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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCATCATGAGTTCCTCGCCTGTTAATGTAAAAAAGCTGAAGGT

GTCGGAGCTGAAAGAGGAGCTCAAGAAGCGACGCCTTTCTGACAAGGGTCTCAAGGCCGAGCTCATGGAGCGACTCCAGGCTGCGCTGGACGACGAGGAG

GCCGGGGGCCGCCCCGCCATGGAGCCCGGGAACGGCAGCCTAGACCTGGGCGGGGATTCCGCTGGGCGCTCGGGAGCAGGCCTCGAGCAGGAGGCCGCGG

CCGGCGGCGATGAAGAGGAGGAAGAAGAGGAAGAGGAGGAGGAAGGAATCTCCGCTCTGGACGGCGACCAGATGGAGCTAGGAGAGGAGAACGGGGCCGC

GGGGGCGGCCGACTCGGGCCCGATGGAGGAGGAGGAGGCCGCCTCGGAAGACGAGAACGGCGACGATCAGGGTTTCCAGGAAGGGGAAGATGAGCTCGGG

GACGAAGAGGAAGGCGCGGGCGACGAGAACGGGCACGGGGAGCAGCAGCCTCAACCGCCGGCGACGCAGCAGCAACAGCCCCAACAGCAGCGCGGGGCCG

CCAAGGAGGCCGCGGGGAAGAGCAGCGGCCCCACCTCGCTGTTCGCGGTGACGGTGGCGCCGCCCGGGGCGAGGCAGGGCCAGCAGCAGGCGGGAGGGGA

CGGCAAAACAGAACAGAAAGGCGGAGATAAAAAGAGGGGTGTTAAAAGACCACGAGAAGATCATGGCCGTGGATATTTTGAGTACATTGAAGAGAACAAG

TATAGCAGAGCCAAATCTCCTCAGCCACCTGTTGAAGAAGAAGATGAACACTTCGATGACACAGTGGTTTGTCTTGATACTTATAATTGTGATCTACATT

TTAAAATATCAAGAGATCGTCTCAGTGCTTCTTCCCTTACAATGGAGAGTTTTGCTTTTCTTTGGGCTGGAGGAAGAGCATCCTATGGTGTGTCAAAAGG

CAAAGTGTGTTTTGAGATGAAGGTTACAGAGAAGATCCCAGTAAGGCATTTATATACAAAAGATATTGACATACATGAAGTTCGTATTGGCTGGTCACTA

ACTACAAGTGGAATGTTACTTGGTGAAGAAGAATTTTCTTATGGGTATTCTCTAAAAGGAATAAAAACATGCAACTGTGAGACTGAAGATTATGGAGAAA

AGTTTGATGAAAATGATGTGATTACATGTTTTGCTAACTTTGAAAGTGATGAAGTAGAACTCTCGTATGCTAAGAATGGACAAGATCTTGGCGTTGCCTT

CAAAATCAGTAAGGAAGTTCTTGCTGGACGGCCACTGTTCCCGCATGTTCTCTGCCACAACTGTGCAGTTGAATTTAATTTTGGTCAGAAGGAAAAGCCA

TATTTTCCAATACCTGAAGAGTATACTTTCATCCAGAACGTCCCCTTAGAGGATCGAGTTAGAGGACCAAAGGGGCCTGAAGAGAAGAAAGATTGTGAAG

TTGTGATGATGATTGGCTTGCCAGGAGCTGGAAAAACTACCTGGGTTACTAAACATGCAGCAGAAAATCCAGGGAAATATAACATTCTTGGCACAAATAC

TATTATGGATAAGATGATGGTGGCAGGTTTTAAGAAGCAAATGGCAGATACTGGAAAACTGAACACACTGTTGCAGAGAGCCCCCCAGTGTCTTGGGAAA

TTTATTGAGATTGCTGCCCGAAAGAAGCGAAATTTTATTCTGGATCAGACAAATGTGTCTGCTGCTGCCCAGAGGAGAAAAATGTGCCTGTTTGCAGGCT

TCCAGCGAAAAGCTGTTGTAGTTTGCCCAAAAGATGAAGACTATAAGCAAAGAACACAGAAGAAAGCAGAAGTAGAGGGGAAAGACCTACCAGAACATGC

GGTCCTCAAAATGAAAGGAAACTTTACCCTCCCAGAGGTAGCTGAGTGCTTTGATGAAATAACCTATGTTGAACTTCAGAAGGAAGAAGCCCAAAAACTC

TTGGAGCAATATAAGGAAGAAAGCAAAAAGGCTCTTCCACCAGAAAAGAAACAGAACACTGGCTCAAAGAAAAGCAATAAAAATAAGAGTGGCAAGAACC

 M   S   S   S   P   V   N   V   K   K   L   K   V

  S   E   L   K   E   E   L   K   K   R   R   L   S   D   K   G   L   K   A   E   L   M   E   R   L   Q   A   A   L   D   D   E   E  

 A   G   G   R   P   A   M   E   P   G   N   G   S   L   D   L   G   G   D   S   A   G   R   S   G   A   G   L   E   Q   E   A   A   

A   G   G   D   E   E   E   E   E   E   E   E   E   E   E   G   I   S   A   L   D   G   D   Q   M   E   L   G   E   E   N   G   A   A

  G   A   A   D   S   G   P   M   E   E   E   E   A   A   S   E   D   E   N   G   D   D   Q   G   F   Q   E   G   E   D   E   L   G  

