
100

pUNO1-hFUT1
(4284 bp)

BsrS2
SV40 p(A)

(h) ßglobin p(A)

pMB1 ori

hEF1-HTLV prom

hCMV enh

hCMV prom

EM7

hFUT1

SgfI (6)
PvuI (7)

MfeI (82)
Psp1406I (203)

PvuII (239)
HindIII (245)

Bsu36I (291)
NaeI (441)
NgoMIV (441)

KasI (535)
AgeI (552)
BspLU11I (560)
BspEI (569)

AvrII (666)
StuI (669)

EcoO109I (747)
Bsp120I (747)

EagI (879)
NsiI (907)
Ppu10I (907)
SphI (909)

DraIII (975)

XcmI (1212)
BbrPI (1213)

AfeI (1250)
Eco47III (1250)
NcoI (1295)

BstEII (1338)
XcmI (1343)

DraIII (1452)

Tth111I (1522)
BglII (1571)

AseI (1615)
NheI (1666)

HpaI (1804)
MfeI (1815)

EcoRI (1900)

SspI (2139)
SwaI (2153)

EcoO109I (2214)

SacI (2414)

StuI (2578)
XmnI (2720)
BbsI (2724)

BspHI (2728)

AseI (2786)
SacI (2843)

SpeI (2941)

SnaBI (3069)

NdeI (3174)

SdaI (3352)
PacI (3360)

BspLU11I (3370)

ApaLI (3684)

PacI (4100)
SwaI (4109)

NotI (4119)
EagI (4120)



GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCAACATGTGGCTCCGGAGCCATCGTCAGCTCTGCCTGGCCTT

CCTGCTAGTCTGTGTCCTCTCTGTAATCTTCTTCCTCCATATCCATCAAGACAGCTTTCCACATGGCCTAGGCCTGTCGATCCTGTGTCCAGACCGCCGC

CTGGTGACACCCCCAGTGGCCATCTTCTGCCTGCCGGGTACTGCGATGGGCCCCAACGCCTCCTCTTCCTGTCCCCAGCACCCTGCTTCCCTCTCCGGCA

CCTGGACTGTCTACCCCAATGGCCGGTTTGGTAATCAGATGGGACAGTATGCCACGCTGCTGGCTCTGGCCCAGCTCAACGGCCGCCGGGCCTTTATCCT

GCCTGCCATGCATGCCGCCCTGGCCCCGGTATTCCGCATCACCCTGCCCGTGCTGGCCCCAGAAGTGGACAGCCGCACGCCGTGGCGGGAGCTGCAGCTT

CACGACTGGATGTCGGAGGAGTACGCGGACTTGAGAGATCCTTTCCTGAAGCTCTCTGGCTTCCCCTGCTCTTGGACTTTCTTCCACCATCTCCGGGAAC

AGATCCGCAGAGAGTTCACCCTGCACGACCACCTTCGGGAAGAGGCGCAGAGTGTGCTGGGTCAGCTCCGCCTGGGCCGCACAGGGGACCGCCCGCGCAC

CTTTGTCGGCGTCCACGTGCGCCGTGGGGACTATCTGCAGGTTATGCCTCAGCGCTGGAAGGGTGTGGTGGGCGACAGCGCCTACCTCCGGCAGGCCATG

GACTGGTTCCGGGCACGGCACGAAGCCCCCGTTTTCGTGGTCACCAGCAACGGCATGGAGTGGTGTAAAGAAAACATCGACACCTCCCAGGGCGATGTGA

CGTTTGCTGGCGATGGACAGGAGGCTACACCGTGGAAAGACTTTGCCCTGCTCACACAGTGCAACCACACCATTATGACCATTGGCACCTTCGGCTTCTG

GGCTGCCTACCTGGCTGGCGGAGACACTGTCTACCTGGCCAACTTCACCCTGCCAGACTCTGAGTTCCTGAAGATCTTTAAGCCGGAGGCGGCCTTCCTG

CCCGAGTGGGTGGGCATTAATGCAGACTTGTCTCCACTCTGGACATTGGCTAAGCCTTGAGAGCCAGCTAGCTGGCCAGACATGATAAGATACATTGATG

AGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAA

ACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATG

GAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGT

TGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATG

TTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAG

AATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAG

CTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGA
 •  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   

 M  W  L   R   S   H  R   Q  L   C   L   A   F

  L   L   V  C  V  L   S   V  I   F   F   L   H  I   H  Q  D  S   F   P   H  G  L   G  L   S   I   L   C   P   D  R   R  

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

T   W  T   V  Y   P   N  G  R   F   G  N  Q  M  G  Q  Y   A   T   L   L   A   L   A   Q  L   N  G  R   R   A   F   I   L

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

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

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

  F   V  G  V  H  V  R   R   G  D  Y   L   Q  V  M  P   Q  R   W  K  G  V  V  G  D  S   A   Y   L   R   Q  A   M 

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

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

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

 P   E   W  V  G  I   N  A   D  L   S   P   L   W  T   L   A   K  P   • 

SgfI (6)
PvuI (7)

MfeI (82)

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

Bsu36I (291)

NaeI (441)
NgoMIV (441)

KasI (535) AgeI (552)
BspLU11I (560)

BspEI (569)

AvrII (666)
StuI (669)

EcoO109I (747)
Bsp120I (747)

EagI (879)

NsiI (907)
Ppu10I (907)

SphI (909)

DraIII (975)

XcmI (1212)
BbrPI (1213)

AfeI (1250)
Eco47III (1250)

NcoI (1295)

BstEII (1338)
XcmI (1343)

DraIII (1452)

Tth111I (1522) BglII (1571)

AseI (1615) NheI (1666)

HpaI (1804) MfeI (1815)

EcoRI (1900)

SspI (2139) SwaI (2153)

EcoO109I (2214)

1

101

201

301

401

501

601

701

801

901

1001

1101

1201

1301

1401

1501

1601

1701

1801

1901

2001

2101

2201

2301
141

1

13

47

80

113

147

180

213

247

280

313

347



GCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGG

TGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGA

GATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCC

AGATCCTGCTGAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAA

CAGCGTGGATGGCGTCTCCAGC T TATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAAT

GGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTA C T A G TCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGT

GAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGT

CCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGC

CAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGG

CGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCC T G C AG G TT AA TTAAGAACATGTGAGCAAAAGGCCAGCAAAAG

GCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAA

ACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTT

TCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCC

CCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACA

GGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCT

GCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATT

ACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGG

CTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCT

CTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

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 

SacI (2414)

StuI (2578)

XmnI (2720)
BbsI (2724)

BspHI (2728)

AseI (2786)

SacI (2843)

SpeI (2941)

SnaBI (3069)

NdeI (3174)

SdaI (3352)PacI (3360) BspLU11I (3370)

ApaLI (3684)

PacI (4100) SwaI (4109) NotI (4119)
EagI (4120)

2401

2501

2601

2701

2801

2900

2999

3099

3199

3299

3397

3497

3597

3697

3797

3897

3997

4097

4197

110

77

44

10
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