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pMIR-REP-dCMV-LIF 3" UTR (711-2197) wt

Absent Sites 0 Aarl,Absl,Afel,Aflll,Alel,AsiSI,Bael,Bael',Barl,Barl',BbvCl,BmgBI,BstZ171,Fsel,FspAl,MauBI,Mrel,Nael,NgoMIV,
Nrul,Pmel,Pmll,PshAl,SgrDI,Spel,Srfl,Swal

Acc65I 1 3911
Agel 1 7214
Ajul 1 2757
Ajul’ 1 2789
Alol 1 3670
Alol' 1 3638
Arsl 1 2458
Arsl' 1 2490
Ascl 1 470

Avrll 1 7265
Bcll 1 1460
Balll 1 1976
BpulOl 1 989

BsaBl 1 6430
BsrGl 1 3147
Clal 1 2274
CspCl 1 3860
CspClI' 1 3825
Hpal 1 6329
Kpnl 1 3915
Mlul 1 483

Ndel 1 185

Notl 1 407

Pacl 1 2319
Pcil 1 4375
PfIMI 1 631

PspXI 1 1987
Psrl 1 3508
Psrl' 1 3476
Rsrll 1 7038
Sacll 1 6945
SanDI 1 1177
Sbfl 1 7237
Scal 1 5748
Sfil 1 7319
SgrAl 1 2209
SnaBlI 1 3894
Sspl 1 6072
Tth111l 1 7114
Xcml 1 2907
Xhol 1 1987
Xmnl 1 5867
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TCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCG

T LR L T
AGCGCGCAAAGCCACTACTGCCACTTTTGGAGACTGTGTACGTCGAGGGCCTCTGCCAGTGTCGAACAGACATTCGCCTACGGCCCTCGTCTGTTCGGGC

Ndel

|
TCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATA

et fot
AGTCCCGCGCAGTCGCCCACAACCGCCCACAGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACTTTAT

CCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTAT

T T T
GGCGTGTCTACGCATTCCTCTTTTATGGCGTAGTCCGCGGTAAGCGGTAAGTCCGACGCGTTGACAACCCTTCCCGCTAGCCACGCCCGGAGAAGCGATA

TACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAA

LI B IR T T
ATGCGGTCGACCGCTTTCCCCCTACACGACGTTCCGCTAATTCAACCCATTGCGGTCCCAAAAGGGTCAGTGCTGCAACATTTTGCTGCCGGTCACGGTT
pPMIR-REP seq fwd

Notl Ascl Miul

| | |
GCTAGCGGCCGCATACAAAAAACCAACACACAGATCCAATGAAAATAAAAGATCCTTTATTAAGCTTGGCGCGCCGAGCTCACGCGTCAAGGACTGTCTT

e L T
CGATCGCCGGCGTATGTTTTTTGGTTGTGTGTCTAGGTTACTTTTATTTTCTAGGAAATAATTCGAACCGCGCGGCTCGAGTGCGCAGTTCCTGACAGAA

SV40 Poly A Signal LIF 3' UTR
< ]

GCCCACTGCTCCAGGGGGCACAATATCTGCCAGGAACAGTGCGCCTCACAACACAATGCTGGGGCGCCCAAGAACAGTGTGAACCAGCCCCCTGGAATCA

UL 1
CGGGTGACGAGGTCCCCCGTGTTATAGACGGTCCTTGTCACGCGGAGTGTTGTGTTACGACCCCGCGGGTTCTTGTCACACTTGGTCGGGGGACCTTAGT
LIF 3'UTR

PfIMI

AGACAGAAAGGCACCCGGCCTCTCCACAAATTGGCCCAGCCCCTGCAGCCTGGACCCTGACACCCTAAAGCAAGTCACAGTAGGGGATGGGGGGGGGTGG
1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]
LINLENLENL L LN LR R L ANL LR DL RN DL LR BN RN DL AL LA LN L B L LI AL L LA L N IR LR LR L LA L LA L LRI |

