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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCAACATGTATTTGTGGCTTAAACTCTTGGCATTTGGCTTTGC

CTTTCTGGACACAGAAGTATTTGTGACAGGGCAAAGCCCAACACCTTCCCCCACTGGATTGACTACAGCAAAGATGCCCAGTGTTCCACTTTCAAGTGAC

CCCTTACCTACTCACACCACTGCATTCTCACCCGCAAGCACCTTTGAAAGAGAAAATGACTTCTCAGAGACCACAACTTCTCTTAGTCCAGACAATACTT

CCACCCAAGTATCCCCGGACTCTTTGGATAATGCTAGTGCTTTTAATACCACAGGTGTTTCATCAGTACAGACGCCTCACCTTCCCACGCACGCAGACTC

GCAGACGCCCTCTGCTGGAACTGACACGCAGACATTCAGCGGCTCCGCCGCCAATGCAAAACTCAACCCTACCCCAGGCAGCAATGCTATCTCAGATGTC

CCAGGAGAGAGGAGTACAGCCAGCACCTTTCCTACAGACCCAGTTTCCCCATTGACAACCACCCTCAGCCTTGCACACCACAGCTCTGCTGCCTTACCTG

CACGCACCTCCAACACCACCATCACAGCGAACACCTCAGATGCCTACCTTAATGCCTCTGAAACAACCACTCTGAGCCCTTCTGGAAGCGCTGTCATTTC

AACCACAACAATAGCTACTACTCCATCTAAGCCAACATGTGATGAAAAATATGCAAACATCACTGTGGATTACTTATATAACAAGGAAACTAAATTATTT

ACAGCAAAGCTAAATGTTAATGAGAATGTGGAATGTGGAAACAATACTTGCACAAACAATGAGGTGCATAACCTTACAGAATGTAAAAATGCGTCTGTTT

CCATATCTCATAATTCATGTACTGCTCCTGATAAGACATTAATATTAGATGTGCCACCAGGGGTTGAAAAGTTTCAGTTACATGATTGTACACAAGTTGA

AAAAGCAGATACTACTATTTGTTTAAAATGGAAAAATATTGAAACCTTTACTTGTGATACACAGAATATTACCTACAGATTTCAGTGTGGTAATATGATA

TTTGATAATAAAGAAATTAAATTAGAAAACCTTGAACCCGAACATGAGTATAAGTGTGACTCAGAAATACTCTATAATAACCACAAGTTTACTAACGCAA

GTAAAATTATTAAAACAGATTTTGGGAGTCCAGGAGAGCCTCAGATTATTTTTTGTAGAAGTGAAGCTGCACATCAAGGAGTAATTACCTGGAATCCCCC

TCAAAGATCATTTCATAATTTTACCCTCTGTTATATAAAAGAGACAGAAAAAGATTGCCTCAATCTGGATAAAAACCTGATCAAATATGATTTGCAAAAT

TTAAAACCTTATACGAAATATGTTTTATCATTACATGCCTACATCATTGCAAAAGTGCAACGTAATGGAAGTGCTGCAATGTGTCATTTCACAACTAAAA

GTGCTCCTCCAAGCCAGGTCTGGAACATGACTGTCTCCATGACATCAGATAATAGTATGCATGTCAAGTGTAGGCCTCCCAGGGACCGTAATGGCCCCCA

TGAACGTTACCATTTGGAAGTTGAAGCTGGAAATACTCTGGTTAGAAATGAGTCGCATAAGAATTGCGATTTCCGTGTAAAAGATCTTCAATATTCAACA

GACTACACTTTTAAGGCCTATTTTCACAATGGAGACTATCCTGGAGAACCCTTTATTTTACATCATTCAACATCTTATAATTCTAAGGCACTGATAGCAT

TTCTGGCATTTCTGATTATTGTGACATCAATAGCCCTGCTTGTTGTTCTCTACAAAATCTATGATCTACATAAGAAAAGATCCTGCAATTTAGATGAACA

GCAGGAGCTTGTTGAAAGGGATGATGAAAAACAACTGATGAATGTGGAGCCAATCCATGCAGATATTTTGTTGGAAACTTATAAGAGGAAGATTGCTGAT

GAAGGAAGACTTTTTCTGGCTGAATTTCAGAGCATCCCGCGGGTGTTCAGCAAGTTTCCTATAAAGGAAGCTCGAAAGCCCTTTAACCAGAATAAAAACC

GTTATGTTGACATTCTTCCTTATGATTATAACCGTGTTGAACTCTCTGAGATAAACGGAGATGCAGGGTCAAACTACATAAATGCCAGCTATATTGATGG

TTTCAAAGAACCCAGGAAATACATTGCTGCACAAGGTCCCAGGGATGAAACTGTTGATGATTTCTGGAGGATGATTTGGGAACAGAAAGCCACAGTTATT

GTCATGGTCACTCGATGTGAAGAAGGAAACAGGAACAAGTGTGCAGAATACTGGCCGTCAATGGAAGAGGGCACTCGGGCTTTTGGAGATGTTGTTGTAA

AGATCAACCAGCACAAAAGATGTCCAGATTACATCATTCAGAAATTGAACATTGTAAATAAAAAAGAAAAAGCAACTGGAAGAGAGGTGACTCACATTCA

 M  Y   L   W  L   K  L   L   A   F   G  F   A

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

 P   L   P   T   H  T   T   A   F   S   P   A   S   T   F   E   R   E   N  D  F   S   E   T   T   T   S   L   S   P   D  N  T   

