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(5790 bp)
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SV40 p(A)

(h) ßglobin p(A)

pMB1 ori

hCMV enh
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hEF1-HTLV prom
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SgfI (6)
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MfeI (82)
EcoNI (96)
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EcoNI (287)
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NaeI (441)
NgoMIV (441)
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AgeI (552)
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BsrBI (3042)
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MscI (3178)
HpaI (3310)

MfeI (3321)
EcoRI (3406)

SwaI (3659)

BstXI (3949)

StuI (4084)

BbsI (4230)
AseI (4292)

SpeI (4447)

SnaBI (4575)

NdeI (4680)

SdaI (4858)
PacI (4866)

BspLU11I (4876)

PacI (5606)
SwaI (5615)

NotI (5625)
EagI (5626)



GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCACCATGGAGGGGGAGGGCGGCGGCAGCGGCGGCGCGGGCAC

CAGCGGGGACAGCGGCGACGGCGGCGAGCAGCTCCTTACTGTCAAGCACGAGCTGCGGACCGCCAACTTAACAGGACACGCAGAGAAGGTGGGGATTGAA

AACTTTGAGCTGCTGAAGGTCCTAGGAACTGGAGCTTATGGGAAAGTATTTCTAGTTCGTAAAATAAGCGGCCATGATGCTGGAAAGCTGTATGCTATGA

AGGTTTTAAAAAAGGCAACAATAGTTCAGAAGGCTAAAACTACAGAGCATACAAGGACAGAACGACAGGTTCTGGAGCACATTAGACAGTCGCCATTTTT

GGTGACATTGCACTATGCTTTCCAGACAGAGACCAAGCTTCATCTCATCTTAGATTATATAAATGGTGGAGAACTTTTTACTCATCTTTCTCAAAGAGAG

CGTTTCACAGAGCACGAAGTGCAGATCTATGTTGGAGAGATTGTGCTTGCCCTGGAACACCTGCACAAGTTGGGGATTATATACCGTGACATTAAGCTTG

AAAATATTCTCCTTGATTCTAACGGCCATGTGGTGCTGACAGATTTCGGTCTGAGTAAGGAGTTTGTGGCCGATGAAACTGAAAGAGCATATTCTTTTTG

TGGAACTATTGAATACATGGCTCCAGATATTGTCAGAGGGGGTGATTCGGGACACGACAAGGCAGTTGACTGGTGGAGCTTAGGTGTTCTAATGTATGAG

CTACTAACTGGAGCATCTCCTTTCACTGTCGATGGAGAAAAAAATTCCCAGGCTGAGATATCTAGGAGAATCTTAAAAAGTGAGCCTCCGTATCCCCAGG

AAATGAGCACAGTAGCTAAAGACCTACTTCAGCGTCTCTTGATGAAAGATCCCAAGAAGCGATTGGGATGTGGCCCACGGGATGCAGAAGAAATCAAAGA

ACATCTCTTCTTTGAGAAGATAAAGTGGGATGACTTAGCTGCCAAAAAAGTGCCTGCGCCATTCAAGCCGGTGATCCGGGATGAGTTAGATGTGAGTAAC

TTCGCTGAAGAGTTCACAGAGATGGACCCCACCTACTCTCCCGCTGCCTTGCCACAGAGCTCCGAGCGACTGTTTCAGGGCTATTCCTTCGTTGCTCCAT

CTATTCTCTTCAAGCGTAACGCAGCTGTTATAGATCCTCTTCAGTTCCATATGGGAGTTGACCGTCCTGGAGTGACAAATGTTGCCAGGAGTGCAATGAT

GAAGGACTCACCCTTCTATCAACACTATGACCTAGATCTGAAGGACAAACCTTTGGGAGAAGGAAGTTTTTCAATTTGTCGCAAGTGTGTACACAAAAAA

ACTAACCAAGCATTTGCTGTCAAAATAATCAGCAAAAGGATGGAAGCCAATACTCAGAAAGAAATAACAGCTCTGAAACTCTGCGAAGGACACCCCAATA

TTGTGAAACTACATGAAGTTTTTCACGATCAGGTGGCAGCGTCTGCTCAGCCCCCAGGACAGGTTGTTCTATGCTCTCTTCTACTCTTAGCTCTGCTTTT

CAACAGAAGTCTCACACGGAAGCCTGTCACTTGGACATGGCTGGTCCATAGCACCTCTCAGCTCCCTCCATTGCCACCTCCCATGCCTGAAATTGTGCTA

TTTATTCTTCTCTCTGACAATGGACAGCTTCATACGTTTCTTGTGATGGAACTTCTGAATGGCGGAGAGCTGTTCGAGCGCATCAAGAGAAAGAAGCACT

TCAGCGAGACTGAGGCCAGCTACATCATGCGGAAGCTTGTGTCAGCTGTGAGCCACATGCACGATGTTGGAGTGGTGCACAGAGATCTGAAGCCTGAGAA

TCTGTTGTTCACTGATGAAAACGACAATTTGGAAATTAAAGTGATTGACTTTGGGTTTGCACGCCTCAAGCCACCTGACAATCAGCCCCTCAAGACCCCG

TGCTTCACCCTCCACTACGCAGCACCGGAGCTCTTGACGCACAATGGCTACGATGAGTCCTGTGACCTGTGGAGCTTGGGTGTCATCCTGTATACAATGC

TGTCAGGGCAGGTGCCATTCCAGTCTCATGACAGAAGTTTAACATGCACCAGTGCAGTAGAAATCATGAAGAAAATTAAAAAGGGAGACTTCTCCTTTGA

AGGAGAAGCGTGGAAGAATGTATCCCAAGAGGCTAAAGATTTGATTCAAGGGCTTCTTACAGTTGATCCAAATAAAAGGCTGAAAATGTCTGGTTTGAGA

TACAATGAATGGCTTCAGGATGGCAGTCAGCTGTCCTCCAATCCTCTGATGACTCCAGACATTCTGGGATCGTCAGGAGCAGCTGTGCACACCTGTGTGA

