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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCACCATGGTGCCTGTGTTACTAATTCTTGTGGGAGCTTTGGC

AACACTGCAAGCTGACTTACTTAATCACAAAAAGTTTTTACTTCTACCACCTGTCAATTTTACCATTAAAGCCACTGGATTAGCTCAAGTTCTTTTACAC

TGGGACCCAAATCCTGACCAAGAGCAAAGGCATGTTGATCTAGAGTATCACGTGAAAATAAATGCCCCACAAGAAGACGAATATGATACCAGAAAGACTG

AAAGCAAATGTGTGACCCCCCTTCATGAAGGCTTTGCAGCTAGCGTGAGGACCATTCTGAAGAGCAGCCATACAACTCTGGCCAGCAGTTGGGTTTCTGC

TGAACTCAAAGCTCCACCAGGATCTCCTGGAACCTCGGTTACGAATTTAACTTGTACCACACACACTGTTGTAAGTAGCCACACCCACTTAAGGCCATAC

CAAGTGTCCCTTCGTTGCACCTGGCTTGTTGGGAAGGATGCCCCTGAGGACACACAGTATTTCCTATACTACAGGTTTGGTGTTTTGACTGAAAAATGCC

AAGAATACAGCAGAGATGCACTGAACAGAAATACTGCATGCTGGTTTCCCAGGACATTTATCAACAGCAAAGGGTTTGAGCAGCTTGCTGTGCACATTAA

TGGCTCAAGCAAGCGTGCTGCAATCAAGCCCTTTGATCAGCTGTTCAGTCCACTTGCCATTGACCAAGTGAATCCTCCAAGGAATGTCACAGTGGAAATT

GAAAGCAATTCTCTCTATATACAGTGGGAGAAACCACTTTCTGCCTTTCCAGATCATTGCTTTAACTATGAGCTGAAAATTTACAACACAAAAAATGGTC

ACATTCAGAAGGAAAAACTGATCGCCAATAAGTTCATCTCAAAAATTGATGATGTTTCTACATATTCCATTCAAGTGAGAGCAGCTGTGAGCTCACCTTG

CAGAATGCCAGGAAGGTGGGGCGAGTGGAGTCAACCTATTTATGTGGGAAAGGAAAGGAAGTCCTTGGTAGAATGGCATCTCATTGTGCTCCCAACAGCC

GCCTGCTTCGTCTTGTTAATCTTCTCACTCATCTGCAGAGTGTGTCATCTATGGACCAGGTTGTTTCCACCGGTTCCGGCCCCAAAGAGTAACATCAAAG

ATCTCCCTGTGGTTACTGAATATGAGAAACCTTCGAATGAAACCAAAATTGAAGTTGTACATTGTGTGGAAGAGGTTGGATTTGAAGTCATGGGAAATTC

CACGTTTTGATGGCATTTTGCCATTCTGAAATGAACTCCTAGGACTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGA

ATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCA

TTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCA

AAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTG

CAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCAC

ATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTC

ATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGT

ACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCT

GCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTG

 •  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  

 M  V  P   V  L   L   I   L   V  G  A   L   A

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

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

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

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

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

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

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

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

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

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

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

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

  T   F   • 

SgfI (6)
PvuI (7)

MfeI (82) EcoNI (96)

Psp1406I (203) HindIII (245) EcoNI (287)
Bsu36I (291)

NgoMIV (441)

KasI (535) AgeI (552)
BstEII (555)

NcoI (560)

EcoO109I (701)
SandI (701)

XbaI (738) BbrPI (748) BbsI (772)

BspHI (822) NheI (838) MscI (878)

Bsu36I (1042)

SphI (1135) ApaLI (1189)
AseI (1195)

BstXI (1507)

PstI (1632) AgeI (1668) BglII (1698)

BstBI (1731) BsrGI (1755)

AvrII (1837) MscI (1849)

HpaI (1981) MfeI (1992)

EcoRI (2077)

SspI (2316) SwaI (2330) EcoO109I (2391)

BstXI (2620)

1

101

201

301

401

501

601

701

801

901

1001

1101

1201

1301

1401

1501

1601

1701

1801

1901

2001

2101

2201

2301

2401

2501

2601

141

136

103

1

13

47

80

113

147

180

213

247

280

313

347

380

413



CTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCC

TGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAA

GGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGC T

TATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTT

GGAAAGTCCCGTTGATTTA C T A G TCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCA

TTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCAT

AATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATA

CTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCA

GGCGGGCCATTTACCGTAAGTTATGTAACGCC T G C AG G TT AA TTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCG

TTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACC

AGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCT

TTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCC

TTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAG

GCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAA

AAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAA

GAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATC AG

CGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAA
AACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA
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  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  
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