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(5493 bp)

BsrS2

SV40 p(A)

(h) ßglobin p(A)
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hCMV prom

EM7
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mSARM1 long isoform
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MfeI (82)
Psp1406I (203)

AgeI (552)
BstEII (555)

NcoI (560)
PvuI (636)

RsrII (654)
NcoI (682)

NruI (711)

BspLU11I (1130)
StuI (1179)

FspI (1609)
BstAPI (1612)

ScaI (1844)
BstEII (1879)

AvrII (1923)
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SspI (3348)
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SpeI (4150)
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NdeI (4383)

SdaI (4561)
PacI (4569)

BspLU11I (4579)

PacI (5309)
SwaI (5318)
NotI (5328)

15K20v42



GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCACCATGGTCCTGACGCTGCTCTTCTCCGCCTACAAACTGTG

CCGCTTCTTCACCATGTCAGGCCCACGGCCGGGCGCCGATCGGCTGACAGTGCCCGGACCGGATCGGAGTGGTGGCGCCAGCCCATGGTGGGCTGCGGGC

GGTCGCGGGTCTCGCGAAGTGTCGCCCGGAGTGGGCACTGAGGTGCAAGGCGCCCTGGAGCGTTCGCTGCCTGAGCTGCAGCAGGCGCTGTCCGAGCTGA

AACAGGCAAGCGCGGCGCGGGCTGTGGGCGCGGGTCTCGCCGAGGTCTTCCAGCTGGTAGAGGAAGCCTGGCTGCTGCCGGCCGTGGGCCGCGAGGTGGC

CCAAGGTCTATGCGATGCTATACGTCTGGACGGTGGCCTCGACTTGCTGTTGCGGCTGCTTCAGGCACCGGAGCTAGAGACCCGTGTGCAGGCCGCGCGC

TTGCTGGAGCAGATCCTGGTGGCTGAGAACCGGGACCGCGTGGCGCGCATCGGTCTAGGCGTGATCTTGAACCTGGCGAAGGAGCGCGAGCCTGTGGAAC

TGGCACGAAGCGTGGCGGGCATCTTGGAGCACATGTTCAAGCACTCGGAGGAGACGTGCCAGCGGCTGGTGGCGGCCGGAGGCCTCGACGCGGTGCTGTA

CTGGTGCCGCCGCACAGACCCGGCGCTGCTGCGCCACTGCGCTCTTGCGCTGGCGAACTGCGCGCTGCACGGGGGCCAGACGGTGCAGCGGTGCATGGTG

GAGAAGCGCGCCGCCGAGTGGCTCTTCCCGCTCGCTTTCTCCAAGGAGGACGAGCTGCTGCGGCTGCACGCCTGCCTGGCGGTGGCGGTGTTGGCTACCA

ACAAGGAGGTGGAACGCGAGGTCGAGCATTCTGGCACATTGGCGCTTGTCGAGCCGCTCGTGGCATCGCTGGACCCCGGCCGCTTCGCCCGCTGCCTGGT

GGATGCCAGTGACACAAGCCAGGGTCGTGGACCAGACGACCTGCAGAGCCTGGTGCTGTTGCTCGATTCGTCGCGTTTGGAGGCTCAGTGCATAGGAGCA

TTCTACCTGTGCGCAGAGGCTGCCATCAAGAGCCTACAGGGAAAGACCAAGGTGTTCAGCGACATCGGCGCTATCCAGAGCCTGAAACGCCTGGTTTCTT

ACTCTACGAATGGCACCACGTCGGCGCTGGCCAAGCGCGCGCTGCGCCTATTGGGCGAGGAGGTGCCAAGGCGCATCCTGCCCTGCGTGGCCAGCTGGAA

GGAAGCTGAGGTCCAGACCTGGCTACAGCAGATCGGCTTCTCCCAGTACTGCGAGAACTTTCGGGAGCAGCAGGTAGATGGTGACCTGCTTCTAAGACTC

ACAGATGAAGAACTCCAGACAGACCTAGGCATGAAATCAAGCATCACCCGCAAGAGGTTCTTTAGGGAGCTCACAGAGCTCAAGACCTTCGCCAGCTACG

CTACTTGCGACCGCAGCAACCTAGCGGACTGGCTGGGCAGCCTGGATCCTCGCTTCCGCCAGTACACCTATGGCCTGGTCAGCTGCGGTCTGGACCGCTC

CCTGCTGCACCGCGTGTCAGAGCAGCAGCTCCTGGAGGACTGTGGCATCCGCCTGGGAGTGCACCGCACGCGCATCCTCTCTGCAGCCAGAGgtcacttt

gcccagactggcctgagaagcttgaggagaccaagtctccacgatgatggaccccgtgataagcagtggggaagagccaccctcacctccatgtctcttt

ccttggctccagAAATGCTACATTCCCCGCTGCCCTGTACTGGAGGCAAGCTCAGTGGGGACACCCCAGATGTCTTTATCAGTTACCGGAGGAACTCAGG

GTCCCAGCTGGCCAGCCTCCTGAAGGTGCACCTGCAGCTTCACGGCTTCAGCGTCTTCATCGACGTGGAGAAGCTGGAAGCCGGCAAATTCGAGGACAAG

 M   V   L   T   L   L   F   S   A   Y   K   L   C

  R   F   F   T   M   S   G   P   R   P   G   A   D   R   L   T   V   P   G   P   D   R   S   G   G   A   S   P   W   W   A   A   G  

