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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCACCATGGGTGACGTTAAAAATTTTCTGTATGCCTGGTGTGG

CAAAAGGAAGATGACCCCATCCTATGAAATTAGAGCAGTGGGGAACAAAAACAGGCAGAAATTCATGTGTGAGGTTCAGGTGGAAGGTTATAATTACACT

GGCATGGGAAATTCCACCAATAAAAAAGATGCACAAAGCAATGCTGCCAGAGACTTTGTTAACTATTTGGTTCGAATAAATGAAATAAAGAGTGAAGAAG

TTCCAGCTTTTGGGGTAGCATCTCCGCCCCCACTTACTGATACTCCTGACACTACAGCAAATGCTGAAGGAGATTTACCAACAACCATGGGAGGACCTCT

TCCTCCACATCTGGCTCTCAAAGCAGAAAATAATTCTGAGGTAGGGGCCTCTGGCTATGGTGTTCCTGGGCCCACCTGGGACCGAGGAGCCAACTTGAAG

GATTACTACTCAAGAAAGGAAGAACAAGAAGTGCAAGCGACTCTAGAATCAGAAGAAGTGGATTTAAATGCTGGGCTTCATGGAAACTGGACCTTGGAAA

ATGCTAAAGCTCGTCTAAACCAATATTTTCAGAAAGAAAAGATCCAAGGAGAATATAAGTACACCCAAGTGGGTCCTGATCACAACAGGAGCTTTATTGC

AGAAATGACCATTTATATCAAGCAGCTGGGCAGAAGGATTTTTGCACGAGAACATGGATCAAATAAGAAATTGGCAGCACAGTCCTGTGCCCTGTCACTT

GTCAGACAACTGTACCATCTTGGAGTGGTTGAAGCTTACTCCGGACTTACAAAGAAGAAGGAAGGAGAGACAGTGGAGCCTTACAAAGTAAACCTCTCTC

AAGATTTAGAGCATCAGCTGCAAAACATCATTCAAGAGCTAAATCTTGAGATTTTGCCCCCGCCTGAAGATCCTTCTGTGCCAGTTGCACTCAACATTGG

CAAATTGGCTCAGTTCGAACCATCTCAGCGACAAAACCAAGTGGGTGTGGTTCCTTGGTCACCTCCACAATCCAACTGGAATCCTTGGACTAGTAGCAAC

ATTGATGAGGGGCCTCTGGCTTTTGCTACTCCAGAGCAAATAAGCATGGACCTCAAGAATGAATTGATGTACCAGTTGGAACAGGATCATGATTTGCAAG

CAATCTTGCAGGAGAGAGAGTTACTGCCTGTGAAGAAATTTGAAAGTGAGATTCTGGAAGCAATCAGCCAAAATTCAGTTGTCATTATTAGAGGGGCTAC

TGGATGTGGGAAAACCACACAGGTTCCCCAGTTCATTCTAGATGACTTTATCCAGAATGACCGAGCAGCAGAGTGTAACATCGTAGTAACTCAGCCCAGA

AGAATCAGTGCGGTTTCTGTGGCAGAGCGAGTTGCATTTGAAAGAGGAGAAGAGCCTGGAAAAAGCTGTGGCTACAGCGTTCGATTTGAGTCTATACTTC

CTCGTCCTCATGCCAGTATAATGTTTTGTACTGTAGGTGTGCTCCTGAGAAAATTAGAAGCAGGCATTCGAGGAATCAGTCATGTAATTGTAGATGAAAT

ACATGAAAGAGATATTAATACTGACTTCCTTTTGGTAGTACTGCGTGATGTTGTTCAGGCTTATCCTGAAGTTCGCATTGTTCTTATGTCTGCTACTATT

GATACCAGCATGTTTTGTGAATATTTCTTCAATTGCCCCATCATTGAAGTTTATGGGAGGACTTACCCAGTTCAAGAATATTTTCTGGAAGACTGCATTC

AGATGACCCACTTTGTTCCTCCACCAAAAGACAAAAAGAAGAAGGATAAGGATGATGATGGTGGTGAGGATGATGATGCAAATTGCAACTTGATCTGTGG

TGATGAATATGGTCCAGAAACAAGGTTGAGCATGTCTCAATTGAACGAAAAGGAAACTCCTTTTGAACTCATCGAGGCTCTACTTAAGTACATTGAAACC

CTTAATGTTCCTGGAGCTGTGTTGGTTTTTTTGCCTGGCTGGAATCTGATTTATACTATGCAGAAGCATTTGGAAATGAATCCACATTTTGGAAGCCATC

