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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTAGGAGGGCCACCATGGTGTTTTCGATGTGGACACGGAAGAGA

CAAATTTTGATCTTTTTAAATATGCTCTTAGTTTCTAGAGTCTTTGGGTTTCGATGGTTTCCTAAAACTCTACCTTGTGAAGTTAAAGTAAATATCCCAG

AGGCCCATGTGATCGTGGACTGCACAGACAAGCATTTGACAGAAATCCCTGAGGGCATTCCCACTAACACCACCAATCTTACCCTTACCATCAACCACAT

ACCAAGCATCTCTCCAGATTCCTTCCGTAGGCTGAACCATCTGGAAGAAATCGATTTAAGATGCAATTGTGTACCTGTTCTACTGGGGTCCAAAGCCAAT

GTGTGTACCAAGAGGCTGCAGATTAGACCTGGAAGCTTTAGTGGACTCTCTGACTTAAAAGCCCTTTACCTGGATGGAAACCAACTTCTGGAGATACCAC

AGGATCTGCCATCCAGCTTACATCTTCTGAGCCTTGAGGCTAACAACATCTTCTCCATCACGAAGGAGAATCTAACAGAACTGGTCAACATTGAAACACT

CTACCTGGGTCAAAACTGTTATTATCGAAATCCTTGCAATGTTTCCTATTCTATTGAAAAAGATGCTTTCCTAGTTATGAGAAATTTGAAGGTTCTCTCA

CTAAAAGATAACAATGTCACAGCTGTCCCCACCACTTTGCCACCTAATTTACTAGAGCTCTATCTTTATAACAATATCATTAAGAAAATCCAAGAAAATG

ATTTTAATAACCTCAATGAGTTGCAAGTTCTTGACCTAAGTGGAAATTGCCCTCGATGTTATAATGTCCCATATCCGTGTACACCGTGTGAAAATAATTC

CCCCTTACAGATCCATGACAATGCTTTCAATTCATTGACAGAATTAAAAGTTTTACGTTTACACAGTAATTCTCTTCAGCATGTGCCCCCAACATGGTTT

AAAAACATGAGAAACCTCCAGGAACTAGACCTCTCCCAAAACTACTTGGCCAGAGAAATTGAGGAGGCCAAATTTTTGCATTTTCTTCCCAACCTTGTTG

AGTTGGATTTTTCTTTCAATTATGAGCTGCAGGTCTACCATGCATCTATAACTTTACCACATTCACTCTCTTCATTGGAAAACTTGAAAATTCTGCGTGT

CAAGGGGTATGTCTTTAAAGAGCTGAAAAACTCCAGTCTTTCTGTATTGCACAAGCTTCCCAGGCTGGAAGTTCTTGACCTTGGCACTAACTTCATAAAA

ATTGCTGACCTCAACATATTCAAACATTTTGAAAACCTCAAACTCATAGACCTTTCAGTGAATAAGATATCTCCTTCAGAAGAGTCAAGAGAAGTTGGCT

TTTGTCCTAATGCTCAAACTTCTGTAGACCGTCATGGGCCCCAGGTCCTTGAGGCCTTACACTATTTCCGATACGATGAATATGCACGGAGCTGCAGGTT

CAAAAACAAAGAGCCACCTTCTTTCTTGCCTTTGAATGCAGACTGCCACATATATGGGCAGACCTTAGACTTAAGTAGAAATAACATATTTTTTATTAAA

CCTTCTGATTTTCAGCATCTTTCATTCCTCAAATGCCTCAACTTATCAGGAAACACCATTGGCCAAACTCTTAATGGCAGTGAACTCTGGCCGTTGAGAG

AGTTGCGGTACTTAGACTTCTCCAACAACCGGCTTGATTTACTCTACTCAACAGCCTTTGAAGAGCTCCAGAGTCTTGAAGTTCTGGATCTAAGTAGTAA

CAGCCACTATTTTCAAGCAGAAGGAATTACTCACATGCTAAACTTTACCAAGAAATTACGGCTTCTGGACAAACTCATGATGAATGATAATGACATCTCT

ACTTCGGCCAGCAGGACCATGGAAAGTGACTCTCTTCGAATTCTGGAGTTCAGAGGCAACCATTTAGATGTTCTATGGAGAGCCGGTGATAACAGATACT

TGGACTTCTTCAAGAATTTGTTCAATTTAGAGGTATTAGATATCTCCAGAAATTCCCTGAATTCCTTGCCTCCTGAGGTTTTTGAGGGTATGCCGCCAAA

TCTAAAGAATCTCTCCTTGGCCAAAAATGGGCTCAAATCTTTCTTTTGGGACAGACTCCAGTTACTGAAGCATTTGGAAATTTTGGACCTCAGCCATAAC

CAGCTGACAAAAGTACCTGAGAGATTGGCCAACTGTTCCAAAAGTCTCACAACACTGATTCTTAAGCATAATCAAATCAGGCAATTGACAAAATATTTTC

 M  V  F   S   M  W  T   R   K  R  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

E   L   R   Y   L   D  F   S   N  N  R   L   D  L   L   Y   S   T   A   F   E   E   L   Q  S   L   E   V  L   D  L   S   S   N

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

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

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

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

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

GATGTTGGTTTTACATCACAATCGCTTTCTTTGCAACTGTGATGCTGTGTGGTTTGTCTGGTGGGTTAACCATACAGATGTTACTATTCCATACCTGGCC

ACTGATGTGACTTGTGTAGGTCCAGGAGCACACAAAGGTCAAAGTGTCATATCCCTTGATCTGTATACGTGTGAGTTAGATCTCACAAACCTGATTCTGT

TCTCAGTTTCCATATCATCAGTCCTCTTTCTTATGGTAGTTATGACAACAAGTCACCTCTTTTTCTGGGATATGTGGTACATTTATTATTTTTGGAAAGC