 G   R   G   S   R   E   V   S   P   G   V   G   T   E   V   Q   G   A   L   E   R   S   L   P   E   L   Q   Q   A   L   S   E   L   

K   Q   A   S   A   A   R   A   V   G   A   G   L   A   E   V   F   Q   L   V   E   E   A   W   L   L   P   A   V   G   R   E   V   A

  Q   G   L   C   D   A   I   R   L   D   G   G   L   D   L   L   L   R   L   L   Q   A   P   E   L   E   T   R   V   Q   A   A   R  

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

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

  W   C   R   R   T   D   P   A   L   L   R   H   C   A   L   A   L   A   N   C   A   L   H   G   G   Q   T   V   Q   R   C   M   V  

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

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

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

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

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

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

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

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

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

 A   Q   T   G   L   R   S   L   R   R   P   S   L   H   D   D   G   P   R   D   K   Q   W   G   R   A   T   L   T   S   M   S   L   

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

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

 L   I   Q   S   V   I   A   A   R   N   F   V   L   V   L   S   A   G   A   L   D   K   C   M   Q   D   H   D   C   K   D   W   V   

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

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

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

SgfI (6)
PvuI (7)

MfeI (82)

Psp1406I (203)

AgeI (552)
BstEII (555)

NcoI (560)

PvuI (636) RsrII (654) NcoI (682)

NruI (711)

BspLU11I (1130) StuI (1179)

FspI (1609)
BstAPI (1612)

ScaI (1844) BstEII (1879)

AvrII (1923)

BamHI (2043)

DraIII (2107)

Tth111I (2228)

EcoO109I (2398)
SandI (2398)

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

513

547

580

613



CTTATCCAAAGCGTCATAGCGGCTCGCAATTTTGTCCTGGTGCTGTCTGCTGGGGCGCTGGATAAGTGCATGCAGGACCATGACTGCAAGGACTGGGTGC

ACAAGGAGATTGTGACTGCTTTAAGCTGTGGCAAGAACATTGTGCCCATCATTGATGGCTTTGAGTGGCCTGAGCCTCAGGCGCTGCCTGAGGATATGCA

GGCTGTACTCACCTTCAACGGCATCAAATGGTCCCATGAGTACCAGGAGGCCACCATCGAGAAGATCATCCGCTTCCTACAGGGCCGCCCCTCTCAGGAC

TCCTCTGCCGGATCGGATACCAGTTTGGAGGGAGCTACGCCAATGGGTCTGCCTTAACCTGTCCCCAGTTCCCGTGCTAGCTGGCCAGACATGATAAGAT

ACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAG

CTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAA

TGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATC

AGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCAT

TTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTT

ATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAA

GAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAG

CAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAG

CCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTG

GACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCC

ACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGGTGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAA

TTGTCAAAACAGCGTGGATGGCGTCTCCAGCTTATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTT

GCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAA

TCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTA

GGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGAT

GTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGT

CAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAACATGTGAGCAAAAGGCCAGC

AAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTG

GCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCC

GCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACG

AACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGG

TAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGC

GCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGC

AGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGT

 •   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   V   L   T   L   L   F   S   A   Y   K   L   C

  R   F   F   T   M   S   G   P   R   P   G   A   D   R   L   T   V   P   G   P   D   R   S   G   G   A   S   P   W   W   A   A   G  

 G   R   G   S   R   E   V   S   P   G   V   G   T   E   V   Q   G   A   L   E   R   S   L   P   E   L   Q   Q   A   L   S   E   L   

K   Q   A   S   A   A   R   A   V   G   A   G   L   A   E   V   F   Q   L   V   E   E   A   W   L   L   P   A   V   G   R   E   V   A

  Q   G   L   C   D   A   I   R   L   D   G   G   L   D   L   L   L   R   L   L   Q   A   P   E   L   E   T   R   V   Q   A   A   R  

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

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

  W   C   R   R   T   D   P   A   L   L   R   H   C   A   L   A   L   A   N   C   A   L   H   G   G   Q   T   V   Q   R   C   M   V  

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

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

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

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

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

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

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

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

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

 A   Q   T   G   L   R   S   L   R   R   P   S   L   H   D   D   G   P   R   D   K   Q   W   G   R   A   T   L   T   S   M   S   L   

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

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

 L   I   Q   S   V   I   A   A   R   N   F   V   L   V   L   S   A   G   A   L   D   K   C   M   Q   D   H   D   C   K   D   W   V   

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

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

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

SphI (2567)

NheI (2875)

HpaI (3013) MfeI (3024)

EcoRI (3109)

SspI (3348) SwaI (3362)

EcoO109I (3423)

StuI (3787)

XmnI (3929) AseI (3995)

SpeI (4150)

SnaBI (4278)

NdeI (4383)

SdaI (4561)
PacI (4569)

BspLU11I (4579)

2501

2601

2701

2801

2901

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4001

4101

4201

4301

4401

4501

4601

4701

4801

4901

5001

5101

5201

141

113

80

47

13

613

647

680

713

747



CATGGCTAGTTAATTAACATTTAAATCAGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACAT

ACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

PacI (5309) SwaI (5318) NotI (5328)
5301

5401
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