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pUNO1-mNFE2L2
(5000 bp)

BsrS2

SV40 p(A)

(h) ßglobin p(A)

pMB1 ori

hCMV enh

hCMV prom

EM7

hEF1-HTLV prom

mNFE2L2 (NRF2)

SgfI (6)
PvuI (7)

MfeI (82) EcoNI (96)
Psp1406I (203)

HindIII (245)
EcoNI (287)

Bsu36I (291)
NgoMIV (441)
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AgeI (552)
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PshAI (590)
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PshAI (673)
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MfeI (2531)

SapI (2798)
SspI (2855)

SwaI (2869)
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StuI (3294)

XmnI (3436)
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SacI (3559)

SpeI (3657)

SnaBI (3785)

NdeI (3890)

SdaI (4068)
PstI (4069)
PacI (4076)
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ApaLI (4400)

PacI (4816)
SwaI (4825)

NotI (4835)
EagI (4836)



GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCATCATGATGGACTTGGAGTTGCCACCGCCAGGACTACAGTC

CCAGCAGGACATGGATTTGATTGACATCCTTTGGAGGCAAGACATAGATCTTGGAGTAAGTCGAGAAGTGTTTGACTTTAGTCAGCGACAGAAGGACTAT

GAGCTGGAAAAACAGAAAAAACTCGAAAAGGAAAGACAAGAGCAACTCCAGAAGGAACAGGAGAAGGCCTTTTTCGCTCAGTTTCAACTGGATGAAGAAA

CAGGAGAATTCCTCCCAATTCAGCCGGCCCAGCATATCCAGACAGACACCAGTGGATCCGCCAGCTACTCCCAGGTTGCCCACATTCCCAAACAAGATGC

CTTGTACTTTGAAGACTGTATGCAGCTTTTGGCAGAGACATTCCCATTTGTAGATGACCATGAGTCGCTTGCCCTGGATATCCCCAGCCACGCTGAAAGT

TCAGTCTTCACTGCCCCTCATCAGGCCCAGTCCCTCAATAGCTCTCTGGAGGCAGCCATGACTGATTTAAGCAGCATAGAGCAGGACATGGAGCAAGTTT

GGCAGGAGCTATTTTCCATTCCCGAATTACAGTGTCTTAATACCGAAAACAAGCAGCTGGCTGATACTACCGCTGTTCCCAGCCCAGAAGCCACACTGAC

AGAAATGGACAGCAATTACCATTTTTACTCATCGATCTCCTCGCTGGAAAAAGAAGTGGGCAACTGTGGTCCACATTTCCTTCATGGTTTTGAGGATTCT

TTCAGCAGCATCCTCTCCACTGATGATGCCAGCCAGCTGACCTCCTTAGACTCAAATCCCACCTTAAACACAGATTTTGGCGATGAATTTTATTCTGCTT

TCATAGCAGAGCCCAGTGACGGTGGCAGCATGCCTTCCTCCGCTGCCATCAGTCAGTCACTCTCTGAACTCCTGGACGGGACTATTGAAGGCTGTGACCT

GTCACTGTGTAAAGCTTTCAACCCGAAGCACGCTGAAGGCACAATGGAATTCAATGACTCTGACTCTGGCATTTCACTGAACACAAGTCCCAGCCGAGCG

TCCCCAGAGCACTCCGTGGAGTCTTCCATTTACGGAGACCCACCGCCTGGGTTCAGTGACTCGGAAATGGAGGAGCTAGATAGTGCCCCTGGAAGTGTCA

AACAGAACGGCCCTAAAGCACAGCCAGCACATTCTCCTGGAGACACAGTACAGCCTCTGTCACCAGCTCAAGGGCACAGTGCTCCTATGCGTGAATCCCA

ATGTGAAAATACAACAAAAAAAGAAGTTCCCGTGAGTCCTGGTCATCAAAAAGCCCCATTCACAAAAGACAAACATTCAAGCCGCTTAGAGGCTCATCTC

ACACGAGATGAGCTTAGGGCAAAAGCTCTCCATATTCCATTCCCTGTCGAAAAAATCATTAACCTCCCTGTTGATGACTTCAATGAAATGATGTCCAAGG

AGCAATTCAATGAAGCTCAGCTCGCATTGATCCGAGATATACGCAGGAGAGGTAAGAATAAAGTCGCCGCCCAGAACTGTAGGAAAAGGAAGCTGGAGAA

CATTGTCGAGCTGGAGCAAGACTTGGGCCACTTAAAAGACGAGAGAGAAAAACTACTCAGAGAAAAGGGAGAAAACGACAGAAACCTCCATCTACTGAAA

AGGCGGCTCAGCACCTTGTATCTTGAAGTCTTCAGCATGTTACGTGATGAGGATGGAAAGCCTTACTCTCCCAGTGAATACTCTCTGCAGCAAACCAGAG

ATGGCAATGTGTTCCTTGTTCCCAAAAGCAAGAAGCCAGATACAAAGAAAAACTAGGTTCGGGAGGATGGAGCCTTTTCTGAGCTAGCTGGCCAGACATG

ATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCA

TTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCT

CTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCAT

 M  M  D  L   E   L   P   P   P   G  L   Q  S

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

 E   L   E   K  Q  K  K  L   E   K  E   R   Q  E   Q  L   Q  K  E   Q  E   K  A   F   F   A   Q  F   Q  L   D  E   E   

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

  L   Y   F   E   D  C  M  Q  L   L   A   E   T   F   P   F   V  D  D  H  E   S   L   A   L   D  I   P   S   H  A   E   S  

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

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

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

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

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

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

 S   P   E   H  S   V  E   S   S   I   Y   G  D  P   P   P   G  F   S   D  S   E   M  E   E   L   D  S   A   P   G  S   V  

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

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

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

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

  I   V  E   L   E   Q  D  L   G  H  L   K  D  E   R   E   K  L   L   R   E   K  G  E   N  D  R   N  L   H  L   L   K 

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

D  G  N  V  F   L   V  P   K  S   K  K  P   D  T   K  K  N  • 

SgfI (6)
PvuI (7)

MfeI (82) EcoNI (96)

Psp1406I (203) HindIII (245) EcoNI (287)
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NgoMIV (441)

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

PshAI (590)

BsaBI (618) BglII (645) PshAI (673)

StuI (764)

NgoMIV (822) BamHI (853)

EcoRV (976)

ClaI (1230)

SphI (1427)

HindIII (1511)

DraIII (1609)

PstI (2284)

NheI (2382)
MscI (2388)

HpaI (2520) MfeI (2531)

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

1

13

47

80

113

147

180

213

247

280

313

347

380

413

447

480

513

547

580



AGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGC

TCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAAT

GTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGG

ACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAG

CACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGC

CTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCT

CAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGC

GACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGGTGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGA

TGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGCTTATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCG

CCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGAC

TTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTG

CCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATAC

ACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTA

TTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAACATGTGAGCAAAA

GGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTC

AGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATA

CCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGT

GTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAG

CCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGG

TATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGC

AAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGA

TTTTGGTCATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAA

CTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

 •  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 

SapI (2798)

SspI (2855) SwaI (2869)

EcoO109I (2930)

SacI (3130) BstXI (3159)

StuI (3294)

XmnI (3436)

AseI (3502) SacI (3559)

SpeI (3657)

SnaBI (3785)

NdeI (3890)

SdaI (4068)
PstI (4069)

PacI (4076)

BspLU11I (4086)

ApaLI (4400)

PacI (4816) SwaI (4825) NotI (4835)
EagI (4836)

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

82

49

16
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