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pUNO1-hUSP7
(6498 bp)BsrS2

SV40 p(A)

(h) ßglobin p(A)

pMB1 ori

hCMV enh

hCMV prom

EM7

hEF1-HTLV prom

hUSP7

SgfI (6)
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PvuII (239)
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Psp1406I (3564)

NheI (3880)
MscI (3886)

HpaI (4018)

SapI (4296)
SspI (4353)

SwaI (4367)

StuI (4792)

XmnI (4934)
AseI (5000)
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SdaI (5566)
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SwaI (6323)

NotI (6333)
EagI (6334)



GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCATCATGAACCACCAGCAGCAGCAGCAGCAGCAGAAAGCGGG

CGAGCAGCAGTTGAGCGAGCCCGAGGACATGGAGATGGAAGCGGGAGATACAGATGACCCACCAAGAATTACTCAGAACCCTGTGATCAATGGGAATGTG

GCCCTGAGTGATGGACACAACACCGCGGAGGAGGACATGGAGGATGACACCAGTTGGCGCTCCGAGGCAACCTTTCAGTTCACTGTGGAGCGCTTCAGCA

GACTGAGTGAGTCGGTCCTTAGCCCTCCGTGTTTTGTGCGAAATCTGCCATGGAAGATTATGGTGATGCCACGCTTTTATCCAGACAGACCACACCAAAA

AAGCGTAGGATTCTTTCTCCAGTGCAATGCTGAATCTGATTCCACGTCATGGTCTTGCCATGCACAAGCAGTGCTGAAGATAATAAATTACAGAGATGAT

GAAAAGTCGTTCAGTCGTCGTATTAGTCATTTGTTCTTCCATAAAGAAAATGATTGGGGATTTTCCAATTTTATGGCCTGGAGTGAAGTGACCGATCCTG

AGAAAGGATTTATAGATGATGACAAAGTTACCTTTGAAGTCTTTGTACAGGCGGATGCTCCCCATGGAGTTGCGTGGGATTCAAAGAAGCACACAGGCTA

CGTCGGCTTAAAGAATCAGGGAGCGACTTGTTACATGAACAGCCTGCTACAGACGTTATTTTTCACGAATCAGCTACGAAAGGCTGTGTACATGATGCCA

ACCGAGGGGGATGATTCGTCTAAAAGCGTCCCTTTAGCATTACAAAGAGTGTTCTATGAATTACAGCATAGTGATAAACCTGTAGGAACAAAAAAGTTAA

CAAAGTCATTTGGGTGGGAAACTTTAGATAGCTTCATGCAACATGATGTTCAGGAGCTTTGTCGAGTGTTGCTCGATAATGTGGAAAATAAGATGAAAGG

CACCTGTGTAGAGGGCACCATACCCAAATTATTCCGCGGCAAAATGGTGTCCTATATCCAGTGTAAAGAAGTAGACTATCGGTCTGATAGAAGAGAAGAT

TATTATGATATCCAGCTAAGTATCAAAGGAAAGAAAAATATATTTGAATCATTTGTGGATTATGTGGCAGTAGAACAGCTCGATGGGGACAATAAATACG

ACGCTGGGGAACATGGCTTACAGGAAGCAGAGAAAGGTGTGAAATTCCTAACATTGCCACCAGTGTTACATCTACAACTGATGAGATTTATGTATGACCC

TCAGACGGACCAAAATATCAAGATCAATGATAGGTTTGAATTCCCAGAGCAGTTACCACTTGATGAATTTTTGCAAAAAACAGATCCTAAGGACCCTGCA

AATTATATTCTTCATGCAGTCCTGGTTCATAGTGGAGATAATCATGGTGGACATTATGTGGTTTATCTAAACCCCAAAGGGGATGGCAAATGGTGTAAAT

TTGATGACGACGTGGTGTCAAGGTGTACTAAAGAGGAAGCAATTGAGCACAATTATGGGGGTCACGATGACGACCTGTCTGTTCGACACTGCACTAATGC

TTACATGTTAGTCTACATCAGGGAATCAAAACTGAGTGAAGTTTTACAGGCGGTCACCGACCATGATATTCCTCAGCAGTTGGTGGAGCGATTACAAGAA

GAGAAAAGGATCGAGGCTCAGAAGCGGAAGGAGCGGCAGGAAGCCCATCTCTATATGCAAGTGCAGATAGTCGCAGAGGACCAGTTTTGTGGCCACCAAG

GGAATGACATGTACGATGAAGAAAAAGTGAAATACACTGTGTTCAAAGTATTGAAGAACTCCTCGCTTGCTGAGTTTGTTCAGAGCCTCTCTCAGACCAT

GGGATTTCCACAAGATCAAATTCGATTGTGGCCCATGCAAGCAAGGAGTAATGGAACAAAACGACCAGCAATGTTAGATAATGAAGCCGACGGCAATAAA

ACAATGATTGAGCTCAGTGATAATGAAAACCCTTGGACAATATTCCTGGAAACAGTTGATCCCGAGCTGGCTGCTAGTGGAGCGACCTTACCCAAGTTTG

ATAAAGATCATGATGTAATGTTATTTTTGAAGATGTATGATCCCAAAACGCGGAGCTTGAATTACTGTGGGCATATCTACACACCAATATCCTGTAAAAT

ACGTGACTTGCTCCCAGTTATGTGTGACAGAGCAGGATTTATTCAAGATACTAGCCTTATCCTCTATGAGGAAGTTAAACCGAATTTAACAGAGAGAATT

 M  N  H  Q  Q  Q  Q  Q  Q  Q  K  A   G

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

 A   L   S   D  G  H  N  T   A   E   E   D  M  E   D  D  T   S   W  R   S   E   A   T   F   Q  F   T   V  E   R   F   S   

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

SgfI (6)
PvuI (7)

