
150

pUNO1-hSALL4
(6399 bp)

BsrS2

SV40 p(A)

(h) ßglobin p(A)

pMB1 ori
hEF1-HTLV prom

hCMV enh

hCMV prom

hSALL4

SgfI (6)
PvuI (7) MfeI (82)

Psp1406I (203)
HindIII (245)

Bsu36I (291)
NgoMIV (441)

KasI (535)
AgeI (552)

KasI (669)
SacII (674)

PshAI (771)
BspHI (866)
BspEI (907)

XcmI (1076)
MscI (1088)

BstAPI (1159)
XhoI (1204)

BsaBI (1263)

XmaI (1520)
Eco47III (1555)
Bsu36I (1567)
XmaI (1575)
SacII (1661)
ScaI (1715)
BsrBI (1764)

ApaLI (1840)
EagI (1910)

NgoMIV (1912)

BstEII (2074)

NsiI (2308)
BstEII (2380)

SgrAI (2595)
ClaI (2632)

EcoRV (2893)
PshAI (3063)

Tth111I (3108)
DraIII (3177)

DraIII (3179)
NheI (3205)Eco47III (3208)

BsrBI (3226)
MscI (3359)

NcoI (3374)
XcmI (3422)

SphI (3482)
EcoRI (3750)
NheI (3756)

HpaI (3919)
MfeI (3930)

EcoRI (4015)

SspI (4254)
SwaI (4268)

StuI (4693)

AseI (4901)

SpeI (5056)

SnaBI (5184)

NdeI (5289)

SdaI (5467)
PacI (5475)

ApaLI (5799)

PacI (6215)
SwaI (6224)

NotI (6234)
EagI (6235)



GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCAACATGTCGAGGCGCAAGCAGGCGAAACCCCAGCACATCAA

CTCGGAGGAGGACCAGGGCGAGCAGCAGCCGCAGCAGCAGACCCCGGAGTTTGCAGATGCGGCCCCAGCGGCGCCCGCGGCGGGGGAGCTGGGTGCTCCA

GTGAACCACCCAGGGAATGACGAGGTGGCGAGTGAGGATGAAGCCACAGTAAAGCGGCTTCGTCGGGAGGAGACGCACGTCTGTGAGAAATGCTGTGCGG

AGTTCTTCAGCATCTCTGAGTTCCTGGAACATAAGAAAAATTGCACTAAAAATCCACCTGTCCTCATCATGAATGACAGCGAGGGGCCTGTGCCTTCAGA

AGACTTCTCCGGAGCTGTACTGAGCCACCAGCCCACCAGTCCCGGCAGTAAGGACTGTCACAGGGAGAATGGCGGCAGCTCAGAGGACATGAAGGAGAAG

CCGGATGCGGAGTCTGTGGTGTACCTAAAGACAGAGACAGCCCTGCCACCCACCCCCCAGGACATAAGCTATTTAGCCAAAGGCAAAGTGGCCAACACTA

ACGTGACCTTGCAGGCACTACGGGGCACCAAGGTGGCGGTGAATCAGCGGAGCGCGGATGCACTCCCTGCCCCCGTGCCTGGTGCCAACAGCATCCCGTG

GGTCCTCGAGCAGATCTTGTGTCTGCAGCAGCAGCAGCTACAGCAGATCCAGCTCACCGAGCAGATCCGCATCCAGGTGAACATGTGGGCCTCCCACGCC

CTCCACTCAAGCGGGGCAGGGGCCGACACTCTGAAGACCTTGGGCAGCCACATGTCTCAGCAGGTTTCTGCAGCTGTGGCTTTGCTCAGCCAGAAAGCTG

GAAGCCAAGGTCTGTCTCTGGATGCCTTGAAACAAGCCAAGCTACCTCACGCCAACATCCCTTCTGCCACCAGCTCCCTGTCCCCAGGGCTGGCACCCTT

CACTCTGAAGCCGGATGGGACCCGGGTGCTCCCGAACGTCATGTCCCGCCTCCCGAGCGCTTTGCTTCCTCAGGCCCCGGGCTCGGTGCTCTTCCAGAGC

CCTTTCTCCACTGTGGCACTAGACACATCCAAGAAAGGGAAGGGGAAGCCACCGAACATCTCCGCGGTGGATGTCAAACCCAAAGACGAGGCGGCCCTCT

ACAAGCACAAGTGTAAGTACTGTAGCAAGGTTTTTGGGACTGATAGCTCCTTGCAGATCCACCTCCGCTCCCACACTGGAGAGAGACCCTTCGTGTGCTC

TGTCTGTGGTCATCGCTTCACCACCAAGGGCAACCTCAAGGTGCACTTTCACCGACATCCCCAGGTGAAGGCAAACCCCCAGCTGTTTGCCGAGTTCCAG

GACAAAGTGGCGGCCGGCAATGGCATCCCCTATGCACTCTCTGTACCTGACCCCATAGATGAACCGAGTCTTTCTTTAGACAGCAAACCTGTCCTTGTAA

CCACCTCTGTAGGGCTACCTCAGAATCTTTCTTCGGGGACTAATCCCAAGGACCTCACGGGTGGCTCCTTGCCCGGTGACCTGCAGCCTGGGCCTTCTCC

AGAAAGTGAGGGTGGACCCACACTCCCTGGGGTGGGACCAAACTATAATTCCCCAAGGGCTGGTGGCTTCCAAGGGAGTGGGACCCCTGAGCCAGGGTCA

GAGACCCTGAAATTGCAGCAGTTGGTGGAGAACATTGACAAGGCCACCACTGATCCCAACGAATGTCTCATTTGCCACCGAGTCTTAAGCTGTCAGAGCT

CCCTCAAGATGCATTATCGCACCCACACCGGGGAGAGACCGTTCCAGTGTAAGATCTGTGGCCGAGCCTTTTCTACCAAAGGTAACCTGAAGACACACCT

TGGGGTTCACCGAACCAACACATCCATTAAGACGCAGCATTCGTGCCCCATCTGCCAGAAGAAGTTCACTAATGCCGTGATGCTGCAGCAACATATTCGG

ATGCACATGGGCGGTCAGATTCCCAACACGCCCCTGCCAGAGAATCCCTGTGACTTTACGGGTTCTGAGCCAATGACCGTGGGTGAGAACGGCAGCACCG

 M  S   R   R   K  Q  A   K  P   Q  H  I   N

  S   E   E   D  Q  G  E   Q  Q  P   Q  Q  Q  T   P   E   F   A   D  A   A   P   A   A   P   A   A   G  E   L   G  A   P  

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

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

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

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

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

  V  L   E   Q  I   L   C   L   Q  Q  Q  Q  L   Q  Q  I   Q  L   T   E   Q  I   R   I   Q  V  N  M  W  A   S   H  A  

 L   H  S   S   G  A   G  A   D  T   L   K  T   L   G  S   H  M  S   Q  Q  V  S  A   A   V  A   L   L   S   Q  K  A   

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

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

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

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

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

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

T   T   S   V  G  L   P   Q  N  L   S   S   G  T   N  P   K  D  L   T   G  G  S   L   P   G  D  L   Q  P   G  P   S   P

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

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

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

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

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

SgfI (6)
PvuI (7)

MfeI (82)

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

NgoMIV (441)

KasI (535) AgeI (552)

KasI (669)
SacII (674)

PshAI (771)

BspHI (866)

BspEI (907)

XcmI (1076) MscI (1088)

BstAPI (1159)

XhoI (1204) BsaBI (1263)

XmaI (1520) Eco47III (1555) Bsu36I (1567)
XmaI (1575)

SacII (1661)

ScaI (1715) BsrBI (1764)

ApaLI (1840)

EagI (1910)
NgoMIV (1912)

BstEII (2074)

NsiI (2308) BstEII (2380)

