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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCACCATGGAGGGCGCCGGCGGCGCGAACGACAAGAAAAAGAT

AAGTTCTGAACGTCGAAAAGAAAAGTCTCGAGATGCAGCCAGATCTCGGCGAAGTAAAGAATCTGAAGTTTTTTATGAGCTTGCTCATCAGTTGCCACTT

CCACATAATGTGAGTTCGCATCTTGATAAGGCCTCTGTGATGAGGCTTACCATCAGCTATTTGCGTGTGAGGAAACTTCTGGATGCTGGTGATTTGGATA

TTGAAGATGACATGAAAGCACAGATGAATTGCTTTTATTTGAAAGCCTTGGATGGTTTTGTTATGGTTCTCACAGATGATGGTGACATGATTTACATTTC

TGATAATGTGAACAAATACATGGGATTAACTCAGTTTGAACTAACTGGACACAGTGTGTTTGATTTTACTCATCCATGTGACCATGAGGAAATGAGAGAA

ATGCTTACACACAGAAATGGCCTTGTGAAAAAGGGTAAAGAACAAAACACACAGCGAAGCTTTTTTCTCAGAATGAAGTGTACCCTAACTAGCCGAGGAA

GAACTATGAACATAAAGTCTGCAACATGGAAGGTATTGCACTGCACAGGCCACATTCACGTATATGATACCAACAGTAACCAACCTCAGTGTGGGTATAA

GAAACCACCTATGACCTGCTTGGTGCTGATTTGTGAACCCATTCCTCACCCATCAAATATTGAAATTCCTTTAGATAGCAAGACTTTCCTCAGTCGACAC

AGCCTGGATATGAAATTTTCTTATTGTGATGAAAGAATTACCGAATTGATGGGATATGAGCCAGAAGAACTTTTAGGCCGCTCAATTTATGAATATTATC

ATGCTTTGGACTCTGATCATCTGACCAAAACTCATCATGATATGTTTACTAAAGGACAAGTCACCACAGGACAGTACAGGATGCTTGCCAAAAGAGGTGG

ATATGTCTGGGTTGAAACTCAAGCAACTGTCATATATAACACCAAGAATTCTCAACCACAGTGCATTGTATGTGTGAATTACGTTGTGAGTGGTATTATT

CAGCACGACTTGATTTTCTCCCTTCAACAAACAGAATGTGTCCTTAAACCGGTTGAATCTTCAGATATGAAAATGACTCAGCTATTCACCAAAGTTGAAT

CAGAAGATACAAGTAGCCTCTTTGACAAACTTAAGAAGGAACCTGATGCTTTAACTTTGCTGGCCCCAGCCGCTGGAGACACAATCATATCTTTAGATTT

TGGCAGCAACGACACAGAAACTGATGACCAGCAACTTGAGGAAGTACCATTATATAATGATGTAATGCTCCCCTCACCCAACGAAAAATTACAGAATATA

AATTTGGCAATGTCTCCATTACCCACCGCTGAAACGCCAAAGCCACTTCGAAGTAGTGCTGACCCTGCACTCAATCAAGAAGTTGCATTAAAATTAGAAC

CAAATCCAGAGTCACTGGAACTTTCTTTTACCATGCCCCAGATTCAGGATCAGACACCTAGTCCTTCCGATGGAAGCACTAGACAAAGTTCACCTGAGCC

TAATAGTCCCAGTGAATATTGTTTTTATGTGGATAGTGATATGGTCAATGAATTCAAGTTGGAATTGGTAGAAAAACTTTTTGCTGAAGACACAGAAGCA

AAGAACCCATTTTCTACTCAGGACACAGATTTAGACTTGGAGATGTTAGCTCCCTATATCCCAATGGATGATGACTTCCAGTTACGTTCCTTCGATCAGT

TGTCACCATTAGAAAGCAGTTCCGCAAGCCCTGAAAGCGCAAGTCCTCAAAGCACAGTTACAGTATTCCAGCAGACTCAAATACAAGAACCTACTGCTAA

TGCCACCACTACCACTGCCACCACTGATGAATTAAAAACAGTGACAAAAGACCGTATGGAAGACATTAAAATATTGATTGCATCTCCATCTCCTACCCAC

ATACATAAAGAAACTACTAGTGCCACATCATCACCATATAGAGATACTCAAAGTCGGACAGCCTCACCAAACAGAGCAGGAAAAGGAGTCATAGAACAGA

CAGAAAAATCTCATCCAAGAAGCCCTAACGTGTTATCTGTCGCTTTGAGTCAAAGAACTACAGTTCCTGAGGAAGAACTAAATCCAAAGATACTAGCTTT

GCAGAATGCTCAGAGAAAGCGAAAAATGGAACATGATGGTTCACTTTTTCAAGCAGTAGGAATTGGAACATTATTACAGCAGCCAGACGATCATGCAGCT

 M  E   G  A   G  G  A   N  D  K  K  K  I

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

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

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

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

 M  L   T   H  R   N  G  L   V  K  K  G  K  E   Q  N  T   Q  R   S   F   F   L   R   M  K  C  T   L   T   S   R   G  

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

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

 S   L   D  M  K  F   S   Y   C   D  E   R   I   T   E   L   M  G  Y   E   P   E   E   L   L   G  R   S   I   Y   E   Y   Y   

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

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

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

S   E   D  T   S   S   L   F   D  K  L   K  K  E   P   D  A   L   T   L   L   A   P   A   A   G  D  T  I   I   S   L   D  F

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

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

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

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

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

L   S   P   L   E   S   S   S   A   S   P   E   S   A   S   P   Q  S   T   V  T   V  F   Q  Q  T   Q  I   Q  E   P   T   A   N

  A   T   T   T   T   A   T   T   D  E   L   K  T   V  T   K  D  R   M  E   D  I   K  I   L   I   A   S   P   S   P   T   H 

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

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

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

GTAGACTGCTGGGGCAATCAATGGATGAAAGTGGATTACCACAGCTGACCAGTTATGATTGTGAAGTTAATGCTCCTATACAAGGCAGCAGAAACCTACT

GCAGGGTGAAGAATTACTCAGAGCTTTGGATCAAGTTAACTGAGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGA

ATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCA

TTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCA

AAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTG

CAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCAC

ATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTC

ATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGT

ACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCT

GCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTG

CTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCC

TGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAA

GGTCTTCATGGTGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGCT

TATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTT

GGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCAT

TGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATA

ATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATAC

TCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAG

GCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTG

CTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGG

CGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTC

TCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTA

TCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCG

GTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAG

AGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAA

GATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATC AGCGG

 •  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 

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

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

  Q  G  E   E   L   L   R   A   L   D  Q  V  N  • 

BsaBI (2831)
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HpaI (3034) NheI (3043)
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HpaI (3181) MfeI (3192)

SapI (3459)
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SacI (3791)

BstXI (3820)

StuI (3955)

XmnI (4097)

AseI (4163)

SacI (4220)

SpeI (4318)

SnaBI (4446)

NdeI (4551)

SdaI (4729)
PstI (4730)

PacI (4737)

BspLU11I (4747)

ApaLI (5061)

PacI (5477) SwaI (5486) NotI (5496)
EagI (5497)
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3201
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3701
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4501
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4901

5001

5101
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141

136

103

69

36

3

747

780

813

CCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAAC
AAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA
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