
ggagggcttatgcagctcaccccaagagaagttgaaaagctcatgatctacacgctgtctgatgtggcgttcaaacgcaaagcgcgtggcttgaaactca 100   
    ureA  M  Q  L  T  P  R  E  V  E  K  L  M  I  Y  T  L  S  D  V  A  F  K  R  K  A  R  G  L  K  L  
 
attatccggaagccgtttctattatcacagtgactgcaatggaaggggccagagatggcaaatccgtagaggatgtgatgaaagaagccagtaaagttct 200   
N  Y  P  E  A  V  S  I  I  T  V  T  A  M  E  G  A  R  D  G  K  S  V  E  D  V  M  K  E  A  S  K  V  L  
 
cacaaaagatgatgtgatggacggggtggctgatctgattccgaatgttcaggtcgaagcaatttttaccgacggtagccgtttggtcacagtgcacgac 300   
  T  K  D  D  V  M  D  G  V  A  D  L  I  P  N  V  Q  V  E  A  I  F  T  D  G  S  R  L  V  T  V  H  D  
 
cctatcaaatgagtgacggcaacatgcgagtaaaaacctgaactgaattttgcagaggatcaaagcatgagcgcaaagaaaagcactaaagataatgcag 400   
 P  I  K  *                                              ureB      M  S  A  K  K  S  T  K  D  N  A  
 
aacaaaataccccattgggtggttgcattttagccgatacaccgatcacctttaatgaaaacaagcccgttaccaaagtaaaagttcgcaataccggtga 500   
E  Q  N  T  P  L  G  G  C  I  L  A  D  T  P  I  T  F  N  E  N  K  P  V  T  K  V  K  V  R  N  T  G  D  
 
ccggccaattcaggtgggctcacatttccacttctttgaagctaaccgggcactggagtttgaccgtgctgcggcttacggaaaaaggctgaatatctct 600   
  R  P  I  Q  V  G  S  H  F  H  F  F  E  A  N  R  A  L  E  F  D  R  A  A  A  Y  G  K  R  L  N  I  S  
 
tcaacaaccgccatccgttttgaacccggtgatgaaaccgaagttccgctgattccttttggtggtaagcaaacactatatggctttaacaacctggtgg 700   
 S  T  T  A  I  R  F  E  P  G  D  E  T  E  V  P  L  I  P  F  G  G  K  Q  T  L  Y  G  F  N  N  L  V  
 
atggttggaccggtgaaggcgtcgttcccaatagcgaacgtccggataagctagaggctattcgtcgtgcggctgaacgtggtttcaaatcgtctaaatg 800   
D  G  W  T  G  E  G  V  V  P  N  S  E  R  P  D  K  L  E  A  I  R  R  A  A  E  R  G  F  K  S  S  K  *  
 
acaccttacctaactaaaaatcatcgaaattcgcatacgtgtaattagctataaccaatagatttcaagtttcaggaaggcggcaaacgagagagttccg 900   
   
 
atgagcttacaccggtaagtgattcgggtgagcgagtgtagctaacacacctgcaacttgaaagatgaaggttacgcgtaccggaaaaagaaaggagcga 1000  
                                                                                                ureC 
 
cagatgcctcaaatttctcggcaagaatacgcgggtctatttggcccaacgactggcgataaaatccgtttgggtgacaccaatctgtttatcgaaatcg 1100  
    M  P  Q  I  S  R  Q  E  Y  A  G  L  F  G  P  T  T  G  D  K  I  R  L  G  D  T  N  L  F  I  E  I       
 
aaaaagacctgcgtggatatggtgaagagtcggtttacggtgggggcaagtcattgcgtgacgggatgggcgcgaataaccatctgacccgcgataacgg 1200  
E  K  D  L  R  G  Y  G  E  E  S  V  Y  G  G  G  K  S  L  R  D  G  M  G  A  N  N  H  L  T  R  D  N  G   
 
tgtactggatttagtcataaccaacgtcactatcgttgatgctcgtttaggggttatcaaagccgacgtcggtatccgtgatggtaaaattgccggtatc 1300  
 V  L  D  L  V  I  T  N  V  T  I  V  D  A  R  L  G  V  I  K  A  D  V  G  I  R  D  G  K  I  A  G  I       
 
