
125

pUNO1-hPECAM1
(5423 bp)

BsrS2

SV40 p(A) mod

(h) ßglobin p(A)

ori pMB1
hEF1-HTLV prom

hCMV enh

hCMV prom

EM7

hPECAM1 (CD31)

SgfI (6)
PvuI (7)

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

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

KasI (535)
AgeI (552)
SphI (560)

Bsp120I (575)
SfiI (576)

DraIII (588)

BspEI (857)

EcoO109I (1034)

XhoI (1109)

BamHI (1199)
NdeI (1204)
BstEII (1239)
ApaLI (1326)

MscI (1439)
NcoI (1442)
BbrPI (1467)

Eco72I (1467)

ClaI (1857)

BsaBI (2073)
BsiBI (2073)

NcoI (2353)
Tth111I (2560)

PvuII (2651)
BglII (2667)

BsrGI (2696)
BspEI (2708)XbaI (2746)

AvrII (2799)
MscI (2811)

HpaI (2943)

SspI (3278)
SwaI (3292)

EcoO109I (3353)

BstXI (3582)

Eco147I (3717)
StuI (3717)

XmnI (3859)
BspHI (3867)
AseI (3925)
VspI (3925)

SpeI (4080)

Eco105I (4208)
SnaBI (4208)

NdeI (4313)

SdaI (4491)
PacI (4499)

BspLU11I (4509)

ApaLI (4823)

PacI (5239)
SwaI (5248)

NotI (5258)
EagI (5259)



GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCAGCATGCAGCCGAGGTGGGCCCAAGGGGCCACGATGTGGCT

TGGAGTCCTGCTGACCCTTCTGCTCTGTTCAAGCCTTGAGGGTCAAGAAAACTCTTTCACAATCAACAGTGTTGACATGAAGAGCCTGCCGGACTGGACG

GTGCAAAATGGGAAGAACCTGACCCTGCAGTGCTTCGCGGATGTCAGCACCACCTCTCACGTCAAGCCTCAGCACCAGATGCTGTTCTATAAGGATGACG

TGCTGTTTTACAACATCTCCTCCATGAAGAGCACAGAGAGTTATTTTATTCCTGAAGTCCGGATCTATGACTCAGGGACATATAAATGTACTGTGATTGT

GAACAACAAAGAGAAAACCACTGCAGAGTACCAGGTGTTGGTGGAAGGAGTGCCCAGTCCCAGGGTGACACTGGACAAGAAAGAGGCCATCCAAGGTGGG

ATCGTGAGGGTCAACTGTTCTGTCCCAGAGGAAAAGGCCCCAATACACTTCACAATTGAAAAACTTGAACTAAATGAAAAAATGGTCAAGCTGAAAAGAG

AGAAGAATTCTCGAGACCAGAATTTTGTGATACTGGAATTCCCCGTTGAGGAACAGGACCGCGTTTTATCCTTCCGATGTCAAGCTAGGATCATTTCTGG

GATCCATATGCAGACCTCAGAATCTACCAAGAGTGAACTGGTCACCGTGACGGAATCCTTCTCTACACCCAAGTTCCACATCAGCCCCACCGGAATGATC

ATGGAAGGAGCTCAGCTCCACATTAAGTGCACCATTCAAGTGACTCACCTGGCCCAGGAGTTTCCAGAAATCATAATTCAGAAGGACAAGGCGATTGTGG

CCCACAACAGACATGGCAACAAGGCTGTGTACTCAGTCATGGCCATGGTGGAGCACAGTGGCAACTACACGTGCAAAGTGGAGTCCAGCCGCATATCCAA

GGTCAGCAGCATCGTGGTCAACATAACAGAACTATTTTCCAAGCCCGAACTGGAATCTTCCTTCACACATCTGGACCAAGGTGAAAGACTGAACCTGTCC

TGCTCCATCCCAGGAGCACCTCCAGCCAACTTCACCATCCAGAAGGAAGATACGATTGTGTCACAGACTCAAGATTTCACCAAGATAGCCTCAAAGTCGG

ACAGTGGGACGTATATCTGCACTGCAGGTATTGACAAAGTGGTCAAGAAAAGCAACACAGTCCAGATAGTCGTATGTGAAATGCTCTCCCAACCCAGGAT

TTCTTATGATGCCCAGTTTGAGGTCATAAAAGGACAGACCATCGAAGTCCGTTGCGAATCGATCAGTGGAACTTTGCCTATTTCTTACCAACTTTTAAAA

ACAAGTAAAGTTTTGGAGAATAGTACCAAGAACTCAAATGATCCTGCGGTATTCAAAGACAACCCCACTGAAGACGTCGAATACCAGTGTGTTGCAGATA

ATTGCCATTCCCACGCCAAAATGTTAAGTGAGGTTCTGAGGGTGAAGGTGATAGCCCCGGTGGATGAGGTCCAGATTTCTATCCTGTCAAGTAAGGTGGT

GGAGTCTGGAGAGGACATTGTGCTGCAATGTGCTGTGAATGAAGGATCTGGTCCCATCACCTATAAGTTTTACAGAGAAAAAGAGGGCAAACCCTTCTAT

CAAATGACCTCAAATGCCACCCAGGCATTTTGGACCAAGCAGAAGGCTAACAAGGAACAGGAGGGAGAGTATTACTGCACAGCCTTCAACAGAGCCAACC

ACGCCTCCAGTGTCCCCAGAAGCAAAATACTGACAGTCAGAGTCATTCTTGCCCCATGGAAGAAAGGACTTATTGCAGTGGTTATCATCGGAGTGATCAT

TGCTCTCTTGATCATTGCGGCCAAATGTTATTTTCTGAGGAAAGCCAAGGCCAAGCAGATGCCAGTGGAAATGTCCAGGCCAGCAGTACCACTTCTGAAC

TCCAACAACGAGAAAATGTCAGATCCCAATATGGAAGCTAACAGTCATTACGGTCACAATGACGATGTCGGAAACCATGCAATGAAACCAATAAATGATA

 M  Q  P   R   W  A   Q  G  A   T   M  W  L

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

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

V  L   F   Y   N  I   S   S   M  K  S   T   E   S   Y   F   I   P   E   V  R   I   Y   D  S   G  T   Y   K  C  T   V  I   V

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

 I   V  R   V  N  C  S   V  P   E   E   K  A   P   I   H  F   T   I   E   K  L   E   L   N  E   K  M  V  K  L   K  R   

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

  I   H  M  Q  T   S   E   S   T   K  S   E   L   V  T   V  T   E   S   F   S   T   P   K  F   H  I   S   P   T   G  M  I  

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

A   H  N  R   H  G  N  K  A   V  Y   S   V  M  A   M  V  E   H  S   G  N  Y   T   C  K  V  E   S   S   R   I   S   K

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

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

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

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

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

N  C  H  S   H  A   K  M  L   S   E   V  L   R   V  K  V  I   A   P   V  D  E   V  Q  I   S   I   L   S   S   K  V  V

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

 Q  M  T   S   N  A   T   Q  A   F   W  T   K  Q  K  A   N   K  E   Q  E   G  E   Y   Y   C   T   A   F   N  R   A   N  

H  A   S   S   V  P   R   S   K  I   L   T   V  R   V  I   L   A   P   W  K  K  G  L   I   A   V  V  I   I   G  V  I   I

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

 S   N  N  E   K  M  S   D  P   N  M  E   A   N  S   H  Y   G  H  N  D  D  V  G  N  H  A   M  K  P   I   N  D  

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

  S   E   V  R   K  A   V  P   D  A   V  E   S   R   Y   S   R   T   E   G  S   L   D  G  T   • 

SgfI (6)
PvuI (7)

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

Bsu36I (291)

NaeI (441)
NgoMI (441)
NgoMIV (441)

KasI (535) AgeI (552)
SphI (560)

Bsp120I (575)
SfiI (576)

DraIII (588)

BspEI (857)

EcoO109I (1034)

