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CCTGCAGGGCCCACTAGTAAACAGTGTGCTCAATGCTGTGCCTACGTGTGTTAGCCCACGCGGCCAGCCTGAGGAGTCAGGGAAGGCTCCCCTAGGCAAA

GCCCCCAACCAGAATCAAGTCTTAATGGTTAAAGAGCTCCATCACCCAAAAAGGATTGAGGGCCTACCTTCAACTGAACAGCTAATGCATAATCTCAGAA

ACTGTGAGTCAAAATTCCCTGGAATAACTCCACTTTATCCCCAATCTCCTTGCCACCTAGACCAAGGTCCATTCACCACCCTGTCCCCAGCACTGACTGC

ACTGCTGTGGCCACACTAAAGCTTGGCTCAAGACGGAGGAGGAGTGAGGAAGCTGCTGCACCAATATGGCTGGTTGAGGCCGCCCAAGGTCCTAGAAGGA

GGAAGTGGGTAAATGCCATATCCAAAAAGATACAGAAGCCTCAGGTTTTATCGGGGGCAGCAGCTTCCTTCTCCTTCCCCGACCTGTGGCCAAGTCACAA

AGCACCACAGCTGTACAGCCAGATGGGGGAAGGGAGGAGATTAGAACTGTAGGCTAGAGTAGACAAGTATGGACCAGTTCACAATCACGCTATCCCAAGC

AGAAAGTGATGGTGGCTTGGACTAGCACGGTGGTAGTAGAGATGGGGTAAAGATTCAAGAGACATCATTGATAGGCAGAACCAATAGGACATGGTAATAA

ACTATTCTCAGGAAAGGGGAGGAGTCATGGCTTTCAGCCATGAGCATCCACCCTCTGGGTGGCCTCACCCACTTCCTGGCAATTCTAGCCACCATGAGTC

CAGGGGCTATAGCCCTTTGCTCTGCCCGTTGCTCAGCAAGTTACTTGGGGTTCCAGTTTGATAAGAAAAGACTTCCTGTGGAGGAATCTGAAGGGAAGGA

GGAGGAGCTGGCCCATTCCTGCCTGGGAGGTTGTGGAAGAAGGAccATGGGGGGTTCTCATCATCATCATCATCATGGTATGGCTAGCATGACTGGTGGA

CAGCAAATGGGTCGGGATCTGTACGACGATGACGATAAGGTACCTAAGGATCAGCTTGGAGTTGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACC

CTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCG

CAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTC

GTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATC

CGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCT

GTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCG

GTGATGGTGCTGCGTTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGA

CTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGA

CTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTAT

GCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCG

ACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCG

AGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAAC

GCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACG

GCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAG

TGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAG

TATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGT

CCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATA

CTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGG

TCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGG

AAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCT

 M  G  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  • 
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GCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTA

CCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGC

AGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGG

TAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACC

CGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCG

AAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAG

CCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAAC

TGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGG

ATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCG

CGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAAT

ATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTACAGCTGAGCGCCGGTCGCTACCATTACCAGTTGG

TCTGGTGTCAAAAATAATAATCTAGTCGAGAATTCGCTAGCTCGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAA

AAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGT

TAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTAGATCCATT

TAAATGTTAATTAACTAGCCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGA

TCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCG

AAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACAT

ACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCA

GCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCC

ACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATC

TTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGC

CTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTAATTAAATTTTTCAAAAGTAGTTGACAATTAATCATCGGCATAGTATATCGG

CATAGTATAATACGACTCACTATAGGAGGGCCATCA T G GCCAAGTTGACCAGTGCTGTCCCAGTGCTCACAGCCAGGGATGTGGCTGGAGCTGTTGAGT

TCTGGACTGACAGGTTGGGGTTCTCCAGAGATTTTGTGGAGGATGACTTTGCAGGTGTGGTCAGAGATGATGTCACCCTGTTCATCTCAGCAGTCCAGGA

CCAGGTGGTGCCTGACAACACCCTGGCTTGGGTGTGGGTGAGAGGACTGGATGAGCTGTATGCTGAGTGGAGTGAGGTGGTCTCCACCAACTTCAGGGAT

GCCAGTGGCCCTGCCATGACAGAGATTGGAGAGCAGCCCTGGGGGAGAGAGTTTGCCCTGAGAGACCCAGCAGGCAACTGTGTGCACTTTGTGGCAGAGG

AGCAGGACTGAGGATAAGAATTGAGTTTCAGAAAAGGGGGCCTGAGTGGCCCCTTTTTTCAACTTAATTAA

 M  G  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  • 

 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
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 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  • 

BspLU11I (3816)
Bst1107I (3819)

BsiWI (3827)

BbsI (3838)

NdeI (4014)

EcoRI (4130)
NheI (4136)

MfeI (4310) DraI (4359) SwaI (4401)(4401)
DraI  (4398)

BspLU11I (5139) AseI (5177)

SfiI (5228)

DraIII (5589)

SfiI (5637)

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4001

4101

4201

4301

4401

4501

4601

4701

4801

4901

5001

5101

5201

5300

5400

5500

5600

1

19

52

85

119

152

185

219

252

285

319

352

385

419

452

485

519

552

585

619

652

685

719

752

785

819

852

885

919

952

985

1019

1052

1

22

55

89

122
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