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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCAACATGTTGGATATTTGCTTGGAAAAACGTGTGGGTACGAC

CTTGGCTGCCCCCAAGTGTAACTCCAGCACTGTGAGGTTTCAGGGATTGGCAGAGGGGACCAAGGGGACCATGAAAATGGACATGGAGGATGCGGATATG

ACTCTGTGGACAGAGGCTGAGTTTGAAGAGAAGTGTACATACATTGTGAACGACCACCCCTGGGATTCTGGTGCTGATGGCGGTACTTCGGTTCAGGCGG

AGGCATCCTTACCAAGGAATCTGCTTTTCAAGTATGCCACCAACAGTGAAGAGGTTATTGGAGTGATGAGTAAAGAATACATACCAAAGGGCACACGTTT

TGGACCCCTAATAGGTGAAATCTACACCAATGACACAGTTCCTAAGAACGCCAACAGGAAATATTTTTGGAGGATCTATTCCAGAGGGGAGCTTCACCAC

TTCATTGACGGCTTTAATGAAGAGAAAAGCAACTGGATGCGCTATGTGAATCCAGCACACTCTCCCCGGGAGCAAAACCTGGCTGCGTGTCAGAACGGGA

TGAACATCTACTTCTACACCATTAAGCCCATCCCTGCCAACCAGGAACTTCTTGTGTGGTATTGTCGGGACTTTGCAGAAAGGCTTCACTACCCTTATCC

CGGAGAGCTGACAATGATGAATCTCACACAAACACAGAGCAGTCTAAAGCAACCGAGCACTGAGAAAAATGAACTCTGCCCAAAGAATGTCCCAAAGAGA

GAGTACAGCGTGAAAGAAATCCTAAAATTGGACTCCAACCCCTCCAAAGGAAAGGACCTCTACCGTTCTAACATTTCACCCCTCACATCAGAAAAGGACC

TCGATGACTTTAGAAGACGTGGGAGCCCCGAAATGCCCTTCTACCCTCGGGTCGTTTACCCCATCCGGGCCCCTCTGCCAGAAGACTTTTTGAAAGCTTC

CCTGGCCTACGGGATCGAGAGACCCACGTACATCACTCGCTCCCCCATTCCATCCTCCACCACTCCAAGCCCCTCTGCAAGAAGCAGCCCCGACCAAAGC

CTCAAGAGCTCCAGCCCTCACAGCAGCCCTGGGAATACGGTGTCCCCTGTGGGCCCCGGCTCTCAAGAGCACCGGGACTCCTACGCTTACTTGAACGCGT

CCTACGGCACGGAAGGTTTGGGCTCCTACCCTGGCTACGCACCCCTGCCCCACCTCCCGCCAGCTTTCATCCCCTCGTACAACGCTCACTACCCCAAGTT

CCTCTTGCCCCCCTACGGCATGAATTGTAATGGCCTGAGCGCTGTGAGCAGCATGAATGGCATCAACAACTTTGGCCTCTTCCCGAGGCTGTGCCCTGTC

TACAGCAATCTCCTCGGTGGGGGCAGCCTGCCCCACCCCATGCTCAACCCCACTTCTCTCCCGAGCTCGCTGCCCTCAGATGGAGCCCGGAGGTTGCTCC

AGCCGGAGCATCCCAGGGAGGTGCTTGTCCCGGCGCCCCACAGTGCCTTCTCCTTTACCGGGGCCGCCGCCAGCATGAAGGACAAGGCCTGTAGCCCCAC

AAGCGGGTCTCCCACGGCGGGAACAGCCGCCACGGCAGAACATGTGGTGCAGCCCAAAGCTACCTCAGCAGCGATGGCAGCCCCCAGCAGCGACGAAGCC

ATGAATCTCATTAAAAACAAAAGAAACATGACCGGCTACAAGACCCTTCCCTACCCGCTGAAGAAGCAGAACGGCAAGATCAAGTACGAATGCAACGTTT

GCGCCAAGACTTTCGGCCAGCTCTCCAATCTGAAGGTCCACCTGAGAGTGCACAGTGGAGAACGGCCTTTCAAATGTCAGACTTGCAACAAGGGCTTTAC

TCAGCTCGCCCACCTGCAGAAACACTACCTGGTACACACGGGAGAAAAGCCACATGAATGCCAGGTCTGCCACAAGAGATTTAGCAGCACCAGCAATCTC

AAGACCCACCTGCGACTCCATTCTGGAGAGAAACCATACCAATGCAAGGTGTGCCCTGCCAAGTTCACCCAGTTTGTGCACCTGAAACTGCACAAGCGTC

 M   L   D   I   C   L   E   K   R   V   G   T   T

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

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

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

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

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

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

  G   E   L   T   M   M   N   L   T   Q   T   Q   S   S   L   K   Q   P   S   T   E   K   N   E   L   C   P   K   N   V   P   K   R  

