPNWHKLEQMYLDAIAFLSESGAVPVMVEEISQGRASSGRTALYAAALHMMPRPN 

P.trituberculatus      RNKQICPQHTKLESLFMDAIAFVHEPESVPVMVKELVEGRTTGTLAALYSTAFYLVPRPD 

S.paramamosain         RNKQICPQHSRLESLYMDAIAFVHEPESVPVMVKEQVEGRATGTLAALYSTAFYLVPRPD 

C.sapidus              RSKQICPQHSRLESMFMDAIAFVHEPESVPVMVKELVEGRATGTLAALYSAAFYLVPRPD 

F.chinensis            RQGHYCSDSARLESIFLDAVAFLHESGAVKVMVHEIENGRATGGRLALYTAALYLTPRPN 

M.japonicus            RQGHYCSDSAKLESIFLDAVAFLHESGAVKVMVQEILHGRATGGRLALYTAALYLTPRPT 

P.carinicauda          RGGQICEQRQKLESMFLDGLAFVYESGAVKVMVQELVSGKATGGRAALYAASMYFMPRPC 

M.rosenbergii          RGGQICEQRQKMESLFLDGLAFVYESGAVKVMVEELISGKATGGRAALYAASMYFMPRPC 

P.hypsiotus            RGGQICSDHQKLEGLFLDAVAFIHEAGAVKVMVQELVSGRATGGRAALYTAALYFTPRPC 

P.japonica             RGGQICGDHQKLETLFLDAVAFIYEPGAVKVMVQELLSGKATGGRAALYTAALYFTPRPC 

                       *      :  .:* :::*.::*: *   * ***.*   *:::    ***: :::: *** 

H.raphidea             IFAIESLVPLFQMSQPPKTVLLAAASMLNTYLRQHPHHQEENHVQQIISLVTTKLQGLRN 

O.oratoria             AFAIKSLAPLVTMDHPPKTVLLAAASMVSTYIRQHPRYREEGLVDEIIMLATSKLAETCH 

P.trituberculatus      VKAIQALEPLFKSSADLSSAKLAAASMVNTYCRHKPHCYNETPVRNLAQALKQKIEEDLS 

S.paramamosain         VTAIRALEPLFKSNADLSSAKLAAASMVNTYCRHKPHCHEESHVRNLVQALKQKIEEDLA 

C.sapidus              VTAIRALEPLFKSSAKLSSAKLAAASMVNTYCRHKPHCYDESPVRNLALALKQKIEEDLS 

F.chinensis            IEAVKALTPLFESPRPMPSLLLAAASMVNNYCRHTPACYEKAPVAGIAEILANRVQSHCS 

M.japonicus            IEALKALAPLFESPLPMPSLLLATASMVNHYCRHTPHCHQEAPVERIAEILAAKVEGHCS 

P.carinicauda          IHSIEALKPLFEQYQRFPRTTLAGASMVHTYCRQNPKCQEKAPVRQLAETLSSKVGQVCT 

M.rosenbergii          IHSVEALKPLFENFQRFPRTTLAGATMVHTYCRQNPKCQEKAPVRQLAETLSSKVGQMCT 

P.hypsiotus            IHSIEALKPLFENSQRFPRTTVAAATMVNTYCRQNPRCQEETPVRQLAQTLSNKVGQLCT 

P.japonica             IHSVEALKPLFENCQRFPRTAVAAASMVNTYCRQNPRCQEETPVRELAQTLSNKVGQQCS 

                         ::.:* **.          :* *:*:  * *: *   ::  *  :      ::     

 

 

 

   
       
   
      

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H.raphidea             AA-TPEERDHAKLLLKLLSNVGYLPKKTVSVVQSLIMDKSVDTSIRVVATQTSRHIPCK- 

O.oratoria             GA-TPEEREHAKLLLKALGNVGYIPEPVSSTIKQCINDVSVETSVRVVAAQAYRKVPCN- 

P.trituberculatus      S-SSEDTQKQALSALKSLGNMGVMTPEVAEKVVLYMENENKKVSARSRC-TSLQADRVS- 

S.paramamosain         SSSSEETQRQTLSAFKSLGNMGVMTPEAADKVILYMEKENKKVSNRVAAAQAFRLTKCQ- 

C.sapidus              SSSSEDTQEQALSALKSLGNMGVMTPEVVDKVILYMENENKKVSIRVAAAQAFRLTKCQ- 

F.chinensis            PSAGVEDKEVALAIFKAIGNMGVATPAVTRAAVHCIEEEGLETSIRVAAAQAFRQANCF- 

M.japonicus            PSIGVEEKEEALAIFKALGNMGVVTPAVTRAAAQCIEKEGLETSIRVAAAQAFRQANCD- 

P.carinicauda          PSPNEETRKQALVLLKSLGNMGVMNSEMARPIMQCIENSEADQGIRIAATQAFRNVRCTP 

M.rosenbergii          ASPDEETREHALALLKSLGNMGVMNSEIARPILQCIENPEADKGIRKAATQAFRNVHCHQ 

P.hypsiotus            PSVAEETRKEALALLKAMGNMGVMNSEIAKPIITCIEKEEAENSIRVAATQTFRNVHCHE 

P.japonica             PPGNEETRKEALVLLKALGNMGVMNSEIARPLVQCIEKEEADKSIRVAATQAFRNVQCHP 

                            : :  :   :* :.*:*             : .   . . *  .  : :     

H.raphidea             --LLDHRNLLHPYNDTEESTEIRIASYLSAIRCVTNMTELNQIVQRVINETNIQVRSLVI 

O.oratoria             --LWYPRELLHHYYDKKEETEIRSAAYLNAIRCIDDMTEMRHIIDSAIKETNIQVRSLVL 

P.trituberculatus      --RPVTQKLVHYALRPEENTEVRIAAYLAAVRCAN-YEDLQEIVTKISYEENTQVRGFIL 

S.paramamosain         --RPVTQKLVQYALRPEQHTEVRIAAYLAAVRCAN-YEDLQNIVTKISYEENTQVRGFIL 

C.sapidus              --RQVTQKLVQYALRPEENTEVRIAAYLAAVRCAK-YEDLEEIVTKISYEENTQVRGFIL 

F.chinensis            --RPAVEKLVDIAVRPAFETEVRIASYLAAVRCAE-QEHLETIIEKISKEENTQVRGFVL 

M.japonicus            --RPAVQKLVDIATRPTFETEVRIASYLAAIRCAE-KEHLEQIIEKISEEENTQVRGFVL 

P.carinicauda          EIHPAIKQLINVVLDPKKKTEVRIGSYLAAVKCAK-YEDLKKITDKIAIAENTQVRSFIL 

M.rosenbergii          EIHPIMKQLINVALDHRKKTEVRIGSYLAAIKCAK-YEDLHKITEKIAIEENTQVRSFIL 

P.hypsiotus            EFQQITKQLVNIAVDPTKGTEARIGSYLAAMKCAN-HEDLRKITNRISVEENTQVRGFIL 

P.japonica             QFKQITKQLVNIAVDSTKDTEARIGSYLAAMKCAD-REDLRKITDRIYREENTQVRGFIF 

                             .:*:.        ** * .:** *::*     .:. *        * ***.::: 

H.raphidea             THLTNLQETSSPHKDHLRYLLSTTVLPTDYAADIRKFSRNTELSYFLRTLGLGAEIESNL 

O.oratoria             THLKNLQETDSPNKDHLRYLLSSTVLPGDYSEDIRKFSRNTELSYFFRTLGLGAEIDSNL 

P.trituberculatus      SHLINLQKSDAPEKQSLRYMMTNIVLPQDFEADIRKYSQNLDLSYFSESLGVGAEVESNL 

S.paramamosain         SNLLNLQQSDAPEKQRLRYMLTNIIVPQDFEADLRKYSQNLDFSYFSQSLGLGAEVESNL 

C.sapidus              SHLINLQQSDAPEKQTLRYMLTNIVVPQDFEADIRKYSQNLDLSYFSESLGLGAEVESNL 

F.chinensis            GHLINIQESTCPAKENLRYLLANVVIPTDFERDFRKFSRNIDMAYHAPAFGMGAGLESNI 

M.japonicus            GHLINIQESTCPTKENLKYLLTNVVIPTDFEKDFRKFSRNVEMSYHAPAFGMGADLESNI 

P.carinicauda          SHLQNVRESTASFKGNLKNMLETIVLPSNFTKDWRKISRNVDLSYYAPTFGVGAGMESNL 

M.rosenbergii          SHLHNIKESTVPYKANLKSRLETIVLPSNFTKDWRKHSRNIDMSYYAPTFGVGAGVESNV 

P.hypsiotus            SHLLNIQESTTPHKEHLKYLLTTIVLPSNFTADWRKYSRNIDLSYYAPTFGVGAGMESNV 

P.japonica             SHLLNIQESSAPFKEDLRYLLTSIVLPSNFTTDVRKYSGNIDLSYYAPTFGVGAGMESNV 

                        .* *::::    *  *:  : . ::* ::  * ** * * :::*.  ::*:** ::**: 

H.raphidea             VYSREAVLPRSLNMNVTLDLLGN--MLNVAEVGARLEGFNSLVEGVFGPEGYLTSTPWDQ 

O.oratoria             VYSRKSVLPRSLNFNVTVDTLGN--MMNLAEVGARVEGFNSLVDDVFGPTGYLKSTPFNH 

P.trituberculatus      IYAPGSMIPRSLGVNLTAALDGTGIPMNLGEIGARLEGLEPILAQLLGPASYLKTSSYSK 

S.paramamosain         IYAPGSMIPRSLVANLTAALDGTGIPINIGEIGARLEGMEPIIAQLLGPASYLKTSSYSK 

C.sapidus              IYVPGSMIPRSLGVNLTAALDGTGIPINLGEVGARLEGLEPIIAQILGPASYLKTSSYSK 

F.chinensis            IYAPGSFVPRAVNMKMKADVDET--HMDIAEIGARFEGVDSIIEELLGPQGYLRRATFGK 

M.japonicus            IYAPGSFIPRAVNLNMKAAVDET--HMDLAEIGARFEGIDSIIEELFGPEGYLRKATFGK 

P.carinicauda          IYAPGSFVPRSVNLNLTGALGAT--PFNIGEIGARFEGIESIIEEMFGPESYLRKTSSRQ 

M.rosenbergii          IYAPGSYVPRSVNLNLTAALGAT--PFNIGEIGARFEGLETVVEELFGPHSYFKRTPARQ 

P.hypsiotus            IYAPGSYVPRSVNLNLTAALGAT--PFNMGEIGARIEGLEPILEDLFGPEGYMSKTPTSQ 

P.japonica             IYAPGSFLPRSVNLNLTAALGAT--PVNIGEIGARFEGLEPVLEELFGPEGYLRKTPTSR 

                       :*   : :**::  ::.     .   .::.*:***.**.: ::  ::** .*:  :   : 

 

 

 

   
       
   
      
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




H.raphidea             VLRDINPFGEEGRSNVVEIVNQILSRTNSGSSSSEIKSFLENKVRSRQHEKTSPEIDLYL 

O.oratoria             IIGDISNFVQGRGFKIADYLMETF-RSKRSVEFPAVETFLETNVRSRKHEDKQPHVDLYL 

P.trituberculatus      MFNDLVSFIQKNWSTIKQELEVAI-RERRSVDYAALESIISKLYGPHY--GK-FQADFFA 

S.paramamosain         MFNDLVSFIQKHWSTIKQELEVAI-RERRSVDYAALESIISKLYGPQY--GQ-FQADFFA 

C.sapidus              MFNDLVSFIQKNWSTIKQELEVAI-RERRSVDYAALESIISKLYGPQY--GE-FQADFFA 

F.chinensis            IMEDITGFAGEKGLKVMEHIKGTL-RTRRSIDSSVIADFFSKLYGESR--SH-THAELFA 

M.japonicus            IMQDITGFAEEKGLKVMEHIKQTL-RTKRSIDSSVISDFFGKLYGEGR--SH-THAEVFA 

P.carinicauda          ILRDLSSNIEETFNKINERLQGSF-RQRRSIDLSQISHLFDKLYGNRH----MQKADFYA 

M.rosenbergii          IWEDL----KETLSKVTERLQGSF-RQRRSIDLSQISHLFDKLYGNRH----IQKADLYA 

P.hypsiotus            IFQDISSSMGDKFSKIIERLQGSL-RQKRSIDFSSLSHLFDKLYGDRR--SRMPKADFYA 

P.japonica             ILEQMSSIMGDKLSKIMERLQGTF-RQKRSIDFSTLSSLFDKLYGDRR--SRLPKADFYA 

                       :  ::         .: : :   : * . . .   :  :: .            . :.:  
H.raphidea             RLFGQEVSFASLTSDVLRLLQQKLSTTSLPSDLITFIEKEVLSYLADTQLNMVRALPINL 

O.oratoria             RLFGQEVSFASLTSELKNID-----VDMIISDLFTFLDQA----MSKTQIKTARTLPFDL 

P.trituberculatus      RFLGQEINYASLSDNLQDIN-----IQHLVEASVRYLKRM-LSSLKNMDLDMVKAAQLGV 

S.paramamosain         RFLGQEINYASLSEQLQDIN-----IHHLVEASVRYLMQM-LSSLKNMNLDKMRAAHLGL 

C.sapidus              RFLGQEINYASLSEHLQDIN-----IHHLVEASVRYLMQK-LNTLKSMNLDIVRAAQLGV 

F.chinensis            RFMGHEITYADVAESLKGVT-----ADTLIETFFSFFENS-LEHMKDLNLNTARTAQLSM 

M.japonicus            RIMGHEITYADVAESLKGVT-----ADTLIETFFSFFEES-LEQMKGLNLNTARTAQLYM 

P.carinicauda          RINNQEMAFGSLMGNMKNIK-----MEELINNMFDSFDDM-INRAAENNLDTVRAAQLYL 

M.rosenbergii          RINNQELAFGSWEGNMKNIK-----IDELINSLFDKFDNM-INRAATSNIDTVRTAQFYL 

P.hypsiotus            RVNDQEMAFASLAGDLRNIN-----VEELITRFFDSVDDM-ITRAANANLDSVRTAQIYV 

P.japonica             RINDQEMAFASLAGDLKNIN-----VDQLINSFFDSVEDM-ISMASNAEVDSVRTAQIYL 

                       *.  :*: :..    :  :         :    .  .           ::.  ::  : : 

H.raphidea             EYTIPTMQGIPLDLSLSGAAVLGLNSTSTVD----LSA-DNPRGAVKAVPSLSLQLEGFV 

O.oratoria             DYTIPTMQGIPLHLDLGGAAVLSLDVDAEVDVKNIISS-DNPQAFIELIPGLDVELDGFV 

P.trituberculatus      DYSLPTIQGTPLKMKLETVAVAGIKMQTNLN--GLFSGQGSSGSLFKILPSFSVETHGFI 

S.paramamosain         DYSFPTIQGTPLKMTWETVAVAGIKMETNLN------GQGGSGSKLKILPSFSVETHGFI 

C.sapidus              DYSLPTIQGTPLKMTLETIAVGGIKMETNLN--GLFSGQGGSGSKLKILPSFSVETHGII 

F.chinensis            DYSLPTIQGTPLRLKLAGTAVAGLKMEGNINVAQILSDLGNSQTGVKFFPGLSVQATGFV 

M.japonicus            DYSLPTIQGTPLKLKLAGTAVAGLKMEGDFNIAQILSDPGNLQTGIKLFPALSVQATGFV 

P.carinicauda          DYHLPTMQGLPLKMKLEGTAMVGLKMESRVR-----GLMSGTPGVMKFYPSLSTQIDAFI 

M.rosenbergii          DYHLPTMQGLPIKMKLEGTAVAGIKVETQVR-----GLMSGTPGAVKFLPSLSTRIDAFI 

P.hypsiotus            DYHLPTMQGVPLKMKLEGTAVVGLKMETRLS---------GSPNIIKFTPSLSSQVDGFI 

P.japonica             DYHLPTMQGMPIKMKLEGTAVAGLKMETRLT-----GLSGGSPNLIKFIPSLSTQVDAFI 

                       :  :**:** *: :     *: .:.    .               .:  *.:. .  .:: 

H.raphidea             GFKS-IIRHGIKMENKLHTSNGGRVEVDVQKGKLVKIQWTPLPHKSNLLYFNSQTNLVKE 

O.oratoria             GFKS-VLKHGIKMKNNLHISHGGKIRIDLKKGEALSIKWD-LPEKWDIISFKSQTYMLNE 

P.trituberculatus      GYDAYISKSGLKMNTTVSSNNGVAIKVGGQSSQEVQIEVD-LPKKMEIIRVQSETYLKKQ 

S.paramamosain         GYDAYISKSGLKMNTTVSSSNGVAIRS---CSQELQIEVD-IPDKMEIIRVHSETFLMKH 

C.sapidus              GYDAYIYKSGLKMNTTVSSSNGVAIKIGGQSSQDIQIEVD-IPNKMEIIRVQSETFLMKQ 

F.chinensis            GFECRLTKVGIEMQNTISSATGAAIKIRTTENKKIEMELD-VPEKMELLNIKAETYLVKA 

M.japonicus            GFECRLTRVGIEMENTISSATGASINIRTTENKKIQMELE-IPEKMELLNIQAETYLVKA 

P.carinicauda          GYDCHIVRTGIKMRNRISTNVGTSINAKYTSGQGFEVTLE-IPEKMELLNMRSEIYLMKR 

M.rosenbergii          GYDCHIVRAGIKMKNHIATNYGASINAKYTPGEGFEVELE-LPEKMELVKAQSETYLMKR 

P.hypsiotus            GFDSHIARVGVQMKNHLATTSGGSINVKATRSNGYELEVD-LPEKMELLNMRSETYLVKA 

P.japonica             GFDYHIAQVGIRMKNRVSTTAGASINVKTSSSNGFEIEVD-LPEKMELINMKSETYLVKE 

                       *:.  : : *:.*.. :    *  :.      :  .:    :*.* :::  .::  : :  
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




 

H.raphidea             WSPVLHKQPQQIILPQPQGDVSPFKVDKCLDRLQQDLGYRICFNANFPDLIRSTSVPFGQ 

O.oratoria             KIQVLNENPEHKIIPEGINDVRLVEKNECTDFFENPLGLRFCYILNLPDPLHSSSMPFGK 

P.trituberculatus      ----TRNQPEIKILPPSMQDIR-IRHNSCFTALESVFGIKMCYDVNVPDIFRANALPLGS 

S.paramamosain         ----TKNQPDTKILPPSMQDVR-VHHNSCFTALESVFGIKMCYDVNVPDIFRANALPLGS 

C.sapidus              ----MRNQPEIKVLPPSMQDIR-FHRNACFTTLESLLGIKMCYDINVPDIFRANALPLGS 

F.chinensis            ----V-GKKMTKISPSSMRDVR-IQRNSCIGALEPVFGLKVCYDMNIPDVFRANALPLGE 

M.japonicus            ----V-GKKLTKITPPTVRDVR-VTHAACLNAVEPVLGIKVCYNINMPDVFRANGLPLGE 

P.carinicauda          ----VMGQEETKINPSSVRSTR-FQSRSCVMKLEPMLGLKLCYDVNMPNIFRSEGLPLGP 

M.rosenbergii          ----VKGQQETKVHPSSVQSTR-FQTQSCVTKMEPVLGLKLCYDVNMPNIFRSQGLPLGP 

P.hypsiotus            ----LKGQQETKINPSSVRSTR-VQKQSCMRALEPMLGLKLCYDINMPNVFRSEGLPLGP 

P.japonica             ----VEGQPETKINPSSVRSTR-FQTRSCMMALEPMLGLKLCFDINIPNVLRSEGLPLGP 

                              :    : *    .   .    *   .:  :* :.*:  *.*: ::: .:*:*  

H.raphidea             PIQVNITAEKTGTLDKAFSLTVLTTGQNDHKDISLVLETPGQAVA-----KANYRNKEDS 

O.oratoria             PLEFSLTAEKAEASMEGYAITATLTNEVENKAIDFVVDTPGSTIPRECKAKISYTKQDNS 

P.trituberculatus      PALVILSLNKTESTITGYKIAVNAHTDTQDKKYAAKVSAVGSSSPKESNVEVNLKKHGES 

S.paramamosain         PALVTLSVNKIESTITGYKIAVNADTATQDKKYAAKVSVVGSSSPKEANVEVNLKKDSES 

C.sapidus              PALVILSLNKTESTITGYKIAVNADAQTQDKKYAAKVSVVGSSSPKEANVEVNLKKDSES 

F.chinensis            PAIAKLYVEKADPSMRGYLVTAAIKNKRGNKVIKMNVEAAGASTPRRAEMTLSYTKEEGS 

M.japonicus            PAIAKLYIEKADPSMRGYLMTAAIKNKKGNKFIKLNVEAAGATTPRRAEMTLSYTKEEGS 

P.carinicauda          PANIQVFLEKADSGMRGIRVMGREENTGGKRVIKIELETPGSSSPRKCNALISSTNEGEA 

M.rosenbergii          PAIVKVVLEKADSGMRGLRVKGREEHAGGKKVIKVELEAPGSSSPKKATAIITSANEGEE 

P.hypsiotus            PASAKVFIEKSEPSMKGYRMRANVEGAEGKKEIKVEVEALGSSTPRKANGIISYSRNQDM 

P.japonica             PATAKVILEKSDPSMRGYRMKGNFENTEGKKEIKVETEAQGSSTPRKANIMVSYSTQGDM 

                       *    :  :*      .  :         .:      .. * :         .   .  

H.raphidea             NIISVSISSSVLKYSVESRLIVS------------------------------------- 

O.oratoria             HIALVSITSALLEYSAQTTFVNDAENKALEMFWKYKLINMADEYAHAFKTDLQIKRTDNH 

P.trituberculatus      YLAEVKLMSSLTHGKIKIGLVNRPELKTFETEVSLTTSG--MEFLQGFIVETKITPIQNG 

S.paramamosain         YLAEVKLLSSVTHGKARINFINRPEQMSFQADFSFSNNG--MEFLQVLKVEIKETSTTNG 

C.sapidus              YIAEVKLVSPVTHGKAKISLINRPEQKTFQTEVSFTNNG--MEFVKVIRVEIKKTHTSNG 

F.chinensis            HIVSAKLDSSSIAAGMWTTLTNEQGHKAIETYVNFNYGQ--IAISRGIKLDAIAREASMG 

M.japonicus            HIVSAKLDSSSIAAGVWATLTNEEGHKAMETYVKFDYGQ--IAISRGIKLDMIVKEESAG 

P.carinicauda          KKISATFESER---------------------------------LGGIKIQMTRKWTQSE 

M.rosenbergii          KKISATLESER---------------------------------LGGISIHMIRKWTQSE 

P.hypsiotus            TKIMCTLESQT---------------------------------SGGIKVEIKKKWTQSE 

P.japonica             AKLTCLLESQT---------------------------------TGGIKVEIDNKWTQSE 

                             : .                                                   

H.raphidea             DKIELIVHSSPTFDSKPTTPALQLLWISRNSKE---YILKARTENDLRKIIQLDADVAIK 

O.oratoria             KKLGLILYYSPSWTFQPESQIFEASWLTATQDKLTNIDVTVRTNNILRDFIQIDIEAGID 

P.trituberculatus      IRYDMDIYCSPSGSISEQSKIFTGMLKLEHMLPNMLMEIKGETKNILSQYFPFSFDAVVF 

S.paramamosain         MKYEMDVYWSPSNSISQESKMFTGQLTLDHMMPSMVMHISAETKNSLMQYIPFSLEAVVN 

C.sapidus              MKYEMDVYWSPTSSTSQESKIFTGLLKLDYMMPNMMMEISAETKNNLMQYIPFSINTVVM 

F.chinensis            EEFQVNVFSSGTRSFPSESHIVEAIFIKKTSGPEFNVDVICKTKNALAELFDLNIEVGAD 

M.japonicus            KEFEVNVFSGRSRRFTPESHIVEAKFIKKTNGPEVNVDVICRTRNALAQYFDLNIEVGAD 

P.carinicauda          KQLEMIAYFSESRQYNPSTKGIEAKFLMIGEGEEAKLDMALQTLAAVRERVQLNFEASAD 

M.rosenbergii          KQVQMIAYFSESRQYNPSTKGIEAKFLWNGEGEEVKVDVALQTLAAVREWAQFNFEVSGD 

P.hypsiotus            KRIELDTFASRSRQYSPDSKCIETKFMMTDDGQEIKVDTVLRTMDTLQRYIDINFEVSGD 

P.japonica             KQLKLDAYASRSRQYTPDTKAFEAKLIMADNGQEVKVDTVFRTLATIKRTIDINFEASGD 

                        .  :  . . :      :  .                   .*   :     :. :.    
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H.raphidea             M-----------SYEPYSFIPSAVMVHKWMVYGKVSHWELRQQVETSSDITD---FQFK- 

O.oratoria             V-----------RFSYLLHMPSIDNIRKWEVDIEVLAWKLHEHIRTIEESEDSAQWSTKC 

P.trituberculatus      F-----------KY--YNDVPIPLWLQHFELTAGINGWMMKSFFRNSGESSQSS-----L 

S.paramamosain         F-----------KY--YNGVPLPVRMRQLELKAGIDGWMFIIFFRDSGESSQRSNYFFGS 

C.sapidus              C-----------KY--YNGVPIPVQLRHLELMVGIDGWMMKIFVRSSGELSQGSNYSSGL 

F.chinensis            FMKFSPKDLYPARYIPKTRIVLPVNLRKMEINVATAAWKLISYIRAGSQSGESREFISAL 

M.japonicus            FMEFSPEGVYPARYIPKVSILLPVALRKMEVHANTVAWKLASYIREGSQSGESRELISAF 

P.carinicauda          M-----------CYIEGSMIPYPRRLRKFETNLAFRQWHLVSFVRKESES----QYKSEL 

M.rosenbergii          L-----------RYHEWCRIPLPQRLRKFETNIALRNFHIVSFVRKEGES----QYRSAL 

P.hypsiotus            L-----------KYSEMTGIPLPRRLRKFEMALASERWHVVSFVRQAGGS----QYNSAF 

P.japonica             L-----------AYSQWTRIPMPKRLRKFECTIASGRWHLISFIRKASDS----QYSSAF 

                                    :     :     :::         : .   ..               

