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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCACCATGGTCCTGACGCTGCTCTTCTCCGCCTACAAACTGTG

CCGCTTCTTCACCATGTCAGGCCCACGGCCGGGCGCCGATCGGCTGACAGTGCCCGGACCGGATCGGAGTGGTGGCGCCAGCCCATGGTGGGCTGCGGGC

GGTCGCGGGTCTCGCGAAGTGTCGCCCGGAGTGGGCACTGAGGTGCAAGGCGCCCTGGAGCGTTCGCTGCCTGAGCTGCAGCAGGCGCTGTCCGAGCTGA

AACAGGCAAGCGCGGCGCGGGCTGTGGGCGCGGGTCTCGCCGAGGTCTTCCAGCTGGTAGAGGAAGCCTGGCTGCTGCCGGCCGTGGGCCGCGAGGTGGC

CCAAGGTCTATGCGATGCTATACGTCTGGACGGTGGCCTCGACTTGCTGTTGCGGCTGCTTCAGGCACCGGAGCTAGAGACCCGTGTGCAGGCCGCGCGC

TTGCTGGAGCAGATCCTGGTGGCTGAGAACCGGGACCGCGTGGCGCGCATCGGTCTAGGCGTGATCTTGAACCTGGCGAAGGAGCGCGAGCCTGTGGAAC

TGGCACGAAGCGTGGCGGGCATCTTGGAGCACATGTTCAAGCACTCGGAGGAGACGTGCCAGCGGCTGGTGGCGGCCGGAGGCCTCGACGCGGTGCTGTA

CTGGTGCCGCCGCACAGACCCGGCGCTGCTGCGCCACTGCGCTCTTGCGCTGGCGAACTGCGCGCTGCACGGGGGCCAGACGGTGCAGCGGTGCATGGTG

GAGAAGCGCGCCGCCGAGTGGCTCTTCCCGCTCGCTTTCTCCAAGGAGGACGAGCTGCTGCGGCTGCACGCCTGCCTGGCGGTGGCGGTGTTGGCTACCA

ACAAGGAGGTGGAACGCGAGGTCGAGCATTCTGGCACATTGGCGCTTGTCGAGCCGCTCGTGGCATCGCTGGACCCCGGCCGCTTCGCCCGCTGCCTGGT

GGATGCCAGTGACACAAGCCAGGGTCGTGGACCAGACGACCTGCAGAGCCTGGTGCTGTTGCTCGATTCGTCGCGTTTGGAGGCTCAGTGCATAGGAGCA

TTCTACCTGTGCGCAGAGGCTGCCATCAAGAGCCTACAGGGAAAGACCAAGGTGTTCAGCGACATCGGCGCTATCCAGAGCCTGAAACGCCTGGTTTCTT

ACTCTACGAATGGCACCACGTCGGCGCTGGCCAAGCGCGCGCTGCGCCTATTGGGCGAGGAGGTGCCAAGGCGCATCCTGCCCTGCGTGGCCAGCTGGAA

GGAAGCTGAGGTCCAGACCTGGCTACAGCAGATCGGCTTCTCCCAGTACTGCGAGAACTTTCGGGAGCAGCAGGTAGATGGTGACCTGCTTCTAAGACTC

ACAGATGAAGAACTCCAGACAGACCTAGGCATGAAATCAAGCATCACCCGCAAGAGGTTCTTTAGGGAGCTCACAGAGCTCAAGACCTTCGCCAGCTACG

CTACTTGCGACCGCAGCAACCTAGCGGACTGGCTGGGCAGCCTGGATCCTCGCTTCCGCCAGTACACCTATGGCCTGGTCAGCTGCGGTCTGGACCGCTC

CCTGCTGCACCGCGTGTCAGAGCAGCAGCTCCTGGAGGACTGTGGCATCCGCCTGGGAGTGCACCGCACGCGCATCCTCTCTGCAGCCAGAGAAATGCTA

CATTCCCCGCTGCCCTGTACTGGAGGCAAGCTCAGTGGGGACACCCCAGATGTCTTTATCAGTTACCGGAGGAACTCAGGGTCCCAGCTGGCCAGCCTCC

TGAAGGTGCACCTGCAGCTTCACGGCTTCAGCGTCTTCATCGACGTGGAGAAGCTGGAAGCCGGCAAATTCGAGGACAAGCTTATCCAAAGCGTCATAGC

GGCTCGCAATTTTGTCCTGGTGCTGTCTGCTGGGGCGCTGGATAAGTGCATGCAGGACCATGACTGCAAGGACTGGGTGCACAAGGAGATTGTGACTGCT

 M   V   L   T   L   L   F   S   A   Y   K   L   C

  R   F   F   T   M   S   G   P   R   P   G   A   D   R   L   T   V   P   G   P   D   R   S   G   G   A   S   P   W   W   A   A   G  

