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pMIR-REP-dCMV-MTSS1 3" UTR (773-2100) wt

Absent Sites 0 Aarl,Absl,Afel,Aflll,Alel,Apal,AsiSI,Bael,Bael',Barl,Barl',BbvCl,Bcll,Blpl,BmgBI,BstZ171,Fall,Fall',Fsel,FspAl,MauBI,Mrel,Nael,
NgoMIV,Nrul,Pasl,PfIMI,Pmel,Pmll,PshAl,PspOMI,SanDI,SgrDI,Spel,Srfl,Swal

Acc65I 1 3752 (7422)
Accl 1 6887 (7422)
Agel 1 7055 (7422)
Ahdl 1 5109 (7422)
Ajul 1 2598 (7422)
Ajul’ 1 2630 (7422)
Alol 1 3511 (7422)
Alol' 1 3479 (7422)
AlWNI 1 4632 (7422)
Arsl 1 2299 (7422)
Arsl' 1 2331 (7422)
Ascl 1 470 (7422)

Avrll 1 7106 (7422)
BamHI 1 3487 (7422)
Bglll 1 1817 (7422)
Bpul0l 1 1204 (7422)
BsaBI 1 6271 (7422)
Bsml 1 6184 (7422)
BsrGl 1 2988 (7422)
BstXI 1 1590 (7422)
Bsu36l 1 2866 (7422)
BtgZI 1 3737 (7422)
Clal 1 2115 (7422)
Dralll 1 6430 (7422)
EcolCRI 1 479 (7422)

EcoNI 1 1864 (7422)
Eco0109I 1 2300 (7422)
EcoRV 1 2144 (7422)
Kpnl 1 3756 (7422)
Miul 1 483(7422)

Mscl 1 6623 (7422)
Notl 1 407 (7422)

Pacl 1 2160 (7422)
Pcil 1 4216 (7422)
PpuMiI 1 2300 (7422)
PspXI 1 1828 (7422)
Psrl 1 3349 (7422)
Psrl’ 1 3317 (7422)
Rstll 1 6879 (7422)
Sacl 1 481 (7422)

Sacll 1 6786 (7422)
Sall 1 6886 (7422)
Shbfl 1 7078 (7422)
Scal 1 5589 (7422)
Sfil 1 7160 (7422)
SgrAl 1 2050 (7422)
SnaBl 1 3735 (7422)
Sspl 1 5913 (7422)
Tth111l 1 6955 (7422)
Xcml 1 2748 (7422)
Xhol 1 1828 (7422)
Xmnl 1 5708 (7422)
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TCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCG

e I I I I
AGCGCGCAAAGCCACTACTGCCACTTTTGGAGACTGTGTACGTCGAGGGCCTCTGCCAGTGTCGAACAGACATTCGCCTACGGCCCTCGTCTGTTCGGGC

TCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGECTGECTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATA

et ot
AGTCCCGCGCAGTCGCCCACAACCGCCCACAGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACTTTAT

CCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTAT

T T T
GGCGTGTCTACGCATTCCTCTTTTATGGCGTAGTCCGCGGTAAGCGGTAAGTCCGACGCGTTGACAACCCTTCCCGCTAGCCACGCCCGGAGAAGCGATA

TACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAA

LI B IR T T
ATGCGGTCGACCGCTTTCCCCCTACACGACGTTCCGCTAATTCAACCCATTGCGGTCCCAAAAGGGTCAGTGCTGCAACATTTTGCTGCCGGTCACGGTT
pPMIR-REP seq fwd

EcolCRI

Sacl
‘Notl ‘Ascl ‘Mlul

GCTAGCGGCCGCATACAAAAAACCAACACACAGATCCAATGAAAATAAAAGATCCTTTATTAAGCTTGGCGCGCCGAGCTCACGCGTACTGCACAGGGAG

LA LR DL T
CGATCGCCGGCGTATGTTTTTTGGTTGTGTGTCTAGGTTACTTTTATTTTCTAGGAAATAATTCGAACCGCGCGGCTCGAGTGCGCATGACGTGTCCCTC

SV40 Poly A Signal MTSS1 3' UTR
< ]

