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pMIR-REP-dCMV-RUNX2 3" UTR (798-3569) wt

Absent Sites 0 Aarl,Absl,Afel,Alel,Apal,AsiSI,Bael,Bael',Barl,Barl',BbvCl,Bcll,BmgBI,Bpul0l,Bsgl,Fsel,FspAl,MauBl,Mrel,Nael,NgoMIV,Nrul,
Pasl,Pmel,Pmll,PspOMI,SgrDl,Srfl,Swal

Afill 1 1844 (8866)
Agel 1 8499 (8866)
Ahdl 1 6553 (8866)
Ajul 1 4042 (8866)
Ajul 1 4074 (8866)
Ascl 1 470 (8866)

Avrll 1 8550 (8866)
BamHI 1 4931 (8866)
BsaBl 1 7715 (8866)
Bstz17I 1 1888 (8866)
Bsu36l 1 4310 (8866)
BtgzI 1 5181 (8866)
Clal 1 3559 (8866)
ECoICRI 1 479 (8866)

EcoRV 1 3588 (8866)
Hpal 1 7614 (8866)
Miul 1 3255 (8866)
Mscl 1 8067 (8866)
Notl 1 407 (8866)

PfMI 1 1719 (8866)
PshAl 1 3088 (8866)
PspXI 1 3272 (8866)
Psrl 1 4793 (8866)
Psrl' 1 4761 (8866)
Rstll 1 8323 (8866)
Sacl 1 481 (8866)

Sacll 1 8230 (8866)
sall 1 8330 (8866)
SanDI 1 2132 (8866)
Shfi 1 8522 (8866)
Sfil 1 8604 (8866)
SgrAl 1 3494 (8866)
SnaBl 1 5179 (8866)
Xcml 1 4192 (8866)
Xhol 1 3272 (8866)
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TCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCG

e I I I I
AGCGCGCAAAGCCACTACTGCCACTTTTGGAGACTGTGTACGTCGAGGGCCTCTGCCAGTGTCGAACAGACATTCGCCTACGGCCCTCGTCTGTTCGGGC

TCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGECTGECTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATA

et ot
AGTCCCGCGCAGTCGCCCACAACCGCCCACAGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACTTTAT

CCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTAT

U T T T
GGCGTGTCTACGCATTCCTCTTTTATGGCGTAGTCCGCGGTAAGCGGTAAGTCCGACGCGTTGACAACCCTTCCCGCTAGCCACGCCCGGAGAAGCGATA

TACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAA

IR T T
ATGCGGTCGACCGCTTTCCCCCTACACGACGTTCCGCTAATTCAACCCATTGCGGTCCCAAAAGGGTCAGTGCTGCAACATTTTGCTGCCGGTCACGGTT
pPMIR-REP seq fwd

EcolCRI
Notl Ascl Sacl

\ \ \
GCTAGCGGCCGCATACAAAAAACCAACACACAGATCCAATGAAAATAAAAGATCCTTTATTAAGCTTGGCGCGCCGAGCTCGGGCAATAGCAATTGGAAA

UL B T T
CGATCGCCGGCGTATGTTTTTTGGTTGTGTGTCTAGGTTACTTTTATTTTCTAGGAAATAATTCGAACCGCGCGGCTCGAGCCCGTTATCGTTAACCTTT
SV40 Poly A Signal RUNX2 3' UTR

AAATAAAAATGAAAGCTTGTATTTACACAAAATGCTACAAATATTTTTGTTCCACAGAAACCTAAGAATGGTAAAGCATATCCAAAAGAAATGGAATTTT

TTTATTTTTACTTTCGAACATAAATGTGTTTTACGATGTTTATAAAAACAAGGTGTCTTTGGATTCTTACCATTTCGTATAGGTTTTCTTTACCTT,
RUNX2 3' UTR

ATTCAGAATACCTAAGAAATTATTGTAAGTTATGGTTTTGGCTGATATATTTCAAAGTACTGCATTAAAAAGCAAACAGTTATTTGTAAACATGAAGTAA

1 1 U 1
TAAGTCTTATGGATTCTTTAATAACATTCAATACCAAAACCGACTATATAAAGTTTCATGACGTAATTTTTCGTTTGTCAATAAACATTTGTACTTCATT
RUNX2 3' UTR

ACACACATCTAAAAAATTCTCACATAGAAAATATTTTTAAATGCATTCGTTTTCTAAAAACAACAAATTCAAGGTTTGGAAGAAGTGTCTTTTATTATTG

""i'"'I""|""I'"'|""I""|'"'I""|""I""|""I""|""I""|""I LLELEEL L B L |
TGTGTGTAGATTTTTTAAGAGTGTATCTTTTATAAAAATTTACGTAAGCAAAAGATTTTTGTTGTTTAAGTTCCAAACCTTCTTCACAGAAAATAATAAC
RUNX2 3' UTR

