
100

pUNO1-mICAM1
(4850 bp)

BsrS2

(h) ßglobin p(A)

pMB1 ori

hCMV enh

hCMV prom

EM7

hEF1-HTLV prom

mICAM-1 (CD54)

SV40 p(A)
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PvuI (7)
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BbrPI (964)
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NheI (1090)
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NheI (1446)

PvuII (1522)

BsrBI (1596)
AvrII (1609)

HindIII (1671)
BsrBI (1688)

BbrPI (1741)

PstI (1860)
BstAPI (1873)

NcoI (1959)
ScaI (1992)

ScaI (2040)
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EcoRI (2466)SapI (2648)
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SwaI (2719)

XmnI (3286)
BbsI (3290)

AseI (3352)

SpeI (3507)
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PacI (3926)

BspLU11I (3936)
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NotI (4685)
EagI (4686)

14E20v36



GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCACCATGGCTTCAACCCGTGCCAAGCCCACGCTACCTCTGCT

CCTGGCCCTGGTCACCGTTGTGATCCCTGGGCCTGGTGATGCTCAGGTATCCATCCATCCCAGAGAAGCCTTCCTGCCCCAGGGTGGGTCCGTGCAGGTG

AACTGTTCTTCCTCATGCAAGGAGGACCTCAGCCTGGGCTTGGAGACTCAGTGGCTGAAAGATGAGCTCGAGAGTGGACCCAACTGGAAGCTGTTTGAGC

TGAGCGAGATCGGGGAGGACAGCAGTCCGCTGTGCTTTGAGAACTGTGGCACCGTGCAGTCGTCCGCTTCCGCTACCATCACCGTGTATTCGTTTCCGGA

GAGTGTGGAGCTGAGACCTCTGCCAGCCTGGCAGCAAGTAGGCAAGGACCTCACCCTGCGCTGCCACGTGGATGGTGGAGCACCGCGGACCCAGCTCTCA

GCAGTGCTGCTCCGTGGGGAGGAGATACTGAGCCGCCAGCCAGTGGGTGGGCACCCCAAGGACCCCAAGGAGATCACATTCACGGTGCTGGCTAGCAGAG

GGGACCACGGAGCCAATTTCTCATGCCGCACAGAACTGGATCTCAGGCCGCAAGGGCTGGCATTGTTCTCTAATGTCTCCGAGGCCAGGAGCCTCCGGAC

TTTCGATCTTCCAGCTACCATCCCAAAGCTCGACACCCCTGACCTCCTGGAGGTGGGCACCCAGCAGAAGTTGTTTTGCTCCCTGGAAGGCCTGTTTCCT

GCCTCTGAAGCTCGGATATACCTGGAGCTGGGAGGCCAGATGCCGACCCAGGAGAGCACAAACAGCAGTGACTCTGTGTCAGCCACTGCCTTGGTAGAGG

TGACTGAGGAGTTCGACAGAACCCTGCCGCTGCGCTGCGTTTTGGAGCTAGCGGACCAGATCCTGGAGACGCAGAGGACCTTAACAGTCTACAACTTTTC

AGCTCCGGTCCTGACCCTGAGCCAGCTGGAGGTCTCGGAAGGGAGCCAAGTAACTGTGAAGTGTGAAGCCCACAGTGGGTCGAAGGTGGTTCTTCTGAGC

GGCGTCGAGCCTAGGCCACCCACCCCGCAGGTCCAATTCACACTGAATGCCAGCTCGGAGGATCACAAACGAAGCTTCTTTTGCTCTGCCGCTCTGGAGG

TGGCGGGAAAGTTCCTGTTTAAAAACCAGACCCTGGAACTGCACGTGCTGTATGGTCCTCGGCTGGACGAGACGGACTGCTTGGGGAACTGGACCTGGCA

AGAGGGGTCTCAGCAGACTCTGAAATGCCAGGCCTGGGGGAACCCATCTCCTAAGATGACCTGCAGACGGAAGGCAGATGGTGCCCTGCTGCCCATCGGG

GTGGTGAAGTCTGTCAAACAGGAGATGAATGGTACATACGTGTGCCATGCCTTTAGCTCCCATGGGAATGTCACCAGGAATGTGTACCTGACAGTACTGT

ACCACTCTCAAAATAACTGGACTATAATCATTCTGGTGCCAGTACTGCTGGTCATTGTGGGCCTCGTGATGGCAGCCTCTTATGTTTATAACCGCCAGAG

AAAGATCAGGATATACAAGTTACAGAAGGCTCAGGAGGAGGCCATAAAACTCAAGGGACAAGCCCCACCTCCCTGAGCCTGCTGGATGAGACTCCTGCCT

GGAATTCGCTAGCTCGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATG

CTATTGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATG

 M  A   S   T   R   A   K  P   T   L   P   L   L

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

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

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

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

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

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

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

 A   S   E   A   R   I   Y   L   E   L   G  G  Q  M  P   T   Q  E   S   T   N  S   S   D  S   V  S   A   T   A   L   V  E   

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

  A   P   V  L   T   L   S   Q  L   E   V  S   E   G  S   Q  V  T   V  K  C  E   A   H  S   G  S   K  V  V  L   L   S  

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

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

  E   G  S   Q  Q  T   L   K  C  Q  A   W  G  N  P   S   P   K  M  T   C  R   R   K  A   D  G  A   L   L   P   I   G 

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

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

  K  I   R   I   Y   K  L   Q  K  A   Q  E   E   A   I   K  L   K  G  Q  A   P   P   P   • 

SgfI (6)
PvuI (7)

MfeI (82)

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

Bsu36I (291)

NgoMIV (441)

AgeI (552)
BstEII (555)

NcoI (560)

BstEII (609)

XhoI (766)

PshAI (817) BspEI (894)

XcmI (963)
BbrPI (964)

SacII (982)

XcmI (1035) NheI (1090)

BspEI (1193)

NheI (1446)

PvuII (1522) BsrBI (1596)

AvrII (1609) HindIII (1671) BsrBI (1688)

BbrPI (1741)

PstI (1860) BstAPI (1873)

NcoI (1959) ScaI (1992)

ScaI (2040)

EcoRI (2201)
NheI (2207)

HpaI (2370) MfeI (2381)

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

447

480

513



TTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACC

TCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCT

TCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTT

AGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCC

CAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGG

ATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCAC

AGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGA

CCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCC

CCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGG

TGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGCTTATCTGACGGT

TCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCG

TTGATTTACTAGTCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGC

CAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGG

GCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTG

ACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTT

ACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTT

CCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCT

GGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCAC

GCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTA

TCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAG

TTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCT

CTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGAT

CTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAA

TATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAA
ATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

 •  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 

EcoRI (2466)

SapI (2648)

SspI (2705) SwaI (2719)

XmnI (3286)
BbsI (3290)

AseI (3352)

SpeI (3507)

SnaBI (3635)

NdeI (3740)

SdaI (3918)
PstI (3919)

PacI (3926)

BspLU11I (3936)

ApaLI (4250)

PacI (4666) SwaI (4675) NotI (4685)
EagI (4686)

2401

2501

2601

2701

2801

2901

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4001

4101

4201

4301

4401

4501

4601

4701
4801

141

132

99

66
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