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    (5617 bp)

BsrS2

SV40 p(A)

(h) ßglobin p(A)
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hCMV enh
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SwaI (3486)

SacI (3747)
BstXI (3776)

Eco147I (3911)
StuI (3911)

BspHI (4061)
AseI (4119)
VspI (4119)

SacI (4176)

SpeI (4274)

Eco105I (4402)
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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCATCATGAGGGTCCTGTGGGTGTTGGGCCTCTGCTGTGTCCT

GCTGACCTTCGGGTTCGTCAGAGCTGATGATGAAGTCGACGTGGATGGCACAGTGGAAGAGGACCTGGGTAAAAGCCGAGAAGGCTCAAGGACAGATGAT

GAAGTTGTGCAGAGAGAGGAAGAAGCTATTCAGTTGGATGGGTTAAACGCATCACAGATAAGAGAACTTAGAGAAAAATCTGAAAAGTTCGCCTTCCAAG

CTGAAGTGAACAGGATGATGAAACTTATCATCAATTCTTTGTATAAAAATAAAGAGATTTTCCTGAGAGAACTGATTTCAAATGCTTCTGATGCTTTAGA

CAAGATAAGGCTCATCTCCCTAACTGATGAAAATGCACTCGCTGGAAATGAGGAGTTAACGGTCAAGATTAAGTGTGACAAAGAGAAAAACCTGCTGCAT

GTCACAGACACGGGTGTAGGAATGACTAGAGAGGAGTTGGTTAAAAATCTCGGCACCATAGCCAAATCTGGAACAAGCGAGTTTTTAAACAAAATGACAG

AAGCTCAAGAAGATGGTCAGTCAACCTCTGAACTGATTGGCCAGTTTGGTGTCGGTTTTTATTCTGCCTTCCTTGTAGCAGATAAGGTCATTGTCACATC

GAAACACAACAATGATACCCAGCACATCTGGGAATCAGACTCCAATGAATTCTCTGTAATTGCTGACCCAAGAGGAAACACACTAGGTCGTGGAACAACA

ATTACTCTTGTCTTAAAAGAAGAAGCATCTGATTACCTTGAATTGGACACAATTAAAAATCTTGTCAGGAAGTACTCTCAGTTCATCAACTTTCCCATCT

ACGTGTGGAGTAGCAAGACAGAGACTGTTGAGGAGCCCTTGGAAGAAGATGAAGCAGCAAAAGAAGAGAAAGAAGAATCTGATGATGAAGCTGCAGTAGA

GGAGGAAGAAGAAGAAAAGAAACCAAAAACTAAGAAAGTTGAAAAAACTGTGTGGGATTGGGAACTTATGAATGATATCAAACCAATATGGCAGAGACCA

TCCAAAGAAGTAGAAGAAGACGAATACAAAGCTTTCTACAAATCATTTTCAAAGGAAAGTGATGACCCCATGGCTTATATCCACTTCACTGCAGAAGGGG

AGGTCACCTTCAAGTCGATTTTGTTTGTACCCACATCTGCACCTCGAGGTCTGTTTGATGAATATGGATCTAAGAAGAGTGATTATATTAAGCTGTATGT

ACGCCGCGTATTCATCACAGATGACTTCCATGATATGATGCCCAAATACCTTAATTTTGTCAAAGGTGTTGTGGATTCCGATGATCTCCCCCTCAATGTT

TCCCGTGAGACTCTTCAGCAACATAAATTGCTCAAGGTGATTAGGAAGAAGCTTGTCCGAAAAACTCTGGACATGATCAAGAAGATTGCTGATGAGAAGT

ATAACGACACTTTCTGGAAGGAGTTCGGCACGAATATCAAGCTTGGTGTGATTGAAGACCACTCAAATCGAACACGGCTTGCTAAACTTCTTAGGTTCCA

GTCTTCTCACCATTCAACTGACATTACTAGTTTAGACCAGTATGTGGAAAGAATGAAGGAAAAACAGGACAAAATCTACTTCATGGCTGGGTCAAGCAGA

AAGGAGGCGGAATCTTCTCCATTTGTTGAGAGACTTCTGAAGAAGGGCTATGAAGTCATTTATCTCACAGAGCCTGTGGATGAATACTGCATTCAGGCTC

TTCCCGAGTTTGATGGGAAGAGGTTTCAGAATGTTGCCAAAGAAGGGGTGAAGTTTGATGAGAGTGAGAAAACTAAAGAAAGTCGGGAAGCAACAGAGAA

GGAGTTTGAACCTCTGCTCAACTGGATGAAAGATAAGGCCCTCAAGGACAAGATAGAAAAGGCTGTGGTGTCGCAGCGCCTCACAGAGTCTCCCTGTGCT

CTTGTGGCCAGTCAGTATGGATGGTCTGGCAACATGGAGAGGATCATGAAGGCACAAGCATACCAGACGGGCAAGGACATCTCTACAAATTACTATGCCA

GTCAAAAGAAAACGTTCGAAATCAATCCTAGACACCCACTGATCAGAGACATGTTGCGGCGGATTAAGGAAGATGAAGATGACAAGACAGTCATGGATCT

 M  R   V  L   W  V  L   G  L   C   C  V  L

  L   T   F   G  F   V  R   A   D  D  E   V  D  V  D  G  T   V  E   E   D  L   G  K  S   R   E   G  S   R   T   D  D 

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

A   E   V  N  R   M  M  K  L   I   I   N  S   L   Y   K  N  K  E   I   F   L   R   E   L   I   S   N  A   S   D  A   L   D