TTCTTTCAAATACCATAGGTATAATTATTACTTTTGCTAATGCTTCGTGTTTCCATGTATTAACCTGGATTCTGGGCCAGTCCCTTTCCTCGGAATTGAG

= = t = T
AAGAAAGTTTATGGTATCCATATTAATAATGAAAACGATTACGAAGCACAAAGGTACATAATTGGACCTAAGACCCGGTCAGGGAAAGGAGCCTTAACTC
miR-155 7mer-m8

RUNX2 3' UTR

GGAATCCTTAAAGCTGTACACACATCTCCTCCCTTCTGAATTTATCACAGATGGTCCCTAATGGTGTGGACTTCTCTGCTCATTTTGAAAGGGCTCTGGC

T T " UL
CCTTAGGAATTTCGACATGTGTGTAGAGGAGGGAAGACTTAAATAGTGTCTACCAGGGATTACCACACCTGAAGAGACGAGTAAAACTTTCCCGAGACCG
RUNX2 3' UTR
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AAGTGAGAGGCAGTGAGACCGTCTAAAGAGCAAACGATAGTTAATCTGTTGAGTTTCTCAGTTCTGGGCTGAATGTTATTCCACTAATCTAAAACCAAAG

= LR LB | T
TTCACTCTCCGTCACTCTGGCAGATTTCTCGTTTGCTATCAATTAGACAACTCAAAGAGTCAAGACCCGACTTACAATAAGGTGATTAGATTTTGGTTTC
miR-34b 7mer-m8

RUNX2 3' UTR

CTGTGGTACCTGTTCTGGAACTCTGATATGGGTTAAAATTTGTGAGACAACTGAAATGGATAAAAATGTGGCTGCATTGAAAAGACTGCAAATTCCAGCA

U T LA B U L UL UL B
GACACCATGGACAAGACCTTGAGACTATACCCAATTTTAAACACTCTGTTGACTTTACCTATTTTTACACCGACGTAACTTTTCTGACGTTTAAGGTCGT
RUNX2 3' UTR

ATGTTTGTGCTACAAAGAGAACCACGCTATTTTAATTCCCAGGAACTAGTACATGGTTCCACAGTAGTAGTAAGACTTTGCTTTGGTCTTGAAATCACAA

MR B B T M I T T
TACAAACACGATGTTTCTCTTGGTGCGATAAAATTAAGGGTCCTTGATCATGTACCAAGGTGTCATCATCATTCTGAAACGAAACCAGAACTTTAGTGTT
RUNX2 3' UTR

ATCAAACACATGACCCAGTGCAAATTAAGGGTTCAGTGAAAAAAAAAAAAAAAGAAAGAAAGAAAAACAAAATTTTAATCCCTAGACCAAAAAAGGGCAG

UL T T T UL L UL B
TAGTTTGTGTACTGGGTCACGTTTAATTCCCAAGTCACTTTTTTTTTTTTTITTCTTTCTTTCTTTTTGTTTTAAAATTAGGGATCTGGTTTTTTCCCGTC
RUNX2 3' UTR

AATTTGTTCTAAGAAATGTGAATTACCCCCATTGGGGTGGTTGGAGTGAGGGTGGAGGGAAGAAGTGCTTGAATTTTTCCCAAGGAAAAAAAGCTTCTAA

UL T T e 1 —
AAACAAGATTCTTTACACTTAATGGGGGTAACCCCACCAACCTCACTCCCACCTCCCTTCTTCACGAACTTAAAAAGGGTTCCTTTTTTTCGAAGATT
RUNX2 3' UTR

AGTGTTTCTGGGTTGCTGCCTGCAGCCACTATAGTAACATTTCAACACAAAAGCATCCCTAAAGTCACTCGGTATGTGTACTGTAAACTTAAAAAAGCCC

UL L T LR L UL
TCACAAAGACCCAACGACGGACGTCGGTGATATCATTGTAAAGTTGTGTTTTCGTAGGGATTTCAGTGAGCCATACACATGACATTTGAATTTTTTCGGG
RUNX2 3' UTR

TTTTAACATTAAAAAATAATGTACAAATATAGTACCTTTTTAATTAAATAGGATGCAGCTGGCACTGGCGGTAGCATTTTTATGTCAATTAATTAAAATT

L T R T L e
TTGTAATTTTTTATTACATGTTTATATCATGGAAAAATTAATTTATCCTACGTCGACCGTGACCGCCATCGTAAAAATACAGTTAATTAATTTT
RUNX2 3' UTR

) 1 ) 1 ) 1 ) 1 ) 1 ) 1 ) 1 ) 1 ) 1 ) 1
} 1 } 1 } 1 } 1 } 1 1 1 1 T 1 1 1 1 1 I
PflMI

|
GAAATGTGTAACCAGACACTGGCTTTTTTAAGTGCTGCTGAAACAAACACACATATTTTACACTTACAAATAAATGGACAGTGGTGTGCTTCAAGCTACC

1 1 U 1 1
CTTTACACATTGGTCTGTGACCGAAAAAATTCACGACGACTTTGTTTGTGTGTATAAAATGTGAATGTTTATTTACCTGTCACCACACGAAGTTCGATGG
RUNX2 3' UTR

