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pUNO1-hDDX21
(5532 bp)

BsrS2

SV40 p(A)

(h) ßglobin p(A)

pMB1 ori
hEF1-HTLV prom

hCMV enh

hCMV prom

EM7

hDDX21

SgfI (6)
PvuI (7)

EcoNI (96)
Psp1406I (203)

HindIII (245)
EcoNI (287)

NgoMIV (441)
KasI (535)

AgeI (552)
SphI (560)

XmnI (1266)

BsaBI (1485)
EcoRV (1489)
XcmI (1524)
BglII (1545)

NdeI (1739)

BbrPI (2054)
ClaI (2129)

HindIII (2279)
XcmI (2297)

AfeI (2438)
Eco47III (2438)

SspI (2506)
MscI (2681)

NheI (2914)
MscI (2920)

HpaI (3052)

SspI (3387)
SwaI (3401)

EcoO109I (3462)

SacI (3662)
BstXI (3691)

StuI (3826)

XmnI (3968)
BspHI (3976)

AseI (4034)
SacI (4091)

SpeI (4189)

SnaBI (4317)

NdeI (4422)

SdaI (4600)
PstI (4601)

PacI (4608)
BspLU11I (4618)

ApaLI (4932)

PacI (5348)
SwaI (5357)

NotI (5367)
EagI (5368)



GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCAGCATGCCGGGAAAACTCCGTAGTGACGCTGGTTTGGAATC

AGACACCGCAATGAAAAAAGGGGAGACACTGCGAAAGCAAACCGAGGAGAAAGAGAAAAAAGAGAAGCCAAAATCTGATAAGACTGAAGAGATAGCAGAA

GAGGAAGAAACTGTTTTCCCCAAAGCTAAACAAGTTAAAAAGAAAGCAGAGCCTTCTGAAGTTGACATGAATTCTCCTAAATCCAAAAAGGCAAAAAAGA

AAGAGGAGCCATCTCAAAATGACATTTCTCCTAAAACCAAAAGTTTGAGAAAGAAAAAGGAGCCCATTGAAAAGAAAGTGGTTTCTTCTAAAACCAAAAA

AGTGACAAAAAATGAGGAGCCTTCTGAGGAAGAAATAGATGCTCCTAAGCCCAAGAAGATGAAGAAAGAAAAGGAAATGAATGGAGAAACTAGAGAGAAA

AGCCCCAAACTGAAGAATGGATTTCCTCATCCTGAACCGGACTGTAACCCCAGTGAAGCTGCCAGTGAAGAAAGTAACAGTGAGATAGAGCAGGAAATAC

CTGTGGAACAAAAAGAAGGCGCTTTCTCTAATTTTCCCATATCTGAAGAAACTATTAAACTTCTCAAAGGCCGAGGAGTGACCTTCCTATTTCCTATACA

AGCAAAGACATTCCATCATGTTTACAGCGGGAAGGACTTAATTGCACAGGCACGGACAGGAACTGGGAAGACATTCTCCTTTGCCATCCCTTTGATTGAG

AAACTTCATGGGGAACTGCAAGACAGGAAGAGAGGCCGTGCCCCTCAGGTACTGGTTCTTGCACCTACAAGAGAGTTGGCAAATCAAGTAAGCAAAGACT

TCAGTGACATCACAAAAAAGCTGTCAGTGGCTTGTTTTTATGGTGGAACTCCCTATGGAGGTCAATTTGAACGCATGAGGAATGGGATTGATATCCTGGT

TGGAACACCAGGTCGTATCAAAGACCACATACAGAATGGCAAACTAGATCTCACCAAACTTAAGCATGTTGTCCTGGATGAAGTGGACCAGATGTTGGAT

ATGGGATTTGCTGATCAAGTGGAAGAGATTTTAAGTGTGGCATACAAGAAAGATTCTGAAGACAATCCCCAAACATTGCTTTTTTCTGCAACTTGCCCTC

ATTGGGTATTTAATGTTGCCAAGAAATACATGAAATCTACATATGAACAGGTGGACCTGATTGGTAAAAAGACTCAGAAAACGGCAATAACTGTGGAGCA

TCTGGCTATTAAGTGCCACTGGACTCAGAGGGCAGCAGTTATTGGGGATGTCATCCGAGTATATAGTGGTCATCAAGGACGCACTATCATCTTTTGTGAA

ACCAAGAAAGAAGCCCAGGAGCTGTCCCAGAATTCAGCTATAAAGCAGGATGCTCAGTCCTTGCATGGAGACATTCCACAGAAGCAAAGGGAAATCACCC

TGAAAGGTTTTAGAAATGGTAGTTTTGGAGTTTTGGTGGCAACCAATGTTGCTGCACGTGGGTTAGACATCCCTGAGGTTGATTTGGTTATACAAAGCTC

TCCACCAAAGGATGTAGAGTCCTACATTCATCGATCCGGGCGGACAGGCAGAGCTGGAAGGACGGGGGTGTGCATCTGCTTTTATCAGCACAAGGAAGAA

TATCAGTTAGTACAAGTGGAGCAAAAAGCGGGAATTAAGTTCAAACGAATAGGTGTTCCTTCTGCAACAGAAATAATAAAAGCTTCCAGCAAAGATGCCA

TCAGGCTTTTGGATTCCGTGCCTCCCACTGCCATTAGTCACTTCAAACAATCAGCTGAGAAGCTGATAGAGGAGAAGGGAGCTGTGGAAGCTCTGGCAGC

AGCACTGGCCCATATTTCAGGTGCCACGTCCGTAGACCAGCGCTCCTTGATCAACTCAAATGTGGGTTTTGTGACCATGATCTTGCAGTGCTCAATTGAA

ATGCCAAATATTAGTTATGCTTGGAAAGAACTTAAAGAGCAGCTGGGCGAGGAGATTGATTCCAAAGTGAAGGGAATGGTTTTTCTCAAAGGAAAGCTGG

GTGTTTGCTTTGATGTACCTACCGCATCAGTAACAGAAATACAGGAGAAATGGCATGATTCACGACGCTGGCAGCTCTCTGTGGCCACAGAGCAACCAGA

ACTGGAAGGACCACGGGAAGGATATGGAGGCTTCAGGGGACAGCGGGAAGGCAGTCGAGGCTTCAGGGGACAGCGGGACGGAAACAGAAGATTCAGAGGA

 M  P   G  K  L   R   S   D  A   G  L   E   S

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

 E   E   E   T   V  F   P   K  A   K  Q  V  K  K  K  A   E   P   S   E   V  D  M  N  S   P   K  S   K  K  A   K  K  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  L   E   G  P   R   E   G  Y   G  G  F   R   G  Q  R   E   G  S   R   G  F   R   G  Q  R   D  G  N  R   R   F   R   G 

SgfI (6)
PvuI (7)

EcoNI (96)

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

NgoMIV (441)

KasI (535) AgeI (552)
SphI (560)

XmnI (1266)

BsaBI (1485)
EcoRV (1489)

XcmI (1524) BglII (1545)

NdeI (1739)

BbrPI (2054)

ClaI (2129)

HindIII (2279) XcmI (2297)

AfeI (2438)
Eco47III (2438)

SspI (2506)

MscI (2681)

1

101

201
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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



CAGCGGGAAGGCAGTAGAGGCCCGAGAGGACAGCGATCAGGAGGTGGCAACAAAAGTAACAGATCCCAAAACAAAGGCCAGAAGCGGAGTTTCAGTAAAG

CATTTGGTCAATAAGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGA

AATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAG

GTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTAC

TTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAG

ATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAAT

AATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACT

TAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTG

GTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGA

TGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTC

AGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTG

TCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGGTGGCCCTCCTATAGTGAG

TCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGCTTATCTGACGGTTCACTAAACGAGCTCTGC

TTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAA

CAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATG

GTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGA

CGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCC

TATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACG

CCTGCAGGTTAATTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCC

TGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGC

TCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTT

CGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCC

GGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCT

AACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAA

CCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGA

CGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTAC

ATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGC
AAGTGCAGGTGCCAGAACATTTCTCTATCGAA

 •  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  R   E   G  S   R   G  P   R   G  Q  R   S   G  G  G  N  K  S   N  R   S   Q  N  K  G  Q  K  R   S   F   S   K  

A   F   G  Q  • 

NheI (2914)
MscI (2920)

HpaI (3052)

SspI (3387)

SwaI (3401) EcoO109I (3462)

SacI (3662) BstXI (3691)

StuI (3826)

XmnI (3968)

AseI (4034) SacI (4091)

SpeI (4189)

SnaBI (4317)

NdeI (4422)

SdaI (4600)
PstI (4601)

PacI (4608)

BspLU11I (4618)

ApaLI (4932)

PacI (5348) SwaI (5357) NotI (5367)
EagI (5368)

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

126

93

60

26

747

780
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