XhoI (1109) BamHI (1199)

NdeI (1204) BstEII (1239)

ApaLI (1326)

MscI (1439)
NcoI (1442)

BbrPI (1467)
Eco72I (1467)

ClaI (1857)

BsaBI (2073)
BsiBI (2073)

NcoI (2353)

Tth111I (2560)

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

2501

1

13

47

80

113

147

180

213

247

280

313

347

380

413

447

480

513

547

580

613

647

680

713



ATAAAGAGCCTCTGAACTCAGACGTGCAGTACACGGAAGTTCAAGTGTCCTCAGCTGAGTCTCACAAAGATCTAGGAAAGAAGGACACAGAGACAGTGTA

CAGTGAAGTCCGGAAAGCTGTCCCTGATGCCGTGGAAAGCAGATACTCTAGAACGGAAGGCTCCCTTGATGGAACTTAGACAGCAAGGCCAGATGCACAC

CTAGGACTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGA

TGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAG

GTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCT

TTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGT

ATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAAT

ACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACA

AAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACC

AGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGT

CCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGAC

AGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAG

AGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTAT

ACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGC T TATCTGACGGTTCACTAAACGAGCTCTGCTTATATAG

ACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTA C T A G TCAAAACAAACTC

CCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAG

CGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAAT

AGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGC

GTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCC T G C A

G G TT AA TTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACG

AGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCC

TGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTG

TAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAA

GACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTA

CGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACC

GCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTC

AGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTG

 •  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 

 M  Q  P   R   W  A   Q  G  A   T   M  W  L

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

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

V  L   F   Y   N  I   S   S   M  K  S   T   E   S   Y   F   I   P   E   V  R   I   Y   D  S   G  T   Y   K  C  T   V  I   V

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

 I   V  R   V  N  C  S   V  P   E   E   K  A   P   I   H  F   T   I   E   K  L   E   L   N  E   K  M  V  K  L   K  R   

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

  I   H  M  Q  T   S   E   S   T   K  S   E   L   V  T   V  T   E   S   F   S   T   P   K  F   H  I   S   P   T   G  M  I  

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

A   H  N  R   H  G  N  K  A   V  Y   S   V  M  A   M  V  E   H  S   G  N  Y   T   C  K  V  E   S   S   R   I   S   K

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

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

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

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

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

N  C  H  S   H  A   K  M  L   S   E   V  L   R   V  K  V  I   A   P   V  D  E   V  Q  I   S   I   L   S   S   K  V  V

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

 Q  M  T   S   N  A   T   Q  A   F   W  T   K  Q  K  A   N   K  E   Q  E   G  E   Y   Y   C   T   A   F   N  R   A   N  

H  A   S   S   V  P   R   S   K  I   L   T   V  R   V  I   L   A   P   W  K  K  G  L   I   A   V  V  I   I   G  V  I   I

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

       

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

  S   E   V  R   K  A   V  P   D  A   V  E   S   R   Y   S   R   T   E   G  S   L   D  G  T   • 

PvuII (2651) BglII (2667) BsrGI (2696)

BspEI (2708) XbaI (2746) AvrII (2799)

MscI (2811)

HpaI (2943)

SspI (3278) SwaI (3292)

EcoO109I (3353)

BstXI (3582)

Eco147I (3717)
StuI (3717)

XmnI (3859)
BspHI (3867)

AseI (3925)
VspI (3925)

SpeI (4080)

Eco105I (4208)
SnaBI (4208)

NdeI (4313)

SdaI (4491)

PacI (4499) BspLU11I (4509)

ApaLI (4823)

PacI (5239) SwaI (5248) NotI (5258)
EagI (5259)

2601

2701

2801

2901

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4000

4099

4199

4299

4399

4498

4597

4697

4797

4897

4997

5097

5197

141

123

90

57

23

1

13

47

80

113

147

180

213

247

280

313

347

380

413

447

480

513

547

580

613

680

713

TGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTG
CAGGTGCCAGAACATTTCTCTATCGA5397

5297
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