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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGGACGCGTCACCATGGGTTTCTGCCGCAGCGCCCTGCACCCGCT

GTCTCTCCTGGTGCAGGCCATCATGCTGGCCATGACCCTGGCCCTGGGTACCTTGCCTGCCTTCCTACCCTGTGAGCTCCAGCCCCACGGCCTGGTGAAC

TGCAACTGGCTGTTCCTGAAGTCTGTGCCCCACTTCTCCATGGCAGCACCCCGTGGCAATGTCACCAGCCTTTCCTTGTCCTCCAACCGCATCCACCACC

TCCATGATTCTGACTTTGCCCACCTGCCCAGCCTGCGGCATCTCAACCTCAAGTGGAACTGCCCGCCGGTTGGCCTCAGCCCCATGCACTTCCCCTGCCA

CATGACCATCGAGCCCAGCACCTTCTTGGCTGTGCCCACCCTGGAAGAGCTAAACCTGAGCTACAACAACATCATGACTGTGCCTGCGCTGCCCAAATCC

CTCATATCCCTGTCCCTCAGCCATACCAACATCCTGATGCTAGACTCTGCCAGCCTCGCCGGCCTGCATGCCCTGCGCTTCCTATTCATGGACGGCAACT

GTTATTACAAGAACCCCTGCAGGCAGGCACTGGAGGTGGCCCCGGGTGCCCTCCTTGGCCTGGGCAACCTCACCCACCTGTCACTCAAGTACAACAACCT

CACTGTGGTGCCCCGCAACCTGCCTTCCAGCCTGGAGTATCTGCTGTTGTCCTACAACCGCATCGTCAAACTGGCGCCTGAGGACCTGGCCAATCTGACC

GCCCTGCGTGTGCTCGATGTGGGCGGAAATTGCCGCCGCTGCGACCACGCTCCCAACCCCTGCATGGAGTGCCCTCGTCACTTCCCCCAGCTACATCCCG

ATACCTTCAGCCACCTGAGCCGTCTTGAAGGCCTGGTGTTGAAGGACAGTTCTCTCTCCTGGCTGAATGCCAGTTGGTTCCGTGGGCTGGGAAACCTCCG

AGTGCTGGACCTGAGTGAGAACTTCCTCTACAAATGCATCACTAAAACCAAGGCCTTCCAGGGCCTAACACAGCTGCGCAAGCTTAACCTGTCCTTCAAT

TACCAAAAGAGGGTGTCCTTTGCCCACCTGTCTCTGGCCCCTTCCTTCGGGAGCCTGGTCGCCCTGAAGGAGCTGGACATGCACGGCATCTTCTTCCGCT

CACTCGATGAGACCACGCTCCGGCCACTGGCCCGCCTGCCCATGCTCCAGACTCTGCGTCTGCAGATGAACTTCATCAACCAGGCCCAGCTCGGCATCTT

CAGGGCCTTCCCTGGCCTGCGCTACGTGGACCTGTCGGACAACCGCATCAGCGGAGCTTCGGAGCTGACAGCCACCATGGGGGAGGCAGATGGAGGGGAG

AAGGTCTGGCTGCAGCCTGGGGACCTTGCTCCGGCCCCAGTGGACACTCCCAGCTCTGAAGACTTCAGGCCCAACTGCAGCACCCTCAACTTCACCTTGG

ATCTGTCACGGAACAACCTGGTGACCGTGCAGCCGGAGATGTTTGCCCAGCTCTCGCACCTGCAGTGCCTGCGCCTGAGCCACAACTGCATCTCGCAGGC

AGTCAATGGCTCCCAGTTCCTGCCGCTGACCGGTCTGCAGGTGCTAGACCTGTCCCACAATAAGCTGGACCTCTACCACGAGCACTCATTCACGGAGCTA

CCACGACTGGAGGCCCTGGACCTCAGCTACAACAGCCAGCCCTTTGGCATGCAGGGCGTGGGCCACAACTTCAGCTTCGTGGCTCACCTGCGCACCCTGC

GCCACCTCAGCCTGGCCCACAACAACATCCACAGCCAAGTGTCCCAGCAGCTCTGCAGTACGTCGCTGCGGGCCCTGGACTTCAGCGGCAATGCACTGGG

CCATATGTGGGCCGAGGGAGACCTCTATCTGCACTTCTTCCAAGGCCTGAGCGGTTTGATCTGGCTGGACTTGTCCCAGAACCGCCTGCACACCCTCCTG

CCCCAAACCCTGCGCAACCTCCCCAAGAGCCTACAGGTGCTGCGTCTCCGTGACAATTACCTGGCCTTCTTTAAGTGGTGGAGCCTCCACTTCCTGCCCA

 M   G   F   C   R   S   A   L   H   P   L

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

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

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

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

 L   I   S   L   S   L   S   H   T   N   I   L   M   L   D   S   A   S   L   A   G   L   H   A   L   R   F   L   F   M   D   G   N   

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

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

 A   L   R   V   L   D   V   G   G   N   C   R   R   C   D   H   A   P   N   P   C   M   E   C   P   R   H   F   P   Q   L   H   P   

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  E   A   L   S   W   D   C   F   A   L   S   L   L   A   V   A   L   G   L   G   V   P   M   L   H   H   L   C   G   W   D   L   W  

 Y   C   F   H   L   C   L   A   W   L   P   W   R   G   R   Q   S   G   R   D   E   D   A   L   P   •  
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AACTGGAAGTCCTCGACCTGGCAGGAAACCAGCTGAAGGCCCTGACCAATGGCAGCCTGCCTGCTGGCACCCGGCTCCGGAGGCTGGATGTCAGCTGCAA

CAGCATCAGCTTCGTGGCCCCCGGCTTCTTTTCCAAGGCCAAGGAGCTGCGAGAGCTCAACCTTAGCGCCAACGCCCTCAAGACAGTGGACCACTCCTGG