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

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

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

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

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

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

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

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

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

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

V   V   M   M   I   G   L   P   G   A   G   K   T   T   W   V   T   K   H   A   A   E   N   P   G   K   Y   N   I   L   G   T   N   T

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

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

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

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

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

Q   F   N   R   G   G   G   H   R   G   R   G   G   F   N   M   R   G   G   N   F   R   G   G   A   P   G   N   R   G   G   Y   N   R

  R   G   N   M   P   Q   R   G   G   G   G   G   G   S   G   G   I   G   Y   P   Y   P   R   A   P   V   F   P   G   R   G   S   Y  

 S   N   R   G   N   Y   N   R   G   G   M   P   N   R   G   N   Y   N   Q   N   F   R   G   R   G   N   N   R   G   Y   K   N   Q   

S   Q   G   Y   N   Q   W   Q   Q   G   Q   F   W   G   Q   K   P   W   S   Q   H   Y   H   Q   G   Y   Y   •  

SgfI (6)
PvuI (7)

MfeI (82)

Psp1406I (203) PvuII (239)
HindIII (245)

Bsu36I (291)

AgeI (552) BspHI (560)

PshAI (640)

NcoI (716) StuI (777)
XhoI (781)

BsrBI (851)

Bsp120I (915)

SgrAI (1055)

BspLU11I (1723) BglII (1782)

Bst1107I (1920) EcoO109I (1971)

BstXI (2184)
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1101
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2001
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1

13

47

80

113

147

180

213

247

280

313

347

380

413

447

480

513

547

580

613

647



AGTTTAACAGAGGTGGTGGCCATAGAGGACGTGGAGGATTCAATATGCGTGGTGGAAATTTCAGAGGAGGAGCCCCTGGGAATCGTGGCGGATATAATAG

GAGGGGCAACATGCCACAGAGAGGTGGTGGCGGTGGAGGAAGTGGTGGAATCGGCTATCCATACCCTCGTGCCCCTGTTTTTCCTGGCCGTGGTAGTTAC

TCAAACAGAGGGAACTACAACAGAGGTGGAATGCCCAACAGAGGGAACTACAACCAGAACTTCAGAGGACGAGGAAACAATCGTGGCTACAAAAATCAAT

CTCAGGGCTACAACCAGTGGCAGCAGGGTCAATTCTGGGGTCAGAAGCCATGGAGTCAGCATTATCACCAAGGATATTATTGAATACCCAAATAAAACGA

ACTGAGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGA

TGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAG

GTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCT

TTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGT

ATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAAT

ACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACA

AAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACC

AGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGT

CCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGAC

AGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAG

AGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGGTGGCCCTCCTATAGTGAGTCGTATTAT

ACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGCTTATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGA

CCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCC

ATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCG

ATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAG

GGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGT

TACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGT

TAATTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCA

TCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTT

CCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGG

 •   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  

 M   S   S   S   P   V   N   V   K   K   L   K   V

  S   E   L   K   E   E   L   K   K   R   R   L   S   D   K   G   L   K   A   E   L   M   E   R   L   Q   A   A   L   D   D   E   E  

 A   G   G   R   P   A   M   E   P   G   N   G   S   L   D   L   G   G   D   S   A   G   R   S   G   A   G   L   E   Q   E   A   A   

A   G   G   D   E   E   E   E   E   E   E   E   E   E   E   G   I   S   A   L   D   G   D   Q   M   E   L   G   E   E   N   G   A   A

  G   A   A   D   S   G   P   M   E   E   E   E   A   A   S   E   D   E   N   G   D   D   Q   G   F   Q   E   G   E   D   E   L   G  

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

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

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

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

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

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

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

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

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

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

V   V   M   M   I   G   L   P   G   A   G   K   T   T   W   V   T   K   H   A   A   E   N   P   G   K   Y   N   I   L   G   T   N   T

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

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

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

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

Q   F   N   R   G   G   G   H   R   G   R   G   G   F   N   M   R   G   G   N   F   R   G   G   A   P   G   N   R   G   G   Y   N   R

  R   G   N   M   P   Q   R   G   G   G   G   G   G   S   G   G   I   G   Y   P   Y   P   R   A   P   V   F   P   G   R   G   S   Y  

 S   N   R   G   N   Y   N   R   G   G   M   P   N   R   G   N   Y   N   Q   N   F   R   G   R   G   N   N   R   G   Y   K   N   Q   

S   Q   G   Y   N   Q   W   Q   Q   G   Q   F   W   G   Q   K   P   W   S   Q   H   Y   H   Q   G   Y   Y   •  

MscI (2616)
XcmI (2619)

NcoI (2947)

NheI (3005)
MscI (3011)

HpaI (3143) MfeI (3154)

EcoRI (3239)

SspI (3478) SwaI (3492)

EcoO109I (3553)

BstXI (3782)

StuI (3917)

XmnI (4059)

AseI (4125)

SpeI (4280)

SnaBI (4408)

NdeI (4513)

SdaI (4691)
PstI (4692)

PacI (4699)

BspLU11I (4709)

2601

2701

2801

2901

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4001

4101

4201

4301

4401

4501

4601

4701

4801

4901

141

123

90

57

23

680

713

747

780



TCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACA

CGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGC

TACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTG

GTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTG

GAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATCAGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTG

TTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGG
TGCCAGAACATTTCTCTATCGAA

ApaLI (5023)

PacI (5439) SwaI (5448) NotI (5458)

5001

5101

5201

5301

5401

5501
5601
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