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pMIR-REP-dCMV-SYT12 3" UTR (453-1413) wt

Absent Sites 0 Aarl,Absl,Afel,Aflll,Ascl,AsiSI,Bael,Bael',Barl,Barl',Bcll,Blpl,BmgBI,BstZ171,Fsel,FspAl,MauBI,Mlul,Mrel,Nael,NgoMIV,Nrul,
PfIMI,Pmel,SanDI,SgrDl,Spel,Swal

Acc65I 1 3365 (7035)
Accl 1 6500 (7035)
Agel 1 6668 (7035)
Ajul 1 2211 (7035)
Ajul’ 1 2243 (7035)
Apal 1 1340 (7035)
Arsl 1 1912 (7035)
Arsl' 1 1944 (7035)
Avrll 1 6719 (7035)
BamH]I 1 3100 (7035)
BbvCl 1 854 (7035)

Bglll 1 1430 (7035)
BsaBl 1 5884 (7035)
Bsgl 1 960 (7035)

BsrGl 1 2601 (7035)
BssHII 1 6152 (7035)
Clal 1 1728 (7035)
CspCl 1 3314 (7035)
CspClI' 1 3279 (7035)
EcoICRI 1 620 (7035)

EcoRV 1 1757 (7035)
Hindlll 1 463 (7035)

Hpal 1 5783 (7035)
Kpnl 1 3369 (7035)
Mscl 1 6236 (7035)
Ndel 1 185(7035)

Notl 1 407 (7035)

Pacl 1 1773 (7035)
Pasl 1 519 (7035)

Pcil 1 3829 (7035)
PshAl 1 1104 (7035)
PspOMI 1 1336 (7035)
PspXI 1 1441 (7035)
Psrl 1 2962 (7035)
Psrl’ 1 2930 (7035)
Rsrll 1 6492 (7035)
Sacl 1 622(7035)

Sacll 1 6399 (7035)
Sall 1 6499 (7035)
Sbfl 1 6691 (7035)
Scal 1 5202 (7035)
Sil 1 6773 (7035)
SgrAl 1 1663 (7035)
SnaBI 1 3348 (7035)
Srfl 1 1217 (7035)
Sspl 1 5526 (7035)
Tth111l 1 6568 (7035)
Xceml 1 2361 (7035)
Xhol 1 1441 (7035)
Xmnl 1 5321 (7035)
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TCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCG

e I I I I
AGCGCGCAAAGCCACTACTGCCACTTTTGGAGACTGTGTACGTCGAGGGCCTCTGCCAGTGTCGAACAGACATTCGCCTACGGCCCTCGTCTGTTCGGGC

Ndel

|
TCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATA

et fot
AGTCCCGCGCAGTCGCCCACAACCGCCCACAGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACTTTAT

CCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTAT

e I I I I
GGCGTGTCTACGCATTCCTCTTTTATGGCGTAGTCCGCGGTAAGCGGTAAGTCCGACGCGTTGACAACCCTTCCCGCTAGCCACGCCCGGAGAAGCGATA

TACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAA

LI B T T T
ATGCGGTCGACCGCTTTCCCCCTACACGACGTTCCGCTAATTCAACCCATTGCGGTCCCAAAAGGGTCAGTGCTGCAACATTTTGCTGCCGGTCACGGTT
pPMIR-REP seq fwd

Notl Hindlll

| |
GCTAGCGGCCGCATACAAAAAACCAACACACAGATCCAATGAAAATAAAAGATCCTTTATTAAGCTTTGCCAGTAGAGGTGCAACAGCCCAGCCCCTCTG

LA L L B I BN B B | T
CGATCGCCGGCGTATGTTTTTTGGTTGTGTGTCTAGGTTACTTTTATTTTCTAGGAAATAATTCGAAACGGTCATCTCCACGTTGTCGGGTCGGGGAGAC
SV40 Poly A Signal SYT12 3 UTR
< ] B ———

Pasl

|
CTTCTGGGTGGGAGCCCCCAGGGTGCCCCTCGTACTCCAGGCCCCTGCCCCCACAGCGATCAGGCCAAGGCGATGGATCTTGAAGCCACACTTGCGTGGC

UL 1 1
GAAGACCCACCCTCGGGGGTCCCACGGGGAGCATGAGGTCCGGGGACGGGGGTGTCGCTAGTCCGGTTCCGCTACCTAGAACTTCGGTGTGAACGCACCG
SYT12 3' UTR

Il ] Il ] Il ] Il ] Il ] Il ] Il ] Il ] Il ] Il ]
T T T T T T T T T T T T T 1 T T T T T T
EcolCRI
Sacl

