
100

pUNO1-mIRF8
(4516 bp)

(h) ßglobin p(A)

ori pMB1

hCMV enh

hCMV prom

EM7

BsrS2

hEF1-HTLV prom

mIRF8 (ICSBP1)

SgfI (6)
PvuI (7)

MfeI (82)
EcoNI (96)

Psp1406I (203)
HindIII (245)

EcoNI (287)
Bsu36I (291)

NgoMIV (441)
KasI (535)

AgeI (552)
BspLU11I (560)

XmaI (630)
SphI (684)

NgoMIV (688)
BsaBI (700)

BbrPI (789)

AgeI (851)

BstEII (1125)

BsaBI (1173)

EagI (1316)
BstEII (1350)

BspEI (1617)
XcmI (1640)

XcmI (1676)
BstAPI (1700)

BspEI (1773)
EcoRV (1777)

NheI (1873)

HpaI (2036)
MfeI (2047)

EcoRI (2132)SspI (2371)
SwaI (2385)

EcoO109I (2446)

XmnI (2952)
BspHI (2960)

AseI (3018)

SpeI (3173)

SnaBI (3301)

NdeI (3406)

PacI (3592)
BspLU11I (3602)

ApaLI (3916)

PacI (4332)
SwaI (4341)

NotI (4351)
EagI (4352)



GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTC AACATGTGTGACCGGAACGGCGGGCGGCGGCTGCGGCAGTG

GCTGATCGAACAGATCGACAGCAGCATGTACCCGGGGCTGATCTGGGAAAATGATGAGAAGACCATGTTCCGTATCCCCTGGAAGCATGCCGGCAAGCAG

GATTACAATCAGGAGGTGGACGCTTCCATCTTCAAGGCCTGGGCAGTTTTTAAAGGGAAGTTTAAAGAGGGAGACAAAGCTGAACCAGCCACGTGGAAGA

CGAGGTTACGCTGTGCTCTGAACAAGAGCCCAGATTTTGAAGAAGTGACTGACCGGTCCCAGCTGGACATTTCTGAGCCATATAAAGTTTACCGAATTGT

CCCCGAGGAAGAACAAAAATGCAAGCTGGGCGTGGCACCTGCAGGCTGCATGAGCGAAGTTCCTGAGATGGAGTGTGGCCGCTCAGAGATTGAGGAGCTG

ATCAAGGAACCTTCTGTGGATGAGTACATGGGTATGACCAAGAGGAGCCCATCCCCACCAGAGGCCTGCAGGAGCCAGATCCTCCCTGACTGGTGGGTCC

AGCAGCCCAGTGCAGGCCTGCCACTGGTGACCGGATATGCCGCCTATGACACACACCATTCAGCTTTCTCCCAGATGGTCATCAGCTTCTACTACGGGGG

CAAGCTGGTGGGCCAGGCCACCACCACCTGCCTTGAAGGCTGCCGTCTCTCCCTGAGCCAGCCGGGGCTGCCTAAGTTGTATGGGCCGGATGGCCTGGAA

CCCGTGTGCTTTCCGACGGCCGACACCATCCCCAGTGAGCGGCAGAGGCAGGTGACCCGGAAGCTGTTTGGGCACCTGGAACGTGGCGTGCTACTGCACA

GCAACCGCAAGGGCGTGTTCGTGAAGCGGCTGTGCCAGGGCCGCGTGTTCTGCAGCGGCAACGCGGTGGTGTGCAAGGGCAGGCCCAACAAGCTGGAGCG

GGACGAGGTGGTGCAGGTCTTTGACACCAACCAGTTCATCCGAGAGCTGCAGCAATTCTACGCCACCCAGAGCCGCCTACCTGACAGCAGGGTGGTCCTG

TGCTTCGGGGAGGAGTTTCCGGACACTGTGCCCTTGCGCTCCAAACTCATTCTGGTGCAGGTAGAGCAGCTGTATGCCAGGCAGCTGGTGGAGGAAGCGG

GCAAGAGCTGCGGTGCTGGCTCCCTGATGCCAGCCCTGGAGGAGCCCCAGCCGGACCAGGCTTTCCGCATGTTTCCGGATATCTGTACCTCACACCAGAG

ACCCTTTTTTAGAGAAAATCAACAGATCACCGTCTAAGCCTCAGTCCGGGCACCCCACCTCGCCTGAGCTCAAGCTAGCTCGACATGATAAGATACATTG

ATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTGAAATTTGTGATGCTATT

GCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTT

AAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGA

GGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCC

CAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCAT

TGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAAC

CTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGC

CATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTC
 •  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  

 M  C  D  R   N  G  G  R   R   L   R   Q  W

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

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

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

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

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

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

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

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

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

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

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

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

  P   F   F   R   E   N  Q  Q  I   T   V  • 

SgfI (6)
PvuI (7)

MfeI (82) EcoNI (96)

Psp1406I (203) HindIII (245) EcoNI (287)
Bsu36I (291)

NgoMIV (441)

KasI (535) AgeI (552) BspLU11I (560)

XmaI (630) SphI (684)
NgoMIV (688)

BsaBI (700) BbrPI (789)

AgeI (851)

BstEII (1125) BsaBI (1173)

EagI (1316) BstEII (1350)

BspEI (1617) XcmI (1640) XcmI (1676)

BstAPI (1700) BspEI (1773)
EcoRV (1777)

NheI (1873)

HpaI (2036) MfeI (2047)

EcoRI (2132)

SspI (2371) SwaI (2385)

EcoO109I (2446)

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
141

121

1

13

47

80

113

147

180

213

247

280

313

347

380

413



ATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACC

CTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGG

TGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGC

CGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGC T TATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCA

CCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCCATTGACG

TCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTA

ATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGT

ACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATG

GGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATTAA

GAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAA

AATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCC

TGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCG

CTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTA

TCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTA

GAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGG

TGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAA

AACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTT

TTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGA
ACATTTCTCTATCGAA

 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 

XmnI (2952)
BspHI (2960)

AseI (3018)

SpeI (3173)

SnaBI (3301)

NdeI (3406)

PacI (3592)

BspLU11I (3602)

ApaLI (3916)

PacI (4332) SwaI (4341) NotI (4351)
EagI (4352)

2701

2801

2901

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4001

4101

4201

4301

4401
4501

88

54

21
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