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GAGCTTGGCCCATTGCATACGTTGTATCCATATCATAATATGTACATTTATATTGGCTCATGTCCAACATTACCGCCATGTTGACATTGATTATTGACTA

GTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCC

CAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAA

ACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACA

TGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATA

GCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAAC

AACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCC

ATCCACGCTGTTTTGACCTCCATAGAAGACACCGGGACCGATCCAGCCTCCGGTCGACCGATCCTGAGAACTTCAGGgtgagtttggggacccttgattg

ttctttctttttcgctattgtaaaattcatgttatatggagggggcaaagttttcagggtgttgtttagaatgggaagatgtcccttgtatcaccatgga

ccctcatgataattttgtttctttcactttctactctgttgacaaccattgtctcctcttattttcttttcattttctgtaactttttcgttaaacttta

gcttgcatttgtaacgaatttttaaattcacttttgtttatttgtcagattgtaagtactttctctaatcacttttttttcaaggcaatcagggtatatt

atattgtacttcagcacagttttagagaacaattgttataattaaatgataaggtagaatatttctgcatataaattctggctggcgtggaaatattctt

attggtagaaacaactacaccctggtcatcatcctgcctttctctttatggttacaatgatatacactgtttgagatgaggataaaatactctgagtcca

aaccgggcccctctgctaaccatgttcatgccttcttctctttcctacagCTCCTGGGCAACGTGCTGGTTGTTGTGCTGTCTCATCATTTTGGCAAAGA