U T T
TCTGTCTTTCCGTGGGCCGGAGAGGTGTTTAACCGGGTCGGGGACGTCGGACCTGGGACTGTGGGATTTCGTTCAGTGTCATCCCCTACCCCCCCCCACC

LIF 3' UTR

AGCAAGGCCCCCCACTCCCACTCAGGCCTCCCCATTCTCTCAGATCCGACCCTTCTCTGAGCTTCACCCGTAAGGCTTATTCCACTTGTAACATTGTCGA

L I I I I I I
TCGTTCCGGGGGGTGAGGGTGAGTCCGGAGGGGTAAGAGAGTCTAGGCTGGGAAGAGACTCGAAGTGGGCATTCCGAATAAGGTGAACATTGTAACAGCT
LIF 3' UTR

CTTCCAGACCAGGCCCTGCTAAGCCCTGGCCCTGGCGCTTGTGTCGGGAGCCATCATCATATTTTGTTGAGTAGGGACCAGGGAAAGGGGAATTAACTTG

T UL R UL T
GAAGGTCTGGTCCGGGACGATTCGGGACCGGGACCGCGAACACAGCCCTCGGTAGTAGTATAAAACAACTCATCCCTGGTCCCTTTCCCCTTAATTGAAC
LIF 3' UTR

Bpu10l

\
GCCACTGAAAGCACCAATAAGTTAATATAAATAGGATATCATAATAAATAGAAATCATGCCAGGTCAGACGCACAGCACGCTTGGAGCTCAGGGTTCCCT

e T T T T
CGGTGACTTTCGTGGTTATTCAATTATATTTATCCTATAGTATTATTTATCTTTAGTACGGTCCAGTCTGCGTGTCGTGCGAACCTCGAGTCCCAAGGGA
LIF 3' UTR
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GAGACCCTGACCCTAAGTTCTGCTGTTCCCTTGCCCTGGGGACCAGAGACGGCCTCCAGTCCCCCTCAAGTACCTCTGTGTGACCTCACAAGGCCTCCCA

U T T
CTCTGGGACTGGGATTCAAGACGACAAGGGAACGGGACCCCTGGTCTCTGCCGGAGGTCAGGGGGAGT TCATGGAGACACACTGGAGTGTTCCGGAGGGT
LIF3'UTR

SanDI

GGGCCTCAGATGTGAGCTGCTACTCTGAGCTACCCCAGCCCCTTCTTACAGACCTTTACCCAGAGGAAGAGCCTGGGTCCCTCAGAACCTCTGCACCTGA

LI LI L ML LI
CCCGGAGTCTACACTCGACGATGAGACTCGATGGGGTCGGGGAAGAATGTCTGGAAATGGGTCTCCTTCTCGGACCCAGGGAGTCTTGGAGACGTGGACT
LIF 3'UTR

CTTAGCAACCTGCCCCTGCCCTACCCACCTCCACAAACCCCTGCTGCAGGTCCAGCCATCAGACCCTGGCCATCCCAGGCTGCAGGGAAGATCACGGGGA

LA LA L |
GAATCGTTGGACGGGGACGGGATGGGTGGAGGTGTTTGGGGACGACGTCCAGGTCGGTAGTCTGGGACCGGTAGGGTCCGACGTCCCTTCTAGTGCCCCT
LIF 3' UTR

AGAGAACGAAGAACCTACCAAAGCTTTCCAGGCCTCTCCTCCTCCCAGTGTCTTCCTTCCCAGGCCTGAAGGTGGCTTCTCTGCCTCCCCAAGAGCCTGA
]

e T LI
TCTCTTGCTTCTTGGATGGTTTCGAAAGGTCCGGAGAGGAGGAGGGTCACAGAAGGAAGGGTCCGGACTTCCACCGAAGAGACGGAGGGGTTCTCGGACT

LIF 3' UTR
|
[miR-...8mer]
Il ] Il ] Il ] Il ] Il ] Il ] Il ] Il ] Il ] Il ]

WL B B LA L AL IR L LR IR LN L BN LA AL L B LA LA L B |
Bcll

ATGCCAAGTGACCTCCTTCTGGAAACTTCTGCCAGATTGTTCCTATGCCCAAGTTCTCTGATCATCCTCAAAAGAAGACAGCCTTCCATCCCAGAGGCCC
1 ] ] ] ] ] ] 1 ] 1 ] ] ]