TTCCTCCATCCAGCCTGAGCTCCCTTTCTTGATCTGGTAAGTTTCTCTGAGAACACTCACCCGCAAGAAACTACTTGCCCCAGAATCCCCCTCTCAGATT

= T T
AAGGAGGTAGGTCGGACTCGAGGGAAAGAACTAGACCATTCAAAGAGACTCTTGTGAGTGGGCGTTCTTTGATGAACGGGGTCTTAGGGGGAGAGTCTAA
miR-146a/b 7mer-1A

SYT12 3' UTR

TCGCTTCTAGGGAACTCAAGCTAGGAGACCCGGTGTCGGGGGCACCCACCCCGTGATCGAGAGCCGCCTCCTTCCTAGCCTGGCATTCAGTCTTCTCCTG

MR T T T
AGCGAAGATCCCTTGAGTTCGATCCTCTGGGCCACAGCCCCCGTGGGTGGGGCACTAGCTCTCGGCGGAGGAAGGATCGGACCGTAAGTCAGAAGAGGAC
SYT12 3' UTR

BbvCl

|
GCGTCCCTCAAGCCGCCCTTCCACCCTGGCCTTCCCCGGCTTCCCATCAGGCCTCAGCCACCTGGGCTGTCCTTCCGCTGCCACCCCTCCAAGGCCCAGC
1 ] ] ] ] ] ]

et et
CGCAGGGAGTTCGGCGGGAAGGTGGGACCGGAAGGGGCCGAAGGGTAGTCCGGAGTCGGTGGACCCGACAGGAAGGCGACGGTGGGGAGGTTCCGGGTCG
SYT12 3' UTR
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Bsgl

CCGAGAGCCTCCTTGTCCACCACATCTTCGCAGGCACGTGCAGCCCACCAAGACCTCTGCTGTCAGTATTCTCTCTGCCCCACCCCTGCCACCCCCAGGC

U T T T
GGCTCTCGGAGGAACAGGTGGTGTAGAAGCGTCCGTGCACGTCGGGTGGTTCTGGAGACGACAGTCATAAGAGAGACGGGGTGGGGACGGTGGGGGTCCG
SYT12 3' UTR

TGAGACCTGCCTGAGGCATCTTTCTCCCAGTGGGCCTGCAAGGGCATCAACAAATGCTTGCAGGGTCTGGGCCTGGTTTGCGCAGGACTGAGCACAAGGA

LI LI LI
ACTCTGGACGGACTCCGTAGAAAGAGGGTCACCCGGACGTTCCCGTAGTTGTTTACGAACGTCCCAGACCCGGACCAAACGCGTCCTGACTCGTGTTCCT
SYT12 3' UTR

PshAl

CCTGGGTCTGGGCCTCTTTGGACCTCTGGTTCTTGCCATGGTTGAGGTCCGGGGAGTAGATTTGACAGAGAATAACTCCGGAGCCAGTGTTCCACGTGGC

GGACCCAGACCCGGAGAAACCTGGAGACCAAGAACGGTACCAACTCCAGGCCCCTCATCTAAACTGTCTCTTATTGAGGCCTCGGTCACAAGGTGCACCG
SYT12 3' UTR

Srfl

CGGTAGGCTGCTGCCCGGGCCTGGTCTCTTGGTCTCTTCTCCGGCCCCGAGAAAGGCCCTTCCTTGTATCCACTGCAGTGGGCTGAGAACTGCATTTGCG

LR T T T LR =t
GCCATCCGACGACGGGCCCGGACCAGAGAACCAGAGAAGAGGCCGGGGCTCTTTCCCGGGAAGGAACATAGGTGACGTCACCCGACTCTTGACGTAAACGC
miR-146a/b 9mer