Aflll BstZ171

ACACACAAACAATAAATAGTATCAATTACTACTTCCTTCTTACTTAAGTAATAGAAAAGTGGCTTATTTATCTAAGCATACTTGGTATACGGCCTTTAGA

e T L e |
TGTGTGTTTGTTATTTATCATAGTTAATGATGAAGGAAGAATGAATTCATTATCTTTTCACCGAATAAATAGATTCGTATGAACCATATGCCGGAAATCT
RUNX2 3' UTR

AGGCAAAGTGTTTTGCTTTCCCATCCATTTTTATTAGAAGGAGTCAGGATGAATTCCAAGGGAGACTCCCAGGCAGGAAGCACAGGTCCAGCTGCCCCAC

U =T UL T T T
TCCGTTTCACAAAACGAAAGGGTAGGTAAAAATAATCTTCCTCAGTCCTACTTAAGGTTCCCTCTGAGGGTCCGTCCTTCGTGTCCAGGTCGACGGGGTG
RUNX2 3' UTR
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ACGCTGTCCTGCAATGCTGGGTGGCCTACAAAGGTGGGT TTGAGAAGGACCAGAGAACAAGGGGGCCGTTAGGGTTTGAAGGCAAATCTCTGCTAAATTC

e I LI LB L
TGCGACAGGACGTTACGACCCACCGGATGTTTCCACCCAAACTCTTCCTGGTCTCTTGTTCCCCCGGCAATCCCAAACTTCCGTTTAGAGACGATTTAAG
RUNX2 3' UTR

SanDI

TGCTTGGGTGGGTGGAGGATTCCAATGAAGGGACCCTGACTTTTCGGGGAGGAGAGCAGGGATTGGCCTGGTGGTGTCATTAGATGATCCTTGTTTGGAT

LI LI LI R
ACGAACCCACCCACCTCCTAAGGTTACTTCCCTGGGACTG GCCCCTCCTCTCGTCCCTAACCGGACCACCACAGTAATCTACTAGGAACAAACCTA
RUNX2 3' UTR

TAAGGATTTGCACTTGGAAATCTGCCATGTGACTGCCAGGAGTGGTCAAAGTGCATGCCACAGAAGGACTCTAGCTCAAATTCATACACACTAGTAGACA

UL 1 1
ATTCCTAAACGTGAACCTTTAGACGGTACACTGACGGTCCTCACCAGTTTCACGTACGGTGTCTTCCTGAGATCGAGTTTAAGTATGTGTGATCATCTGT
RUNX2 3' UTR

CCAAACTCCACAGCCCCTTGCCCTCCTTGGCCCTCCATTGTAAGAAATACAAATGTCAAAGGCTGTCTGTAGGTCCCCGTGGGCCATATGTCCTCTCAGC

UL L T T T T T
GGTTTGAGGTGTCGGGGAACGGGAGGAACCGGGAGGTAACATTCTTTATGTTTACAGTTTCCGACAGACATCCAGGGGCACCCGGTATACAGGAGAGTCG
RUNX2 3' UTR

TCAGCTACCTGCTGGAACCTGCTGCCTTTTCAGAGGACCTACTCCCAAAGGACAGTGATGTCATTCTGCTCCTCTAAATGCAAATTCTGTGGAAAGCTGC

T T LR
AGTCGATGGACGACCTTGGACGACGGAAAAGTCTCCTGGATGAGGGTTTCCTGTCACTACAGTAAGACGAGGAGATTTACGTTTAAGACACCTTTCGACG
RUNX2 3' UTR

CAGTGGGGCCTCGGGTAAGGCAGATTGGGGTTCCCCTGTTGTGTTGTTTGGTAAGGCTGGTTGGTTAAGAATCTCTGGTGCAATTTTGCTCTCCTGTACT

e T T LI T
GTCACCCCGGAQCCCATTCCGTCTAACCCCAAGGGGACAACACAACAAACCATTCCGACCAACCAATTCTTAGAGACCACGTTAAAACGAGAGGACATGA
RUNX2 3' UTR