R L B B B B L L T L B R B B L |
TACGGTTCACTGGAGGAAGACCTTTGAAGACGGTCTAACAAGGATACGGGTTCAAGAGACTAGTAGGAGTTTTCTTCTGTCGGAAGGTAGGGTCTCCGGG
LIF 3' UTR

CTCTCTATCTTCCACTCATCAAACTTCTAGGGGACAAGGAGTCCTTTGGGATCCTAGCCCCTCTGGCCCACCTAAGTCCCAACCTAAGGGGCAGCAAAGG

T T
GAGAGATAGAAGGTGAGTAGTTTGAAGATCCCCTGTTCCTCAGGAAACCCTAGGATCGGGGAGACCGGGTGGATTCAGGGTTGGATTCCCCGTCGTTTCC
LIF3'UTR

CACAGATGGTGATAATTTGCTGGGGGCTGGTCCACTCCCCTGGGCCCTGCTGTCTCACCCTGTGGTCAGGGCTCTTGTAGATGACTTGTGTAGTTTGTTC
R R B B RN e e B R R R RRRER '

e LI T R |
GTGTCTACCACTATTAAACGACCCCCGACCAGGTGAGGGGACCCGGGACGACAGAGTGGGACACCAGTCCCGAGAACATCTACTGAACACATCAAACAAG
LIF 3' UTR

ACTGCACAAAGTGAGCAAGGGGCCAAAGGGACAAGTAGAGGCAGAAGTCCAGCCCACGCTCCCCAGTCCACAATCTCCCAGAGGAAGGGGCACCTTCTTC

T 1
TGACGTGTTTCACTCGTTCCCCGGTTTCCCTGTTCATCTCCGTCTTCAGGTCGGGTGCGAGGGGTCAGGTGTTAGAGGGTCTCCTTCCCCGTGGAAGAAG
LIF 3' UTR

TAGCTCCCTCCCTATGGAAGTTTCCACTCTGCTCAGCTTCATCACAGCCCAGCCCAGAGTGGAGTGGACTGGCCAGGCACCCTCGGGGTCTGCCAGCAGC
] ]