SYT12 3' UTR

PspOMI
Apal

ATGGGGAAGTTCACATCCTGCCATTGCTCAGGCTGGGCCCGCTGCCTGCGACATGCTCAGTTCTTTTCCTGCCCCTCCAAGCACAGCTCCTACCTTGTCA

T
TACCCCTTCAAGTGTAGGACGGTAACGAGTCCGACCCGGGCGACGGACGCTGTACGAGTCAAGAAAAGGACGGGGAGGTTCGTGTCGAGGATGGAACAGT

mi...er miR-23a/b 7mer-1A

SYT12 3' UTR

PspXI
‘Bglll Xhol
AAGAGGCCCTTCCTGTTTCCCTAGCCCTAGATCTCATCACTCGAGCAATTTGGACTTTCCGCCCTTCTTGGCCTTTATGAGGATCTCTCTGATTTTTCTT

TTCTCCGGGAAGGACAAAGGGATCGGGATCTAGAGTAGTGAGCTCGTTAAACCTGAAAGGCGGGAAGAACCGGAAATACTCCTAGAGAGACTAAAAA
SYT12 3' UTR Luciferase

GCGTCGAGTTTTCCGGTAAGACCTTTCGGTACTTCGTCCACAAACACAACTCCTCCGCGCAACTTTTTCGCGGTTGTTACTTGACTGGCGACGTAATCCA

L L LR BB R I I
CGCAGCTCAAAAGGCCATTCTGGAAAGCCATGAAGCAGGTGTTTGTGT TGAGGAGGCGCGTTGAAAAAGCGCCAACAATGAACTGACCGCTGCATTAGGT
pMIR-REP seq rev

Luciferase
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
T T T T T T T T T LRI T T T T T T T T T

SgrAl

|
CGATCTCTTTTTCCGTCATCGTCTTTCCGTGCTCCAAAACAACAACGGCGGCGGGAAGTTCACCGGCGTCATCGTCGGGAAGACCTGCCACGCCCGCGTC

UL L B U T T
GCTAGAGAAAAAGGCAGTAGCAGAAAGGCACGAGGTTTTGTTGTTGCCGCCGCCCTTCAAGTGGCCGCAGTAGCAGCCCTTCTGGACGGTGCGGGCGCAG

Luciferase
1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]
} 1 } 1 1 T 1 T 1 UL 1 1 1 1 T T T T T
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Clal EcoRV Pacl

GAAGATGTTGGGGTGTTGTAACAATATCGATTCCAATTCAGCGGGGGCCACCTGATATCCTTTGTATTTAATTAAAGACTTCAAGCGGTCAACTATGAAG

T T T
CTTCTACAACCCCACAACATTGTTATAGCTAAGGTTAAGTCGCCCCCGGTGGACTATAGGAAACATAAATTAATTTCTGAAGTTCGCCAGTTGATACTTC

Luciferase

AAGTGTTCGTCTTCGTCCCAGTAAGCTATGTCTCCAGAATGTAGCCATCCATCCTTGTCAATCAAGGCGTTGGTCGCTTCCGGATTGTTTACATAACCGG

1 1 1
TTCACAAGCAGAAGCAGGGTCATTCGATACAGAGGTCTTACATCGGTAGGTAGGAACAGTTAGTTCCGCAACCAGCGAAGGCCTAACAAATGTATTGGCC

Luciferase
1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]
T T T T T T T T T L T T T T T T T T T

Arsl Arsl'

ACATAATCATAGGTCCTCTGACACATAATTCGCCTCTCTGATTAACGCCCAGCGTTTTCCCGGTATCCAGATCCACAACCTTCGCTTCAAAAAATGGAAC

R e I R R B R R N N N S RRRSE
TGTATTAGTATCCAGGAGACTGTGTATTAAGCGGAGAGACTAATTGCGGGTCGCAAAAGGGCCATAGGTCTAGGTGTTGGAAGCGAAGTTTTTTACCTTG
Luciferase

AACTTTACCGACCGCGCCCGGTTTATCATCCCCCTCGGGTGTAATCAGAATAGCTGATGTAGTCTCAGTGAGCCCATATCCTTGTCGTATCCCTGGAAGA

=t T T T
TTGAAATGGCTGGCGCGGGCCAAATAGTAGGGGGAGCCCACATTAGTCTTATCGACTACATCAGAGTCACTCGGGTATAGGAACAGCATAGGGACCTTCT

Luciferase

TGGAAGCGTTTTGCAACCGCTTCCCCGACTTCTTTCGAAAGAGGTGCGCCCCCAGAAGCAATTTCGTGTAAATTAGATAAATCGTATTTGTCAATCAGAG

L I I I I
ACCTTCGCAAAACGTTGGCGAAGGGGCTGAAGAAAGCTTTCTCCACGCGGGGGTCTTCGTTAAAGCACATTTAATCTATTTAGCATAAACAGTTAGTCTC

Luciferase
1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]
T T T T T T T T T LRI T T T T T T T T T