H.raphidea             ------LSKKGIPQIDISVKKTPIHFTIDGYTAVTLWNTGIKSIVALHLNDKGVNATWDV 

O.oratoria             SLMKGERTYIGIETITKKSGTFPINFNIDMDTTVILGEVELRSLNKVQHDGTEMKVTWDL 

P.trituberculatus      PTVPRREMMIDIKADLRLQGTPAVNFIEQLTVDAKIGQTEYKMQRRIAYQERRRAISLQL 

S.paramamosain         PAAHEKEMLIDFQVDLRLQGTHGVDFIEQLFVNAKIGQTEYEMQQRIECQETRRAISLQL 

C.sapidus              QLLHNTEMFIELQADLRLQWTSAVNFMEQLSVDAKIGQTQYKMEQKIMWQETRKAISMQV 

F.chinensis            TLAKGRKDFISVQATHTIEGRFPQNIIIKNVATAEVGRSSYKAMYDLFYHSEKMGASVEV 

M.japonicus            KLSKGRNDIIYVQATHKIEGTLPQNIVIENEATVEVGRSSYRAMYDIFYHPEKIGASVEV 

P.carinicauda          KFGQKGNEKVEMTATHVMEGSSFMDMALKTNLEAKIGSARYKKNLVLYNQESKKGVVLQV 

M.rosenbergii          KLGQRGNEKVAIMGNHVMEGGSYRDMTLKSNIEAKIGNARYKNNFILYNQESKIGAEWQV 

P.hypsiotus            KFGQKGSEMVSVEATHTIEGSSYRDLTLQSDMKGKIGSTQYKTQFAIYCNDAKMGTKMQV 

P.japonica             KLGPMDAEWAVVEATHMIEGSSYRDMTLKTDLKGKIAHVPYETNIVIYNNDAKRGATLRV 

                                  .            .:  .      :     .    :  .         : 

H.raphidea             LNTRSTEKVLYASALVTRQEQGKVSYDYHIQIHIPSALDKVDIEGRIEKEDSSKYHVEGK 

O.oratoria             ENRKTTEQIIHILASFMKNEAEKLSYETKLQFHIPKLTERLDIVGHIDHVEESKYDVVTT 

P.trituberculatus      TRPTDNVKLLEIAAE--KDS---QEIMFLFWVQMPEYMAPIKVAASFVQQG-QDYDAEAI 

S.paramamosain         TRKSDNVKLLEIGAE--KDS---HKIKFIFWVQVPGYMAPIKMAAGAVQQG-QDYNAEAI 

C.sapidus              TRATDNLKLLEIDAK--KDL---HEMKFIFWVQLPEYIGTIKVSASIEQQG-QDYNAEAI 

F.chinensis            LQAAGNEKVAHLEAIYELSG---EKYCTKFSAEIPGYIQPVKFEAGIEQEAESRYTLESA 

M.japonicus            FRTAGNEKVAEMEAIYENTG---EKYYTKFLVEAPGYIRPVRIEATAEEETGGRYALESA 

P.carinicauda          VSQGESAKVIEVEMMLMRSG---ETHHLKLLLDIPARMKKMMLEASAAGQGSSQYQVKAV 

M.rosenbergii          ASQ-EGGKVIELEMILIRSG---ETSQVKFLLDIPERMKKVMIEASAAGQGSSQYQVRAM 

P.hypsiotus            TREGDSAKMMEVEMLLTPSG---ENYRLNFLLDIPAYIKAMKVDASATHQGSSQYQIGVG 

P.japonica             TREGG-MKLTDLEMIFARSG---ETYKMNFLVDIPACIKPMKFEASAAHQGNSQYQIEAG 

                              ::                    :  . *     : . .         *     

H.raphidea             TKYQNQIIYTIGGPITLDVTGKS---DVNLEITGSSHRSYKFIGQLENSEKKLI-SVVVQ 

O.oratoria             FMHNDQVVYEVKGPVTLILNNKKWLQEMELEITGFSEGPHKLTTVMENSNKVKKMVVDLR 

P.trituberculatus      IMHGQQTLVQLHGPVTYINSPTLTKVGANIKINNF----YQFVSSFEYEEGKQIVLLEIK 

S.paramamosain         IMRGQQIVVQLHGPVTYMNSPTLAKFGANIKINNL----YQFVFSFEYEESKQTVLLEIK 

C.sapidus              IMHRQQTLVQLQGPVTYVNSPTLTKVGANIKINNF----YQFVSSFEFEEGKQSALMEIK 

F.chinensis            ITYGQRTVLEVSGPIMARFSSKIAKLQANIKLRAMASQPYIIGANVAFGSKRQMIAMEIK 

M.japonicus            IKYGERTVFEVTGPVMARFTSKTAKLQANIKLSAMASEPYIIGANFVFGNKKQMIAMEIK 

P.carinicauda          AKHGESPILQVEGPLTAMISSRNTQFKTEMRVVLLRFQPYTVSTSLVLMHGKQAFTFELK 

M.rosenbergii          AKHGESPIFHVEGPVTAMLSPKNTHLKAELRAVLLRSQPHTVTASLVMMHGKQAFVVELK 

P.hypsiotus            VKHGESVILHVEGPVTAKLSSRLTQLQTQLRISCMNGKPSTVSTSVVLAPGKQSVAFELV 

P.japonica             AHHGQSVIFQVEGPVTARISSRMTELQTKLKVVCMRSQPFTVSTSVVSAQGKMAVAFELV 

                           :  :  : **:    .        ::.          .   .          . :  
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H.raphidea             NPDNPIFKAEIESVPKSDGGNLILTALEIPSLIKT-KISFHQSRDIIDVYIYNNLFPEGQ 

O.oratoria             DPTGILLNSMVDRTLISEEESDIKTSFAFFLLTDT-KADFHLSKDTIHINFNSVMFPQES 

P.trituberculatus      KEEEVLLALKCNLKTPSPQGSSLEAELNVPILFDG-TTEISITENIIHITTNTLLLPNSP 

S.paramamosain         KGEEMLLSLEGNVKTPSSQGFFIQAKLHIPILFDG-NTEISITENVIHISTNTLLLPHSP 

C.sapidus              KGEEMLLSVKSDLKTPSPQGSSLQAKLNIPILLDG-ETEVSITENVIHITTNTLLLPQSP 

F.chinensis            DRSEPLIGLEWKMVRESSEKTTVGIVFVLPALIEN-KIDAEITDGLIHVSFNNLVLPKTS 

M.japonicus            EREEPVFGVEWKMVQESAEKTTLSIAFVLPALIEN-KVDAVITEDLVHVSFNNLVLPKTS 

P.carinicauda          NREERLIATEWNMATQDGKETNVQFKMIVPSMVEK-TMNVIVSEKVLHLSFNQLIMPKSS 

M.rosenbergii          DREERLINVQWNMATRDGQETNLDFKILIPSMIEK-TVNVIVSEKILHLTFNQLIGPKSS 

P.hypsiotus            NHPDRLMAVEWNMVTQNEQETRMDFKLILPSMIEK-SINVIISEKVLHWSVNMLVMPKSP 

P.japonica             NQSERMIAVEWNMASQDEQQTKMNIKLNIPSMIENNRIDAIISRKHIQLSFNNVVSPKSS 

                       .    ::    .    .     :   : .  : .    .   :   ..      : *.   

H.raphidea             YEQTIKGSYSHSFVENKVTSNFLWKTRSGDPLEINLETKYVLEKGAP--FTLRGDLVLNG 

O.oratoria             YRQRIKGFIDQDFRGKVIKSDLLWDAENDESKKISIETNYDFPEGGP--LTMHGGVVWRG 

P.trituberculatus      SPRRIKAFLDINWTQKQGQMMVLWNADKEASQKIALDVVIVPESGRPAEATLHTKLMLLD 

S.paramamosain         SPRRIKAFLDVNWSQKQGQMMVLWNADKDSSQKIALDVNIVPESGRPAEATLHIKLMLLN 

C.sapidus              FPRRIKAFLDVNWTQKQGQMMVLWNADKDASQKIALDVTIVPESGRPAEATLHTKLMLLN 

F.chinensis            SRRRVKGFADIHIAGKKANVEFSWDADNAPEKKLVLDASLISSTANPGHAEIHGNIVIAG 

M.japonicus            YRRRVKGFADVNIGEKRANVEFSWDADKSPEKKLVVDASLISSPSNPGHAEIHGNIVIAG 

P.carinicauda          SPLRRKGFFDIDFESKRANAELAWDADRNPNKKIKAEVRLVNPLATLRDCVIQGNWIYLE 

M.rosenbergii          SPLRRKGFLDVDFEGKRANAEFAWDADRNPNKKIKAEVKMVNPLSTLRDCVIQGNWAYLE 

P.hypsiotus            SPLRMKGFVDVDFESNKAQVEFAWDADRNPNKKVKAEVAIVSGSSTLQNTVIHGGWTYLD 

P.japonica             SPRRVKGFTDVDFENKKVKADLFWDADKEPNMKLTMEGTIVSSSSTPQQTIVHGAWTYIG 

                            *.  .     :     . *.:      ::  :       .      ::        

H.raphidea             RSHGYNTKIDI-SILPMFEGQNKINFVWTTATGKGFEIVANLDKKILPQKH-SLTGSLHL 

O.oratoria             EPHQYNLKVQLASPLRIFEGHNEVDLVWTTPAQQTLNIRALLDKHTHSNDKSSMGTLIHF 

P.trituberculatus      QAYHSNMKVVVPFLLQRYGERNSIHMEVQTPEQKKWMLEVGVQKQ--GSN--TANVDLTF 

S.paramamosain         KACHSIMKVVVPFLLQQYGERNSIHMEVEAAEQKKWMLEIGVQKQ--ESN--TANVDFTF 

C.sapidus              KAYNSNMKVVVPFLLHQYGERNSIHMEVETPEQKKWMLEVAVQKQ--ESS--TANVEVTF 

F.chinensis            EPYHAKLVLTAANLVEHMEGENGFKLILTTPTQKTVVLGASCDVQLAGATT-KVISTVEY 

M.japonicus            EPYHMKLILTATNLLEYMEGENGFKLLLTTPSQKTIVLGASCDVQLEGTTT-KVVSVIEY 

P.carinicauda          KQHQFKAELKLSDPRTWFIGRNSLMLEVTTPSQQMYKMNAMVMVEKESSGP-KVETEGTL 

M.rosenbergii          RQHQFKAELKLHDIRTWFVGRNSLMLEVTNPSQQMYKMNAILMVEKEGSGP-KVGADVTF 

P.hypsiotus            NTCQFKAELRLADPRTWFNGRNSMKLDFTTSSHRTYKMETVITIEQESSAP-KVEAMITF 

P.japonica             STYRYKTEIMRSDPETWLFGKKDIKIELSTPSQKTHWLETTLNVEKESSGA-RVKAEIKY 

                               :           .: . :       :   :      .                

H.raphidea             KTVHDNDYTLTGKYELERLLGPREYQLQANIDLICPQTQATISV---TDKKTGRERNVQI 

O.oratoria             KTAHDNIYEWKGEYNLEYLHEPMNYKLDAGLTLKSPEIEEIVSAIHAYHKKTENEREVLF 

P.trituberculatus      KSVHDNNYHLTSSVQWQLLDGPLCFEVQTRITFIAPQNKQSQFVLHVKHHMSPEQHIIYL 

S.paramamosain         KSVNNNNYHLTSDLRWQRLDGPLCFEVQTGITFISPLNKRSQFLLHAKNHNSPQRRIIHL 

C.sapidus              KSINNNNYQLTSELQWRRLDTPFGFEAQTRTTFISPQNKRSQFILHAKNHISTQQRIIYL 

F.chinensis            KNMMDRKYKYASVIALEKLGGPLNYAVEAKVTYKQPGTAEIKLETAAKHHWTPEEHVVAL 

M.japonicus            KNMENKEYKYTSVIALEKLGGPYDYVVKAKVIYKQPETQEIMLETEVKHQWTPEEHLVAF 

P.carinicauda          RTPANKEYKWNSQTSLEWREGLRNCKMMTKVDLNAPEGRQSTMNLEAMHHWTPTQREADL 

M.rosenbergii          RTPENREYKWDSESALEWREGLQNLRLTTKADLVGPGGRQSRVNLEAMHRRTPSQREAEL 

P.hypsiotus            KTPENRVYRLNSESSVEWLGGPYNMKVTTTADMTCPEGRQTKVVIEAKHHRTSSQREADV 

P.japonica             KNPESKQYTASSSMSMEGLGMPYNFKFSCQNDMISPEGRRASLSLETKHEKTPHQREVFV 

                       :.  .. *   .    .                  *            .. :  .:   . 
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H.raphidea             TMDIPKSEVKAYVLG----VVTTSDFKTKIDVKHASEQQILIESHGQ-IASHGLELIKSG 

O.oratoria             KADISKSKLTEPIVADILSKFTENSFEAKIT----------FDYA--------------- 

P.trituberculatus      MMEASTPSMQPPLKIIFSLENKDYSYVTKLQSEVSGPETL-FLWQLETYPEGGVKHL--- 

S.paramamosain         MMEASTPSTQPPLKINFSLENKDYSYVTKLQSEVSSPETV-FMWQLETYPEGGVKRL--- 

C.sapidus              AMEASTPSMQPPLKVNFSLENKDYSYVTKVESEMGSPKTL-FVWQLETYPEGGVQHL--- 

F.chinensis            KVEAAAPVLKTPAMIEFSIRNAPNAFVGFCKIERNAPSTV-FEWNVQTTPEGGIEAV--- 

M.japonicus            KVGAKAPVLKMPLMIAFSIHNTRGSFVGFCKIERNTPSNV-FEWKIQMTPEGGIEVV--- 

P.carinicauda          KIDISCPSLQQPIRTQLQMNNQQGEYSTKWVIEMGSPVNG-AMYKLKLSPEGGVQGF--- 

M.rosenbergii          QIEVTCPSLQQPIKTKLQLNNQQGEYTTKWVIEIGSPVNG-AMYKLKLSPEHGVQGF--- 

P.hypsiotus            QVHITNPSLHQPMQTKLALVNQQGQYSCKWMIEMGSPVDG-ASYELRMTPEGGVESF--- 

P.japonica             KIQVRSPSMSKPVDTSFTMMHQPSSYKAEWKIDVESPANG-AQYELMLTPEGGVQSC--- 

                                                :                                 

H.raphidea             ELNVDLKLPFQMSKLLQVKSRKN-EDGSMHAHIYMEP-KRWKINVRKSTTHVVDVEVETP 

O.oratoria             ------------GKISSIESEKK-EDGSMRLEMVKNDETYFNIRISQPEPIAWNVQIETP 

P.trituberculatus      KNAIDLTAIHNVLKS--VSTIVGLRGSSPLVTSAYRKRNAYGYRYTNSSTGIHSLIIEQP 

S.paramamosain         ENTIDLTAIRNVVKV--VSSMVGLRGSSPLVTSAYQKRNAYRYRYTQSSPGTHSFIIEQP 

C.sapidus              KNAIDLTAIQIVLKS--VSTMVGLRGSSPLVTSAYQNRKTYSYSYTHSPSGTHSFLIEHP 

F.chinensis            EAGVDMKAIIEVLKI--VRAVATLEAESY-ETY-GPHTSQYQYRFTRPSPTSYTMQMRTP 

M.japonicas            EAGLDMKAINEVLKI--VHAVVTFEEEGY-QAY-GQETAKYQYRFTRPSPTTYIMQMRTP 

P.carinicauda          EVELNLKQVSELMKA--LEHLLSSTSSSM-TSMATHSSALYRAHFKNHERHSLSLLLMSP 

M.rosenbergii          EVELNLEEVLKLLNA--IDHLISSSSSSM-VDSPRRLLFIV-PTTNIMTIILIPCCLMSP 

P.hypsiotus            KVELKLKAVSELMKS--IESLVSMPSRGT-HE---RSEATYLFQYHKQTPTSHSILIRSP 

P.japonica             MVGFNMKEIVDMLKA--VERLTGMRSGSG-SP---REGSTYLIHYEMPTVTSHKVRIHSP 

                                    :   :         .                            :  * 

H.raphidea             SRTLEAKVTLDS------SNPSLQLWPNKGKSQDNIEISAKVSQTKR-KNNQVLTIDGKF 

O.oratoria             SRTLEALTRLDS------TKPSVQLWTNKEKSEDKFEVSGNVVTKEV-RGTQGTRIEGKV 

P.trituberculatus      SRTVEAEATYSP------SKVGIKFYPNRTESEAKYEVSGEY--IDSLWG-GNSKLQGKM 

S.paramamosain         SRTVEAETTYSP------SKVGIKFYPNRGESEAKYEVSGEY--IDSLWG-GKSRLQGRM 

C.sapidus              SRTVEAQATYSP------SKVGFKLYPNRGESEAKYEVSGEY--IDNLWG-GKSALHGQM 

F.chinensis            TRTMEGRAKLSP------RESGIKFYPNKGKSESKYEIGYKANHE-GRWGGHASKFEVRM 

M.japonicus            TRTIEGRAKLSP------RESGIKFYPNKGKAEAKYEVGYKANHQ-GSWGQHASNIEVRM 

P.carinicauda          SRTMEGECKCNDCTGTPCSDCHCGFIPHKGMSSAKYEIALRQ--SHSDWN-RESRFEGRI 

M.rosenbergii          SRTMEGGCGCNTCTGPSCADCHCSFIPHKGFSDSKYEIAIRK--SHSDWS-GESRYEGRV 

P.hypsiotus            SRTMEGAVKYSP------NEYLVKFHPHKGVTDSKYELYAKH--TPSEWN-QHSRFEAHV 

P.japonica             SRKMEGEVKYSP------TEYSVKVYPHRGSSESKYELSVTHSKTSSPWE-EQMKYNGRF 

                       :*.:*.    .        .    .  .:  :. : *:                  . :. 

H.raphidea             KVSQLNKEILVSAEYTNSTSELSGYLELKTPQSSQGLILLTLRGKKDHGIHA--NVSLSL 

O.oratoria             SYPGLSKDILVSAEYGFSPLAVVGSLELDIFQTHDDMIVLTLQGTKKSEGSYKTEVSVSA 

P.trituberculatus      SHPMLSRDMTAVIEYTRSGSGQQGSFELDVFPDAADKITGSLTSVLRANNTIAIEANLSS 

S.paramamosain         SHPMLSRDMTAAVEYARSGSSQQGSFELDVFPNTADKITGSLTSVLRANNTIVIEANLSA 

C.sapidus              SHPILSRDMTVAMEYTRSSSGQQGTFELDVFPDTADKITGSLTSVLRANNTIVIEANLST 

F.chinensis            NHPVLPKPIMAAVQYTVAEETTKGTIELDIFPEEANKITGTLETQRISENAIRAEAFLTS 

M.japonicus            NHPTLPKPIMVAAHYTAIGETIKGTIELDIFPEEENKITGTLETQRISENAIRVEVFLTG 

P.carinicauda          SHPSLERDRRMDIQLRRDEEKITGTVELDIFQKPEDKIIGKLESSIFAKNTVVVEAQLSG 

M.rosenbergii          SRPGLERDRRIDIQLRREEQKVTGTVELDIFLRPEDKITGRLESLIYARNTVIVEAKLEG 

P.hypsiotus            SHPSMQRDLQVDAQYTRNEQRIAGSIELDIFPNPEDKITGKLESMILSKNTIIIDAQLTG 

P.japonica             DHPSLERERKMEVMYTKNEEKTQGTVTLDIFPRSEDKITGTLESTMIARNSVTVEAKLSG 

                       .   : :                * . *.        *   *            :. :   
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H.raphidea             KGSATTQPIRAQIVWTNSTKAIVLHS-----QTK-EVAALKYQQIVPEEASLWARLKTS- 

O.oratoria             KALKFNPTIVLDTALTSSTKGIELHYTYDPAVPR-KSIALKYERVVPEEGILSAKLKTP- 

P.trituberculatus      RVLQVKPRVMMEVSWAAHTAAFNFTFHETPSSPESLKVYAKYDRISKNYAAVTFHLASEG 

S.paramamosain         RVLQVKPRVMMEVSWAAHTAAFNFTFQETPSSPESLKVYAKYDRISRNHAAVTFHLAGEG 

C.sapidus              RVLQVKPRVIMEVSWAAHTAAFNFTFQETPSSPESLKVYAKYDRISRKYAAVTFQLAGEG 

F.chinensis            RMLKVNPKAIITAAYAPETVALDVVFHKTPSAAPIFAIAAKYDKTAAHNAAAAFTVKMEE 

M.japonicus            KILQVNPKAIVTVAYAPETFALDVVFHKTPSTAPVFALAAKYDKTSAHNAAATFTVEMEQ 

P.carinicauda          KVLKVQPKVIVRAARGPGNYGFDIKFHKTLSSPTSFLMSGRIDMRSGRNAAISFMVKNEN 

M.rosenbergii          KVLKDHPKVVVRGAYGQSNVGFDIKFHKNHSSPTTFRMSGRYDKRSGRNAAASFIIENEN 

P.hypsiotus            KALKVNPKVTVAAAYGPRTTGFDIQFHKTPSSPVSFLMSGKLDMSYGRVAATSFIVKTEG 

P.japonica             KVLKVNPKVIVAASYAPHTVGFDILFEKNPSSRPSLVISGKYDRSSGRNAALAFTMKTEE 

                       :                 . .: .                : :    . .     :     

H.raphidea             TIDTEVSTILRAEKTSYCHGLNIHANYK-LHSHKYQTIARLCNPAYVQLVTFKKSHDNNQ 

O.oratoria             SIDMEISTNLRSEETNHCHGLNLDTHYV-LQSQEYEIKSHLCYPAHAEIVAFKKGDENNK 

P.trituberculatus      RPTMDVSGVIEPRYGPHCDGFALLANARTSLLGDFAVNSTVCKPVFLEVVMKKQNSE--N 

S.paramamosain         RPTMDVSGVIEPRYGLHCDGFALLANARTSLLGNFAVNSTVCRPMFLELVFKKQDSE--N 

C.sapidus              RPTMDVSGVIEPRYGPHCDGFALLANTRTSLLRNFAVNSTVCKPVFLEMVIKKENSE--K 

F.chinensis            RPVFEITAVTEPEEAATCNGIRMKAVAYAATFGKYNVFSKMCRPAFIEVTAMRPGGA--K 

M.japonicus            RPVFEITAVAEPEEEVTCNGIRIKAIANAPAFGKYNIFSKMCKPAFIELTTMRHGGE--K 

P.carinicauda          QKAVDIALALHPHQSSSCYGVRAEGKAMTSLIGTYDIYSELCKPAFIEMTTRKHGSD--K 

M.rosenbergii          QKAIDISVALHPHQSSLCYGVRAEAKAKSSLIGTYDIYSELCKPGFVSLTTKKHGSD--R 

P.hypsiotus            RTVMDITGSVQPHQTPECYGIRIGAKTHSSVIGTYDVSTKICKPAFIEVITKKHGSA--R 

P.japonica             GPVVEISGSVKPEHHPECNGLKISAVARSSIIGSYDISSELCAPAFMRMSMKKHGSD--K 

                           :::   . .    * *.             :   : :* * .  :   :      . 

