
100

pUNO1-mMGAT2
(4574 bp)

BsrS2

SV40 p(A)(h) ßglobin p(A)

pMB1 ori

hEF1-HTLV prom

hCMV enh

hCMV prom

EM7

mMGAT2

SgfI (6)
PvuI (7)

Psp1406I (203)
PvuII (239)
HindIII (245)

NaeI (441)
NgoMIV (441)

KasI (535)
AgeI (552)
BspHI (560)

BsiWI (699)
BsrBI (761)

SacII (776)
SacII (784)
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Asp718I (815)
AgeI (818)
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NheI (1506)

BsaBI (1522)
NsiI (1523)
Ppu10I (1523)
HindIII (1534)

AvrII (1654)
NsiI (1684)
Ppu10I (1684)

BspLU11I (1699)
BspEI (1767)

AvrII (1819)
PstI (1882)

EcoRI (1925)
NheI (1931)

HpaI (2094)
EcoRI (2190)SspI (2429)

SwaI (2443)
EcoO109I (2504)

SacI (2704)
BstXI (2733)

StuI (2868)

XmnI (3010)
BspHI (3018)

AseI (3076)
SacI (3133)

SpeI (3231)

SnaBI (3359)

NdeI (3464)

SdaI (3642)
PstI (3643)
PacI (3650)

BspLU11I (3660)

ApaLI (3974)

PacI (4390)
SwaI (4399)

NotI (4409)



GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCATCATGAGGTTCCGCATCTACAAACGGAAGGTGCTAATCCT

GACGCTCGTGGTGGCCGCCTGCGGCTTCGTCCTCTGGAGTAGCAATGGGCGACAAAGGAAGAGCGACGCCCTTGGCCCGCCGCTGCTGGACGCGGAGCCC

GTACGGGGTGCGGGCCACCTTGCTGTGTCCGTAGGCATCCGCAGGGTCTCAAACGAATCGGCCGCTCCTCTGGTTCCCGCGGTCCCGCGGCCGGAGGTGG

ACAACCTAACGCTGCGGTACCGGTCCCTGGTGTACCAGTTGAACTTCGATCAGATGCTGAGGAACGTCGGTAATGACGGCACCTGGAGCCCCGGGGAGCT

GGTGCTGGTGGTCCAGGTGCATAACAGGCCGGAATACCTCAGGTTGCTGATAGACTCGCTTCGCAAAGCCCAGGGTATTCAGGAAGTCCTAGTCATCTTT

AGCCATGACTTCTGGTCCGCAGAGATCAACAGTCTGATCTCCAGGGTGGATTTCTGCCCGGTTCTGCAAGTGTTCTTTCCGTTCAGCATTCAGCTGTACC

CGAATGAGTTTCCGGGTAGTGACCCTAGAGATTGCCCCAGAGACCTAAAGAAGAATGCAGCTCTGAAGTTGGGGTGCATCAATGCCGAATACCCTGACTC

CTTCGGCCATTACAGAGAGGCCAAGTTCTCACAAACCAAACACCATTGGTGGTGGAAGCTGCATTTTGTATGGGAAAGAGTCAAAGTTCTTCAAGATTAC

ACTGGCCTTATACTCTTCCTGGAAGAGGACCACTACTTAGCCCCAGACTTTTACCATGTCTTCAAAAAGATGTGGAAACTGAAGCAGCAGGAGTGTCCTG

GGTGTGACGTCCTCTCTCTAGGGACCTACACCACCATTCGGAGTTTCTATGGCATTGCTGACAAAGTAGATGTGAAAACTTGGAAATCGACAGAGCACAA

CATGGGGCTAGCCTTGACCCGAGATGCATATCAGAAGCTTATCGAATGCACGGACACTTTCTGTACTTACGATGATTATAACTGGGACTGGACTCTTCAG

TATTTGACTCTAGCTTGTCTTCCTAAAATCTGGAAAGTCTTAGTTCCTCAGGCTCCTAGGATTTTTCATGCTGGAGACTGTGGTATGCATCACAAGAAAA

CATGTAGGCCATCCACCCAGAGTGCCCAAATTGAGTCATTATTAAATAGCAACAAACAATACCTGTTTCCGGAAACTCTAGTTATCGGTGAGAAGTTTCC

TATGGCAGCCATTTCCCCACCTAGGAAAAATGGAGGGTGGGGAGATATTAGGGACCATGAACTCTGTAAAAGTTATAGAAGACTGCAGTGAGGAAAAAAA

ATATCACAATTGCAAAAGCAAAAGTGAATTCGCTAGCTCGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAAT

GCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAAC

AACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAA

ATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTG

CATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGC

 M  R   F   R   I   Y   K  R   K  V  L   I   L

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

 V  R   G  A   G  H  L   A   V  S   V  G  I   R   R   V  S   N  E   S   A   A   P   L   V  P   A   V  P   R   P   E   V  

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

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

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

P   N  E   F   P   G  S   D  P   R   D  C  P   R   D  L   K  K  N  A   A   L   K  L   G  C  I   N  A   E   Y   P   D  S

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

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

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

  M  G  L   A   L   T   R   D  A   Y   Q  K  L   I   E   C   T   D  T   F   C   T   Y   D  D  Y   N  W  D  W  T   L   Q 

 Y   L   T   L   A   C  L   P   K  I   W  K  V  L   V  P   Q  A   P   R   I   F   H  A   G  D  C  G  M  H  H  K  K  

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

  M  A   A   I   S   P   P   R   K  N  G  G  W  G  D  I   R   D  H  E   L   C   K  S   Y   R   R   L   Q  • 

SgfI (6)
PvuI (7)

Psp1406I (203) PvuII (239)
HindIII (245)

NaeI (441)
NgoMIV (441)

KasI (535) AgeI (552) BspHI (560)

BsiWI 

BsrBI (761) SacII (776) SacII (784)

Acc65I (815)
Asp718I (815)

AgeI (818)

XmaI (889)

PvuII (1090)

EcoO109I (1420)

NheI (1506) BsaBI (1522)
NsiI (1523)
Ppu10I (1523)

HindIII (1534)

AvrII (1654) NsiI (1684)
Ppu10I (1684)

BspLU11I 

BspEI (1767)

AvrII (1819) PstI (1882)

EcoRI (1925)
NheI (1931)

HpaI (2094)

EcoRI (2190)

1

101

201

301

401

501

601

701

801

901

1001

1101

1201

1301

1401

1501

1601

1701

1801

1901

2001

2101

2201

2301

1

13

47

80

113

147

180

213

247

280

313

347

380

413



ACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATG

CTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTT

TAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAG

AGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTC

CTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCC

CCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCT

GAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGAT

GGCGTCTCCAGC T TATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGT

TGTTACGACATTTTGGAAAGTCCCGTTGATTTA C T A G TCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACC

GCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGT

CATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCA

GTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGT

TGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCC T G C AG G TT AA TTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACC

GTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGG

ACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCG

GGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGC

CCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAG

AGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCA

GTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAA

AAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATT

AACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAA
ACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

 

•  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 

SspI (2429) SwaI (2443)

EcoO109I (2504)

SacI (2704) BstXI (2733)

StuI (2868)

XmnI (3010)
BspHI (3018)

AseI (3076)

SacI (3133)

SpeI (3231)

SnaBI (3359)

NdeI (3464)

SdaI (3642)
PstI (3643)

PacI (3650) BspLU11I (3660)

ApaLI (3974)

PacI (4390)

SwaI (4399) NotI (4409)

2401

2501

2601

2701

2801

2901

3001

3101

3200

3299

3399

3499

3599

3697

3797

3897

3997

4097

4197

4297

4397
4497

141

140

107

74

40
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