Ajul Ajul'

TGCTTTTGGCGAAGAATGAAAATAGGGT TGGTACTAGCAACGCACTTTGAATTTTGTAATCCTGAAGGGATCGTAAAAACAGCTCTTCTTCAAATCTATA

T T T T T
ACGAAAACCGCTTCTTACTTTTATCCCAACCATGATCGTTGCGTGAAACTTAAAACATTAGGACTTCCCTAGCATTTTTGTCGAGAAGAAGTTTAGATAT

Luciferase
1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]
T 1 1 1 1 1 1 1 1 T T T T 1 1 T T } T

Xcml

CATTAAGACGACTCGAAATCCACATATCAAATATCCGAGTGTAGTAAACATTCCAAAACCGTGATGGAATGGGACAACACTTAAAATCGCAGTATCCGGA

LI LI T T T
GTAATTCTGCTGAGCTTTAGGTGTATAGTTTATAGGCTCACATCATTTGTAAGGTTTTGGCACTACCTTACCCTGTTGTGAATTTTAGCGTCATAGGCCT

Luciferase

ACGATTTGATTGCCAAAAATAGGATCTCTGGCATGCGAGAATCTGACGCAGGCAGTTCTATGCGGAAGGGCCACACCCTTAGGTAACCCAGTAGATCCAG

1
TGCTAAACTAACGGTTTTTATCCTAGAGACCGTACGCTCTTAGACTGCGTCCGTCAAGATACGCCTTCCCGGTGTGGGAATCCATTGGGTCATCTAGGTC

Luciferase

AGGAATTCATTATCAGTGCAATTGTTTTGTCACGATCAAAGGACTCTGGTACAAAATCGTATTCATTAAAACCGGGAGGTAGATGAGATGTGACGAACGT

T T
TCCTTAAGTAATAGTCACGTTAACAAAACAGTGCTAGTTTCCTGAGACCATGTTTTAGCATAAGTAATTTTGGCCCTCCATCTACTCTACACTGCTTGCA

Luciferase
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
T T T T T T T T T LRI T T T T T T T T T
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BsrGl