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

Bsu36I (291)

NgoMIV (441)

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

SacII (722) Eco47III (788)

BsrGI (1143)

BsrGI (1286)

HpaI (1395)

SacII (1533)

EcoRV (1606)

Bsu36I (1885)

BstEII (2151)

BsrBI (2230) MscI (2289)

SspI (2538) BsaBI (2599)

BspHI [m] (2605)

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



CAGGACTATGACGTGTCTCTTGATAAAGCCCTTGATGAACTAATGGATGGTGACATCATAGTATTTCAGAAGGATGACCCTGAAAATGATAACAGTGAAT

TACCCACCGCAAAGGAGTATTTCCGAGATCTCTACCACCGCGTTGATGTCATTTTCTGTGATAAAACAATCCCTAATGATCCTGGATTTGTGGTTACGTT

ATCAAATAGAATGAATTATTTTCAGGTTGCAAAGACAGTTGCACAGAGGCTCAACACAGATCCAATGTTGCTGCAGTTTTTCAAGTCTCAAGGTTATAGG

GATGGCCCAGGTAATCCTCTTAGACATAATTATGAAGGTACTTTAAGAGATCTTCTACAGTTCTTCAAGCCTAGACAACCTAAGAAACTTTACTATCAGC

AGCTTAAGATGAAAATCACAGACTTTGAGAACAGGCGAAGTTTTAAATGTATATGGTTAAACAGCCAATTTAGGGAAGAGGAAATAACACTATATCCAGA

CAAGCATGGGTGTGTCCGGGACCTGTTAGAAGAATGTAAAAAGGCCGTGGAGCTTGGGGAGAAAGCATCAGGGAAACTTAGGCTGCTAGAAATTGTAAGC

TACAAAATCATTGGTGTTCATCAAGAAGATGAACTATTAGAATGTTTATCTCCTGCAACGAGCCGGACGTTTCGAATAGAGGAAATCCCTTTGGACCAGG

TGGACATAGACAAAGAGAATGAGATGCTTGTCACAGTGGCGCATTTCCATAAAGAGGTCTTCGGAACGTTCGGAATCCCGTTTTTGCTGAGGATACACCA

GGGCGAGCATTTTCGAGAAGTGATGAAGCGAATCCAGAGCCTGCTGGACATCCAGGAGAAGGAGTTTGAGAAGTTTAAATTTGCAATTGTAATGATGGGC

CGACACCAGTACATAAATGAAGACGAGTATGAAGTAAATTTGAAAGACTTTGAGCCACAGCCCGGTAATATGTCTCATCCTCGGCCTTGGCTAGGGCTCG

ACCACTTCAACAAAGCCCCAAAGAGGAGTCGCTACACTTACCTTGAAAAGGCCATTAAAATCCATAACTAGGGCCTCATGGCTAGCTGGCCAGACATGAT

AAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATT

ATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCT

ACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAG

GCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTC

TTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGT

TTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGAC

AGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCA

CAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCT

GACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCA

ATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGA

CCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGGTGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATG

ATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGCTTATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCC

CATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTT

GGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCC

AAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACAC

TTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATT

GACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAACATGTGAGCAAAAGG

 •  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 

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

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

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

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

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

  K  H  G  C  V  R   D  L   L   E   E   C   K  K  A   V  E   L   G  E   K  A   S   G  K  L   R   L   L   E   I   V  S  

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

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

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

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

D  H  F   N  K  A   P   K  R   S   R   Y   T   Y   L   E   K  A   I   K  I   H  N  • 

BglII (2925)

PstI (3070)

BglII (3147)

BsaBI (3207)

BstBI (3470)

Psp1406I (3564)

NheI (3880)
MscI (3886)

HpaI (4018)

SapI (4296)

SspI (4353) SwaI (4367)

StuI (4792)

XmnI (4934)

AseI (5000)

SpeI (5155)

SnaBI (5283)

NdeI (5388)

SdaI (5566)
PstI (5567)

PacI (5574)

2801

2901

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4001

4101

4201

4301

4401

4501

4601

4701

4801

4901

5001

5101

5201

5301

5401

5501

141

115

82

48

15

747

780

813

847

880

913

947

980

1013

1047

1080



CCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAG

AGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACC

TGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGT

GCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCC

ACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTA

TCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAA

GCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATT

TTGGTCATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACT

AACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

ApaLI (5898)

PacI (6314) SwaI (6323) NotI (6333)
EagI (6334)

5601

5701

5801

5901

6001

6101

6201

6301

6401
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