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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTAGGAGGGCCATCATGAGTTCAGGCTTATGGAGCCAAGAAAAA

GTCACTTCACCCTACTGGGAAGAGCGGATTTTTTACTTGCTTCTTCAAGAATGCAGCGTTACAGACAAACAAACACAAAAGCTCCTTAAAGTACCGAAGG

GAAGTATAGGACAGTATATTCAAGATCGTTCTGTGGGGCATTCAAGGATTCCTTCTGCAAAAGGCAAGAAAAATCAGATTGGATTAAAAATTCTAGAGCA

ACCTCATGCAGTTCTCTTTGTTGATGAAAAGGATGTTGTAGAGATAAATGAAAAGTTCACAGAGTTACTTTTGGCAATTACCAATTGTGAGGAGAGGTTC

AGCCTGTTTAAAAACAGAAACAGACTAAGTAAAGGCCTCCAAATAGACGTGGGCTGTCCTGTGAAAGTACAGCTGAGATCTGGGGAAGAAAAATTTCCTG

GAGTTGTACGCTTCAGAGGACCCCTGTTAGCAGAGAGGACAGTCTCCGGAATATTCTTTGGAGTTGAATTGCTGGAAGAAGGTCGTGGTCAAGGTTTCAC

TGACGGGGTGTACCAAGGGAAACAGCTTTTTCAGTGTGATGAAGATTGTGGCGTGTTTGTTGCATTGGACAAGCTAGAACTCATAGAAGATGATGACACT

GCATTGGAAAGTGATTACGCAGGTCCTGGGGACACAATGCAGGTCGAACTTCCTCCTTTGGAAATAAACTCCAGAGTTTCTTTGAAGGTTGGAGAAACAA

TAGAATCTGGAACAGTTATATTCTGTGATGTTTTGCCAGGAAAAGAAAGCTTAGGATATTTTGTTGGTGTGGACATGGATAACCCTATTGGCAACTGGGA

TGGAAGATTTGATGGAGTGCAGCTTTGTAGTTTTGCGTGTGTTGAAAGTACAATTCTATTGCACATCAATGATATCATCCCAGAGAGTGTGACGCAGGAA

AGGAGGCCTCCCAAACTTGCCTTTATGTCAAGAGGTGTTGGGGACAAAGGTTCATCCAGTCATAATAAACCAAAGGCTACAGGATCTACCTCAGACCCTG

GAAATAGAAACAGATCTGAATTATTTTATACCTTAAATGGGTCTTCTGTTGACTCACAACCACAATCCAAATCAAAAAATACATGGTACATTGATGAAGT

TGCAGAAGACCCTGCAAAATCTCTTACAGAGATATCTACAGACTTTGACCGTTCTTCACCACCACTCCAGCCTCCTCCTGTGAACTCACTGACCACCGAG

AACAGATTCCACTCTTTACCATTCAGTCTCACCAAGATGCCCAATACCAATGGAAGTATTGGCCACAGTCCACTTTCTCTGTCAGCCCAGTCTGTAATGG

AAGAGCTAAACACTGCACCCGTCCAAGAGAGTCCACCCTTGGCCATGCCTCCTGGGAACTCACATGGTCTAGAAGTGGGCTCATTGGCTGAAGTTAAGGA

GAACCCTCCTTTCTATGGGGTAATCCGTTGGATCGGTCAGCCACCAGGACTGAATGAAGTGCTCGCTGGACTGGAACTGGAAGATGAGTGTGCAGGCTGT

ACGGATGGAACCTTCAGAGGCACTCGGTATTTCACCTGTGCCCTGAAGAAGGCGCTGTTTGTGAAACTGAAGAGCTGCAGGCCTGACTCTAGGTTTGCAT

CATTGCAGCCGGTTTCCAATCAGATTGAGCGCTGTAACTCTTTAGCATTTGGAGGCTACTTAAGTGAAGTAGTAGAAGAAAATACTCCACCAAAAATGGA

AAAAGAAGGCTTGGAGATAATGATTGGGAAGAAGAAAGGCATCCAGGGTCATTACAATTCTTGTTACTTAGACTCAACCTTATTCTGCTTATTTGCTTTT

AGTTCTGTTCTGGACACTGTGTTACTTAGACCCAAAGAAAAGAACGATGTAGAATATTATAGTGAAACCCAAGAGCTACTGAGGACAGAAATTGTTAATC

CTCTGAGAATATATGGATATGTGTGTGCCACAAAAATTATGAAACTGAGGAAAATACTTGAAAAGGTGGAGGCTGCATCAGGATTTACCTCTGAAGAAAA

 M   S   S   G   L   W   S   Q   E   K  

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

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

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

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

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

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

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

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

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

 R   R   P   P   K   L   A   F   M   S   R   G   V   G   D   K   G   S   S   S   H   N   K   P   K   A   T   G   S   T   S   D   P   

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

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

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

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

  N   P   P   F   Y   G   V   I   R   W   I   G   Q   P   P   G   L   N   E   V   L   A   G   L   E   L   E   D   E   C   A   G   C  

