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GCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACA

AAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAAGGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCA

GAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATG

TCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAG

AACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCCGCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCT

CCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACCGGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTA

GACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTTTCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACC

GGCGCCTACCTGAGATCACCGGTAGGAGGGCCATCATGACCAAAGACAAAGAACCTATTGTTAAAAGCTTCCATTTTGTTTGCCTTATGATCATAATAGT

TGGAACCAGAATCCAGTTCTCCGACGGAAATGAATTTGCAGTAGACAAGTCAAAAAGAGGTCTTATTCATGTTCCAAAAGACCTACCGCTGAAAACCAAA

GTCTTAGATATGTCTCAGAACTACATCGCTGAGCTTCAGGTCTCTGACATGAGCTTTCTATCAGAGTTGACAGTTTTGAGACTTTCCCATAACAGAATCC

AGCTACTTGATTTAAGTGTTTTCAAGTTCAACCAGGATTTAGAATATTTGGATTTATCTCATAATCAGTTGCAAAAGATATCCTGCCATCCTATTGTGAG

TTTCAGGCATTTAGATCTCTCATTCAATGATTTCAAGGCCCTGCCCATCTGTAAGGAATTTGGCAACTTATCACAACTGAATTTCTTGGGATTGAGTGCT

ATGAAGCTGCAAAAATTAGATTTGCTGCCAATTGCTCACTTGCATCTAAGTTATATCCTTCTGGATTTAAGAAATTATTATATAAAAGAAAATGAGACAG

AAAGTCTACAAATTCTGAATGCAAAAACCCTTCACCTTGTTTTTCACCCAACTAGTTTATTCGCTATCCAAGTGAACATATCAGTTAATACTTTAGGGTG

CTTACAACTGACTAATATTAAATTGAATGATGACAACTGTCAAGTTTTCATTAAATTTTTATCAGAACTCACCAGAGGTTCAACCTTACTGAATTTTACC

CTCAACCACATAGAAACGACTTGGAAATGCCTGGTCAGAGTCTTTCAATTTCTTTGGCCCAAACCTGTGGAATATCTCAATATTTACAATTTAACAATAA

TTGAAAGCATTCGTGAAGAAGATTTTACTTATTCTAAAACGACATTGAAAGCATTGACAATAGAACATATCACGAACCAAGTTTTTCTGTTTTCACAGAC

AGCTTTGTACACCGTGTTTTCTGAGATGAACATTATGATGTTAACCATTTCAGATACACCTTTTATACACATGCTGTGTCCTCATGCACCAAGCACATTC

AAGTTTTTGAACTTTACCCAGAACGTTTTCACAGATAGTATTTTTGAAAAATGTTCCACGTTAGTTAAATTGGAGACACTTATCTTACAAAAGAATGGAT

TAAAAGACCTTTTCAAAGTAGGTCTCATGACGAAGGATATGCCTTCTTTGGAAATACTGGATGTTAGCTGGAATTCTTTGGAATCTGGTAGACATAAAGA

AAACTGCACTTGGGTTGAGAGTATAGTGGTGTTAAATTTGTCTTCAAATATGCTTACTGACTCTGTTTTCAGATGTTTACCTCCCAGGATCAAGGTACTT

GATCTTCACAGCAATAAAATAAAGAGCGTTCCTAAACAAGTCGTAAAACTGGAAGCTTTGCAAGAACTCAATGTTGCTTTCAATTCTTTAACTGACCTTC

CTGGATGTGGCAGCTTTAGCAGCCTTTCTGTATTGATCATTGATCACAATTCAGTTTCCCACCCATCGGCTGATTTCTTCCAGAGCTGCCAGAAGATGAG

GTCAATAAAAGCAGGGGACAATCCATTCCAATGTACCTGTGAGCTAAGAGAATTTGTCAAAAATATAGACCAAGTATCAAGTGAAGTGTTAGAGGGCTGG

CCTGATTCTTATAAGTGTGACTACCCAGAAAGTTATAGAGGAAGCCCACTAAAGGACTTTCACATGTCTGAATTATCCTGCAACATAACTCTGCTGATCG

TCACCATCGGTGCCACCATGCTGGTGTTGGCTGTGACTGTGACCTCCCTCTGCATCTACTTGGATCTGCCCTGGTATCTCAGGATGGTGTGCCAGTGGAC

CCAGACTCGGCGCAGGGCCAGGAACATACCCTTAGAAGAACTCCAAAGAAACCTCCAGTTTCATGCTTTTATTTCATATAGTGAACATGATTCTGCCTGG

GTGAAAAGTGAATTGGTACCTTACCTAGAAAAAGAAGATATACAGATTTGTCTTCATGAGAGAAACTTTGTCCCTGGCAAGAGCATTGTGGAAAATATCA

TCAACTGCATTGAGAAGAGTTACAAGTCCATCTTTGTTTTGTCTCCCAACTTTGTCCAGAGTGAGTGGTGCCATTACGAACTCTATTTTGCCCATCACAA

TCTCTTTCATGAAGGATCTAATAACTTAATCCTCATCTTACTGGAACCCATTCCACAGAACAGCATTCCCAACAAGTACCACAAGCTGAAGGCTCTCATG

ACGCAGCGGACTTATTTGCAGTGGCCCAAGGAGAAAAGCAAACGTGGGCTCTTTTGGGCTAACATTAGAGCCGCTTTTAATATGAAATTAACACTAGTCA

CTGAAAACAATGATGTGAAATCTTAAAAAAATTTAGGAAATTCAACTTAAGAAACCATTATTTACTTGGATGATGGTGAATAGTACAGTCGTAAGTNACT

GTCTGGAGGTGCCTCCGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGT

GAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGG

AGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCT

 M  T   K  D  K  E   P   I   V  K  S   F   H  F   V  C  L   M  I   I   I   V

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

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

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

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

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

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

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

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

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

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

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

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

  N  C  T   W  V  E   S   I   V  V  L   N  L   S   S   N  M  L   T   D  S   V  F   R   C   L   P   P   R   I   K  V  L  