et it et
ATCGAGGGAGGGATACCTTCAAAGGTGAGACGAGTCGAAGTAGTGTCGGGTCGGGTCTCACCTCACCTGACCGGTCCGTGGGAGCCCCAGACGGTCGTCG

LIF 3' UTR
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PspXI
o Bglll Xhol
5 CCCCATTTGGGTTTAGCGATGCCCTGGGCCCCAGCCACCCTTGGACAGGCCCCCACATCTGGACCCAACTCCTGAGATCTCATCACTCGAGCAATTTGGA
© e et 2000
3 GGGGTAAACCCAAATCGCTACGGGACCCGGGGTCGGTGGGAACCTGTCCGGGGGTGTAGACCTGGGTTGAGGACTCTAGAGTAGTGAGCTCGTTAAACCT
° LIF 3" UTR Luciferase
|
0 R R aeN
o
5 CTTTCCGCCCTTCTTGGCCTTTATGAGGATCTCTCTGATTTTTCTTGCGTCGAGTTTTCCGGTAAGACCTTTCGGTACTTCGTCCACAAACACAACTCCT
o e et 2100
3 GAAAGGCGGGAAGAACCGGAAATACTCCTAGAGAGACTAAAAAGAACGCAGCTCAAAAGGCCATTCTGGAAAGCCATGAAGCAGGTGTTTGTGTTGAGGA
pMIR-REP seq rev
° Luciferase
0 T e
o
5 CCGCGCAACTTTTTCGCGGTTGTTACTTGACTGGCGACGTAATCCACGATCTCTTTTTCCGTCATCGTCTTTCCGTGCTCCAAAACAACAACGGCGGCGG
o e et 2200
3 GGCGCGTTGAAAAAGCGCCAACAATGAACTGACCGCTGCATTAGGTGCTAGAGAAAAAGGCAGTAGCAGAAAGGCACGAGGTTTTGTTGTTGCCGCCGCC
° Luciferase
° f f f f f f f f f - f f f f f f f f f
o
° SgrAl Clal
5 GAAGTTCACCGGCGTCATCGTCGGGAAGACCTGCCACGCCCGCGTCGAAGATGTTGGGGTGTTGTAACAATATCGATTCCAATTCAGCGGGGGCCACCTG
R R e B B B B B B R T R B B R e 1016
3 CTTCAAGTGGCCGCAGTAGCAGCCCTTCTGGACGGTGCGGGCGCAGCTTCTACAACCCCACAACATTGTTATAGCTAAGGTTAAGTCGCCCCCGGTGGAC
o Luciferase
o e R L R o B A R R NS B CEEe
o
° Pacl
5' ATATCCTTTGTATTTAATTAAAGACTTCAAGCGGTCAACTATGAAGAAGTGTTCGTCTTCGTCCCAGTAAGCTATGTCTCCAGAATGTAGCCATCCATCC
R R e B B B B B B TR IR O B R R B R Btele)
3 TATAGGAAACATAAATTAATTTCTGAAGTTCGCCAGTTGATACTTCTTCACAAGCAGAAGCAGGGTCATTCGATACAGAGGTCTTACATCGGTAGGTAGG
° Luciferase
o e R L R o B A R R NS B CEEe
o
° Arsl Arsl'
5 TTGTCAATCAAGGCGTTGGTCGCTTCCGGATTGTTTACATAACCGGACATAATCATAGGTCCTCTGACACATAATTCGCCTCTCTGATTAACGCCCAGCG
R R R R B B B B B R B B R R B R B R R B ele)
3 AACAGTTAGTTCCGCAACCAGCGAAGGCCTAACAAATGTATTGGCCTGTATTAGTATCCAGGAGACTGTGTATTAAGCGGAGAGACTAATTGCGGGTCGC
° Luciferase
0 L B o B
o
5 TTTTCCCGGTATCCAGATCCACAACCTTCGCTTCAAAAAATGGAACAACTTTACCGACCGCGCCCGGTTTATCATCCCCCTCGGGTGTAATCAGAATAGC
© e et 2600
3 AAAAGGGCCATAGGTCTAGGTGTTGGAAGCGAAGTTTTTTACCTTGTTGAAATGGCTGGCGCGGGCCAAATAGTAGGGGGAGCCCACATTAGTCTTATCG
° Luciferase
0 T e
o
5 TGATGTAGTCTCAGTGAGCCCATATCCTTGTCGTATCCCTGGAAGATGGAAGCGTTTTGCAACCGCTTCCCCGACTTCTTTCGAAAGAGGTGCGCCCCCA
o e e 2700
3 ACTACATCAGAGTCACTCGGGTATAGGAACAGCATAGGGACCTTCTACCTTCGCAAAACGTTGGCGAAGGGGCTGAAGAAAGCTTTCTCCACGCGGGGGT
° Luciferase
o R B L R B O B B B AR E Ao s NS R
o
° Ajul Ajul’
5 GAAGCAATTTCGTGTAAATTAGATAAATCGTATTTGTCAATCAGAGTGCTTTTGGCGAAGAATGAAAATAGGCGCTTGGTACTAGCAACGCACTTTGAATTT
0 e et 2800
3 CTTCGTTAAAGCACATTTAATCTATTTAGCATAAACAGTTAGTCTCACGAAAACCGCTTCTTACTTTTATCCCAACCATGATCGTTGCGTGAAACTTAAA
o Luciferase
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TGTAATCCTGAAGGGATCGTAAAAACAGCTCTTCTTCAAATCTATACATTAAGACGACTCGAAATCCACATATCAAATATCCGAGTGTAGTAAACATTCC

