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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCACCATGGCTCAGTGGAACCAGCTGCAGCAGCTGGACACACG

CTACCTGGAGCAGCTGCACCAGCTGTACAGCGACAGCTTCCCCATGGAGCTGCGGCAGTTCCTGGCACCTTGGATTGAGAGTCAAGACTGGGCATATGCA

GCCAGCAAAGAGTCACATGCCACGTTGGTGTTTCATAATCTCTTGGGTGAAATTGACCAGCAATATAGCCGATTCCTGCAAGAGTCCAATGTCCTCTATC

AGCACAACCTTCGAAGAATCAAGCAGTTTCTGCAGAGCAGGTATCTTGAGAAGCCAATGGAAATTGCCCGGATCGTGGCCCGATGCCTGTGGGAAGAGTC

TCGCCTCCTCCAGACGGCAGCCACGGCAGCCCAGCAAGGGGGCCAGGCCAACCACCCAACAGCCGCCGTAGTGACAGAGAAGCAGCAGATGTTGGAGCAG

CATCTTCAGGATGTCCGGAAGCGAGTGCAGGATCTAGAACAGAAAATGAAGGTGGTGGAGAACCTCCAGGACGACTTTGATTTCAACTACAAAACCCTCA

AGAGCCAAGGAGACATGCAGGATCTGAATGGAAACAACCAGTCTGTGACCAGACAGAAGATGCAGCAGCTGGAACAGATGCTCACAGCCCTGGACCAGAT

GCGGAGAAGCATTGTGAGTGAGCTGGCGGGGCTCTTGTCAGCAATGGAGTACGTGCAGAAGACACTGACTGATGAAGAGCTGGCTGACTGGAAGAGGCGG

CAGCAGATCGCGTGCATCGGAGGCCCTCCCAACATCTGCCTGGACCGTCTGGAAAACTGGATAACTTCATTAGCAGAATCTCAACTTCAGACCCGCCAAC

AAATTAAGAAACTGGAGGAGCTGCAGCAGAAAGTGTCCTACAAGGGCGACCCTATCGTGCAGCACCGGCCCATGCTGGAGGAGAGGATCGTGGAGCTGTT

CAGAAACTTAATGAAGAGTGCCTTCGTGGTGGAGCGGCAGCCCTGCATGCCCATGCACCCGGACCGGCCCTTAGTCATCAAGACTGGTGTCCAGTTTACC

ACGAAAGTCAGGTTGCTGGTCAAATTTCCTGAGTTGAATTATCAGCTTAAAATTAAAGTGTGCATTGATAAAGACTCTGGGGATGTTGCTGCCCTCAGAG

GGTCTCGGAAATTTAACATTCTGGGCACGAACACAAAAGTGATGAACATGGAGGAGTCTAACAACGGCAGCCTGTCTGCAGAGTTCAAGCACCTGACCCT

TAGGGAGCAGAGATGTGGGAATGGAGGCCGTGCCAATTGTGATGCCTCCTTGATCGTGACTGAGGAGCTGCACCTGATCACCTTCGAGACTGAGGTGTAC

CACCAAGGCCTCAAGATTGACCTAGAGACCCACTCCTTGCCAGTTGTGGTGATCTCCAACATCTGTCAGATGCCAAATGCTTGGGCATCAATCCTGTGGT

ATAACATGCTGACCAATAACCCCAAGAACGTGAACTTCTTCACTAAGCCGCCAATTGGAACCTGGGACCAAGTGGCCGAGGTGCTCAGCTGGCAGTTCTC

GTCCACCACCAAGCGGGGGCTGAGCATCGAGCAGCTGACAACGCTGGCTGAGAAGCTCCTAGGGCCTGGTGTGAACTACTCAGGGTGTCAGATCACATGG

GCTAAATTCTGCAAAGAAAACATGGCTGGCAAGGGCTTCTCCTTCTGGGTCTGGCTAGACAATATCATCGACCTTGTGAAAAAGTATATCTTGGCCCTTT

GGAATGAAGGGTACATCATGGGTTTCATCAGCAAGGAGCGGGAGCGGGCCATCCTAAGCACAAAGCCCCCGGGCACCTTCCTACTGCGCTTCAGCGAGAG

CAGCAAAGAAGGAGGGGTCACTTTCACTTGGGTGGAAAAGGACATCAGTGGCAAGACCCAGATCCAGTCTGTAGAGCCATACACCAAGCAGCAGCTGAAC

AACATGTCATTTGCTGAAATCATCATGGGCTATAAGATCATGGATGCGACCAACATCCTGGTGTCTCCACTTGTCTACCTCTACCCCGACATTCCCAAGG

 M   A   Q   W   N   Q   L   Q   Q   L   D   T   R

  Y   L   E   Q   L   H   Q   L   Y   S   D   S   F   P   M   E   L   R   Q   F   L   A   P   W   I   E   S   Q   D   W   A   Y   A  

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

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

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

 H   L   Q   D   V   R   K   R   V   Q   D   L   E   Q   K   M   K   V   V   E   N   L   Q   D   D   F   D   F   N   Y   K   T   L   

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 S   A   G   G   Q   F   E   S   L   T   F   D   M   D   L   T   S   E   C   A   T   S   P   M   •  
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AGGAGGCATTTGGAAAGTACTGTAGGCCCGAGAGCCAGGAGCACCCCGAAGCCGACCCAGGTAGTGCTGCCCCGTACCTGAAGACCAAGTTCATCTGTGT

GACACCAACGACCTGCAGCAATACCATTGACCTGCCGATGTCCCCCCGCACTTTAGATTCATTGATGCAGTTTGGAAATAACGGTGAAGGTGCTGAGCCC

TCAGCAGGAGGGCAGTTTGAGTCGCTCACGTTTGACATGGATCTGACCTCGGAGTGTGCTACCTCCCCCATGTGAGGAGCTGAAACCAGAAGCTGCTAGC

TGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTT

TATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAG

CAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGA

TGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAG

GTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCA

ATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTT

AATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATT

CATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCA

GAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGC

CAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGAT

CTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGGTGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGAT

ATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGCTTATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGT

ACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCCATTGACGTCAA

TGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATAC

GTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTT

GGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAA

CATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAAC

ATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATC

GACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCC

GCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCC

AAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGC

CACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAG

AACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGT

TTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACT

 •   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   A   Q   W   N   Q   L   Q   Q   L   D   T   R

  Y   L   E   Q   L   H   Q   L   Y   S   D   S   F   P   M   E   L   R   Q   F   L   A   P   W   I   E   S   Q   D   W   A   Y   A  

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

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

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

 H   L   Q   D   V   R   K   R   V   Q   D   L   E   Q   K   M   K   V   V   E   N   L   Q   D   D   F   D   F   N   Y   K   T   L   

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 S   A   G   G   Q   F   E   S   L   T   F   D   M   D   L   T   S   E   C   A   T   S   P   M   •  

ScaI (2615)

NheI (2894)
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HpaI (3032)

EcoRI (3128)

SapI (3310) SspI (3367) SwaI (3381)

SacI (3642)

StuI (3806)
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SpeI (4169)
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SdaI (4580)
PacI (4588)
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2601

2701

2801

2901
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3101

3201

3301

3401

3501

3601

3701

3801

3901

4001

4101

4201

4301

4401

4501

4601

4701

4801

4901

5001

5101

5201

141

120

86

53

20

680

713

747



CACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATCAGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTG

TGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACAT
TTCTCTATCGAA

PacI (5328) SwaI (5337) NotI (5347)
EagI (5348)

5301

5401
5501
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