GGTATCAGATTCTACCCCTGCATTCTCAGATTCCTCGAGAGGAACAGCGCAAAGTGTTTGATCCAGTACCAGTTGGAGTAACCAAGGTTATTTTGTCCAC

AAATATTGCTGAAACAAGCATTACCATAAACGATGTTGTTTATGTCATTGACTCCTGCAAGCAGAAAGTGAAACTCTTCACTGCTCACAACAATATGACC

AACTATGCTACCGTATGGGCATCAAAAACAAACCTTGAGCAACGGAAAGGGCGAGCTGGCCGAGTACGGCCTGGATTCTGCTTTCACCTGTGCAGCCGAG

CTCGTTTTGAGAGACTTGAAACCCACATGACACCAGAGATGTTCCGAACACCATTGCATGAAATTGCTCTTAGCATAAAACTTCTGCGTCTAGGAGGAAT

 M  G  D  V  K  N  F   L   Y   A   W  C  G

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

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

V  P   A   F   G  V  A   S   P   P   P   L   T   D  T   P   D  T   T   A   N  A   E   G  D  L   P   T   T   M  G  G  P   L

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

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

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

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

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

Q  D  L   E   H  Q  L   Q  N  I   I   Q  E   L   N  L   E   I   L   P   P   P   E   D  P   S   V  P   V  A   L   N  I   G

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

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

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

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

 R   I   S   A   V  S   V  A   E   R   V  A   F   E   R   G  E   E   P   G  K  S   C   G  Y   S   V  R   F   E   S   I   L   

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

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

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

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

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

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

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

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

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

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

SgfI (6)
PvuI (7)

Psp1406I (203) HindIII (245) Bsu36I (291)

NgoMIV (441)

KasI (535) AgeI (552)
BstEII (555)

HpaI (757)

Bsp120I (967)

HindIII (1331)
BspEI (1339)

BstEII (1556) SpeI (1588)

ScaI (2136)

BbsI (2287)

XhoI (2633)