ggtaaaagtggtaacccaggggtgatggatggcgtgactcccggcatggtcgtgggcgtaagcaccgacgctatttccggtgagcatttgattctgaccg 1400  
G  K  S  G  N  P  G  V  M  D  G  V  T  P  G  M  V  V  G  V  S  T  D  A  I  S  G  E  H  L  I  L  T  A 
 
ccgccggtattgatagccacattcacttaatctccccacaacaggcttatcatgcgctatctaatggcgtggcaaccttctttggtggtgggattggccc 1500  
 A  G  I  D  S  H  I  H  L  I  S  P  Q  Q  A  Y  H  A  L  S  N  G  V  A  T  F  F  G  G  G  I  G  P 
 
aaccgacggtactaatgggactacagtgacacctggcccttggaatattcgtcagatgttgcgctcagttgaagggctgccagtcaacgtgggtattctg 1600  
T  D  G  T  N  G  T  T  V  T  P  G  P  W  N  I  R  Q  M  L  R  S  V  E  G  L  P  V  N  V  G  I  L  G    
 
ggtaaaggtaactcttatggccgtggcccgctgttggaacaggcgattgccggtgttgtcggctataaagttcacgaagactggggcgcgacagctaatg 1700  
 G  K  G  N  S  Y  G  R  G  P  L  L  E  Q  A  I  A  G  V  V  G  Y  K  V  H  E  D  W  G  A  T  A  N 
 
ccctgctccattcattacggatggcggatgaaatggatattcaggtttccgtgcataccgacagtttgaacgaatgtggttatgtagaagacaccattga 1800  
A  L  L  H  S  L  R  M  A  D  E  M  D  I  Q  V  S  V  H  T  D  S  L  N  E  C  G  Y  V  E  D  T  I  D     
 
tgccttcgaaggccgcaccatccataccttccacaccgagggtgcgggcgggggccatgcgccggacatcatccgtgttgccagccagcctaacgtacta 1900  
  A  F  E  G  R  T  I  H  T  F  H  T  E  G  A  G  G  G  H  A  P  D  I  I  R  V  A  S  Q  P  N  V  L   
  
ccaagttcgactaacccaaccctgccatacggggttaacagccaggccgaactgttcgacatgatcatggtgtgtcataacctcaacccgaatgtgcctg 2000  
 P  S  S  T  N  P  T  L  P  Y  G  V  N  S  Q  A  E  L  F  D  M  I  M  V  C  H  N  L  N  P  N  V  P   
 
ctgacgtctcctttgccgaaagccgtgtgcgcccggaaaccatcgcggcagaaaacgttctgcacgatatgggggttatctccatgttctccagtgactc 2100  

             A  D  V  S  F  A  E  S  R  V  R  P  E  T  I  A  A  E  N  V  L  H  D  M  G  V  I  S  M  F  S  S  D  S     
  
acaagccatggggcgtgttggggaaaactggctgcgtgtgatgcaaacggctaacgcaatgaaagcatcacgcggcaaattgccagaagatgcgccgggt 2200  
  Q  A  M  G  R  V  G  E  N  W  L  R  V  M  Q  T  A  N  A  M  K  A  S  R  G  K  L  P  E  D  A  P  G   
 
aacgataacttccgcgtcctgcgctatgtggcaaaaatcaccataaacccagcgattgcacaaggtgtcagccatgtcatcggttcagttgaagtgggca 2300  
 N  D  N  F  R  V  L  R  Y  V  A  K  I  T  I  N  P  A  I  A  Q  G  V  S  H  V  I  G  S  V  E  V  G 
 
aaatggccgatctggtgttgtgggatccacgcttctttggtgcgaaacctaagatggttatcaaaggcggcatgatcaactgggcggcaatgggggatcc 2400  
K  M  A  D  L  V  L  W  D  P  R  F  F  G  A  K  P  K  M  V  I  K  G  G  M  I  N  W  A  A  M  G  D  P   
 
