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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCATCATGAGTCATGTGGCAGTGGAAAATGCGCTCGGGCTGGA

CCAGCAGTTTGCTGGCCTAGACCTGAACTCTTCAGATAATCAGAGTGGAGGAAGTACAGCCAGCAAAGGGCGCTATATTCCTCCTCATTTAAGGAACCGA

GAAGCTACTAAAGGTTTCTACGATAAAGACAGTTCAGGGTGGAGTTCTAGCAAAGATAAGGATGCGTATAGCAGTTTTGGATCTCGTAGTGATTCAAGAG

GGAAGTCTAGCTTCTTCAGTGATCGTGGAAGTGGATCAAGGGGAAGGTTTGATGATCGTGGACGGAGTGATTACGATGGCATTGGCAGCCGTGGTGACAG

AAGTGGCTTTGGCAAATTTGAACGTGGTGGAAACAGTCGCTGGTGTGACAAATCAGATGAAGATGATTGGTCAAAACCACTCCCACCAAGTGAACGCTTG

GAACAGGAACTCTTTTCTGGAGGCAACACTGGGATTAATTTTGAGAAATACGATGACATTCCAGTTGAGGCAACAGGCAACAACTGTCCTCCACATATTG

AAAGTTTCAGTGATGTTGAGATGGGAGAAATTATCATGGGAAACATTGAGCTTACTCGTTATACTCGCCCAACTCCAGTGCAAAAGCATGCTATTCCTAT

TATCAAAGAGAAAAGAGACTTGATGGCTTGTGCCCAAACAGGGTCTGGAAAAACTGCAGCATTTCTGTTGCCCATCTTGAGTCAGATTTATTCAGATGGT

CCAGGCGAGGCTTTGAGGGCCATGAAGGAAAATGGAAGGTATGGGCGCCGCAAACAATACCCAATCTCCTTGGTATTAGCACCAACGAGAGAGTTGGCAG

TACAGATCTACGAGGAAGCCAGAAAATTTTCATACCGATCTAGAGTTCGTCCTTGCGTGGTTTATGGTGGTGCCGATATTGGTCAGCAGATTCGAGACTT

GGAACGTGGATGCCATTTGTTAGTAGCCACTCCAGGACGTCTAGTGGATATGATGGAAAGAGGAAAGATTGGATTAGACTTTTGCAAATACTTGGTGTTA

GATGAAGCTGATCGGATGTTGGATATGGGGTTTGAGCCTCAGATTCGTAGAATAGTCGAACAAGATACTATGCCTCCAAAGGGTGTCCGCCACACTATGA

TGTTTAGTGCTACTTTTCCTAAGGAAATACAGATGCTGGCTCGTGATTTCTTAGATGAATATATCTTCTTGGCTGTAGGAAGAGTTGGCTCTACCTCTGA

AAACATCACACAGAAAGTAGTTTGGGTGGAAGAATCAGACAAACGGTCATTTCTGCTTGACCTCCTAAATGCAACAGGCAAGGATTCACTGACCTTAGTG

TTTGTGGAGACCAAAAAGGGTGCAGATTCTCTGGAGGATTTCTTATACCATGAAGGATACGCATGTACCAGCATCCATGGAGACCGTTCTCAGAGGGATA

GAGAAGAGGCCCTTCACCAGTTCCGCTCAGGAAAAAGCCCAATTTTAGTGGCTACAGCAGTAGCAGCAAGAGGACTGGACATTTCAAATGTGAAACATGT

TATCAATTTTGACTTGCCAAGTGATATTGAAGAATATGTACATCGTATTGGTCGTACGGGACGTGTAGGAAACCTTGGCCTGGCAACCTCATTCTTTAAC

GAGAGGAACATAAATATTACTAAGGATTTGTTGGATCTTCTTGTTGAAGCTAAACAAGAAGTGCCGTCTTGGTTAGAAAACATGGCTTATGAACACCACT

ACAAGGGTAGCAGTCGTGGACGTTCTAAGAGTAGCAGATTTAGTGGAGGGTTTGGTGCCAGAGACTACCGACAAAGTAGCGGTGCCAGCAGTTCCAGCTT

CAGCAGCAGCCGCGCAAGCAGCAGCCGCAGTGGCGGAGGTGGCCACGGTAGCAGCAGAGGATTTGGTGGAGGTGGCTATGGAGGCTTTTACAACAGTGAT

 M   S   H   V   A   V   E   N   A   L   G   L   D

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

 E   A   T   K   G   F   Y   D   K   D   S   S   G   W   S   S   S   K   D   K   D   A   Y   S   S   F   G   S   R   S   D   S   R   

