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GCGGCCGCGTCGACGATATCTAGAATTCGGATCCTGCAGGCTTAGAAATATGGGGGTAGGGGTGGTGGTGGTAATTCTGTTTTCTCCCCATAGGTGAGAT

AAGCATTGGGTTAAATGTGCTTTCTCTCTCTCCCTCTCCTTTCTTAAGAATTAAGGGACAGACTATGGGCTGGAGGACTTTGAGGATGTCTGTCTCATAA

CACTTGGGTTGTATCTGTTCTATGGGGCTTGTTTTAAGCTTGGCAACTTGCAACAGGGTTCACTGACTTTCTCCCCAGGCCCAAGGTACTGTCCTCTTTT

CATATCTGTTTTGGGGCCTCTGGGGCTTGAATATCTGAGAAAATATAAACATTTCAATAATGTTCTGTGGTGAGATGAGTATGAGAGATGTGTCATTCAT

TTGTATCAATGAATGAATGAGGACAATTAGTGTATAAATCCTTAGTACAACAATCTGAGGGTAGGGGTGGTACTATTCAATTTCTATTTATAAAGATACT

TATTTCTATTTATTTATGCTTGTGACAAATGTTTTGTTCGGGACCACAGGAATCACAAAGATGAGTCTTTGAATTTAAGAAGTTAATGGTCCAGGAATAA

TTACATAGCTTACAAATGACTATGATATACCATCAAACAAGAGGTTCCATGAGAAAATAATCTGAAAGGTTTAATAAGTTGTCAAAGGTGAGAGGGCTCT

TCTCTAGCTAGAGACTAATCAGAAATACATTCAGGGATAATTATTTGAATAGACCTTAAGGGTTGGGTACATTTTGTTCAAGCATTGATGGAGAAGGAGA

GTGAATATTTGAAAACATTTTCAACTAACCAACCACCCAATCCAACAAACAAAAAATGAAAAGAATCTCAGAAACAGTGAGATAAGAGAAGGAATTTTCT

CACAACCCACACGTATAGCTCAACTGCTCTGAAGAAGTATATATCTAATATTTAACACTAACATCATGCTAATAATGATAATAATTACTGTCATTTTTTA

ATGTCTATAAGTACCAGGCATTTAGAAGATATTATTCCATTTATATATCAAAATAAACTTGAGGGGATAGATCATTTTCATGATATATGAGAAAAATTAA

AAATCAGATTGAATTATTTGCCTGTCATACAGCTAATAATTGACCATAAGACAATTAGATTTAAATTAGTTTTGAATCTTTCTAATACCAAAGTTCAGTT

TACTGTTCCATGTTGCTTCTGAGTGGCTTCACAGACTTATGAAAAAGTAAACGGAATCAGAATTACATCAATGCAAAAGCATTGCTGTGAACTCTGTACT

TAGGACTAAACTTTGAGCAATAACACATATAGATTGAGG A T T G T T T G C T G T T A GTATACAAACTCTGGTTCAAAGCTCCTCTTTATTGCTTGTCTTG

GAAAATTTGCTGTTCTTCATGGTTTCTCTTTTCACTGCTATCTATTTTTCTCAACCACTCACATGGCTACAATAACTGTCTGCAAGCTTATGATTCCCAA

ATgTCTATCTCTAGCCTCAATCTTGTTCCAGAAGATAAAAAGTAGTATTCAAATGCACATCAACGTCTCCACTTGGAGGGCTTAAAGACGTTTCAACATA

CAAACCGGGGAGTTTTGCCTGGAATGTTTCCTAAAATGTGTCCTGTAGCACATAGGGTCCTCTTGTTCCTTAAAATCTAATTACTTTTAGCCCAGTGCTC

ATCCCACCTATGGGGAGATGAGAGTGAAAAGGGAGC C T G A T T A A T A A T T A C A C T A A GTCAATAGGCATAGAGCCAGGACTGTTTGGGTAAACTGGT

CACTTTATCTTAAACTAAATATATCCAAAACTGAACATGTACTTAGTTACTAAGTCTTTGACTTTATCTCATTCATACCACTCAGCTTTATCCAGGCCAC

TagAGTTTGAGGAGAATATTTGTTATATTTGCAAAATAAAATAAGTTTGCAAGTTTTTTTTTTCTGCCCCAAAGAGCTCTGTGTCCTTGAACATAAAATA

CAAATAACCGCTATGCTGTTAATTATTGACAAATGTCCCATTTTCAACCTAAGGAAATACCATAAAGTAACAGATATACCAACAAAAGGTTACTAGTTAA

CAGGCATTGCCTGAAAAGAGTATAAAAGAATTTCAGCATGATTTTCCATATTGTGCTTCCACCACTGCCAATAACAAAATAACTAGCAACCATGGTTCTG

GGGCCCTGCATGCTGCTGCTGCTGCTGCTGCTGGGCCTGAGGCTACAGCTCTCCCTGGGCATCATCCCAGTTGAGGAGGAGAACCCGGACTTCTGGAACC

GCGAGGCAGCCGAGGCCCTGGGTGCCGCCAAGAAGCTGCAGCCTGCACAGACAGCCGCCAAGAACCTCATCATCTTCCTGGGCGATGGGATGGGGGTGTC

TACGGTGACAGCTGCCAGGATCCTAAAAGGGCAGAAGAAGGACAAACTGGGGCCTGAGATACCCCTGGCTATGGACCGCTTCCCATATGTGGCTCTGTCC

AAGACATACAATGTAGACAAACATGTGCCAGACAGTGGAGCCACAGCCACGGCCTACCTGTGCGGGGTCAAGGGCAACTTCCAGACCATTGGCTTGAGTG

CAGCCGCCCGCTTTAACCAGTGCAACACGACACGCGGCAACGAGGTCATCTCCGTGATGAATCGGGCCAAGAAAGCAGGGAAGTCAGTGGGAGTGGTAAC

CACCACACGAGTGCAGCACGCCTCGCCAGCCGGCACCTACGCCCACACGGTGAACCGCAACTGGTACTCGGACGCCGACGTGCCTGCCTCGGCCCGCCAG

GAGGGGTGCCAGGACATCGCTACGCAGCTCATCTCCAACATGGACATTGATGTGATCCTGGGTGGAGGCCGAAAGTACATGTTTCGCATGGGAACCCCAG

ACCCTGAGTACCCAGATGACTACAGCCAAGGTGGGACCAGGCTGGACGGGAAGAATCTGGTGCAGGAATGGCTGGCGAAGCGCCAGGGTGCCCGGTATGT

GTGGAACCGCACTGAGCTCATGCAGGCTTCCCTGGACCCGTCTGTGACCCATCTCATGGGTCTCTTTGAGCCTGGAGACATGAAATACGAGATCCACCGA

GACTCCACACTGGACCCCTCCCTGATGGAGATGACAGAGGCTGCCCTGCGCCTGCTGAGCAGGAACCCCCGCGGCTTCTTCCTCTTCGTGGAGGGTGGTC

GCATCGACCACGGTCATCACGAAAGCAGGGCTTACCGGGCACTGACTGAGACGATCATGTTCGACGACGCCATTGAGAGGGCGGGCCAGCTCACCAGCGA

GGAGGACACGCTGAGCCTCGTCACTGCCGACCACTCCCACGTCTTCTCCTTCGGAGGCTACCCCCTGCGAGGGAGCTCCATCTTCGGGCTGGCCCCTGGC

AAGGCCCGGGACAGGAAGGCCTACACGGTCCTCCTATACGGAAACGGTCCAGGCTATGTGCTCAAGGACGGCGCCCGGCCGGATGTTACCGAGAGCGAGA

 M  V  L  

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

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

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

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

A   A   A   R   F   N  Q  C  N  T   T   R   G  N  E   V  I   S   V  M  N  R   A   K  K  A   G  K  S   V  G  V  V  T