AGGTGTCTCATAATTGAACCCTCTATCCACATGTGCGGCTTTTAGCTGACTATGTCTTTGCTATGAAGCCTGGCGATTCAGAGTTTTGCTTAACTATGAA

e LI LI R B T R B
TCCACAGAGTATTAACTTGGGAGATAGGTGTACACGCCGAAAATCGACTGATACAGAAACGATACTTCGGACCGCTAAGTCTCAAAACGAATTGATACTT
RUNX2 3' UTR

ACCACAGAACATTTTTCTGTAGTTCAATGATTTACTTGTGCTTGTCTTTTTAATATGACAAGAGCCATAATTACCCCAAAGAAATTAGAAAACCACATCA

T T U B T T =
TGGTGTCTTGTAAAAAGACATCAAGTTACTAAATGAACACGAACAGAAAAATTATACTGTTCTCQGTATTAATGGGGTTTCTTTAATCTTTTGGTGTAGT
RUNX2 3' UTR

CTCCAGCATTTCATGCTGATAAAGGGCTAAAGGTTGTTTTTTAAATCCCTAATTACCGCTTTAGAAGGCAAAGCTGTGTTAGAGGCATTCAAAGATCTGA

LA L DL T
GAGGTCGTAAAGTACGACTATTTCCCGATTTCCAACAAAAAATTTAGGGATTAATGGCGAAATCTTCCGTTTCGACACAATCTCCGTAAGTTTCTAGACT
RUNX2 3' UTR
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AAGAACTAAACATAACATTTCCTTCATACATCACAAAAACAATCTATATCTAAAATATTTGGAGATGGAAGTATTTTTTAAAATCACATTGTGCCTGGAT

= T T LI LR
TTCTTGATTTGTATTGTAAAGGAAGTATGTAGTGTTTTTGTTAGATATAGATTTTATAAACCTCTACCTTCATAAAAAATTTTAGTGTAACACGGACCTA
miR-23a/b 7mer-m8

RUNX2 3' UTR

PshAl

|
GAACTGAAATTGCTTAGCAATATTTCAGATATGGCTCTAGACCACTGAAGAAATTTGTTATTTAATAAAGAGCACTTTTAGAGACCGAAGTCAACATATC

T UL T
CTTGACTTTAACGAATCGTTATAAAGTCTATACCGAGATCTGGTGACTTCTTTAAACAATAAATTATTTCTCGTGAAAATCTCTGGCTTCAGTTGTATAG

mi...8

RUNX2 3' UTR

AATACACTAAGAAATGTTTCAAGGGTCCAAATGTCATTAAATAATTATAAATATATCTTTAAAGTTATATGACCATTCACGTTgGCAAGTTACCTCAGAT

U T T T
TTATGTGATTCTTTACAAAGTTCCCAGGTTTACAGTAATTTATTAATATTTATATAGAAATTTCAATATACTGGTAAGTGCAACCGTTCAATGGAGTCTA
RUNX2 3' UTR

1 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 1 1 1 IR T 1 1 } 1 t 1 } 1
PspXI
Mlul Xhol

TTTACACATATTCACAATCTAAAAAAAAAGAAAACAACACATAGCCAAACGCAACGCGTAGATCTCATCACTCGAGCAATTTGGACTTTCCGCCCTTCTT

1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]
LI L L L L L L L L L L L L L L L L L L L L L L L L L L L L L B L LA |
AAATGTGTATAAGTQTTAQATTTTTTTTTCTTTTGTTGTGTATCGGTTTGCGTTGCGCATCTAGAGTAGTGAGCTCGTTAAACCTGAAAGGCGGGAAGAA

RUNX2 3' UTR Luciferase
s | <
>
>
1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]

GGCCTTTATGAGGATCTCTCTGATTTTTCTTGCGTCGAGTTTTCCGGTAAGACCTTTCGGTACTTCGTCCACAAACACAACTCCTCCGCGCAACTTTTTC

LR LR T
CCGGAAATACTCCTAGAGAGACTAAAAAGAACGCAGCTCAAAAGGCCATTCTGGAAAGCCATGAAGCAGGTGTTTGTGTTGAGGAGGCGCGTTGAAAAAG
pPMIR-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 LN T T T T T T T T T

SgrAl

GCGGTTGTTACTTGACTGGCGACGTAATCCACGATCTCTTTTTCCGTCATCGTCTTTCCGTGCTCCAAAACAACAACGGCGGCGGGAAGTTCACCGGCGT

e S e B S e e
CGCCAACAATGAACTGACCGCTGCATTAGGTGCTAGAGAAAAAGGCAGTAGCAGAAAGGCACGAGGTTTTGTTGTTGCCGCCGCCCTTCAAGTGGCCGCA
Luciferase
R B L L o o B A R e A e s SN R

