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pUNO1-hMST1
(5336 bp)

BsrS2

SV40 p(A)

(h) ßglobin p(A)

pMB1 ori
hEF1-HTLV prom

hCMV enh

hCMV prom

EM7

hMST1 (HGFL)

SgfI (6)
PvuI (7)

MfeI (82)
EcoNI (96)

Psp1406I (203)
HindIII (245)

EcoNI (287)
Bsu36I (291)

NaeI (441)
NgoMI (441)

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

NcoI (560)
SandI (605)

XmnI (630)
SrfI (687)

XmaI (688)
NcoI (786)

NcoI (805)
Eco105I (877)
BsiWI (879)

Acc65I (911)
NcoI (923)
BstXI (929)
BspEI (1004)

PshAI (1255)
BsrBI (1300)
NcoI (1306)
BamHI (1323)

MluI (1526)
KasI (1578)
SphI (1607)
BssHII (1611)

BsrGI (1642)

SphI (1791)
NcoI (1839)

XcmI (2000)

SandI (2222)
Bsu36I (2252)

BglII (2287)
Tth111I (2407)

ApaLI (2496)
FspI (2614)

MluI (2644)
XcmI (2712)

NheI (2718)
HpaI (2856)

MfeI (2867)
EcoRI (2952)

SspI (3191)
SwaI (3205)

SacI (3466)
BstXI (3495)

Eco147I (3630)
StuI (3630)

XmnI (3772)
AseI (3838)

VspI (3838)
SacI (3895)

SpeI (3993)

Eco105I (4121)

SdaI (4404)
PstI (4405)

PacI (4412)
BspLU11I (4422)

ApaLI (4736)

PacI (5152)
SwaI (5161)

NotI (5171)
EagI (5172)



GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCACCATGGGGTGGCTCCCACTCCTGCTGCTTCTGACTCAATG

CTTAGGGGTCCCTGGGCAGCGCTCGCCATTGAATGACTTCCAAGTGCTCCGGGGCACAGAGCTACAGCACCTGCTACATGCGGTGGTGCCCGGGCCTTGG

CAGGAGGATGTGGCAGATGCTGAAGAGTGTGCTGGTCGCTGTGGGCCCTTAATGGACTGCCGGGCCTTCCACTACAACGTGAGCAGCCATGGTTGCCAAC

TGCTGCCATGGACTCAACACTCGCCCCACACGAGGCTGCGGCGTTCTGGGCGCTGTGACCTCTTCCAGAAGAAAGACTACGTACGGACCTGCATCATGAA

CAATGGGGTTGGGTACCGGGGCACCATGGCCACGACCGTGGGTGGCCTGCCCTGCCAGGCTTGGAGCCACAAGTTCCCGAATGATCACAAGTACACGCCC

ACTCTCCGGAATGGCCTGGAAGAGAACTTCTGCCGTAACCCTGATGGCGACCCCGGAGGTCCTTGGTGCTACACAACAGACCCTGCTGTGCGCTTCCAGA

GCTGCGGCATCAAATCCTGCCGGGAGGCCGCGTGTGTCTGGTGCAATGGCGAGGAATACCGCGGCGCGGTAGACCGCACGGAGTCAGGGCGCGAGTGCCA

GCGCTGGGATCTTCAGCACCCGCACCAGCACCCCTTCGAGCCGGGCAAGTTCCTCGACCAAGGTCTGGACGACAACTATTGCCGGAATCCTGACGGCTCC

GAGCGGCCATGGTGCTACACTACGGATCCGCAGATCGAGCGAGAGTTCTGTGACCTCCCCCGCTGCGGGTCCGAGGCACAGCCCCGCCAAGAGGCCACAA

CTGTCAGCTGCTTCCGCGGGAAGGGTGAGGGCTACCGGGGCACAGCCAATACCACCACTGCGGGCGTACCTTGCCAGCGTTGGGACGCGCAAATCCCTCA

TCAGCACCGATTTACGCCAGAAAAATACGCGTGCAAAGACCTTCGGGAGAACTTCTGCCGGAACCCCGACGGCTCAGAGGCGCCCTGGTGCTTCACACTG

CGGCCCGGCATGCGCGCGGCCTTTTGCTACCAGATCCGGCGTTGTACAGACGACGTGCGGCCCCAGGACTGCTACCACGGCGCAGGGGAGCAGTACCGCG

GCACGGTCAGCAAGACCCGCAAGGGTGTCCAGTGCCAGCGCTGGTCCGCTGAGACGCCGCACAAGCCGCAGTTCACGTTTACCTCCGAACCGCATGCACA

ACTGGAGGAGAACTTCTGCCGGAACCCAGATGGGGATAGCCATGGGCCCTGGTGCTACACGATGGACCCAAGGACCCCATTCGACTACTGTGCCCTGCGA

CGCTGCGCTGATGACCAGCCGCCATCAATCCTGGACCCCCCAGACCAGGTGCAGTTTGAGAAGTGTGGCAAGAGGGTGGATCGGCTGGATCAGCGGCGTT

CCAAGCTGCGCGTGGTTGGGGGCCATCCGGGCAACTCACCCTGGACAGTCAGCTTGCGGAATCGGCAGGGCCAGCATTTCTGCGGGGGGTCTCTAGTGAA

GGAGCAGTGGATACTGACTGCCCGGCAGTGCTTCTCCTCCTGCCATATGCCTCTCACGGGCTATGAGGTATGGTTGGGCACCCTGTTCCAGAACCCACAG

CATGGAGAGCCAAGCCTACAGCGGGTCCCAGTAGCCAAGATGGTGTGTGGGCCCTCAGGCTCCCAGCTTGTCCTGCTCAAGCTGGAGAGATCTGTGACCC

TGAACCAGCGTGTGGCCCTGATCTGCCTGCCCCCTGAATGGTATGTGGTGCCTCCAGGGACCAAGTGTGAGATTGCAGGCTGGGGTGAGACCAAAGGTAC
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247
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447
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GGGTAATGACACAGTCCTAAATGTGGCCTTGCTGAATGTCATCTCCAACCAGGAGTGTAACATCAAGCACCGAGGACGTGTGCGGGAGAGTGAGATGTGC

ACTGAGGGACTGTTGGCCCCTGTGGGGGCCTGTGAGGGTGACTACGGGGGCCCACTTGCCTGCTTTACCCACAACTGCTGGGTCCTGGAAGGAATTATAA

TCCCCAACCGAGTATGCGCAAGGTCCCGCTGGCCAGCTGTCTTCACGCGTGTCTCTGTGTTTGTGGACTGGATTCACAAGGTCATGAGACTGGGTTAGGC

CCAGCCTTGATGCCATATGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTT

GTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGG

GGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCT

CTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTT

TAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAG

AAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTG

GACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAAT

GGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACC

CTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGG

CTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTT

GTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAG

TGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGC T TATCTGACGGTTCACTAAACGAGCT

CTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTA C T A G T

CAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCA

TCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTC

ATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAA

GTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATG

TAACGCC T G C AG G TT AA TTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCC

GCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCT

CGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTAT

CTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGT

CCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTG

GTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGC

AAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGG

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

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

I   P   N  R   V  C  A   R   S   R   W  P   A   V  F   T   R   V  S   V  F   V  D  W  I   H  K  V  M  R   L   G  • 

Tth111I (2407) ApaLI (2496)

FspI (2614) MluI (2644)

XcmI (2712)
NheI (2718)

HpaI (2856) MfeI (2867)

EcoRI (2952)

SspI (3191)

SwaI (3205)

SacI (3466) BstXI (3495)

Eco147I (3630)
StuI (3630)

XmnI (3772)

AseI (3838)
VspI (3838)

SacI (3895)

SpeI (3993)

Eco105I (4121)

SdaI (4404)
PstI (4405)

PacI (4412) BspLU11I (4422)

ApaLI (4736)

2401

2501

2601

2701

2801

2901

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4000

4100

4200

4300

4400

4498

4598

4698

4798

4898

4998

141

128

94

61

28

613

647

680

GGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTT

TCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCC
CCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

PacI (5152) SwaI (5161) NotI (5171)
EagI (5172)

5098

5198
5298
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