GTACATCGACTGAAATCCCTGGTAATCCGTTTTAGAATCCATGATAATAATTTTCTGCATTATTGGTAATTTTTTTTGCACGTTCAAAATTTTTTGCAAC

e e 2700
CATGTAGCTGACTTTAGGGACCATTAGGCAAAATCTTAGGTACTATTATTAAAAGACCTAATAACCATTAAAAAAAACGTGCAAGTTTTAAAAAACGTTG
Luciferase
L B o B
CCCTTTTTGGAAACAAACACTACGGTAGGCTGCGAAATGTTCATACTGTTGAGCAATTCACGTTCATTATAAATGTCGTTCGCGGGCGCAACTGCAACTC
e 2800
GGGAAAAACCTTTGTTTGTGATGCCATCCGACGCTTTACAAGTATGACAACTCGTTAAGTGCAAGTAATATTTACAGCAAGCGCCCGCGTTGACGTTGAG
Luciferase
L B o B
CGATAAATAACGCGCCCAACACCGGCATAAAGAATTGAAGAGAGTTTTCACTGCATACGACGATTCTGTGATTTGTATTCAGCCCATATCGTTTCATAGC
B o o e e B L o e L1 O
GCTATTTATTGCGCGGGTTGTGGCCGTATTTCTTAACTTCTCTCAAAAGTGACGTATGCTGCTAAGACACTAAACATAAGTCGGGTATAGCAAAGTATCG
Luciferase
f f f f f f f f f 1 f f f f f f I f I
Psrl’ Psrl
TTCTGCCAACCGAACGGACATTTCGAAGTATTCCGCGTACGTGATGTTCACCTCGATATGTGCATCTGTAAAAGCAATTGTTCCAGGAACCAGGGCGTAT
et 3000
AAGACGGTTGGCTTGCCTGTAAAGCTTCATAAGGCGCATGCACTACAAGTGGAGCTATACACGTAGACATTTTCGTTAACAAGGTCCTTGGTCCCGCATA
Luciferase
T e
BamHlI
CTCTTCATAGCCTTATGCAGTTGCTCTCCAGCGGTTCCATCCTCTAGAGGATAGAATGGCGCCGGGCCTTTCTTTATGTTTTTGGCGTCTTCCATGGTGG
et 3100
GAGAAGTATCGGAATACGTCAACGAGAGGTCGCCAAGGTAGGAGATCTCCTATCTTACCGCGGCCCGGAAAGAAATACAAAAACCGCAGAAGGTACCACC
Luc 3' seq fwd primer
Luciferase
T e
ATCCACGGTTCACTAAACCAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGG
et 3200
TAGGTGCCAAGTGATTTGGTCGAGACGAATATATCTGGAGGGTGGCATGTGCGGATGGCGGGTAAACGCAGTTACCCCGCCTCAACAATGCTGTAAAACC
5 CMV enhancer promoter
L.e
_
e e B R A R e e e S
CspClI'
AAAGTCCCGTTGATTTTGGTGCCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTG
et 3300
TTTCAGGGCAACTAAAACCACGGTTTTGTTTGAGGGTAACTGCAGTTACCCCACCTCTGAACCTTTAGGGGCACTCAGTTTGGCGATAGGTGCGGGTAAC
CMV enhancer promoter
B L L o e L o e e e B o
Acc65I
CspCl SnaBl Kpnl
ATGTACTGCCAAAACCGCATCACCATGGTAATAGCGATGACTAATACgtaggttcactGATCTGGTACCTTGAATTCATGCTTCTCCTCCCTTTAGTGAG
B o o e o St e S e L s e e e (010
TACATGACGGTTTTGGCGTAGTGGTACCATTATCGCTACTGATTATGcatccaagtgaCTAGACCATGGAACT TAAGTACGAAGAGGAGGGAAATCACTC
CMV enhancer promoter
R R S RaE
GGTAATTCTCTCTCTCTCCCTATAGTGAGTCGTATTAATTCCTTCTCTTCTATAGTGTCACCTAAATCGTTGCAATTCGTAATCATGTCATAGCTGTTTC
et 3500

L I I I I I I I
CCATTAAGAGAGAGAGAGGGATATCACTCAGCATAATTAAGGAAGAGAAGATATCACAGTGGATTTAGCAACGTTAAGCATTAGTACAGTATCGACAAAG
1 ] ] ]
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CTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATT

LR B | LI | LR | LELELELEL L DL DL BN B DL LB L L
GACACACTTTAACAATAGGCGAGTGTTAAGGTGTGTTGTATGCTCGGCCTTCGTATTTCACATTTCGGACCCCACGGATTACTCACTCGATTGAGTGTAA

AATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATT

1
TTAACGCAACGCGAGTGACGGGCGAAAGGTCAGCCCTTTGGACAGCACGGTCGACGTAATTACTTAGCCGGTTGCGCGCCCCTCTCCGCCAAACGCATAA

GGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCA

LR I I
CCCGCGAGAAGGCGAAGGAGCGAGTGACTGAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGCCATAGTCGAGTGAGTTTCCGCCATTATGCCAATAGGT
ColE1 origin

Pcil

CAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCT

= LI I I I
GTCTTAGTCCCCTATTGCGTCCTTTCTTGTACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGGCATTTTTCCGGCGCAACGACCGCAAAAAGGTATCCGA
ColE1 origin

CCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCC

= T
GGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGG
ColE1 origin

CTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGT

LR T
GAGCACGCGAGAGGACAAGGCTGGGACGGCGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTATCGAGTGCGACATCCA
ColE1 origin

ATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGA
1 ] ] ] ] ] ] ]

= T
TAGAGTCAAGCCACATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAGCAGAACT
ColE1 origin

GTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAG

LR I I
CAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTC
ColE1 origin

TGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCG

T T LI LI B
ACCACCGGATTGATGCCGATGTGATCTTCTTGTCATAAACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGC
ColE1 origin

GCAAAAAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTAC

LR T = LB | T
CGTTTTTTTGGTGGCGACCATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATG
ColE1 origin

GGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGA

= T = LB |
CCCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAATTTTTACT
ColE1 origin

3600
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AGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTT

UL L T
TCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCAATGGTTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAA
AMPr

CATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTC

e T T T
GTAGGTATCAACGGACTGAGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAG
AMPr

ACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGT

UL 1 1 1
TGGCCGAGGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGAAATAGGCGGAGGTAGGTCAGATAATTAACA
AMPr

TGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGG

U T T
ACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGATGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACC
AMPr

CTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAG

U T T UL
GAAGTAAGTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAGTC
AMPr

AAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAG

R R e B R B R R R B R N N S RRRSE
TTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGCATTCTACGAAAAGACACTGACCACTC
AMPTr
R R B L R B B B A R R RN S B EE

Scal

TACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAA

LA T T T T
ATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTATGCCCTATTATGGCGCGGTGTATCGTCTTGAAATT

AMPr
! I ! I ! I ! I ! I ! I ! I ! I ! I ! I
T I T I T I T I T LI 1 T 1 T T T T T T

Xmnl

AAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTG

UL 1
TTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGAC
AMPr

ATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGA

L I I I
TAGAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACT

AMPr
! I ! I ! I ! I ! I ! I ! I ! I ! I ! I
T T T T T T T T T T T T T T T T T T T T T

Sspl

ATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAA

U T T T
TATGAGTATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTIGTTT
AMPr

4700

4800

4900

5000

5100

5200

5300

5400

5500

5600
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5 TAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGATT

0 e e e e e e e e e e 5700
3 ATCCCCAAGGCGCGTGTAAAGGGGCTTTTCACGGTGGACTGCAGATTCTTTGGTAATAATAGTACTGTAATTGGATATTTTTATCCGCATAGTGCTCTAA
0 e L B o e et B B e L o
o
Hpal
o
5 GCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATT
R R R B B B B B B B B R B B B R I IR Mgt e16)
3 CGTCACTTTTTTTACGAAATAAACACTTTAAACACTACGATAACGAAATAAACATTGGTAATATTCGACGTTATTTGTTCAATTGTTGTTGTTAACGTAA
o SV40 Poly A
|
0 e I T B et L R
° BsaBl
5 CATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGCTGATTATGATCCTCTAGAGTCGG
F e B o e e o R o N (=100
3 GTAAAATACAAAGTCCAAGTCCCCCTCCACACCCTCCAAAAAATTTCGTTCATTTTGGAGATGTTTACACCATACCGACTAATACTAGGAGATCTCAGCC
° B B R R R R R R R R RSN
o
5 TGGGCCTCGGGGGCGCGCTGCGGGGTCGGCGGGGCCCCCCCGGGTGGCTTCGGTCGGAGCCATGGGGTCGTGCGCTCCTTTCGGTCGGGCGCTGCGGGTCG
° e et 6000
3 ACCCGGAGCCCCCGCCCACGCCCCAGCCGCCCCGGCGGGGCCCACCGAAGCCAGCCTCGGTACCCCAGCACGCGAGGAAAGCCAGCCCGCGACGLCCAGC
0 e L B o e et B B e L o
o
5 TGGGGCGGGCGTCAGGCACCGGGCTTGCGGGTCATGCACCAGGTGCGCGGTCCTTCCGGGCACCTCGACGTCGGCGGTGACGGTGAAGCCGAGCCGCTCGT
R R R B B B B B B B T R I B R M CAKele)
3 ACCCCGCCCGCAGTCCGTGGCCCGAACGCCCAGTACGTGGTCCACGCGCCAGGAAGCCCGTGGAGCTGCAGCCGCCACTGCCACTTCGGCTCGGCGAGCA
° Puromycin resistance
<