TTTGGGCCCCTGGCGAGTGCCCTGCAAATACTAGATGTAAGCGCCAACCCTCTGCACTGCGCCTGTGGGGCGGCCTTTATGGACTTCCTGCTGGAGGTGC

AGGCTGCCGTGCCCGGTCTGCCCAGCCGGGTGAAGTGTGGCAGTCCGGGCCAGCTCCAGGGCCTCAGCATCTTTGCACAGGACCTGCGCCTCTGCCTGGA

TGAGGCCCTCTCCTGGGACTGTTTCGCCCTCTCGCTGCTGGCTGTGGCTCTGGGCCTGGGTGTGCCCATGCTGCATCACCTCTGTGGCTGGGACCTCTGG

TACTGCTTCCACCTGTGCCTGGCCTGGCTTCCCTGGCGGGGGCGGCAAAGTGGGCGAGATGAGGATGCCCTGCCCTAGCTAGCTGGCCAGACATGATAAG

ATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATA

AGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACA

AATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCA

TCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTC

ATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTT

TTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGC

AAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAA

AGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGAC

AGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATG

TGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCT

CCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATT

AATTGTCAAAACAGCGTGGATGGCGTCTCCAGCTTATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCAT

TTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGA

AATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAG

TAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTG

ATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGAC

GTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAACATGTGAGCAAAAGGCCA

GCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGG

TGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGT

CCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCA

CGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACT

GGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCT

 •   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   G   F   C   R   S   A   L   H   P   L

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

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

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

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

 L   I   S   L   S   L   S   H   T   N   I   L   M   L   D   S   A   S   L   A   G   L   H   A   L   R   F   L   F   M   D   G   N   

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

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

 A   L   R   V   L   D   V   G   G   N   C   R   R   C   D   H   A   P   N   P   C   M   E   C   P   R   H   F   P   Q   L   H   P   

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  E   A   L   S   W   D   C   F   A   L   S   L   L   A   V   A   L   G   L   G   V   P   M   L   H   H   L   C   G   W   D   L   W  

 Y   C   F   H   L   C   L   A   W   L   P   W   R   G   R   Q   S   G   R   D   E   D   A   L   P   •  

BspEI (2675)
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HpaI (3315) MfeI (3326)
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678

711

745

778

811

845



GCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCA

GCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTG

GTCATGGCTAGTTAATTAACATTTAAATCAGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAAC

ATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

PacI (5611) SwaI (5620) NotI (5630)
EagI (5631)
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