
125

pUNO1-hALG12
(4688 bp)

BsrS2

SV40 p(A)
(h) ßglobin p(A)

pMB1 ori

hEF1-HTLV prom

hCMV enh

hCMV prom

EM7

hALG12

SgfI (6)
PvuI (7)

MfeI (82)
Psp1406I (203)

PvuII (239)
HindIII (245)

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

KasI (535)
AgeI (552)
BstEII (555)
NcoI (560)

XcmI (623)
SdaI (675)

SacII (800)

SfiI (930)
NcoI (932)

SfiI (1038)
Bsp120I (1067)

XmnI (1166)
BamHI (1211)

SacII (1368)

BsrGI (1580)
DraIII (1612)

PvuII (1702)
PshAI (1719)

SphI (1835)

EagI (2017)
Bsu36I (2024)

StuI (2057)
XcmI (2064)
NheI (2070)

HpaI (2208)
MfeI (2219)

EcoRI (2304)

SspI (2543)
SwaI (2557)

SacI (2818)

StuI (2982)
XmnI (3124)

BbsI (3128)
BspHI (3132)
AseI (3190)

SacI (3247)

SpeI (3345)

SnaBI (3473)

NdeI (3578)

SdaI (3756)
PacI (3764)

BspLU11I (3774)

ApaLI (4088)

PacI (4504)
SwaI (4513)

NotI (4523)
EagI (4524)



GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCACCATGGCTGGAAAGGGGTCATCAGGCAGGCGGCCCCTGCT

GCTGGGGCTGCTGGTGGCCGTAGCCACTGTCCACCTGGTCATCTGTCCCTACACCAAAGTGGAGGAGAGCTTCAACCTGCAGGCCACACATGACCTGCTC

TACCACTGGCAAGACCTGGAGCAGTACGACCATCTTGAGTTCCCCGGAGTCGTCCCCAGGACGTTCCTCGGGCCAGTGGTGATCGCAGTGTTCTCCAGCC

CCGCGGTTTACGTGCTTTCGCTGTTAGAAATGTCCAAGTTTTACTCTCAGCTAATAGTTAGAGGAGTGCTTGGACTCGGCGTGATTTTTGGACTCTGGAC

GTTACAAAAGGAAGTGAGACGGCACTTCGGGGCCATGGTGGCCACCATGTTCTGCTGGGTGACGGCCATGCAGTTCCACCTGATGTTCTACTGCACGCGG

ACACTGCCCAATGTGCTGGCCCTGCCTGTAGTCCTGCTGGCCCTCGCGGCCTGGCTGCGGCACGAGTGGGCCCGCTTCATCTGGCTGTCAGCCTTCGCCA

TCATCGTGTTCAGGGTGGAGCTGTGCCTGTTCCTGGGCCTCCTGCTGCTGCTGGCCTTGGGCAACCGAAAGGTTTCTGTAGTCAGAGCCCTTCGCCACGC

CGTCCCGGCAGGGATCCTCTGTTTAGGACTGACGGTTGCTGTGGACTCTTATTTTTGGCGGCAGCTCACTTGGCCGGAAGGAAAGGTGCTTTGGTACAAC

ACTGTCCTGAACAAAAGCTCCAACTGGGGGACCTCCCCGCTGCTGTGGTACTTCTACTCAGCCCTGCCCCGCGGCCTGGGCTGCAGCCTGCTCTTCATCC

CCCTGGGCTTGGTAGACAGAAGGACGCACGCGCCGACGGTGCTGGCGCTGGGCTTCATGGCACTCTACTCCCTCCTGCCACACAAGGAGCTACGCTTCAT

CATCTATGCCTTCCCCATGCTCAACATCACGGCTGCCAGAGGCTGCTCCTACCTGCTGAATAACTATAAAAAGTCTTGGCTGTACAAAGCAGGGTCTCTG

CTTGTGATCGGACACCTCGTGGTGAATGCCGCCTACTCAGCCACGGCCCTGTATGTGTCCCATTTCAACTACCCAGGTGGCGTCGCAATGCAGAGGCTGC

ACCAGCTGGTGCCCCCCCAGACAGACGTCCTTCTGCACATTGACGTGGCAGCCGCCCAGACAGGTGTGTCTCGGTTTCTCCAAGTCAACAGCGCCTGGAG

GTACGACAAGAGGGAGGATGTGCAGCCGGGGACAGGCATGCTGGCATACACACACATCCTCATGGAGGCGGCCCCTGGGCTCCTGGCCCTCTACAGGGAC

ACACACCGGGTCCTGGCCAGCGTCGTGGGGACCACAGGTGTGAGTCTGAACCTGACCCAACTGCCCCCCTTCAACGTCCACCTGCAGACAAAGCTGGTGC

TTCTGGAGAGGCTCCCCCGGCCGTCCTGAGGGGGACCAGGCAGCCCTCAGCAGCCACAGGCCTTCCAGGAGCTAGCTGGCCAGACATGATAAGATACATT

GATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCA

ATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGG

TATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGG

CTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTT

 M  A   G  K  G  S   S   G  R   R   P   L   L

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

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

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

  L   Q  K  E   V  R   R   H  F   G  A   M  V  A   T   M  F   C   W  V  T   A   M  Q  F   H  L   M  F   Y   C   T   R  

 T   L   P   N  V  L   A   L   P   V  V  L   L   A   L   A   A   W  L   R   H  E   W  A   R   F   I   W  L   S   A   F   A   

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

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

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

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

  I   Y   A   F   P   M  L   N  I   T   A   A   R   G  C  S   Y   L   L   N  N  Y   K  K  S   W  L   Y   K  A   G  S   L  

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

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

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

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

L   L   E   R   L   P   R   P   S   • 

SgfI (6)
PvuI (7)

MfeI (82)

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

Bsu36I (291)

NaeI (441)
NgoMIV (441)

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

NcoI (560)

XcmI (623) SdaI (675)

SacII (800)

SfiI (930)
NcoI (932)

SfiI (1038) Bsp120I (1067)

XmnI (1166)

BamHI (1211)

SacII (1368)

BsrGI (1580)

DraIII (1612)

PvuII (1702) PshAI (1719)

SphI (1835)

EagI (2017)
Bsu36I (2024)

StuI (2057)
XcmI (2064)

NheI (2070)

HpaI (2208) MfeI (2219)

EcoRI (2304)

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

1

13

47

80

113

147

180

213

247

280

313

347

380

413

447

480



TATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAG

GCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAG

CGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTC

AGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACA

ATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAG

CAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAG

CTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTC

AAAACAGCGTGGATGGCGTCTCCAGC T TATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGT

CAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTA C T A G TCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCC

CCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGA

AAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTA

CTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAA

TGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCC T G C AG G TT AA TTAAGAACATGTGAGCAAAAGGCCAGCA

AAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGG

CGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCG

CCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGA

ACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGT

AACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCG

CTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCA

GATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTC

ATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATA

CGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

 •  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 (2543) SwaI (2557)

SacI (2818)

StuI (2982)

XmnI (3124)
BbsI (3128)

BspHI (3132)

AseI (3190)

SacI (3247)

SpeI (3345)

SnaBI (3473)

NdeI (3578)

SdaI (3756) PacI (3764) BspLU11I (3774)

ApaLI (4088)

PacI (4504) SwaI (4513) NotI (4523)
EagI (4524)

2501

2601

2701

2801

2901

3001

3101

3201

3300

3399

3499

3599

3699

3797

3897

3997

4097

4197

4297

4397

4497

4597

141

112

78

45

12
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