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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTAGGAGGGCCATCATGATGCCTCCCTGGCTCCTGGCTAGGACT

CTGATCATGGCACTGTTCTTCTCCTGCCTGACACCAGGAAGCTTGAATCCCTGCATAGAGGTAGTTCCTAATATTACCTACCAATGCATGGATCAGAAAC

TCAGCAAAGTCCCTGATGACATTCCTTCTTCAACCAAGAACATAGATCTGAGCTTCAACCCCTTGAAGATCTTAAAAAGCTATAGCTTCTCCAATTTTTC

AGAACTTCAGTGGCTGGATTTATCCAGGTGTGAAATTGAAACAATTGAAGACAAGGCATGGCATGGCTTACACCACCTCTCAAACTTGATACTGACAGGA

AACCCTATCCAGAGTTTTTCCCCAGGAAGTTTCTCTGGACTAACAAGTTTAGAGAATCTGGTGGCTGTGGAGACAAAATTGGCCTCTCTAGAAAGCTTCC

CTATTGGACAGCTTATAACCTTAAAGAAACTCAATGTGGCTCACAATTTTATACATTCCTGTAAGTTACCTGCATATTTTTCCAATCTGACGAACCTAGT

ACATGTGGATCTTTCTTATAACTATATTCAAACTATTACTGTCAACGACTTACAGTTTCTACGTGAAAATCCACAAGTCAATCTCTCTTTAGACATATCT

TTGAACCCAATTGACTTCATTCAAGACCAAGCCTTTCAGGGAATTAAGCTCCATGAACTGACTCTAAGAGGTAATTTTAATAGCTCAAATATAATGAAAA

CTTGCCTTCAAAACCTGGCTGGTTTACACATCCATCGGTTGATCTTGGGAGAATTTAAAGATGAAAGGAATCTGGAAATTTTTGAACCCTCTATCATGGA

AGGACTATGTGATGTGACCATTGATGAGTTCAGGTTAACATATACAAATGATTTTTCAGATGATATTGTTAAGTTCCATTGCTTGGCGAATGTTTCTGCA

ATGTCTCTGGCAGGTGTATCTATAAAATATCTAGAAGATGTTCCTAAACATTTCAAATGGCAATCCTTATCAATCATTAGATGTCAACTTAAGCAGTTTC

CAACTCTGGATCTACCCTTTCTTAAAAGTTTGACTTTAACTATGAACAAAGGGTCTATCAGTTTTAAAAAAGTGGCCCTACCAAGTCTCAGCTATCTAGA

TCTTAGTAGAAATGCACTGAGCTTTAGTGGTTGCTGTTCTTATTCTGATTTGGGAACAAACAGCCTGAGACACTTAGACCTCAGCTTCAATGGTGCCATC

ATTATGAGTGCCAATTTCATGGGTCTAGAAGAGCTGCAGCACCTGGATTTTCAGCACTCTACTTTAAAAAGGGTCACAGAATTCTCAGCGTTCTTATCCC

TTGAAAAGCTACTTTACCTTGACATCTCTTATACTAACACCAAAATTGACTTCGATGGTATATTTCTTGGCTTGACCAGTCTCAACACATTAAAAATGGC

TGGCAATTCTTTCAAAGACAACACCCTTTCAAATGTCTTTGCAAACACAACAAACTTGACATTCCTGGATCTTTCTAAATGTCAATTGGAACAAATATCT

TGGGGGGTATTTGACACCCTCCATAGACTTCAATTATTAAATATGAGTCACAACAATCTATTGTTTTTGGATTCATCCCATTATAACCAGCTGTATTCCC

TCAGCACTCTTGATTGCAGTTTCAATCGCATAGAGACATCTAAAGGAATACTGCAACATTTTCCAAAGAGTCTAGCCTTCTTCAATCTTACTAATAATTC

TGTTGCTTGTATATGTGAACATCAGAAATTCCTGCAGTGGGTCAAGGACCAGAAGCAGTTCTTGGTGAATGTTGAACAAATGACATGTGCAACACCTGTA

GAGATGAATACCTCCTTAGTGTTGGATTTTAATAATTCTACCTGTTATATGTACAAGACAATCATCAGTGTGTCAGTGGTCAGTGTGATTGTGGTATCCA

CTGTAGCATTTCTGATATACCACTTCTATTTTCACCTGATACTTATTGCTGGCTGTAAAAAGTACAGCAGAGGAGAAAGCATCTATGATGCATTTGTGAT

CTACTCGAGTCAGAATGAGGACTGGGTGAGAAATGAGCTGGTAAAGAATTTAGAAGAAGGAGTGCCCCGCTTTCACCTCTGCCTTCACTACAGAGACTTT

ATTCCTGGTGTAGCCATTGCTGCCAATATCATCCAGGAAGGCTTCCACAAGAGCCGGAAGGTTATTGTGGTAGTGTCTAGACACTTTATTCAGAGCCGTT

GGTGTATCTTTGAATATGAGATTGCTCAAACATGGCAGTTTCTGAGCAGCCACTCTGGCATCATCTTCATTGTCCTTGAGAAGGTTGAGAAGTCCCTGCT

GAGGCAGCAGGTGGAATTGTATCGCCTTCTTAGCAGAAACACCTACCTGGAATGGGAGGACAATCCTCTGGGGAGGCACATCTTCTGGAGAAGACTTAAA

 M  M  P   P   W  L   L   A   R   T  

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

L   S   K  V  P   D  D  I   P   S   S   T   K  N  I   D  L   S   F   N  P   L   K  I   L   K  S   Y   S   F   S   N  F   S

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

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

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

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

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

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

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

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

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

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

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

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

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

 W  G  V  F   D  T   L   H  R   L   Q  L   L   N  M  S   H  N  N  L   L   F   L   D  S   S   H  Y   N  Q  L   Y   S   

