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(5632 bp)
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SwaI (3501)
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BstXI (3791)

StuI (3926)

BspHI (4076)

AseI (4134)
SacI (4191)
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SnaBI (4417)
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SwaI (5457)

NotI (5467)
EagI (5468)



GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCATCATGAAACTTATCAGAAGCATTTACATATTTTGTGGTAT

TGTCATGTCAGTGCATGGAAGGACTTCAGAGCTGCCAGAAGAAAGGGAATTGACTACCAACTGCTCCAACATGTCTTTAAGAAAGGTTCCCACAGACTTG

ACCCCAACCACAACCACACTGGATTTATCCTACAACCTCCTTTTTCAACTCCAGCATTCAGATTTTCATTCTTTCTCAAAACTAAAAATTTTGATTCTGT

GCCATAACAGAATCCAAGAGCTGGACATCAAGACCTTTGAATTCAACAAGGAGTTACAATATTTAGATGTGTCTTACAATAGACTGAAGACTGTAACTTG

GTATTCACTGGCAAGTCTCAGACAGTTGGATCTGTCCTTCAATGACTTTGACAGCATGCCTATCTCCGAGGAGACGGGCAACATGTCACACCTGGAAATC

CTGGGTTTGAGTGCGGCCAAAATACGAAAATCAGATTTCCAGAAAATTGCTCATTTGCATCTAAATACTGTCTTTTTAGGATTGAGAACTCTTTCTCATT

ATGAAGAAGGTAGCCTGCCCATCTTAAACACAACAAAACTTCACATTGTTTTACCAATAAACACAAATTTCTGGGATCTTTTGCGTGATGGAATCAAGAC

TTCAAAAATATTGGAAATGACGAATCTAGATGGCAAAAGCCAATTTGCAAGTCATGAAACTCAACAAAACCTTATTTTAGAGAATGCCAAGACATCCATT

CTGTTACTTAATAAAGTTGATTTACCCTGGGATGACCTTTTCCTTATCTTACAATTTGTTTGGCACACATCAGTAGAATACTTCCAGATCCAACATGTGA

TTTTTGGAGGCAAGGTTTATCTTGATCACAATTCATTTGACTACTCAAATACTGTAATGAGAACTATAAACTTGGAGCATGTACATTTCAGGGTTTTTAA

TATCCCACAGGAGAGAGTCTACTTGCTTTTTACCAAAATGGCTATAGACAATCTGACAATATTAGATGCACAAATGCCTCACATGTTGTTCCCTACTTAT

CCTACAAGATTCCAATACTTAAATTTTGCTAGTAATATCTTTACAGATGACGTGTTTAGAAAACCTGTCCAACTGCCTCATTTGAAAACTCTCATTTTGA

AGGACAACAAATTGGAGACACTTTCCTTAGTGAGTTGCTTTGTCAGAAACACATCCTTAGAACACTTAGATCTGAGCCAAAATCTGTTACAATATGAAAA

TGATGAAAAGTGCTTGTGGCCAGAAACTTTGATCACCATGAACTTGTCATTCAATAAACTTGCTGATTCCGTTTTCAGGTGCTTGCCCAGAAATATTCAA

ATGCTTGACCTGAATAATAACAACATTCACACTGTCCCTAAAGAAATTATTCATCTGACATCCTTACAAGAGTTAAATCTTGCATTTAACTTTCTAACTG

ATCTTCCTGGGTGCAGTCATTTCAGAAGACTCTCAGTTCTGAACATTGAGATGAACTTAATCCTCAGCCCGTCGGTGGATTTTTTTCAGAGTTGCCAGGA

AGTTAAGACTTTAAACGCGGGAGGAAATCCATTCCGGTGTACTTGTGAATTAAGAGATTTCATCCAGCTTGAAAAATATTCAGAGGGCATGATGGTTGGG

TGGTCAGATTCATACATCTGCGAATACCCTTTGGATCTAAAGGGGACTCAGCTAAAAGATGTTCATCTTTCTGAATTATCTTGCAACATAGCTTTGTTGA

TTGTCATCATAGTGATTATCATGCTAGTTCTGGGGATGGCTGTGGCCCTCTGCTGCCTCCGCTTTGATCTGCCCTGGTATCTCAGAATGCTGGGTCAGTG

GGCACGGACATGGTACAGGGTTAGGAAAACAACCCAAGGACAACTCAAGAGAAATATTCAATTCCACGTGTTTATTTCATTCTGTGAACATGATTCGGCC

TGGGTAAAGCATGAATTGATTCCCAATCTAGAGAAAGAAGATGGTTCTGTCCTGATTTGCTTTCATGAGGGAAACTCTGATCCTGGCAAGAGCATTACTG

AAGATATCATAAACTGCATGGAGAAAAGCTCTAAGTCCATCTTTGTTTTGTCTCCCAATTTCGTCCAGAGCGAGTGGTGCCACTATGAACTCTACTTTGG

CCACCACCACCTCTTCCATAAAGGGTCTGATGACATAATTCTTATCTTACTGGAACCCATTCCACTCTACTGCATTCCTACCAGGTATCCTGCACTGAAA

 M  K  L   I   R   S   I   Y   I   F   C   G  I

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

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

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

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

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

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

  S   K  I   L   E   M  T   N  L   D  G  K  S   Q  F   A   S   H  E   T   Q  Q  N  L   I   L   E   N  A   K  T   S   I  

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

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

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

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

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

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

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

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

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