gaatgcctcattaccaactccacaaccggtgttctatcgtccaatgtttggcgccatgggtaaaaccatgcaagacacctgcgtcaccttcgtttctcag 2500  
  N  A  S  L  P  T  P  Q  P  V  F  Y  R  P  M  F  G  A  M  G  K  T  M  Q  D  T  C  V  T  F  V  S  Q   
 
gctgcgctggatgacggtgtgaaagagaaagccgggctggatcgccaggttattgcggctaaaaactgccgtaccatttctaaacatgacctggtgcgta 2600  
 A  A  L  D  D  G  V  K  E  K  A  G  L  D  R  Q  V  I  A  A  K  N  C  R  T  I  S  K  H  D  L  V  R   
 
atgaccaaacaccaaacattgaagtggaccctgaaacctttgcggtgaaagtgaatggcgtacatgccacctgtgagcctattgatacagcgtcgatgaa 2700  
N  D  Q  T  P  N  I  E  V  D  P  E  T  F  A  V  K  V  N  G  V  H  A  T  C  E  P  I  D  T  A  S  M  N   
 
ccaacgctacttctttggttaataagagctttggttaataagggctttggttaataagagctttggttgataaaggctttggttaacggataaatctgga 2800  
  Q  R  Y  F  F  G  * 
 
 
 
 



ctcaaatccagtttattaagcattcagtttgctcatggtaagtgtcatctggttgttggatggggcgaccaacgatggccgggatgtgtggcacagaaac 2900  
                                                             
 
ggatttcattactgtgggcaactggcttttgccaaaaatacaggcaaggagtcaatacatgattttgatagagcacattcttggcaatgtgaaaaaagat 3000  
                                                 ureE      M  I  L  I  E  H  I  L  G  N  V  K  K  D  
 
ccggtttggcaggagaaactcaaagacgccacttttgatctcttggttttggatcaacgggaagcgcaaaaaagccgttgccgtaaactcagcacgcagg 3100  
 P  V  W  Q  E  K  L  K  D  A  T  F  D  L  L  V  L  D  Q  R  E  A  Q  K  S  R  C  R  K  L  S  T  Q  
 
ggttagatctgggtatttcgctcgaccgacacgtcgttctggctgatggagatgtgctggcgtgggatgaaaaaaccaatgtcgcggtggtggtacaaat 3200  
G  L  D  L  G  I  S  L  D  R  H  V  V  L  A  D  G  D  V  L  A  W  D  E  K  T  N  V  A  V  V  V  Q  I  
 
caatttgcgcgatgtcatggttatcgatctgagtgaactgaaaagccgttcaccggatgaactgattaaaacctgctttgagctggggcacgcactgggt 3300  
  N  L  R  D  V  M  V  I  D  L  S  E  L  K  S  R  S  P  D  E  L  I  K  T  C  F  E  L  G  H  A  L  G  
 
aaccagcactggaaagcagtgacgaaaaataacgaggtctatgtgcctctgacggttgccaccaccatgatggattccgtgatgagaacccacggcttcc 3400  
 N  Q  H  W  K  A  V  T  K  N  N  E  V  Y  V  P  L  T  V  A  T  T  M  M  D  S  V  M  R  T  H  G  F  
 
agcatttacctttccgttttgttaaaggggcggaaattctaccgttactcagtaattctgaagcgcgcctgctatttggcggggctgaagataccgatac 3500  
Q  H  L  P  F  R  F  V  K  G  A  E  I  L  P  L  L  S  N  S  E  A  R  L  L  F  G  G  A  E  D  T  D  T  
 
tcatgtgcatgtcgccagccctttggatgaacctcatggctccggcttacatgttcacgcgattcattcccacggcgatgggcatacacatagccatgac 3600  
  H  V  H  V  A  S  P  L  D  E  P  H  G  S  G  L  H  V  H  A  I  H  S  H  G  D  G  H  T  H  S  H  D  
 
cacgaccacagtcatagccacggcgaccacgaccataaacactgattctggcagggaggcaccgcaatgaatgcatcagatctgattcgtatcatgcaat 3700  
 H  D  H  S  H  S  H  G  D  H  D  H  K  H  *              ureF     M  N  A  S  D  L  I  R  I  M  Q  
 