ATTCCTCGACGGATCCACCGGTCAACATGTTTGTGTTCTTGGTGTTGCTTCCACTGGTCAGTTCCCAATGCGTTAATCTCACCACCCGAACTCAACTCCC

ACCCGCATATACAAATTCCTTCACCAGAGGAGTGTACTATCCTGACAAAGTGTTTCGGTCAAGTGTCCTCCACTCTACTCAGGACCTCTTTCTGCCTTTC

TTTTCTAACGTTACATGGTTTCATGCAATCCATGTGTCTGGGACAAACGGCACCAAACGCTTCGACAACCCTGTATTGCCATTCAATGATGGGGTGTACT

TTGCCTCCATCGAGAAATCCAACATCATTCGAGGATGGATTTTCGGGACTACTCTGGACTCAAAGACACAGAGCCTGCTGATCGTTAACAACGCCACAAA

CGTTGTCATCAAAGTGTGCGAATTCCAGTTTTGCAATGATCCCTTCCTGGGAGTGACCTCTAACCACAAGAATAACAAGTCCTGGATGGAGAGCGAATTT

CGGGTCTACAGCAGCGCAAACAACTGCACCTTCGAGTACGTGAGTCAACCCTTTCTGATGGACCTGGAAGGGAAACAGGGAAACTTCAAGAACCTGAGAG

AGTTTGTCTTTAAGAACATCGACGGCTATTTTAAGATCTATAGTAAGCATACGCCTATCAACCTGGTAAGGGATCTTCCCCAGGGCTTTTCAGCCCTGGA

ACCTTTGGTTGACTTGCCTATTGGTATCAATATCACCAGATTTCAGACCCTTCTGGCATTGCATCGGTCTTATCTTACTCCAGGTGATTCCTCCTCCGGG

TGGACTGCCGGCGCCGCTGCCTACTATGTCGGCTATCTGCAACCAAGAACGTTCCTGCTCAAGTACAACGAAAACGGCACTATTACGGATGCTGTTGATT

GTGCCCTGGACCCTCTGTCTGAGACTAAATGCACCCTCAAGAGCTTTACCGTTGAGAAGGGGATTTACCAAACCAGTAATTTCCGGGTCCAACCCACCGA

AAGCATTGTGCGGTTCCCAAATATCACCAATCTGTGTCCCTTTGGCGAAGTGTTCAATGCTACAAAGTTTGCTTCTGTGTACGCATGGAATAGGAAACGC

ATCTCCAATTGTGTCGCTGATTACTCCGTGCTGTACAATTCCGCCTCTTTCTCAACCTTCAAGTGTTATGGCGTTTCACCTACCAAACTTAACGACCTGT

GCTTCACTAATGTGTATGCCGACTCTTTTGTGATACGAGGCGATGAAGTGAGACAGATTGCACCAGGGCAGACCGGCAAAATTGCCGACTACAACTACAA

GCTTCCAGATGACTTTACCGGATGTGTTATTGCATGGAACTCAAACAATCTGGATTCCAAGGTGGGTGGCAACTATAACTACCTGTATAGACTGTTCAGG

 M   F   V   F   L   V   L   L   P   L   V   S   S   Q   C   V   N   L   T   T   R   T   Q   L   P

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

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

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

  V   V   I   K   V   C   E   F   Q   F   C   N   D   P   F   L   G   V   T   S   N   H   K   N   N   K   S   W   M   E   S   E   F  

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

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

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

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

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

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

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

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

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

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

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

  C   G   P   K   K   S   T   N   L   V   K   N   K   C   V   N   F   N   F   N   G   L   T   G   T   G   V   L   T   E   S   N   K  

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

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

  H   A   D   Q   L   T   P   T   W   R   V   Y   S   T   G   S   N   V   F   Q   T   R   A   G   C   L   I   G   A   E   H   V   N  

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

S   I   I   A   Y   T   M   S   L   G   A   E   N   S   V   A   Y   S   N   N   S   I   A   I   P   T   N   F   T   I   S   V   T   T

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

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

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

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

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

G   A   A   L   Q   I   P   F   A   M   Q   M   A   Y   R   F   N   G   I   G   V   T   Q   N   V   L   Y   E   N   Q   K   L   I   A

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

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

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

  A   A   T   K   M   S   E   C   V   L   G   Q   S   K   R   V   D   F   C   G   K   G   Y   H   L   M   S   F   P   Q   S   A   P  

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

R   E   G   V   F   V   S   N   G   T   H   W   F   V   T   Q   R   N   F   Y   E   P   Q   I   I   T   T   D   N   T   F   V   S   G

  N   C   D   V   V   I   G   I   V   N   N   T   V   Y   D   P   L   Q   P   E   L   D   S   F   K   E   E   L   D   K   Y   F   K  

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

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

  I   A   I   V   M   V   T   I   M   L   C   C   M   T   S   C   C   S   C   L   K   G   C   C   S   C   G   S   C   C   •  
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AAATCCAACCTGAAACCATTCGAGCGAGATATAAGCACAGAAATCTACCAGGCTGGAAGTACGCCCTGCAACGGCGTGAAGGGGTTCAACTGCTACTTCC

