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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCACCATGGGCCCCCGCTGCACCCTGCACCCCCTTTCTCTCCT

GGTGCAGGTGACAGCGCTGGCTGCGGCTCTGGCCCAGGGCAGGCTGCCTGCCTTCCTGCCCTGTGAGCTCCAGCCCCACGGCCTGGTGAACTGCAACTGG

CTCTTCCTGAAGTCCGTGCCCCACTTCTCGGCGGCAGCGCCCCGGGCCAACGTCACCAGCCTCTCCTTACTCTCCAACCGCATCCACCACCTGCACGACT

CCGACTTCGTCCACCTGTCCAGCCTACGAACTCTCAACCTCAAGTGGAACTGCCCGCCGGCTGGCCTCAGCCCCATGCACTTCCCCTGCCACATGACCAT

CGAGCCCAACACCTTCCTGGCCGTGCCCACCCTGGAGGAGCTGAACCTGAGCTACAACAGCATCACGACCGTGCCTGCCCTGCCCGACTCCCTCGTGTCC

CTGTCGCTGAGCCGCACCAACATCCTGGTGCTAGACCCCACCCACCTCACTGGCCTACATGCCCTGCGCTACCTGTACATGGATGGCAACTGCTACTACA

AGAACCCCTGCCAGGGGGCGCTGGAGGTGGTGCCGGGTGCCCTCCTCGGCCTGGGCAACCTCACACATCTCTCACTCAAGTACAACAATCTCACGGAGGT

GCCCCGCAGCCTGCCCCCCAGCCTGGAGACCCTGCTGTTGTCCTACAACCACATTGTCACCCTGACGCCTGAGGACCTGGCCAATCTGACTGCCCTGCGC

GTGCTTGATGTGGGGGGGAACTGCCGCCGCTGTGACCATGCCCGCAACCCCTGCAGGGAGTGCCCAAAGGACCACCCCAAGCTGCACTCTGACACCTTCA

GCCACCTGAGCCGCCTCGAAGGCCTGGTGTTGAAAGACAGTTCTCTCTACAACCTGGACACCAGGTGGTTCCGAGGCCTGGACAGGCTCCAAGTGCTGGA

CCTGAGTGAGAACTTCCTCTACGACTGCATCACCAAGACCACGGCCTTCCAGGGCCTGGCCCGACTGCGCAG CCTCAACCTGTCCTTCAATTACCACAAG

AAGGTGTCCTTTGCCCACCTGCACCTGGCACCCTCCTTTGGGCACCTCCGGTCCCTGAAGGAGCTGGACATGCATGGCATCTTCTTCCGCTCGCTCAGTG

AGACCACGCTCCAACCTCTGGTCCAACTGCCTATGCTCCAGACCCTGCGCCTGCAGATGAACTTCATTAACCAGGCCCAGCTCAGCATCTTTGGGGCCTT

CCCTGGCCTGCTGTACGTGGACCTATCGGACAACCGCATCAGCGGAGCTGCAAGGCCAGTGGCCATTACTAGGGAGGTGGATGGTAGGGAGAGGGTCTGG

CTGCCTTCCAGGAACCTCGCTCCACGTCCACTGGACACTCTCCGCTCAGAGGACTTCATGCCAAACTGCAAGGCCTTCAGCTTCACCTTGGACCTGTCTC

GGAACAACCTGGTGACAATCCAGTCGGAGATGTTTGCTCGCCTCTCACGCCTCGAGTGCCTGCGCCTGAGCCACAACAGCATCTCCCAGGCGGTCAATGG

CTCTCAGTTTGTGCCGCTGACCAGCCTGCGGGTGCTGGACCTGTCCCACAACAAGCTGGACCTGTATCACGGGCGCTCGTTCACGGAGCTGCCGCGCCTG

GAAGCACTGGACCTCAGCTACAATAGCCAGCCCTTTACCATGCAGGGTGTGGGCCACAACCTCAGCTTCGTGGCCCAGCTGCCCGCCCTGCGCTACCTCA

GCCTGGCGCACAATGACATCCATAGCCGAGTGTCCCAGCAGCTCTGTAGCGCCTCACTGTGCGCCCTGGACTTTAGCGGCAACGATCTGAGCCGGATGTG

GGCTGAGGGAGACCTCTATCTCCGCTTCTTCCAAGGCCTAAGAAGCCTAGTCTGGCTGGACCTGTCCCAGAACCACCTGCACACCCTCCTGCCACGTGCC

CTGGACAACCTCCCCAAAAGCCTGAAGCATCTGCATCTCCGTGACAATAACCTGGCCTTCTTCAACTGGAGCAGCCTGACCCTCCTGCCCAAGCTGGAAA

CCCTGGACTTGGCTGGAAACCAGCTGAAGGCCCTAAGCAATGGCAGCCTGCCATCTGGCACCCAGCTGCGGAGGCTGGACCTCAGTGGCAACAGCATCGG

 M  G  P   R   C   T   L   H  P   L   S   L   L

  V  Q  V  T   A   L   A   A   A   L   A   Q  G  R   L   P   A   F   L   P   C   E   L   Q  P   H  G  L   V  N  C  N  W 

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

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

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

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

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

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

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

S   H  L   S   R   L   E   G  L   V  L   K  D  S   S   L   Y   N  L   D  T   R   W  F   R   G  L   D  R   L   Q  V  L   D