ttggtgattccgtactgccggtcggggccttcacgttttccaatggcgtggagtccgccattcaaactggcgtggtacgcgacgtgccgacgttaaaagg 3800  
F  G  D  S  V  L  P  V  G  A  F  T  F  S  N  G  V  E  S  A  I  Q  T  G  V  V  R  D  V  P  T  L  K  G  
 
cttcgtgttaaccgccttaaaacaagcggccagttgtgatggcatgggggtagttgctgcccatcgggcggtagtagccgacgatcgtgacggtattatc 3900  
  F  V  L  T  A  L  K  Q  A  A  S  C  D  G  M  G  V  V  A  A  H  R  A  V  V  A  D  D  R  D  G  I  I  
 
cgtgctgattgggcggtgaataaccgcaaactcaatgaagaaagccgcctgatggcaacccgaatggggaaaaaactggcggagatgtcaatccatgtgg 4000  
 R  A  D  W  A  V  N  N  R  K  L  N  E  E  S  R  L  M  A  T  R  M  G  K  K  L  A  E  M  S  I  H  V  
 
tggagcatccgctgatcagctggtggctggaacagataaaaaatggcaataccgcagggacttacccggttactcaggcggtggtgatggccgcacaggg 4100  
V  E  H  P  L  I  S  W  W  L  E  Q  I  K  N  G  N  T  A  G  T  Y  P  V  T  Q  A  V  V  M  A  A  Q  G  
 
gattgggcagcgcgaagtggtggtgatgcaccaatatggcgtggcgatgacaatattaagtgcggcgatgcgtttgatgcgcgttacccatttcgacact 4200  
  I  G  Q  R  E  V  V  V  M  H  Q  Y  G  V  A  M  T  I  L  S  A  A  M  R  L  M  R  V  T  H  F  D  T  
 
cagcatatcttgtttgaattaaaccacgacatcgagaagttctgcgatattgccgaaattggcgatattgaccagatgtcttcttatgtccctattgtgg 4300  
 Q  H  I  L  F  E  L  N  H  D  I  E  K  F  C  D  I  A  E  I  G  D  I  D  Q  M  S  S  Y  V  P  I  V  
 
atgttttggcggcggtgcatgtgaaagcgcacgttcgcctgtttagtaactgatcgactacttaactgattgataaaaatgacttctgagtgctgggtga 4400  
D  V  L  A  A  V  H  V  K  A  H  V  R  L  F  S  N  *   
 
gtgggctcgccgaggacagcttatttgccaactacttggccaatatcagataaaactaagaggattaccccgtgaatagccattcaaccgataaacgcaa 4500  
                                                               ureG     V  N  S  H  S  T  D  K  R  K   
 
aaagatcacccgcattggtattggtggcccggtgggttcaggtaaaaccgccattatcgaagtgatcacccctattctgatcaaacggggtattaagccg 4600  
  K  I  T  R  I  G  I  G  G  P  V  G  S  G  K  T  A  I  I  E  V  I  T  P  I  L  I  K  R  G  I  K  P   
 
ctgatcattaccaatgacatcgtcaccaccgaggatgctaaacaggtgaaacgtaccctgaaaggcattctggatgaagagaagatcctcggggtcgaaa 4700  
 L  I  I  T  N  D  I  V  T  T  E  D  A  K  Q  V  K  R  T  L  K  G  I  L  D  E  E  K  I  L  G  V  E   
 
ccggtgcttgcccgcatactgcggtgcgtgaagacccaagtatgaatattgctgcggtggaagagatggaagagcgcttccctgacagcgacctcatcat 4800  
T  G  A  C  P  H  T  A  V  R  E  D  P  S  M  N  I  A  A  V  E  E  M  E  E  R  F  P  D  S  D  L  I  M 
 
gattgaaagcggtggcgacaacctgacactgacctttagcccggccttggccgacttctatatctatgtcatcgatgtggcggaaggggaaaaaatcccg 4900  
  I  E  S  G  G  D  N  L  T  L  T  F  S  P  A  L  A  D  F  Y  I  Y  V  I  D  V  A  E  G  E  K  I  P   
 