H.raphidea             RMYVSLGMKSPYEIELDLHVEKPGKNLLQRYADVLSIKADVMTPRIVDLLVHYDTEAIKQ 

O.oratoria             KYFLNAGLRSPGKIELDLKVEKPWKNQLDRFANVVGIKAELTSPITLDLEGHYHHEEVEE 

P.trituberculatus      IYKAALGLQLPYKAQISLSESDRSQ-TWDKYISLV--DIHLATPRHIKIDYEYRENEMAA 

S.paramamosain         VYKAAIGIQLPYKAEISLSESDRFQ-TWDKYISLI--GIELATPHRIKIDYKYRQNEMAT 

C.sapidus              IYKAALGLQLPYKARISLSESDKFQ-TWDKYISLI--NIGLATPYRIKIDTEFRENEMAQ 

F.chinensis            EYIVKLGLRYPDAAEAGVYVASDRA-GESRGVAVA--AVKLASPTMLKVEMAYEPQEAEA 

M.japonicus            EYTARLGLRYPDTAEAGVYVASGRA-EEIRGVAVA--AVKLASPTMLKVEMAYGPEEAQV 

P.carinicauda          MHVTKIGMKGLKDVEVCISEANPET-MEKRPIGMA--RLMLTSPSMMKLETKYEGEKLHQ 

M.rosenbergii          MYITKLGMQGMKNVEASILEANPRT-MEKRPLGMA--RMVLTSPTMMKLETKYEGDKLHE 

P.hypsiotus            MYVTKLGVQGMKNVEISIYEADPET-EERQTLGMV--RVRLSSPSLMKVETVYKGDHLRS 

P.japonica             TYMTRVGLQAIKNIELSVSEKDERS-QEERHVSMM--RMKLVSPTIINVEMKYKSDEASS 

                             *:.     .  :   .       :   :      : :*  :.:   :  :   

H.raphidea             I----KPQLDILTTQLYESWHSIVQELREHEIYQSLKL--LGVDIIYQSISKEMYDISED 

O.oratoria             NMKEIMETIKTQVETFIQWWQSIYHQLEEDAASQSVELPIVEADKVLLYFRDEFLHIYED 

P.trituberculatus      LKDLVLNDVYRITEEVLSWTDRVYAEIERQASQAGVPFPTPKIRQLMQEIKQEIVEIYRD 

S.paramamosain         LKDSVLNDVYRITEEVLLWTDRVYSEVNRQAGQAGVPFSAPEISQLLQEVKRDIMEIYAD 

C.sapidus              LRDLVVNDVYRVTEAFFMWTDRVYNEIKRQASQAGVPFPAPEIRHLLQEIQEDILDIYSD 

F.chinensis            IINEMTEEFEKIAASFTSVVMEVVEFLKEEAAAKGIQFPSSQLVNLLGVAKEEIEEIYRD 

M.japonicus            LMNEMTEEYEKAAVLFKSVVMEVVHFLEEEASAKGIHFPSSQLVTLLGVAKEEIEEIYRD 

P.carinicauda          IKSELQDIWRNHISSAGNWMD---SMSTEVLKE-GSGSPSAQMSVLWQEIKNEASRIYSD 

M.rosenbergii          IKSTVGDMLERLMSSAGNWMD---SMSSEVLQE-GSGSPSGHMSSVWQEIKNEASRIYSD 

P.hypsiotus            IKSAVYENWSSLTSSAGSWLD---DMCREVIREGGSSSPSAQMAKLWQEIKAEASRIYED 

P.japonica             LWEAFSEKWSMMSSPAMSWME---NMCQEIFQQSGSNSPYTEMARLWQETKEEALRIYND 

                                                   .     .          :      :   *  * 
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O.oratoria             LRKDEVIPDFYHVFQVLINELHTIITQSHEAYLYASEVITQIYTEYAEFMSKISKAYQSE 

P.trituberculatus      LIYNDILYEWNALVEILHGPTATFIKK----------SIFQSLQSMAQLQREWAV----- 

S.paramamosain         VIYNDILYEWDTLMQILHRPTATFIKE----------FIFQSLQTMAHSQREWAV----- 

C.sapidus              LI-HDIWSVWDAWMEILYSPSVTFITK----------SIFQSLESMAHMQREWAV----- 

F.chinensis            IVSEARIFDTEILGDILGSPVVSFISR----------VYIGVWSEIMRLQNHLSV----- 

M.japonicus            ILSDARIFDTEIIRDILASPVVSFVPR----------VYFGVWSEIVLLQHQLSV----- 

P.carinicauda          LENDLVIPRLDNIRKWTHSDLVSNIAE----------GCSKLWSQYAHFQQTLSS----- 

M.rosenbergii          LENDLVIPKYDRLREWARGGLLSNVAE----------GCSKVWSHYAHVQNSLSS----- 

P.hypsiotus            LEYDCVIPSFEKIKQLARSDIVRNVAS----------GYFNLWSHYVQIQHRMAS----- 

P.japonica             LVYDNMIPSYETYERWARSQTIRNLIS----------GYKQMWSNVDELKMELYN----- 

                       :  .                                                         

H.raphidea             FAQILKELKRVLLQLRELYKQDRLTPHEVLEILSHILPLEEVKEFIAHFKEEHPEVYQNI 

O.oratoria             IMETLVQTRTVLIQLKDLYEKNQLTPETMMQTLKGTSLWEKIEELAKRLQEEHPQEYQAI 

P.trituberculatus      ---SIVE------Q---LKQHFKPAINKISEAVKQV------------------------ 

S.paramamosain         ---YMVQ------QIMELKQHFEPVINKITEAVREV------------------------ 

C.sapidus              ---AMVE------Q---LKEHWRPAINKISEAMKEI------------------------ 

F.chinensis            ---SLIQ------TIERFQEELGSISEIVMEVVMTA------------------------ 

M.japonicus            ---NIIQ------AIERFQGEFEGITEIIMEIVMEA------------------------ 

P.carinicauda          ---SVSD------MMRTLKEQFSGLTNVVKEVVVGT------------------------ 

M.rosenbergii          ---SVSN------MIRTIREEFPGLTRVVTEVVMGT------------------------ 

P.hypsiotus            ---SVSN------AVRTMQSEFDDIAKIIIEAVMGS------------------------ 

P.japonica             ---S---------IPRTMKSHFEGLTQVVNAVVIGT------------------------ 

                                        :  .     . :   :                            

H.raphidea             TYVWETLKKVLGQLLPWKKTSGEPGTYSEEYQQLYESIFNTLNTITTPLYPEGILKHIEN 

O.oratoria             VDVWNVVNGE--------------------------------------YNPVEIMNHIKT 

P.trituberculatus      --------------DQWMQTGEEPEIVRRLIEEVERSAIY-------RLLQTEIIQPIKE 

S.paramamosain         --------------GQWMHTGEEPEMVRRLVEDLERSAIY-------HILQTHIIEPIRE 

C.sapidus              --------------AQWMQTGEEPEMVRRLVEEVERSAIY-------HVLKTHIIEPIKE 

F.chinensis            --------------ARMAETGEVPEVVFDALEEIKATRVF-------RIVKRE-VDAILE 

M.japonicus            --------------TRMAETGEVPKVLLDVLEQIRASKVF-------RIVKRE-VYEILD 

P.carinicauda          --------------ARGMKTGEMPQEIQRWWSEFQESSVY-------RNVESE-FESLWR 

M.rosenbergii          --------------ARGLQTGEMPEVFRRWWNEFLESSFC-------RAIESD-FDPLWN 

P.hypsiotus            --------------ARSLQTGEMPEGIRSLWSQMRETAIY-------RTVQRE-LDSMLS 

P.japonica             --------------ARWMKTGEMPEEMGRLIEQVQRNSLW-------IDVCKF-FTDMKR 

                                                                             .  :   

H.raphidea             SYPEMYTALPHVVLKILDSIKQDA----HHLIKTSPLRQVIDWLLHGYKFDDVPQTD--A 

O.oratoria             LYPKEWETVIDILGHVIQDIKIDANKVYRRLMQRPLIRKVIEWFLHSFGLENIPQAE--E 

P.trituberculatus      TYPQQYQVTVDVVAKVIYTLRHDLLMTKHKVLASPTLSRVIRKIA-DLSQDNTLRQTLEW 

S.paramamosain         IYPQQYQATMEVVAKVIDTLRHDLLMMQHKVLASPTLHRIIHKIA-ALSQDDILRQTLEW 

C.sapidus              TYPQQYQATMEVVAKVIATFRRDLIMMQQKVLASPTLHRLIRRIA-DLSQDNTLRQTLEW 

F.chinensis            VYPEEYEAVKHIVDNVVAILERDVGIVRERLMEIPAVVKIIDYTMYHFHSERAFAAEAEK 

M.japonicus            EYPEEYEAITHVVGNVMAMLERDVEIVRVGLMKMPAVQRIIDYIMNHFHSKQVFAVEAER 

P.carinicauda          NHQEEYQGLKQILSKIKSTLRRNVDMQRRNIMLYKKSTHIVNWIVNHMNFDHMMFKSIDM 

M.rosenbergii          EYQEEYQGLQQIWRKVKNTLTKDVNRQRRNLMHYKKPRHLVNWIVSDMNIERMVFRGVDK 

P.hypsiotus            QYPEEYQGLQQMLEKVKSTLATDFAKQRHNLMQHSKPRHMINWINNHLNFDRMMFQCMDR 

P.japonica             MIMEENEAIVEIFNKYKETLMKDIETIREDLMQNTQIQEYIDWIINHLHFEQMVTKSMEH 

                          :      .:  .    :  :       ::      . :         .          
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       
   
      

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O.oratoria             VLRFLYQLLEETLQLNYSK-KEGRLHLVLPLNRPVYSLTTVPYGVS---PRLPVWKNLIG 

P.trituberculatus      LESQLMQSVI----IIAPEPGVNHVGIQIPLYRPIYSLSQVVNMTMQMQSPLTLTEKMLL 

S.paramamosain         WESQVTQSVL----IIAPEPGVYHVGIQIPLYRPIYSLMQVVNMTM--QSPPTLSKKILL 

C.sapidus              WESQVMQSII----IMAPEPGVYHVGIQIPLYRPIYSLSQVVNMTM--QSPLTITEKILL 

F.chinensis            VVSLMLNELL----FVSMEREGNGVEVRIPLHRPLYSLTQVAQEAV--PNPVTMLENLIF 

M.japonicus            VVSLILSELL----YVSIEREGNGIEVQIPLHRPLYSLTQVAQEAV--PIPITMLENLIF 

P.carinicauda          WVKNVVQQAL----LLPVQMEGRHFQLQLPIRRPVHSLPQALSYVS--LNPVPVVDRALW 

M.rosenbergii          VIKNVVQKAL----IVPVQIDGSHFQLQLPIRRPVQSLPQALSYVS--LNPTPVVDRALW 

P.hypsiotus            LVKNVVQNAL----FLSVQMEGNDVQVQLPIRRPVYSLPQAFSYAS--MSPVPAIDTALW 

P.japonica             VLDKVVQMSL----LSSVQIRGNHIEIQIPIRQPVNSLPQAWKFMS--LNPIPVPENLMR 

                           : .           .     . : :*:  *  **  .                

H.raphidea             ILQRILPV--------EYKPLDRV-------ISSVAVYHGDGYLTTFDGTSIKLPESHCQ 

O.oratoria             LFQTLIPM--------QYKFFNAL-------TSSPAIYYGDGKMYTFDGMMLKLPVTPCQ 

P.trituberculatus      SAEAFNPISVRKILETYNRWVPRNLSALPLSLNQSALVVGDTEILTFDGVLLRMPRSSCK 

S.paramamosain         SAEGFSPIPVSKILKTYYDWVPRNLSALPLTLNRSALVVGDTEIFTFDGVLLRMPRSSCK 

C.sapidus              SAEAFNPIPVSKVLETYNRWVPRNLSALPVSFNQSALVVGDTEILTFDGVLLRMPRSSCK 

F.chinensis            AYVEYIPIPVSDAIWAFYNFVPRYITDVLPPYPRTATVVGGTEILTFSGLVVRAPRSPCK 

M.japonicus            AYLEYIPIPVEHAIWAYYNFIPRYITDVLPPYPRTAMVVGGSEILTFDGLVVRAPRSPCK 

P.carinicauda          WLEALMPTSVDNIVWTYYKFLPRHARYLLPPFNRTAMVVDGTEILTFDGAVLRVPHSPCK 

M.rosenbergii          WLEALMPTPIDNILWAHYKFLPRHARYLLPPYNHTAMVVDGSEILTFDGVVLRVPHSPCK 

P.hypsiotus            SFEALMPTPVDNLIWAYYSFMPRHARYLVPPYNRTAMVVDGTEILTFDGAVLRAPRSSCK 

P.japonica             LYEAVTLRSTDYLVWGYYTLIPRHVTDLLPPFNRTAMVVDGSEILTFDGVVLRAPRSPCK 

                                           .              *       : **.*  :: * : *: 

H.raphidea             YILTTDGYDYVAVTNLPGNKNEFELTVENGRHEIAIDKDYQIYINGTKRTEEEIHSSSHQ 

O.oratoria             YILTTDGYDHVTVRVLPENKYEFGITVDNGRHKIIIDSEYKVYFDDQEQTEEKASIDSY- 

P.trituberculatus      VLLASVPDVVSIYMSHPQPSQGPEVILQAGSTKAIIKPNLEVDVNGQQVHGRQ-TVGD-- 

S.paramamosain         VLLASVPDVVSVYMSHPQPSGAPEVTLQAGSTKAIIKPNMEVDVNGRQVHGRQ-TVGD-- 

C.sapidus              VLLASVSDVVSIYMSHPQPSQAPEITLKAGSTKAIIKPNMEVDVNGQQVHGRQ-TVGD-- 

F.chinensis            VLLAAHG-SHRLMMSHPQASAPAQLELKTPAATVMIKPDFEVVVNGQPLAGSQQTIGN-- 

M.japonicus            VLLAAHG-SHRLMMSHPQPSGPPQLELNTSAASVVIKPDFEVLVDGRPLTGSQQTIGN-- 

P.carinicauda          VLPAQYK-THSLMMENQKSSPSPHFIMKAAGATMEVKPDFTVTVNGRPVSGPREVQGE-- 

M.rosenbergii          VLLAQYK-THSLVMQNQQPGHLPHFILKAAGATVEVKPEFVVTVNGNPVSGPREVQGE-- 

P.hypsiotus            VLLAQHK-SDSLVMQNQVPAQLPHFFLKASGVTVEVKPDFTVTMNGQPISGPEKVQGE-- 

P.japonica             VLLAAYK-SHSLIMEHPQSSSSPQVTLKSTGVTVVIKPDHKVTVNGREVSGQEMTEGQ-- 

                        : :                    . :.       :. :  : .:       .    . 

H.raphidea             LIVYQRPMEVVVVSPTLQLVVYKNAPTFRLYASTELQGRLQGVMAAFNDFQGDDIMMPNG 

O.oratoria             ATVSQHTDEVTARGRSLYLIVSKTSPTFRLYASVERLGRLEGLMGTLNNFQGDDMMMPNG 

P.trituberculatus      LVIEVNPHRVTVVSPMLGVQLMKEQRVVIVNASTWVFNHTRGLLGLYDHERANDRMMSNG 

S.paramamosain         VVIEVNPHYVTLVSPMLGVQLMKEERVVMVNASTWVFNHTRGLLGLYDNERANDRMMSNG 

C.sapidus              VVIEVNPHYVTLVSPMLGVQLMKEERVVMVNASTWVFNHTRGILGLYDNERANDRMMSNG 

F.chinensis            VRIVNTAEHIEVGCPVMKVVVVKAGEAVAVEASGWVFGRVAGLLGPNNGEIADDRLMPSG 

M.japonicus            IRIVNAAKHIEVGCPLMKVVVAKTGQVVAVEASGWTYGRVAGLLGPNTGEIADDRLMPTG 

P.carinicauda          VEIVKDQEKIKVRTPFITLRVYRMSHAASVEVSGWTFGKVAGLLGTYDGEMGNDWMTPQG 

M.rosenbergii          VVIVKENEKIKVRTPFITLRVYKDSRTASVEVSGWTFGRIAGLLGTYDGEKATDRMTPQG 

P.hypsiotus            VKIFKRAEKIEVMTPFMTLRVYKMSHTASVEVSGWTFGQLAGLLGTYDGEMGNDWMTPSG 

P.japonica             VKVWKTSAEIKVLSPFMIVRVFPRNNVISVEVSGWTFGWVAGLLGTYDGEMTNDWATSQG 

                         :      :      : : :     .  : .*        *::.        *     * 
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       
   
      

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H.raphidea             RITHNPTAFLKSWQVKPSCNHSDAAAHRMWPASCQSNLTTLRFMACKKLTLSG-----TL 

O.oratoria             ELAPDAPTFLKSWQVDSC------------------------------------------ 

P.trituberculatus      RNASSLHDLVNSWQENPNCPTPSITPVDP------MHVPVKESVLCDFLFFQMRPCMPVV 

S.paramamosain         RNASSLHDLVNSWQENPSCSTPSITPIDP------THVPVKESVLCDFLFFQMKPCMPVV 

C.sapidus              RNASSLHDLVNSWQENPSCPTPSITPVDP------THVPLKESVLCDFLFFQMKPCMPVV 

F.chinensis            AAASNPRDLVAAWQEDRQCSTPEAPR---------AETTVARLIQCEALLGIRSRCNPVV 

M.japonicus            VQASSPRELVSAWQEDQGCSTPEVPR---------SETTVARLIQCQTLLGIRSRCNPVV 

P.carinicauda          TWAPNMQELVKSWQENQQCQTPQVAPVSP------MQVPVVHALHCQALFGVRSRCNPVV 

M.rosenbergii          TRASNLQELVKSWQENPQCETPPIAPANP------MQVPVVHMLHCQTLFGVRSSCNPII 

P.hypsiotus            SRASTLQELVRSWQENQQCQTPSVSPASP------LQTPVVHMVKCNALFGVRSRCNPVV 

P.japonica             SKASSLQELVRSWQEDQQCQTPSISFMSA------SQTPALRSLQCQALLGIRSRCTPVV 

                         :     :: :** .                                             

H.raphidea             AKFPKIYKCNQIQIII----------KKK----------- 

O.oratoria             ---------------------------------------- 

P.trituberculatus      SPKPFMQSCRIYSRPFEVIRSYQTFCRTQGV--MFPLSVF 

S.paramamosain         SPKPFIQSCLIQSRPFEVAHSYQSFCRMQGV--MFPLSIY 

C.sapidus              SPKPFIQNCRIHPRPFEAARSYQSFCRMQGV--MFPLSAF 

F.chinensis            HPQPFIKMCHAAHKACDAAQAYRTVRSLRGVGEVFPLGC- 

M.japonicus            QPQPFINMCHAARNACDAAQAYRTICALRGVEEMRPWAC- 

P.carinicauda          RPEPFRKMCFASRNACHVAKAYRAICETKGIKEVFPLGC- 

M.rosenbergii          RTEPFKKMCFASRNACHVAKAYRAMCETKGVKETFPLGC- 

P.hypsiotus            RQEPFMKMCFASRNACHVARAYSAMCATKGVKEVFPLGC- 

P.japonica             RPEPFIKMCHSSRSACDVARAYNAICSSKGVKDVFPLTC- 

                                                   


   
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
        














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 

  









 
    
      
    







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





   
 
    



    
    
    


 





   
   
   
   

   
   





   

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














































































































































































































































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






















































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






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














190








 
    -360: catgcaaccgcggcattgtggtgccacagggagccgcgcacagcaccataaaggtgcctc :-301
    -300: cttgtcatagtgtcaagtgtcatttagtgagtgacccggaatacaacgaaaaccatctgt :-241 

    -240: ctaagactgtaaatttgggcggcgtctcggggcgaagtgaatagtcggtggtgctgccct :-181 

    -180: ctctcagccgggatcacaaccacggcgcgatggcaaaactcctcttcgacctgtgagcga :-121 

    -120: tactacaacatttttgtgacactttcccacttcgtttcggccctgtcctcccagactctc :-61  

     -60: cgcacacggacggatgggagaggtggaggcaaggcgaaaacacgtcaagtttaagtaacg :0 

       1: ATGCAGAGCTGGCAAGATAACTTGGTGTGCATGATGAGCAGTAGCGGTGAAGGGGGGGTG :60 

          M  Q  S  W  Q  D  N  L  V  C  M  M  S  S  S  G  E  G  G  V 

      61: GGGGGCACTGCACACATCAAACAGGAGGATGGGGGAGTCTGCGCTCCCCCTCTTCCTCGT :120 

          G  G  T  A  H  I  K  Q  E  D  G  G  V  C  A  P  P  L  P  R 

     121: GGCAGAGTTCCTTCCTGCTCCTCCCCTCCCAGTGTCTACTCTCCCACCGTGTACTCCCCA :180 

          G  R  V  P  S  C  S  S  P  P  S  V  Y  S  P  T  V  Y  S  P 

     181: TCCACCACGGCACTCCCATCAGAGCTGGACTACAGCGAATGTGGGGACGACCTACAACCT :240 

          S  T  T  A  L  P  S  E  L  D  Y  S  E  C  G  D  D  L  Q  P 

     241: TCGCCCAAACACATGAAGCTGTACAGCGACTCTCCACCATCACCGCCCTCCCCCGACCGC :300 

          S  P  K  H  M  K  L  Y  S  D  S  P  P  S  P  P  S  P  D  R 

     301: CAGTTCTGTTCCTCGACAACCAGTATGGCAGGGGACATGGCATCCACGCCTTCCGTGGGT :360 

          Q  F  C  S  S  T  T  S  M  A  G  D  M  A  S  T  P  S  V  G  

     361: GTCAAAGAGGATGAAACTCCTAAACGAATGTGTTTAGTGTGTGGCGATATTGCATCAGGA :420 

          V  K  E  D  E  T  P  K  R  M  C  L  V  C  G  D  I  A  S  G 

     421: TTCCATTACGGTGTAGCTTCCTGTGAAGCTTGCAAAGCTTTCTTCAAAAGAACTATACAG :480 

          F  H  Y  G  V  A  S  C  E  A  C  K  A  F  F  K  R  T  I  Q 

     481: GGCAATATTGATTACACCTGTCCGGCTACTAATGACTGTGAAATCAACAAGAGACGGCGG :540 

          G  N  I  D  Y  T  C  P  A  T  N  D  C  E  I  N  K  R  R  R 

     541: AAGGCCTGTCAGGCGTGCCGGTTCCACAAGTGTCTGCGAGTAGGAATGCTCAAGGAAGGT :600 

          K  A  C  Q  A  C  R  F  H  K  C  L  R  V  G  M  L  K  E  G 

     601: GTCAGGTTAGACAGAGTGCGAGGTGGAAGGCAGAAGTATCGTCGCACGCCTGAATCCCCA :660 

          V  R  L  D  R  V  R  G  G  R  Q  K  Y  R  R  T  P  E  S  P 

     661: TACTCCATCCACCAGCCTCCAGTCAAAAAGGCATCCCTTGAAGACATCAAACTGCTGGCA :720 

          Y  S  I  H  Q  P  P  V  K  K  A  S  L  E  D  I  K  L  L  A 

     721: TCACTCAGGGCATGTGAACCAGAGCCCTTACTTGCACGACCTGATCTGACTGCTTCTGAT :780 

          S  L  R  A  C  E  P  E  P  L  L  A  R  P  D  L  T  A  S  D 

     781: CCTGAGTTTGTCACAGTTTCCACACTTGCTGAACTATATGACAGAGAACTGGTTGCAACG :840 

          P  E  F  V  T  V  S  T  L  A  E  L  Y  D  R  E  L  V  A  T 

     841: ATAGGCTGGGCAAAGCAGATACCAGGTTTCACAGAGCTAACTCTAAATGACCAGATGAGG :900 

          I  G  W  A  K  Q  I  P  G  F  T  E  L  T  L  N  D  Q  M  R   

     901: TTACTGCAGAGCACCTGGGGAGAAATTCTTACCCTAGGTCTAGCTTATCGTTCCATTCCT :960 

          L  L  Q  S  T  W  G  E  I  L  T  L  G  L  A  Y  R  S  I  P 

     961: GCTCATATGCATACACTCACCTTTGCACGTGACTTCCGATTGGATGAAGAACAGGCCAGA :1020 

          A  H  M  H  T  L  T  F  A  R  D  F  R  L  D  E  E  Q  A  R 

    1021: GATTGTAATGCGACAGAGCTTTTTACACAGGTTGCAGGTGTGGTTGAACGACTGGAACAG :1080 

          D  C  N  A  T  E  L  F  T  Q  V  A  G  V  V  E  R  L  E  Q 

    1081: TGTAACATCAACAAGGAGGAGTTTCTGATTTTGAAAGCCCTTGTGCTCACAAATTCAGAT :1140 

          C  N  I  N  K  E  E  F  L  I  L  K  A  L  V  L  T  N  S  D 

    1141: GTTCGACTCCAAGATGTTCAAGCATTACACAGACTACGACAAAATATACTCCAAGCTCTC :1200 

          V  R  L  Q  D  V  Q  A  L  H  R  L  R  Q  N  I  L  Q  A  L 

    1201: CATGACACAGTTTCAGCTGTAAGATCACGAGAGGTGGTGGCACAAGTGCAGGCCTTGCTT :1260 

          H  D  T  V  S  A  V  R  S  R  E  V  V  A  Q  V  Q  A  L  L 

    1261: TTATGTCTGCCTTCATTAAGAGCAGCAGATGCAGCCTTGAGACGCTACTGGCTTTCAGTG :1320 

          L  C  L  P  S  L  R  A  A  D  A  A  L  R  R  Y  W  L  S  V 

    1321: CGCCACCAGGGTATTGTTCCCATGAACAAACTCTTCATAGAGATGCTTGAGTCACATATG :1380 

          R  H  Q  G  I  V  P  M  N  K  L  F  I  E  M  L  E  S  H  M 

    1381: CGATGAggtcacgctaatactcccactctggtgtgtgctgctgccttgaacccttcaagc :1440 

          R  * 

    1441: aaggcccaacgattgccaagtacagatggacttaggcaatatgcaagttcctctcccttg :1500 

    1501: ctgccttcctcctccccaaaggcaatggcctctacaaagatggttgcaacagtgcaatca :1560 

    1561: gacagtgtgtcgtgtcacatgaaccatttgtcttcctgtgtgagccagcaagatggaaaa :1620 

    1621: tgtgtgcaagactaaacaacgatcagggaggagtagtgcaaggtttgtggacccaaggat :1680 

    1681: gtcttgtggaggtgatcatagtgtgcatataatgggagacttgctgtgtctcatcagctg :1740 

    1741: caataaaatgcagactcctgcctttccagaaagttcaaaactttaagccttgggcaagag :1800 

    1801: gacacctccaagtacaatgagaacccaaggaggagaggcagcagcataaatgcaaatggc :1860 

    1861: atgttctgctgctatttggtgtacataaagtgtacataatagttacctaaccttaaggat :1920 

    1921: ctacaggcacatgtcctgacctacagtacaagttaacacctgggcaacttgactaaatgt :1980 

    1981: cctggagagtgagaatgtgtgtgcttgggcgtgctaaatgcacatggtggtgatgactgc :2040 

    2041: acgaccacctacctcgccatcaccaagcctccatcagccacatggataaatgtggacagc :2100 

    2101: ctggcactatgccctgccgcccagctttgtggtgccaactacctaccagcaaccacaagt :2160
    2161: gtgcaagaggtgaagctgccatggagctgttgtttgtcatgtttccacaaacaagacaag :2220 