CATTGCAGAGTTACGGATTCCAGCCTACATATGGGGTGGGATACCAACCCTATCGTGTCGTAGTCCTGAGTTTTGAGCTCCTCCATGCCCCAGCCACAGT

CTGTGGCCCCAAGAAAAGCACCAATCTGGTGAAGAACAAATGCGTGAACTTTAACTTTAACGGACTCACAGGAACCGGCGTATTGACGGAGAGTAACAAG

AAGTTCCTGCCATTCCAGCAGTTCGGTCGCGATATTGCCGACACTACCGACGCTGTCCGAGATCCCCAGACATTGGAGATTCTTGATATCACACCCTGTA

GTTTCGGCGGAGTGAGCGTGATTACGCCCGGAACCAATACCAGCAATCAGGTTGCCGTCCTGTATCAGGGCGTGAATTGCACCGAGGTACCTGTCGCCAT

CCACGCTGACCAACTTACACCCACATGGCGAGTATATTCCACCGGCTCCAACGTCTTTCAGACACGTGCTGGATGTCTGATCGGTGCAGAACACGTTAAT

AATAGCTACGAGTGTGATATCCCCATCGGTGCTGGAATATGCGCCTCTTATCAAACTCAAACCAACTCTCACAGGCGGGCACGTAGTGTAGCATCCCAAA

GTATCATTGCCTACACAATGAGCCTCGGTGCTGAGAATTCTGTCGCCTACAGCAACAACTCCATTGCTATCCCTACTAACTTCACAATCAGTGTGACAAC

TGAAATTCTGCCCGTATCTATGACCAAAACAAGCGTTGACTGCACCATGTACATCTGTGGCGATTCTACCGAATGTAGCAATCTCCTCCTGCAATACGGA

TCATTCTGCACTCAGCTGAATCGTGCCCTCACAGGTATTGCAGTTGAGCAGGACAAGAATACGCAGGAAGTGTTTGCCCAGGTGAAGCAAATCTACAAAA

CTCCACCCATAAAAGACTTTGGCGGATTCAATTTCTCACAGATCCTGCCCGATCCCTCAAAACCCTCCAAGCGTAGCTTTATCGAGGATCTGCTCTTCAA

CAAGGTAACCCTCGCAGATGCCGGTTTCATCAAGCAGTATGGCGATTGTCTGGGAGACATCGCCGCTCGGGACCTGATCTGTGCACAGAAGTTCAATGGA

CTGACCGTGCTGCCTCCCTTGCTGACCGACGAGATGATAGCCCAATACACTAGCGCCCTGCTGGCCGGCACCATCACTTCTGGGTGGACATTCGGAGCTG

GCGCTGCCCTTCAGATTCCTTTTGCTATGCAGATGGCCTACCGCTTTAACGGCATCGGTGTGACACAAAACGTTCTGTATGAAAACCAGAAACTCATCGC

CAACCAGTTCAACAGTGCTATCGGTAAGATACAGGATAGCCTGTCATCCACTGCCAGCGCATTGGGAAAGTTGCAGAACGTAGTGAACCAGAATGCCCAG

GCACTTAACACCCTGGTGAAACAGCTCTCTTCAAATTTTGGTGCCATTTCTAGCGTGCTGAATGACATACTGAGCCGGTTGGACAAGGTGGAGGCTGAAG

TGCAGATTGATAGGCTGATAACTGGGCGCCTTCAGTCTCTTCAGACCTATGTGACCCAGCAGCTCATCCGCGCTGCTGAAATTCGCGCATCCGCTAACCT

GGCAGCAACCAAAATGTCCGAGTGTGTGCTGGGTCAGTCTAAGAGAGTGGACTTTTGCGGGAAGGGGTATCACCTGATGTCTTTTCCTCAGTCTGCACCC

CATGGTGTGGTCTTTCTGCACGTGACTTATGTCCCAGCTCAGGAAAAGAACTTCACTACAGCCCCAGCCATCTGCCACGATGGGAAAGCCCACTTTCCCA

GGGAAGGCGTATTCGTGTCCAATGGTACTCATTGGTTCGTCACTCAGAGAAATTTCTACGAGCCCCAGATTATAACCACTGACAATACATTTGTATCCGG

CAATTGTGATGTGGTTATCGGGATTGTGAATAATACTGTTTACGATCCTTTGCAGCCAGAGCTGGACTCCTTCAAGGAGGAGCTTGACAAATATTTTAAG

AATCACACATCACCTGACGTCGACCTCGGAGATATTTCAGGAATCAATGCTTCCGTGGTCAATATTCAGAAGGAGATAGACAGGCTGAATGAGGTTGCCA

AGAACCTCAACGAGTCTCTGATCGATCTGCAGGAGTTGGGCAAGTACGAACAGTATATCAAATGGCCTTGGTACATTTGGCTTGGGTTCATTGCTGGGCT

GATAGCTATCGTCATGGTGACAATTATGTTGTGTTGCATGACATCCTGCTGTAGTTGTCTGAAGGGCTGCTGCTCATGCGGCAGCTGTTGCTAAAGCTAG

CCTCGAGGGATCCGTCGAGGAATTCACTCCTCAGGTGCAGGCTGCCTATCAGAAGGTGGTGGCTGGTGTGGCCAATGCCCTGGCTCACAAATACCACTGA

GATCTTTTTCCCTCTGCCAAAAATTATGGGGACATCATGAAGCCCCTTGAGCATCTGACTTCTGGCTAATAAAGGAAATTTATTTTCATTGCAATAGTGT

GTTGGAATTTTTTGTGTCTCTCACTCGGAAGGACATATGGGAGGGCAAATCATTTAAAACATCAGAATGAGTATTTGGTTTAGAGTTTGGCAACATATGC

CCATATGCTGGCTGCCATGAACAAAGGTTGGCTATAAAGAGGTCATCAGTATATGAAACAGCCCCCTGCTGTCCATTCCTTATTCCATAGAAAAGCCTTG

ACTTGAGGTTAGATTTTTTTTATATTTTGTTTTGTGTTATTTTTTTCTTTAACATCCCTAAAATTTTCCTTACATGTTTTACTAGCCAGATTTTTCCTCC

TCTCCTGACTACTCCCAGTCATAGCTGTCCCTCTTCTCTTATGGAGATCCCTCGACGGATCGGCCGCAATTCGTAATCATGTCATAGCTGTTTCCTGTGT

GAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGC

 M   F   V   F   L   V   L   L   P   L   V   S   S   Q   C   V   N   L   T   T   R   T   Q   L   P

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

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

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

  V   V   I   K   V   C   E   F   Q   F   C   N   D   P   F   L   G   V   T   S   N   H   K   N   N   K   S   W   M   E   S   E   F  

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

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

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

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

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

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

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

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

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

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

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

  C   G   P   K   K   S   T   N   L   V   K   N   K   C   V   N   F   N   F   N   G   L   T   G   T   G   V   L   T   E   S   N   K  

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

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

  H   A   D   Q   L   T   P   T   W   R   V   Y   S   T   G   S   N   V   F   Q   T   R   A   G   C   L   I   G   A   E   H   V   N  

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