Clal EcoRV

|
CATCGTCGGGAAGACCTGCCACGCCCGCGTCGAAGATGTTGGGGTGTTGTAACAATATCGATTCCAATTCAGCGGGGGCCACCTGATATCCTTTGTATTT

1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]
LI L L L L L L L L L L L L L L L L L L L L L L L L L L L L L B L LA |
GTAGCAGCCCTTCTGGACGGTGCGGGCGCAGCTTCTACAACCCCACAACATTGTTATAGCTAAGGTTAAGTCGCCCCCGGTGGACTATAGGAAACATAAA

Luciferase
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

AATTAAAGACTTCAAGCGGTCAACTATGAAGAAGTGTTCGTCTTCGTCCCAGTAAGCTATGTCTCCAGAATGTAGCCATCCATCCTTGTCAATCAAGGCG

U T T T
TTAATTTCTGAAGTTCGCCAGTTGATACTTCTTCACAAGCAGAAGCAGGGTCATTCGATACAGAGGTCTTACATCGGTAGGTAGGAACAGTTAGTTCCGC

Luciferase
1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]
T 1 1 1 1 1 1 T T LI 1 1 T T 1 } 1 t T
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TTGGTCGCTTCCGGATTGTTTACATAACCGGACATAATCATAGGTCCTCTGACACATAATTCGCCTCTCTGATTAACGCCCAGCGTTTTCCCGGTATCCA

e I I I I I
AACCAGCGAAGGCCTAACAAATGTATTGGCCTGTATTAGTATCCAGGAGACTGTGTATTAAGCGGAGAGACTAATTGCGGGTCGCAAAAGGGCCATAGGT

Luciferase

GATCCACAACCTTCGCTTCAAAAAATGGAACAACTTTACCGACCGCGCCCGGTTTATCATCCCCCTCGGGTGTAATCAGAATAGCTGATGTAGTCTCAGT

WAL L L LA IR BN L IR IR LA IR B I IEL L IR I L AL I L |
CTAGGTGTTGGAAGCGAAGTTTTTTACCTTGTTGAAATGGCTGGCGCGGGCCAAATAGTAGGGGGAGCCCACATTAGTCTTATCGACTACATCAGAGTCA

Luciferase

GAGCCCATATCCTTGTCGTATCCCTGGAAGATGGAAGCGTTTTGCAACCGCTTCCCCGACTTCTTTCGAAAGAGGTGCGCCCCCAGAAGCAATTTCGTGT

1
CTCGGGTATAGGAACAGCATAGGGACCTTCTACCTTCGCAAAACGTTGGCGAAGGGGCTGAAGAAAGCTTTCTCCACGCGGGGGTCTTCGTTAAAGCACA

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 T T T T T T T T T T T T
Ajul Ajul'

AAATTAGATAAATCGTATTTGTCAATCAGAGTGCTTTTGGCGAAGAATGAAAATAGGGTTGGTACTAGCAACGCACTTTGAATTTTGTAATCCTGAAGGG

T I I I
AATCTATTTAGCATAAACAGTTAGTCTCACGAAAACCGCTTCTTACTTTTATCCCAACCATGATCGTTGCGTGAAACTTAAAACATTAGGACTTCCC

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

Xcml

ATCGTAAAAACAGCTCTTCTTCAAATCTATACATTAAGACGACTCGAAATCCACATATCAAATATCCGAGTGTAGTAAACATTCCAAAACCGTGATGGAA

U T T T
TAGCATTTTTGTCGAGAAGAAGTTTAGATATGTAATTCTGCTGAGCTTTAGGTGTATAGTTTATAGGCTCACATCATTTGTAAGGTTTTGGCACTACCTT

Luciferase

TGGGACAACACTTAAAATCGCAGTATCCGGAACGATTTGATTGCCAAAAATAGGATCTCTGGCATGCGAGAATCTGACGCAGGCAGTTCTATGCGGAAGG

T T
ACCCTGTTGTGAATTTTAGCGTCATAGGCCTTGCTAAACTAACGGTTTTTATCCTAGAGACCGTACGCTCTTAGACTGCGTCCGTCAAGATACGCCTTCC

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

Bsu36l

GCCACACCCTTAGGTAACCCAGTAGATCCAGAGGAATTCATTATCAGTGCAATTGTTTTGTCACGATCAAAGGACTCTGGTACAAAATCGTATTCATTAA

WAL L L LA IR BN L IR IR LA IR B I IEL L IR I L AL I L |
CGGTGTGGGAATCCATTGGGTCATCTAGGTCTCCTTAAGTAATAGTCACGTTAACAAAACAGTGCTAGTTTCCTGAGACCATGTTTTAGCATAAGTAATT

