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GAGCTTGGCCCATTGCATACGTTGTATCCATATCATAATATGTACATTTATATTGGCTCATGTCCAACATTACCGCCATGTTGACATTGATTATTGACTA

GTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCC

CAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAA

ACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACA

TGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATA

GCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAAC

AACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCC

ATCCACGCTGTTTTGACCTCCATAGAAGACACCGGGACCGATCCAGCCTCCGGTCGACCGATCCTGAGAACTTCAGGgtgagtttggggacccttgattg

ttctttctttttcgctattgtaaaattcatgttatatggagggggcaaagttttcagggtgttgtttagaatgggaagatgtcccttgtatcaccatgga

ccctcatgataattttgtttctttcactttctactctgttgacaaccattgtctcctcttattttcttttcattttctgtaactttttcgttaaacttta

gcttgcatttgtaacgaatttttaaattcacttttgtttatttgtcagattgtaagtactttctctaatcacttttttttcaaggcaatcagggtatatt

atattgtacttcagcacagttttagagaacaattgttataattaaatgataaggtagaatatttctgcatataaattctggctggcgtggaaatattctt

attggtagaaacaactacaccctggtcatcatcctgcctttctctttatggttacaatgatatacactgtttgagatgaggataaaatactctgagtcca

aaccgggcccctctgctaaccatgttcatgccttcttctctttcctacagCTCCTGGGCAACGTGCTGGTTGTTGTGCTGTCTCATCATTTTGGCAAAGA

ATTCCTCGACGGATCCACCGGTCAACATGTTTGTGTTCTTGGTGTTGCTTCCACTGGTCAGTTCCCAATGCGTTAATCTCATCACCCGAACTCAATCCTA

TACAAATTCCTTCACCAGAGGAGTGTACTATCCTGACAAAGTGTTTCGGTCAAGTGTCCTCCACTCTACTCAGGACCTCTTTCTGCCTTTCTTTTCTAAC

GTTACATGGTTTCATGCAATCCATGTGTCTGGGACAAACGGCACCAAACGCTTCGACAACCCTGTATTGCCATTCAATGATGGGGTGTACTTTGCCTCCA

CAGAGAAATCCAACATCATTCGAGGATGGATTTTCGGGACTACTCTGGACTCAAAGACACAGAGCCTGCTGATCGTTAACAACGCCACAAACGTTGTCAT

CAAAGTGTGCGAATTCCAGTTTTGCAATGATCCCTTCCTGGACGTGTACTATCACAAGAATAACAAGTCCTGGATGGAGAGCGAATTTCGGGTCTACAGC

AGCGCAAACAACTGCACCTTCGAGTACGTGAGTCAACCCTTTCTGATGGACCTGGAAGGGAAACAGGGAAACTTCAAGAACCTGAGAGAGTTTGTCTTTA

AGAACATCGACGGCTATTTTAAGATCTATAGTAAGCATACGCCTATCAACCTGGGAAGGGATCTTCCCCAGGGCTTTTCAGCCCTGGAACCTTTGGTTGA

CTTGCCTATTGGTATCAATATCACCAGATTTCAGACCCTTCTGGCATTGCATCGGTCTTATCTTACTCCAGGTGATTCCTCCTCCGGGTGGACTGCCGGC

GCCGCTGCCTACTATGTCGGCTATCTGCAACCAAGAACGTTCCTGCTCAAGTACAACGAAAACGGCACTATTACGGATGCTGTTGATTGTGCCCTGGACC

CTCTGTCTGAGACTAAATGCACCCTCAAGAGCTTTACCGTTGAGAAGGGGATTTACCAAACCAGTAATTTCCGGGTCCAACCCACCGAAAGCATTGTGCG

GTTCCCAAATATCACCAATCTGTGTCCCTTTGATGAAGTGTTCAATGCTACAAGGTTTGCTTCTGTGTACGCATGGAATAGGAAACGCATCTCCAATTGT

GTCGCTGATTACTCCGTGCTGTACAATTTTGCCCCATTCTTCGCTTTCAAGTGTTATGGCGTTTCACCTACCAAACTTAACGACCTGTGCTTCACTAATG

TGTATGCCGACTCTTTTGTGATACGAGGCAATGAAGTGAGCCAGATTGCACCAGGGCAGACCGGCAACATTGCCGACTACAACTACAAGCTTCCAGATGA

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

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

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

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

Y   G   F   R   P   T   Y   G   V   G   H   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   Y   V   N   N   S   Y   E  