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

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

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

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

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

 T   A   K  L   N  V  N  E   N  V  E   C   G  N  N  T   C  T   N  N  E   V  H  N  L   T   E   C   K  N  A   S   V  

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

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

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

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

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

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

S   A   P   P   S   Q  V  W  N  M  T   V  S   M  T   S   D  N  S   M  H  V  K  C  R   P   P   R   D  R   N  G  P   H

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

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

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

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

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

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

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

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

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

ATTGTGGTGCACTGCAGTGCTGGTGTTGGGCGCACAGGAACCTATATCGGAATTGATGCCATGCTAGAAGGCCTGGAAGCCGAGAACAAAGTGGATGTTT

ATGGTTATGTTGTCAAGCTAAGGCGACAGAGATGCCTGATGGTTCAAGTAGAGGCCCAGTACATCTTGATCCATCAGGCTTTGGTGGAATACAATCAGTT

TGGAGAAACAGAAGTGAATTTGTCTGAATTACATCCATATCTACATAACATGAAGAAAAGGGATCCACCCAGTGAGCCGTCTCCACTAGAGGCTGAATTC

CAGAGACTTCCTTCATATAGGAGCTGGAGGACACAGCACATTGGAAATCAAGAAGAAAATAAAAGTAAAAACAGGAATTCTAATGTCATCCCATATGACT

ATAACAGAGTGCCACTTAAACATGAGCTGGAAATGAGTAAAGAGAGTGAGCATGATTCAGATGAATCCTCTGATGATGACAGTGATTCAGAGGAACCAAG

CAAATACATCAATGCATCTTTTATAATGAGCTACTGGAAACCTGAAGTGATGATTGCTGCTCAGGGACCACTGAAGGAGACCATTGGTGACTTTTGGCAG

ATGATCTTCCAAAGAAAAGTCAAAGTTATTGTTATGCTGACAGAACTGAAACATGGAGACCAGGAAATCTGTGCTCAGTACTGGGGAGAAGGAAAGCAAA

CATATGGAGATATTGAAGTTGACCTGAAAGACACAGACAAATCTTCAACTTATACCCTTCGTGTCTTTGAACTGAGACATTCCAAGAGGAAAGACTCTCG

AACTGTGTACCAGTACCAATATACAAACTGGAGTGTGGAGCAGCTTCCTGCAGAACCCAAGGAATTAATCTCTATGATTCAGGTCGTCAAACAAAAACTT

CCCCAGAAGAATTCCTCTGAAGGGAACAAGCATCACAAGAGTACACCTCTACTCATTCACTGCAGGGATGGATCTCAGCAAACGGGAATATTTTGTGCTT

TGTTAAATCTCTTAGAAAGTGCGGAAACAGAAGAGGTAGTGGATATTTTTCAAGTGGTAAAAGCTCTACGCAAAGCTAGGCCAGGCATGGTTTCCACATT

CGAGCAATATCAATTCCTATATGACGTCATTGCCAGCACCTACCCTGCTCAGAATGGACAAGTAAAGAAAAACAACCATCAAGAAGATAAAATTGAATTT

GATAATGAAGTGGACAAAGTAAAGCAGGATGCTAATTGTGTTAATCCACTTGGTGCCCCAGAAAAGCTCCCTGAAGCAAAGGAACAGGCTGAAGGTTCTG

AACCCACGAGTGGCACTGAGGGGCCAGAACATTCTGTCAATGGTCCTGCAAGTCCAGCTTTAAATCAAGGTTCATAGGAAAAGACATAAATGAGGAAACT

CCAAACCTCCGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATT

TGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGT

GGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGA

ATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATAT

AGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATT

TAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGG

GAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTT

TGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGA

TCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCA

CAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCT

CATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGGTGGCCCTCCTATAGTGAGTCGT

ATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGCTTATCTGACGGTTCACTAAACGAGCTCTGCTTAT

ATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAA

CTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAA

TAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTC

 •  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 

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

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

Y   G  Y   V  V  K  L   R   R   Q  R   C   L   M  V  Q  V  E   A   Q  Y   I   L   I   H  Q  A   L   V  E   Y   N  Q  F

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

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

Y   N  R   V  P   L   K  H  E   L   E   M  S   K  E   S   E   H  D  S   D  E   S   S   D  D  D  S   D  S   E   E   P   S

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

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

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

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

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

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

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

 D  N  E   V  D  K  V  K  Q  D  A   N  C  V  N  P   L   G  A   P   E   K  L   P   E   A   K  E   Q  A   E   G  S   

E   P   T   S   G  T   E   G  P   E   H  S   V  N  G  P   A   S   P   A   L   N  Q  G  S   • 
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SpeI (5785)

SnaBI (5913)

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901
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141
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847
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913

947

980
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1047
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1147

1180

1213

1247
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AATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATT

GGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTG

CAGGTTAATTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGAC

GAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTC

CTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGT

GTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTA

AGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACT

ACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCAC

CGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCT

CAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCT

GTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGT
GCAGGTGCCAGAACATTTCTCTATCGAA

SdaI (6196)

PacI (6204) BspLU11I (6214)

ApaLI (6528)

PacI (6944) SwaI (6953) NotI (6963)
EagI (6964)

6001

6101

6201
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