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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCAccggtcaCCATGGGTTTCTGCCGCAGCGCCCTGCACCCGCTGTCTCT

CCTGGTGCAGGCCATCATGCTGGCCATGACCCTGGCCCTGGGTACCTTGCCTGCCTTCCTACCCTGTGAGCTCCAGCCCCACGGCCTGGTGAACTGCAAC

TGGCTGTTCCTGAAGTCTGTGCCCCACTTCTCCATGGCAGCACCCCGTGGCAATGTCACCAGCCTTTCCTTGTCCTCCAACCGCATCCACCACCTCCATG

ATTCTGACTTTGCCCACCTGCCCAGCCTGCGGCATCTCAACCTCAAGTGGAACTGCCCGCCGGTTGGCCTCAGCCCCATGCACTTCCCCTGCCACATGAC

CATCGAGCCCAGCACCTTCTTGGCTGTGCCCACCCTGGAAGAGCTAAACCTGAGCTACAACAACATCATGACTGTGCCTGCGCTGCCCAAATCCCTCATA

TCCCTGTCCCTCAGCCATACCAACATCCTGATGCTAGACTCTGCCAGCCTCGCCGGCCTGCATGCCCTGCGCTTCCTATTCATGGACGGCAACTGTTATT

ACAAGAACCCCTGCAGGCAGGCACTGGAGGTGGCCCCGGGTGCCCTCCTTGGCCTGGGCAACCTCACCCACCTGTCACTCAAGTACAACAACCTCACTGT

GGTGCCCCGCAACCTGCCTTCCAGCCTGGAGTATCTGCTGTTGTCCTACAACCGCATCGTCAAACTGGCGCCTGAGGACCTGGCCAATCTGACCGCCCTG

CGTGTGCTCGATGTGGGCGGAAATTGCCGCCGCTGCGACCACGCTCCCAACCCCTGCATGGAGTGCCCTCGTCACTTCCCCCAGCTACATCCCGATACCT

TCAGCCACCTGAGCCGTCTTGAAGGCCTGGTGTTGAAGGACAGTTCTCTCTCCTGGCTGAATGCCAGTTGGTTCCGTGGGCTGGGAAACCTCCGAGTGCT

GGACCTGAGTGAGAACTTCCTCTACAAATGCATCACTAAAACCAAGGCCTTCCAGGGCCTAACACAGCTGCGCAAGCTTAACCTGTCCTTCAATTACCAA

AAGAGGGTGTCCTTTGCCCACCTGTCTCTGGCCCCTTCCTTCGGGAGCCTGGTCGCCCTGAAGGAGCTGGACATGCACGGCATCTTCTTCCGCTCACTCG

ATGAGACCACGCTCCGGCCACTGGCCCGCCTGCCCATGCTCCAGACTCTGCGTCTGCAGATGAACTTCATCAACCAGGCCCAGCTCGGCATCTTCAGGGC

CTTCCCTGGCCTGCGCTACGTGGACCTGTCGGACAACCGCATCAGCGGAGCTTCGGAGCTGACAGCCACCATGGGGGAGGCAGATGGAGGGGAGAAGGTC

TGGCTGCAGCCTGGGGACCTTGCTCCGGCCCCAGTGGACACTCCCAGCTCTGAAGACTTCAGGCCCAACTGCAGCACCCTCAACTTCACCTTGGATCTGT

CACGGAACAACCTGGTGACCGTGCAGCCGGAGATGTTTGCCCAGCTCTCGCACCTGCAGTGCCTGCGCCTGAGCCACAACTGCATCTCGCAGGCAGTCAA

TGGCTCCCAGTTCCTGCCGCTGACCGGTCTGCAGGTGCTAGACCTGTCCCACAATAAGCTGGACCTCTACCACGAGCACTCATTCACGGAGCTACCACGA

CTGGAGGCCCTGGACCTCAGCTACAACAGCCAGCCCTTTGGCATGCAGGGCGTGGGCCACAACTTCAGCTTCGTGGCTCACCTGCGCACCCTGCGCCACC

TCAGCCTGGCCCACAACAACATCCACAGCCAAGTGTCCCAGCAGCTCTGCAGTACGTCGCTGCGGGCCCTGGACTTCAGCGGCAATGCACTGGGCCATAT

GTGGGCCGAGGGAGACCTCTATCTGCACTTCTTCCAAGGCCTGAGCGGTTTGATCTGGCTGGACTTGTCCCAGAACCGCCTGCACACCCTCCTGCCCCAA

ACCCTGCGCAACCTCCCCAAGAGCCTACAGGTGCTGCGTCTCCGTGACAATTACCTGGCCTTCTTTAAGTGGTGGAGCCTCCACTTCCTGCCCAAACTGG

AAGTCCTCGACCTGGCAGGAAACCAGCTGAAGGCCCTGACCAATGGCAGCCTGCCTGCTGGCACCCGGCTCCGGAGGCTGGATGTCAGCTGCAACAGCAT

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

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

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

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

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

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

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

S   R   N   N   L   V   T   V   Q  P   E   M  F   A   Q  L   S   H   L   Q  C   L   R   L   S   H   N   C   I   S   Q  A   V   N