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

 L   V   K   Q   L   S   S   K   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   •  

AgeI (1416) T19I (1480) ∆ L24P25P26 (1495)

G142D (1840)

V213G (2053)

G339D (2431)

S371F (2527)
S373P (2533)

S375F (2539)

T376A (2542)

D405N (2629)
R408S (2638)

K417N (2665)
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CTTTACCGGATGTGTTATTGCATGGAACTCAAACAAGCTGGATTCCAAGGTGGGTGGCAACTATAACTACCTGTATAGACTGTTCAGGAAATCCAACCTG

AAACCATTCGAGCGAGATATAAGCACAGAAATCTACCAGGCTGGAAACAAACCCTGCAACGGCGTGGCTGGGTTCAACTGCTACTTCCCATTGCGCAGTT

ACGGATTCAGACCTACATACGGGGTGGGTCACCAACCCTATCGTGTCGTAGTCCTGAGTTTTGAGCTCCTCCATGCCCCAGCCACAGTCTGTGGCCCCAA

GAAAAGCACCAATCTGGTGAAGAACAAATGCGTGAACTTTAACTTTAACGGACTCACAGGAACCGGCGTATTGACGGAGAGTAACAAGAAGTTCCTGCCA

TTCCAGCAGTTCGGTCGCGATATTGCCGACACTACCGACGCTGTCCGAGATCCCCAGACATTGGAGATTCTTGATATCACACCCTGTAGTTTCGGCGGAG

TGAGCGTGATTACGCCCGGAACCAATACCAGCAATCAGGTTGCCGTCCTGTATCAGGGCGTGAATTGCACCGAGGTACCTGTCGCCATCCACGCTGACCA

ACTTACACCCACATGGCGAGTATATTCCACCGGCTCCAACGTCTTTCAGACACGTGCTGGATGTCTGATCGGTGCAGAATATGTTAATAATAGCTACGAG

TGTGATATCCCCATCGGTGCTGGAATATGCGCCTCTTATCAAACTCAAACCAAATCTCACAGGCGGGCACGTAGTGTAGCATCCCAAAGTATCATTGCCT

ACACAATGAGCCTCGGTGCTGAGAATTCTGTCGCCTACAGCAACAACTCCATTGCTATCCCTACTAACTTCACAATCAGTGTGACAACTGAAATTCTGCC

CGTATCTATGACCAAAACAAGCGTTGACTGCACCATGTACATCTGTGGCGATTCTACCGAATGTAGCAATCTCCTCCTGCAATACGGATCATTCTGCACT

CAGCTGAAGCGTGCCCTCACAGGTATTGCAGTTGAGCAGGACAAGAATACGCAGGAAGTGTTTGCCCAGGTGAAGCAAATCTACAAAACTCCACCCATAA

AATACTTTGGCGGATTCAATTTCTCACAGATCCTGCCCGATCCCTCAAAACCCTCCAAGCGTAGCTTTATCGAGGATCTGCTCTTCAACAAGGTAACCCT

CGCAGATGCCGGTTTCATCAAGCAGTATGGCGATTGTCTGGGAGACATCGCCGCTCGGGACCTGATCTGTGCACAGAAGTTCAATGGACTGACCGTGCTG

CCTCCCTTGCTGACCGACGAGATGATAGCCCAATACACTAGCGCCCTGCTGGCCGGCACCATCACTTCTGGGTGGACATTCGGAGCTGGCGCTGCCCTTC

AGATTCCTTTTGCTATGCAGATGGCCTACCGCTTTAACGGCATCGGTGTGACACAAAACGTTCTGTATGAAAACCAGAAACTCATCGCCAACCAGTTCAA

CAGTGCTATCGGTAAGATACAGGATAGCCTGTCATCCACTGCCAGCGCATTGGGAAAGTTGCAGGATGTAGTGAACCACAATGCCCAGGCACTTAACACC

CTGGTGAAACAGCTCTCTTCAAAGTTTGGTGCCATTTCTAGCGTGCTGAATGACATACTGAGCCGGTTGGACAAGGTGGAGGCTGAAGTGCAGATTGATA

GGCTGATAACTGGGCGCCTTCAGTCTCTTCAGACCTATGTGACCCAGCAGCTCATCCGCGCTGCTGAAATTCGCGCATCCGCTAACCTGGCAGCAACCAA

AATGTCCGAGTGTGTGCTGGGTCAGTCTAAGAGAGTGGACTTTTGCGGGAAGGGGTATCACCTGATGTCTTTTCCTCAGTCTGCACCCCATGGTGTGGTC

TTTCTGCACGTGACTTATGTCCCAGCTCAGGAAAAGAACTTCACTACAGCCCCAGCCATCTGCCACGATGGGAAAGCCCACTTTCCCAGGGAAGGCGTAT

TCGTGTCCAATGGTACTCATTGGTTCGTCACTCAGAGAAATTTCTACGAGCCCCAGATTATAACCACTGACAATACATTTGTATCCGGCAATTGTGATGT

GGTTATCGGGATTGTGAATAATACTGTTTACGATCCTTTGCAGCCAGAGCTGGACTCCTTCAAGGAGGAGCTTGACAAATATTTTAAGAATCACACATCA

CCTGACGTCGACCTCGGAGATATTTCAGGAATCAATGCTTCCGTGGTCAATATTCAGAAGGAGATAGACAGGCTGAATGAGGTTGCCAAGAACCTCAACG

AGTCTCTGATCGATCTGCAGGAGTTGGGCAAGTACGAACAGTATATCAAATGGCCTTGGTACATTTGGCTTGGGTTCATTGCTGGGCTGATAGCTATCGT

CATGGTGACAATTATGTTGTGTTGCATGACATCCTGCTGTAGTTGTCTGAAGGGCTGCTGCTCATGCGGCAGCTGTTGCTAAAGCTAGCCTCGAGGGATC

CGTCGAGGAATTCACTCCTCAGGTGCAGGCTGCCTATCAGAAGGTGGTGGCTGGTGTGGCCAATGCCCTGGCTCACAAATACCACTGAGATCTTTTTCCC

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

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

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

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

