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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCACCATGGAGAAATGGTACTTGATGACAGTAGTGGTTTTAAT

AGGACTAACAGTACGATGGACAGTGTCTCTTAATTCTTATTCAGGTGCTGGTAAACCGCCTATGTTTGGTGATTATGAAGCTCAGAGACACTGGCAAGAA

ATAACTTTTAATTTACCGGTCAAACAATGGTATTTTAACAGCAGTGATAACAATTTACAGTATTGGGGATTGGATTACCCACCTCTTACAGCTTATCATA

GTCTCCTATGTGCATATGTGGCAAAGTTTATAAATCCAGACTGGATTGCTCTCCATACATCACGTGGATATGAGAGTCAGGCACATAAGCTCTTCATGCG

TACAACAGTTTTAATTGCTGATCTGCTGATTTACATACCTGCAGTGGTTTTGTACTGTTGTTGCTTAAAAGAAATCTCAACTAAGAAAAAGATTGCTAAT

GCATTATGCATCTTGCTGTATCCAGGCCTTATTCTTATAGACTATGGACATTTTCAATATAATTCTGTGAGTCTTGGCTTTGCTTTGTGGGGTGTTCTTG

GAATATCTTGTGACTGCGACCTCCTAGGGTCACTGGCATTTTGCTTAGCTATAAATTATAAACAGATGGAACTTTACCACGCCTTGCCATTTTTTTGCTT

TTTACTTGGCAAGTGTTTTAAAAAAGGCCTCAAAGGAAAGGGGTTTGTGTTGCTAGTTAAGCTAGCTTGTATTGTTGTGGCTTCCTTCGTTCTCTGCTGG

CTGCCATTCTTTACAGAAAGGGAACAAACCCTGCAGGTTCTAAGAAGACTCTTCCCGGTTGATCGTGGATTATTTGAGGATAAAGTAGCCAATATTTGGT

GCAGCTTCAATGTCTTTCTGAAGATTAAGGATATTTTGCCACGTCACATCCAATTAATAATGAGCTTTTGTTTTACGTTTTTGAGCCTGCTTCCTGCATG

CATAAAATTAATACTTCAGCCCTCTTCCAAAGGATTCAAATTTACACTGGTTAGCTGTGCGCTATCATTCTTTTTATTTTCTTTCCAAGTACATGAAAAA

TCCATTCTCTTGGTGTCACTACCAGTCTGCTTAGTTTTAAGTGAAATTCCTTTTATGTCTACTTGGTTTTTACTTGTGTCAACATTTAGTATGCTACCTC

TTCTATTGAAGGATGAACTCCTAATGCCCTCTGTTGTGACAACAATGGCATTTTTTATAGCTTGTGTAACTTCCTTTTCAATATTTGAAAAGACTTCTGA

AGAAGAACTGCAGTTGAAATCCTTTTCCATTTCTGTGAGGAAATATCTTCCATGTTTTACATTTCTTTCCAGAATTATACAATATTTGTTTCTTATCTCA

GTCATCACTATGGTGCTTCTGACGTTGATGACTGTCACACTGGATCCTCCTCAGAAACTACCGGACTTGTTTTCTGTATTGGTGTGTTTTGTATCTTGCT

TGAACTTCCTGTTCTTCTTGGTATACTTTAACATTATTATTATGTGGGATTCCAAAAGTGGAAGAAATCAGAAGAAAATCAGCTAGCTGTATTCCTAAAC

AAATTGTTTCCTAAACAAATGTGAAAATGTGAAGAATTCGCTAGCTCGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTG

AAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAAC

AAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGA

ATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTG

CCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTT

TTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAA

 M  E   K  W  Y   L   M  T   V  V  V  L   I

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

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

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

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

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

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

  L   L   G  K  C  F   K  K  G  L   K  G  K  G  F   V  L   L   V  K  L   A   C  I   V  V  A   S   F   V  L   C   W 

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

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

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

 S   I   L   L   V  S   L   P   V  C  L   V  L   S   E   I   P   F   M  S   T   W  F   L   L   V  S   T   F   S   M  L   P   

L   L   L   K  D  E   L   L   M  P   S   V  V  T   T   M  A   F   F   I   A   C  V  T   S   F   S   I   F   E   K  T   S   E

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

 V  I   T   M  V  L   L   T   L   M  T   V  T   L   D  P   P   Q  K  L   P   D  L   F   S   V  L   V  C  F   V  S   C   

L   N  F   L   F   F   L   V  Y   F   N  I   I   I   M  W  D  S   K  S   G  R   N  Q  K  K  I   S   • 
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AvrII (1122)
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1

101

201

301

401

501

601

701

801

901

1001

1101

1201

1301

1401

1501
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1

13

47

80

113

147
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213

247

280

313

347

380

413

447

480



TCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCT

TCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGC

ATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTG

TCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGA

TGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAG

ATCCTGCTGAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACA

GCGTGGATGGCGTCTCCAGC T TATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGG

GCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTA C T A G TCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAG

TCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCC

ATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAA

GTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGG

GGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCC T G C AG G TT AA TTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCC

AGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACC

CGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCT

CCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCC

GTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGA

TTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCT

GAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACG

CGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTA

GTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTC

CATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

 •  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 
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BspHI (3226)
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SpeI (3439)

SnaBI (3567)

NdeI (3672)

SdaI (3850) PacI (3858) BspLU11I (3868)

ApaLI (4182)
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3500
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3800
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4098
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4498
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