T T T T
ACATTAGGACTTCCCTAGCATTTTTGTCGAGAAGAAGTTTAGATATGTAATTCTGCTGAGCTTTAGGTGTATAGTTTATAGGCTCACATCATTTGTAAGG

Luciferase

Xcml

AAAACCGTGATGGAATGGGACAACACTTAAAATCGCAGTATCCGGAACGATTTGATTGCCAAAAATAGGATCTCTGGCATGCGAGAATCTGACGCAGGCA

L B DL L LA B I LA BN DL L LA B I L LA B I B L I |
TTTTGGCACTACCTTACCCTGTTGTGAATTTTAGCGTCATAGGCCTTGCTAAACTAACGGTTTTTATCCTAGAGACCGTACGCTCTTAGACTGCGTCCGT

Luciferase

GTTCTATGCGGAAGGGCCACACCCTTAGGTAACCCAGTAGATCCAGAGGAATTCATTATCAGTGCAATTGTTTTGTCACGATCAAAGGACTCTGGTACAA

CAAGATACGCCTTCCCGGTGTGGGAATCCATTGGGTCATCTAGGTCTCCTTAAGTAATAGTCACGTTAAC CAGTGCTAGTTTCCTGAGACCATGTT

Luciferase

BsrGl

AATCGTATTCATTAAAACCGGGAGGTAGATGAGATGTGACGAACGTGTACATCGACTGAAATCCCTGGTAATCCGTTTTAGAATCCATGATAATAATTTT

1
TTAGCATAAGTAATTTTGGCCCTCCATCTACTCTACACTGCTTGCACATGTAGCTGACTTTAGGGACCATTAGGCAAAATCTTAGGTACTATTATTAAAA

Luciferase

CTGGATTATTGGTAATTTTTTTTGCACGTTCAAAATTTTTTGCAACCCCTTTTTGGAAACAAACACTACGGTAGGCTGCGAAATGTTCATACTGTTGAGC

e LA I
GACCTAATAACCATTAAAAAAAACGTGCAAGTTTTAAAAAACGTTGGGGAAAAACCTTTGTTTGTGATGCCATCCGACGCTTTACAAGTATGACAACTCG

Luciferase

AATTCACGTTCATTATAAATGTCGTTCGCGGGCGCAACTGCAACTCCGATAAATAACGCGCCCAACACCGGCATAAAGAATTGAAGAGAGTTTTCACTGC

T T T
TTAAGTGCAAGTAATATTTACAGCAAGCGCCCGCGTTGACGTTGAGGCTATTTATTGCGCGGGTTGTGGCCGTATTTCTTAACTTCTCTCAAAAGTGACG

Luciferase

Psrl'

