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GCGGCCGCGTCGACGATATCTAGAATTCGGATCCTGCAGGGCCCACTAGTAGCTCTGAGCTCCTCCTCTGCTCGCCCAATCCTTCCAACCCCCTATGGTG

GTATGGCTGACACAGAAAATGTCTGCTCCTGTATGGGACATTTGCCCCTCTTCTCCAAATATAAGACAGGATGAGGCCTAGCTTTTGCTGCTCCAAAGTT

TTAAAAGAACACATTGCACGGCATTTAGGGACTCTAAAGGGTGGAGGAGGAATGAGGGAATTGCATCATGCCAAGGCTGGTCCTCATCCATCACTGCTTC

CAGGGCCCAGAGTGGCTTCCAGGAAGTATTCTTACAAAGGAAGCCCGATCTGTAGCTAACACTCAGAGCCCATTTTCCTGCGTTAACCCCTCCCGACCTC

ATATACAGGAGTAACATGATCAGTGACCTGGGGGAGCTGGCCAAACTGCGGGACCTGCCCAAGCTGAGGGCCTTGGTGCTGCTGGACAACCCCTGTGCCG

ATGAGACTGACTACCGCCAGGAGGCCCTGGTGCAGATGGCACACCTAGAGCGCCTAGACAAAGAGTACTATGAGGACGAGGACCGGGCAGAAGCTGAGGA

GATCCGACAGAGGCTGAAGGAGGAACAGGAGCAAGAACTCGACCCGGACCAAGACATGGAACCGTACCTCCCGCCAACTTAGTGGCTCCTCTAGCCTGCA

GGGACAGTAAAGGTGATGGCAGGAAGGCAGCCCCCGGAGGTCAAAGGCTGGGCACGCGGGAGGAGAGGCCAGAGTCAGAGGCTGCGGGTATCTCAGATAT

GAAGGAAAGATGAGAGAGGCTCAGGAAGAGGTAAGAAAAGACACAAGAGACCAGAGAAGGGAGAAGAATTAGAGAGGGAGGCAGAGGACCGCTGTCTCTA

CAGACATAGCTGGTAGAGACTGGGAGGAAGGGATGAACCCTGAGCGCATGAAGGGAAGGAGGTGGCTGGTGGTATATGGAGGATGTAGCTGGGCCAGGGA

AAAGATCCTGCACTAAAAATCTGAAGCTAAAAATAACAGGACACGGGGTGGAGAGGCGAAAGGAGGGCAGAGTGAGGCAGAGAGACTGAGAGGCCTGGGG

ATGTGGGCATTCCGGTAGGGCACACAGTTCACTTGTCTTCTCTTTTTCCAGGAGGCCAAAGATGCTGACGTCAAGAACTCATAATACCCCAGTGGGGACC

ACCGCATTCATAGCCCTGTTACAAGAAGTGGGAGATGTTCCTTTTTGTCCCAGACTGGAAATCCGTTACATCCCGAGGCTCAGGTTCTGTGGTGGTCATC

TCTGTGTGGCTTGTTCTGTGGGCCTACCTAAAGTCCTAAGCACAGCTCTCAAGCAGATCCGAGGCGACTAAGATGCTAGTAGGGGTTGTCTGGAGAGAAG

AGCCGAGGAGGTGGGCTGTGATGGATCAGTTCAGCTTTCAAATAAAAAGGCGTTTTTATATTCTGTGTCGAGTTCGTGAACCCCTGTGGTGGGCTTCTCC

ATCTGTCTGGGTTAGTACCTGCCACTATACTGGAATAAGGGGACGCCTGCTTCCCTCGAGTTGGCTGGACAAGGTTATGAGCATCCGTGTACTTATGGGG

TTGCCAGCTTGGTCCTGGATCGCCCGGGCCCTTCCCCCACCCGTTCGGTTCCCCACCACCACCCGCGCTCGTACGTGCGTCTCCGCCTGCAGCTCTTGAC

TCATCGGGGCCCCCGGGTCACATGCGCTCGCTCGGCTCTATAGGCGCCGCCCCCTGCCCACCCCCCGCCCGCGCTGGGAGCCGCAGCCGCCGCCACTCCT

GCTCTCTCTGCGCCGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCCGCCATCCACGCCGGTTGAGTCGCGTTCTGC

CGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACCGGGCCTTTGTCCGGCGCTCCCTTGGAGCCT

ACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTTTCTGTTCTGCGCCGTTACAGATCCAAGCCA

CCATGGAAATCAAGGTGCTGTTTGCCCTCATCTGTATTGCTGTTGCTGAGGCAAAACCCACTGAAATCAATGAAGACCTCAATATAGCTGCTGTGGCCTC

CAACTTTGCCACCACAGATCTTGAGACTGACCTGTTCACCAACTGGGAGACCATGAATGTGATTAGCACTGACACAGAGCAGGTGAACACAGATGCTGAC

AGGGGCAAGCTGCCTGGCAAAAAACTCCCCCCAGATGTCCTGAGGGAGCTGGAGGCCAATGCCAGAAGGGCTGGTTGCACAAGAGGCTGCCTCATTTGCC

TCTCCCACATTAAGTGCACCCCTAAGATGAAGAAATTTATCCCTGGCAGGTGCCACACTTATGAAGGTGAAAAGGAGTCTGCTCAGGGAGGGATTGGAGA

GGCAATTGTTGATATCCCAGAGATTCCTGGCTTCAAGGATAAGGAGCCACTGGACCAGTTTATTGCTCAAGTGGACCTCTGTGCTGATTGCACCACTGGC

TGTCTGAAGGGCCTTGCCAATGTCCAGTGCTCTGACCTCCTGAAGAAGTGGCTTCCCCAGAGGTGTACCACTTTTGCCAGCAAGATTCAGGGTAGGGTGG

ACAAAATCAAGGGTCTGGCTGGGGACAGATGATAGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGA

AAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTA

TGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTAATTCTAAAATACAGCATAGCAAAACT

TTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCC
TCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCC

CTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAAT
ATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTATCCTCAGTCCTGCTCCT

CTGCCACAAAGTGCACGCAGTTGCCGGCCGGGTCGCGCAGGGCGAACTCCCGCCCCCACGGCTGCTCGCCGATCTCGGTCATGGCCGGCCCGGAGGCGTC
 •  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  E   I   K  V  L   F   A   L   I   C   I   A   V  A   E   A   K  P   T   E   I   N  E   D  L   N  I   A   A   V  A   S

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

 R   G  K  L   P   G  K  K  L   P   P   D  V  L   R   E   L   E   A   N  A   R   R   A   G  C  T   R   G  C  L   I   C   

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

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

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

D  K  I   K  G  L   A   G  D  R   • 

NotI (2) EcoRV (17)
XbaI (19)

EcoRI (23)

SdaI (38) SpeI (45)

ScaI (566)

SdaI (700)

XhoI (1555)

HindIII (1816)

NcoI (2101)

BglII (2216)

EcoRV (2513)

NheI (2735)

SspI (3214)

1
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301

401

501

601

701

801

901

1001

1101

1201

1301

1401

1501

1601

1701

1801

1901
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2201

2301

2401

2501

2601

2701

2801

2901

3001
3101

3201
3301

3401
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53

20

1

33

67

100

133

167

200



CCGGAAGTTCGTGGACACGACCTCCGACCACTCGGCGTACAGCTCGTCCAGGCCGCGCACCCACACCCAGGCCAGGGTGTTGTCCGGCACCACCTGGTCC

TGGACCGCGCTGATGAACAGGGTCACGTCGTCCCGGACCACACCGGCGAAGTCGTCCTCCACGAAGTCCCGGGAGAACCCGAGCCGGTCGGTCCAGAACT

CGACCGCTCCGGCGACGTCGCGCGCGGTGAGCACCGGAACGGCACTGGTCAACTTGGCCATGATGGCTCCTCCTGTCAGGAGAGGAAAGAGAAGAAGGTT

AGTACAATTGCTATAGTGAGTTGTATTATACTATGCAGATATACTATGCCAATGATTAATTGTCAAACTAGGGCTGCAGGTTAATTAAGAACATGTGAGC

AAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCA

AGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCG

GATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGG

CTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCA

GCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTAT

TTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGT

TTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAA

GGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATCA

 •  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 

SgrAI (3642)
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