AGGTCAACTCTCAGTACAAACTAGCAACTAAAGCACAATAATTTACTGTTAGAAACGATTTCTTTCTTTTTAGCTGTGACACTGCTTTTACAATATGCAA
S P PR PR T TP R TS

T t UL B T
TCCAGTTGAGAGTCATGTTTGATCGTTGATTTCGTGTTATTAAATGACAATCTTTGCTAAAGAAAGAAAAATCGACACTGTGACGAAAATGTTATACGTT
MTSS1 3' UTR

AAACACAAGCAGAACTACCCAAGGTGTGTTGTCACATTCTTTCTACATTGAATTTGGCAACATTTTATTTATTCAGATTATACTAACGTTTAAAAACTAA

T T T UL UL
TTTGTGTTCGTCTTGATGGGTTCCACACAACAGTGTAAGAAAGATGTAACTTAAACCGTTGTAAAATAAATAAGTCTAATATGATTGCAAATTTTTGATT

miR-23a 7mer-m8

MTSS1 3' UTR

ACAAGTGAAAAGCTGTACCAAGGTACAGTTACATCCATTTATTTCAAAGGTTTAAAATACCACTTTTATCTATTGTGATTACCTTGCAGCGATTTCTGCT

e LI R L LI o DR |
TGTTCACTTTTCGACATGGTTCCATGTCAATGTAGGTAAATAAAGTTTCCAAATTTTATGGTGAAAATAGATAACACTAATGGAACGTCGCTAAAGACGA
MTSS1 3' UTR

TTTGCAAAAACCATCTCAAGCATCATATGCACAATGCATCAGCTACTTTTAGTCATCAAGATTGGTGGGCTAAACCACAGGCACTACTGTTGTTTATATT

LA T LR DL i LR |
AAACGTTTTTGGTAGAGTTCGTAGTATACGTGTTACGTAGTCGATGAAAATCAGTAGTTCTAACCACCCGATTTGGTGTCCGTGATGACAACAAATATAA
MTSS1 3' UTR

CTGTAAAAGGAGCTTGTTTTTCAAAGAAAAAAGCTTAAATAGTTTCTAATAATCATGCCTTTGCTTTAAAGCCGTAACATAAAATGTCCTTGAGCAATCG

T LRI LR B T T
GACATTTTCCTCGAACAAAAAGTTTCTTTTTTCGAATTTATCAAAGATTATTAGTACGGAAACGAAATTTCGGCATTGTATTTTACAGGAACTCGTTAGC
miR-28 7mer-m8

MTSS1 3' UTR
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CAGCAGTGTTCAATGTTAATATATAGAACAATGACCATACGGTACGTTACTCTCACATCCAATGCAGTTATGTGTTAAAGCATAAGATTAGGTAATTGAG

e I I I I
GTCGTCACAAGTTACAATTATATATCTTGTTACTGGTATGCCATGCAATGAGAGTGTAGGTTACGTCAATACACAATTTCGTATTCTAATCCATTAACTC
MTSS1 3' UTR

GGTTAGAGCCAACAGGAATCTGCAGGGTGTATGAAACCCACCAAACTCCTCCTCTGCCTTGAGAGGGTTCGGTCAGAAATGTGCCCTGTTATGACCTGAC

e LR e DR |
CCAATCTCGGTTGTCCTTAGACGTCCCACATACTTTGGGTGGT TTGAGGAGGAGACGGAACTCTCCCAAGCCAGTCTTTACACGGGACAATACTGGACTG
MTSS1 3' UTR

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
T 1 T 1 T 1 T 1 T 1 T T T T T T T T T T
Bpu10l