SgrAI (2595)
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201

301

401

501

601

701

801

901

1001

1101

1201

1301

1401

1501

1601

1701

1801

1901

2001

2101

2201

2301

2401

2501

1

13

47

80

113

147

180

213

247

280

313

347

380

413

447

480

513

547

580

613

647



GCGCTATCTGCCATGATGATGTCATCGAAAGCATCGATGTAGAGGAAGTCAGCTCCCAGGAGGCTCCCAGCAGCTCCTCCAAGGTCCCCACGCCTCTTCC

CAGCATCCACTCGGCATCACCCACGCTAGGGTTTGCCATGATGGCTTCCTTAGATGCCCCAGGGAAAGTGGGTCCTGCCCCTTTTAACCTGCAGCGCCAG

GGCAGCAGAGAAAACGGTTCCGTGGAGAGCGATGGCTTGACCAACGACTCATCCTCGCTGATGGGAGACCAGGAGTATCAGAGCCGAAGCCCAGATATCC

TGGAAACCACATCCTTCCAGGCACTCTCCCCGGCCAATAGTCAAGCCGAAAGCATCAAGTCAAAGTCTCCCGATGCTGGGAGCAAAGCAGAGAGCTCCGA

GAACAGCCGCACTGAGATGGAAGGTCGGAGCAGTCTCCCTTCCACGTTTATCCGAGCCCCGCCGACCTATGTCAAGGTTGAAGTTCCTGGCACATTTGTG

GGACCCTCGACATTGTCCCCAGGGATGACCCCTTTGTTAGCAGCCCAGCCACGCCGACAGGCCAAGCAACATGGCTGCACACGGTGTGGGAAGAACTTCT

CCTCTGCTAGCGCTCTTCAGATCCACGAGCGGACTCACACTGGAGAGAAGCCTTTTGTGTGCAACATTTGTGGGCGAGCTTTTACCACCAAAGGCAACTT

AAAGGTTCACTACATGACACACGGGGCGAACAATAACTCAGCCCGCCGTGGAAGGAAGTTGGCCATCGAGAACACCATGGCTCTGTTAGGTACGGACGGA

AAAAGAGTCTCAGAAATCTTTCCCAAGGAAATCCTGGCCCCTTCAGTGAATGTGGACCCTGTTGTGTGGAACCAGTACACCAGCATGCTCAATGGCGGTC

TGGCCGTGAAGACCAATGAGATCTCTGTGATCCAGAGTGGGGGGGTTCCTACCCTCCCGGTTTCCTTGGGGGCCACCTCCGTTGTGAATAACGCCACTGT

CTCCAAGATGGATGGCTCCCAGTCGGGTATCAGTGCAGATGTGGAAAAACCAAGTGCTACTGACGGCGTTCCCAAACACCAGTTTCCTCACTTCCTGGAA

GAAAACAAGATTGCGGTCAGCTAAGGGAGAACTTGCGTGGAAGGAGCAATGAATTCGCTAGCTCGACATGATAAGATACATTGATGAGTTTGGACAAACC

ACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCAT

TATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTC

TACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATA

GGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCT

CTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATG

TTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGA

CAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGC

ACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCC

TGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTC

AATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCG

ACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGGTGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGAT

GATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGC T TATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGC

CCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTA C T A G TCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGAC

TTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTG

CCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATAC

ACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTA

 •  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 

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

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

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

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

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

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

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

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

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

L   A   V  K  T   N  E   I   S   V  I   Q  S   G  G  V  P   T   L   P   V  S   L   G  A   T   S   V  V  N  N  A   T   V

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

 E   N  K  I   A   V  S   • 

ClaI (2632)

EcoRV (2893)

PshAI (3063)

Tth111I (3108) DraIII (3177)
DraIII (3179)

NheI (3205)
Eco47III (3208)

BsrBI (3226)

MscI (3359) NcoI (3374)

XcmI (3422) SphI (3482)

EcoRI (3750)
NheI (3756)

HpaI (3919) MfeI (3930)

EcoRI (4015)

SspI (4254) SwaI (4268)

StuI (4693)

AseI (4901)

SpeI (5056)

SnaBI (5184)

NdeI (5289)

2601

2701

2801

2901

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4001

4101

4201

4301

4401

4501

4601

4701

4801

4901

5001

5100

5200

5300

141

115

82

49

15

680

713

747

780

813

847

880

913

947

980

1013

1047



TTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCC T G C AG G TT AA TTAAGAACATGTGAGCAA

AAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAG

TCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGA

TACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCT

GTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGC

AGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTT

GGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTT

GCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGG

GATTTTGGTCATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGT

AACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCG
AA

SdaI (5467)PacI (5475)

ApaLI (5799)

PacI (6215) SwaI (6224) NotI (6234)
EagI (6235)

5400

5498

5598

5698

5798

5898

5998

6098

6198

6298
6398
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