S   I   I   A   Y   T   M   S   L   G   A   E   N   S   V   A   Y   S   N   N   S   I   A   I   P   T   N   F   T   I   S   V   T   T

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

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

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

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

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

G   A   A   L   Q   I   P   F   A   M   Q   M   A   Y   R   F   N   G   I   G   V   T   Q   N   V   L   Y   E   N   Q   K   L   I   A

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

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

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

  A   A   T   K   M   S   E   C   V   L   G   Q   S   K   R   V   D   F   C   G   K   G   Y   H   L   M   S   F   P   Q   S   A   P  

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

R   E   G   V   F   V   S   N   G   T   H   W   F   V   T   Q   R   N   F   Y   E   P   Q   I   I   T   T   D   N   T   F   V   S   G

  N   C   D   V   V   I   G   I   V   N   N   T   V   Y   D   P   L   Q   P   E   L   D   S   F   K   E   E   L   D   K   Y   F   K  

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

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

  I   A   I   V   M   V   T   I   M   L   C   C   M   T   S   C   C   S   C   L   K   G   C   C   S   C   G   S   C   C   •  

E484K (2878)

N501Y (2929)

D614G (3268)

P681H (3469) Furin cleavage site (3481)

D950N (4276)

NheI (5195)

2801

2901

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4001

4101

4201

4301

4401

4501

4601

4701

4801

4901

5001

5101

5201

5301

5401

5501

5601

5701

5801

459

492

525

559

592

625

659

692

725

759

792

825

859

892

925

959

992

1025

1059

1092

1125

1159

1192

1225



GTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGC
TCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAAT
CAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCC

CCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTG

CGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCA

GTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAA

CCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGG

CCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAAC

AAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTC

TGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTT

AAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCA

TAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGC

TCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGG

GAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCAT

TCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAA

GTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCA

ACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGC

TCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTC

AGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTC

ATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGG

TTCCGCGCACATTTCCCCGAAAAGTGCCACCTAAATTGTAAGCGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTAAC
CAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGA
ACGTGGACTCCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCG
TAAAGCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGCGAAAGGA
GCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTCCCATTCGCCAT
TCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGT
AACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGAGCGCGCGTAATACGACTCACTATAGGGCGAATTGGAGCTCCACCGCGGTGGC
GGCCGCTCTAGA

 •   W   H   K   I   L   S   A   G   I   E   A   I   Q   R   N   R   E   D   M

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

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

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

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

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

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

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

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

M  

5901
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6101

6201
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6401

6501
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6801

6901

7001

7101

7201

7301

7401

7501
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7701

7801
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8101
8201
8301
8401
8501
8601

287

267

234

200

167

134

100

67

34
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