G   K   S   S   F   F   S   D   R   G   S   G   S   R   G   R   F   D   D   R   G   R   S   D   Y   D   G   I   G   S   R   G   D   R

  S   G   F   G   K   F   E   R   G   G   N   S   R   W   C   D   K   S   D   E   D   D   W   S   K   P   L   P   P   S   E   R   L  

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

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

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

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

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

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

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

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

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

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

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

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

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

Y   K   G   S   S   R   G   R   S   K   S   S   R   F   S   G   G   F   G   A   R   D   Y   R   Q   S   S   G   A   S   S   S   S   F

  S   S   S   R   A   S   S   S   R   S   G   G   G   G   H   G   S   S   R   G   F   G   G   G   G   Y   G   G   F   Y   N   S   D  

 G   Y   G   G   N   Y   N   S   Q   G   V   D   W   W   G   N   •  

SgfI (6)
PvuI (7)

MfeI (82) EcoNI (96)

Psp1406I (203) PvuII (239)
HindIII (245)
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NgoMIV (441)

KasI (535) AgeI (552) BspHI (560)

XcmI (600)

DraIII (983)

AseI (1033)

SphI (1185)

XcmI (1233) PstI (1253)

KasI (1343)

BglII (1403) XmnI (1421) XbaI (1438)

Bsu36I (1717)

NcoI (1974)

EcoO109I (2006) BsrBI (2022) BspLU11I (2094)

BsrGI (2136) BsiWI (2152)

SspI (2212)
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1

101

201
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401

501

601

701

801
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1001

1101

1201

1301

1401

1501

1601

1701

1801

1901

2001

2101

2201

2301

2401

1

13

47

80

113

147

180

213

247

280

313

347

380

413

447

480

513

547

580

613



GGATATGGAGGAAATTATAACTCCCAGGGGGTTGACTGGTGGGGTAACTGAGCCTGCTTTGCAGTAGGTCACCCTGCCAAACAAGCTAGCTGGCCAGACA

TGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAAC

CATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAAC

CTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGC

ATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTA

GCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAA

ATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATT

GGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATG

AGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGT

GCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGC

CTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTG

GCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCC

GATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGCTTATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTAC

CGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCCATTGACGTCAATGGGGTGGAG

ACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTAC

TGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGAT

ACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCAT

TATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAACATGTGAGCAA

AAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAG

TCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGA

TACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCT

GTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGC

AGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTT

GGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTT

GCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGG

 •   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   H   V   A   V   E   N   A   L   G   L   D

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

 E   A   T   K   G   F   Y   D   K   D   S   S   G   W   S   S   S   K   D   K   D   A   Y   S   S   F   G   S   R   S   D   S   R   

G   K   S   S   F   F   S   D   R   G   S   G   S   R   G   R   F   D   D   R   G   R   S   D   Y   D   G   I   G   S   R   G   D   R

  S   G   F   G   K   F   E   R   G   G   N   S   R   W   C   D   K   S   D   E   D   D   W   S   K   P   L   P   P   S   E   R   L  

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

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

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

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

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

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

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

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

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

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

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

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

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

Y   K   G   S   S   R   G   R   S   K   S   S   R   F   S   G   G   F   G   A   R   D   Y   R   Q   S   S   G   A   S   S   S   S   F

  S   S   S   R   A   S   S   S   R   S   G   G   G   G   H   G   S   S   R   G   F   G   G   G   G   Y   G   G   F   Y   N   S   D  

 G   Y   G   G   N   Y   N   S   Q   G   V   D   W   W   G   N   •  

BstEII (2566) NheI (2584)
MscI (2590)

HpaI (2722) MfeI (2733)

EcoRI (2818)

SapI (3000) SspI (3057) SwaI (3071)

EcoO109I (3132)

SacI (3332) BstXI (3361)

StuI (3496)

XmnI (3638)
BbsI (3642)

BspHI (3646)

AseI (3704) SacI (3761)

SpeI (3859)

SnaBI (3987)

NdeI (4092)

SdaI (4270)
PstI (4271)

PacI (4278)

BspLU11I (4288)

ApaLI (4602)

2501

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

116

83

50

16

613

647



GATTTTGGTCATGGCTAGTTAATTAACATTTAAATCAGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGT

AACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCG
AA

PacI (5018) SwaI (5027) NotI (5037)
EagI (5038)

5001

5101
5201
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