ATACGACGATTCTGTGATTTGTATTCAGCCCATATCGTTTCATAGCTTCTGCCAACCGAACGGACATTTCGAAGTATTCCGCGTACGTGATGTTCACCTC

T T T T
TATGCTGCTAAGACACTAAACATAAGTCGGGTATAGCAAAGTATCGAAGACGGTTGGCTTGCCTGTAAAGCTTCATAAGGCGCATGCACTACAAGTGGAG

Luciferase

Psrl

GATATGTGCATCTGTAAAAGCAATTGTTCCAGGAACCAGGGCGTATCTCTTCATAGCCTTATGCAGTTGCTCTCCAGCGGTTCCATCCTCTAGAGGATAG

LA T T T T
CTATACACGTAGACATTTTCGTTAACAAGGTCCTTGGTCCCGCATAGAGAAGTATCGGAATACGTCAACGAGAGGTCGCCAAGGTAGGAGATCTCCTATC

Luciferase

Alol' Alol

AATGGCGCCGGGCCTTTCTTTATGTTTTTGGCGTCTTCCATGGTGGATCCACGGTTCACTAAACCAGCTCTGCTTATATAGACCTCCCACCGTACACGCC

TTACCGCGGCCCGGAAAGAAATACAAAAACCGCAGAAGGTACCACCTAGGTGCCAAGTGATTTGGTCGAGACGAATATATCTGGAGGGTGGCATGTGCGG

Luc 3' seq fwd primer CMV enhancer promoter

Luciferase

2900

3000

3100

3200

3300

3400

3500

3600

3700
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5 TACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTTGGTGCCAAAACAAACTCCCATTGACGTCAATGGGGTG
0 e e e 3800
3 ATGGCGGGTAAACGCAGTTACCCCGCCTCAACAATGCTGTAAAACCTTTCAGGGCAACTAAAACCACGGTTTTGTTTGAGGGTAACTGCAGTTACCCCAC
° CMV enhancer promoter
|
R T
° CspCI' CspCl SnaBl
5 GAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCACCATGGTAATAGCGATGACTAATACgtaggtt
I B I R T B s M e L0lo)
3 CTCTGAACCTTTAGGGGCACTCAGTTTGGCGATAGGTGCGGGTAACTACATGACGGTTTTGGCGTAGTGGTACCATTATCGCTACTGATTATGCatccaa
° CMV enhancer promoter
0 T L
o
Acc65|
o Kpnl
5' CactGATCTGGTACCTTGAATTCATGCTTCTCCTCCCTTTAGTGAGGGTAATTCTCTCTCTCTCCCTATAGTGAGTCGTATTAATTCCTTCTCTTCTATA
0 e et AG00)
3 gtgaCTAGACCATGGAACTTAAGTACGAAGAGGAGGGAAATCACTCCCATTAAGAGAGAGAGAGGGATATCACTCAGCATAATTAAGGAAGAGAAGATAT
° CMV enhancer promoter
0 e A e a e B e L
o
5' GTGTCACCTAAATCGTTGCAATTCGTAATCATGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCA
B I R T B B s M Lolo!
3 CACAGTGGATTTAGCAACGTTAAGCATTAGTACAGTATCGACAAAGGACACACTTTAACAATAGGCGAGTGTTAAGGTGTGTTGTATGCTCGGCCTTCGT
0 e L B o e et B B e L o
o
5 TAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCT
© e et 4200
3 ATTTCACATTTCGGACCCCACGGATTACTCACTCGATTGAGTGTAATTAACGCAACGCGAGTGACGGGCGAAAGGTCAGCCCTTTGGACAGCACGGTCGA
0 B L L o e L o e e e B o
o
5 GCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTG
5 e e et 4300
3 CGTAATTACTTAGCCGGTTGCGCGCCCCTCTCCGCCAAACGCATAACCCGCGAGAAGGCGAAGGAGCGAGTGACTGAGCGACGCGAGCCAGCAAGCCGAC
o ColE1 origin
[
0 e N B o e et B R T o L
o
° Pcil
5 CGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGCATAACGCAGGAAAGAACATGCTGAGCAAAAGGCCAGCAAAAGG
I B B R T T B I s M (oo}
3 GCCGCTCGCCATAGTCGAGTGAGTTTCCGCCATTATGCCAATAGGTGTCTTAGTCCCCTATTGCGTCCTTTCTTGTACACTCGTTTTCCGGTCGTTTTCC
° ColE1 origin
0 T R T B L A A S
o
5 CCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAA
© et 4500
3 GGTCCTTGGCATTTTTCCGGCGCAACGACCGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTT
° ColE1 origin
0 L o B L T B o B A A A R
o
5 CCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTT
0 e et AGO0
3 GGGCTGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCGAATGGCCTATGGACAGGCGGAAA
° ColE1 origin
° T e
[
5 CTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCC
F e S S o T e e e e e s S 010!
3 GAGGGAAGCCCTTCGCACCGCGAAAGAGTATCGAGTGCGACATCCATAGAGTCAAGCCACATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGEG
o ColE1 origin
o 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]
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CCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAG

L I
GGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTC
ColE1 origin

GATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTG

= T+ T
CTAATCGTCTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCTTGTCATAAACCATAGACGCGAGAC
ColE1 origin

CTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAAAAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTA

+——+ } H———+
GACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTTTTTGGTGGCGACCATCGCCACCAAAAAAACAAACGTTCGTCGTCTAAT
ColE1 origin

CGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAG

LRI L T
GCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTC
ColE1 origin

ATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAA

LR I I I H MR
TAATAGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCAATGGTT
ColE1 origin AMPr

TGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCT

T T T T T T
ACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGCAGCACATCTATTGATGCTATGCCCTCCCGA
AMPr

TACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAG
1 ] ] ] ] ] ] ] ]