Luciferase

AACCGGGAGGTAGATGAGATGTGACGAACGTGTACATCGACTGAAATCCCTGGTAATCCGTTTTAGAATCCATGATAATAATTTTCTGGATTATTGGTAA

1 1
TTGGCCCTCCATCTACTCTACACTGCTTGCACATGTAGCTGACTTTAGGGACCATTAGGCAAAATCTTAGGTACTATTATTAAAAGACCTAATAACCATT

Luciferase

TTTTTTTTGCACGTTCAAAATTTTTTGCAACCCCTTTTTGGAAACAAACACTACGGTAGGCTGCGAAATGTTCATACTGTTGAGCAATTCACGTTCATTA

I I I I
AAAAAAAACGTGCAAGTTTTAAAAAACGTTGGGGAAAAACCTTTGTTTGTGATGCCATCCGACGCTTTACAAGTATGACAACTCGTTAAGTGCAAGTAAT

Luciferase

TAAATGTCGTTCGCGGGCGCAACTGCAACTCCGATAAATAACGCGCCCAACACCGGCATAAAGAATTGAAGAGAGTTTTCACTGCATACGACGATTCTGT

T T T T
ATTTACAGCAAGCGCCCGCGTTGACGTTGAGGCTATTTATTGCGCGGGTTGTGGCCGTATTTCTTAACTTCTCTCAAAAGTGACGTATGCTGCTAAGACA

Luciferase
1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]
T 1 1 1 1 1 1 T T LI 1 1 T T 1 } 1 t T
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Psrl' Psrl

GATTTGTATTCAGCCCATATCGTTTCATAGCTTCTGCCAACCGAACGGACATTTCGAAGTATTCCGCGTACGTGATGTTCACCTCGATATGTGCATCTGT

" T
CTAAACATAAGTCGGGTATAGCAAAGTATCGAAGACGGTTGGCTTGCCTGTAAAGCTTCATAAGGCGCATGCACTACAAGTGGAGCTATACACGTAGACA

Luciferase

AAAAGCAATTGTTCCAGGAACCAGGGCGTATCTCTTCATAGCCTTATGCAGTTGCTCTCCAGCGGTTCCATCCTCTAGAGGATAGAATGGCGCCGGGCCT

et frit fot
TTTTCGTTAACAAGGTCCTTGGTCCCGCATAGAGAAGTATCGGAATACGTCAACGAGAGGTCGCCAAGGTAGGAGATCTCCTATCTTACCGCGGCCCGGA

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

BamHI

TTCTTTATGTTTTTGGCGTCTTCCATGGTGGATCCACGGTTCACTAAACCAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCG

R e I R R B R R N N N S RRRSE
AAGAAATACAAAAACCGCAGAAGGTACCACCTAGGTGCCAAGTGATTTGGTCGAGACGAATATATCTGGAGGGTGGCATGTGCGGATGGCGGGTAAACGC
Luc 3' seq fwd primer CMV enhancer promoter
Luciferase
|

TCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTTGGTGCCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCC

} 1 1
AGTTACCCCGCCTCAACAATGCTGTAAAACCTTTCAGGGCAACTAAAACCACGGTTTTGTTTGAGGGTAACTGCAGTTACCCCACCTCTGAACCTTTAGG

CMV enhancer promoter

SnaBl
BtgZI

CCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCACCATGGTAATAGCGATGACTAATACgtaggttcactGATCTGGTACC

et frt
GGCACTCAGTTTGGCGATAGGTGCGGGTAACTACATGACGGTTTTGGCGTAGTGGTACCATTATCGCTACTGATTATGCatccaagtgaCTAGACCATGG

CMV enhancer promoter

TTGAATTCATGCTTCTCCTCCCTTTAGTGAGGGTAATTCTCTCTCTCTCCCTATAGTGAGTCGTATTAATTCCTTCTCTTCTATAGTGTCACCTAAATCG

——+ T T T T T T T
AACTTAAGTACGAAGAGGAGGGAAATCACTCCCATTAAGAGAGAGAGAGGGATATCACTCAGCATAATTAAGGAAGAGAAGATATCACAGTGGATTTAGC
CMV e...oter

TTGCAATTCGTAATCATGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCT
1 ] ] ] ] ] ] ] ] ] ]

T
AACGTTAAGCATTAGTACAGTATCGACAAAGGACACACTTTAACAATAGGCGAGTGTTAAGGTGTGTTGTATGCTCGGCCTTCGTATTTCACATTTCGGA

GGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGG

e I I I I I
CCCCACGGATTACTCACTCGATTGAGTGTAATTAACGCAACGCGAGTGACGGGCGAAAGGTCAGCCCTTTGGACAGCACGGTCGACGTAATTACTTAGCC

CCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCA
1 ] ] ] ] ] ] ] ]

GGTTGCGCGCCCCTCTCCGCCAAACGCATAACCCGCGCAGAAGGCGAAGGAGCGAGTGACTGAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGCCATAGT
ColE1 origin

GCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAA

LR = T
CGAGTGAGTTTCCGCCATTATGCCAATAGGTGTCTTAGTCCCCTATTGCGTCCTTTCTTGTACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGGCATTTT
ColE1 origin
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AGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATA

TCCGGCGCAACGACCGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTCCTGATAT
ColE1 origin

AAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGC

= T+ T
TTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCG
ColE1 origin

GTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACC

+——+—+ T T
CACCGCGAAAGAGTATCGAGTGCGACATCCATAGAGTCAAGCCACATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGG
ColE1 origin

GCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAG

CGACGCGGAATAGGCCATTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTC
ColE1 origin

GTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACC

LR I I I
CATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCTTGTCATAAACCATAGACGCGAGACGACTTCGGTCAATGG
ColE1 origin

TTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAAAAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAG

ML L B T
AAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTTTTTGGTGGCGACCATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTC
ColE1 origin

GATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGAT
1 ] ] ] ] ] ] ] ] ]

LR T T T
CTAGAGTTCTTCTAGGAAACTAGAAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTCCTA
ColE1 origin

CTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAG

U T T UL
GAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCAATGGTTACGAATTAGTCACTC

ColE1 origin AMPTr
> [
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
LI L L B BB | T T T T T T T L LR T T T T T T T

Ahdl

GCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCA

U T T
CGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGT
AMPr

GTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAAC

CACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTG
AMPr
R, .S - S A s s, ., D . .- --hbLd
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TTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGC

e I I I I
AAATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGATGTCCG
AMPr

ATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGG

o R B B L L e B L
TAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCC
AMPr

TTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCC

1
AATCGAGGAAGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGG
AMPr

ATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGG

U T
TAGGCATTCTACGAAAAGACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTATGCC
AMPr

GATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCA

L I I I
CTATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGT
AMPF

GTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAA

L L L L L L B L L L L B L L L B B B B BN L L L L LR B | LI | L B |
CAAGCTACATTGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTT
AMPr

AAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATAC
1 ] 1 ] ] ] ] ]

—— e f—
TTTCCCTTATTCCCGCTGTGCCTTTACAACTTATGAGTATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATG
AMPr

ATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACAT

UL R T T T T
TATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGGGGCTTTTCACGGTGGACTGCAGATTCTTTGGTAATAATAGTACTGTA

TAACCTATAAAAATAGGCGTATCACGAGATTGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTG

= T T T
ATTGGATATTTTTATCCGCATAGTGCTCTAACGTCACTTTTTTTACGAAATAAACACTTTAAACACTACGATAACGAAATAAACATTGGTAATATTCGAC
SV40 Poly A

Hpal

CAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGT

e o e e o e B L L e e e B B M B ey

GTTATTTGTTCAATTGTTGTTGTTAACGTAAGTAAAATACAAAGTCCAAGTCCCCCTCCACACCCTCCAAAAAATTTCGTTCATTTTGGAGATGTTTACA

o B L L B R e B R
BsaBlI

GGTATGGCTGATTATGATCCTCTAGAGTCGGTGGGCCTCGGGGGCGGGTGCGGGGTCGGCGGGGCCGCCCCGGGTGGCTTCGGTCGGAGCCATGGGGTCG

e I I I I I I I
CCATACCGACTAATACTAGGAGATCTCAGCCACCCGGAGCCCCCGCCCACGCCCCAGCCGCCCCGGCGGGGCCCACCGAAGCCAGCCTCGGTACCCCAGC
] ]
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5 TGCGCTCCTTTCGGTCGGGCGCTGCGGGTCGTGGGGCGGGCGTCAGGCACCCGGCTTGCGGGTCATGCACCAGGTGCGCGGTCCTTCGGGCACCTCGACG

0 e 7900

3 ACGCGAGGAAAGCCAGCCCGCGACGCCCAGCACCCCGCCCGCAGTCCGTGGCCCGAACGCCCAGTACGTGGTCCACGCGCCAGGAAGCCCGTGGAGCTGC

Puromycin resistance

R B L s B T B o e e e e SRR =010
AGCCGCCACTGCCACTTCGGCTCGGCGAGCATCTTCCCCTCCAACGCCCCGCGCCTCCAGAGGTCCTTCCGCCCGTGGGGCCGCGCGAGCCGGCGGAGGT