    2221: cagcagtccagggtgacaacacctaggctgtaaattttgttgaatgacgacgttacctgt :2280 

    2281: gcttggtggtgttgttgttattgctgttattgttgttattgtgggtgccagggaccctgc :2340 

    2341: ctgcctagaactggc                                              :2355 


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S.mimosarum         ---------------------------------------------------MAFSRMYGL 

H.raphidea6598      --------------------------------------MQSWQDN-----------LVCM 

S.paramamosain      MESGGDVMPLDLYEHMVTEDASGGASPGVSSTSNQAFLMDNWVHQLY--------EQVCM 

P.trituberculatus   ------------------------------------------------------------ 

F.arisanus          -----------MYD----------------TTTMDTWI--------HDVV--------CM 

T.japonicus         -----------MFE----------------TESERRLLASSLMIRLMDVPEIGTGASEDS 

D.ponderosae7       ------------------------------------------------------------ 

D.ponderosae8       ------------------------------------------------------------ 

T.emma              ------------------------------------------------------------ 

Z.nevadensis        -----------------------------------------------------------M 

P.corporis          ----------------------------------------------MDL---ERRRGEYN 

                                                                                     

 

S.mimosarum         MAGH--------------SSVIVSQIKSEDP------------------SDVS--SGSLC 

H.raphidea6598      MSSSGEGGV-GG----------TAHIKQEDGGVCAPP------L---PRGRVPSCSSPPS 

S.paramamosain      MSGGGSGEGGPG----------VGHIKQEDGGYGAAP------TTHHPRARQLSCSSPNT 

P.trituberculatus   ----------MK----------HNRMKQELDDFL-----------------SFTSDSPDT 

F.arisanus          MSGNVSE----NMIS---SNRLLPGIKQEVDNPTTASQ-----------NYHQSCSPS-- 

T.japonicus         LSGSGFDFLPGELVQSDLILTLHPDFGSENNGPASTSDGKTSTSSNEDKMDYSES--QSS 

D.ponderosae7       MSDPGVHPENV------------PSIKKEL-------------------DSFAECSPSNS 

D.ponderosae8       MSDPGVHPENV------------PSIKKEL-------------------DSFAECSPSNS 

T.emma              MSDTDRAVLRL---------------KNQ------------------------------- 

Z.nevadensis        MSTDGTGMTPT------------PHIKKEE-----------------DPASFQACSPSNS 

P.corporis          MSGDGAPILAI------------SHIKKEV-----------------DGSGFLACSPTNS 

                                               .:                                

 

S.mimosarum         PSSPHIYSPSNSGLSNSQTDFSH----RTMGPVVDSSKSQCQSPEQMSLELYSGKMGDQS 

H.raphidea6598      VYSPTVYSPSTTALPS----------ELDYSECGDDL---QPSPK--HMKLY-----SDS 

S.paramamosain      T--AV-YSPTTTAIPS----------ELDYSECGDEA---QPSPK--HMKLF-----TDS 

P.trituberculatus   L--VREDVMIVTSSQC----------LLDYSECGDEA---QPSPK--HMKLF-----TDS 

F.arisanus          ----------TTIQPISEVTI-----KMDMG-------------------DY-----SGG 

T.japonicus         PLSSDQNSPKEIKLFDGDNNLALQTHLRQLSSLD----------G--STGST-----VVR 

D.ponderosae7       ----NLYSPTTTTTIISENVIQSS-DRIDYGEHY-----------------------DGK 

D.ponderosae8       ----NLYSPTTTTTIISE-------NRIDYGEHY-----------------------DGK 

T.emma              ---SDAYPSKLT--I----------QCVTWAPHQ----------Q--LHCRK-----R-- 

Z.nevadensis        ----NMYSPTTTVLH----------NDMEYCESQ----------D--SRRYE-----VSQ 

P.corporis          STSTNIYSPMKTELP----------NQMDYGNLQ----------E--MNCYD-----VTH 

 

                                                                                     

S.mimosarum         PSSPGCLESHHQDMFCSSTMSGDGISAVVVSNSEGK-SGDSPKRLCLVCGDIASGYHYGV 

H.raphidea6598      PPSPPS----PDRQFCSSTTSMAGDMASTPSVG--VKEDETPKRMCLVCGDIASGFHYGV 

S.paramamosain      P---PS----PDRQFCSSTTSMTSDSTNTPSES--LREDDGPKRSCLVCGDIASGFHYGV 

P.trituberculatus   P---PS----PDRQFCSSTTSMTSDSTNTPSES--LREDDGPKRSCLVCGDIASGFHYGV 

F.arisanus          RASPGS----PEMQHCSSTTQPLGT-----SEGVIKEEDMIPRRVCLVCGDVASGFHYGV 

T.japonicus         PSSSES----PDQHHCSSTTQPIMDGHHLLSADSIK-DEDGPKRICLVCGDVASGFHYGV 

D.ponderosae7       MRSPDS----PDRQYCSSTTQPHTDPGIGHSEIDLKNEDDSPRRLCLVCGDFASGFHYGV 

D.ponderosae8       MRSPDS----PDRQYCSSTTQPHTDPGIGHSEIDLKNEDDSPRRLCLVCGDFASGFHYGV 

T.emma              --------------NRSAQNEALGARRFGEWQYEGG-YDGGPRRLCLVCGDVASGFHYGV 

Z.nevadensis        SRSPGS----PDRQYCSSTTQPLGDSMLGHAEVRMK-EEDLPRRLCLVCGDVASGFHYGV 

P.corporis          SRSPES----PDQQFCSSTTQFVGEASVNNAEGEIR-EDDLPRRLCLVCGDVASGFHYGV 

                                    *:  .                    *:* ******.***:**** 

 

S.mimosarum         ASCEACKAFFKRTIQGNIEYTCPASNDCEINKRRRKACQACRFQKCLKMGMLKEGVRLDR 

H.raphidea6598      ASCEACKAFFKRTIQGNIDYTCPATNDCEINKRRRKACQACRFHKCLRVGMLKEGVRLDR 

S.paramamosain      ASCEACKAFFKRTIQGNIEYTCPAANDCEINKRRRKACQACRFHKCLHVGMLKEGVRLDR 

P.trituberculatus   ASCEACKAFFKRTIQGNIEYTCPAANDCEINKRRRKACQACRFHKCLHVGMLKEGVRLDR 

F.arisanus          ASCEACKAFFKRTIQGNIEYTCPANGECEINKRRRKACQACRFQKCLRQGMLKEGVRLDR 

T.japonicus         SSCEACKAFFKRTIQGNIEYTCPASSDCEINKRRRKACQACRFQKCLRMGMLKEGVRLDR 

D.ponderosae7       ASCEACKAFFKRTIQGNIEYTCPASGDCEINKRRRKACQACRFRKCLRSGMLKEGVRLDR 

D.ponderosae8       ASCEACKAFFKRTIQGNIEYTCPASGDCEINKRRRKACQACRFRKCLRSGMLKEGVRLDR 

T.emma              ASCEACKAFFKRTIQGNIEYTCPAANDCEINKRRRKACQACRFQKCLRMGMLKEGVRLDR 

Z.nevadensis        ASCEACKAFFKRTIQGNIEYTCPASNDCEINKRRRKACQACRFQKCLRMGMLKEGVRLDR 

P.corporis          ASCEACKAFFKRTIQGNIEYTCPAANDCEINKRRRKACQACRFQKCLRMGMLKEGVRLDR 

                    :*****************:*****  :****************:***: *********** 
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   


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S.mimosarum         VRGGRQKYRRCQESPYQVHPV---PCKKPSLEENKIIAALVMCEPEPLQAQANPALPESH 

H.raphidea6598      VRGGRQKYRRTPESPYSIHQP---PVKKASLEDIKLLASLRACEPEPLLARPDLTASDPE 

S.paramamosain      VRGGRQKYRRTTESPFSLQQM---PVKKVSLEDNKLLKSLISCEPDSLYALSDVTVSDAD 

P.trituberculatus   VRGGRQKYRRTTESPFSLQQM---PVKKVSLEDNKLLKSLISCEPDSLYALSDVTVSDAD 

F.arisanus          VRGGRQKYRRATDPYL--------PVKTVTLDDNKVIEALIACEPDTLQVFNVAHTLDTD 

T.japonicus         VRGGRQKYRRMIESPYGGLH----PARKLSLEENKLLIALTRCEPEPLLALPDPNLPDDQ 

D.ponderosae7       VRGGRQKYRRNPESPYQVQVVSAQKPH-ILLEDIKMLEALVSCEPDSLEIN--TTLDHTK 

D.ponderosae8       VRGGRQKYRRNPESPYQVQVVSAQKPH-ILLEDIKMLEALVSCEPDSLEIN--TTLDHTK 

T.emma              VRGGRQKYRRNPDLPYQVQAFMPRP--VLSLDENKMLKALTSCEPDLLLASPDTSIVDLE 

Z.nevadensis        VRGGRQKYRRNPELPYQVQPLPPIKP-IPTLEENKMLEALSSCEPEILLASHDSSLSDPE 

P.corporis          VRGGRQKYRRNTDTPYQIHSMLPLKPYLPSLEDNKILEALSLNEPDISVMAQDISNADPA 

                    **********  :                 *:: *:: :*   **:           .   

 

S.mimosarum         FKTISTLSDLVDRELVATIGWAKQIPGFTDLTLNDQMKLLQTTWAEILSLSLAYRSYQSA 

H.raphidea6598      FVTVSTLAELYDRELVATIGWAKQIPGFTELTLNDQMRLLQSTWGEILTLGLAYRSIPAH 

S.paramamosain      FHTISTLADLYDRELVSTIGWAKQIPGFTELALNDQMRLLQSTWGEILILGLAYRSMPAH 

P.trituberculatus   FHTISTLADLYDRELVSTIGWAKQIPGFTELAPNDQMRLLQSTWGEILILGLAYRSMPAH 

F.arisanus          QRVLGQLSDLYDRELVGIIGWAKQIPGFSGLALNDQMRLLQSTWAEILTFCLAWRSIPN- 

T.japonicus         YKTLTTLSEFYDRELVGTIGWAKQIPGFGDLSLNDQMRLLQFSWSEILTLTLVFRSLPR- 

D.ponderosae7       HRTLSILSDLYDRELVGIIGWAKQIPGFSDLSLNDQMRLLQSTWAEILTLTLAFRSLPMI 

D.ponderosae8       HRTLSILSDLYDRELVGIIGWAKQIPGFSDLSLNDQMRLLQSTWAEILTLTLAFRSLPMI 

T.emma              LRVVSTLSDLYDRELVGVISWAKLIPGFTELTLNDQMRLLQSTWAEILTLALAFRSLGQ- 

Z.nevadensis        YHIMSTLSELYDRELVLIISWAKQIPGFTDLSLNDQMRLLQSTWAEILTLTLTYRSLSC- 

P.corporis          VRTLNILSDLYDQELVKIITWAKHIPGFLDLTLNDQMRLLQSTWAEILTLTVTYRSLPG- 

                       :  *::: *:***  * *** ****  *: ****:*** :*.*** : :.:**     

 

S.mimosarum         SSPPKLIFTSDFTMDEQQATECRASEIFSRCIRLVKRLDVLNIAREEYLALKALLLTNAD 

H.raphidea6598      --MHTLTFARDFRLDEEQARDCNATELFTQVAGVVERLEQCNINKEEFLILKALVLTNSD 

S.paramamosain      --AHTLQFAPDFSLDEKQARECNATELFTQVLGVVERLEQCGINREEFLLLKALVLTNSD 

P.trituberculatus   --AHTLQFAPDFSLDEKQARECNATELFTQVLGVVERLEQCGINREEFLLLKALVLTNSD 

F.arisanus          --TGRLRFAQDFTLDERLARECHCTELFSHCIQIVERVQKLNLSREEFYVLKALILTNSD 

T.japonicus         --TGRLNFAADFALTEAQANSCGLQDFFHHCSRTIERMERLGMRKEEFLILKAIVICNCD 

D.ponderosae7       -SLGRLKFAIDFTLDEKQSKDCGALELYQTCTHMVERLESLSILKEEYYLLKALVLTNSD 

D.ponderosae8       -SLGRLKFAIDFTLDEKQSKDCGALELYQTCTHMVERLESLSILKEEYYLLKALVLTNSD 

T.emma              --GGKLRFAADFSLDEKLARDCSVLEVYQHCMHIVERLERLAIAEEEYYVLKALVLANSD 

Z.nevadensis        --TGKLRFASDFTLDEKQARECGAIELYQHCMQIIERLERLSIAKEEYYIMKALVLANSD 

P.corporis          --TGELKFAADFSFDEKMARECGAMDIYQHCMHIVERQEKLNITKEEYYIIKALVLANSD 

                         * *: ** : *  : .*   :.:      ::* :   : .**:  :**::: *.* 

 

S.mimosarum         IQLEDSKSVYKLRDTILTGLTDCVTIFRTTSYVQHLNQLLLCLPLLRQLDVEVRLFWNNV 

H.raphidea6598      VRLQDVQALHRLRQNILQALHDTVSAVRSREVVAQVQALLLCLPSLRAADAALRRYWLSV 

S.paramamosain      VRLQDNQALQRLRQNILQSLHDAVATIRLRDAVVQMQSLLLCLPSLRAADAALRRYWLSV 

P.trituberculatus   VRLQDNQALQRLRQNILQSLHDAVATIRLRDAVVQMQSLLLCLPSLRAADAALRRYWLSV 

F.arisanus          IRLDEPQSLYRLRDSILNSLSDCVAAVRPGQTMRATQNMFLVMPSLRQADGIVRRFWSSV 

T.japonicus         VRVEEQSALWRLRDNLLSALYDCVAVIRSGNPAIHVQNILLLLPSIRQADGLVRQFWRKV 

D.ponderosae7       VRLDEYQSLRNFRDSILTSLTDAIGILRPNTMLQQIQQLLLCLPALRQADQVVRRFWSDI 

D.ponderosae8       VRLDEYQSLRNFRDSILTSLTDAIGILRPNTMLQQIQQLLLCLPALRQADQVVRKFWSDI 

T.emma              VRMDDLAALKKFRDTILAALSDCVAVVRSSSASHHMQQLLLCLPALRQADQVIRRYWTAV 

Z.nevadensis        VRMDEFVSLKKFRDSILSALSDCVAVIRPNTSTYHMHHLLLCLPSLRQADQVIRRYWTGI 

P.corporis          VRIDDLPPLKKLRDNILSALADCVAVLRPNTTSLHMNHLLLCLPALRQADYINRRFWTAV 

                    :::::   : .:*:.:* .* * :  .*        . ::* :* :*  *   * :*  : 

 

S.mimosarum         RKEGKVPMNKLFVEMLESNVPLW 

H.raphidea6598      RHQGIVPMNKLFIEMLESHMR-- 

S.paramamosain      RHQGSVPMNKLFVEMLESHMR-- 

P.trituberculatus   RHQGSVPMNKLFVEMLESHMR-- 

F.arisanus          YRTGKVPMNKLFVEMLEAASYR- 

T.japonicus         QASGKLQLNKLLVEMLEAQSSK- 

D.ponderosae7       HTQNLVPMNKLFLEMLEASNR-- 

D.ponderosae8       HTQNLVPMNKLFLEMLEASNR-- 

T.emma              HREGKAPMNKLFVEMLEANFR-- 

Z.nevadensis        HREGKVPMNKLFVEMLEAYFR-- 

P.corporis          HREGKVYMNKLFIEMLESYIR-- 

                           :***::****:      

 



      

   
   



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 
  









 
  
      
       
        





 

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 
     
   

     


  

     







   
   
   

   
   
   




 


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


























































































































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





-364:                                                         gaca :-361 

-360: gattgagtgtaactctgacacaactcttcagtcatttattcctcaccacttcgagtggtg :-301 

-300: aagggctcacgttccttaagtgtttagtgttcttctagaacgttcttaagcacacgggga :-241 

-240: ggaaaattgtagagtttagtgagaagctgttgtgagtgaaatatgacgtcaagtcgtcat :-181 

-180: gctgcaggaagacttgtgattgggtaggttgcctcggattctcgatgtgtaagaactcca :-121 

-120: cgaatatcaagtctgcaatagagaaagatttctctcttaggtacagctgaccaagagatc :-61 

 -60: tgccgtggtagtgatctcagacactcatccctggcgttgggcacctccacgccattggac :0 

   1: ATGTCTCCCGTTGGGGCGCAAATCTCCACGACGCCTATTGCTTCACCGCAGAGTGGTACT :60 

      M  S  P  V  G  A  Q  I  S  T  T  P  I  A  S  P  Q  S  G  T 

  61: GTCGGATTGAGTGGTGTAATGACGTGCACCATATGTGGAGACCGAGCTACAGGAAAGCAT :120 

      V  G  L  S  G  V  M  T  C  T  I  C  G  D  R  A  T  G  K  H 

 121: TATGGGGCTCATTCCTGTGATGGGTGTAAGGGGTTCTTTAGAAGATCTGTGAGGAAGAAG :180 

      Y  G  A  H  S  C  D  G  C  K  G  F  F  R  R  S  V  R  K  K 

 181: CACACTTATTCCTGTAGGTTCAACAGAAATTGTGTCGTGGACAAAGATAAGCGTAATCAG :240 

      H  T  Y  S  C  R  F  N  R  N  C  V  V  D  K  D  K  R  N  Q 

 241: TGCCGCTATTGTCGACTAAGAAAATGCATTCGAGCTGGGATGAAAAAAGAAGCTGTACAG :300 

      C  R  Y  C  R  L  R  K  C  I  R  A  G  M  K  K  E  A  V  Q 

 301: AACGAAAGGGACCGGATCAGTCAGCGAAGACCGAGCTACGAGGAGACGCCAGGCGCCAAC :360 

      N  E  R  D  R  I  S  Q  R  R  P  S  Y  E  E  T  P  G  A  N 

 361: GGGGTGTCTTTGTCCATTCTCCTGAATGCAGAGAACTTCTCCCGTCAGTATTCTCCAGTG :420 

      G  V  S  L  S  I  L  L  N  A  E  N  F  S  R  Q  Y  S  P  V 

 421: AAAGGAGAAGTCTCAATGGCGAACAAGAGCGTGGCTGGAGTGATGGAAGTCTGTGAGAGC :480 

      K  G  E  V  S  M  A  N  K  S  V  A  G  V  M  E  V  C  E  S 

 481: ATGAAACAACAGCTTCTTATCCTTGTGGAGTGGGCCAAGTACATCCCAGCTTTCTGTCAA :540 

      M  K  Q  Q  L  L  I  L  V  E  W  A  K  Y  I  P  A  F  C  Q 

 541: CTCACACTTGATGACCAGGTGGCATTGCTGCGCGCCCATGCAGGGGAACACCTTCTCCTG :600 

      L  T  L  D  D  Q  V  A  L  L  R  A  H  A  G  E  H  L  L  L 

 601: GGTCTGGCCTGGCGTTCCTTCAACCAGGACGACCTGCTCCTCCTAGGGAACGATTACGTA :660 

      G  L  A  W  R  S  F  N  Q  D  D  L  L  L  L  G  N  D  Y  V 

 661: ATCCCTAGACATTCTTCAGGAAGAAGGAATCCAGAGGCAGAGATGAGTCGAATCGGCGCT :720 

      I  P  R  H  S  S  G  R  R  N  P  E  A  E  M  S  R  I  G  A 

 721: CGCATCCTGGACGAGCTCGTCAAACCTCTTCGACAAGTCAATCTGGACGACAGTGAGTTC :780 

      R  I  L  D  E  L  V  K  P  L  R  Q  V  N  L  D  D  S  E  F 

 781: GCGTGCTTGAAAGCCATTGTCTTCTTCGACCCAGTTATTCGAGGCCTCAACGACATCAAC :840 

      A  C  L  K  A  I  V  F  F  D  P  V  I  R  G  L  N  D  I  N 

 841: CGTGTCAAGGCTCTTCGATACCAAGTGCAACTGATTCTGGAGGATTACGTGAACGACAGC :900 

      R  V  K  A  L  R  Y  Q  V  Q  L  I  L  E  D  Y  V  N  D  S 

 901: CAGTACGAATCCCGCGGTCGCTTTGGGGAGATCCTCTTGACCTTACCCTCTCTTCAGTCT :960 

      Q  Y  E  S  R  G  R  F  G  E  I  L  L  T  L  P  S  L  Q  S 

 961: ATCACGTGGCAGATGATCGAACAAGTGCAGTTCGTCAAGCTCTTCGGCGTGGCGCACATC :1020 

      I  T  W  Q  M  I  E  Q  V  Q  F  V  K  L  F  G  V  A  H  I 

1021: GACACCCTTCTTCAGGAAATGCTTCTCGGAGGAGCGAGTAGTGACGGCAACAACGGCACC :1080 

      D  T  L  L  Q  E  M  L  L  G  G  A  S  S  D  G  N  N  G  T 

1081: GGCACTAACCAGGCCAGCTACGGGGGTGGCGCGGGGGGTATCGGTACAGGGACTCCAGCT :1140 

      G  T  N  Q  A  S  Y  G  G  G  A  G  G  I  G  T  G  T  P  A 

1141: CCCCTCCCAGGAGGTCCCGGCCCCTGCTTCCCGATCAGCCACGGGGTCAACAATAGCGGT :1200 

      P  L  P  G  G  P  G  P  C  F  P  I  S  H  G  V  N  N  S  G 

1201: GCGACGGGCTCCTCCACACACACAACGACTTCGACTGACTCGGGTGTTCCGTTGTCCGCG :1260 

      A  T  G  S  S  T  H  T  T  T  S  T  D  S  G  V  P  L  S  A 

1261: CAGAGCGAGATGTCCCTCCACGGGCACGTCGGCGTCATTACGTCTTCGTCCTCGTCCACG :1320 

      Q  S  E  M  S  L  H  G  H  V  G  V  I  T  S  S  S  S  S  T 

1321: TCGTCCTTGGTAACGTCTCGGGACATCGATCTGACGACTGAGGACCAGTACAAGCTCCTG :1380 

      S  S  L  V  T  S  R  D  I  D  L  T  T  E  D  Q  Y  K  L  L 

1381: GCGCCGCCGTTCAAGGCCGAGCTTCTGGATCAGAACTATGATGCATGAagaacctctctt :1440 

      A  P  P  F  K  A  E  L  L  D  Q  N  Y  D  A  *
1441: gatgatatctgtgaccaggcgaactcagaacaaacacgatgtcataaaagttaaaactcg :1500 

1501: ataggtgcaacattccttaattatgcatacttcaaatgaaaatgaaggaaagtaaattaa :1560 

1561: cgttgaaaaaaatgtgtatatatatatatatataataataataataatagtaatgataat :1620 

1621: aatacatgtatatgcacacacaatttacatgattatagtgttcaggtcattaaag      :1675


   


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



S.kowalevskii       ------------------------------------------------------------ 

C.gigas             -------------------------------MALMNLDGITYIHLDSPEMTMGALG---- 

F.arisanus          MTNR-------R--ITRARMAAKSKESLAETHDVTNSKEEPPGSPSDADLSMGTGGTGAT 

T.castaneum10       MPSSYCSTSPGEISISDGEVD--GTDYLLSS--TIKLDENFFQILADTEMTMAASNNSLT 

T.castaneum3        MPSSYCSTSPGEISISDGEVD--GTDYLLSS--TIKLDENFFQILADTEMTMAASNNSLT 

T.castaneum4        MPSSYCSTSPGEISISDGEVD--GTDYLLSS--TIKLDENFFQIL-DTEMTMAASNNSLT 

T.castaneum5        MT--FST-------FS--NME--EQQ-------VILTLADTSPSTADTEMTMAASNNSLT 

T.castaneum6        MT--FST-------FS--NME--EQQ-------VILTLADTSPST-DTEMTMAASNNSLT 

s.kowalevskii20511  ------------------------------------------------MSPVGA-QISTT 

L.Polyphemus1       ---------------------------------------------------------MTP 

L.Polyphemus2       -------------------------------------------MPSPTLRADAVLTTTTK 

                                                                                     

 