TGCTAAGGGACTTGCTTGCTTTCTTAAACACTATTGTCTTCAAATGTGATCCCTTTAAATCTACAAATCTCTGTTGGCTTTAGGGGATGGGCAGTATAAC

1 1 1 I L B L 1
ACGATTCCCTGAACGAACGAAAGAATTTGTGATAACAGAAGTTTACACTAGGGAAATTTAGATGTTTAGAGACAACCGAAATCCCCTACCCGTCATATTG
MTSS1 3' UTR

AAATTTAACTTCCACTTAGAAAAGACAAATCTTTTCCAAAAAACATTTACCCAGAATACAAAAAAAGGACAGTATAGTGGTCAGATTCCCAGTGACAATA

LR B | L LR B B LA DL L | I
TTTAAATTGAAGGTGAATCTTTTCTGTTTAGAAAAGGTTTTTTGTAAATGGGTCTTATGTTTTTTTCCTGTCATATCACCAGTCTAAGGGTCACTGTTAT
MTSS1 3' UTR

AACAAATCCTCCTCTCTTCAATGTTTACTGTAAAGCCAGTTAACTGCCATTTATTTGAAAGAAGAAAAGAAAAACAAGCCCCCAGATTGGTAAACACATT

LA B L L B B L L B B L L IR L B L L LR L B |
TTGTTTAGGAGGAGAGAAGTTACAAATGACATTTCGGTCAATTGACGGTAAATAAACTTTCTTCTTTTCTTTTTGTTCGGGGGTCTAACCATTTGTGTAA
MTSS1 3' UTR

BstXI

\
GGCAAGTTGCTAGACTCCAAGCTGGCTACCCTTGTCAAATCTGTTCGAGTTTTTTCAAAATACTTGGGCTTTTTAACGCACCCAGCCTGCTGGGCACAGT

= T T L L B B L B B DL T
CCGTTCAACGATCTGAGGTTCGACCGATGGGAACAGTTTAGACAAGCTCAAAAAAGTTTTATGAACCCGAAAAATTGCGTGGGTCGGACGACCCGTGTCA
MTSS1 3' UTR

TAAGTAAAAGGCATTTACTATAATCTAAGAATTCCCTGCTATTATCATTTTTAAATGTTTTCACATTTTTAAAACTGCCTCACCCTTTTGGATGTATTTG

ML AL B T BRI BN | T T
ATTCATTTTCCGTAAATGATATTAGATTCTTAAGGGACGATAATAGTAAAAATTTACAAAAGTGTAAAAA GACGGAgTGGGAAAACCTACATAAAC

miR-23a 8mer

MTSS1 3' UTR

GATTCCATAAAGGTGAGTACAATCAACGAGAAACTGAAGTGGGAGATTCTACGACTGCCCAGAGGCAGCYGCATGCATGGGGCTGGTTGTGGGTGCTGTG

MR T
CTAAGGTATTTCCACTCATGTTAGTTGCTCTTTGACTTCACCCTCTAAGATGCTGACGGGTCTCCGTCGCCGTACGTACCCCGACCAACACCCACGACAC
MTSS1 3' UTR

1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]
1 T T T T T T T T T T T 1 T 1 1 1 1 1 1
PspXI
Bglll Xhol EcoNI

| | |
TGCAGTCCAGAGGAAAGATCTCATCACTCGAGCAATTTGGACTTTCCGCCCTTCTTGGCCTTTATGAGGATCTCTCTGATTTTTCTTGCGTCGAGTTTTC

= T T LB LR
ACGTCAGGTCTCCTTTCTAGAGTAGTGAGCTCGTTAAACCTGAAAGGCGGGAAGAACCGGAAATACTCCTAGAGAGACTAAAAAGAACGCAGCTCAAAAG
MTSS1 3' UTR Luciferase
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CGGTAAGACCTTTCGGTACTTCGTCCACAAACACAACTCCTCCGCGCAACTTTTTCGCGGTTGTTACTTGACTGGCGACGTAATCCACGATCTCTTTTTC