  T   T   R   V  Q  H  A   S   P   A   G  T   Y   A   H  T   V  N  R   N  W  Y   S   D  A   D  V  P   A   S   A   R   Q 

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

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

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

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

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

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

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

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

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

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

NotI (2) XbaI (19)
EcoRI (23)

SdaI (38)

HindIII (236)

BspHI (1078)

HindIII (1481)

SpeI (2085)
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NdeI (2478)
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GCGGGAGCCCCGAGTATCGGCAGCAGTCAGCAGTGCCCCTGGACGAAGAGACCCACGCAGGCGAGGACGTGGCGGTGTTCGCGCGCGGCCCGCAGGCGCA

CCTGGTTCACGGCGTGCAGGAGCAGACCTTCATAGCGCACGTCATGGCCTTCGCCGCCTGCCTGGAGCCCTACACCGCCTGCGACCTGGCGCCCCCCGCC

GGCACCACCGACGCCGCGCACCCGGGGCGGTCCCGGTCCAAGCGTCTGGATTGAAGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAA

ACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACA

ACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTAATTCT

AAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAAT
GTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAA
TGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAG
ATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAG
CTTATCCTCAGTCCTGCTCCTCTGCCACAAAGTGCACGCAGTTGCCGGCCGGGTCGCGCAGGGCGAACTCCCGCCCCCACGGCTGCTCGCCGATCTCGGT

CATGGCCGGCCCGGAGGCGTCCCGGAAGTTCGTGGACACGACCTCCGACCACTCGGCGTACAGCTCGTCCAGGCCGCGCACCCACACCCAGGCCAGGGTG

TTGTCCGGCACCACCTGGTCCTGGACCGCGCTGATGAACAGGGTCACGTCGTCCCGGACCACACCGGCGAAGTCGTCCTCCACGAAGTCCCGGGAGAACC

CGAGCCGGTCGGTCCAGAACTCGACCGCTCCGGCGACGTCGCGCGCGGTGAGCACCGGAACGGCACTGGTCAACTTGGCCATGATGGCTCCTCCTGTCAG

GAGAGGAAAGAGAAGAAGGTTAGTACAATTGCTATAGTGAGTTGTATTATACTATGCAGATATACTATGCCAATGATTAATTGTCAAACTAGGGCTGCAG

GTTAATTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAG

CATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTG

TTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTA

GGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGA

CACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACG

GCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGC

TGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAG

TGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATCA

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

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

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

  L   R   D  T   W  F   E   V  A   G  A   V  D  R   A   T   L   V  P   V  A   S   T   L   K  A   M 

 M  V  L  

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

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

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

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

A   A   A   R   F   N  Q  C  N  T   T   R   G  N  E   V  I   S   V  M  N  R   A   K  K  A   G  K  S   V  G  V  V  T

  T   T   R   V  Q  H  A   S   P   A   G  T   Y   A   H  T   V  N  R   N  W  Y   S   D  A   D  V  P   A   S   A   R   Q 

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

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

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

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

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

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

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

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

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

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

NheI (3749)

MfeI (3898)

SgrAI (4656)

MfeI (4819)
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