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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCACCATGGAGAATATGAAAGTGCTACTGGGGCTCATTTGTCT

CATGGTGCCTCTGCTGTCGCTGGAGATTGACGTATGTACAGAATATCCAAATCAGATCGTTTTGTTTTTATCTGTAAATGAAATTGATATTCGCAAGTGT

CCTCTTACTCCAAATAAAATGCACGGCGACACCATAATTTGGTACAAGAATGACAGCAAGACCCCCATATCAGCGGACCGGGACTCCAGGATTCATCAGC

AGAATGAACATCTTTGGTTTGTACCTGCCAAGGTGGAGGACTCAGGATATTACTATTGTATAGTAAGAAACTCAACTTACTGCCTCAAAACTAAAGTAAC

CGTAACTGTGTTAGAGAATGACCCTGGCTTGTGTTACAGCACACAGGCCACCTTCCCACAGCGGCTCCACATTGCCGGGGATGGAAGTCTTGTGTGCCCT

TATGTGAGTTATTTTAAAGATGAAAATAATGAGTTACCCGAGGTCCAGTGGTATAAGAACTGTAAACCTCTGCTTCTTGACAACGTGAGCTTCTTCGGAG

TAAAAGATAAACTGTTGGTGAGGAATGTGGCTGAAGAGCACAGAGGGGACTATATATGCCGTATGTCCTATACGTTCCGGGGGAAGCAATATCCGGTCAC

ACGAGTAATACAATTTATCACAATAGATGAAAACAAGAGGGACAGACCTGTTATCCTGAGCCCTCGGAATGAGACGATCGAAGCTGACCCAGGATCAATG

ATACAACTGATCTGCAACGTCACGGGCCAGTTCTCAGACCTTGTCTACTGGAAGTGGAATGGATCAGAAATTGAATGGAATGATCCATTTCTAGCTGAAG

ACTATCAATTTGTGGAACATCCTTCAACCAAAAGAAAATACACACTCATTACAACACTTAACATTTCAGAAGTTAAAAGCCAGTTTTATCGCTATCCGTT

TATCTGTGTTGTTAAGAACACAAATATTTTTGAGTCGGCGCATGTGCAGTTAATATACCCAGTCCCTGACTTCAAGAATTACCTCATCGGGGGCTTTATC

ATCCTCACGGCTACAATTGTATGCTGTGTGTGCATCTATAAAGTCTTCAAGGTTGACATAGTGCTTTGGTACAGGGACTCCTGCTCTGGTTTTCTTCCTT

CAAAAGCTTCAGATGGAAAGACATACGATGCCTATATTCTTTATCCCAAGACCCTGGGAGAGGGGTCCTTCTCAGACTTAGATACTTTTGTTTTTAAACT

GTTGCCTGAGGTCTTGGAGGGACAGTTTGGATACAAGCTGTTCATTTATGGAAGGGATGACTATGTTGGAGAAGATACCATCGAGGTTACTAATGAAAAT

GTAAAGAAAAGCAGGAGGCTGATTATCATTCTAGTGAGAGATATGGGAGGCTTCAGCTGGCTGGGCCAGTCATCTGAAGAGCAAATAGCCATATACAATG

CTCTCATCCAGGAAGGAATTAAAATCGTCCTGCTTGAGTTGGAGAAAATCCAAGACTATGAGAAAATGCCAGATTCTATTCAGTTCATTAAGCAGAAACA

CGGAGTCATTTGCTGGTCAGGAGACTTTCAAGAAAGACCACAGTCTGCAAAGACCAGGTTCTGGAAAAACTTAAGATACCAGATGCCAGCCCAACGGAGA

TCACCATTGTCTAAACACCGCTTACTAACCCTGGATCCTGTGCGGGACACTAAGGAGAAACTGCCGGCAGCAACACACTTACCACTCGGCTAGGCTAGCT

GGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTT

ATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGC

AAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGAT

GAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGG

 M  E   N  M  K  V  L   L   G  L   I   C   L

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

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

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

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

 Y   V  S   Y   F   K  D  E   N  N  E   L   P   E   V  Q  W  Y   K  N  C  K  P   L   L   L   D  N  V  S   F   F   G  

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

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

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

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

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

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

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

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

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

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

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

 S   P   L   S   K  H  R   L   L   T   L   D  P   V  R   D  T   K  E   K  L   P   A   A   T   H  L   P   L   G  • 

SgfI (6)
PvuI (7)

Psp1406I (203) PvuII (239)
HindIII (245)

Bsu36I (291)

NgoMIV (441)

AgeI (552)
BstEII (555)

NcoI (560)

BsrGI (634)

RsrII (773)

PvuI (1274)

Tth111I (1336)

SspI (1522)

HindIII (1703) BstXI (1745) EcoO109I (1762)

Bsu36I (1804)

PvuII (1953)

PshAI (2135)

BamHI (2232) NgoMIV (2262) NheI (2293)
MscI (2299)

HpaI (2431)

EcoRI (2527)

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

1

13

47

80

113

147

180

213

247

280

313

347

380

413

447

480

513

547



TTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAA

TGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTA

ATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTC

ATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAG

AGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCC

AATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATC

TTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGGTGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATA

TACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGCTTATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTA

CACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCCATTGACGTCAAT

GGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACG

TAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTG

GCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAAC

ATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAACA

TGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCG

ACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCG

CTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCA

AGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCC

ACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGA

ACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTT

TTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTC

ACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGT

GTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATT
TCTCTATCGAA
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