LR I
GCCATTCTGGAAAGCCATGAAGCAGGTGTTTGTGTTGAGGAGGCGCGTTGAAAAAGCGCCAACAATGAACTGACCGCTGCATTAGGTGCTAGAGAAAAAG
pMIR-REP seq rev

Luciferase

SgrAl

CGTCATCGTCTTTCCGTGCTCCAAAACAACAACGGCGGCGGGAAGTTCACCGGCGTCATCGTCGGGAAGACCTGCCACGCCCGCGTCGAAGATGTTGGGG

LA B L L B B L L B B L L IR L B L L LR L B |
GCAGTAGCAGAAAGGCACGAGGTTTTGTTGTTGCCGCCGCCCTTCAAGTGGCCGCAGTAGCAGCCCTTCTGGACGGTGCGGGCGCAGCTTCTACAACCCC

Luciferase

Clal EcoRV Pacl

TGTTGTAACAATATCGATTCCAATTCAGCGGGGGCCACCTGATATCCTTTGTATTTAATTAAAGACTTCAAGCGGTCAACTATGAAGAAGTGTTCGTCTT

T BRI LR |
ACAACATTGTTATAGCTAAGGTTAAGTCGCCCCCGGTGGACTATAGGAAACATAAATTAATTTCTGAAGTTCGCCAGTTGATACTTCTTCACAAGCAGAA

Luciferase

Arsl

2000

2100

2200

Eco0109I
PpuMI

CGTCCCAGTAAGCTATGTCTCCAGAATGTAGCCATCCATCCTTGTCAATCAAGGCGTTGGTCGCTTCCGGATTGTTTACATAACCGGACATAATCATAGG
1 ] ] ] ] ] ] ] ]

1 1 1 LB B |
GCAGGGTCATTCGATACAGAGGTCTTACATCGGTAGGTAGGAACAGTTAGTTCCGCAACCAGCGAAGGCCTAACAAATGTATTGGCCTGTATTAGTATCC

Luciferase

Arsl'

TCCTCTGACACATAATTCGCCTCTCTGATTAACGCCCAGCGTTTTCCCGGTATCCAGATCCACAACCTTCGCTTCAAAAAATGGAACAACTTTACCGACC

T T T
AGGAGACTGTGTATTAAGCGGAGAGACTAATTGCGGGTCGCAAAAGGGCCATAGGTCTAGGTGTTGGAAGCGAAGTTTTTTACCTTGTTGAAATGGCTGG

Luciferase

GCGCCCGGTTTATCATCCCCCTCGGGTGTAATCAGAATAGCTGATGTAGTCTCAGTGAGCCCATATCCTTGTCGTATCCCTGGAAGATGGAAGCGTTTTG

T T T
CGCGGGCCAAATAGTAGGGGGAGCCCACATTAGTCTTATCGACTACATCAGAGTCACTCGGGTATAGGAACAGCATAGGGACCTTCTACCTTCGCAAAAC

Luciferase

Ajul

CAACCGCTTCCCCGACTTCTTTCGAAAGAGGTGCGCCCCCAGAAGCAATTTCGTGTAAATTAGATAAATCGTATTTGTCAATCAGAGTGCTTTTGGCGAA

T T
GTTGGCGAAGGGGCTGAAGAAAGCTTTCTCCACGCGGGGGTCTTCGTTAAAGCACATTTAATCTATTTAGCATAAACAGTTAGTCTCACGAAAACCGCTT

Luciferase

Ajul’