 M  E   G  E   G  G  G  S   G  G  A   G  T

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

SgfI (6)
PvuI (7)

MfeI (82) EcoNI (96)

Psp1406I (203) EcoNI (287)
Bsu36I (291)

NaeI (441)
NgoMIV (441)

KasI (535) AgeI (552)
BstEII (555)

NcoI (560)

RsrII (655)

AvrII (720) BstXI (771)

DraIII (1012)

EcoRV (1356)

XcmI (1451)

NdeI (1747)

BsrGI (1887)

Bst1107I (2589)

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

2801

1

13

47

80

113

147

180

213

247

280

313

347

380

413

447

480

513

547

580

613

647

680

713

747



AAGCAACCTTTCATGCCTTTAACAAGTATAAGAGAGAAGGATTTTGCCTGCAGAATGTGGATAAGGCCCCTTTGGCTAAGAGGAGGAAAATGAAGAGGAC

CAGCACCAGCACAGAGACTCGCAGCAGCTCCAGCGAGAGCTCCCGCTCCTCCTCCTCCCAGTCCCACGGCAAGACAACGCCTACCAAGACGCTGCAGCCC

AGCAATCCCACCGAAGGCAGTAACCCAGACACCCTCTTCCAGTTCTCAGACTGACCCTTGCACCTCAGCTCCGCTAGCTGGCCAGACATGATAAGATACA

TTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTG

CAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGT

GGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGG

GGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTC

TTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATT

AGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAA

AGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAG

TCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCA

CAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGAC

AGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACC

AGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTG

TCAAAACAGCGTGGATGGCGTCTCCAGC T TATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCG

TCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTA C T A G TCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATC

CCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGG

AAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGT

ACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCA

ATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCC T G C AG G TT AA TTAAGAACATGTGAGCAAAAGGCCAGC

AAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTG

GCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCC

GCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACG

AACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGG

TAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGC

GCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGC

AGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGT

CATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACAT

ACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

 •  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 

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

  S   T   S   T   E   T   R   S   S   S   S   E   S   S   R   S   S   S   S   Q  S   H  G  K  T   T   P   T   K  T   L   Q  P  

 S   N  P   T   E   G  S   N  P   D  T   L   F   Q  F   S   D  • 

BsrBI (3042)

NheI (3172)
MscI (3178)

HpaI (3310) MfeI (3321)

EcoRI (3406)

SwaI (3659)

BstXI (3949)

StuI (4084)

BbsI (4230) AseI (4292)

SpeI (4447)

SnaBI (4575)

NdeI (4680)

SdaI (4858)PacI (4866) BspLU11I (4876)

PacI (5606) SwaI (5615) NotI (5625)
EagI (5626)

2901

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4001

4101

4201

4301

4401

4500

4600

4700

4800

4898

4998

5098

5198

5298

5398

5498

5598

5698

141

112

79

46

12

780

813

847
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