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SwaI (3467)
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SacI (3728)
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BbsI (4038)
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SdaI (4666)
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NotI (5433)
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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCATCATGACTAAAGAGAATCTTAGCATCTTCCATTTTGCCAT

CATCTTCATATTAATACTTGAGATCAGAATTCAATTATCTGAGGAAAGTGAAGTTTTAGTTGACAGATCAAAAACAGGTCTCACCCATGTTCCCAAAGAC

CTATCCTTGGAAACGACAATCTTAGATCTATCACAAAACTCTATCTCTGAGCTTCAGACTTCTGACATCCTCTCACTATCAAAGCTGAGGGTTTTCATAA

TTTCTCATAATAGAATACAGTATCTTGATGTCAGTGTTTTCAAATTCAACCAGGAACTGGAATACTTGGATTTGTCCCACAACAAGTTGGAGAAGATTTC

GTGCCACCCTATGCTGAACCTCAAGCACTTGGACCTCTCATTTAATGCATTCGATGCCCTGCCCATATGCCAAGAGTTTGGCAGTATGTTTCAACTAGAA

TTTCTGGGGTTGAGTGCCACACAGTTACAAAAATCCAGTGTGTTGCCAATCGCTCATTTGCATATCGGTAAGGTTTTACTTGTCTTAGGAGACTCTTACG

GGGAAAGAGAAGACCCTGAGAGCCTTCAAGACCTTAACACACAGAGTCTGCACATTGTTTATCCCCCAGGAAAGGAATTTCATTTTATGTTGGACGTGTC

AGTCAGCACCGCAGTAAATCTGGAACTGTCCAATATCAGATGTGTGCTGGATGCTAACGGATGTCATCACTTCCAAAATGTTCTATTGAAACTTCAAAAG

AACTCAAAGTTATCCAACCTGACTTTGAACAACATTGAAACCACTTGGAATTCTTTCATCACCACCCTCCAGTTTGTCTGGCATACAAGCATCGAGTATT

TCTCCATTTCCAGTGTGAAACTACAAGGTCAGCTGGACTTCAGAGATTTTGATTATTCTGACACGTCACTGAAGGCCTTGTCTCTACACCAAGTTGTCAG

TGAGGTGTTCAGTTTCCCACAAAGTTACATCTATAAAATCTTTTCAAATATGAACATTCAGTATCTCACAGTGTCTGCCACACACATGGTCCACATGGTT

TGCCCATCCCAAATTAGCCCATTTCTATATTTGGATTTTTCCAATAATGCCTTAACAGACATGGTTTTTAAAAATTGTGCAAACTTGGCTAATTTGAACA

CACTCAGTTTACAAATGAATCAGTTAAAAGAACTTGTGAATGTCATCCATATGACCAAAGAAATGCAGTCTCTACAGCAATTGGATGTTAGCCAGAATAC

CCTGAGGTATGATGAAAATGAGGGAAGTTGCACTTGGACCGGAAGTTTATTAAGTTTAAATTTATCTTCAAATATACTCACTGACTCTGTTTTCAGATGT

TTACCTCCCAGGATCAAGGTTCTTGATCTTCACAATAACAGAATAAGGAGCATCCCTAAGGATGTCGCCCATCTGGAAGCTCTGCAAGAACTCAATGTTG

CTTCCAATTCTTTAGCTCACCTGCCTGGATGTGGTTCCTTTAGCAGCCTTTCCATTCTGATCATTGACTATAATTCAATTTCCAACCCATCAGCTGACTT

CTTCCAGAGCTGCCAGAAGATTAGGTCCCTCAAAGCAGGGAACAATCCATTCCAATGTACATGTGAGCTAAGAGACTTCATCCAAAGTCTAGGTCAAGTA

TCGAGTGACGTGGTAGAGAGTTGGCCTGATTCTTACGAGTGTGAGTATCCAGAAAGCTATAAGGGGACTCTGCTCAAGGACTTCCGTGTATCTGAATTAT

CCTGCAACACAGCTCTGCTGATTGTCACCATCGGAGTCACTGGGCTGGCACTGGCTCTTACCATGACCGGCCTCTGTGTCTACTTTGATCTGCCCTGGTA

TCTCAGGATGCTGTGTCAGTGGACCCAGACTCGGCGCAGGGCTAGGAATGTACCCTTAGAAGAACTCCAAAGAACTCTCCAGTTCCATGCCTTCATTTCA

TATAGTGGGCATGATTCTGCTTGGGTAAAGAATGAATTACTACCAAATGTAGAAAAAGAAGGTATAAAGATTTGTCTCCATGAGAGAAACTTTGTTCCTG

GCAAGAGCATCATGGAAAATATCATAAACTGCATTGAGAAAAGCTACAAGTCCATCTTTGTTTTGTCTCCCAACTTTGTCCAGAGCGAGTGGTGCCACTA

TGAACTCTACTTTGCCCACCACAACCTCTTCCATGAAGGGTCTGATAACTTAATCCTGATCTTGCTGGATTCCATTCCACAGTATTCCATCCCCAGCAGC

TATCACAAACTCAAAGCTCTCATGGCACAGCGAACTTATTTGGAATGGCCCAAGGAGAAGAGCAAACATGGACTTTTTTGGGCTAATCTGAGAGCATCCA

 M  T   K  E   N  L   S   I   F   H  F   A   I

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

 L   S   L   E   T   T   I   L   D  L   S   Q  N  S   I   S   E   L   Q  T   S   D  I   L   S   L   S   K  L   R   V  F   I   