1 1
ATGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTC
AMPr

AAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTT

T
TTCACCAGGACGTTGAAATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAA
AMPr

GCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGT

T T
CGGTAACGATGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATGTACTAGGGGGTACA
AMPr

TGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTC

T
ACACGTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGTGACGTATTAAG
AMPr

4800

4900

5000

5100

5200

5300

5400

5500

5600

5700
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TCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGC

T T T
AGAATGACAGTACGGTAGGCATTCTACGAAAAGACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACG

AMPr
! I ! I ! I ! I ! I ! I ! I ! I ! I ! I
T I T I T I T 1 T L T T T T T T T T T

Xmnl

CCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTAC

e LA LI o LB I
GGCCGCAGTTATGCCCTATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATG

AMPr

CGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAG

B oL e wara o  a ara et oL
GCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTC
AMPr
R B o L A o B B L B L R RARRE R

Sspl

GCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGT

UL B | Tt T 1 1
CGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTATGAGTATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACA
AMPr

CTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCA
1 ] ] ] ] ] ] ] ]

T T T
GAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGGGGCTTTTCACGGTGGACTGCAGATTCTTTGGT

TTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGATTGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGT

R R B B T B B B R R R N N N S RRRSE
AATAATAGTACTGTAATTGGATATTTTTATCCGCATAGTGCTCTAACGTCACTTTTTTTACGAAATAAACACTTTAAACACTACGATAACGAAATAAACA
SV40 Poly A

O P S S S T E
Hpal

AACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAA

e B L e L e e B B L T B

TTGGTAATATTCGACGTTATTTGTTCAATTGTTGTTGTTAACGTAAGTAAAATACAAAGTCCAAGTCCCCCTCCACACCCTCCAAAAAATTTCGTTCATT

o B L L B R e B R
BsaBlI

AACCTCTACAAATGTGGTATGGCTGATTATGATCCTCTAGAGTCGGTGGGCCTCGGGGGCGGGTGCGGGGTCGGCGGGGCCGCCCCGGGTGGCTTCGGTC

T T
TTGGAGATGTTTACACCATACCGACTAATACTAGGAGATCTCAGCCACCCGGAGCCCCCGCCCACGCCCCAGCCGCCCCGGCGGGGCCCACCGAAGCCAG

GGAGCCATGGGGTCGTGCGCTCCTTTCGGTCGGGCGCTGCGGGTCGTGGGGCGGGCGTCAGGCACCGGGCTTGCGGGTCATGCACCAGGTGCGCGGTCCT

T
CCTCGGTACCCCAGCACGCGAGGAAAGCCAGCCCGCGACGCCCAGCACCCCGCCCGCAGTCCGTGGCCCGAACGCCCAGTACGTGGTCCACGCGCCAGGA

Puromycin resistance

<

TCGGGCACCTCGACGTCGGCGGTGACGGTGAAGCCGAGCCGCTCGTAGAAGGGGAGGT TGCGGGGCGCGGAGGTCTCCAGGAAGGCGGGCACCCCGGCGC

T T
AGCCCGTGGAGCTGCAGCCGCCACTGCCACTTCGGCTCGGCGAGCATCTTCCCCTCCAACGCCCCGCGCCTCCAGAGGTCCTTCCGCCCGTGGGGCCGCG

Puromycin resistance
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GCTCGGCCGCCTCCACTCCGGGGAGCACGACGGCGCTGCCCAGACCCTTGCCCTGGTGGTCGGGCGAGACGCCGACGGTGGCCAGGAACCACGCGGGCTC