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

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

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

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

 L   P   S   R   N  L   A   P   R   P   L   D  T   L   R   S   E   D  F   M  P   N  C  K  A   F   S   F   T   L   D  L   S   

R   N  N  L   V  T   I   Q  S   E   M  F   A   R   L   S   R   L   E   C   L   R   L   S   H  N  S   I   S   Q  A   V  N  G

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

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

S   L   A   H  N  D  I   H  S   R   V  S   Q  Q  L   C   S   A   S   L   C   A   L   D  F   S   G  N  D  L   S   R   M  W

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

 L   D  N  L   P   K  S   L   K  H  L   H  L   R   D  N  N  L   A   F   F   N  W  S   S   L   T   L   L   P   K  L   E   

T   L   D  L   A   G  N  Q  L   K  A   L   S   N  G  S   L   P   S   G  T   Q  L   R   R   L   D  L   S   G  N  S   I   G
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CTTTGTGAACCCTGGCTTCTTTGCCCTGGCCAAGCAGTTAGAAGAGCTCAACCTCAGCGCCAATGCCCTCAAGACAGTGGAGCCCTCCTGGTTTGGCTCG

ATGGTGGGCAACCTGAAAGTCCTAGACGTGAGCGCCAACCCTCTGCACTGTGCCTGTGGGGCGACCTTCGTGGGCTTCCTGCTGGAGGTACAGGCTGCCG

TGCCTGGGCTGCCCAGCCGCGTCAAGTGTGGCAGTCCGGGGCAGCTCCAGGGCCATAGCATCTTTGCGCAAGACCTGCGCCTCTGCCTGGATGAGACCCT

CTCGTGGAACTGTTTTGGCATCTCGCTGCTGGCCATGGCCCTGGGCCTGGTTGTGCCCATGCTGCACCACCTCTGCGGCTGGGACCTCTGGTACTGCTTC

CACCTGTGCCTGGCCTGGCTGCCCCACCGAGGGCAGCGGCGGGGCGCAGACGCCCTGTTCTATGATGCCTTCGTGGTCTTTGACAAAGCTCAGAGTGCTG

TGGCCGACTGGGTGTACAACGAGCTGCGGGTGCAGCTGGAGGAGCGCCGTGGGCGCCGCGCACTGCGCCTGTGCCTGGAGGAGCGAGACTGGTTACCTGG

CAAGACGCTCTTCGAGAACCTGTGGGCCTCAGTCTACAGCAGCCGCAAGACCCTGTTTGTGCTGGCCCACACGGACCGTGTCAGCGGCCTCTTGCGTGCC

AGTTTCCTGCTGGCCCAGCAGCGCCTGCTGGAGGACCGCAAGGACGTTGTAGTGCTGGTGATCCTGCGCCCCGATGCCTACCGCTCCCGCTACGTGCGGC

TGCGCCAGCGCCTCTGCCGCCAGAGTGTCCTCCTCTGGCCCCACCAGCCCCGTGGGCAGGGCAGCTTCTGGGCCCAGCTGGGCACAGCCCTGACCAGGGA

CAACCACCACTTCTATAACCGGAACTTCTGCCGGGGCCCCACGACAGCCGAATAGCACTGAGTGACAGCCCAGTTGCTAGCTGGCCAGACATGATAAGAT

ACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAG

CTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAA

TGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATC

AGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCAT

TTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTT

ATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAA

GAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAG

CAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAG

CCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTG

GACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCC

ACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAA

TTGTCAAAACAGCGTGGATGGCGTCTCCAGC T TATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTT

GCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTA C T A G TCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAA

ATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGT

AGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGA

TGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACG

TCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCC T G C AG G TT AA TTAAGAACATGTGAGCAAAAGGCC

AGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAG

GTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTG

 •  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 

  F   V  N  P   G  F   F   A   L   A   K  Q  L   E   E   L   N  L   S   A   N  A   L   K  T   V  E   P   S   W  F   G  S  

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

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

  S   W  N  C  F   G  I   S   L   L   A   M  A   L   G  L   V  V  P   M  L   H  H  L   C   G  W  D  L   W  Y   C  F  

 H  L   C   L   A   W  L   P   H  R   G  Q  R   R   G  A   D  A   L   F   Y   D  A   F   V  V  F   D  K  A   Q  S   A   

V  A   D  W  V  Y   N  E   L   R   V  Q  L   E   E   R   R   G  R   R   A   L   R   L   C   L   E   E   R   D  W  L   P   G

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

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

L   R   Q  R   L   C   R   Q  S   V  L   L   W  P   H  Q  P   R   G  Q  G  S   F   W  A   Q  L   G  T   A   L   T   R   D

  N  H   H  F   Y   N  R   N  F   C   R   G  P   T   T   A   E   • 

FspI (2964)

NcoI (3032)

BsrGI (3212) KasI (3251) BstEII (3290)

RsrII (3371)
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DraIII (3655) NheI (3675)
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TCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGC

ACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCAC

TGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATC

TGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGC

AGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTT

GGTCATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAA

CATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

ApaLI (5693)

PacI (6109) SwaI (6118) NotI (6128)
EagI (6129)
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