cgtaaaaatggcccaggtttggttcaggcggacattcttgtcatcaacaaaattgacctcgccccttatgtcggtgccagcctggatgtgatggaaagtg 5000  
 R  K  N  G  P  G  L  V  Q  A  D  I  L  V  I  N  K  I  D  L  A  P  Y  V  G  A  S  L  D  V  M  E  S   
 
acaccaaagtggttcgtggcgagcgcccttatattctgaccaactgcaaaaccgggcagggcattgaagagttggtggatatgattatgcgcgacttctt 5100  
D  T  K  V  V  R  G  E  R  P  Y  I  L  T  N  C  K  T  G  Q  G  I  E  E  L  V  D  M  I  M  R  D  F  L     
 
gtttacccatgtgcagccacaaggagaacatgcatgacatcgcagagccagaatatcgtggaaactccttcacgggttcgcgctcacgcattatgtctca 5200  
  F  T  H  V  Q  P  Q  G  E  H  A  * 
                         ureD     M  T  S  Q  S  Q  N  I  V  E  T  P  S  R  V  R  A  H  A  L  C  L  
 
acgcgccggaactcgcggaataccaagatgaaccggcgcaaatgcgtagcggggcggtagggaaaagcggctatcttaaactgagatttgccaaacgtga 5300  
N  A  P  E  L  A  E  Y  Q  D  E  P  A  Q  M  R  S  G  A  V  G  K  S  G  Y  L  K  L  R  F  A  K  R  E  
 
acatcgcagtatttgggccgaaatggaaagacgggtgccctcaatggtgcaaaaagcgctgtactgggatgaagaaatgcccgaactgccgtgtgtcacc 5400  
  H  R  S  I  W  A  E  M  E  R  R  V  P  S  M  V  Q  K  A  L  Y  W  D  E  E  M  P  E  L  P  C  V  T  
 
atgatctcgacgtcaggatgcattttacaaggtgaccgtctggccactgacgtgattgtggaggcgggggcttgcgcccatgtcactacgcaatcggcga 5500  
 M  I  S  T  S  G  C  I  L  Q  G  D  R  L  A  T  D  V  I  V  E  A  G  A  C  A  H  V  T  T  Q  S  A  
 
ccaaagttcatatgatgaatgccaactacgcgtcgcagatacagaattttacggtggaagagggagggtatcttgaatttatgccagacccacttattcc 5600  
T  K  V  H  M  M  N  A  N  Y  A  S  Q  I  Q  N  F  T  V  E  E  G  G  Y  L  E  F  M  P  D  P  L  I  P  
 
acatcgtaattcgcgttttattactgataccaccattaatattcatcctacggcgacggcgatttattcggaagtgctgatgtctgggcgtaaatatcac 5700  
  H  R  N  S  R  F  I  T  D  T  T  I  N  I  H  P  T  A  T  A  I  Y  S  E  V  L  M  S  G  R  K  Y  H  
 



catgcggacgaacgctttggttttgatgtttattcctcccgagtggctgcgcacgtttttttgggtaaagaacagccagcaggtaaagagctgtttgttg 5800  
 H  A  D  E  R  F  G  F  D  V  Y  S  S  R  V  A  A  H  V  F  L  G  K  E  Q  P  A  G  K  E  L  F  V  
 
agaaatatgtgttggaaccgaagtcagaaagtcttgatgccattggggtaatgcaatcatttgatgcgttcggcaatgtgatcttgttaacccccaaaga 5900  
E  K  Y  V  L  E  P  K  S  E  S  L  D  A  I  G  V  M  Q  S  F  D  A  F  G  N  V  I  L  L  T  P  K  E  
 
gcatcatgatcgcattctggcgcgggtaccggcccactttgatattaaaggcggtattgccagtggggcaacgcgcttaccaaatgattgcgggctggta 6000  
  H  H  D  R  I  L  A  R  V  P  A  H  F  D  I  K  G  G  I  A  S  G  A  T  R  L  P  N  D  C  G  L  V  
 
tttaaagcactgggaatcgatagtgccggtgtgaaaaatgaaattcgacagttttggaaaatagctcgtgaggaaattctcggtgtgacattgccggaaa 6100 
 F  K  A  L  G  I  D  S  A  G  V  K  N  E  I  R  Q  F  W  K  I  A  R  E  E  I  L  G  V  T  L  P  E   
 
