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pUNO1-hMSK2
(5524 bp)

BsrS2

SV40 p(A)

(h) ßglobin p(A)

pMB1 ori

hCMV enh

hCMV prom

EM7

hEF1-HTLV prom

hMSK2 (RPS6KA4)

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

Psp1406I (203)
PvuII (239)

HindIII (245)
Bsu36I (291)

NaeI (441)
NgoMI (441)

KasI (535)
AgeI (552)

BstEII (555)
NcoI (560)

FspI (761)
Eco47III (815)
KasI (843)

ScaI (953)

XcmI (1160)

BamHI (1319)

BamHI (1398)
BspEI (1445)

EcoRI (1561)
SandI (1613)

Eco47III (1747)

DraIII (1969)
PvuII (1987)

FspI (2090)
ApaLI (2140)

NotI (2232)

BsrGI (2357)
XcmI (2388)

StuI (2474)
XhoI (2554)

BspEI (2615)
XhoI (2632)

NheI (2906)

HpaI (3044)
MfeI (3055)

EcoRI (3140)

SspI (3379)
SwaI (3393)

SacI (3654)

StuI (3818)

XmnI (3960)
BspHI (3968)

AseI (4026)
VspI (4026)

SacI (4083)

SpeI (4181)

Eco105I (4309)
SnaBI (4309)

NdeI (4414)

SdaI (4592)
PacI (4600)

BspLU11I (4610)

ApaLI (4924)

PacI (5340)
SwaI (5349)
NotI (5359)



GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCACCATGGGGGACGAGGACGACGATGAGAGCTGCGCCGTGGA

GCTGCGGATCACAGAAGCCAACCTGACCGGGCACGAGGAGAAGGTGAGCGTGGAGAACTTCGAGCTGCTCAAGGTGCTGGGCACGGGAGCCTACGGCAAG

GTGTTCCTGGTGCGGAAGGCGGGCGGGCACGACGCGGGGAAGCTGTACGCCATGAAGGTGCTGCGCAAGGCGGCGCTGGTGCAGCGCGCCAAGACGCAGG

AGCACACGCGCACCGAGCGCTCGGTGCTGGAGCTGGTGCGCCAGGCGCCCTTCCTGGTCACGCTGCACTACGCTTTCCAGACGGATGCCAAGCTGCACCT

CATCCTGGACTATGTGAGCGGCGGGGAGATGTTCACCCACCTCTACCAGCGCCAGTACTTCAAGGAGGCTGAGGTGCGCGTGTATGGGGGTGAGATCGTG

CTGGCCCTGGAACACCTGCACAAGCTCGGCATCATTTACCGAGACCTGAAACTGGAGAATGTGCTGCTGGACTCCGAGGGCCACATTGTCCTCACGGACT

TCGGGCTGAGCAAGGAGTTCCTGACGGAGGAGAAAGAGCGGACCTTCTCCTTCTGTGGCACCATCGAGTACATGGCCCCCGAAATCATCCGTAGCAAGAC

GGGGCATGGCAAGGCTGTGGACTGGTGGAGCCTGGGCATCTTGCTCTTCGAGCTGCTGACGGGGGCCTCGCCCTTCACCCTGGAGGGCGAGAGGAACACG

CAGGCTGAGGTGTCTCGACGGATCCTGAAGTGCTCCCCTCCCTTCCCCCCTCGGATCGGGCCCGTGGCGCAGGACCTGCTGCAGCGGCTGCTTTGTAAGG

ATCCTAAGAAGCGATTGGGCGCGGGGCCCCAGGGGGCACAAGAAGTCCGGAACCATCCCTTCTTCCAGGGCCTCGATTGGGTGGCTCTGGCTGCCAGGAA

GATTCCAGCCCCATTCCGGCCCCAAATCCGCTCAGAGCTGGATGTGGGCAACTTTGCGGAGGAATTCACTCGGCTGGAGCCTGTCTACTCACCCCCTGGC

AGCCCCCCACCTGGGGACCCCCGAATCTTTCAGGGATACTCCTTTGTGGCACCCTCCATTCTCTTTGACCACAACAACGCGGTGATGACCGATGGGCTGG

AAGCGCCTGGTGCTGGAGACCGGCCAGGTCGGGCAGCGGTGGCCAGGAGCGCTATGATGCAGGACTCGCCCTTCTTCCAGCAGTACGAGCTGGACCTGCG

GGAGCCTGCGCTGGGCCAGGGCAGCTTTTCTGTGTGTCGCCGCTGCCGCCAGCGCCAGAGCGGCCAGGAGTTCGCAGTCAAGATCCTCAGTCGCAGGCTG

GAGGCGAACACGCAGCGCGAAGTGGCTGCCCTGCGCCTGTGCCAGTCACACCCCAACGTGGTGAATCTGCACGAGGTGCATCACGACCAGCTGCACACGT

ACCTGGTCCTGGAGCTGCTGCGGGGCGGGGAGCTGCTGGAGCACATCCGCAAGAAGCGGCACTTCAGCGAGTCGGAAGCAAGCCAGATCCTGCGCAGCCT

CGTGTCGGCCGTGAGCTTCATGCACGAGGAGGCGGGCGTGGTGCACCGCGACCTCAAGCCGGAGAACATCCTGTACGCCGACGACACGCCCGGGGCCCCG

GTGAAAATCATCGACTTCGGGTTCGCGCGGTTGCGGCCGCAGAGTCCCGGGGTGCCCATGCAGACGCCCTGCTTCACGCTGCAGTACGCTGCCCCCGAGC

TGCTGGCGCAGCAGGGCTACGACGAGTCCTGCGACCTCTGGAGCCTGGGCGTCATTCTGTACATGATGCTGTCGGGGCAGGTCCCCTTCCAGGGGGCCTC

TGGCCAGGGCGGGCAGAGCCAGGCGGCCGAGATCATGTGCAAAATCCGCGAGGGGCGCTTCTCCCTTGACGGGGAGGCCTGGCAGGGTGTATCCGAGGAA

 M  G  D  E   D  D  D  E   S   C   A   V  E

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

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

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

F   G  L   S   K  E   F   L   T   E   E   K  E   R   T   F   S   F   C   G  T   I   E   Y   M  A   P   E   I   I   R   S   K  T
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GCCAAGGAGCTGGTCCGAGGGCTCCTGACCGTGGACCCCGCCAAGCGGCTGAAGCTCGAGGGACTGCGGGGCAGCTCGTGGCTGCAGGACGGCAGCGCGC

GCTCCTCGCCCCCGCTCCGGACGCCCGACGTGCTCGAGTCCTCTGGGCCCGCAGTGCGCTCGGGTCTCAACGCCACCTTCATGGCATTCAACCGGGGCAA

GCGGGAGGGCTTCTTCCTGAAGAGCGTGGAGAACGCACCCCTGGCCAAGCGGCGGAAGCAGAAGCTGCGGAGCGCCACCGCCTCCCGCCGGGGCTCCCCT

GCACCAGCCAACCCGGGCCGAGCCCCCGTCGCCGCCAAAGGGGCCCCCCGCCGAGCCAACGGCCCCCTGCCCCCCTCCTAATCCCCACCACTGTGACCCC

CTTCCCGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTG

ATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGA

GGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCC

TTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTG

TATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAA

TACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAAC

AAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGAC

CAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTG

TCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGA

CAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATA

GAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTA

TACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGC T TATCTGACGGTTCACTAAACGAGCTCTGCTTATATAG

ACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTA C T A G TCAAAACAAACTC

CCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAG

CGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAAT

AGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGC

GTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCC T G C A

G G TT AA TTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACG

AGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCC

TGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTG

TAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAA

GACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTA

CGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACC

GCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTC

 •  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 

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

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

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

 A   P   A   N  P   G  R   A   P   V  A   A   K  G  A   P   R   R   A   N  G  P   L   P   P   S   • 

XhoI (2554)

BspEI (2615) XhoI (2632)

NheI (2906)

HpaI (3044) MfeI (3055)

EcoRI (3140)

SspI (3379) SwaI (3393)

SacI (3654)

StuI (3818)

XmnI (3960)
BspHI (3968)

AseI (4026)
VspI (4026)

SacI (4083)

SpeI (4181)

Eco105I (4309)
SnaBI (4309)

NdeI (4414)

SdaI (4592)

PacI (4600) BspLU11I (4610)

ApaLI (4924)

2501

2601

2701

2801

2901

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4001

4101

4200

4300

4400

4500

4599

4698

4798

4898

4998

5098

5198

141

124

90

57

24

647

680

713

747

AGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTG

TGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTG
CAGGTGCCAGAACATTTCTCTATCGAA

PacI (5340) SwaI (5349) NotI (5359)
5298

5398
5498
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