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

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

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

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

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

  L   L   P   P   Y   G   M   N   C   N   G   L   S   A   V   S   S   M   N   G   I   N   N   F   G   L   F   P   R   L   C   P   V  

 Y   S   N   L   L   G   G   G   S   L   P   H   P   M   L   N   P   T   S   L   P   S   S   L   P   S   D   G   A   R   R   L   L   

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

  S   G   S   P   T   A   G   T   A   A   T   A   E   H   V   V   Q   P   K   A   T   S   A   A   M   A   A   P   S   S   D   E   A  

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

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

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

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

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

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

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

M   G   N   G   L   L   S   S   G   C   S   L   Y   E   S   S   D   L   P   L   M   K   L   P   P   S   N   P   L   P   L   V   P   V

  K   V   K   Q   E   T   V   E   P   M   D   P   •  
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TGCACACCCGGGAGCGGCCCCACAAGTGCTCCCAGTGCCACAAGAACTACATCCATCTCTGTAGCCTCAAGGTTCACCTGAAAGGGAACTGCGCTGCGGC

CCCGGCGCCTGGGCTGCCCTTGGAAGATCTGACCCGAATCAATGAAGAAATCGAGAAGTTTGACATCAGTGACAATGCTGACCGGCTCGAGGACGTGGAG

GATGACATCAGTGTGATCTCTGTAGTGGAGAAGGAAATTCTGGCCGTGGTCAGAAAAGAGAAAGAAGAAACTGGCCTGAAAGTGTCTTTGCAAAGAAACA

TGGGGAATGGACTCCTCTCCTCAGGGTGCAGCCTTTATGAGTCATCAGATCTACCCCTCATGAAGTTGCCTCCCAGCAACCCACTACCTCTGGTACCTGT

AAAGGTCAAACAAGAAACAGTTGAACCAATGGATCCTTAAGATTTTCAGAGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCAC

AACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAAC

AATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAG

CATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAG

CTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGAC

CTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAG

GCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTC

CTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGA

GCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTG

CCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTC

TTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGA

TGTTGAAGGTCTTCATGGTGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTC

TCCAGCTTATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACG

ACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCA

CGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACT

GGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCG

TAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGT

CAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGC

CGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGA

TACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGG

CGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTG

 •   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   L   D   I   C   L   E   K   R   V   G   T   T

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

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

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

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

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

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

  G   E   L   T   M   M   N   L   T   Q   T   Q   S   S   L   K   Q   P   S   T   E   K   N   E   L   C   P   K   N   V   P   K   R  

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

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

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

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

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

  L   L   P   P   Y   G   M   N   C   N   G   L   S   A   V   S   S   M   N   G   I   N   N   F   G   L   F   P   R   L   C   P   V  

 Y   S   N   L   L   G   G   G   S   L   P   H   P   M   L   N   P   T   S   L   P   S   S   L   P   S   D   G   A   R   R   L   L   

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

  S   G   S   P   T   A   G   T   A   A   T   A   E   H   V   V   Q   P   K   A   T   S   A   A   M   A   A   P   S   S   D   E   A  

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

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

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

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

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

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

M   G   N   G   L   L   S   S   G   C   S   L   Y   E   S   S   D   L   P   L   M   K   L   P   P   S   N   P   L   P   L   V   P   V

  K   V   K   Q   E   T   V   E   P   M   D   P   •  

XmaI (2606)
BsrBI (2611)

XhoI (2785)

Bsu36I (2918) BspHI (2957) Acc65I (2991)

BamHI (3030) NheI (3050)
MscI (3056)

HpaI (3188) MfeI (3199)

EcoRI (3284)

SapI (3466)

SspI (3523) SwaI (3537)

BstXI (3827)

StuI (3962)

XmnI (4104) AseI (4170)

SpeI (4325)

SnaBI (4453)

NdeI (4558)

SdaI (4736)
PstI (4737)

PacI (4744)

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

138

105

72

38

5

680

713

747

780

813



CGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTAT

GTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCG

GAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATC

TCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAA

TCAGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAA
ACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

PacI (5484) SwaI (5493)

NotI (5503)
EagI (5504)

5101

5201

5301

5401

5501
5601
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