Puromycin resistance

o

o

5 TCGGCGGTGACGGTGAAGCCGAGCCGCTCGTAGAAGGGGAGGTTGCGGGGCGCGGAGGTCTCCAGGAAGGCGGGCACCCCGGCGCGCTCGGCCGCCTCCA
o Il ]

3

o
0 T R L B A S
° Mscl
5 CTCCGGGGAGCACGACGGCGCTGCCCAGACCCTTGCCCTGGTGGTCGGGCGAGACGCCGACGGTGGCCAGGAACCACGCGGGCTCCTTGGGCCGGTGCGG
© et 3100
3 GAGGCCCCTCGTGCTGCCGCGACGGGTCTGGGAACGGGACCACCAGCCCGCTCTGCGGCTGCCACCGGTCCTTGGTGCGCCCGAGGAACCCGGCCACGLC
° Puromycin resistance
0 R e
o
5 CGCCAGGAGGCCTTCCATCTGTTGCTGCGCGGCCAGCCGGGAACCGCTCAACTCGGCCATGCGCGGGCCGATCTCGGCGAACACCGCCCCCGCTTCGACG
0 e et G200
3 GCGGTCCTCCGGAAGGTAGACAACGACGCGCCGGTCGGCCCTTGGCGAGTTGAGCCGGTACGCGCCCGGCTAGAGCCGCTTGTGGCGGGGGCGAAGCTGC
° Puromycin resistance
° : R : : : Brovertrmmnbor oot eren bbb ben e b
° Sacll
5 CTCTCCGGCGTGGTCCAGACCGCCACCGCGGCGCCGTCGTCCGCGACCCACACCTTGCCGATGTCGAGCCCGACGCGCGTGAGGAAGAGTTCTTGCAGCT
0 e et G300
3 GAGAGGCCGCACCAGGTCTGGCGGTGGCGCCGCGGCAGCAGGCGCTGGGTGTGGAACGGCTACAGCTCGGGCTGCGCGCACTCCTTCTCAAGAACGTCGA
° Puromycin resistance
0 ] I e B e e Lt L e
° Rsrll Sall
5 CGGTGACCCGCTCGATGTGGCGGTCCGGGTCGACGGTGTGGCGCGTCGGCGGGGTAGTCGGCGAACGCGGCGGCGAGGGTGCGTACGGCCCGGGGGACGTC
F I o B o o L o L o o et e o SR ST 0]
3 GCCACTGGGCGAGCTACACCGCCAGGCCCAGCTGCCACACCGCGCACCGCCCCATCAGCCGCTTGCGCCGCCGCTCCCACGCATGCCGGGCCCCCTGCAG
° Puromycin resistance
0 | L s D .- S, L ;S
o Agel
5 GTCGCGGGTGGCGAGGCGCACCGTGGGCTTGTACTCGGTCATGGAAGGTCGTCTCCTTGTGAGGGGTCAGGGGCGTGCGGTCAGGGGATGGTGGCGGCACC
0 b e e e e e e et 8500
3 CAGCGCCCACCGCTCCGCGTGGCACCCGAACATGAGCCAGTACCTTCCAGCAGAGGAACACTCCCCAGTCCCCGCACCCAGTCCCCTACCACCGCCGTGG
° Puromycin resistance
|
M s R R D
° Sbfl Avrll
5 GGTCGTGGCGGCCGACCTGCAGGCATGCAAGCTAGCTTTTTGCAAAAGCCTAGGCCTCCAAAAAAGCCTCCTCACTACTTCTGGAATAGCTCAGAGGCCG
R R R B B B B B R T R B B R B R R S R cLe 016
3 CCAGCACCGCCGGCTGGACGTCCGTACGTTCGATCGAAAAACGTTTTCGGATCCGGAGGTTTTTTCGGAGGAGTGATGAAGACCTTATCGAGTCTCCGGC
° SV40 Promoter
0 e L B o e et B L A T R B
o
° Sfil
5 AGGCGGCCTCGGCCTCTGCATAAATAAAAAAAATTAGTCAGCCATGGGGCGGAGAATGGGCGGAACTGGGCGGAGTTAGGGGCGGGATGGGCGGAGTTAG
© e et 3700
3 TCCGCCGGAGCCGGAGACGTATTTATTTTTTTTAATCAGTCGGTACCCCGCCTCTTACCCGCCTTGACCCGCCTCAATCCCCGCCCTACCCGCCTCAATC
° SV40 Promoter
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5 GGGCGGGACTATGGTTGCTGACTAATTGAGATGCATGCTTTGCATACTTCTGCCTGCTGGGGAGCCTGGGGACTTTCCACACCTGGTTGCTGACTAATTG

R R R R e B B RS R B B B e R B B R N R SR SRS R0l
3 CCCGCCCTGATACCAACGACTGATTAACTCTACGTACGAAACGTATGAAGACGGACGACCCCTCGGACCCCTGAAAGGTGTGGACCAACGACTGATTAAC
° SV40 Promoter

e L I 8866
TCTACGTACGAAACGTATGAAGACGGACGACCCCTCGGACCCCTGAAAGGTGTGGTTAGAAAGCAG
SV40 Promoter

o
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5 AGATGCATGCTTTGCATACTTCTGCCTGCTGGGGAGCCTGGGGACTTTCCACACCAATCTTTCGTC
o 1 ] ] ] 1
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