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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTAGGAGGGCCATCATGGATCCCGTCGTTTTACAACGTCGTGAC

TGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCC

AACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGA

TACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCC

ACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGG

CGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAA

CCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTG

CATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCG

AGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCG

TGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTG

CACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGT

TGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAA

CAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATT

GAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTA

ATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCG

CCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTG

CCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTT

TCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGG

CAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCA

GCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATA

ACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACT

GCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGC

GCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCA

TCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGA

TCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCAT

TACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCT

 M  D  P   V  V  L   Q  R   R   D 

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

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

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

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

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

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

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

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

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

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

L   L   I   R   G  V  N  R   H  E   H  H  P   L   H  G  Q  V  M  D  E   Q  T   M  V  Q  D  I   L   L   M  K  Q  N

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

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

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

  P   V  Q  Y   E   G  G  G  A   D  T   T   A   T   D  I   I   C   P   M  Y   A   R   V  D  E   D  Q  P   F   P   A   V 

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

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

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

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

N  E   L   L   H  W  M  V  A   L   D  G  K  P   L   A   S   G  E   V  P   L   D  V  A   P   Q  G  K  Q  L   I   E   L

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

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

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

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

 Y   Q  A   E   A   A   L   L   Q  C  T   A   D  T   L   A   D  A   V  L   I   T   T   A   H  A   W  Q  H  Q  G  K  T   

SgfI (6) MfeI (82)

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

NgoMIV (441)

KasI (535) AgeI (552) BamHI (572)

FspI (706) Bsu36I (789)

ClaI (1389)

EcoRV (1677)

DraIII (1751) SspI (1794)

BsaBI (1893)

BssHII (2064)

Eco47III

XcmI (2776)
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44
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644

677

711

744

777

811



TATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGAT

TGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTT

GACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCAC

ACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCAC

ATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTACAGCTGAGCGCCGGTCGCTACCAT

TACCAGTTGGTCTGGTGTCAAAAATAATAATCTAGTCGAGAATTCGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTA

GAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTG

CATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAG

CAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTT

TGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCC

ACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCT

TCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGT

GTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCT

CTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGT

TGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGT

CCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTG

AAGGTCTTCATGGTGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAG

CTTATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATT

TTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCC

ATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCA

TAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAAT

ACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCC

AGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGT

TGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCA

GGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTT

TCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCT

TATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGG

CGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAA

 •  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 

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

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

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

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

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

 Y   Q  L   V  W  C  Q  K  • 

BspLU11I (3325)
Bst1107I (3329)

BsiWI (3337)

XcmI (3521)
NdeI (3522)

EcoRI (3639)
NheI (3645)

MscI (3651)

MfeI (3794)

EcoRI (3879)

SapI (4061)

SspI (4118) SwaI (4132) EcoO109I (4193)

StuI (4557)

XmnI (4699)

AseI (4765)

SpeI (4920)

SnaBI (5048)

NdeI (5153)

SdaI (5331)
PstI (5332)

PacI (5339)

BspLU11I (5349)
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3201

3301

3401

3501

3601
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4001
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4201
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141
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3
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877
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1011



AGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAG

AAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATC AGC

GGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAA
ACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

PacI (6079) SwaI (6088) NotI (6098)
EagI (6099)

5901

6001

6101
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