Aattcttgtggcgctagggtgttgctcaaagttattggcgttgcagcaaaacatcgctgcaacaataaataggtgcaaagacgagtgagtgcagctaata 6200 
K  F  L  W  R  * 
 
cagctgtggcttcaagttagaagggtaaaataatgaacgcgaaaacgggcaatcaatccggctgggcacaacttagtgcttcgaatgttttcattgaatt 6300 
                          yut    M  N  A  K  T  G  N  Q  S  G  W  A  Q  L  S  A  S  N  V  F  I  E  F 
 
tatcgatacaacgctgcgcggctgtgctcaagtcatgtttcagaataaccctctgactgggctattcttttttatcgcaatatttgtcagagcctatggc 6400 
  I  D  T  T  L  R  G  C  A  Q  V  M  F  Q  N  N  P  L  T  G  L  F  F  F  I  A  I  F  V  R  A  Y  G 
 
gaagggaatccggcagtggcttacggttgtgtgctgggaacagtagttgcaacactcaccgggctaacgatgcgcgaccgtaaatcatggcgctcagggt 6500 
 E  G  N  P  A  V  A  Y  G  C  V  L  G  T  V  V  A  T  L  T  G  L  T  M  R  D  R  K  S  W  R  S  G   
 
tatacggctataacgggtgtttggtgggggcggcattaccgacatttttggttgctacaccgatagtctgggcgtgtattgttttaggtagcatcgtgtc 6600 
L  Y  G  Y  N  G  C  L  V  G  A  A  L  P  T  F  L  V  A  T  P  I  V  W  A  C  I  V  L  G  S  I  V  S 
 
ggtcattgttatggtttgtatcgccgatattttaaaaacctggaaagttgcggcattaactgcaccttttgttctcacaacctggatgatcttgctggct 6700 
  V  I  V  M  V  C  I  A  D  I  L  K  T  W  K  V  A  A  L  T  A  P  F  V  L  T  T  W  M  I  L  L  A 
 
agttacgcctttgccggtttacatagcagtggattacctactccggctctacctcatccgttggttttagatagtggagcaactgcggggggtaatcttt 6800 
 S  Y  A  F  A  G  L  H  S  S  G  L  P  T  P  A  L  P  H  P  L  V  L  D  S  G  A  T  A  G  G  N  L 
 
tcgtcagcatgttcaatggtgtttctcaggtatttttattcagtagtttgattggcggcattctttttatcatcggtctggcggttgaatcgctctgggc 6900 
F  V  S  M  F  N  G  V  S  Q  V  F  L  F  S  S  L  I  G  G  I  L  F  I  I  G  L  A  V  E  S  L  W  A  
 
cgccgtatttgccgtaggtggttcactattggcgcttttcaccgctatattccttggggcaaacccgagcagtattgatgccggactttatgcattcagt 7000 
  A  V  F  A  V  G  G  S  L  L  A  L  F  T  A  I  F  L  G  A  N  P  S  S  I  D  A  G  L  Y  A  F  S 
 
gcggtattgacagcgatcgctttaggttcgacatttaacaagcctagttggcgcgttttggcttataccatcgtcggtgttatttttactgtcatcgtgc 7100 
 A  V  L  T  A  I  A  L  G  S  T  F  N  K  P  S  W  R  V  L  A  Y  T  I  V  G  V  I  F  T  V  I  V   
 
agggcgctttgaatattctattgtcccctatcggtattccaaccttgacgatgccatttgttctcgcttcatggttattc    7180 
Q  G  A  L  N  I  L  L  S  P  I  G  I  P  T  L  T  M  P  F  V  L  A  S  W  L  F 

 

 