GAATGAAAATAGGGTTGGTACTAGCAACGCACTTTGAATTTTGTAATCCTGAAGGGATCGTAAAAACAGCTCTTCTTCAAATCTATACATTAAGACGACT

L T = R T T
CTTACTTTTATCCCAACCATGATCGTTGCGTGAAACTTAAAACATTAGGACTTCCCTAGCATTTTTGTCGAGAAGAAGTTTAGATATGTAATTCTGCTGA

Luciferase
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Xceml

CGAAATCCACATATCAAATATCCGAGTGTAGTAAACATTCCAAAACCGTGATGGAATGGGACAACACTTAAAATCGCAGTATCCGGAACGATTTGATTGC

T T
GCTTTAGGTGTATAGTTTATAGGCTCACATCATTTGTAAGGTTTTGGCACTACCTTACCCTGTTGTGAATTTTAGCGTCATAGGCCTTGCTAAACTAACG

Luciferase

Bsu36|

CAAAAATAGGATCTCTGGCATGCGAGAATCTGACGCAGGCAGTTCTATGCGGAAGGGCCACACCCTTAGGTAACCCAGTAGATCCAGAGGAATTCATTAT

UL L T
GTTTTTATCCTAGAGACCGTACGCTCTTAGACTGCGTCCGTCAAGATACGCCTTCCCGGTGTGGGAATCCATTGGGTCATCTAGGTCTCCTTAAGTAATA

Luciferase

BsrGl

CAGTGCAATTGTTTTGTCACGATCAAAGGACTCTGGTACAAAATCGTATTCATTAAAACCGGGAGGTAGATGAGATGTGACGAACGTGTACATCGACTGA

T T
GTCACGTTAACAAAACAGTGCTAGTTTCCTGAGACCATGTTTTAGCATAAGTAATTTTGGCCCTCCATCTACTCTACACTGCTTGCACATGTAGCTGACT

Luciferase

AATCCCTGGTAATCCGTTTTAGAATCCATGATAATAATTTTCTGGATTATTGGTAATTTTTTTTGCACGTTCAAAATTTTTTGCAACCCCTTTTTGGAAA

1 UL B 1
TTAGGGACCATTAGGCAAAATCTTAGGTACTATTATTAAAAGACCTAATAACCATT. CGTGCAAGTTTTAAAAAACGTTGGGGAAAAACCTTT

Luciferase

CAAACACTACGGTAGGCTGCGAAATGTTCATACTGTTGAGCAATTCACGTTCATTATAAATGTCGTTCGCGGGCGCAACTGCAACTCCGATAAATAACGC
1 ] ] ] ] ] ] ] ] ]

T T T
GTTTGTGATGCCATCCGACGCTTTACAAGTATGACAACTCGTTAAGTGCAAGTAATATTTACAGCAAGCGCCCGCGTTGACGTTGAGGCTATTTATTGCG

Luciferase

GCCCAACACCGGCATAAAGAATTGAAGAGAGTTTTCACTGCATACGACGATTCTGTGATTTGTATTCAGCCCATATCGTTTCATAGCTTCTGCCAACCGA

e I I I I
CGGGTTGTGGCCGTATTTCTTAACTTCTCTCAAAAGTGACGTATGCTGCTAAGACACTAAACATAAGTCGGGTATAGCAAAGTATCGAAGACGGTTGGCT

Luciferase

Psrl’ Psrl

ACGGACATTTCGAAGTATTCCGCGTACGTGATGTTCACCTCGATATGTGCATCTGTAAAAGCAATTGTTCCAGGAACCAGGGCGTATCTCTTCATAGCCT

e T T T T T
TGCCTGTAAAGCTTCATAAGGCGCATGCACTACAAGTGGAGCTATACACGTAGACATTTTCGTTAACAAGGTCCTTGGTCCCGCATAGAGAAGTATCGGA

Luciferase

Alol' BamHI

TATGCAGTTGCTCTCCAGCGGTTCCATCCTCTAGAGGATAGAATGGCGCCGGGCCTTTCTTTATGTTTTTGGCGTCTTCCATGGTGGATCCACGGTTCAC

T
ATACGTCAACGAGAGGTCGCCAAGGTAGGAGATCTCCTATCTTACCGCGGCCCGGAAAGAAATACAAAAACCGCAGAAGGTACCACCTAGGTGCCAAGTG

Luc 3' seq fwd primer CMV e...oter

Luciferase

Alol

TAAACCAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGA

T
ATTTGGTCGAGACGAATATATCTGGAGGGTGGCATGTGCGGATGGCGGGTAAACGCAGTTACCCCGCCTCAACAATGCTGTAAAACCTTTCAGGGCAACT

CMV enhancer promoter
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TTTTGGTGCCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACT TGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAA