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

 V  T   D  T   G  V  G  M  T   R   E   E   L   V  K  N  L   G  T   I   A   K  S   G  T   S   E   F   L   N  K  M  T   

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

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

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

Y   V  W  S   S   K  T   E   T   V  E   E   P   L   E   E   D  E   A   A   K  E   E   K  E   E   S   D  D  E   A   A   V  E

  E   E   E   E   E   K  K  P   K  T   K  K  V  E   K  T   V  W  D  W  E   L   M  N  D  I   K  P   I   W  Q  R   P  

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

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

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

 S   R   E   T   L   Q  Q  H  K  L   L   K  V  I   R   K  K  L   V  R   K  T   L   D  M  I   K  K  I   A   D  E   K  

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

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

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

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

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

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

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

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

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

E   M  D  A   G  T   E   E   E   E   E   E   T   E   K  E   S   T   E   K  D  E   L   • 
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EcoRI (1246)

ScaI (1370)
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547
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TGCTGTAGTTTTGTTTGAAACGGCAACACTTCGGTCAGGATATCTTCTACCAGACACCAAGGCGTATGGAGATAGAATAGAAAGAATGCTTCGCCTCAGT

TTAAACATTGACCCTGAAGCACAGGTGGAGGAAGAACCAGAAGAAGAGCCTGAAGACACCTCAGAAGACGCAGAAGACTCAGAGCAGGATGAGGGAGAAG

AGATGGATGCAGGGACAGAAGAAGAAGAGGAGGAAACAGAAAAGGAATCTACAGAGAAGGATGAATTGTAAATTATACTCTCGCTATGAATCCCGTGTGG

CTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTAT

TGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTT

TAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTG

AGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTC

CCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCA

TTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAA

CCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTG

CCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCT

CATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGAC

CCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATG

GTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATG

CCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGC T TATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCC

ACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTA C T A G TCAAAACAAACTCCCATTGA

CGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGAC

TAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGC

GTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTA

TGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCC T G C AG G TT AA

TTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCA

CAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCG

ACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCG

TTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGA

CTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTAC

ACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTA

GCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAA

CGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTG

 •  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  R   V  L   W  V  L   G  L   C   C  V  L

  L   T   F   G  F   V  R   A   D  D  E   V  D  V  D  G  T   V  E   E   D  L   G  K  S   R   E   G  S   R   T   D  D 

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

A   E   V  N  R   M  M  K  L   I   I   N  S   L   Y   K  N  K  E   I   F   L   R   E   L   I   S   N  A   S   D  A   L   D

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

 V  T   D  T   G  V  G  M  T   R   E   E   L   V  K  N  L   G  T   I   A   K  S   G  T   S   E   F   L   N  K  M  T   

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

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

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

Y   V  W  S   S   K  T   E   T   V  E   E   P   L   E   E   D  E   A   A   K  E   E   K  E   E   S   D  D  E   A   A   V  E

  E   E   E   E   E   K  K  P   K  T   K  K  V  E   K  T   V  W  D  W  E   L   M  N  D  I   K  P   I   W  Q  R   P  

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

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

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

 S   R   E   T   L   Q  Q  H  K  L   L   K  V  I   R   K  K  L   V  R   K  T   L   D  M  I   K  K  I   A   D  E   K  

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

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

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

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

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

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

     

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

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

E   M  D  A   G  T   E   E   E   E   E   E   T   E   K  E   S   T   E   K  D  E   L   • 

EcoRV (2738) PmeI (2798)

NheI (2999)

HpaI (3137) MfeI (3148)

EcoRI (3233)

SspI (3472) SwaI (3486)

SacI (3747) BstXI (3776)

Eco147I (3911)
StuI (3911)

BspHI (4061)

AseI (4119)
VspI (4119)

SacI (4176)

SpeI (4274)

Eco105I (4402)
SnaBI (4402)

NdeI (4507)

SdaI (4685)PacI (4693)

BspLU11I (4703)

ApaLI (5017)

PacI (5433) SwaI (5442) NotI (5452)
EagI (5453)

2701

2801

2901

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4001

4101

4201

4300

4400

4500

4600

4698

4798

4898

4998

5098

5198

5298

5398
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121

88

55
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1

13

47

80

113

147
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313
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513

547
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613
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713

747

780

GTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGC
CAGAACATTTCTCTATCGAA

5498
5598
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