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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCACCATGGAGCGCGACGGCTGCGCGGGGGGCGGGAGCCGCGG

CGGCGAGGGCGGGCGCGCTCCCCGGGAGGGCCCGGCGGGGAACGGCCGCGATCGGGGCCGCAGCCACGCTGCCGAGGCGCCCGGGGACCCGCAGGCGGCC

GCGTCCTTGCTGGCCCCTATGGACGTGGGGGAGGAGCCGCTGGAGAAGGCGGCGCGCGCCCGCACTGCCAAGGACCCCAACACCTATAAAGTACTCTCGC

TGGTATTGTCAGTATGTGTGTTAACAACAATACTTGGTTGTATATTTGGGTTGAAACCAAGCTGTGCCAAAGAAGTTAAAAGTTGCAAAGGTCGCTGTTT

CGAGAGAACATTTGGGAACTGTCGCTGTGATGCTGCCTGTGTTGAGCTTGGAAACTGCTGTTTAGATTACCAGGAGACGTGCATAGAACCAGAACATATA

TGGACTTGCAACAAATTCAGGTGTGGTGAGAAAAGGTTGACCAGAAGCCTCTGTGCCTGTTCAGATGACTGCAAGGACAAGGGCGACTGCTGCATCAACT

ACAGTTCTGTGTGTCAAGGTGAGAAAAGTTGGGTAGAAGAACCATGTGAGAGCATTAATGAGCCACAGTGCCCAGCAGGGTTTGAAACGCCTCCTACCCT

CTTATTTTCTTTGGATGGATTCAGGGCAGAATATTTACACACTTGGGGTGGACTTCTTCCTGTTATTAGCAAACTAAAAAAATGTGGAACATATACTAAA

AACATGAGACCGGTATATCCAACAAAAACTTTCCCCAATCACTACAGCATTGTCACCGGATTGTATCCAGAATCTCATGGCATAATCGACAATAAAATGT

ATGATCCCAAAATGAATGCTTCCTTTTCACTTAAAAGTAAAGAGAAATTTAATCCTGAGTGGTACAAAGGAGAACCAATTTGGGTCACAGCTAAGTATCA

AGGCCTCAAGTCTGGCACATTTTTCTGGCCAGGATCAGATGTGGAAATTAACGGAATTTTCCCAGACATCTATAAAATGTATAATGGTTCAGTACCATTT

GAAGAAAGGATTTTAGCTGTTCTTCAGTGGCTACAGCTTCCTAAAGATGAAAGACCACACTTTTACACTCTGTATTTAGAAGAACCAGATTCTTCAGGTC

ATTCATATGGACCAGTCAGCAGTGAAGTCATCAAAGCCTTGCAGAGGGTTGATGGTATGGTTGGTATGCTGATGGATGGTCTGAAAGAGCTGAACTTGCA

CAGATGCCTGAACCTCATCCTTATTTCAGATCATGGCATGGAACAAGGCAGTTGTAAGAAATACATATATCTGAATAAATATTTGGGGGATGTTAAAAAT

ATTAAAGTTATCTATGGACCTGCAGCTCGATTGAGACCCTCTGATGTCCCAGATAAATACTATTCATTTAACTATGAAGGCATTGCCCGAAATCTTTCTT

GCCGGGAACCAAACCAGCACTTCAAACCTTACCTGAAACATTTCTTACCTAAGCGTTTGCACTTTGCTAAGAGTGATAGAATTGAGCCCTTGACATTCTA

TTTGGACCCTCAGTGGCAACTTGCATTGAATCCCTCAGAAAGGAAATATTGTGGAAGTGGATTTCATGGCTCTGACAATGTATTTTCAAATATGCAAGCC

CTCTTTGTTGGCTATGGACCTGGATTCAAGCATGGCATTGAGGCTGACACCTTTGAAAACATTGAAGTCTATAACTTAATGTGTGATTTACTGAATTTGA

CACCGGCTCCTAATAACGGAACTCATGGAAGTCTTAACCACCTTCTAAAGAATCCTGTTTATACGCCAAAGCATCCCAAAGAAGTGCACCCCCTGGTACA

GTGCCCCTTCACAAGAAACCCCAGAGATAACCTTGGCTGCTCATGTAACCCTTCGATTTTGCCGATTGAGGATTTTCAAACACAGTTCAATCTGACTGTG

GCAGAAGAGAAGATTATTAAGCATGAAACTTTACCCTATGGAAGACCTAGAGTTCTCCAGAAGGAAAACACCATCTGTCTTCTTTCCCAGCACCAGTTTA

TGAGTGGATACAGCCAAGACATCTTAATGCCCCTTTGGACATCCTATACCGTGGACAGAAATGACAGTTTCTCTACGGAAGACTTCTCCAACTGTCTGTA

CCAGGACTTTAGAATTCCTCTTAGTCCTGTCCATAAATGTTCATTTTATAAAAATAACACCAAAGTGAGTTACGGGTTCCTCTCCCCACCACAACTAAAT

 M  E   R   D  G  C  A   G  G  G  S   R   G

  G  E   G  G  R   A   P   R   E   G  P   A   G  N  G  R   D  R   G  R   S   H  A   A   E   A   P   G  D  P   Q  A   A  

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

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

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

 W  T   C  N  K  F   R   C   G  E   K  R   L   T   R   S   L   C   A   C  S   D  D  C  K  D  K  G  D  C  C  I   N  

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

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

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

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

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

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

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

  R   C   L   N  L   I   L   I   S   D  H  G  M  E   Q  G  S   C   K  K  Y   I   Y   L   N  K  Y   L   G  D  V  K  N 

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

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

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

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

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

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