T T T T
AAAACCACGGTTTTGTTTGAGGGTAACTGCAGTTACCCCACCTCTGAACCTTTAGGGGCACTCAGTTTGGCGATAGGTGCGGGTAACTACATGACGGTTT

CMV enhancer promoter

SnaBI Acc65I
BtgZI Kpnl

ACCGCATCACCATGGTAATAGCGATGACTAATACgtaggttcactGATCTGGTACCTTGAATTCATGCTTCTCCTCCCTTTAGTGAGGGTAATTCTCTCT
] ]

LA B L L B B L L B B L L IR L B L L LR L B |
TGGCGTAGTGGTACCATTATCGCTACTGATTATGcatccaagtgaCTAGACCATGGAACTTAAGTACGAAGAGGAGGGAAATCACTCCCATTAAGAGAGA

CMV enhancer promoter

CTCTCCCTATAGTGAGTCGTATTAATTCCTTCTCTTCTATAGTGTCACCTAAATCGTTGCAATTCGTAATCATGTCATAGCTGTTTCCTGTGTGAAATTG

e I I I I I
GAGAGGGATATCACTCAGCATAATTAAGGAAGAGAAGATATCACAGTGGATTTAGCAACGTTAAGCATTAGTACAGTATCGACAAAGGACACACTTTAAC

TTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGC

AATAGGCGAGTGTTAAGGTGTGTTGTATGCTCGGCCTTCGTATTTCACATTTCGGACCCCACGGATTACTCACTCGATTGAGTGTAATTAACGCAACGCG

TCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCG

T T T
AGTGACGGGCGAAAGGTCAGCCCTTTGGACAGCACGGTCGACGTAATTACTTAGCCGGTTGCGCGCCCCTCTCCGCCAAACGCATAACCCGCGAGAAGGC

ColE1 origin
| S—

CTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGA

""|""|'"'|""I""|'"'I""|""|'"'|""I""|'"'I""|""|'"'I""I""I""I""I""I
GAAGGAGCGAGTGACTGAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGCCATAGTCGAGTGAGTTTCCGCCATTATGCCAATAGGTGTCTTAGTCCCCT

ColE1 origin

Pcil

TAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGAC

ATTGCGTCCTTTCTTGTACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGGCATTTTTCCGGCGCAACGACCGCAAAAAGGTATCCGAGGCGGGGGGACTG
ColE1 origin

GAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTC

LR T
CTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAG
ColE1 origin

CTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGT
1 ] ] ] ] ] ] ] ] ] ]

= T T
GACAAGGCTGGGACGGCGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTATCGAGTGCGACATCCATAGAGTCAAGCCA
ColE1 origin

GTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTA

LR I
CATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAGCAGAACTCAGGTTGGGCCAT
ColE1 origin

3700
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AGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACT

UL T
TCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGA
ColE1 origin

ACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAAAAAACCAC

= T = LR | T
TGCCGATGTGATCTTCTTGTCATAAACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTTTTTGGTG
ColE1 origin

CGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCT

GCGACCATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGCCCCAGACTGCGA
ColE1 origin

CAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAA

T LR B T
GTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTT
ColE1 origin

TCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGC

LR B | L LELELEL N B B | LELEE L DL B BN LN DL L UL LA L B DL B |
AGATTTCATATATACTCATTTGAACCAGACTGTCAATGGTTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACG
AMPY
L
f f f f f f f f f - f f f f f f f f l

Ahdl

CTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGAT

T
GACTGAGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGGTCTA

AMPTr

TTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTA

T T T
AATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGAAATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGAT
AMPr

GAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTC

} 1 T
CTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGATGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAG
AMPr

CGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCC

L I I I
GCCAAGGGTTGCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGG

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

Scal

GCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGT

CGTCACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGCATTCTACGAAAAGACACTGACCACTCATGAGTTGGTTCA

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
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CATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCAT

T
GTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTATGCCCTATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTA

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

TGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCT

L L | AL LA LA L L AL B AL L B I AL I B L B B B |
ACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGA
AMPr

TTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCT

1 U B U 1 1
AAATGAAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTATGAGTATGAGA
AMPr

Sspl

TCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCG

L B L T T T T I
AGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGC

CACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGATTGCAGTGAAAAAAA

T T T
GTGTAAAGGGGCTTTTCACGGTGGACTGCAGATTCTTTGGTAATAATAGTACTGTAATTGGATATTTTTATCCGCATAGTGCTCTAACGTCACTTTTTTT

Bsml

TGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTC

L B L | L L L LA LA AL R IR L DL L DL AL BN AL IR DAL ENL RN B RN AL LA AL AL IR AL LR DL AL LA LA L LR AL L DL L AL LR |
ACGAAATAAACACTTTAAACACTACGATAACGAAATAAACATTGGTAATATTCGACGTTATTTGTTCAATTGTTGTTGTTAACGTAAGTAAAATACAAAG
SV40 Poly A
]

L B o o o o N N e R
BsaBl

AGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGCTGATTATGATCCTCTAGAGTCGGTGGGCCTCGGGGEG
1 ] ] ] ] ] ] ] ] ]

—t et
TCCAAGTCCCCCTCCACACCCTCCAAAAAATTTCGTTCATTTTGGAGATGTTTACACCATACCGACTAATACTAGGAGATCTCAGCCACCCGGAGCCCCC

CGGGTGCGGGGTCGGCGGGGCCGCCCCGGGTGGCTTCGGTCGGAGCCATGGGGTCGTGCGCTCCTTTCGGTCGGGCGCTGCGGGTCGTGGGGCGGGCGTC

GCCCACGCCCCAGCCGCCCCGGCGGGGCCCACCGAAGCCAGCCTCGGTACCCCAGCACGCGAGGAAAGCCAGCCCGCGACGCCCAGCACCCCGCCCGCAG

<

' ! ' ! ' ! ' ! ' ! ' ! ' ! ' ! ' ! ' !