CGAGCCGGCGGAGGTGAGGCCCCTCGTGCTGCCGCGACGGGTCTGGGAACGGGACCACCAGCCCGCTCTGCGGCTGCCACCGGTCCTTGGTGCGCCCGAG

Puromycin resistance

CTTGGGCCGGTGCGGCGCCAGGAGGCCTTCCATCTGTTGCTGCGCGGCCAGCCGGGAACCGCTCAACTCGGCCATGCGCGGGCCGATCTCGGCGAACACC

T
GAACCCGGCCACGCCGCGGTCCTCCGGAAGGTAGACAACGACGCGCCGGTCGGCCCTTGGCGAGTTGAGCCGGTACGCGCCCGGCTAGAGCCGCTTGTGG

Puromycin resistance

L B o o o o N N e R
Sacll

GCCCCCGCTTCGACGCTCTCCGGCGTGGTCCAGACCGCCACCGCGGCGCCGTCGTCCGCGACCCACACCTTGCCGATGTCGAGCCCGACGCGCGTGAGGA

CGGGGGCGAAGCTGCGAGAGGCCGCACCAGGTCTGGCGGTGGCGCCGCGGCAGCAGGCGCTGGGTGTGGAACGGCTACAGCTCGGGCTGCGCGCACTCCT

Puromycin resistance

Rsrll

AGAGTTCTTGCAGCTCGGTGACCCGCTCGATGTGGCGGTCCGGGTCGACGGTGTGGCGCGTGGCGGGGTAGTCGGCGAACGCGGCGGCGAGGGTGCGTAC

1
TCTCAAGAACGTCGAGCCACTGGGCGAGCTACACCGCCAGGCCCAGCTGCCACACCGCGCACCGCCCCATCAGCCGCTTGCGCCGCCGCTCCCACGCATG

Puromycin resistance

WL L B B LA AL IR L LA IR LN L BN LA LA IR I L L B |
Tth111l

GGCCCGGGGGACGTCGTCGCGGGTGGCGAGGCGCACCGTGGGCTTGTACTCGGTCATGGAAGGTCGTCTCCTTGTGAGGGGTCAGGGGCGTGGGTCAGGG
1 ]

T T
CCGGGCCCCCTGCAGCAGCGCCCACCGCTCCGCGTGGCACCCGAACATGAGCCAGTACCTTCCAGCAGAGGAACACTCCCCAGTCCCCGCACCCAGTCCC

Puromycin resistance

Agel Sbfl Avrll

GATGGTGGCGGCACCGGTCGTGGCGGCCGACCTGCAGGCATGCAAGCTAGCTTTTTGCAAAAGCCTAGGCCTCCAAAAAAGCCTCCTCACTACTTCTGGA

CTACCACCGCCGTGGCCAGCACCGCCGGCTGGACGTCCGTACGTTCGATCGAAAAACGTTTTCGGATCCGGAGGTTTTTTCGGAGGAGTGATGAAGACCT
SV40 Promoter

) 1 ) 1 ) 1 ) 1 ) 1 ) 1 ) 1 ) 1 ) 1 ) 1
T T T T T T T T T T T T T T T T T T T T T
Sfil

ATAGCTCAGAGGCCGAGGCGGCCTCGGCCTCTGCATAAATAAAAAAAATTAGTCAGCCATGGGGCGGAGAATGGGCGGAACTGGGCGGAGT TAGGGGCGG

T T
TATCGAGTCTCCGGCTCCGCCGGAGCCGGAGACGTATTTATTTTTTTTAATCAGTCGGTACCCCGCCTCTTACCCGCCTTGACCCGCCTCAATCCCCGCC

SV40 Promoter

GATGGGCGGAGTTAGGGGCGGGACTATGGTTGCTGACTAATTGAGATGCATGCTTTGCATACTTCTGCCTGCTGGGGAGCCTGGGGACTTTCCACACCTG

CTACCCGCCTCAATCCCCGCCCTGATACCAACGACTGATTAACTCTACGTACGAAACGTATGAAGACGGACGACCCCTCGGACCCCTGAAAGGTGTGGAC
SV40 Promoter

GTTGCTGACTAATTGAGATGCATGCTTTGCATACTTCTGCCTGCTGGGGAGCCTGGGGACTTTCCACACCAATCTTTCGTC

——t— } —+—t+ 1+
CAACGACTGATTAACTCTACGTACGAAACGTATGAAGACGGACGACCCCTCGGACCCCTGAAAGGTGTGGTTAGAAAGCAG
SV40 Promoter
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