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

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

CCGTGCCCGGTCTGCCCAGCCGGGTGAAGTGTGGCAGTCCGGGCCAGCTCCAGGGCCTCAGCATCTTTGCACAGGACCTGCGCCTCTGCCTGGATGAGGC

CCTCTCCTGGGACTGTTTCGCCCTCTCGCTGCTGGCTGTGGCTCTGGGCCTGGGTGTGCCCATGCTGCATCACCTCTGTGGCTGGGACCTCTGGTACTGC

TTCCACCTGTGCCTGGCCTGGCTTCCCTGGCGGGGGCGGCAAAGTGGGCGAGATGAGGATGCCCTGCCCTACGATGCCTTCGTGGTCTTCGACAAAACGC

AGAGCGCAGTGGCAGACTGGGTGTACAACGAGCTTCGGGGGCAGCTGGAGGAGTGCCGTGGGCGCTGGGCACTCCGCCTGTGCCTGGAGGAACGCGACTG

GCTGCCTGGCAAAACCCTCTTTGAGAACCTGTGGGCCTCGGTCTATGGCAGCCGCAAGACGCTGTTTGTGCTGGCCCACACGGACCGGGTCAGTGGTCTC

TTGCGCGCCAGCTTCCTGCTGGCCCAGCAGCGCCTGCTGGAGGACCGCAAGGACGTCGTGGTGCTGGTGATCCTGAGCCCTGACGGCCGCCGCTCCCGCT

ACGTGCGGCTGCGCCAGCGCCTCTGCCGCCAGAGTGTCCTCCTCTGGCCCCACCAGCCCAGTGGTCAGCGCAGCTTCTGGGCCCAGCTGGGCATGGCCCT

GACCAGGGACAACCACCACTTCTATAACCGGAACTTCTGCCAGGGACCCACGGCCGAAGGATCCTACCCCTATGATGTGCCAGACTACGCCTAAAGCTAG

CTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCT

TTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAA

GCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGG

ATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAA

GGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGC

AATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTT

TAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCAT

TCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATC

AGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTG

CCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGA

TCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGA

TATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGCTTATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCG

TACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCCATTGACGTCA

ATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATA

CGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACT

TGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGA

ACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAA

CATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAAT

CGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGC

CGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTC

CAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCG

CCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAA
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 S   L   S   L   S   H   T   N   I   L   M  L   D   S   A   S   L   A   G   L   H   A   L   R   F   L   F   M  D   G   N   C   Y   

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

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

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

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

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

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

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

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

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

S   R   N   N   L   V   T   V   Q  P   E   M  F   A   Q  L   S   H   L   Q  C   L   R   L   S   H   N   C   I   S   Q  A   V   N

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

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

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

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

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

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

Y   V   R   L   R   Q  R   L   C   R   Q  S   V   L   L   W  P   H   Q  P   S   G   Q  R   S   F   W  A   Q  L   G   M  A   L

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

BsrGI (3221)

RsrII (3380)
Tth111I (3382)

BssHII (3402)

SandI (3642) BamHI (3658) NheI (3695)

HpaI (3833) MfeI (3844)

EcoRI (3929)

SspI (4168) SwaI (4182)

XmnI (4749)
BspHI (4757)

AseI (4815)

SpeI (4970)

SnaBI (5098)

NdeI (5203)

SbfI (5381)
SdaI (5381)

PacI (5389)

BspLU11I (5399)
PciI (5399)

ApaLI (5713)

2801

2901

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4001

4101

4201

4301

4401

4501

4601

4701

4801

4901

5001

5101

5201

5301

5401

5501

5601

5701

5801

141

120

87

53

20

713

747

780

813

847

880

913

947

980

1013



GAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGG

TTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAAC

TCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATCAGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTT

GTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACA
TTTCTCTATCGAA

PacI (6129) SwaI (6138) NotI (6148)

5901

6001

6101

6201
6301
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