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

K   Q   A   S   A   A   R   A   V   G   A   G   L   A   E   V   F   Q   L   V   E   E   A   W   L   L   P   A   V   G   R   E   V   A

  Q   G   L   C   D   A   I   R   L   D   G   G   L   D   L   L   L   R   L   L   Q   A   P   E   L   E   T   R   V   Q   A   A   R  

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

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

  W   C   R   R   T   D   P   A   L   L   R   H   C   A   L   A   L   A   N   C   A   L   H   G   G   Q   T   V   Q   R   C   M   V  

 E   K   R   A   A   E   W   L   F   P   L   A   F   S   K   E   D   E   L   L   R   L   H   A   C   L   A   V   A   V   L   A   T   

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

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

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

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

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

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

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

  L   L   H   R   V   S   E   Q   Q   L   L   E   D   C   G   I   R   L   G   V   H   R   T   R   I   L   S   A   A   R   E   M   L  

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

L   K   V   H   L   Q   L   H   G   F   S   V   F   I   D   V   E   K   L   E   A   G   K   F   E   D   K   L   I   Q   S   V   I   A

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

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

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

  S   L   E   G   A   T   P   M   G   L   P   •  
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TTAAGCTGTGGCAAGAACATTGTGCCCATCATTGATGGCTTTGAGTGGCCTGAGCCTCAGGCGCTGCCTGAGGATATGCAGGCTGTACTCACCTTCAACG

GCATCAAATGGTCCCATGAGTACCAGGAGGCCACCATCGAGAAGATCATCCGCTTCCTACAGGGCCGCCCCTCTCAGGACTCCTCTGCCGGATCGGATAC

CAGTTTGGAGGGAGCTACGCCAATGGGTCTGCCTTAACCTGTCCCCAGTTCCCGTGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAA

ACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACA

ACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAA

TACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGC

ATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCA

CTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGC

TCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTT

AGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGA

GATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCC

TTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCC

CAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTG

AGAGATGTTGAAGGTCTTCATGGTGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATG

GCGTCTCCAGCTTATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTG

TTACGACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCT

ATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCAT

GTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTT

TACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGG

GCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAA

AAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTAT

AAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAG

CGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGAC

CGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGA

GGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTAC

CTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAA

GGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACAT

TTAAATCAGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAA

 •

  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   V   L   T   L   L   F   S   A   Y   K   L   C

  R   F   F   T   M   S   G   P   R   P   G   A   D   R   L   T   V   P   G   P   D   R   S   G   G   A   S   P   W   W   A   A   G  

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

K   Q   A   S   A   A   R   A   V   G   A   G   L   A   E   V   F   Q   L   V   E   E   A   W   L   L   P   A   V   G   R   E   V   A

  Q   G   L   C   D   A   I   R   L   D   G   G   L   D   L   L   L   R   L   L   Q   A   P   E   L   E   T   R   V   Q   A   A   R  

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

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

  W   C   R   R   T   D   P   A   L   L   R   H   C   A   L   A   L   A   N   C   A   L   H   G   G   Q   T   V   Q   R   C   M   V  

 E   K   R   A   A   E   W   L   F   P   L   A   F   S   K   E   D   E   L   L   R   L   H   A   C   L   A   V   A   V   L   A   T   

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

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

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

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

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

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

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

  L   L   H   R   V   S   E   Q   Q   L   L   E   D   C   G   I   R   L   G   V   H   R   T   R   I   L   S   A   A   R   E   M   L  

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

L   K   V   H   L   Q   L   H   G   F   S   V   F   I   D   V   E   K   L   E   A   G   K   F   E   D   K   L   I   Q   S   V   I   A

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

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

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

  S   L   E   G   A   T   P   M   G   L   P   •  
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MfeI (2904) EcoRI (2989)
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4001
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4201
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5001
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141

140

107

73

40

7

613

647

680
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ACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA5301
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