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

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

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

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

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

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

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

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

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

 K   Q   F   C   K   T   C   N   T   Q   V   H   L   H   P   K   R   L   N   H   K   Y   N   P   V   S   L   P   K   D   L   P   D   

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

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

 E   Y   L   K   M   S   L   E   D   L   H   S   L   D   S   R   R   I   Q   G   C   A   R   R   L   L   C   D   A   Y   M   C   M   

Y   Q   S   P   T   M   S   L   Y   K   •  

SgfI (6)
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AgeI (552) BspHI (568)
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BglII (975)

BspEI (1044)
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AGATCCTGAGGAATTCTTGAATATTCTGTTTCATCATATTTTAAGGGTAGAACCTTTGCTAAAAATAAGATCAGCAGGTCAAAAGGTACAAGATTGTTAC

TTCTATCAAATTTTTATGGAAAAAAATGAGAAAGTTGGCGTTCCCACAATTCAGCAGTTGTTAGAATGGTCTTTTATCAACAGTAACCTGAAATTTGCAG

AGGCACCATCATGTCTGATTATTCAGATGCCTCGATTTGGAAAAGACTTTAAACTATTTAAAAAAATTTTTCCTTCTCTGGAATTAAATATAACAGATTT

ACTTGAAGACACTCCCAGACAGTGCCGGATATGTGGAGGGCTTGCAATGTATGAGTGTAGAGAATGCTACGACGATCCGGACATCTCAGCTGGAAAAATC

AAGCAGTTTTGTAAAACCTGCAACACTCAAGTCCACCTTCATCCGAAGAGGCTGAATCATAAATATAACCCAGTGTCACTTCCCAAAGACTTACCCGACT

GGGACTGGAGACACGGCTGCATCCCTTGCCAGAATATGGAGTTATTTGCTGTTCTCTGCATAGAAACAAGCCACTATGTTGCTTTTGTGAAGTATGGGAA

GGACGATTCTGCCTGGCTCTTCTTTGACAGCATGGCCGATCGGGATGGTGGTCAGAATGGCTTCAACATTCCTCAAGTCACCCCATGCCCAGAAGTAGGA

GAGTACTTGAAGATGTCTCTGGAAGACCTGCATTCCTTGGACTCCAGGAGAATCCAAGGCTGTGCACGAAGACTGCTTTGTGATGCATATATGTGCATGT

ACCAGAGTCCAACAATGAGTTTGTACAAATAACTGGGGTCATCGGGAAAGGCAAAGAAACTGAAGGCAGAGCTAGCTGGCCAGACATGATAAGATACATT

GATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCA

ATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGG

TATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGG

CTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTT

TATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAG

GCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAG

CGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTC

AGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACA

ATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAG

CAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAG

CTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGGTGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTC

AAAACAGCGTGGATGGCGTCTCCAGCTTATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTC

AATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCC

GTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAA

GTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACT

GCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATG

 •   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  

 M   S   S   G   L   W   S   Q   E   K  

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

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

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

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

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

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

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

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

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

 R   R   P   P   K   L   A   F   M   S   R   G   V   G   D   K   G   S   S   S   H   N   K   P   K   A   T   G   S   T   S   D   P   

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

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

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

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

  N   P   P   F   Y   G   V   I   R   W   I   G   Q   P   P   G   L   N   E   V   L   A   G   L   E   L   E   D   E   C   A   G   C  

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

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

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

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

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

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

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

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

 K   Q   F   C   K   T   C   N   T   Q   V   H   L   H   P   K   R   L   N   H   K   Y   N   P   V   S   L   P   K   D   L   P   D   

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

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

 E   Y   L   K   M   S   L   E   D   L   H   S   L   D   S   R   R   I   Q   G   C   A   R   R   L   L   C   D   A   Y   M   C   M   

Y   Q   S   P   T   M   S   L   Y   K   •  

Bsu36I (2604)
EcoRI (2610)

BspEI (2975)

BstAPI (3118)

PvuI (3236)

ScaI (3301) ApaLI (3361) NsiI (3382)

BsrGI (3421) NheI (3470)

HpaI (3608)

EcoRI (3704)

SwaI (3957)

SacI (4218) BstXI (4247)

AseI (4590)

SacI (4647)

SpeI (4745)

SnaBI (4873)

NdeI (4978)

2601

2701

2801

2901

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4001

4101

4201

4301

4401

4501

4601

4701

4801

4901

5001

141

112

78

45

12

677

711

744

777

811

844

877

911

944



GGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAACATGTGAGCAAAAGGCCAGCAAAAG

GCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAA

ACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTT

TCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCC

CCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACA

GGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCT

GCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATT

ACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGG

CTAGTTAATTAACATTTAAATCAGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCT

CTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

SdaI (5156)
PstI (5157)

PacI (5164)

BspLU11I (5174)

ApaLI (5488)

PacI (5904) SwaI (5913) NotI (5923)
EagI (5924)

5101

5201

5301

5401

5501

5601

5701

5801

5901

6001
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