0 i e : : : R R R o B o B o B o O
° BssHII
5 AGAAGGGGAGGTTGCGGGGCGCGGAGGTCTCCAGGAAGGCGGGCACCCCGGCGCGCTCGGCCGCCTCCACTCCGGGGAGCACGACGGCGCTGCCCAGACC
© e et G200
3 TCTTCCCCTCCAACGCCCCGCGCCTCCAGAGGTCCTTCCGCCCGTGGGGCCGCGCCGAGCCGGCGGAGGTGAGGCCCCTCGTGCTGCCGCGACGGGTCTGG
° Puromycin resistance
0 R e
° Mscl
5 CTTGCCCTGGTGGTCGGGCGAGACGCCGACGGTGGCCAGGAACCACGCGGGCTCCTTGGGCCGGTGCGGCGCCAGGAGGCCTTCCATCTGTTGCTGCGCG
0 e et G300
3 GAACGGGACCACCAGCCCGCTCTGCGGCTGCCACCGGTCCTTGGTGCGCCCGCAGGAACCCGGCCACGCCGCGGTCCTCCGGAAGGTAGACAACGACGCGL
° Puromycin resistance
R R R I R T R
° Sacll
5 GCCAGCCGGGAACCGCTCAACTCGGCCATGCGCGGGCCGATCTCGGCGAACACCGCCCCCGCTTCGACGCTCTCCGGCGTGGTCCAGACCGCCACCGCGG
B e o o St I o L L B e e e e e S ST 1010}
3 CGGTCGGCCCTTGGCGAGTTGAGCCGGTACGCGCCCGGCTAGAGCCGCTTGTGGCGGGGGCCAAGCTGCGAGAGGCCGCACCAGGTCTGGCGGTGGCGLCC
° Puromycin resistance
0 : e B o e S e S o
o

Sall
o Rsrll Accl
5 CGCCGTCGTCCGCGACCCACACCTTGCCGATGTCGAGCCCGACGCGCGTGAGGAAGAGTTCTTGCAGCTCGGTGACCCGCTCGATGTGGCGGTCCGGGTC
© e et G500
3 GCGGCAGCAGGCGCTGGGTGTGGAACGGCTACAGCTCGGGCTGCGCGCACTCCTTCTCAAGAACGTCGAGCCACTGGGCGAGCTACACCGCCAGGCCCAG
° Puromycin resistance

(<]
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Tth111l

GACGGTGTGGCGCGTGGCGGGGTAGTCGGCGAACGCGGCGGCGAGGGTGCGTACGGCCCGGGGGACGTCGTCGCGGGTGGCGAGGCGCACCGTGGGCTTG

T T
CTGCCACACCGCGCACCGCCCCATCAGCCGCTTGCGCCGCCGCTCCCACGCATGCCGGGCCCCCTGCAGCAGCGCCCACCGCTCCGCGTGGCACCCGAAC

Puromycin resistance

Agel Sbfl

TACTCGGTCATGGAAGGTCGTCTCCTTGTGAGGGGTCAGGGGCGTGGGTCAGGGGATGGTGGCGGCACCGGTCGTGGCGGCCGACCTGCAGGCATGCAAG

L T T T
ATGAGCCAGTACCTTCCAGCAGAGGAACACTCCCCAGTCCCCGCACCCAGTCCCCTACCACCGCCGTGGCCAGCACCGCCGGCTGGACGTCCGTACGTTC

Puromy...stance

Avrll Sfil

CTAGCTTTTTGCAAAAGCCTAGGCCTCCAAAAAAGCCTCCTCACTACTTCTGGAATAGCTCAGAGGCCGAGGCGGCCTCGGCCTCTGCATAAATAAAAAA

GATCGAAAAACGTTTTCGGATCCGGAGGTTTTTTCGGAGGAGTGATGAAGACCTTATCGAGTCTCCGGCTCCGCCGGAGCCGGAGACGTATTTATTTTTT
SV40 Promoter

AATTAGTCAGCCATGGGGCGGAGAATGGGCGGAACTGGGCGGAGT TAGGGGCGGGATGGGCGGAGT TAGGGGCGGGACTATGGTTGCTGACTAATTGAGA

LR T T T
TTAATCAGTCGGTACCCCGCCTCTTACCCGCCTTGACCCGCCTCAATCCCCGCCCTACCCGCCTCAATCCCCGCCCTGATACCAACGACTGATTAACTCT
SV40 Promoter

TGCATGCTTTGCATACTTCTGCCTGCTGGGGAGCCTGGGGACTTTCCACACCTGGTTGCTGACTAATTGAGATGCATGCTTTGCATACTTCTGCCTGCTG
1 ] ] ] ] ] ] ] ]

= T T T T
ACGTACGAAACGTATGAAGACGGACGACCCCTCGGACCCCTGAAAGGTGTGGACCAACGACTGATTAACTCTACGTACGAAACGTATGAAGACGGACGAC
SV40 Promoter

GGGAGCCTGGGGACTTTCCACACCAATCTTTCGTC

CCCTCGGACCCCTGAAAGGTGTGGTTAGAAAGCAG

6600
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7000
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