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(5078 bp)
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SwaI (4903)

NotI (4913)
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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCACCATGGACGAACAGGAGGCATTGAACTCAATCATGAACGA

TCTGGTGGCCCTCCAGATGAACCGACGTCACCGGATGCCTGGATATGAGACCATGAAGAACAAAGACACAGGTCACTCAAATAGGCAGAGTGACGTCAGA

ATCAAGTTCGAGCACAACGGGGAGAGGCGAATTATAGCGTTCAGCCGGCCTGTGAAATATGAAGATGTGGAGCACAAGGTGACAACAGTATTTGGACAAC

CTCTTGATCTACATTACATGAACAATGAGCTCTCCATCCTGCTGAAAAACCAAGATGATCTTGATAAAGCAATTGACATTTTAGATAGAAGCTCAAGCAT

GAAAAGCCTTAGGATATTGCTGTTGTCCCAGGACAGAAACCATAACAGTTCCTCTCCCCACTCTGGGGTGTCCAGACAGGTGCGGATCAAGGCTTCCCAG

TCCGCAGGGGATATAAATACTATCTACCAGCCCCCCGAGCCCAGAAGCAGGCACCTCTCTGTCAGCTCCCAGAACCCTGGCCGAAGCTCACCTCCCCCTG

GCTATGTTCCTGAGCGGCAGCAGCACATTGCCCGGCAGGGGTCCTACACCAGCATCAACAGTGAGGGGGAGTTCATCCCAGAGACCAGCGAGCAGTGCAT

GCTGGATCCCCTGAGCAGTGCAGAAAATTCCTTGTCTGGAAGCTGCCAATCCTTGGACAGGTCAGCAGACAGCCCATCCTTCCGGAAATCACGAATGTCC

CGTGCCCAGAGCTTCCCTGACAACAGACAGGAATACTCAGATCGGGAAACTCAGCTTTATGACAAAGGGGTCAAAGGTGGAACCTACCCCCGGCGCTACC

ACGTGTCTGTGCACCACAAGGACTACAGTGATGGCAGAAGAACATTTCCCCGAATACGGCGTCATCAAGGCAACTTGTTCACCCTGGTGCCCTCCAGCCG

CTCCCTGAGCACAAATGGCGAGAACATGGGTCTGGCTGTGCAATACCTGGACCCCCGTGGGCGCCTGCGGAGTGCGGACAGCGAGAATGCCCTCTCTGTG

CAGGAGAGGAATGTGCCAACCAAGTCTCCCAGTGCCCCCATCAACTGGCGCCGGGGAAAGCTCCTGGGCCAGGGTGCCTTCGGCAGGGTCTATTTGTGCT

ATGACGTGGACACGGGACGTGAACTTGCTTCCAAGCAGGTCCAATTTGATCCAGACAGTCCTGAGACAAGCAAGGAGGTGAGTGCTCTGGAGTGCGAGAT

CCAGTTGCTAAAGAACTTGCAGCATGAGCGCATCGTGCAGTACTATGGCTGTCTGCGGGACCGCGCTGAGAAGACCCTGACCATCTTCATGGAGTACATG

CCAGGGGGCTCGGTGAAAGACCAGTTGAAGGCTTACGGTGCTCTGACAGAGAGCGTGACCCGAAAGTACACGCGGCAGATCCTGGAGGGCATGTCCTACC

TGCACAGCAACATGATTGTTCACCGGGACATTAAGGGAGCCAACATCCTCCGAGACTCTGCTGGGAATGTAAAGCTGGGGGACTTTGGGGCCAGCAAACG

CCTGCAGACGATCTGTATGTCGGGGACGGGCATGCGCTCCGTCACTGGCACACCCTACTGGATGAGCCCTGAGGTGATCAGCGGCGAGGGCTATGGAAGG

AAAGCAGACGTGTGGAGCCTGGGCTGCACTGTGGTGGAGATGCTGACAGAGAAACCACCGTGGGCAGAGTATGAAGCTATGGCCGCCATCTTCAAGATTG

CCACCCAGCCCACCAATCCTCAGCTGCCCTCCCACATCTCTGAACATGGCCGGGACTTCCTGAGGCGCATTTTTGTGGAGGCTCGCCAGAGACCTTCAGC

TGAGGAGCTGCTCACACACCACTTTGCACAGCTCATGTACTGAGCTCTCACGGCCACACAGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTG

GACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGT

TAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTC

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

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

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

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

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

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

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

  L   D  P   L   S   S   A   E   N  S   L   S   G  S   C   Q  S   L   D  R   S   A   D  S   P   S   F   R   K  S   R   M  S  

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

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

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

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

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

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

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

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

  L   Q  T   I   C   M  S   G  T   G  M  R   S   V  T   G  T   P   Y   W  M  S   P   E   V  I   S   G  E   G  Y   G  R  

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

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

  E   E   L   L   T   H  H  F   A   Q  L   M  Y   • 
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DraIII (772)

BsrBI (1111) EcoO109I (1138) SphI (1196)
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ScaI (1838)
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NheI (2460)
MscI (2466)
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EcoRI (2694)
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201
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401

501

601

701

801
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1101

1201

1301

1401

1501

1601

1701

1801
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1

13

47

80

113

147

180

213

247

280

313

347

380

413

447

480

513

547

580

613



TAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAA

TGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAA

ATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCA

GATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTA

GCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAG

TCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAA

AGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGAT

CTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCC

TGCTGAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGT

GGATGGCGTCTCCAGC T TATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGG

AGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTA C T A G TCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAA

ACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAA

GGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGG

GCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGT

CGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCC T G C AG G TT AA TTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGA

ACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGAC

AGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCT

TCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTC

AGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAG

CAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAG

CCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCA

GAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTA

ATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATC
AAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

 •  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 

SspI (2933) SwaI (2947)

EcoO109I (3008)

StuI (3372)

XmnI (3514)
BspHI (3522)

AseI (3580)

SpeI (3735)

SnaBI (3863)

NdeI (3968)

SdaI (4146)
PstI (4147)

PacI (4154) BspLU11I (4164)

ApaLI (4478)

PacI (4894)

SwaI (4903) NotI (4913)
EagI (4914)

2701

2801

2901

3001

3101

3201

3301

3401

3501

3601

3701

3800

3900

4000

4100

4198

4298

4398

4498

4598

4698

4798

4898
4998

141

108
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42
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