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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCATCATGAAGATGAGACGCTACAAGCTCTTTCTCATGTTCTG

TATGGCCGGCCTGTGCCTCATCTCCTTCCTGCACTTCTTCAAGACCCTGTCCTATGTCACCTTCCCCCGAGAACTGGCCTCCCTCAGCCCTAACCTGGTG

TCCAGCTTTTTCTGGAACAATGCCCCGGTCACGCCCCAGGCCAGCCCCGAGCCAGGAGGCCCTGACCTGCTGCGTACCCCACTCTACTCCCACTCGCCCC

TGCTGCAGCCGCTGCCGCCCAGCAAGGCGGCCGAGGAGCTCCACCGGGTGGACTTGGTGCTGCCCGAGGACACCACCGAGTATTTCGTGCGCACCAAGGC

CGGCGGCGTCTGCTTCAAACCCGGCACCAAGATGCTGGAGAGGCCGCCCCCGGGACGGCCGGAGGAGAAGCCTGAGGGGGCCAACGGCTCCTCGGCCCGG

CGGCCACCCCGGTACCTCCTGAGCGCCCGGGAGCGCACGGGGGGCCGAGGCGCCCGGCGCAAGTGGGTGGAGTGCGTGTGCCTGCCCGGCTGGCACGGAC

CCAGCTGCGGCGTGCCCACTGTGGTGCAGTACTCCAACCTGCCCACCAAGGAGCGGCTGGTGCCCAGGGAGGTGCCGCGCCGCGTCATCAACGCCATCAA

CGTCAACCACGAGTTCGACCTGCTGGACGTGCGCTTCCACGAGCTGGGCGACGTGGTGGACGCCTTTGTGGTGTGCGAGTCCAACTTCACGGCTTATGGG

GAGCCGCGGCCGCTCAAGTTCCGGGAGATGCTGACCAATGGCACCTTCGAGTACATCCGCCACAAGGTGCTCTATGTCTTCCTGGACCACTTCCCGCCCG

GCGGCCGGCAGGACGGCTGGATCGCCGACGACTACCTGCGCACCTTCCTCACCCAGGACGGCGTCTCGCGGCTGCGCAACCTGCGGCCCGACGACGTCTT

CATCATTGACGATGCGGACGAGATCCCGGCCCGTGACGGCGTCCTTTTCCTCAAGCTCTACGATGGCTGGACCGAGCCCTTCGCCTTCCACATGCGCAAG

TCGCTCTACGGCTTCTTCTGGAAGCAGCCGGGCACCCTGGAGGTGGTGTCAGGCTGCACGGTGGACATGCTGCAGGCAGTGTATGGGCTGGACGGCATCC

GCCTGCGCCGCCGCCAGTACTACACCATGCCCAACTTCAGACAGTATGAGAACCGCACCGGCCACATCCTGGTGCAGTGGTCGCTGGGCAGCCCCCTGCA

CTTCGCCGGCTGGCACTGCTCCTGGTGCTTCACGCCCGAGGGCATCTACTTCAAGCTCGTGTCCGCCCAGAATGGCGACTTCCCACGCTGGGGTGACTAC

GAGGACAAGCGGGACCTGAACTACATCCGCGGCCTGATCCGCACCGGGGGCTGGTTCGACGGCACGCAGCAGGAGTACCCGCCTGCAGACCCCAGCGAGC

ACATGTATGCGCCCAAGTACCTGCTGAAGAACTACGACCGGTTCCACTACCTGCTGGACAACCCCTACCAGGAGCCCAGGAGCACGGCGGCGGGCGGGTG

GCGCCACAGGGGTCCCGAGGGAAGGCCGCCCGCCCGGGGCAAACTGGACGAGGCGGAAGTCTAGAGCTGCATGATCTGATAGGGTTTGTGACAGGGCTAG

CTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCT

TTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAA

GCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGG

ATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAA

 M  K  M  R   R   Y   K  L   F   L   M  F   C

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  R   H  R   G  P   E   G  R   P   P   A   R   G  K  L   D  E   A   E   V  • 
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PvuII (1101) ScaI (1127) XcmI (1145)
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NotI (1305)
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DraIII (1360)

ScaI (1715)

SacII (1926)

BspLU11I (2000) AgeI (2036)
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HpaI (2333) MfeI (2344)

EcoRI (2429)

1

101

201

301

401
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1001

1101
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1301
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1

13

47

80
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147
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247

280

313

347

380

413

447

480

513



GGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGC

AATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTT

TAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCAT

TCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATC

AGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTG

CCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGA

TCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGA

TATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGC T TATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCG

TACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTA C T A G TCAAAACAAACTCCCATTGACGTC

AATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAAT

ACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTAC

TTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGG

AACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCC T G C AG G TT AA TTAA

GAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAA

AATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCC

TGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCG

CTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTA

TCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTA

GAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGG

TGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAA

AACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTT

TTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGA
ACATTTCTCTATCGAA

 •  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 

SspI (2668) SwaI (2682)
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StuI (3107)

XmnI (3249)
BspHI (3257)

AseI (3315)
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SdaI (3881)PacI (3889)
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2601

2701

2801

2901

3001

3101

3201

3301

3401

3500

3600

3700

3800

3898

3998

4098
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4298
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4498

4598
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