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(6250 bp)
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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCATCATGAGTGGGCTCTACAGGATCCTGGTCCAGCTGGAACA

AAGTCCATATGTGAAGACCGTGCCTTTGAACATGAGAAGGGATTTTTTTTTCCTGGTTGTAACCTGGATGCCTAAGACAGTCAAGATGAATGGGAGCAGC

TTTGTGCCATCTCTACAGCTCCTGCTCATGTTAGTAGGATTTTCTCTGCCGCCTGTGGCAGAGACATATGGGTTCAACAAGTGCACACAGTATGAATTTG

ATATTCACCATGTGCTCTGCATTAGGAAGAAGATCACCAACTTGACAGAGGCCATTAGTGACATACCTAGATATACTACTCACCTTAACCTCACACACAA

CGAAATTCAAGTCCTCCCTCCCTGGAGTTTTACCAATCTGTCTGCTCTGGTGGACTTGAGACTAGAGTGGAACTCAATTTGGAAGATCGACGAAGGTGCC

TTTAGGGGACTTGAAAATTTGACTCTGCTGAATTTAGTGGAAAATAAGATTCAAAGTGTGAATAACTCCTTTGAGGGCCTGTCCAGCCTGAAGACCCTGC

TCCTGAGCCATAATCAGATTACCCATATTCACAAAGACGCCTTCACTCCTCTAATCAAATTGAAATATTTGAGCCTATCTCGAAACAACATTAGCGATTT

TTCTGGTATTCTTGAAGCAGTCCAGCATCTTCCATGCCTGGAGCGCCTTGATCTAACTAACAACAGCATCATGTACTTGGACCACAGCCCTAGGTCACTG

GTTTCTCTGACCCACCTGAGTTTTGAGGGGAACAAACTAAGGGAGTTAAACTTCTCTGCTTTGTCATTACCTAACTTAACCAATCTAAGTGCTTCCCGGA

ATGGCAATAAAGTCATTCAGAATGTGTATCTTAAAACTCTGCCCCAACTTAAAAGCTTGAATCTGAGTGGAACGGTGATAAAATTGGAAAATCTTTCGGC

CAAACACCTGCAGAATCTAAGAGCTATGGATCTCAGTAATTGGGAGCTTAGACATGGTCACTTAGATATGAAAACTGTTTGTCACCTGCTCGGAAACCTA

CCCAAGTTAGAGACACTGGTTTTTCAGAAAAATGTCACCAATGCAGAGGGCATTAAGCAGCTGGCAAAGTGCACCAGGCTCTTGTTCCTTGACCTGGGTC

AAAACAGTGACTTGATTTATCTCAATGACAGCGAGTTCAATGCTCTGCCCAGTCTCCAAAAACTGAATTTGAACAAGTGCCAGCTCTCCTTCATCAACAA

CAGGACCTGGAGTTCCTTGCAGAACTTGACCAGCCTAGATCTGAGCCACAACAAGTTTAAAAGCTTTCCAGATTTTGCATTTTCCCCCTTGAAGCACTTG

GAGTTTCTCTCTCTTTCAAGAAACCCCATCACAGAACTCAATAATCTGGCCTTTAGTGGGCTATTTGCACTGAAGGAGCTCAACTTGGCTGCATGTTGGA

TTGTAACAATTGACAGGTATTCCTTTACTCAGTTTCCAAACTTAGAGGTCTTAGATCTTGGAGACAACAATATTCGGACTCTCAACCACGGAACCTTCCG

ACCTCTGAAAAAACTCCAGTCTTTGATTCTTTCCCACAACTGCCTAAAAATCCTGGAGCCAAATTCGTTTTCTGGTCTCACTAACCTACGTTCCCTTGAC

CTGATGTACAACAGCTTGTCATATTTTCATGAACACCTTTTCTCGGGCCTTGAAAAGCTTCTGATTTTGAAACTTGGTTTTAATAAGATCACATATGAAA

CTACTAGGACCCTTCAGTATCCTCCATTTATAAAGCTCAAGTCTTTGAAACAGCTTAACCTAGAAGGACAAAGACACGGGATTCAGGTTGTTCCGAGCAA

CTTTTTCCAAGGATTGGGTAGTTTGCAGGAGTTACTCTTAGGAAAAAATCCCTCTGTATTCCTGGACCACCACCAATTTGACCCTCTGATTAACCTCACA

AAGTTGGATATCTCAGGAACAAAAGATGGAGATCGAAGCCTCTATTTAAATGCTTCCTTATTCCAAAACCTCAAAAGGCTAAAGATCCTCCGCCTTGAAA

ATAACAACTTAGAGTCACTGGTTCCTGACATGTTCTCCAGCTTACAGAGCCTCCAGGTCTTTTCTTTAAGATTCAACAACTTGAAGGTCATTAATCAAAG

TCATCTGAAGAATCTGAAATCACTGATGTTTTTTGATGTCTATGGGAACAAACTTCAGTGCACCTGTGACAATTTGTGGTTCAAGAACTGGTCAATGAAC

ACAGAGGAGGTCCACATCCCCTTCCTCCGGAGCTATCCCTGTCAGCAGCCAGGCAGCCAGAGTTTACTTATAGATTTTGATGATGCCATGTGTAATTTTG

 M  S   G  L   Y   R   I   L   V  Q  L   E   Q

  S   P   Y   V  K  T   V  P   L   N  M  R   R   D  F   F   F   L   V  V  T   W  M  P   K  T   V  K  M  N  G  S   S  

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

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

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

 F   R   G  L   E   N  L   T   L   L   N  L   V  E   N  K  I   Q  S   V  N  N  S   F   E   G  L   S   S   L   K  T   L   

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

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

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

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

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

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

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

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

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

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

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

 L   M  Y   N  S   L   S   Y   F   H  E   H  L   F   S   G  L   E   K  L   L   I   L   K  L   G  F   N  K  I   T   Y   E   

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

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

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

N  N  N  L   E   S   L   V  P   D  M  F   S   S   L   Q  S   L   Q  V  F   S   L   R   F   N  N  L   K  V  I   N  Q  S

  H  L   K  N  L   K  S   L   M  F   F   D  V  Y   G  N  K  L   Q  C  T   C  D  N  L   W  F   K  N  W  S   M  N 

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

SgfI (6)
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Bsu36I (291)