T T T T T T T T T T T T T T T T T T =
Dralll

AGGCACCGGGCTTGCGGGTCATGCACCAGGTGCGCGGTCCTTCGGGCACCTCGACGTCGGCGGTGACGGTGAAGCCGAGCCGCTCGTAGAAGGGGAGGTT

TCCGTGGCCCGAACGCCCAGTACGTGGTCCACGCGCCAGGAAGCCCGTGGAGCTGCAGCCGCCACTGCCACTTCGGCTCGGCGAGCATCTTCCCCTCCAA

Puromycin resistance

GCGGGGCGCGGAGGTCTCCAGGAAGGCGGGCACCCCGGCGCGCTCGGCCGCCTCCACTCCGGGGAGCACGACGGCGCTGCCCAGACCCTTGCCCTGGTGG

T
CGCCCCGCGCCTCCAGAGGTCCTTCCGCCCGTGGGGCCGCGCGAGCCGGCGGAGGTGAGGCCCCTCGTGCTGCCGCGACGGGTCTGGGAACGGGACCACC

Puromycin resistance
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Mscl

TCGGGCGAGACGCCGACGGTGGCCAGGAACCACGCGGGCTCCTTGGGCCGGTGCGGCGCCAGGAGGCCTTCCATCTGTTGCTGCGCGGCCAGCCGGGAAC

T
AGCCCGCTCTGCGGCTGCCACCGGTCCTTGGTGCGCCCGAGGAACCCGGCCACGCCGCGGTCCTCCGGAAGGTAGACAACGACGCGCCGGTCGGCCCTTG

Puromycin resistance

Sacll

CGCTCAACTCGGCCATGCGCGGGCCGATCTCGGCGAACACCGCCCCCGCTTCGACGCTCTCCGGCGTGGTCCAGACCGCCACCGCGGCGCCGTCGTCCGC

LA B L L B B L L B B L L IR L B L L LR L B |
GCGAGTTGAGCCGGTACGCGCCCGGCTAGAGCCGCTTGTGGCGGGGGCGAAGCTGCGAGAGGCCGCACCAGGTCTGGCGGTGGCGCCGCGGCAGCAGGCEG

Puromycin resistance

Sall
Rsrll Accl

GACCCACACCTTGCCGATGTCGAGCCCGACGCGCGTGAGGAAGAGTTCTTGCAGCTCGGTGACCCGCTCGATGTGGCGGTCCGGGTCGACGGTGTGGCGC

T T
CTGGGTGTGGAACGGCTACAGCTCGGGCTGCGCGCACTCCTTCTCAAGAACGTCGAGCCACTGGGCGAGCTACACCGCCAGGCCCAGCTGCCACACCGCG

Puromycin resistance

Tth111l

GTGGCGGGGTAGTCGGCGAACGCGGCGGCGAGGGTGCGTACGGCCCGGGGGACGTCGTCGCGGGTGGCGAGGCGCACCGTGGGCTTGTACTCGGTCATGG

T T
CACCGCCCCATCAGCCGCTTGCGCCGCCGCTCCCACGCATGCCGGGCCCCCTGCAGCAGCGCCCACCGCTCCGCGTGGCACCCGAACATGAGCCAGTACC

Puromycin resistance

Agel Sbfl

AAGGTCGTCTCCTTGTGAGGGGTCAGGGGCGTGGGTCAGGGGATGGTGGCGGCACCGGTCGTGGCGGCCGACCTGCAGGCATGCAAGCTAGCTTTTTGCA

= T
TTCCAGCAGAGGAACACTCCCCAGTCCCCGCACCCAGTCCCCTACCACCGCCGTGGCCAGCACCGCCGGCTGGACGTCCGTACGTTCGATCGAAAAACGT
SV40 Promoter

Avrll Sfil

AAAGCCTAGGCCTCCAAAAAAGCCTCCTCACTACTTCTGGAATAGCTCAGAGGCCGAGGCGGCCTCGGCCTCTGCATAAATAAAAAAAATTAGTCAGCCA

TTTCGGATCCGGAGGTTTTTTCGGAGGAGTGATGAAGACCTTATCGAGTCTCCGGCTCCGCCGGAGCCGGAGACGTATTTATTTTTTTTAATCAGTCGGT
SV40 Promoter

TGGGGCGGAGAATGGGCGGAACTGGGCGGAGT TAGGGGCGGGATGGGCGGAGT TAGGGGCGGGACTATGGTTGCTGACTAATTGAGATGCATGCTTTGCA
1 ] ] ] ] ] ] ] ] ] ]

LR T
ACCCCGCCTCTTACCCGCCTTGACCCGCCTCAATCCCCGCCCTACCCGCCTCAATCCCCGCCCTGATACCAACGACTGATTAACTCTACGTACGAAACGT
SV40 Promoter

TACTTCTGCCTGCTGGGGAGCCTGGGGACTTTCCACACCTGGTTGCTGACTAATTGAGATGCATGCTTTGCATACTTCTGCCTGCTGGGGAGCCTGGGGA

= T T
ATGAAGACGGACGACCCCTCGGACCCCTGAAAGGTGTGGACCAACGACTGATTAACTCTACGTACGAAACGTATGAAGACGGACGACCCCTCGGACCCCT
SV40 Promoter

CTTTCCACACCAATCTTTCGTC

GAAAGGTGTGGTTAGAAAGCAG
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