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

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

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

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

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

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

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

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

  L   F   H  E   G  S   N  N  L   I   L   I   L   L   E   P   I   P   Q  N  S   I   P   N  K  Y   H  K  L   K  A   L   M 

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

T   E   N  N  D  V  K  S   • 

NotI (-1)

SgfI (171)
PvuI (172)

AgeI (254)EcoNI (261)

Psp1406I (368)

PvuII (404) EcoNI (452)
Bsu36I (456)

NaeI (606)

AgeI (717)

EcoRV (1076)

BglII (1112) EcoO109I (1135)

PshAI (1431)

BstXI (1558)

BsrGI (1705) HpaI (1739)

Psp1406I (1821)

BspLU11I (2461)

BstXI (2512)
XcmI (2515)

Acc65I (2714)

XcmI (3154)

NheI (3216)
BalI (3222)

HpaI (3354)

1

101

201

301

401

501

601

701

801

901

1001

1101

1201

1301

1401

1501

1601

1701

1801

1901

2001

2101

2201

2301

2401

2501

2601

2701

2801

2901

3001

3101

3201

3301

3401

1

22

56

89

122

156

189

222

256

289

322

356

389

422

456

489

522

556

589

622

656

689

722

756

789



ACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTA

AGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAA

ATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGA

CTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCGAATTCTCGACTCATTCCTTTGCCCTCGGACGAGTGCTGGGG

CGTCGGTTTCCACTATCGGCGAGTACTTCTACACAGCCATCGGTCCAGACGGCCGCGCTTCTGCGGGCGATTTGTGTACGCCCGACAGTCCCGGCTCCGG

ATCGGACGATTGCGTCGCATCGACCCTGCGCCCAAGCTGCATCATCGAAATTGCCGTCAACCAAGCTCTGATAGAGTTGGTCAAGACCAATGCGGAGCAT

ATACGCCCGGAGCCGCGGCGATCCTGCAAGCTCCGGATGCCTCCGCTCGAAGTAGCGCGTCTGCTGCTCCATACAAGCCAACCACGGCCTCCAGAAGAAG

ATGTTGGCGACCTCGTATTGGGAATCCCCGAACATCGCCTCGCTCCAGTCAATGACCGCTGTTATGCGGCCATTGTCCGTCAGGACATTGTTGGAGCCGA

AATCCGCGTGCACGAGGTGCCGGACTTCGGGGCAGTCCTCGGCCCAAAGCATCAGCTCATCGAGAGCCTGCGCGACGGACGCACTGACGGTGTCGTCCAT

CACAGTTTGCCAGTGATACACATGGGGATCAGCAATCGCGCATATGAAATCACGCCATGTAGTGTATTGACCGATTCCTTGCGGTCCGAATGGGCCGAAC

CCGCTCGTCTGGCTAAGATCGGCCGCAGCGATCGCATCCATGAGCTCCGCGACGGGTTGCAGAACAGCGGGCAGTTCGGTTTCAGGCAGGTCTTGCAACG

TGACACCCTGTGCACGGCGGGAGATGCAATAGGTCAGGCTCTCGCTGAATTCCCCAATGTCAAGCACTTCCGGAATCGGGAGCGCGGCCGATGCAAAGTG

CCGATAAACATAACGATCTTTGTAGAAACCATCGGCGCAGCTATTTACCCGCAGGACATATCCACGCCCTCCTACATCGAAGCTGAAAGCACGAGATTCT

TCGCCCTCCGAGAGCTGCATCAGGTCGGAGACGCTGTCGAACTTTTCGATCAGAAACTTCGCGACAGACGTCGCGGTGAGTTCAGGCTTTTTCATGATGG

CCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGCTTATCTGACGGTTCA

CTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTG

ATTTACTAGTCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAA

AACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCC

ATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACG

TCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACC

GTAAGTTATGTAACGCCTGCAGGTTAATTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCA

TAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGA

AGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCT

GTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCG

TCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTC

TTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTT

GATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTT

TTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATCA

 •  E   K  A   R   P   R   T   S   P   

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

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

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

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

  D  A   H  V  L   H  R   V  E   P   C   D  E   A   W  L   M  L   E   D  L   A   Q  A   V  S   A   S   V  T   D  D  M 

 V  T   Q  W  H  Y   V  H  P   D  A   I   A   C  I   F   D  R   W  T   T   Y   Q  G  I   G  Q  P   G  F   P   G  F   

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

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

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

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