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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCATCATGACTAAACCAAATTCCCTCATCTTCTACTGTATCAT

TGTTTTAGGACTGACACTTATGAAAATCCAATTATCTGAGGAATGTGAGCTTATCATAAAGAGGCCAAACGCAAACCTTACCAGAGTGCCCAAGGACCTA

CCCTTGCAAACAACTACTTTAGATCTATCACAAAACAATATATCTGAGCTTCAGACTTCTGACATCCTCTCATTGTCCAAGCTGAGGGTCCTGATAATGT

CCTACAACAGACTCCAGTATCTTAATATCAGTGTTTTCAAATTCAACACAGAGCTGGAATATTTGGATTTGTCCCACAATGAGCTAAAGGTGATCTTGTG

CCACCCAACAGTCAGCCTCAAGCATTTGGACCTCTCCTTTAATGCCTTTGATGCCCTGCCTATATGCAAAGAATTTGGCAACATGTCCCAACTACAGTTC

CTGGGGTTGAGCGGTTCTCGGGTACAAAGTTCAAGTGTGCAGCTGATTGCTCATTTGAACATCAGTAAGGTTTTGCTGGTGTTAGGAGATGCTTATGGGG

AAAAAGAAGACCCCGAATCTCTTCGGCACGTTAGCACTGAGACTCTGCATATTGTTTTCCCGTCGAAAAGAGAATTCCGTTTTCTTCTGGATGTGTCCGT

CAGCACTACGATCGGTTTGGAACTGTCTAACATCAAGTGTGTGCTTGAAGACCAGGGCTGCTCTTATTTCTTACGTGCTTTGTCAAAGCTTGGAAAGAAT

CTGAAGCTCTCAAATCTTACCCTGAACAATGTGGAAACAACGTGGAATTCCTTCATTAATATCCTCCAGATAGTTTGGCATACGCCAGTCAAATATTTCT

CAATTTCAAATGTGAAGCTACAAGGTCAACTTGCCTTCAGGATGTTCAATTATTCTGACACTTCTCTGAAGGCTTTGTCGATACATCAAGTTGTCACTGA

TGTCTTCAGCTTCCCCCAAAGTTACATATACAGTATCTTTGCCAATATGAACATCCAAAACTTTACAATGTCTGGAACACACATGGTCCACATGCTGTGC

CCGTCCCAAGTTAGCCCATTTCTGCATGTGGACTTTACAGATAACCTTTTAACAGACATGGTTTTTAAAGACTGTAGAAACTTAGTTAGATTGAAAACAC

TTAGTTTACAAAAGAATCAGTTAAAAAACCTTGAGAATATAATCCTCACATCTGCAAAGATGACATCCCTACAAAAACTAGACATTAGCCAGAATTCTCT

AAGGTACAGCGATGGGGGAATCCCATGCGCCTGGACCCAGAGTTTGTTAGTTTTAAATTTGTCTTCGAATATGCTTACAGGCTCTGTCTTCAGATGCTTA

CCTCCCAAAGTCAAGGTCCTTGACCTTCACAACAACAGGATAATGAGCATCCCTAAAGATGTCACCCACCTGCAGGCTTTGCAGGAACTCAATGTAGCAT

CCAACTCCTTAACTGACCTTCCTGGGTGCGGGGCCTTCAGCAGCCTTTCTGTGCTGGTCATCGACCATAACTCAGTTTCCCATCCCTCTGAGGATTTCTT

CCAGAGCTGTCAGAATATTAGATCCCTAACAGCGGGAAACAACCCATTCCAATGCACATGTGAGCTGAGGGACTTTGTCAAGAACATAGGCTGGGTAGCA

AGAGAAGTGGTGGAGGGCTGGCCTGACTCTTACAGGTGTGACTACCCAGAAAGCTCTAGGGGAACTGCACTGAGGGACTTCCACATGTCTCCACTATCCT

GTGATACTGTTCTGCTGACTGTCACCATCGGGGCCACTATGCTGGTGCTGGCTGTCACTGGGGCTTTCCTCTGTCTCTACTTTGACCTGCCCTGGTATGT

GAGGATGCTGTGTCAGTGGACACAGACCAGGCACAGGGCCAGGCACATCCCCTTAGAGGAACTCCAGAGAAACCTCCAGTTCCATGCTTTTGTCTCATAC

AGTGGGCATGATTCTGCCTGGGTGAAGAACGAATTACTACCCAACCTAGAGAAAGATGACATCCAGATTTGCCTCCATGAGAGGAACTTTGTCCCTGGCA

AGAGCATTGTGGAGAACATCATCAATTTCATTGAGAAGAGTTACAAGTCCATCTTTGTGCTGTCTCCCCACTTCATCCAGAGTGAGTGGTGTCATTATGA

ACTCTATTTTGCCCATCACAATCTCTTCCATGAAGGCTCTGATAACTTAATCCTCATCTTGCTGGCACCCATTCCCCAGTACTCCATCCCTACCAATTAC

CACAAGCTCAAAACTCTCATGTCACGAAGGACCTATCTGGAATGGCCCACAGAGAAGAACAAGCATGGACTTTTTTGGGCAAACCTAAGAGCATCCATTA

 M  T   K  P   N  S   L   I   F   Y   C   I   I

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

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

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

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

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

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

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

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

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

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

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

L   S   L   Q  K  N  Q  L   K  N  L   E   N  I   I   L   T   S   A   K  M  T   S   L   Q  K  L   D  I   S   Q  N  S   L

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

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

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

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

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

C   D  T   V  L   L   T   V  T   I   G  A   T   M  L   V  L   A   V  T   G  A   F   L   C   L   Y   F   D  L   P   W  Y   V

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

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

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

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

 H  K  L   K  T   L   M  S   R   R   T   Y   L   E   W  P   T   E   K  N  K  H  G  L   F   W  A   N  L   R   A   S   I   
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1

13

47
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113

147

180

213

247

280

313

347

380

413

447

480

513

547

580

613

647

680

713

747



ATGTTAAGCTGGTTAACCAGGCAGAAGGAACGTGTTACACACAGCAATAAGAATATCCACCTCAATGATGTTGCTAGCTGGCCAGACATGATAAGATACA

TTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTG

CAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGT

GGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGG

GGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTC

TTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATT

AGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAA

AGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAG

TCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCA

CAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGAC

AGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACC

AGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGGTGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTG

TCAAAACAGCGTGGATGGCGTCTCCAGCTTATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCG

TCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCC

CCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGA

AAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTA

CTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAA

TGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAACATGTGAGCAAAAGGCCAGCAAA

AGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCG

AAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCC

TTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAAC

CCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAA

CAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCT

CTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGA

TTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCAT

GGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACG

CTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

 •  N  R   T   Y   K  L   P   I   L   E   E   I   T   T   K  V  L   K  G  N  M  E   I   L   V  F   C   

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

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

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

L   E   L   D  Q  Q  S   I   N  F   T   K  M 

N  V  K  L   V  N  Q  A   E   G  T   C  Y   T   Q  Q  • 

HpaI (2911) NheI (2972)
MscI (2978)

HpaI (3110) MfeI (3121)

SapI (3388)

SwaI (3459)

SacI (3720)

StuI (3884)

SacI (4149)

SpeI (4247)

SnaBI (4375)

NdeI (4480)
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PstI (4659)

PacI (4666)

ApaLI (4990)

PacI (5406) SwaI (5415) NotI (5425)
EagI (5426)
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4001
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4201
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4601

4701

4801
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141
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