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

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

  Q  D  F   R   I   P   L   S   P   V  H  K  C  S   F   Y   K  N  N  T   K  V  S   Y   G  F   L   S   P   P   Q  L   N 
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480
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AAAAATTCAAGTGGAATATATTCTGAAGCTTTGCTTACTACAAATATAGTGCCAATGTACCAGAGTTTTCAAGTTATATGGCGCTACTTTCATGACACCC

TACTGCGAAAGTATGCTGAAGAAAGAAATGGTGTCAATGTCGTCAGTGGTCCTGTGTTTGACTTTGATTATGATGGACGTTGTGATTCCTTAGAGAATCT

GAGGCAAAAAAGAAGAGTCATCCGTAACCAAGAAATTTTGATTCCAACTCACTTCTTTATTGTGCTAACAAGCTGTAAAGATACATCTCAGACGCCTTTG

CACTGTGAAAACCTAGACACCTTAGCTTTCATTTTGCCTCACAGGACTGATAACAGCGAGAGCTGTGTGCATGGGAAGCATGACTCCTCATGGGTTGAAG

AATTGTTAATGTTACACAGAGCACGGATCACAGATGTTGAGCACATCACTGGACTCAGCTTCTATCAACAAAGAAAAGAGCCAGTTTCAGACATTTTAAA

GTTGAAAACACATTTGCCAACCTTTAGCCAAGAAGACTGATATGTTTTTTATCCCCAAACACCATGAATCTTTTTGAGCTAGCTGGCCAGACATGATAAG

ATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATA

AGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACA

AATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCA

TCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTC

ATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTT

TTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGC

AAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAA

AGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGAC

AGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATG

TGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCT

CCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGGTGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATT

AATTGTCAAAACAGCGTGGATGGCGTCTCCAGCTTATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCAT

TTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGA

AATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAG

TAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTG

ATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGAC

GTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAACATGTGAGCAAAAGGCCA

GCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGG

TGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGT

CCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCA

CGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACT

GGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCT

GCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCA

 •  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 

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

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

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

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

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

  L   K  T   H  L   P   T   F   S   Q  E   D  • 

HindIII (2825) BspHI (2889)
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HpaI (3515) MfeI (3526)

EcoRI (3611)
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SwaI (3864)

SacI (4125) BstXI (4154)

StuI (4289)

AseI (4497)

SacI (4554)

SpeI (4652)
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NdeI (4885)

SdaI (5063)
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2801
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81
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747

780
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847

880
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GCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTG

GTCATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAAC

ATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

PacI (5811) SwaI (5820) NotI (5830)

5701

5801

5901


	Map
	Sequence



