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GCGGCCGCGTCGACGATATCTAGAATTCGGATCCTGCAGGACCTTGCTTCCTAGCTGGGCCTTTCCTTCTCCTCTATAAATACCAGCTCTGGTATTTCGC

CTTGGCAGCTGTTGCTGCTAGGGAGACGGCTGGCTTGACATGCATCTCCTGACAAAACACAAACCCGTGGTGTGAGTGGGTGTGGGCGGTGTGAGTAGGG

GGATGAATCAGAGAGGGGGCGAGGGAGACAGGGGCGCAGGAGTCAGGCAAAGGCGATGCGGGGGTGCGACTACACGCAGTTGGAAACAGTCGTCAGAAGA

TTCTGGAAACTATCTTGCTGGCTATAAACTTGAGGGAAGCAGAAGGCCAACATTCCTCCCAAGGGAAACTGAGGCTCAGAGTTAAAACCCAGGTATCAGT

GATATGCATGTGCCCCGGCCAGGGTCACTCTCTGACTAACCGGTACCTACCCTACAGGCCTACCTAGAGACTCTTTTGAAAGGATGGTAGAGACCTGTCC

GGGCTTTGCCCACAGTCGTTGGAAACCTCAGCATTTTCTAGGCAACTTGTGCGAATAAAACACTTCGGGGGTCCTTCTTGTTCATTCCAATAACCTAAAA

CCTCTCCTCGGAGAAAATAGGGGGCCTCAAACAAACGAAATTCTCTAGCCCGCTTTCCCCAGGATAAGGCAGGCATCCAAATGGAAAAAAAGGGGCCGGC

CGGGGGTCTCCTGTCAGCTCCTTGCCCTGTGAAACCCAGCAGGCCTGCCTGTCTTCTGTCCTCTTGGGGCTGTCCAGGGGCGCAGGCCTCTTGCGGGGGA

GCTGGCCTCCCCGCCCCCTCGCCTGTGGCCGCCCTTTTCCTGGCAGGACAGAGGGATCCTGCAGCTGTCAGGGGAGGGGCGCCGGGGGGTGATGTCAGGA

GGGCTACAAATAGTGCAGACAGCTAAGGGGCTCCGTCACCCATCTTCACATCCACTCCAGCCGGCTGCCCGCCCGCTGCCTCCTCTGTGCGTCCGCCCAG

CCAGCCTCGTCCACGCCGCCACCATGGTTCTGGGGCCCTGCATGCTGCTGCTGCTGCTGCTGCTGGGCCTGAGGCTACAGCTCTCCCTGGGCATCATCCC

AGTTGAGGAGGAGAACCCGGACTTCTGGAACCGCGAGGCAGCCGAGGCCCTGGGTGCCGCCAAGAAGCTGCAGCCTGCACAGACAGCCGCCAAGAACCTC

ATCATCTTCCTGGGCGATGGGATGGGGGTGTCTACGGTGACAGCTGCCAGGATCCTAAAAGGGCAGAAGAAGGACAAACTGGGGCCTGAGATACCCCTGG

CTATGGACCGCTTCCCATATGTGGCTCTGTCCAAGACATACAATGTAGACAAACATGTGCCAGACAGTGGAGCCACAGCCACGGCCTACCTGTGCGGGGT

CAAGGGCAACTTCCAGACCATTGGCTTGAGTGCAGCCGCCCGCTTTAACCAGTGCAACACGACACGCGGCAACGAGGTCATCTCCGTGATGAATCGGGCC

AAGAAAGCAGGGAAGTCAGTGGGAGTGGTAACCACCACACGAGTGCAGCACGCCTCGCCAGCCGGCACCTACGCCCACACGGTGAACCGCAACTGGTACT

CGGACGCCGACGTGCCTGCCTCGGCCCGCCAGGAGGGGTGCCAGGACATCGCTACGCAGCTCATCTCCAACATGGACATTGATGTGATCCTGGGTGGAGG

CCGAAAGTACATGTTTCGCATGGGAACCCCAGACCCTGAGTACCCAGATGACTACAGCCAAGGTGGGACCAGGCTGGACGGGAAGAATCTGGTGCAGGAA

TGGCTGGCGAAGCGCCAGGGTGCCCGGTATGTGTGGAACCGCACTGAGCTCATGCAGGCTTCCCTGGACCCGTCTGTGACCCATCTCATGGGTCTCTTTG

AGCCTGGAGACATGAAATACGAGATCCACCGAGACTCCACACTGGACCCCTCCCTGATGGAGATGACAGAGGCTGCCCTGCGCCTGCTGAGCAGGAACCC

CCGCGGCTTCTTCCTCTTCGTGGAGGGTGGTCGCATCGACCACGGTCATCACGAAAGCAGGGCTTACCGGGCACTGACTGAGACGATCATGTTCGACGAC

GCCATTGAGAGGGCGGGCCAGCTCACCAGCGAGGAGGACACGCTGAGCCTCGTCACTGCCGACCACTCCCACGTCTTCTCCTTCGGAGGCTACCCCCTGC

GAGGGAGCTCCATCTTCGGGCTGGCCCCTGGCAAGGCCCGGGACAGGAAGGCCTACACGGTCCTCCTATACGGAAACGGTCCAGGCTATGTGCTCAAGGA

CGGCGCCCGGCCGGATGTTACCGAGAGCGAGAGCGGGAGCCCCGAGTATCGGCAGCAGTCAGCAGTGCCCCTGGACGAAGAGACCCACGCAGGCGAGGAC

GTGGCGGTGTTCGCGCGCGGCCCGCAGGCGCACCTGGTTCACGGCGTGCAGGAGCAGACCTTCATAGCGCACGTCATGGCCTTCGCCGCCTGCCTGGAGC

CCTACACCGCCTGCGACCTGGCGCCCCCCGCCGGCACCACCGACGCCGCGCACCCGGGGCGGTCCCGGTCCAAGCGTCTGGATTGAAGCTAGCTGGCCAG

ACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGT

AACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAA

AACCTCTACAAATGTGGTATGGAATTAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGA

ATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTT
TGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATG
AAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAAT
AGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTATCCTCAGTCCTGCTCCTCTGCCACAAAGTGCACGCAGTTGCCGGCCGGGTCGCGCAGGGCGAAC

TCCCGCCCCCACGGCTGCTCGCCGATCTCGGTCATGGCCGGCCCGGAGGCGTCCCGGAAGTTCGTGGACACGACCTCCGACCACTCGGCGTACAGCTCGT

CCAGGCCGCGCACCCACACCCAGGCCAGGGTGTTGTCCGGCACCACCTGGTCCTGGACCGCGCTGATGAACAGGGTCACGTCGTCCCGGACCACACCGGC

GAAGTCGTCCTCCACGAAGTCCCGGGAGAACCCGAGCCGGTCGGTCCAGAACTCGACCGCTCCGGCGACGTCGCGCGCGGTGAGCACCGGAACGGCACTG

 •  D  Q  E   E   A   V  F   H  V  C  N  G  A   P   D  R   L   A   F   

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

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

 F   D  D  E   V  F   D  R   S   F   G  L   R   D  T   W  F   E   V  A   G  A   V  D  R   A   T   L   V  P   V  A   S   

T   L   K  A   M 

 M  V  L   G  P   C   M  L   L   L   L   L   L   L   G  L   R   L   Q  L   S   L   G  I   I   P

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

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

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

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

 K  K  A   G  K  S   V  G  V  V  T   T   T   R   V  Q  H  A   S   P   A   G  T   Y   A   H  T   V  N  R   N  W  Y   

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

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

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

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

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

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

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

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

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

P   Y   T   A   C  D  L   A   P   P   A   G  T   T   D  A   A   H  P   G  R   S   R   S   K  R   L   D  •  

NotI (2) XbaI (19)
EcoRI (23)

SdaI (38)

AgeI (439)
Acc65I (442)

NcoI (1022)

NdeI (1317)

SacII (2004)

NheI (2588)

MfeI (2737)

SgrAI (3495)

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

3501

125

104

71

38

4

1

26

60

93

126

160

193

226

260

293

326

360

393

426

460

493



GTCAACTTGGCCATGATGGCTCCTCCTGTCAGGAGAGGAAAGAGAAGAAGGTTAGTACAATTGCTATAGTGAGTTGTATTATACTATGCAGATATACTAT

GCCAATGATTAATTGTCAAACTAGGGCTGCAGGTTAATTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGG

CGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTT

TCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAT

AGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCG

GTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGC

TACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTT

GGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATC

CTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATCA

 •  D  Q  E   E   A   V  F   H  V  C  N  G  A   P   D  R   L   A   F   

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

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

 F   D  D  E   V  F   D  R   S   F   G  L   R   D  T   W  F   E   V  A   G  A   V  D  R   A   T   L   V  P   V  A   S   

T   L   K  A   M 

MfeI (3658)
3601

3701

3801

3901

4001

4101

4201

4301

4401

125

104

71

38

4
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