AAAGATAAAGGGGTATCAGCATCTGCAATCCATGGAGTCTTGTTATGATGCTTTTATTGTGTATGACACTAAAAACTCAGCTGTGACAGAATGGGTTTTG

CAGGAGCTGGTGGCAAAATTGGAAGATCCAAGAGAAAAACACTTCAATTTGTGTCTAGAAGAAAGAGACTGGCTACCAGGACAGCCAGTTCTAGAAAACC

TTTCCCAGAGCATACAGCTCAGCAAAAAGACAGTGTTTGTGATGACACAGAAATATGCTAAGACTGAGAGTTTTAAGATGGCATTTTATTTGTCTCATCA

GAGGCTCCTGGATGAAAAAGTGGATGTGATTATCTTGATATTCTTGGAAAAGCCTCTTCAGAAGTCTAAGTTTCTTCAGCTCAGGAAGAGACTCTGCAGG

AGCTCTGTCCTTGAGTGGCCTGCAAATCCACAGGCTCACCCATACTTCTGGCAGTGCCTGAAAAATGCCCTGACCACAGACAATCATGTGGCTTATAGTC

AAATGTTCAAGGAAACAGTCTAGCTCTCTGAAGAATGTCACCACCTAGGACATGCCTGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGAC

AAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAA

CAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAA

AATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGT

GCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATG

CACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGAT

GCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCT

TTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCA

GAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGT

CCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTC

CCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGC

TGAGAGATGTTGAAGGTCTTCATGGTGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGA

TGGCGTCTCCAGCTTATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGT

TGTTACGACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCG

CTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTC

ATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAG

TTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTT

GGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTA

AAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACT

ATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGA

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

  M  L   V  L   H  H  N  R   F   L   C   N  C  D  A   V  W  F   V  W  W  V  N  H  T   D  V  T   I   P   Y   L   A  

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

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

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

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

L   S   Q  S   I   Q  L   S   K  K  T   V  F   V  M  T   Q  K  Y   A   K  T   E   S   F   K  M  A   F   Y   L   S   H  Q

  R   L   L   D  E   K  V  D  V  I   I   L   I   F   L   E   K  P   L   Q  K  S   K  F   L   Q  L   R   K  R   L   C   R  

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

Q  M  F   K  E   T   V  • 

BbsI (2861)

HpaI (2964)
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AGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCG

ACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGC

GAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTT

ACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAA

AAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAAC

ATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACA
AAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

ApaLI (5775)

PacI (6191)

SwaI (6200) NotI (6210)
EagI (6211)
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5801

5901
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6201
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