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pUNO1-hMSK1
(5602 bp)

BsrS2

SV40 p(A)

(h) ßglobin p(A)

pMB1 ori

hCMV enh

hCMV prom

EM7

hEF1-HTLV prom

hMSK1 (RPS6KA4)

SgfI (6)
PvuI (7)

MfeI (82)
EcoNI (96)

Psp1406I (203)
EcoNI (287)

Bsu36I (291)
NaeI (441)

NgoMI (441)
KasI (535)
AgeI (552)

BstEII (555)
NcoI (560)
KasI (589)
SacII (593)

AvrII (723)

Eco32I (1359)
EcoRV (1359)
XcmI (1454)
BbrPI (1478)
Eco72I (1478)

BamHI (1626)

NsiI (2164)
Ppu10I (2164)

ApaLI (2182)

BsrGI (2396)

BspEI (2661)
BspEI (2680)

PstI (2899)

NheI (2984)
HpaI (3122)

MfeI (3133)
EcoRI (3218)

SwaI (3471)

Eco147I (3896)
StuI (3896)

AseI (4104)
VspI (4104)

SpeI (4259)

Eco105I (4387)
SnaBI (4387)

NdeI (4492)

SdaI (4670)
PstI (4671)
PacI (4678)

BspLU11I (4688)

ApaLI (5002)

PacI (5418)
SwaI (5427)

NotI (5437)
EagI (5438)



GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCACCATGGAGGAGGAGGGTGGCAGCAGCGGCGGCGCCGCGGG

GACCAGCGCGGACGGCGGCGACGGAGGAGAGCAGCTCCTCACTGTCAAGCACGAGCTGCGGACTGCTAATTTGACAGGACATGCTGAGAAGGTGGGAATA

GAAAATTTTGAGCTCCTGAAGGTCCTAGGAACTGGAGCTTATGGAAAAGTATTTCTAGTTCGTAAAATAAGTGGCCATGATACTGGAAAGCTGTATGCCA

TGAAAGTTTTGAAAAAGGCAACAATCGTTCAAAAGGCCAAAACCACAGAGCATACAAGGACAGAACGACAAGTCCTGGAACACATTAGGCAGTCGCCATT

TTTGGTAACATTACATTATGCTTTCCAGACAGAAACCAAACTTCATCTCATTTTAGATTATATAAATGGTGGTGAACTTTTTACTCATCTTTCTCAAAGA

GAGCGTTTCACAGAGCATGAGGTGCAGATTTATGTTGGAGAGATTGTGCTTGCCCTCGAACATCTCCACAAGTTGGGGATTATATATCGTGATATTAAGC

TTGAGAATATTCTACTTGATTCTAATGGCCATGTGGTGCTGACAGATTTTGGTCTGAGTAAGGAGTTTGTGGCTGATGAAACTGAAAGAGCATATTCCTT

TTGTGGAACTATTGAATACATGGCACCAGATATTGTCAGAGGGGGAGATTCAGGACATGACAAGGCAGTTGACTGGTGGAGTTTGGGTGTTCTAATGTAT

GAATTACTAACTGGAGCATCTCCTTTCACTGTTGATGGAGAAAAAAATTCCCAAGCTGAGATATCTAGGAGAATATTAAAAAGTGAGCCTCCATATCCCC

AAGAAATGAGTGCTTTAGCGAAAGACCTAATTCAGCGTCTTTTGATGAAAGATCCCAAGAAGAGATTGGGATGTGGTCCACGTGATGCAGATGAAATCAA

AGAACATCTCTTCTTTCAGAAAATAAATTGGGATGATTTAGCCGCCAAAAAAGTGCCTGCACCATTTAAGCCAGTCATTCGAGATGAATTAGATGTGAGT

AACTTTGCAGAAGAGTTCACAGAAATGGATCCCACTTATTCTCCCGCAGCCCTGCCCCAGAGTTCTGAGAAGCTGTTTCAGGGCTATTCCTTTGTTGCTC

CTTCCATCCTATTCAAGCGTAATGCAGCTGTCATAGACCCTCTTCAGTTTCACATGGGAGTTGAACGTCCTGGAGTGACAAATGTTGCCAGGAGTGCAAT

GATGAAGGACTCTCCATTCTATCAACACTATGACCTAGATTTGAAGGACAAACCCCTGGGAGAAGGTAGTTTTTCAATTTGTCGAAAGTGTGTGCATAAA

AAAAGTAACCAAGCTTTTGCAGTCAAAATAATCAGCAAAAGGATGGAAGCCAATACTCAAAAGGAAATAACAGCTCTGAAACTCTGTGAAGGACACCCCA

ATATTGTGAAGTTGCATGAAGTTTTTCATGATCAGCTTCACACGTTTCTAGTGATGGAACTTCTGAATGGAGGAGAACTGTTTGAGCGCATTAAGAAAAA

GAAGCACTTCAGTGAGACGGAAGCCAGCTACATCATGAGGAAGCTTGTTTCAGCTGTAAGCCACATGCATGATGTTGGAGTGGTGCACAGGGATCTGAAA

CCTGAGAATTTATTGTTCACCGATGAAAATGACAATTTGGAAATTAAAATAATTGATTTTGGATTTGCACGGCTAAAGCCACCGGATAATCAGCCCCTGA

AGACTCCATGCTTCACCCTTCATTATGCCGCCCCAGAGCTCTTGAATCAGAACGGCTACGATGAGTCCTGTGACCTGTGGAGCTTGGGCGTCATTTTGTA

CACAATGTTGTCAGGACAGGTTCCCTTCCAATCTCATGACCGAAGTTTGACGTGTACCAGCGCGGTGGAAATCATGAAGAAAATTAAAAAGGGAGATTTC

TCCTTTGAAGGAGAAGCCTGGAAGAATGTATCCCAAGAGGCTAAAGATTTGATCCAAGGACTTCTCACAGTAGATCCAAACAAAAGGCTTAAAATGTCTG

GCTTGAGGTACAATGAATGGCTACAAGATGGAAGTCAGCTGTCCTCCAATCCTCTGATGACTCCGGATATTCTAGGATCTTCCGGAGCTGCCGTGCATAC

CTGTGTGAAAGCAACCTTCCACGCCTTTAACAAATACAAGAGAGAGGGGTTTTGCCTTCAGAATGTTGATAAGGCCCCTTTGGCTAAGAGAAGAAAAATG

 M  E   E   E   G  G  S   S   G  G  A   A   G

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

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

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

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

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

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

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

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

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

  E   H  L   F   F   Q  K  I   N  W  D  D  L   A   A   K  K  V  P   A   P   F   K  P   V  I   R   D  E   L   D  V  S  

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

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

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

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

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

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

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

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

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

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

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

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

SgfI (6)
PvuI (7)

MfeI (82) EcoNI (96)

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

NaeI (441)
NgoMI (441)

KasI (535) AgeI (552)
BstEII (555)

NcoI (560)

KasI (589)
SacII (593)

AvrII (723)

Eco32I (1359)
EcoRV (1359)

XcmI (1454) BbrPI (1478)
Eco72I (1478)

BamHI (1626)

NsiI (2164)
Ppu10I (2164)

ApaLI (2182)

BsrGI (2396)

BspEI (2661) BspEI (2680)

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



AAAAAGACTAGCACCAGTACCGAGACGCGCAGCAGTTCCAGTGAGAGTTCCCATTCTTCTTCCTCTCATTCTCACGGTAAAACTACACCCACCAAGACAC

TGCAGCCCAGCAATCCTGCCGACAGCAATAACCCGGAGACCCTCTTCCAGTTCTCGGACTCAGTAGCTTAGGCATGGTAGGAGTGCTAGCTGGCCAGACA

TGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAAC

CATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAAC

CTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGC

ATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTA

GCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAA

ATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATT

GGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATG

AGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGT

GCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGC

CTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTG

GCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCC

GATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGC T TATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTAC

CGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTA C T A G TCAAAACAAACTCCCATTGACGTCAATGGGGTGGA

GACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTA

CTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGA

TACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCA

TTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCC T G C AG G TT AA TTAAGAACATGTGAG

CAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTC

AAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACC

GGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGG

GCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGC

AGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTA

TTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTG

TTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTA

AGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAAT

CGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTA
TCGAA

 •  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 

 K  K  T   S   T   S   T   E   T   R   S   S   S   S   E   S   S   H  S   S   S   S   H  S   H  G  K  T   T   P   T   K  T   

L   Q  P   S   N  P   A   D  S   N  N  P   E   T   L   F   Q  F   S   D  S   V  A   • 

PstI (2899)

NheI (2984)

HpaI (3122) MfeI (3133)

EcoRI (3218)

SwaI (3471)

Eco147I (3896)
StuI (3896)

AseI (4104)
VspI (4104)

SpeI (4259)

Eco105I (4387)
SnaBI (4387)

NdeI (4492)

SdaI (4670)
PstI (4671)

PacI (4678) BspLU11I (4688)

ApaLI (5002)

PacI (5418) SwaI (5427) NotI (5437)
EagI (5438)

2801

2901

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4001

4101

4201

4300

4400

4500

4600

4698

4798

4898

4998

5098

5198

5298

5398

5498
5598

141

116

83

50

16

747

780
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