Y   G   F   R   P   T   Y   G   V   G   H   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   Y   V   N   N   S   Y   E  

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

 L   V   K   Q   L   S   S   K   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   •  

N440K (2734)

S477N, T478K (2845) E484A (2866) Q493R (2893)

Q498R (2908)
N501Y (2917)

Y505H (2929)

D614G (3256)

H655Y (3379)

N679K (3451)
P681H (3457)

Furin cleavage site

N764K (3706)

D796Y (3802)

Q954H (4276)

N969K (4321)

NheI (5183)

2701

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

425

459

492

525

559

592

625

659

692

725

759

792

825

859

892

925

959

992

1025

1059

1092

1125

1159

1192

1225



TCTGCCAAAAATTATGGGGACATCATGAAGCCCCTTGAGCATCTGACTTCTGGCTAATAAAGGAAATTTATTTTCATTGCAATAGTGTGTTGGAATTTTT

TGTGTCTCTCACTCGGAAGGACATATGGGAGGGCAAATCATTTAAAACATCAGAATGAGTATTTGGTTTAGAGTTTGGCAACATATGCCCATATGCTGGC

TGCCATGAACAAAGGTTGGCTATAAAGAGGTCATCAGTATATGAAACAGCCCCCTGCTGTCCATTCCTTATTCCATAGAAAAGCCTTGACTTGAGGTTAG

ATTTTTTTTATATTTTGTTTTGTGTTATTTTTTTCTTTAACATCCCTAAAATTTTCCTTACATGTTTTACTAGCCAGATTTTTCCTCCTCTCCTGACTAC

TCCCAGTCATAGCTGTCCCTCTTCTCTTATGGAGATCCCTCGACGGATCGGCCGCAATTCGTAATCATGTCATAGCTGTTTCCTGTGTGAAATTGTTATC

CGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACT
GCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCC
TCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACG
CAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCA

TCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTT

CCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGG

TCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACA

CGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGC

TACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTG

GTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTG

GAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAA

AGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGAC

TCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATC

AGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTA

AGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTT

CCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGT

GTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTC

TGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAA

AACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTAC

TTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTT

TTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACAT
TTCCCCGAAAAGTGCCACCTAAATTGTAAGCGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTAACCAATAGGCCGAA
ATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCA
ACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAA
TCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGG
GCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTCCCATTCGCCATTCAGGCTGCGCA
ACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTT
TTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGAGCGCGCGTAATACGACTCACTATAGGGCGAATTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGA

 •   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  

5301

5401

5501

5601

5701

5801
5901
6001
6101

6201

6301

6401

6501

6601

6701

6801

6901

7001

7101

7201

7301

7401

7501

7601

7701

7801
7901
8001
8101
8201
8301
8401
8501

287

263

230

196

163

130

96

63

30
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