I   S   H  N  R   I   Q  Y   L   D  V  S   V  F   K  F   N  Q  E   L   E   Y   L   D  L   S   H  N  K  L   E   K  I   S

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

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

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

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

 N  S   K  L   S   N  L   T   L   N  N  I   E   T   T   W  N  S   F   I   T   T   L   Q  F   V  W  H   T   S   I   E   Y   

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

  E   V  F   S   F   P   Q  S   Y   I   Y   K  I   F   S   N  M  N  I   Q  Y   L   T   V  S   A   T   H  M  V  H  M  V 

 C  P   S   Q  I   S   P   F   L   Y   L   D  F   S   N  N  A   L   T   D  M  V  F   K  N  C  A   N  L   A   N  L   N  

T   L   S   L   Q  M  N  Q  L   K  E   L   V  N  V  I   H  M  T   K  E   M  Q  S   L   Q  Q  L   D  V  S   Q  N  T

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

 L   P   P   R   I   K  V  L   D  L   H  N  N  R   I   R   S   I   P   K  D  V  A   H  L   E   A   L   Q  E   L   N  V  

A   S   N  S   L   A   H  L   P   G  C  G  S   F   S   S   L   S   I   L   I   I   D  Y   N  S   I   S   N  P   S   A   D  F

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

 S   S   D  V  V  E   S   W  P   D  S   Y   E   C   E   Y   P   E   S   Y   K  G  T   L   L   K  D  F   R   V  S   E   L   

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

  L   R   M  L   C   Q  W  T   Q  T   R   R   R   A   R   N  V  P   L   E   E   L   Q  R   T   L   Q  F   H  A   F   I   S  

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

G  K  S   I   M  E   N  I   I   N  C  I   E   K  S   Y   K  S   I   F   V  L   S   P   N  F   V  Q  S   E   W  C  H  Y

  E   L   Y   F   A   H  H  N  L   F   H  E   G  S   D  N  L   I   L   I   L   L   D  S   I   P   Q  Y   S   I   P   S   S  

 Y   H  K  L   K  A   L   M  A   Q  R   T   Y   L   E   W  P   K  E   K  S   K  H  G  L   F   W  A   N  L   R   A   S   
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Psp1406I (203) HindIII (245) EcoNI (287)
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NgoMIV (441)
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BspHI (560)

BglII (723)

NsiI (944)
Ppu10I (944)

BbsI (1108)

XmnI (1347)

StuI (1472)

EcoO109I (2122) BsrGI (2155)
BspLU11I (2158)

1
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1101
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2401

2501

2601
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1

13

47

80

113

147

180

213

247

280

313

347

380

413

447

480

513

547

580

613

647

680

713

747



TTAATATTAAATTGATGGAGAAAGCAGAAGAAATAAGTTACACACAGATCTAAAAATATTCCTCTGCTGCTTTTGTGAAAGCTAGCTGGCCAGACATGAT

AAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATT

ATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCT

ACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAG

GCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTC

TTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGT

TTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGAC

AGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCA

CAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCT

GACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCA

ATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGA

CCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATG

ATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGC T TATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCC

CATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTA C T A G TCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACT

TGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGC

CAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACA

CTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTAT

TGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCC T G C AG G TT AA TTAAGAACATGTGAGCAAA

AGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGT

CAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGAT

ACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTG

TGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCA

GCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTG

GTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTG

CAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGG

ATTTTGGTCATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTA

ACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

 •  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 

I   N  I   K  L   M  E   K  A   E   E   I   S   Y   T   Q  I   • 

BglII (2945) NheI (2980)
MscI (2986)

HpaI (3118)

SwaI (3467)

EcoO109I (3528)

SacI (3728)

StuI (3892)

XmnI (4034)
BbsI (4038)

BspHI (4042)

SacI (4157)

SpeI (4255)

SnaBI (4383)

SdaI (4666)
PstI (4667)

PacI (4674) BspLU11I (4684)

ApaLI (4998)

PacI (5414) SwaI (5423) NotI (5433)
EagI (5434)
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3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4001

4101

4201

4300

4400

4500

4600

4698

4798

4898

4998

5098
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5298
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141

115

82
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15
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