S.kowalevskii       --------MNGTSANAVCAICGDRATGKHYGASSCDGCKGFFRRSVRKNHVYSCRFSRTC 

C.gigas             PMPSAGSTSPTQGMSQFCAICGDRATGKHYGASSCDGCKGFFRRSVRKNHVYSCRFNRNC 

F.arisanus          VLGIPGSGV-GGGVLSHCAICGDRATGKHYGAASCDGCKGFFRRSVRKNHLYTCRFNRNC 

T.castaneum10       ATLSSGSAAGVAQMSQHCAICGDRATGKHYGAASCDGCKGFFRRSVRKNHLYTCRFSRNC 

T.castaneum3        ATLSSGSAAGVAQMSQHCAICGDRATGKHYGAASCDGCKGFFRRSVRKNHLYTCRFSRNC 

T.castaneum4        ATLSSGSAAGVAQMSQHCAICGDRATGKHYGAASCDGCKGFFRRSVRKNHLYTCRFSRNC 

T.castaneum5        ATLSSGSAAGVAQMSQHCAICGDRATGKHYGAASCDGCKGFFRRSVRKNHLYTCRFSRNC 

T.castaneum6        ATLSSGSAAGVAQMSQHCAICGDRATGKHYGAASCDGCKGFFRRSVRKNHLYTCRFSRNC 

s.kowalevskii20511  PIASPQSGTVGLSGVMTCTICGDRATGKHYGAHSCDGCKGFFRRSVRKKHTYSCRFNRNC 

L.Polyphemus1       VSLGDQEGVQQQQSAQQCAICGDRATGKHYGAASCDGCKGFFRRSVRKNHQYTCRFNRGC 

L.Polyphemus2       IILHDQEGVVQ-QVVQQCAICGDRATGKHYGAASCDGCKGFFRRSVRKNHQYACRFNRSC 

                                     *:************* ***************:* *:***.* * 

 

S.kowalevskii       VVDKDKRNQCRYCRLKKCFRAGMKKEAVQNERDRISTRRTSYEDNLTS-GSMSVNMLLNA 

C.gigas             VVDKDKRNQCRYCRLRKCFRAGMKKEAVQNERDRISVRRTSYEDVNQT-NSLSVSTLLNA 

F.arisanus          VVDKDKRNQCRYCRLRKCFKAGMKKEAVQNERDRISCRRPSYEEQTSNGGGLSVVSLLQA 

T.castaneum10       IVDKDKRNQCRYCRLRKCFKAGMKKEAVQNERDRISCRRPSYEENNQN-NGLSVGSLLNA 

T.castaneum3        IVDKDKRNQCRYCRLRKCFKAGMKKEAVQNERDRISCRRPSYEENNQN-NGLSVGSLLNA 

T.castaneum4        IVDKDKRNQCRYCRLRKCFKAGMKKEAVQNERDRISCRRPSYEENNQN-NGLSVGSLLNA 

T.castaneum5        IVDKDKRNQCRYCRLRKCFKAGMKKEAVQNERDRISCRRPSYEENNQN-NGLSVGSLLNA 

T.castaneum6        IVDKDKRNQCRYCRLRKCFKAGMKKEAVQNERDRISCRRPSYEENNQN-NGLSVGSLLNA 

s.kowalevskii20511  VVDKDKRNQCRYCRLRKCIRAGMKKEAVQNERDRISQRRPSYEETPGA-NGVSLSILLNA 

L.Polyphemus1       VVDKDKRNQCRYCRLKKCFRAGMKKEAVQNERDRISCRRPSYDEALHS-AGLSLGVLLNA 

L.Polyphemus2       VVDKDKRNQCRYCRLKKCFRAGMKKEAVQNERDRISCRRPSYDETLQS-TGLSLGALVNA 

                    :**************:**::**************** ** **::      .:*:  *::* 

 

S.kowalevskii       EVLSRQM--------APPLSENTISSNKKVAVLEDICESMKQQLLVLVEWAKYIPSFCEL 

C.gigas             EILSRQM--------TSPAVGTDL-SHKLVATANDVCESMKQQLLILVEWAKYIPCFCEL 

F.arisanus          EMLSRQVVAALEVQQLGSPHNETDLSNKQIANINDVCDSMKQQLLILVEWAKYIPAFCEL 

T.castaneum10       EMLSRQVGAALEQM-GPTPVNDYDLSNKQLASINDVCDSMKQQLLILVEWAKYIPAFTDL 

T.castaneum3        EMLSRQVGAALEQM-GPTPVNDYDLSNKQLASINDVCDSMKQQLLILVEWAKYIPAFTDL 

T.castaneum4        EMLSRQVGAALEQM-GPTPVNDYDLSNKQLASINDVCDSMKQQLLILVEWAKYIPAFTDL 

T.castaneum5        EMLSRQVGAALEQM-GPTPVNDYDLSNKQLASINDVCDSMKQQLLILVEWAKYIPAFTDL 

T.castaneum6        EMLSRQVGAALEQM-GPTPVNDYDLSNKQLASINDVCDSMKQQLLILVEWAKYIPAFTDL 

s.kowalevskii20511  ENFSRQ---------YSPVKGEVSMANKSVAGVMEVCESMKQQLLILVEWAKYIPAFCQL 

L.Polyphemus1       EMYSRQQ--------LGPQQNEIVLATKKVATIADVCESMKQQLLILVEWAKYIPSFSDL 

L.Polyphemus2       EMYARQQ--------LGPHQNEISHTNKKVATIADVCESMKQQLLILVEWAKYIPSFSDL 

                    *  :**                   : * :*   ::*:*******:*********.* :* 

 

S.kowalevskii       PLDDQVALLRAHAGEHLVLGVAKRSLNYKDILLLGNDVIIPRHAP-----------QLEI 

C.gigas             TIDDQVALLRAHAGEHLIMGVARRSLGVKDVLLLGNDAIIPRNTP-----------EVEI 

F.arisanus          TLDDQVALLRAHAGEHLLLGVARRSMHLNDVLLLGNNCIITKSCPE------GRNQDLDI 

T.castaneum10       QLDDQVALLRAHAGEHLLLGLARRSMHLKDILLLGNNCIITKHSP-----DSRVSPDLDI 

T.castaneum3        QLDDQVALLRAHAGEHLLLGLARRSMHLKDILLLGNNCIITKHSPVMMLTDSRVSPDLDI 

T.castaneum4        QLDDQVALLRAHAGEHLLLGLARRSMHLKDILLLGNNCIITKHSPVMMLTDSRVSPDLDI 

T.castaneum5        QLDDQVALLRAHAGEHLLLGLARRSMHLKDILLLGNNCIITKHSPVMMLTDSRVSPDLDI 

T.castaneum6        QLDDQVALLRAHAGEHLLLGLARRSMHLKDILLLGNNCIITKHSPVMMLTDSRVSPDLDI 

s.kowalevskii20511  TLDDQVALLRAHAGEHLLLGLAWRSFNQDDLLLLGNDYVIPRHSSG------RRNPEAEM 

L.Polyphemus1       PLDDQVALLRAHAGEHLLLGLARRSMNVKDVLLLGNNFIIPRHSS-----------ETDI 

L.Polyphemus2       PLDDQVALLRAHAGEHLLLGLARRSLCLKDVLLLGNDFVIPRHSA-----------ETEI 

                     :***************::*:* **:  .*:*****: :* :              : :: 

 



  
   
 




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




 

S.kowalevskii       SRIAARILDELVKPLHDVQIDDHEFACLKAIVFFDPDAKGLSDSMKIKSLRYQAQINLED 

C.gigas             GRVASRILDELVQPMKDVQMDESEFACLKAIVFFDPDAKGLTDPQKIKSFRYQVQVNLED 

F.arisanus          SRVGIRVMDELVKPLNEVQIDDTEFACLKAIVFFDPNAKGLSEPARIKHLRYQIQINLED 

T.castaneum10       SRVGSRIMDELVKPMTEVQVDDTEFACLKAIVFFDPNAKGLSEPARIKALRYQIQINLED 

T.castaneum3        SRVGSRIMDELVKPMTEVQVDDTEFACLKAIVFFDPNAKGLSEPARIKALRYQIQINLED 

T.castaneum4        SRVGSRIMDELVKPMTEVQVDDTEFACLKAIVFFDPNAKGLSEPARIKALRYQIQINLED 

T.castaneum5        SRVGSRIMDELVKPMTEVQVDDTEFACLKAIVFFDPNAKGLSEPARIKALRYQIQINLED 

T.castaneum6        SRVGSRIMDELVKPMTEVQVDDTEFACLKAIVFFDPNAKGLSEPARIKALRYQIQINLED 

s.kowalevskii20511  SRIGARILDELVKPLRQVNLDDSEFACLKAIVFFDPVIRGLNDINRVKALRYQVQLILED 

L.Polyphemus1       SRIGCRIMDELVTTLREVNVDDTEFACLKAIVFFDPYAKGLSDTMRIKLLRCQVQTSLED 

L.Polyphemus2       SRIGCRIMDELVTTLREVDVDDTEFACLKAIVFFDPYAKGLSDVQRIKLLRYQVQTSLED 

                    .*:. *::****  : :*::*: *************  :**.:  ::* :* * *  *** 

 

S.kowalevskii       YINDRQYDSRGRFGEILLVLPSLQSITWHMIEQVQFAKLFGVTKIDNLLQEMLLGGTSND 

C.gigas             YINDRQYDTRGRFGEILLMLPPLQSITWQMIEQVQFAKLFGMARIDNLLQEMLLGGAAPE 

F.arisanus          YISDRQYDSRGRFGEILLTLPALQSISWQMIEQIQFVRLFGVAHIDSLLQEMLLGGA--- 

T.castaneum10       YISDRQYDSRGRFGELLLTLPALQSITWQMIEQIQFAKLFGVAHIDSLLQEMLLG----G 

T.castaneum3        YISDRQYDSRGRFGELLLTLPALQSITWQMIEQIQFAKLFGVAHIDSLLQEMLLG----G 

T.castaneum4        YISDRQYDSRGRFGELLLTLPALQSITWQMIEQIQFAKLFGVAHIDSLLQEMLLG----G 

T.castaneum5        YISDRQYDSRGRFGELLLTLPALQSITWQMIEQIQFAKLFGVAHIDSLLQEMLLGESILG 

T.castaneum6        YISDRQYDSRGRFGELLLTLPALQSITWQMIEQIQFAKLFGVAHIDSLLQEMLLGESILG 

s.kowalevskii20511  YVNDSQYESRGRFGEILLTLPSLQSITWQMIEQVQFVKLFGVAHIDTLLQEMLLGGASSD 

L.Polyphemus1       YINDRQYDSRGRFGEILLTIPPLQSITWQMIEQIQIAKILGMAKIDNLLQEMLLGGMTSQ 

L.Polyphemus2       YINDRQYDSRGRFGEILLTLPPLQSITWQMIEQIQIAKILGMAKIDNLLQEMLLGDSFSP 

                    *:.* **::******:** :* ****:*:****:*:.:::*:::**.********      

 

S.kowalevskii       TQHSMMAAAA-------ANPTTDHLTNGHPIMHQLQPSEASISAASHPTASEFLKLQQ-- 

C.gigas             NGSTGSTTPTTLQPTLMVNSFSDQISQSTDVL--------SIATATIPSPHTCISPNN-- 

F.arisanus          -STDLNGTTPLP----ISNA-PE-------SYVSSN--ESPSSPLT-PANTGP------- 

T.castaneum10       ASIDTNAASMMS----SANASVN-------NYQSTS--DSADSPVTSPTTTQC------- 

T.castaneum3        ASIDTNAASMMS----SANASVN-------NYQSTS--DSADSPVTSPTTTQC------- 

T.castaneum4        ASIDTNAASMMS----SANASVN-------NYQSTS--DSADSPVTSPTTTQC------- 

T.castaneum5        ASIDTNAASMMS----SANASVN-------NYQSTS--DSADSPVTSPTTTQC------- 

T.castaneum6        ASIDTNAASMMS----SANASVN-------NYQSTS--DSADSPVTSPTTTQC------- 

s.kowalevskii20511  GNNGTGTNQ----------------A----SYGGGAGGIGTGTPAPLPGGPGPCFPISHG 

L.Polyphemus1       M-----------------------------LYPPGTGATGEQGGSMGPPTTGLSLPSAPS 

L.Polyphemus2       ENPMMSTFAPYP----YTVRALNRLP----EFTASVPSSGEQGPPMGPPPSGPL---LQS 

                                                                   *             

 

S.kowalevskii       --V---AAHGPK-REDLS-DMDYTRAAVVASSTHAFKREVIAASS----GIRYEDMTTVA 

C.gigas             --SHSSPMGSPL-NLGLHHNMQAP-TPPMSSTDHLLTASAMV--S----TIDHLTAHQHN 

F.arisanus          ----------------------------LSPQDHMLG-----------ATSPVMILRDLT 

T.castaneum10       ----------------------------NSPTDHLINGNISSPPS--TATSNVLIMRDIT 

T.castaneum3        ----------------------------NSPTDHLINGNISSPPS--TATSNVLIMRDIT 

T.castaneum4        ----------------------------NSPTDHLINGNISSPPS--TATSNVLIMRDIT 

T.castaneum5        ----------------------------NSPTDHLINGNISSPPS--TATSNVLIMRDIT 

T.castaneum6        ----------------------------NSPTDHLINGNISSPPS--TATSNVLIMRDIT 

s.kowalevskii20511  --VNNSGATGSSTHTTTSTD---SGVPLSAQSEMSLHGHVGVITSSSSSTSSLVTSRDID 

L.Polyphemus1       TSLHHSVLQNPIAHLTNSH---------NSQSNHLTNGHPETPIP--------------- 

L.Polyphemus2       TSLHHSVLQHPIAHVNNGH------------SDHLSNGHPDTPIP--------------- 

   

 

S.kowalevskii       VTAASTPPTITTSATQTRVTAS----------------- 
C.gigas             DSPISSPPL-SSESYTTKVNGSSYSFKQEVS-------- 

F.arisanus          P--------LPQDDPSTVGS--FRLFKQEPSMETETPF- 

T.castaneum10       P--------IDE------NS--YMAFKQEPIQEVEQHTF 

T.castaneum3        P--------IDE------NS--YMAFKQEPIQEVEQHTF 

T.castaneum4        P--------IDE------NS--YMAFKQEPIQEVEQHTF 

T.castaneum5        P--------IDE------NS--YMAFKQEPIQEVEQHTF 

T.castaneum6        P--------IDE------NS--YMAFKQEPIQEVEQHTF 

s.kowalevskii20511  L--------TTEDQYK----LLAPPFKAELLDQN--YDA 

L.Polyphemus1       ---------SPSDTYKVHQPLGSQPFKREMLETD--PAY 

L.Polyphemus2       ---------SPPDTYKV-QSLGSQPLKREMIDSD--PAY 


    
   
  




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




  

      
          
  







  
       
    
     
       




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




 
 
   
     


  
  
 
       

    
  



    



   
   
   




 
  


201






 




































































































































































































































































































































































































































































































































































 





























































































































































































































202








 -48:             GTGGTGGCTAGCTTTCTCTGCGGCCCCCAGCACCACCACCAACACTCG :0 

   1: ATGCGGGACCTGTACGAGACCTATCTGGACTTGGAGCAGCTCACCGACGTAGGGTTCCCG :60 

      M  R  D  L  Y  E  T  Y  L  D  L  E  Q  L  T  D  V  G  F  P 

  61: ACCCTGCCTCTGGTAGATAGTTTCCCCCCATCGTGCCACCTGCCCTTCTTCGCTGAAGAC :120 

      T  L  P  L  V  D  S  F  P  P  S  C  H  L  P  F  F  A  E  D 

 121: CACGTGACGGCTCTAGACGTGAACACCGTCGTGCCCCCCAGGGCACCACCGGGGAAGTCT :180 

      H  V  T  A  L  D  V  N  T  V  V  P  P  R  A  P  P  G  K  S 

 181: TCCCCTTTCCCTGTATCTCCTGAAGCCTTCCTAACCATCGACTCCAACACAGGACTGGAC :240 

      S  P  F  P  V  S  P  E  A  F  L  T  I  D  S  N  T  G  L  D 

 241: GTGCCCCAGGAAAGTCCCCTCGAGCCTGACGAATCCTCCCTCTCCCCCAACCACCACACC :300 

      V  P  Q  E  S  P  L  E  P  D  E  S  S  L  S  P  N  H  H  T 

 301: ACCTCCCACCACGCCCATCACCATCACACCTCCAACATGCTGGTCCTACAGCCACAGCAG :360 

      T  S  H  H  A  H  H  H  H  T  S  N  M  L  V  L  Q  P  Q  Q 

 361: ACCCTGTTGCACTCCAGTGTGGCCGAAGCGCTCTCCACCTCTTACAACCTCACTTCGAGC :420 

      T  L  L  H  S  S  V  A  E  A  L  S  T  S  Y  N  L  T  S  S 

 421: CTCTGCGATGAGTCCTTGGGCAGCGCGTCTGGCGAGGAGTTCAAACTGAGCACTTCGTTT :480 

      L  C  D  E  S  L  G  S  A  S  G  E  E  F  K  L  S  T  S  F 

 481: ACGCCTCCGGCGTCTACAAGCTACGGCGAGAGCGGCGCCGAAGGCTCCTTCAGCGACGTG :540 

      T  P  P  A  S  T  S  Y  G  E  S  G  A  E  G  S  F  S  D  V 

 540: TTCCACGCCGACTACCTCCTGCAGACCACGCCCCTCGAGGATCTCAAGCCCGTCATCACC :600 

      F  H  A  D  Y  L  L  Q  T  T  P  L  E  D  L  K  P  V  I  T 

 601: CAGGCCTCCAGCACGCCGCCCCCGGGGTCACCCCCGACGCAGGTTAACATTACTGCCACG :660 

      Q  A  S  S  T  P  P  P  G  S  P  P  T  Q  V  N  I  T  A  T 

 661: GCCTCCGTTGCCTCGACTCTGCCCAGCTTCCAGGAGACCTACTCGCCGAGGTACCGGCCC :720 

      A  S  V  A  S  T  L  P  S  F  Q  E  T  Y  S  P  R  Y  R  P 

 721: CTTGGCGCTGATGTCTTTACCTTCAAGGCCGATGAGCCAAGGCCCAGCACGGCTGCCGTT :780 

      L  G  A  D  V  F  T  F  K  A  D  E  P  R  P  S  T  A  A  V 

 781: GAGTGTTACCCTCAGCCGCCCCCAGCACACCAGACCTTCACCCCGCAGCCCGTTGCGCCC :840 

      E  C  Y  P  Q  P  P  P  A  H  Q  T  F  T  P  Q  P  V  A  P 

 841: TCAGCCGCTGCTCCTCCTCCCCCTCCGCCTTCGGCACCCACAGCCACGGAGGCCCATACT :900 

      S  A  A  A  P  P  P  P  P  P  S  A  P  T  A  T  E  A  H  T 

 901: TCGTACGAGTCCTTCCCCCCGCAGCCCCAGCCAACCGCACAGATGTTCTCCCGCGTGACT :960 

      S  Y  E  S  F  P  P  Q  P  Q  P  T  A  Q  M  F  S  R  V  T 

 961: AGCTACTCCCAGCCGGTCCCGGTCACCCATACCTACACAGCACCTTCCAAGACCTATGGA :1020 

      S  Y  S  Q  P  V  P  V  T  H  T  Y  T  A  P  S  K  T  Y  G 

1021: AGCGACTTCTACCAGACCCCGTACGAAGGCCTCCAGCCCCTCCACCAAGAGCCGTACATG :1080 

      S  D  F  Y  Q  T  P  Y  E  G  L  Q  P  L  H  Q  E  P  Y  M 

1081: CGGCCCTCCACCTCCGCGTCGCACTACACCGATATGGTGCCGCCCTCCATGCCCTTCGTG :1140 

      R  P  S  T   S  A  S  H  Y  T  D  M  V  P  P  S  M  P  F  V 

1141: CCCCGCAAGGCGGAGCCCATGGACCCTGCACTCATGAGGATCCATTCCCCGGCCCGGGTT :1200 

      P  R  K  A  E  P  M  D  P  A  L  M  R  I  H  S  P  A  R  V 

1201: TCCCCCGTGGAACAGAAGCCTCAGTCGCCGTCGCAGCTGTGTGCCGTTTGCGGAGACACG :1260 

      S  P  V  E  Q  K  P  Q  S  P  S  Q  L  C  A  V  C  G  D  T 

1261: GCAGCGTGCCAGCACTACGGCGTGCGCACCTGCGAGGGCTGCAAGGGCTTCTTCAAAAGG :1320 

      A  A  C  Q  H  Y  G  V  R  T  C  E  G  C  K  G  F  F  K  R 

1321: ACCGTGCAGAAGAACGCCAAGTACGTCTGCCTGGCCGACAAGAACTGCCCCGTGGACAAG :1380 

      T  V  Q  K  N  A  K  Y  V  C  L  A  D  K  N  C  P  V  D  K 

1381: AGGCGGAGGAACCGCTGCCAGTTCTGCCGCTTCCAGAAGTGTCTGGCCGTCGGCATGGTC :1440 

      R  R  R  N  R  C  Q  F  C  R  F  Q  K  C  L  A  V  G  M  V 

1441: AAGGAGGTCGTACGCACGGACAACCTCAAGGGTCGCCGTGGCCGACTTCCCAGCAAACCC :1500 

      K  E  V  V  R  T  D  N  L  K  G  R  R  G  R  L  P  S  K  P 

1501: AAGAGCCCCCAGGAGTCGCCGCCCTCCCCGCCCGTGTCCCTCATCACGTCCCTGGTCCGC :1560 

      K  S  P  Q  E  S  P  P  S  P  P  V  S  L  I  T  S  L  V  R 

1561: GCTCACGTGGACACCACGCCCGACGTGTCGAACCTTGACTACTCGCAGTACAAGGAACCT :1620 

      A  H  V  D  T  T  P  D  V  S  N  L  D  Y  S  Q  Y  K  E  P 

1621: AGCGGAGGCGCCGAGACCCCAACGACAGAAGCCGAGAAGGTGCAGCAGTTTTACGCGCTC :1680 

      S  G  G  A  E  T  P  T  T  E  A  E  K  V  Q  Q  F  Y  A  L 

1681: CTCGTATCCAGTATAGAGGTGATCCGCAACTTCGCCGACAAGATCTCCGGCTACCAGGAC :1740 

      L  V  S  S  I  E  V  I  R  N  F  A  D  K  I  S  G  Y  Q  D 

1741: CTGGCCAAGGAGGACCAGGAACTCCTCTTCCACTCGGCGTCGCTCGAACTCTTCGTACTC :1800 

      L  A  K  E  D  Q  E  L  L  F  H  S  A  S  L  E  L  F  V  L 

1801: AGACTCGCCTACAGATTTATGAACAGCCCCGATGACGTCAAAGTCGTCTTCGACAATGGA :1860 

      R  L  A  Y  R  F  M  N  S  P  D  D  V  K  V  V  F  D  N  G 

1861: TGCGTTCTTCACCGCGCGCAATGCGAGAGATCCTTCGGAGAGTGGCTCCAGGGTATCCTC :1920 
      C  V  L  H  R  A  Q  C  E  R  S  F  G  E  W  L  Q  G  I  L 

1921: GACTTCGCCGCCTCACTTAAAGCTATGGAGCTCGATATCTCCGCCTTCGCCTGCCTTTCT :1980 

      D  F  A  A  S  L  K  A  M  E  L  D  I  S  A  F  A  C  L  S 

1981: GCCCTCACAATCATTACAGAACGCCACGGCCTCAAGGACACCAAGAAGGTCGAACAGTTG :2040 

      A  L  T  I  I  T  E  R  H  G  L  K  D  T  K  K  V  E  Q  L 

2041: CAGATGAAGATTATCAGTTCCCTGAGAGACCACGTGACGTACAATTCAGACGCCCAGAAG :2100 

      Q  M  K  I  I  S  S  L  R  D  H  V  T  Y  N  S  D  A  Q  K 

2101: AAACCTCACTACTTCTCCCGGATTCTGGGCAAGCTTCCAGAGCTGAGATCGTTGTCAGTC :2160 

      K  P  H  Y  F  S  R  I  L  G  K  L  P  E  L  R  S  L  S  V 

2160: CAGGGTCTGCAACGCATCTTCTACCTGAAGCTCGAGGACCTGGTCCCGGCGCCGCAGCTT :2220 

      Q  G  L  Q  R  I  F  Y  L  K  L  E  D  L  V  P  A  P  Q  L 

2221: ATAGAGAATATGTTTGTGTCCAGCATTCCCTTCTGAagagaagcggcctggtcgaggtga :2280 
      I  E  N  M  F  V  S  S  I  P  F  * 

2281: gggcgcgggggctgacatcgagg              :2303


      

    

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




H.raphidea56829        MRDLYE----------TYLDLEQ-------------LTDVGFP----------------- 

P.humanuscorporis      ------------------------------------------------------------ 

Z.nevadensis           ------------------------------------------------------------ 

T.castaneum            ------------------------------------------------------------ 

D.ponderosae           ------------------------------------------------------------ 

M.domestica            ------------------------------------------------------------ 

A.gambiae              ------------------------------------------------------------ 

A.aegypti4             ------------------------------------------------------------ 

A.aegypti8             ------------------------------------------------------------ 

H.saltator             ------------------------------------------------------------ 

O.abietinus            MRTVEDVGPRSTAPAVGPVDLGRNRDHGASRGGSATDSATGFPHPAPYHPATLAADSNNN 

                                                                                    

 

H.raphidea56829        ----------------------------TLPLVDSFPP---------------------- 

P.humanuscorporis      ------------------------------------------------------------ 

Z.nevadensis           ------------------------------------------------------------ 

T.castaneum            ------------------------------------------------------------ 

D.ponderosae           ------------------------------------------------------------ 

