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CCTGCAGGGCCCACTAGTCTCCCAGGCATGACTCCAACAATGCATCCCATGGGATTTGGGGTTCCCCAGATCTGGGGCTTGTAGGCCTGACTCTCCCCTG

TGCACACGTCTCATACACGCATGCGTGCACCCATTGCCTGCCCCGCCCCTTGCACAGGGAGTCAGCAGGGAGGACTGGGTTATGCCCTGCTTATCAGCAG

CTTCCCAGCTTCCTCTGCCTGGATTCTTAGAGGCCTGGGGTCCTAGAACGAGCTGGTGCACGTGGCTTCCCAAAGATCTCTCAGATAATGAGAGGAAATG

CAGTCATCAGTTTGCAGAAGGCTAGGGATTCTGGGCCATAGCTCAGACCTGCGCCCACCATCTCCCTCCAGGCAGCCCTTGGCTGGTCCCTGCGAGCCCG

TGGAGACTGCCAGTCATGAGCGGTTCTCATCATCATCATCATCATGGTATGGCTAGCATGACTGGTGGACAGCAAATGGGTCGGGATCTGTACGACGATG

ACGATAAGGTACCTAAGGATCAGCTTGGAGTTGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGC

ACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGG

TTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACG

ATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGT

TGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGC

CAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGTTGGAGTGACGGCAGTT

ATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCAC

TCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAG

GGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCG

AAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGA

TGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTG

CATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATC

CGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGA

TCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCA

GGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCA

CCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGA

GACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTA

CAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGC

CGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTT

CCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCG

CTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGC

TCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGAC

GCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCA

GGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAA

GTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATAC

ACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGT

CAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAA

 M   S   G   S   H   H   H   H   H   H   G   M   A   S   M   T   G   G   Q   Q   M   G   R   D   L   Y   D   D   

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

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

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

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

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

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

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

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

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

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

  V   G   F   R   E   V   R   I   E   N   G   L   L   L   L   N   G   K   P   L   L   I   R   G   V   N   R   H   E   H   H   P   L  

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

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

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

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

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

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

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

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

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

 L   A   S   G   E   V   P   L   D   V   A   P   Q   G   K   Q   L   I   E   L   P   E   L   P   Q   P   E   S   A   G   Q   L   W   

L   T   V   R   V   V   Q   P   N   A   T   A   W   S   E   A   G   H   I   S   A   W   Q   Q   W   R   L   A   E   N   L   S   V   T

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

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

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

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

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

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

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

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

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

SdaI (6)
PstI (6)

BspHI (414)

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

1

29

62

96

129

162

196

229

262

296

329

362

396

429

462

496

529

562

596

629

662

696

729

762

796

829

862

896



ACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTA

CGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTAC

AGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCG

ACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTACAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATCTAGTCGAGA

ATTCGCTAGCTCGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTA

TTGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTT

CAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTAGATCCATTTAAATGTTAATTAACTAGCCATGACCAAAAT

CCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTG

CAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATAC

CAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGC

TGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACA

CAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGT

ATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTG

ACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCT

TTTGCTCACATGTTCTTAATTAAATTTTTCAAAAGTAGTTGACAATTAATCATCGGCATAGTATATCGGCATAGTATAATACGACTCACTATAGGAGGGC

CATCATGGCCAAGTTGACCAGTGCTGTCCCAGTGCTCACAGCCAGGGATGTGGCTGGAGCTGTTGAGTTCTGGACTGACAGGTTGGGGTTCTCCAGAGAT

TTTGTGGAGGATGACTTTGCAGGTGTGGTCAGAGATGATGTCACCCTGTTCATCTCAGCAGTCCAGGACCAGGTGGTGCCTGACAACACCCTGGCTTGGG

TGTGGGTGAGAGGACTGGATGAGCTGTATGCTGAGTGGAGTGAGGTGGTCTCCACCAACTTCAGGGATGCCAGTGGCCCTGCCATGACAGAGATTGGAGA

GCAGCCCTGGGGGAGAGAGTTTGCCCTGAGAGACCCAGCAGGCAACTGTGTGCACTTTGTGGCAGAGGAGCAGGACTGAGGATAAGAATTGAGTTTCAGA

AAAGGGGGCCTGAGTGGCCCCTTTTTTCAACTTAATTAA

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

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

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

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

 M   S   G   S   H   H   H   H   H   H   G   M   A   S   M   T   G   G   Q   Q   M   G   R   D   L   Y   D   D   

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

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

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

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

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

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

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

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

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

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

  V   G   F   R   E   V   R   I   E   N   G   L   L   L   L   N   G   K   P   L   L   I   R   G   V   N   R   H   E   H   H   P   L  

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

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

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

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

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

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

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

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

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

 L   A   S   G   E   V   P   L   D   V   A   P   Q   G   K   Q   L   I   E   L   P   E   L   P   Q   P   E   S   A   G   Q   L   W   

L   T   V   R   V   V   Q   P   N   A   T   A   W   S   E   A   G   H   I   S   A   W   Q   Q   W   R   L   A   E   N   L   S   V   T

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

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

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

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

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

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

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

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

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

EcoRI (3599)

AseI (4646)

3201

3301

3401

3501

3601

3701

3801

3901

4001

4101

4201

4301

4401

4501

4601

4701

4801

4901

5001

5101

1

33

66

99

896

929

962

996

1029
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