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

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

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

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

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

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

W  C  I   F   E   Y   E   I   A   Q  T   W  Q  F   L   S   S   H   S   G  I   I   F   I   V  L   E   K  V  E   K  S   L   L

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

SgfI (6)
PvuI (7)

Psp1406I (203) PvuII (239) Bsu36I (291)

NgoMIV (441)

KasI (535) AgeI (552) BspHI (568)

SspI (669) NsiI (683)

HpaI (1433)

BstXI (1810) SapI (1827) EcoRI (1878)

PvuII (2187)

BsrGI (2449)

NsiI (2587)

XhoI (2603)

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

11

44

77
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AATGCCCTATTGGATGGAAAAGCCTCGAATCCTGAGCAAACAGCAGAGGAAGAACAAGAAACGGCAACTTGGACCTGAGGAGAACAAAACTCTGGGGCCT

AAACCCGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTG

ATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGA

GGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCC

TTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTG

TATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAA

TACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAAC

AAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGAC

CAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTG

TCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGA

CAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATA

GAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGGTGGCCCTCCTATAGTGAGTCGTATTA

TACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGCTTATCTGACGGTTCACTAAACGAGCTCTGCTTATATAG

ACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCC

CATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGC

GATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATA

GGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCG

TTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGG

TTAATTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGC

ATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGT

TCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAG

GTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGAC

ACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGG

CTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCT

GGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGT

GGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGT

GTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAG
GTGCCAGAACATTTCTCTATCGAA

 •  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 

 N  A   L   L   D  G  K  A   S   N  P   E   Q  T   A   E   E   E   Q  E   T   A   T   W  T   • 

Bsu36I (3073) EcoO109I (3093)

NheI (3106)
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HpaI (3244)

EcoRI (3340)

SapI (3522) SspI (3579) SwaI (3593)

EcoO109I (3654)

SacI (3854) BstXI (3883)

StuI (4018)

AseI (4226) SacI (4283)

SpeI (4381)

SnaBI (4509)

NdeI (4614)

SdaI (4792)

PacI (4800)

ApaLI (5124)

PacI (5540) SwaI (5549) NotI (5559)
EagI (5560)
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3201

3301

3401
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3601
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3801
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4001

4101

4201

4301
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4501

4601

4701

4801

4901

5001

5101

5201

5301

5401

5501

5601
5701

141

124
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24
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