M.domestica            -----------------MLLLQPNNTFGTLSPFDNFSSQSGNQQQHQHHQQQQQQQQPQQ 

A.gambiae              ------------------------------------------------------------ 

A.aegypti4             ------------------------------------------------------------ 

A.aegypti8             -------------------MWYNANSFSSVSSFDYLLSQQQNHPEQSYHQLGAFGP---- 

H.saltator             ------------------------------------------------------------ 

O.abietinus            HDHHRNFESTEPGDVRRHEHWSKWQLHSP--------------SAESEHANGTLNR---- 

                                                                                    

 

H.raphidea56829        --------------------------------------SCHLPFFAEDHVTALDVNTVVP 

P.humanuscorporis      ------------------------------------------------------------ 

Z.nevadensis           ------------------------------------------------------------ 

T.castaneum            ------------------------------------------------------------ 

D.ponderosae           ------------------------------------------------------------ 

M.domestica            QLHHQSQQHSHHHPHHHHHHHHHQQHHSTTTTLAGNTTPHLLSVATEDHLIGNLTDTTTS 

A.gambiae              ------------------------------------------------------------ 

A.aegypti4             ------------------------------------------------------------ 

A.aegypti8             ------------SQQLPQQQHQESQHQQLSPGLLPTTSQ--------------------- 

H.saltator             ------------------------------------------------------------ 

O.abietinus            ---------AISRTEIDQPHHQHQQHQQSH------------------------------ 

                                                                                    

 

H.raphidea56829        PRAPPGKSSPFPVSPEAFLTIDSNTGLDVPQES--PLEPDESSLSPNHH---T-TSHHAH 

P.humanuscorporis      ------------------------------------------------------------ 

Z.nevadensis           ------------------------------------------------------------ 

T.castaneum            -------------------------------MRSGPPTLRQHFRLQQHFNAPQQTHTDSN 

D.ponderosae           ------------------------------------------------------------ 

M.domestica            -EHSELIDHTFNQLSDLFFPTDSNQSLLSPTLDSNPS--READSSTQHN-----HHHHSH 

A.gambiae              ----------LDKFVELFSAAQPHTPAESITTES--------YLADQT------QHSNS- 

A.aegypti4             ------------------------------------------------------------ 

A.aegypti8             --------HQLDKFVELFGASQSQSTEEAISSES--------YL-DQT------QHSNS- 

H.saltator             ------------------------------------------------------------ 

O.abietinus            ---------------------------------------------QQR------QRPAS- 

 



     
   
  


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




H.raphidea56829        HHHTSNMLVLQPQQTLLHSSVAEALSTSYNLTSSLCDESLGSASGEEFKLSTSFTPPAST 

P.humanuscorporis      -------------------------------------MPRGGF-GNAMHVIWV-VAPFGS 

Z.nevadensis           ------------------------------------------------------------ 

T.castaneum            NNSPAYNFHLQNKCTVLVQGEVS---SAPLVAASAQPSAPTSP-QSSMLLLQT-QTPFGS 

D.ponderosae           ------------------------------------------------------------ 

M.domestica            HHHHSQLQDLHSSCETLVGSSED-------ITSSLENLTKLTC-LREKRLSSI-PE---- 

A.gambiae              --SSDTLVGLEDNPSTFGGSSDS-------IPSALLKA----S-YKEE----L-PSPFSA 

A.aegypti4             ------------------------------------------------------------ 

A.aegypti8             --SSDTLVGLEENPSTFGGSNDS-------IPTAILKA----T-YKEESLTDL-QDPFSA 

H.saltator             ------------------------------------------------------------ 

O.abietinus            --ISDSPLPCNNQATTTTATAFT-------VASSM-------------LLLQT-QSPFGC 

                                                                                    

 

H.raphidea56829        SYGESGAEGSFSDVFHADYLLQTTPLEDLKPVITQASS---------------------- 

P.humanuscorporis      STFAELLSAPYSEDVG---------GETLDPFPE-------------------------- 

Z.nevadensis           ------------------------------------------------------------ 

T.castaneum            SSFADLLSAPFSDDPSSVL-----PPEDLDPFPD-------------------------- 

D.ponderosae           ------------------------------------------------------------ 

M.domestica            --QHSLRTTSNSEADHSSLCFDRSTPQEIGLLSLRSSSDPAIALHALQERQQQQHQ---- 

A.gambiae              GPSTR---APTTEPPDTDLLFESSSTEELGLLTLRSSSDPVLASSARLPQAIVHAQQGQL 

A.aegypti4             ------------------------------------------------------------ 

A.aegypti8             GPSRA---Q--TTEPEQDLLLETSSTEELGLLTLRSSSDPVLASSARQQPQPPHPQLLQH 

H.saltator             ------------------------------------------------------------ 

O.abietinus            STLADLLTVPYSEPTDAGS-----LPDELDPFPEIQLGNPQGAISAGI--ESVHSQQ--- 

                                                                                    

 

H.raphidea56829        ---TPPPGSPPTQVNITATASVASTLPSFQETYSPRYRPLGA---------DVFTFKADE 

P.humanuscorporis      -------------VVFHSQPLSPAPLPSFQEIYSPRFPTRQ---------------TKSP 

Z.nevadensis           ---------------------------------------------------------MDE 

T.castaneum            -------------VALQSQPASPAPLPSFQETYSVRYNAPF---------------KMDE 

D.ponderosae           ---------------------------------------------------------MDE 

M.domestica            -TSTAGGSVRGVGDPLLSPLGGPLSLPSFEETYSLKYGTTPTGGSASTVSTSDLQIKMDE 

A.gambiae              RPNAPATAGPSGVESVAAAAAAASLLPSFQETYPIKY---N--------QLASYGLKMDD 

A.aegypti4             ---------------------------------------------------------MDE 

A.aegypti8             PAQRP-GPRPISSTEIPSGSAANSLLPSFQETYPIKY---N--------QLASFGLKMDE 

H.saltator             ------------------------------------------------------------ 

O.abietinus            ---PPHQQHPPLPGDVQTDSLSPTPLPSFQETYTVQRYSRQ--------DIVGLGLKMDE 

                                                                                    

 

H.raphidea56829        PRPSTAAVECYPQPPPAHQTF--------------------------------------- 

P.humanuscorporis      --------ELNNIGIKMDEDYVVY---------HHHHPSPAMP----------------- 

Z.nevadensis           --------ECYNVP----TPYNHN---------HHH-HHPAVV----------------- 

T.castaneum            --------ECF-NV----S------------------YHHPPH----------------- 

D.ponderosae           --------DCGFNV-------------------------APYH----------------- 

M.domestica            --------DCFPLNTSSGEGIGGP---ALNQAQTHHHHH---QHQQQQHLHNQQQQHHSQ 

A.gambiae              --------DCFKMATSPHHHQ-------AV---------------------TAAYAHHG- 

A.aegypti4             --------DCFKIAASPHHQS-------V------------------------GYGHHG- 

A.aegypti8             --------DCFKIAASPHHQS-------V------------------------GYGHHG- 

H.saltator             ------------------------------------------------------------ 

O.abietinus            --------DSYDSVYTCGALYPTEFSPALVPAPPPGAAPPATPPATESATPRAGSAAPGS 

                                                                                    

H.raphidea56829        -----------------TPQPVAPS----------------------------------- 

P.humanuscorporis      --------------------------------------TTPIQSPYDFHSQHF------- 

Z.nevadensis           --------------------------------------PTPAPSPYDFQPS--AP----- 

T.castaneum            --------------------------------------HVSAPHHYDYQQL-QYT----- 

D.ponderosae           --------------------------------------PVPTSHHYEYQQLHQYP----- 

M.domestica            LGNNHNSLLGNQQQQQ--------QQQSATQQQPHLPQQTHHQHHTQQQQQNSNN---FN 

A.gambiae              --S----VYGHG------------------------HQHHHHQHHAHTAGGASGGITQYN 

A.aegypti4             --Y------GHH------------------------AAAVH-QPHYEFPQHTTAPPTQYS 

A.aegypti8             --Y------GHH------------------------AAAVH-QPHYEFPQHTTAPPTQYS 

H.saltator             ------------------------------------------------------------ 

O.abietinus            AGP----ATSPAASAAADPPPAAPCAPPPPQPSPPPXQQQHHRQDYFSPE--SGPVTTVA 

                                                                                    


    
  



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





H.raphidea56829        ---------AAAPPP--PPPSAPTATEAHTSYE---------SFPPQPQPTAQMFSRVTS 

P.humanuscorporis      --------SPYYQQ---------QPHHPNQGYE--------------------------- 

Z.nevadensis           ------QPAPYSPY---------FPQQ-SPGFEP-------------------------- 

T.castaneum            ------ASSPYYPP---------PQTC-SPGFDT-------------------------- 

D.ponderosae           ------VASPYYPP---------PPTC-SPSFDA-------------------------- 

M.domestica            YHGHF--NATTTP-------ASSTSSVSSSPYEFTNGTETSGSFNTSTSGE-NFY----- 

A.gambiae              -----------NP----AGP--PGSATSSCKYDLSIN----NEFQELLQQQ-TF---VPL 

A.aegypti4             -----------NP----SP---GGSFYPTPAYEQHAA----VSQPRNTTQT-NT---STI 

A.aegypti8             -----------NP----SP---GGSFYPTPAYEQHAA----VSQPRNTTQT-NT---STI 

H.saltator             ----------------------------------------------------------MV 

O.abietinus            LITPQPAGAVPTPPPPPPPPPPPPPPPPPPPPPAPAM----ASVPASQQGS-PYSTLSMV 

                                                                                    

 

H.raphidea56829        YSQP-----VPV-THTYTAPSKTYGSDFYQTPYEGLQ------------------PLH-- 

P.humanuscorporis      ---------------SSGGPQDSYSLPHFP---TSEL---HINTTLNLRQRRASLPLQRS 

Z.nevadensis           ---------------TP-LPQDTYSLPHF--PSTSEL---HVTTTLSPRQRRASLPLQRS 

T.castaneum            ---------------LISQ--ETYSLPAYQTA-TSEL---HVSTALSPRQRRASLPLQRS 

D.ponderosae           ---------------LMAQSGESYSLPTYQVPSATEL---HVSTALSPRQRRASLPLQRS 

M.domestica            ----HQYHLNTQPNNYHSSTAERYSLPTFPTMSDLEAATAVASAAALAPLRRASLPVNRS 

A.gambiae              FRSQGYGGQVG--------AQDTYSLPPFPTVA-ELH-------VTTTCHRRSSLPIQRS 

A.aegypti4             VSFPQNYGAVT--------PQDSYSLPPFPTIA-ELH-------VSTTCYRRASLPLQRS 

A.aegypti8             VSFPQNYGAVT--------PQDSYSLPPFPTIA-ELH-------VSTTCYRRASLPLQRS 

H.saltator             YGAPTAIANVAAPV--------AAPTDLCPNV-DTVV-------VGTARSRRASLPTQRS 

O.abietinus            YGPPSIAGINPVPSNTVLSPPQADHHQPVPGIAPSNA-------ASNARSRRASLPLQRS 

                                                                              * .   

H.raphidea56829        --------QEPYMRPSTSASHYTDM-------VPPSMPFV----PRK------------- 

P.humanuscorporis      ESTNSS--DSPKLRMGMMT------------GPPPSASSSASSSPGCGVPETVA------ 

Z.nevadensis           ESTSSS--ESPKLRLGPIPSG----------GPAPSASSSASSSPGCGGLSDVVSPAVT- 

T.castaneum            ESTSSS--ESPKLRMP---------------G--PSASSSAASSPGG------------- 

D.ponderosae           ESTSSS--ESPKLRMV---------------GTGPSASSSAASSPGG------------- 

M.domestica            ESPLS--NHSPKLPKLVIGSTNTTLHLKHQHATLASAPSSASNSPSVRQQSSTPSLHQQQ 

A.gambiae              ESTSSS--ESPKPPRIAIYNKYSAL---------PSASSSASSSPGYMNNNNPNTINNNE 

A.aegypti4             ESTSSS--ESPKPPRVGIY-KYSAL---------PSASSSASSSPGYINNNNPNTINNNE 

A.aegypti8             ESTSSS--ESPKPPRVGIY-KYSAL---------PSASSSASSSPGYINNNNPNTINNNE 

H.saltator             ESASSGSTESPKPRGSGSGGTAS---------------SVS------------------- 

O.abietinus            ESTS--SNESPKPRGGGSSSS------------------VG------------------- 

                               ..*                                                  

 

H.raphidea56829        -AEPMDPAL---MRIHSPARVSPVEQKPQSPSQLCAVCGDTAACQHYGVRTCEGCKGFFK 

P.humanuscorporis      -------------------PSLLPRPAPQSPSQLCAVCGDTAACQHYGVRTCEGCKGFFK 

Z.nevadensis           -VPPPTPAASTAPSTGGAVPRTSGGPAPQSPSQLCAVCGDTAACQHYGVRTCEGCKGFFK 

T.castaneum            --------------IA---EPPSKGPTPPSPSQLCAVCGDTAACQHYGVRTCEGCKGFFK 

D.ponderosae           --------------PGDQQPQTSKGPTPPSPSQLCAVCGDTAACQHYGVRTCEGCKGFFK 

M.domestica            QLHHH---QHHHQMNQSASDMLNGRVIPTPPSQLCAVCGDTAACQHYGVRTCEGCKGFFK 

A.gambiae              VAAAAAAAAAAAAATSAGGIVGAGAPTPVSPSQLCAVCGDTAACQHYGVRTCEGCKGFFK 

A.aegypti4             VAAAAAAAAVAAAAVAGSATPAPRGPTPQSPSQLCAVCGDTAACQHYGVRTCEGCKGFFK 

A.aegypti8             VAAAAAAAAVAAAAVAGSATPAPRGPTPQSPSQLCAVCGDTAACQHYGVRTCEGCKGFFK 

H.saltator             -------------SPSPGSGTSGGERAPPSPSQLCAVCGDTAACQHYGVRTCEGCKGFFK 

O.abietinus            -------------SP----CSSNGERAPPSPSQLCAVCGDTAACQHYGVRTCEGCKGFFK 

                                                  *  ****************************** 

 

H.raphidea56829        RTVQKNAKYVCLADKNCPVDKRRRNRCQFCRFQKCLAVGMVKEVVRTDNLKGRRGRLPSK 

P.humanuscorporis      RTVQKGSKYVCLADKSCPVDKRRRNRCQFCRFQKCLAVGMVKEVVRTDSLKGRRGRLPSK 

Z.nevadensis           RTVQKGSKYVCLADKACPVDKRRRNRCQFCRFQKCLAVGMVKEVVRTDSLKGRRGRLPSK 

T.castaneum            RTVQKGSKYVCLADKACPVDKRRRNRCQFCRFQKCLAVGMVKEVVRTDSLKGRRGRLPSK 

D.ponderosae           RTVQKGSKYVCLADKACPVDKRRRNRCQFCRFQKCLAVGMVKEVVRTDSLKGRRGRLPSK 

M.domestica            RTVQKGSKYVCLADKNCPVDKRRRNRCQFCRFQKCLAVGMVKEVVRTDSLKGRRGRLPSK 

A.gambiae              RTVQKGSKYVCLADKACPVDKRRRNRCQFCRFQKCLAVGMVKEVVRTDSLKGRRGRLPSK 

A.aegypti4             RTVQKGSKYVCLADKACPVDKRRRNRCQFCRFQKCLAVGMVKEVVRTDSLKGRRGRLPSK 

A.aegypti8             RTVQKGSKYVCLADKACPVDKRRRNRCQFCRFQKCLAVGMVKEVVRTDSLKGRRGRLPSK 

H.saltator             RTVQKGSKYVCLAEKACPVDKRRRNRCQFCRFQKCLVVGMVKEVVRTDSLKGRRGRLPSK 

O.abietinus            RTVQKGSKYVCLAEKACPVDKRRRNRCQFCRFQKCLMVGMVKEVVRTDSLKGRRGRLPSK 

                       ***** :******:* ******************** ***********.*********** 


    
  


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




H.raphidea56829        PKSPQESPPSPPVSLITSLVRAHVDTTPDVSNLDYSQYKEPSGGAET-PTTEAEKVQQFY 

P.humanuscorporis      PKSPQESPPSPPVSLITALVRAHVDTTPDLANLDFSQYREPIPGEPP--MSEAEKIQQFY 

Z.nevadensis           PKSPQESPPSPPVSLITALVRAHVDTTPDLANLDYSQYREPTPNEPP--MSEAEKIQQFY 

T.castaneum            PKSPQESPPSPPVSLITALVRAHVDTTPDLANLDYSQYLEPSPIEPV--ISEAEKIQQFY 

D.ponderosae           PKSPQESPPSPPVSLITALVRAHVDTTPDLANLDYSQYMEPSPIEPV--ISEVEKIQQFY 

M.domestica            PKSPQESPPSPPVSLITALVRSHVDTTPDPSCLDYSQYREPGQADLPLVMSEAEKVQQFY 

A.gambiae              PKSPQESPPSPPVSMITALVRAHVDTTPDLASLDYSQYREPGQNEPI--ITEAEKVQQFY 

A.aegypti4             PKSPQESPPSPPVSMITALVRAHVDTTPDLASLDYSQYREPGQNEPI--ISEAEKVQQFY 

A.aegypti8             PKSPQESPPSPPVSMITALVRAHVDTTPDLASLDYSQYREPGQNEPI--ISEAEKVQQFY 

H.saltator             PKSPQESPPSPPVSLITALVRAHLDTTPDKASLDYSQYRQPRPGDPP--ITEAEKIQQFY 

O.abietinus            PKSPQESPPSPPVSLITALVRAHVDTTPDLANLDYSQYREAGPNDPP--VTEAEKIQQFY 

                       **************:**:***:*:***** : **:*** :          :*.**:**** 

 

H.raphidea56829        ALLVSSIEVIRNFADKISGYQDLAKEDQELLFHSASLELFVLRLAYRFMNSPDDVKVVFD 

P.humanuscorporis      SLLTTSVDVIRHFADKIPGFTELTKEDQDLLFQSASLELFVLRLAYRT--KADDTKLTFC 

Z.nevadensis           SLLTTSVDVIRTFADKIPGFVELNRDDQELLFQSASLELFVLRLAHRT--RPDDTKLTFC 

T.castaneum            TLLTTSVDVIKNFADKIPGFQELCPEDRELLFQSASLELFVLRLAYRT--HPNDTKLTFC 

D.ponderosae           SLLTTSVDVIKSFADKIPGFLDICQEDRELLFQSAYLELFVLRLSYRT--HPNDTKLTFC 

M.domestica            NLLTTSVDVIKQFAEKIPGYSDLTQEDQELLLQSASLELFVLRLSYRA--RVDDTKMTFC 

A.gambiae              NLLTTSVDVIKHFADKLPGYNDLSVEDQELLFQSASLELFVLRLSYRA--RSDDTKMTFC 

A.aegypti4             NLLTTSVDVIKQFADKLPGFSDLSSDDQELLFQSASLELFVLRLSYRA--RIDDTKMTFC 

A.aegypti8             NLLTTSVDVIKQFADKLPGFSDLSSDDQELLFQSASLELFVLRLSYRA--RIDDTKMTFC 

H.saltator             NLLTTSIDVIRNFADKIPGFTDLVREDQELLFQSASLELFVLRLAYRT--NPDDTKLVFC 

O.abietinus            NLLTSSVDVIRNFADKIPGFSDLTREDQELLFQSASLELFVLRLAYRT--RANDTRLTFC 

                        **.:*::**: **:*: *: ::  :*::**::** ********::*     :*.::.*  

 

H.raphidea56829        NGCVLHRAQCERSFGEWLQGILDFAASLKAMELDISAFACLSALTIITERHGLKDTKKVE 

P.humanuscorporis      NGVVLDKHQCQRSFGDWLHAILDFCQSLHAMDIDISAFACLCALTLITERHGLKDPHKVE 

Z.nevadensis           NGVVLDKQQCQRSFGDWLHAILDFCHSLHAMDIDISAFACLCALTLVTERHGLKEPHKVE 

T.castaneum            NGVVLDKQQCQRSFGDWLHAIMEFCSSLMAMEIDISAFACLCALTLITERHGLKEPHRVE 

D.ponderosae           NGMVLDMQQCQRSFGDWLHGIMEFCSGLHAMEIDISAFACLCALTLITERHGLKESHKVE 

M.domestica            NGIVLHRSQCQRSFGDWLNGILEFSKSLHSLEIDISAFACLCALTLITDRHGLREPKKVE 

A.gambiae              NGVVLHRHQCQRSFGDWLNAILEFSKSLHAMQIDISAFACLCALTLVTERHGLREPKKVE 

A.aegypti4             NGVVLHKHQCQRSFGDWLNAILEFSKSLHSMEIDISAFACLCALTLVTERYGLREPKKVE 

A.aegypti8             NGVVLHKHQCQRSFGDWLNAILEFSKSLHSMEIDISAFACLCALTLVTERYGLREPKKVE 

H.saltator             NGVVLALEQCQRSFGDWLHSILDFCKALHFLEVDISAFACLCALTLVTERYGLKEPQRME 

O.abietinus            NGVVLARSQCQRSFGDWLHGIFDFCQALHVLDVDISAFACLCALTLVTERHGLREPHRVE 

                       ** **   **:****:**..*::*. .*  :::********.***::*:*:**:: :::* 

 

H.raphidea56829        QLQMKIISSLRDHVTYNSDAQKKPHYFSRILGKLPELRSLSVQGLQRIFYLKLEDLVPAP 

P.humanuscorporis      QLQMKIIGSLRDHVTYNAEAQRKQHYFSRLLGKLPELRSLSVQGLQRIFYLKLEDLVPAP 

Z.nevadensis           QLQMKIIGSLRDHVTYNAEAQRKTHYFSRLLGKLPELRSLSVQGLQRIFYLKLEDLVPAP 

T.castaneum            QLQMKIISSLRDHVTYNAEAQRKAHYFSRLLGKLPELRSLSVQGLQRIFYLKLEDLVPAP 

D.ponderosae           QLQMKIISSLRDHVTYNAEAQRKAHYFSRLLGKLPELRSLSVAGLQRIFYLKLEDLVPAP 

M.domestica            QLQMKIIGSLRDHVTYNAEAQKKPHYFSRLLGKLPELRSLSVQGLQRIFYLKLEDLVPAP 

A.gambiae              QLQMKIISSLRDHVTYNSEAQRKPHYFSRLLGKLPELRSLSVQGLQRIFYLKLEDLVPAP 

A.aegypti4             LLQMKIISSLRDHVTYNSEAQRKPHYFNRLLGKLPELRSLSVQGLQRIFYLKLEDLVPAP 

A.aegypti8             LLQMKIISSLRDHVTYNSEAQRKPHYFNRLLGKLPELRSLSVQGLQRIFYLKLEDLVPAP 

H.saltator             QLQMKIISSLRDHVTYNAEAQRKSQYLSYLLGKLPELRSLSVQGLQRIFYLKLEDLVPAP 

O.abietinus            QLQMKIIASLRDHVTYNAEAQRKAHYLSHLLGKLPELRSLSVQGLQRIFYLKLEDLVPAP 

                        ******.*********::**:* :*:. :************ ***************** 

 

H.raphidea56829        QLIENMFVSSIPF------------------------------- 

P.humanuscorporis      PLIENMFVASFGKKKTKITRNEDETREEPTESTAEIYLFTILGR 

Z.nevadensis           PLIENMFVASLPF------------------------------- 

T.castaneum            PLIEKMFVASLPF------------------------------- 

D.ponderosae           PLIEKMFVASLPF------------------------------- 

M.domestica            ALIENMFVASLPF------------------------------- 

A.gambiae              PLIENMFLASLPF------------------------------- 

A.aegypti4             PLIENMFLASLPF------------------------------- 

A.aegypti8             PLIENMFLASLPF------------------------------- 

H.saltator             PLIETMFVGSLPF------------------------------- 

O.abietinus            PLIETMFVASLPF------------------------------- 

                        ***.**:.*:                                  


    
  


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




   










  

        
    
     
     


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




 
 
   

  


     
  



     


   
   
   

   
   





 







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


 
































































































































































































































































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-122:                                                           ca :-121 