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

1

13

47

80

113

147

180

213

247

280

313

347

380

413

447

480

513

547

580

613

647

680

713

747

780



TGGCCAATTTCTGGCCAAAGCAATTGAACCTCCCCCTTTGGATGCTGTGATTGAAGCAGAACACACTCTTAGAGAGCTTGATGCATTAGATGCCAATGAT

GAGTTGACTCCTTTGGGACGAATCCTGGCTAAACTCCCCATTGAGCCTCGTTTTGGCAAAATGATGATAATGGGGTGTATTTTCTACGTGGGAGATGCTA

TCTGTACCATTGCTGCTGCTACCTGCTTTCCAGAGCCTTTCATCAATGAAGGAAAGCGGCTGGGCTATATCCATCGAAATTTTGCTGGAAACAGATTTTC

TGATCACGTAGCCCTTTTATCAGTATTCCAAGCCTGGGATGATGCTAGAATGGGTGGAGAAGAAGCAGAGATACGTTTTTGTGAGCACAAAAGACTTAAT

ATGGCTACACTAAGAATGACCTGGGAAGCCAAAGTTCAGCTCAAAGAGATTTTGATTAATTCTGGGTTTCCAGAAGATTGTTTGTTGACACAAGTGTTTA

CTAACACTGGACCAGATAATAATTTGGATGTTGTTATCTCCCTCCTGGCCTTTGGTGTGTACCCCAATGTATGCTATCATAAGGAAAAGAGGAAGATTCT

CACCACTGAAGGGCGTAATGCACTTATCCACAAATCATCTGTTAATTGTCCTTTTAGTAGCCAAGACATGAAGTACCCATCTCCCTTCTTTGTATTTGGT

GAAAAGATTCGAACTCGAGCCATCTCTGCTAAAGGCATGACTTTAGTCACCCCCCTGCAGTTGCTTCTCTTTGCCTCCAAGAAAGTCCAATCTGATGGGC

AGATTGTGCTTGTAGATGACTGGATTAAACTGCAAATATCTCATGAAGCTGCTGCCTGTATCACTGGTCTCCGGGCAGCCATGGAGGCTTTGGTTGTTGA

AGTAACCAAACAACCTGCTATCATCAGCCAGTTGGACCCCGTAAATGAACGTATGCTGAACATGATCCGTCAGATCTCTAGACCCTCAGCTGCTGGTATC

AACCTTATGATTGGCAGTACACGGTATGGAGATGGTCCACGTCCTCCCAAGATGGCCCGATACGACAATGGAAGCGGATATAGAAGGGGAGGTTCTAGTT

ACAGTGGTGGAGGCTATGGCGGTGGCTATAGCAGTGGAGGCTATGGTAGCGGAGGCTATGGTGGCAGCGCCAACTCCTTTCGGGCAGGATATGGTGCAGG

TGTTGGTGGAGGCTATAGAGGAGTTTCCCGAGGTGGCTTTAGAGGCAACTCTGGAGGAGACTACAGAGGGCCTAGTGGAGGCTACAGAGGATCTGGGGGA

TTCCAGCGAGGAGGTGGTAGGGGGGCCTATGGAACTGGCTACTTTGGACAGGGAAGAGGAGGTGGCGGCTATTAAAACTTGGTTATGTCAGTTCCTGTGT

GCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTA

TTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTT

TTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCT

GAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTT

CCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATC

ATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGA

ACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTT

GCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACC

TCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGA

CCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCAT

GGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTAT

GCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGC T TATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCC

CACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCCATTGA

CGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGAC

TAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGC

GTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTA

 •  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 

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

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

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

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

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

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

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

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

Q  I   V  L  V  D  D  W  I   K  L   Q  I   S   H  E   A   A   A   C  I   T   G  L   R   A   A   M  E   A   L   V  V  E

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

 N  L   M  I   G  S   T   R   Y   G  D  G  P   R   P   P   K  M  A   R   Y   D  N  G  S   G  Y   R   R   G  G  S   S   

Y   S   G  G  G  Y   G  G  G  Y   S   S   G  G  Y   G  S   G  G  Y   G  G  S   A   N  S   F   R   A   G  Y   G  A   G

  V  G  G  G  Y   R   G  V  S   R   G  G  F   R   G  N  S   G  G  D  Y   R   G  P   S   G  G  Y   R   G  S   G  G 

 F   Q  R   G  G  G  R   G  A   Y   G  T   G  Y   F   G  Q  G  R   G  G  G  G  Y   • 

NsiI (3080)

XhoI (3713) PshAI (3738) PstI (3754) BstXI (3786)

BglII (3971)

NheI (4400)

HpaI (4538)

EcoRI (4634)

BstXI (5177)

StuI (5312)

BbsI (5458)

SpeI (5675)

SnaBI (5803)

NdeI (5908)

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4001

4101

4201

4301

4401

4501

4601

4701

4801

4901

5001

5101

5201

5301

5401

5501

5601

5701

5801

5901

141

122

88

55

22

813

847

880

913

947

980

1013

1047

1080

1113

1147

1180

1213

1247



TGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATT

AAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACA

AAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGAC

CCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTT

CGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACT

TATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACAC

TAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGC

GGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACG

AAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGT

TTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCA
GAACATTTCTCTATCGAA

SdaI (6086)
PstI (6087)

PacI (6094)

BspLU11I (6104)

ApaLI (6418)

PacI (6834) NotI (6853)
EagI (6854)

6001

6101

6201

6301

6401

6501

6601

6701

6801

6901
7001
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