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

I   V  I   I   V  I   I   M  L   V  L   G  M  A   V  A   L   C   C  L   R   F   D  L   P   W  Y   L   R   M  L   G  Q  W

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

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

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

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

SgfI (6)
PvuI (7)

MfeI (82) EcoNI (96)

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

EcoNI (287)
Bsu36I (291)

NaeI (441)
NgoMIV (441)

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

XcmI (707)

EcoRI (838)

SphI (953)

XbaI (1224) BspHI (1251)

BsrGI (1479)

BglII (1767)

BsaBI (2257) BsaBI (2298)

BbrPI (2464)

XbaI (2526) BspHI (2562)

EcoRV (2602)

1

101

201

301

401

501

601

701

801

901

1001

1101

1201

1301

1401

1501

1601

1701

1801

1901

2001

2101

2201

2301

2401

2501

2601

2701

1

13

47

80

113

147

180

213

247

280

313

347

380

413

447

480

513

547

580

613

647

680

713



GCTCTCATGGAAAAGAAAGCATATTTGGAATGGCCCAAGGATAGGCGTAAATGTTGCCTTTTTTGGGCAAACCTTAGAGCTGCTATTCATGTTAATCTAT

TAGAAACCAGAGAGGTGTGTGAACTACAGACATTCACAGAGCTGAATGAAGGGTCTCGAGGTTCTGCAATATCTCTGATAAAAACAGACTGCCTATAAAG

CCCCACCTATGCCTGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGA

AATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAG

GTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTAC

TTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAG

ATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAAT

AATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACT

TAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTG

GTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGA

TGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTC

AGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTG

TCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAG

TCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGC T TATCTGACGGTTCACTAAACGAGCTCTGC

TTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTA C T A G TCAAA

ACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCAT

GGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTG

ACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCC

CTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAAC

GCC T G C AG G TT AA TTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCC

CCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTG

CGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCA

GTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAA

CCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGG

CCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAAC

AAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTC

TGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCAT

TACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAG
TGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

 •  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 

 A   L   M  E   K  K  A   Y   L   E   W  P   K  D  R   R   K  C  C  L   F   W  A   N  L   R   A   A   I   H  V  N  L   

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

XhoI (2954)

NheI (3014)

HpaI (3152) MfeI (3163)

EcoRI (3248)

SwaI (3501) EcoO109I (3562)

SacI (3762) BstXI (3791)

StuI (3926)

BspHI (4076)

AseI (4134) SacI (4191)

SpeI (4289)

SnaBI (4417)

NdeI (4522)

SdaI (4700)
PstI (4701)

PacI (4708)

ApaLI (5032)

PacI (5448) SwaI (5457) NotI (5467)
EagI (5468)

2801

2901

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4001

4101

4201

4300

4400

4500

4600

4700

4798

4898

4998

5098

5198

5298

5398

5498
5598

141

126

93

60

26

747

780
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