-120: ataatcggttcgacctcacacacccctcttcacagaaattgcaaattaccgtgcatcaag :-61 

   1: tgaattccagcgttaagaaccagactgtcttgatagtaataaggtgttgttgatgtcggc :0 

   1: ATGTCGAATTCAGTGGGCCGCCAGTCGCCACTAAATATGACCCCAGATACCCTTCTGTCT :60 

      M  S  N  S  V  G  R  Q  S  P  L  N  M  T  P  D  T  L  L  S 

  61: CCCACTTCCTCCACAACCACATCCTCCAATTTCAACACAACCAATGGCGAGCCCGCATCA :120 

      P  T  S  S  T  T  T  S  S  N  F  N  T  T  N  G  E  P  A  S 

 121: CCAAGCATCCCTCCATTCACTATTGGGTCAAGTGGAACCAATTACCTAAGTACGAGTAGC :180 

      P  S  I  P  P  F  T  I  G  S  S  G  T  N  Y  L  S  T  S  S 

 181: ACCACATCTCCTACTCAACAGTTTCCCCCTAACCACCCGCTCTCAGGATCAAAACATTTA :240 

      T  T  S  P  T  Q  Q  F  P  P  N  H  P  L  S  G  S  K  H  L 

 240: TGTTCCATTTGTGGTGATCGTGCTTCTGGCAAGCACTATGGCGTCTACAGCTGTGAGGGT :300 

      C  S  I  C  G  D  R  A  S  G  K  H  Y  G  V  Y  S  C  E  G 

 301: TGCAAGGGATTCTTCAAACGCACTGTGCGAAAGGATCTCTCCTATGCTTGCCGAGAAGAC :360 

      C  K  G  F  F  K  R  T  V  R  K  D  L  S  Y  A  C  R  E  D 

 361: CGCAGCTGCACTATTGACAAAAGACAGAGAAATCGATGCCAGTACTGTCGTTACCAAAAG :420 

      R  S  C  T  I  D  K  R  Q  R  N  R  C  Q  Y  C  R  Y  Q  K 

 421: TGTTTGTCCAAGGGGATGAAGAGGGAAGCTGTCCAGGAGGAGCGGCAGCGGACCAAGGGG :480 

      C  L  S  K  G  M  K  R  E  A  V  Q  E  E  R  Q  R  T  K  G 

 481: GACAAAAGCGAAATGGAGTTGGATACAGCCTCCAGTGCTGCTGCTGACATGCCAGTTGCA :540 

      D  K  S  E  M  E  L  D  T  A  S  S  A  A  A  D  M  P  V  A 

 541: CAGATCAAGGAAGCAGAGATGAGAGTCGAGCCCACTGATGACCTCATCATGGAACCTGGG :600 

      Q  I  K  E  A  E  M  R  V  E  P  T  D  D  L  I  M  E  P  G 

 601: GATGCAGTAAATAACATCTGCCGTGCAGCAGGAAGACAGCTTATTCTGCTTGTGGATTGG :660 

      D  A  V  N  N  I  C  R  A  A  G  R  Q  L  I  L  L  V  D  W 

 661: GCTAAACACATCCCACATTTCATTGAACTACCCATTGAGGACCAAGTGGTGCTGCTTAGA :720 

      A  K  H  I  P  H  F  I  E  L  P  I  E  D  Q  V  V  L  L  R 

 721: GCTGGGTGGAATGAACTACTAATTGCAGCATTTTCCCATCGTAGCATAGAAGTTGAGTCT :780 

      A  G  W  N  E  L  L  I  A  A  F  S  H  R  S  I  E  V  E  S 

 781: GGCATAGTATTAGCAACTGGTGTTGTGATTGAGCGAAATGAAGCCCATCAGGCAGGTGTG :840 

      G  I  V  L  A  T  G  V  V  I  E  R  N  E  A  H  Q  A  G  V 

 841: GAAGGAATCTATGACCGTGTGTTGTCAGAGTTGGTAGCTAAGATGAGGGAGATGAAGATG :900 

      E  G  I  Y  D  R  V  L  S  E  L  V  A  K  M  R  E  M  K  M 

 901: GACAAAACAGAACTTGGATGCTTACGCTCCATTGTCTTATTTAATCCAGATGCTAAGGAT :960 

      D  K  T  E  L  G  C  L  R  S  I  V  L  F  N  P  D  A  K  D 

 961: TTGCGTAATGTAAGTGAAGTAGAGTCGTTACGTGAGAAGGTGTATGCTGCATTGGAGGAA :1020 

      L  R  N  V  S  E  V  E  S  L  R  E  K  V  Y  A  A  L  E  E 

1021: TATACACGCAATACATATCCAGATGAG                                  :1047 

      Y  T  R  N  T  Y  P  D  E 
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

   

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H.raphidea21609        --------------------------------------------------------MSNS
M.nipponense2          -----------------------------MSLLY-----------AVRGHDGLDIGMSGS 

M.nipponense5          MIVIKKEKPVMSVSSIIHDTQQRPWTPGEMSLLY-----------AVRGHDGLDIGMSGS 

L.vannamei             MIMIKKEKPVMSVSAIIHESQQRPWGT------------------------GLDIGMSGS 

F.chinensis            MIMIKKEKPVMSVSAIIHESQQRPWGT------------------------GLDIGMSGS 

H.americanus           MIVIKKEKPVMSVSSIIHGSQQRSWTPGEFYGEGPQR----------CYTPGLEIGMSGS 

E.sinensis             --------------------------------------------------------MSGS 

C.sapidus3             --------------------------------------------------------MSGS 

C.sapidus10            --------------------------------------------------------MSGS 

P.trituberculatus      MIMIKKEKPVMSVSSIIHGSQQRPWTPGEFGCGTIQTPAPPPLPSFVSPLQGVDIGMSGS 

S.paramamosain         --------------------------------------------------------MSGS 

                                                                               ** * 

   

H.raphidea21609        VGRQSPLNMTPDTLLSPTSSTTTSSNFNTTNGEPASPSI---PPFTIGSSGTNYLSTS-- 

M.nipponens2           LDRHSPLNVTPDSGSLLS---PATSNYSNTNGEPASPSVSNPQPFVIGSSGS-----GSS 

M.nipponense5          LDRHSPLNVTPDSGSLLS---PATSNYSNTNGEPASPSVSNPQPFVIGSSGS-----GSS 

L.vannamei             LDRQSPLNVTPDTAPLLS---PSPSSYSNTNGGPASPSVPT-PSFTIGSSGNVINSSNGS 

F.chinensis            LDRQSPLNVTPDTAPLLS---PSPSSYSNTNGGPASPSVPT-PSFTIGSSGNVINSSNGS 

H.americanus           LDRQSPLNVTSDTASLLS---PSSSSFSSANGGPASPSIPT-APFTIGSSGNMLSSSN-S 

E.sinensis             LDRQSPLSVAPDTVSLLS---PA-PAFSNANGGPASPSIST-SPFTIGSS-------N-T 

C.sapidus3             LDRQSPLSVAPDTVSLLS---PA-PSFSNANGGPASPSIST-SPFTIGSS-------N-T 

C.sapidus10            LDRQSPLSVAPDTVSLLS---PA-PSFSNANGGPASPSIST-SPFTIGSS-------N-T 

P.trituberculatus      LDRQSPLSVAPDTVSLLS---PA-PSFSNANGGPASPSIST-SPFTIGSS-------N-T 

S.paramamosain         LDRQSPLSVAPDTVSLLS---PA-PSFSNANGGPASPSIST-SPFTIGSS-------N-T 

                       : *:***.:: *:    :    :   :..:** *****:     *.****           

 

H.raphidea21609        -STTSPTQQFPPNHPLSGSKHLCSICGDRASGKHYGVYSCEGCKGFFKRTVRKDLSYACR 

M.nipponense2          SGLSTSPTQYPPNHPLSGSKHLCSICGDRASGKHYGVYSCEGCKGFFKRTVRKDLSYACR 

M.nipponense5          SGLSTSPTQYPPNHPLSGSKHLCSICGDRASGKHYGVYSCEGCKGFFKRTVRKDLSYACR 

L.vannamei             SNLSTSPSQYPPNHPLSGSKHLCSICGDRASGKHYGVYSCEGCKGFFKRTVRKDLTYACR 

F.chinensis            SNLSTSPSQYPPNHPLSGSKHLCSICGDRASGKHYGVYSCEGCKGFFKRTVRKDLTYACR 

H.americanus           NSLSTSPNQYPPSHPLSGSKHLCSICGDRASGKHYGVYSCEGCKGFFKRTVRKDLTYACR 

E.sinensis             SGLSTSPTQYPPSHPLSGSKHLCSICGDRASGKHYGVYSCEGCKGFFKRTVRKDLTYACR 

C.sapidus3             TSLSTSPTQYPPSHPLSGSKHLCSICGDRASGKHYGVYSCEGCKGFFKRTVRKDLTYACR 

C.sapidus10            TSLSTSPTQYPPSHPLSGSKHLCSICGDRASGKHYGVYSCEGCKGFFKRTVRKDLTYACR 

P.trituberculatus      TGLSTSPTQYPPSHPLSGSKHLCSICGDRASGKHYGVYSCEGCKGFFKRTVRKDLTYACR 

S.paramamosain         TSLSTSPTQYPPSHPLSGSKHLCSICGDRASGKHYGVYSCEGCKGFFKRTVRKDLTYACR 

                          ::   *:**.******************************************:**** 

 

H.raphidea21609        EDRSCTIDKRQRNRCQYCRYQKCLSKGMKREAV-----QEERQRTKGDKSEMELDTASSA 

M.nipponense2          EDRVCTIDKRQRNRCQYCRYQKCLSMGMKREAV-----QEERQRTKGDKGDGDPDSSCGG 

M.nipponense5          EDRVCTIDKRQRNRCQYCRYQKCLSMGMKREAV-----QEERQRTKGDKGDGDPDSSCGG 

L.vannamei             EERGCTIDKRQRNRCQYCRYQKCLSMGMKREAV-----QEERQRTKGDKE-VDTDSALGG 

F.chinensis            EERGCTIDKRQRNRCQYCRYQKCLSMGMKREAV-----QEERQRTKGDKE-VDTDSALGG 

H.americanus           EDRSCTIDKRQRNRCQFCRYQKCLSMGMKREAV-----QEERQRTKGDKGDGDTESSCGG 

E.sinensis             EERSCTIDKRQRNRCQYCRYQKCLTMGMKREAV-----QEERQRTKGDKGDGDTESSCGA 

C.sapidus3             EERSCTIDKRQRNRCQYCRYQKCLSMGMKREAVQVGAVEEERQRTKGDKGDGDTESSCGA 

C.sapidus10              EERSCTIDKRQRNRCQYCRYQKCLSMGMKREAV-----QEERQRTKGDKGDGDTESSCGA 

P.trituberculatus      EERSCTIDKRQRNRCQYCRYQKCLSMGMKREAV-----QEERQRTKGDKGDGDTESSCGA 

S.paramamosain         EERSCTIDKRQRNRCQYCRYQKCLSMGMKREAV-----QEERQRTKGDKGDGDTESSCGA 

                       *:* ************:*******: *******     :**********   : ::: .. 
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
   
   







212









H.raphidea21609        AADMPVAQIKEAEMRVEPTDDLIMEPG-DAVNNICRAAGRQLILLVDWAKHIPHFIELPI 

M.nipponense2          IPDMPISSIHEAETIVDPTDEQPVDQG-DAVTNICQAADRHLVQLVEWAKHIPHFTDLPV 

M.nipponense5          IPDMPISSIHEAETIVDPTDEQPVDQG-DAVTNICQAADRHLVQLVEWAKHIPHFTDLPV 

L.vannamei             VNDMPISQIRDAELNSDPTDDLLFEEG-DAVSHICQAADRHLVQLVEWAKHIPHFTELPV 

F.chinensis            VNDMPISQIRDAELNSDPTDDLLFEEG-DAVSHICQAADRHLVQLVEWAKHIPHFTELSV 

H.americanus           ISDMPITSIREAELSVEHTDEQPLDQG-DAVTNICQAADRHLVQLVEWAKHIPHFTDLPV 

E.sinensis             ISDMPIASIREAELTVEPIDEQPLDQGQDVVSNICQAADRHLVQLVEWAKHIPHFTDLPI 

C.sapidus3             ISDMPIASIREAELSVDPIDEQPLDQG-DVVSNICQAADRHLVQLVEWAKHIPHFTDLPI 

C.sapidus10            ISDMPIASIREAELSVDPIDEQPLDQG-DVVSNICQAADRHLVQLVEWAKHIPHFTDLPI 

P.trituberculatus      ISDMPIASIREAELSVDPIDEQPLDQG-DVVSNICQAADRHLVQLVEWAKHIPHFTDLPI 

S.paramamosain         ISDMPIASIREAELSVDPIDEQPLDQG-DVVSNICQAADRHLVQLVEWAKHIPHFTDLPI 

                         ***::.*::**   :  *:  .: * *.*..**:** *:*: **:******** :* : 

 

H.raphidea21609        EDQVVLLRAGWNELLIAAFSHRSIEVESGIVLATGVVIERNEAHQAGVEGIYDRVLSELV 

M.nipponense2          EDQVVLLKAGWNELLIAAFSHRSMGVKDGIVLATGLVVHRSSAHQAGVGAIFDRVLSELI 

M.nipponense5          EDQVVLLKAGWNELLIAAFSHRSMGVKDGIVLATGLVVHRSSAHQAGVGAIFDRVLSELI 

L.vannamei             DDQVILLKAGWNELLIASFSHRSMGVKDGIVLATGLVVHRSSAHHAGVGDIFDRVLSELV 

F.chinensis            DDQVILLKAGWNELLIASFSHRSMGVKDGIVLATGLVVHRSSAHHAGVGDIFDRVLSELV 

H.americanus           EDQVVLLKAGWNELLIASFSHRSMGVEDGIVLATGLVVHGSSAHQAGVGTIFDRVLSELV 

E.sinensis             EDQVVLLKAGWNELLIASFSHRSMGVEDGIVLATGLVIHRSSAHQAGVGPIFDRVLSELV 

C.sapidus3             EDQVVLLKAGWNELLIASFSHRSIGVEDGIVLATGLVVHRSSAHQAGVGAIFDRVLSELV 

C.sapidus10            EDQVVLLKAGWNELLIASFSHRSIGVEDGIVLATGLVVHRSSAHQAGVGAIFDRVLSELV 

P.trituberculatus      EDQVVLLKAGWNELLIASFSHRSIGVEDGIVLATGLVVHRSSAHQAGVGAIFDRVLSELV 

S.paramamosain         EDQVVLLKAGWNELLIASFSHRSMGVEDGIVLATGLVVHRSSAHQAGVGAIFDRVLSELV 

                       :***:**:*********:*****: *:.*******:*:. ..**:***  *:*******: 

 

H.raphidea21609        AKMREMKMDKTELGCLRSIVLFNPDAKDLRNVSEVESLREKVYAALEEYTRNTYPDE--- 

M.nipponense2          AKMKEMKMDKTELGCLRSIVLFNPDAKGLIACNEVEILREKVYAALEEYTRTTYPHEPGR 

M.nipponense5          AKMKEMKMDKTELGCLRSIVLFNPDAKGLIACNEVEILREKVYAALEEYTRTTYPHEPGR 

L.vannamei             AKMKEMKMDKTELGCLRSIVLFNPDVKGLSACDTIEVLREKVYATLEEYTRTSYPDQPGR 

F.chinensis            AKMKEMKMDKTELGCLRSIVLFNPDVKGLSACETIEVLREKVYATLEEYTRTSYPDQPGR 

H.americanus           AKMKEMKMDKTELGCLRSIVLYNPDAKGLTCCNDVEILREKVYAALEEYTRTSYPEEPGR 

E.sinensis             AKMKEMKIDKTELGCLRSIVLFNPDAKGLNCCNDVEILREKVYAALEEYTRTTYPDEPGR 

C.sapidus3             SKMKEMKMDKTELGCLRAIVLFNPDAKGVNCCSDVEILREKVYAALEEYTRTTYPDEPGR 

C.sapidus10            SKMKEMKMDKTELGCLRAIVLFNPDAKGVNCCSDVEILREKVYAALEEYTRTTYPDEPGR 

P.trituberculatus      SKMKEMKMDKTELGCLRAIVLFNPDAKGVTCCNDVEILREKVYAALEEYTRTTYPDEPGR 

S.paramamosain         SKMKEMKMDKTELGCLRAIVLFNPDAKGVTCCSDVEILREKVYAALEEYTRTTYPDEPGR 

                       :**:***:*********:***:***.* :   . :* *******:******.:**.:    

 

H.raphidea21609        ------------------------------------------------------- 

M.nipponense2          FVKLVVTITSSQIYRPKTSLEYLFLFKLIGDTPLDNYLMKMLVDGPNTNNPSSN- 

M.nipponense5          FVKLVVTITSSQIYRPKTSLEYLFLFKLIGDTPLDNYLMKMLVDGPNTNNPSSN- 

L.vannamei             FAKLLLRLPALRSI-GLKCLEYLFLFKLLGDTPLDNYLMKMLVENPNSSSPTT-- 

F.chinensis            FAKLLLRLPALRSI-GLKCLEYLFLFKLLGDTPLDNYLMKMLMENPNSSSPTT-- 

H.americanus           FAKLLLRLPALRSI-GLKCLEYLFLFKLIGDTPLDNYLMKMLVDNPNNTSPSS-- 

E.sinensis             FAKLLLRLPALRSI-GLKCLEYLFLFKLIGDTPLESYLMKMLVDNPSSSTTPPTS 

C.sapidus3             FPKLLLRLPSLRSI-GLKCLEYLFFFKLIGDTPLDSYLMKMLVDNPSPSNTSPPS 

C.sapidus10            FPKLLLRLPSLRSI-GLKCLEYLFFFKLIGDTPLDSYLMKMLVDNPSPSNTSPPS 

P.trituberculatus      FPKLLLRLPSLRSI-GLKCLEYLFFFKLIGDTPLDSYLMKMLVDNPSPSNTSPTS 

S.paramamosain         FPKLLLRLPSLRSI-GLKCLEYLFFFKLIGDTPLDSYLMKMLVDNPSPSNTSPTS 

 




    





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




  
     
   












    

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



 
 
   
    



   

    





   
   

   


 








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
-28:                                 cacgtcgtcccattcaggtcgtgaggat :0 

  1: ATGTCATCTCCACTGTCTCTGACTGGCTACAGCGTGGATAGCGTTAATGACGGCAAGAAA :60 

     M  S  S  P  L  S  L  T  G  Y  S  V  D  S  V  N  D  G  K  K 

 61: AAGAAAGGGCCTGCAACGAGGCAGCAAGAAGAACTCTGTCTCGTCTGTGCAGATCGCGCT :120 

     K  K  G  P  A  T  R  Q  Q  E  E  L  C  L  V  C  A  D  R  A 

121: TCTGGCTACCACTACAATGCGCTCACATGTGAAGGTTGCAAAGGATTCTTTCGACGTTCT :180 

     S  G  Y  H  Y  N  A  L  T  C  E  G  C  K  G  F  F  R  R  S 

181: GTCACACGGAATGCAGTCTACCAATGTAAATATGGCAAAAATTGTGAGATGGACATGTAT :240 

     V  T  R  N  A  V  Y  Q  C  K  Y  G  K  N  C  E  M  D  M  Y 

241: ATGAGACGTAAATGCCAGGAATGCCGCTTAAAGAAATGCCTCAGTGTTGGCATGAGACCA :300 

     M  R  R  K  C  Q  E  C  R  L  K  K  C  L  S  V  G  M  R  P 

301: GAATGTGTGGTGCCAGAACAACAGTGTTTGGTGAAAAGAGAAGCAAAGAAGGCAAAGGTG :361 

     E  C  V  V  P  E  Q  Q  C  L  V  K  R  E  A  K  K  A  K  V 

361: AAGAGCAACCGCAAAGAGATAAGCAGTCAATCTCCAGTAGCTGTGGATGGCAACTCACCT :420 

     K  S  N  R  K  E  I  S  S  Q  S  P  V  A  V  D  G  N  S  P 

421: GAAATACCTGGACCCCTCAGTACAAACAGGGTCCTTTCCCCTGAGCAGGATGAACTCATC :480 

     E  I  P  G  P  L  S  T  N  R  V  L  S  P  E  Q  D  E  L  I 

481: CAGAGACTCGTGTACTTCCAGGAGAAATATGAAGAGCCCTCCAAGGTCGAGCTAGATAAC :540 

     Q  R  L  V  Y  F  Q  E  K  Y  E  E  P  S  K  V  E  L  D  N 

541: TTAGCTCATTGCTTCGATGGTGAGGACCCCAGTGACCTGAGATTCAAGCACATAACAGAG :600 

     L  A  H  C  F  D  G  E  D  P  S  D  L  R  F  K  H  I  T  E 

601: ATGACGATACTCACAGTTCAGCTAATCATTGAGTTCGCCAAGAGCCTACCTGGGTTTGAT :660 

     M  T  I  L  T  V  Q  L  I  I  E  F  A  K  S  L  P  G  F  D 

661: AACCTGCATCGTGAAGATCAGATTACTCTACTGAAG                         :696 

     N  L  H  R  E  D  Q  I  T  L  L  K 




 


 

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H.raphidea38631   ------------------------------------------------------------ 
U.pugilator3        ---------------------------------------MAKVL--------ATARVDGM 

U.pugilator10       ------------------------------------------------------------ 

U.pugilator6        ------------------------------------------------------------ 

C.sapidus           -----------------------------------------------------------M 

P.trituberculatus   -----------------------------------------------------------M 

M.nipponense        MEFPRDSPYRGRGMMGHRSPPPQTSSSSSSSSSSSSSSSLAHTLVSPKMDPPSSPYVGGS 

C.crangon           ------------------------------------------------------------ 

M.rosenbergii8      ---------------------------------------MAKVLST---GGGGGSQVGGM 

M.rosenbergii1      ---------------------------------------MAKVLST---GGGGGSQVGGM 

M.rosenbergii2      ---------------------------------------MAKVLST---GGGGGSQVGGM 

                                                                                     

 

H.raphidea38631   ------------------------------------------------------------ 
U.pugilator3        FVLGSGVATLNLST-MGDESCSEVSSSSPLTSPGALSPPALVSVGVSVGMSPPTSLASSD 

U.pugilator10       ------------------------------------------------------------ 

U.pugilator6        ------------------------------------------------------------ 

C.sapidus           FVLGSGVATLNLSA-MGDESCSEVSSSSPLTSPGALSPPALVSVGVNVGMSPPTSLASSD 

P.trituberculatus   FVLGSGVATLNLSA-MGDESCSEVSSSSPLTSPGALSPPALVSVGVNVGMSPPTSLASSD 

M.nipponense        PLVGGSPLGIPRSP--VSPADVVVKTEPPVSPPSDYPPAGMMMMSHKKPRCDPDRMGGGG 

C.crangon           ------------------------------------------------------------ 

M.rosenbergii8      YVLGSGSATLTLSAAVSDESCSEVSSSSPLTAPSSLSPPALVNVGLSVGMSPPISLASSD 

M.rosenbergii1      YVLGSGSATLTLSAAVSDESCSEVSSSSPLTAPSSLSPPALVNVGLSVGMSPPISLASSD 

M.rosenbergii2      YVLGSGSATLTLSAAVSDESCSEVSSSSPLTAPSSLSPPALVNVGLSVGMSPPISLASSD 

                                                                                     

 

H.raphidea38631   ------------------------------------------------------------ 
U.pugilator3        IGEVDLDFWDLDLNSPSP--PHGMASVAST-------------------NALLLNPRAVA 

U.pugilator10       ------------------------------------------------------------ 

U.pugilator6        ------------------------------------------------------------ 

C.sapidus           IGEVDLDFWDLDLNSPSP--PHGMASIAST-------------------NALLLNPRAMA 

P.trituberculatus   IGEVDLDFWDLDLNSPSP--PHGMASIAST-------------------NALLLNPRAMA 

M.nipponense        VGDWAPSPCNMSVDSLSPPPPHHHQGGGSSSSSNGLSAGSLGHHHPSSGHLSPLSSSSYD 

C.crangon           ------------------------------------------------------------ 

M.rosenbergii8      IGEVDLDFWDLDLNSHSP--PHGLAAAAS--------------------TTSVLVERGIK 

M.rosenbergii1      IGEVDLDFWDLDLNSHSP--PHGLAAAAS--------------------TTSVLVERGIK 

M.rosenbergii2      IGEVDLDFWDLDLNSHSP--PHGLAAAAS--------------------TTSVLVERGIK 

                                                                                      

 

H.raphidea38631   -------------MSSPLSLTGYSVDSVNDGKKKKGPATRQQEELCLVCADRASGYHYNA 
U.pugilator3        SPSDTSSLSGRDDMSPPSSLSNFGADSYGDLKKKKGPIPRQQEELCLVCGDRASGYHYNA 

U.pugilator10       ----------RDDMSPPSSLSNFGADSYGDLKKKKGPIPRQQEELCLVCGDRASGYHYNA 

U.pugilator6        ----------RDDMSPPSSLSNFGADSYGDLKKKKGPIPRQQEELCLVCGDRASGYHYNA 

C.sapidus           SPSDTSSLSGRDDMSPPSSVGNYSADSFGDLKKKKGPIPRQQEELCLVCGDRASGYHYNA 

P.trituberculatus   SPSDTSSLSGRDDMSPPSSVSNYSADSFGDLKKKKGPIPRQQEELCLVCGDRASGYHYNA 

M.nipponense        PNSPYPSKSGRDDMSPPSSLNGYSMDSYSDHRKKKGPIARQQEELCLVCADRASGYHYNA 

C.crangon           -------------MSPPSSVNGYSMDSYGDLKKKKGPIPRQQEELCLVCGDRASGYHYNA 

M.rosenbergii8      AYSDTSSISGRDDMSPPSSLNGYSMDSYSDLKKKKGPIPRQQEELCLVCADRASGYHYNA 

M.rosenbergii1      AYSDTSSISGRDDMSPPSSLNGYSMDSYSDLKKKKGPIPRQQEELCLVCADRASGYHYNA 

M.rosenbergii2      AYSDTSSISGRDDMSPPSSLNGYSMDSYSDLKKKKGPIPRQQEELCLVCADRASGYHYNA 

                                 ** * *:  :. **  * :*****  **********.********** 

 

H.raphidea38631  LTCEGCKGFFRRSVTRNAVYQCKYGKNCEMDMYMRRKCQECRLKKCLSVGMRPECVVPEQ 
U.pugilator3        LTCEGCKGFFRRSITKNAVYQCKYGNNCEMDMYMRRKCQECRLKKCLNVGMRPECVVPES 