NgoMIV (441)
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DraIII (805)

AvrII (1288)
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PshAI (1690)
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BsrGI (2204)
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1

101

201
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501

601

701

801

901

1001

1101

1201

1301

1401

1501

1601

1701

1801

1901

2001

2101

2201

2301

2401

2501

2601

2701
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1

13

47

80

113

147

180

213

247

280

313

347

380

413

447

480

513

547

580

613

647

680

713

747



ACTTGGGAAAGGTCTACTTCTTATGTTCCTTCAGTATGGTCCTCAGCACCATGGTTTTCTCTTGGTTCAGTACCAAGATGATTGCATCTCTGTGGTATGG

TTTGTACATATGTAGGGCCTGGTACCTCACTAAATGGCACAAAACGGAGAAGAAGTTCTTATATGATGCGTTTGTCTCTTTCTCGGCCACTGATGAGGCA

TGGGTATACAAAGAGCTTGTTCCAGCCCTAGAACAAGGCAGCCAGACCACCTTTAAACTCTGTCTTCACCAACGGGATTTTGAACCAGGCATTGATATCT

TCGAGAACATCCAGAATGCTATTAACACAAGCAGGAAAACCTTGTGCGTAGTCAGTAACCACTACCTACACAGTGAATGGTGCCGACTTGAAGTCCAGCT

GGCTAGCATGAAGATGTTTTATGAGCACAAGGATGTCATTATCTTGATCTTCCTTGAAGAGATTCCGAACTATAAGCTGTCCAGCTACCACCGACTCAGG

AAACTCATAAACAAACAGACGTTTATCACTTGGCCGGACAGTGTTCACCAGCAGCCACTTTTCTGGGCTCGCATCAGAAATGCGTTGGGCAAGGAGACTG

TGGAGAAAGAAAATACACATCTAATTGTTGTTGAGGGATCCTATCCCTATGATGTGCCAGACTATGCTGGCTATCCATATGATGTTCCTGATTATGCTGG

ATACCCTTATGATGTGCCAGACTATGCCTAAAGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAA

AAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATG

TTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACC

TCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCT

TCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTT

AGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCC

CAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGG

ATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCAC

AGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGA

CCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCC

CCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGA

TGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGCTTATCTGACGGT

TCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCG

TTGATTTACTAGTCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGC

CAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGG

GCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTG

ACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTT

ACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTT

CCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCT

GGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCAC

GCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTA

TCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAG

 •  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 

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

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

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

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

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

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

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

  Y   P   Y   D  V  P   D  Y   A   • 

NcoI (2948)

BsrGI (3002) Acc65I (3020)

Bst1107I (3103) EcoRV (3193)
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BstXI (3454)
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EcoRI (3866)

BstXI (4409)

StuI (4544)

AseI (4752)

SpeI (4907)

SnaBI (5035)

SdaI (5318)
PstI (5319)

PacI (5326)

BspLU11I (5336)

2901

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4001

4101

4201

4301

4401

4501

4601

4701

4801

4901

5001

5101
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5301

5401

5501

5601

5701

141

132

99

66

32

780

813

847

880

913

947

980

1013



TTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCT

CTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGAT

CTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAA

TATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAA
ATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

PacI (6066) NotI (6085)
EagI (6086)

5801

5901

6001

6101
6201
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