U.pugilator10       LTCEGCKGFFRRSITKNAVYQCKYGNNCEMDMYMRRKCQECRLKKCLNVGMRPECVVPES 

U.pugilator6        LTCEGCKGFFRRSITKNAVYQCKYGNNCEMDMYMRRKCQECRLKKCLNVGMRPECVVPES 

C.sapidus           LTCEGCKGFFRRSITKNAVYQCKYGGNCEMDMYMRRKCQECRLKKCLGVGMRPECVVPES 

P.trituberculatus   LTCEGCKGFFRRSITKNAVYQCKYGGNCEMDMYMRRKCQECRLKKCLGVGMRPECVVPES 

M.nipponense        LTCEGCKGFFRRSITKNAVYQCKYGNNCEMDMYMRRKCQECRLKKCLNVGMRPECVVPES 

C.crangon           LTCEGCKGFFRRSITKNAVYQCKYGNNCEMDMYMRRKCQECRLKKCLNVGMRPECVVPES 

M.rosenbergii8      LTCEGCKGFFRRSITKNAVYQCKYGNNCEMDMYMRRKCQECRLKKCLNVGMRPECVVPES 

M.rosenbergii1      LTCEGCKGFFRRSITKNAVYQCKYGNNCEMDMYMRRKCQECRLKKCLNVGMRPECVVPES 

M.rosenbergii2      LTCEGCKGFFRRSITKNAVYQCKYGNNCEMDMYMRRKCQECRLKKCLNVGMRPECVVPES 

                    *************:*:********* ********************* ***********. 



    
    
   




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





H.raphidea38631   QCLVKREAKKAKVKSNRKEISSQSPVAVDGNS-P-------------------------- 
U.pugilator3        QCQVKREQKKARDKD-KTYPSLGSPIAEDKA-APISPVSK-------------------- 

U.pugilator10       QCQVKREQKKARDKD-KTYPSLGSPIAEDKA-APISPVSK-------------------- 

U.pugilator6        QCQVKREQKKARDKD-KTYPSLGSPIAEDKA-APISPM---------------------- 

C.sapidus           QCVVKREQKKLRDKDKKDYPSQGSPVAEEKA-VPTSPM---------------------- 

P.trituberculatus   QCVVKREQKKLRDKDKKDYPSQGSPLAEEKA-IPTSPM---------------------- 

M.nipponense        QCQVKREQKKAREKDKKDYPSAGSPLVEDNKHSPLSPCKPKG-PSSASVPSYKSNNGTGS 

C.crangon           QCQVKRDQKKAREKDKKDYPSVGSPIVEE-KHTPLSPCKPKGSPSSASAPAYKNSYSGSS 

M.rosenbergii8      QCQVKREQKKAREKDKKDYPSAGSPLVEDNKHSPLS------------------------ 

M.rosenbergii1      QCQVKREQKKAREKDKKDYPSAGSPLVEDNKHSPLS------------------------ 

M.rosenbergii2      QCQVKREQKKAREKDKKDYPSAGSPLVEDNKHSPLSPCKPKG-PSSASVPSYKSNNGTGS 

                    ** ***: ** : *. :   *  **:. :    *                           

 

H.raphidea38631   -------EIPGPLSTNRVLSPEQDELIQRLVYFQEKYEEPSKVELDNLAHCFDGEDPSDL 
U.pugilator3        ------DMSAAPRLNVKPLTREQEELINTLVYYQEEFEQPTEADVKKIRFNFDGEDTSDM 

U.pugilator10       ------DMSAAPRLNVKPLTREQEELINTLVYYQEEFEQPTEADVKKIRFNFDGEDTSDM 

U.pugilator6        --------SAAPRLNVKPLTREQEELINTLVYYQEEFEQPTEADVKKIRFNFDGEDTSDM 

C.sapidus           --------SAGARSNVKPLTREQEELINTLVYYQEQFEQPTEADIKKIRFNFDGEDTSDM 

P.trituberculatus   --------SAGARSNIKPLTREQEELINTLVYYQEQFEQPTEADIKKIRFNFDGEDTSDM 

M.nipponense        FSITPLPLSRGGGTGAKPLTHEQQELIHTLVYYQEEFEQPSEADMKKIKFTFDGEDTSDL 

C.crangon           ISLSPLPMTRL--SGVKPLTHEQQELIHTLVYYQEEFEQPSETDLKKIKFTFDGEDTSDL 

M.rosenbergii8      ----PLPLSRGGGTGAKPLTHEQQELIHTLVYYQEELEQPSEADMKKIKGNDLNEDDSEA 

M.rosenbergii1      ----PLPLSRGGGTGAKPLTHEQQELIHTLVYYQEEFEQPSEADMKKIKFTFDGEDTSDL 

M.rosenbergii2      FSITPLPLSRGGGTGAKPLTHEQQELIHTLVYYQEEFEQPSEADMKKIKFTFDGEDTSDL 

                                    : *: **:***. ***:**: *:*::.::.::      ** *:  

 

H.raphidea38631     RFKHITEMTILTVQLIIEFAKSLPGFDNLHREDQITLLK--------------------- 

U.pugilator3        RFRHITEMTILTVQLIVEFSKQLPGFATLQREDQITLLKACSSEVMMLRAARRYDAKTDS 

U.pugilator10       RFRHITEMTILTVQLIVEFSKQLPGFATLQREDQITLLKACSSEVMMLRAARRYDAKTDS 

U.pugilator6        RFRHITEMTILTVQLIVEFSKQLPGFATLQREDQITLLKACSSEVMMLRAARRYDAKTDS 

C.sapidus           RFRHITEMTILTVQLIVEFSKQLPGFGTLQREDQITLLKACSSEVMMLRAARFYDAKTDC 

P.trituberculatus   RFRHITGMTILTVQLIVEFSKQLPGFGTLQREDQITLLKACSSEVMMLRAARFYDAKTDC 

M.nipponense        RFKHITEMTILTVQLIVEFSKQLPGFDTLQREDQITLLKACSSEVMMLRAARRYDASTDS 

C.crangon           RFKHITEMTILTVQLIVEFSKQLPGFDTLQREDQITLLKACSSEVMMLRAARRYDANTDS 

M.rosenbergii8      KFTHITDMTILTVQLIVEFSKHLPGFDTLLREDQITLLKACSSEVMMLRAARRYDASTDS 

M.rosenbergii1      RFKHITEMTILTVQLIVEFSKQLPGFDTLQREDQITLLKACSSEVMMLRAARRYDASTDS 

M.rosenbergii2      RFKHITEMTILTVQLIVEFSKQLPGFDTLQREDQITLLKACSSEVMMLRAARRYDASTDS 

                    :* *** *********:**:* **** .* *********                     
H.raphidea38631   ------------------------------------------------------------ 
U.pugilator3        IVFGNNYPYTQASYALAGLGESAEILFRFCRSLCKMKVDNAEYALLAAIAIFSERPNLKE 

U.pugilator10       IVFGNNYPYTQASYALAGLGESAEILFRFCRSLCKMKVDNAEYALLAAIAIFSERPNLKE 

U.pugilator6        IVFGNNYPYTQASYALAGLGESAEILFRFCRSLCKMKVDNAEYALLAAIAIFSERPNLKE 

C.sapidus           IVFGNTLPYTQTSYEFAGLGESSQILFRFCRNLCKMKVDNAEYALLSAIIIFSERPNLKE 

P.trituberculatus   IVFGNTLPYTQTSYEFAGLGDSSQILFRFCRNLCKMKVDNAEYALLSAIIISSERPNLKE 

M.nipponense        IVFGNNYPYTLDSYESAGLGESAGAIFQFCRNLCKMKVDNAEYALLAAIAIFSERPSLKE 

C.crangon           IVFGNNYPYTQDSYESAGLGESAAAIFQFCRNLCKMKVDNAEYALLAAIAIFSGKTSQLA 

M.rosenbergii8      IVFGNNYPYTLDSYESAGLGESAGAIFQFCRNLCKMKVDNAEYALLAAIAIFSERPSLKE 

M.rosenbergii1      IVFGNNYPYTLDSYESAGLGESAGAIFQFCRNLCKMKVDNAEYALLAAIAIFSERPSLKE 

M.rosenbergii2      IVFGNNYPYTLDSYESAGLGESAGAIFQFCRNLCKMKVDNAEYALLAAIAIFSERPSLKE 

                                                                                     

H.raphidea38631   ------------------------------------------------------------ 
U.pugilator3        LKKVEKLQEIYLEALKSYVENRRLPRSNMVFAKLLNILTELRTLGNINSEMCFSLTLKNK 

U.pugilator10       LKKVEKLQEIYLEALKSYVENRRLPRSNMVFAKLLNILTELRTLGNINSEMCFSLTLKNK 

U.pugilator6        LKKVEKLQEIYLEALKSYVENRRLPRSNMVFAKLLNILTELRTLGNINSEMCFSLTLKNK 

C.sapidus           LQKVEKLQEIYLDALRAYVCNQRFPRPGMVFAKLLNILTELRTLGNLNSEVCFSLKLKNK 

P.trituberculatus   LQKVEKLQEIYLDALKAYVCNQKFPRPGMLFAKLLNVLTELRTLGNLNSEVCFSLKLKNK 

M.nipponense        PHKVEKLQEIYLEALKAHVENRRTPRSSVVFAKLLNILTDLRTLGNLNSEMCFSLTLKNK 

C.crangon           FSISYK----------SSGQKTNT------------------------------------ 

M.rosenbergii8      PHKVEKLQEIYLEALKAHVENRRTPRSSVVFAKLLNILTDLRTLGNLNSEMCFSLTLKNK 

M.rosenbergii1      PHKVEKLQEIYLEALKAHVENRRTPRSSVVFAKLLNILTDLRTLGNLNSEMCFSLTLKNK 

M.rosenbergii2      PHKVEKLQEIYLEALKAHVENRRTPRSSVVFAKLLNILTDLRTLGNLNSEMCFSLTLKNK 

                                                                                     

H.raphidea38631   ------------------ 
U.pugilator3        RLPPFLAEIWDVSGY--- 

U.pugilator10       RLPPFLAEIWDVSGY--- 

U.pugilator6        RLPPFLAEIWDVSGY--- 

C.sapidus           RLPPFLAEIWDVAGC--- 

P.trituberculatus   RLPPFLAEIWDVAGC--- 

M.nipponense        KLPPFLAEIWDIHSCDQY 

C.crangon           ------------------ 

M.rosenbergii8      KLPPFLAEIWDIHSCDQY 

M.rosenbergii1      KLPPFLAEIWDIHSCDQY 

M.rosenbergii2      KLPPFLAEIWDIHSCDQY 

 

        

    
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




  

  
     
    
     







     
        






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




 
  
    

   



      
     
    


 
     


   
   




 





-54:       gggtcggcctcgtcggcgcccagtccgacgggggacgacaagaacgcgcagaac :0 
  1: ATGTCCTGCGTCGTTTGCGGAGACAAGTCCTCGGGCAAACACTACGGCCAATTCACGTGT :60 

     M  S  C  V  V  C  G  D  K  S  S  G  K  H  Y  G  Q  F  T  C 

 61: GAAGGTTGCAAGAGCTTCTTCAAGAGATCAGTTCGCCGAAATCTCCAGTACTCTTGTCGC :120 

     E  G  C  K  S  F  F  K  R  S  V  R  R  N  L  Q  Y  S  C  R 

121: GGGAACCGGAACTGCCCGATCGACCAGCACCACCGAAACCAGTGCCAGTACTGCCGACTC :180 

     G  N  R  N  C  P  I  D  Q  H  H  R  N  Q  C  Q  Y  C  R  L 

181: AGAAAATGTCTTAAGGTCGGGATGAGAAGAGAAGCCGTGCAAAGAGGTCGCATCCCGCCT :240 

     R  K  C  L  K  V  G  M  R  R  E  A  V  Q  R  G  R  I  P  P 

241: TCGCAGGCCATGGGCATGCCAGGACAGTTTCCGCTCACGAACGGGGATGCCCTCAACGGC :300 

     S  Q  A  M  G  M  P  G  Q  F  P  L  T  N  G  D  A  L  N  G 

301: CACACATAC                                                    :309 

     H  T  Y


      


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


 

























































































 













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


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
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
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
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
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
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

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
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






























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
























































































































































































































































































































































































































































































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L.polyphemus1         --------MALAVTSWRDPP-------------PTA---------------GVSVPET-D 

L.polyphemus3         --------MALAVASWRDPP-------------PND---------------GSTVTET-D 

C.teleta              MAL-AVANQPNTVPTWGGHSAEDLAGTTCTTPQTTGPPPAVH----AQPTAGVTAPT--S 

P.paniscus            ------------------------------------------------------------ 

C.floridanus          ------------------------------MPPAHLTPSATPEDITCLVPAGSVLTSRDP 

M.pharaonis           ------------------------------MPPAHLTPSATPEDITCLVPAGSVLTSRDP 

B.terrestris          ------------------------------MPPTHLTPSATPEDITCLVPTGAVLTPRDP 

M.rotundata           ----------------------------------HLTPSATPEDITCLVPTGAVLTPRDP 

H.raphidea47812       ------------------------------------------------------------ 

L.anatina2            MAMTPVSQTTPVVNTWHDPSEEL-NSPTQQQPPPPVPVNVTPVQPVAQTPAGVPATPTSP 

L.anatina10           MAMTPVSQTTPVVNTWHDPSEEL-NSPTQQQPPPPVPVNVTPVQPVAQTPAGVPATPTSP 

                                                                                       

 

L.polyphemus1         LTPQTPT-------DSHNGPPPPPQPSTTSQTVDKNVQHMECVVCGDKSSGKHYGQFTCE 

L.polyphemus3         LAPHTPT-------AVLNGPPPPN---TTSQNADKNLQHLECVVCGDKSSGKHYGQFTCE 

C.teleta              QPPQPPPSIVTDSTST---PTSNNNNNSPGSNSDKTAQTIECIVCGDKSSGKHYGQFTCE 

P.paniscus            ------PGAPATPA------RRGTRPGPPG--SGQSQQHIECVVCGDKSSGKHYGQFTCE 

C.floridanus          LPPSTTPGSQANSS-------------QSGSSQTDKSPNIECVVCGDKSSGKHYGQFTCE 

M.pharaonis           LPPSTTPGSQANSS-------------QSGSSQTDKSPNIECVVCGDKSSGKHYGQFTCE 

B.terrestris          LPPSTTPGSQANSS-------------QSGSSQTDKSPNIECVVCGDKSSGKHYGQFTCE 

M.rotundata           LPPSTTPGSQANSS-------------QSGSSQTDKSPNIECVVCGDKSSGKHYGQFTCE 

H.raphidea47812       ---------------------------------------MSCVVCGDKSSGKHYGQFTCE 

L.anatina2            TTPQQPPQQPSQQQQQGQGQQQGQTPGSQTPSGENKQQHIECVVCGDKSSGKHYGQFTCE 

L.anatina10           TTPQQPPQQPSQQQQQGQGQQQGQTPGSQTPSGENKQQHIECVVCGDKSSGKHYGQFTCE 

                                                             :.*:***************** 

 

L.polyphemus1         GCKSFFKRSVRRNLTYTCRGNRNCPVDQHHRNQCQYCRLKKCLKMGMRREAVQRGRLPPT 

L.polyphemus3         GCKSFFKRSVRRNLTYTCRGNRNCPVDQHHRNQCQYCRLKKCLKMGMRREAVQRGRLPSA 

C.teleta              GCKSFFKRSVRRNLTYSCRGNRNCPIDQHHRNQCQYCRFKKCLKSGMRREAVQRGRVPPT 

P.paniscus            GCKSFFKRSVRRNLTYTCRANRNCPIDQHHRNQCQYCRLKKCLKVGMRREAVQRGRMPPT 

C.floridanus          GCKSFFKRSVRRNLTYSCRGNRNCPIDQHHRNQCQFCRLKKCLKMGMRREAVQRGRVPPS 

M.pharaonis           GCKSFFKRSVRRNLTYSCRGNRNCPIDQHHRNQCQFCRLKKCLKMGMRREAVQRGRVPPS 

B.terrestris          GCKSFFKRSVRRNLTYSCRGNRNCPIDQHHRNQCQFCRLKKCLKMGMRREAVQRGRVPPS 

M.rotundata           GCKSFFKRSVRRNLTYSCRGNRNCPIDQHHRNQCQFCRLKKCLKMGMRREAVQRGRVPPS 

H.raphidea47812       GCKSFFKRSVRRNLQYSCRGNRNCPIDQHHRNQCQYCRLRKCLKVGMRREAVQRGRIPPS 

L.anatina2            GCKSFFKRSVRRNLTYTCRGSRNCPIDQHHRNQCQYCRLKKCLKSGMRREAVQRGRIPPT 

L.anatina10           GCKSFFKRSVRRNLTYTCRGSRNCPIDQHHRNQCQYCRLKKCLKSGMRRE-VQRGRIPPT 

                      ************** *:**..****:*********:**::**** ***** *****:* : 

 

L.polyphemus1         Q---HGLPGQMTLTNGDT-----LNGHSYLSSFISLLLRAEPYQPTRYA-QCMQPNNFMG 

L.polyphemus3         Q---HALPGQMALTNGDS-----MNGHSYLSSFISLLLRAEPYEPSRYG-QCMQSNNIMG 

C.teleta              Q--HPGFPGQLALANTDP-----FSGHTYLSSFISMLLRAEPYPMSRYG-QCMQPNNIMG 

P.paniscus            QPN----PGQYALTNGDP-----LNGHCYLSGYISLLLRAEPYPTSRYGSQCMQPNNIMG 

C.floridanus          QPSLPGLPGQFALTNGDAVACAGLNGHNYLSSYISLLLRAEPYPTSRYG-QCMQPNNIMG 

M.pharaonis           QPSLPGLPGQFALTNGDAVACAGLNGHSYLSSYISLLLRAEPYPTSRYG-QCMQPNNIMG 

B.terrestris          QPSLPGLPGQFALTNGDAVACANLNGHTYLSSYISLLLRAEPYPTSRYG-QCMQPNNIMG 

M.rotundata           QPSLPGLPGQFALTNGDAVACASLNGHSYLSSYISLLLRAEPYPTSRYG-QCMQPNNIMG 

H.raphidea47812       Q--AMGMPGQFPLTNGDA-----LNGHTY------------------------------- 

L.anatina2            Q--HPGFPGQLALTNGDP-----LNGHTYLSSFISMLLRAEPYPTSRYG-QCMQPNNIMG 

L.anatina10           Q--HPGFPGQLALTNGDP-----LNGHTYLSSFISMLLRAEPYPTSRYG-QCMQPNNIMG 

                      *      ***  *:* *      :.** *                                
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L.polyphemus1         IDNICELAARLLFSAVEWARNIPFFPDLQITDQVALLRLVWSELFVLNASQCSMPLHVAP 

L.polyphemus3         IDNICELAARLLFSAVEWARNIPFFPDLQITDQVALLRLVWSELFVLNASQCSMPLHVAP 

C.teleta              IENICELAARLLFSAVEWGRNIPFFPDLQVADQVALLRLAWSELFVLNAAQCAMPLHVAP 

P.paniscus            IENICELAARLLFSAVEWARNIPFFPDLQITDQVSLLRLTWSELFVLNAAQCSMPLHVAP 

C.floridanus          IDNICELAARLLFSAVEWARNIPFFPDLQVTDQVALLRLVWSELFVLNASQCSMPLHVAP 

M.pharaonis           IDNICELAARLLFSAVEWARNIPFFPDLQVTDQVALLRLVWSELFVLNASQCSMPLHVAP 

B.terrestris          IDNICELAARLLFSAVEWARNIPFFPDLQVTDQVALLRLVWSELFVLNASQCSMPLHVAP 

M.rotundata           IDNICELAARLLFSAVEWARNIPFFPDLQVTDQVALLRLVWSELFVLNASQCSMPLHVAP 

H.raphidea47812       ------------------------------------------------------------ 

L.anatina2            IENICELAARLLFSAVEWARNIPFFPDLQVTDQVALLRLCWSELFVLNAAQCNMPLHVAP 

L.anatina10           IENICELAARLLFSAVEWARNIPFFPDLQVTDQVALLRLCWSELFVLNAAQCNMPLHVAP 

                                                                                       

 

L.polyphemus1         LLAAAGLHASPMAADRVVAFMDHIRIFQEQVEKLKALHVDAAEYSCLKAIVLFTTDACGI 

L.polyphemus3         LLAAAGLHASPMAADHVVAFMDHIRIFQEQVEKLKALHVDAAEYSCLKAIVLFTT----- 

C.teleta              LLAAAGLHASPMAADRVVAFMDHIRIFQEQVEKLKALHVDSAEYSCLKAIVLFSSDACGL 

P.paniscus            LLAAAGLHASPMSADRVVAFMDHIRIFQEQVEKLKALHVXXXXXXXXGAVLLEVSDACGL 

C.floridanus          LLAAAGLHASPMAADRVVAFMDHIRIFQEQVEKLKALHVDSAEYSCLKAIVLFTTGESEI 

M.pharaonis           LLAAAGLHASPMAADRVVAFMDHIRIFQEQVEKLKALHVDSAEYSCLKAIVLFTTDACGL 

B.terrestris          LLAAAGLHASPMAADRVVAFMDHIRIFQEQVEKLKALHVDSAEYSCLKAIVLFTTDACGL 

M.rotundata           LLAAAGLHASPMAADRVVAFMDHIRIFQEQVEKLKALHVDSAEYSCLKAIVLFTTDACGL 

H.raphidea47812       ------------------------------------------------------------ 

L.anatina2            LLAAAGLHASPMAADRVVAFMDHIRIFQEQVEKLKALHVDSAEYSCLKAIVLFSSDACGL 

L.anatina10           LLAAAGLHASPMAADRVVAFMDHIRIFQEQVEKLKALHVDSAEYSCLKAIVLFSSDACGL 

                                                                                       

 

L.polyphemus1         SDVGHIESLQEKSQCALEEYCRTQYPNQPTRFGKLLLRLPSLRTVSSQVIEQLFFVRLVG 

L.polyphemus3         ------------------------------------------------------------ 

C.teleta              SDSAHIESLQEKAQCALEEYDRSQYPNQPTRFGKLLLRLPSLRSVSAQVIEQLFFVRLVG 

P.paniscus            SDAAHIESLQEKSQCALEEYVRSQYPNQPSRFGKLLLRLPSLRTVSSSVIEQLFFVRLVG 

C.floridanus          NVRF-------------------------------------------------------- 

M.pharaonis           SDVAHIESLQEKSQCALEEYCRTQYPNQPTRFGKLLLRLPSLRTVSSQVIEQLFFVRLVG 

B.terrestris          SDVTHIESLQEKSQCALEEYCRTQYPNQPTRFGKLLLRLPSLRTVSSQVIEQLFFVRLVG 

M.rotundata           SDVAHIESLQEKSQCALEEYCRTQYPNQPTRFGKLLLRLPSLRTVSSQVIEQLFFVRLVG 

H.raphidea47812       ------------------------------------------------------------ 

L.anatina2            SDQGHIESLQEKSQCALEEYVRSQYPNQPTRFGKLLLRLPSLRTVSAQVIEQLFFVRLVG 

L.anatina10           SDQGHIESLQEKSQCALEEYVRSQYPNQPTRFGKLLLRLPSLRTVSAQVIEQLFFVRLVG 

                                                                                       

 

L.polyphemus1         KTPIETLIRDMLLSGSSFNWPYMSLQ-- 

L.polyphemus3         ---------------------------- 

C.teleta              KTPIETLIRDMLLSGGSFNWPYMPIQ-- 

P.paniscus            KTPIETLIRDMLLSGSSFNWPYMSIQCS 

C.floridanus          ---------------------------- 

M.pharaonis           KTPIETLIRDMLLSGNSFNWPYITTM-- 

B.terrestris          KTPIETLIRDMLLSGSSFNWPYMSTM-- 

M.rotundata           KTPIETLIRDMLLSGSSFNWPYMSTM-- 

H.raphidea47812       ---------------------------- 

L.anatina2            KTPIETLIRDMLLSGGSFNWPYMAIQ-- 

L.anatina10           KTPIETLIRDMLLSGGSFNWPYMAIQ— 
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






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


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    






      

       
         
         

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








 
         

 

   
     
       

 
  
  
  
      

   


     
   
       
        


   
   
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           

           
    
    
  
        

    
          
      
        
     

        
    
     
    
  
     

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







  

  


       



  


      
       
       


        


  






 


        
      

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 
    


 
        

         
        



 
      

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






  

 






       
       
       


 





        


 






        


  


     
       


 


 
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       
α
    
       


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






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   
 









       


  





 









  


    
       


 






         



     


 





       
      
        


 





      
      
   
   
      


 





        
         



 





        



 






      


 





     
    
       



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

       
   
      
  
           
       
        
        
      

  
        
         
 








     







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






  

 







      
          



 








          


 





        
        

         
       


 





      


 







        


 






        


      


 











 







 

      
       

          
          


 






  

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

        
   
         
   

    

         
         
  
  

        
         

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




  

      


 


  


 



   
      


 


 
      

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

 
 






 





 


   











  





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



    

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   
   
   

    
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   

    
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   


 
       
     
      

   

   
   

 


 

  

 
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
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
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  

     
   
        
     
     




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




   
      




           
        
            
    
    
   






   








     

     

     

     

     



 




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  


 

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           

     



  
          
          
  
          

         


 
         
 

         
     
      

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




  
 











 
  











           

          

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

















   







      


  


      
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

















             





         













               
           
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


  

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