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Absent Sites 0 Aarl,Absl,Afel,Alel,Apal,Ascl,AsiSI,Bael,Bael',Barl,Barl',BbvClI,Bcll,Blpl,BmgBI,Bpul0l,Bsgl,BstXI,BstZ171,EcolCRI,Fsel,
FspAl,MauBl,Mrel,Nael,NgoMIV,Nrul,Pasl,PflMI,Pmel,Pmll,PshAl,PspOMI,Sacl,SanDI,SgrDI,Spel,Srfl,Swal

Accl 1 6819 (7354)
Aflll 1 1403 (7354)
Agel 1 6987 (7354)
Ahdl 1 5041 (7354)
Ajul 1 2530 (7354)
Ajul’ 1 2562 (7354)
Alol 1 3443 (7354)
Alol’ 1 3411 (7354)
AlwNI 1 4564 (7354)
Arsl 1 2231 (7354)
Arsl' 1 2263 (7354)
Avrll 1 7038 (7354)
BamH]I 1 3419 (7354)
Bglll 1 1749 (7354)
BsaBl 1 6203 (7354)
BssHII 1 6471 (7354)
Bsu36l 1 2798 (7354)
BtgZI 1 3669 (7354)
Clal 1 2047 (7354)
CspCl 1 3633 (7354)
CspCI' 1 3598 (7354)
Dralll 1 6362 (7354)
EcoNI 1 1796 (7354)
Eco0109I 1 2232 (7354)
EcoRV 1 2076 (7354)
Hindlll 1 463 (7354)

Hpal 1 6102 (7354)
Mlul 1 1743 (7354)
Mscl 1 6555 (7354)
Notl 1 407 (7354)

Pacl 1 2092 (7354)
PpuMI 1 2232 (7354)
PspXI 1 1760 (7354)
Psrl 1 3281 (7354)
Psrl’ 1 3249 (7354)
Pstl 1 7010 (7354)
Rsrll 1 6811 (7354)
Sacll 1 6718 (7354)
Sall 1 6818 (7354)
Sbfl 1 7010 (7354)
Scal 1 5521 (7354)
Sil 1 7092 (7354)
SgrAl 1 1982 (7354)
SnaBI 1 3667 (7354)
Tth111l 1 6887 (7354)
Xcml 1 2680 (7354)
Xhol 1 1760 (7354)
Xmnl 1 5640 (7354)
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PMIR-REP-dCMV Nusl 2162-3435

5 TCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCG
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e I I I I
AGCGCGCAAAGCCACTACTGCCACTTTTGGAGACTGTGTACGTCGAGGGCCTCTGCCAGTGTCGAACAGACATTCGCCTACGGCCCTCGTCTGTTCGGGC

TCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATA

et ot
AGTCCCGCGCAGTCGCCCACAACCGCCCACAGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACTTTAT

CCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTAT

U T T
GGCGTGTCTACGCATTCCTCTTTTATGGCGTAGTCCGCGGTAAGCGGTAAGTCCGACGCGTTGACAACCCTTCCCGCTAGCCACGCCCGGAGAAGCGATA

TACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAA

ATGCGGTCGACCGCTTTCCCCCTACACGACGTTCCGCTAATTCAACCCATTGCGGTCCCAAAAGGGTCAGTGCTGCAACATTTTGCTGCCGGTCACGGTT
pPMIR-REP seq fwd

Notl Hindlll

GCTAGCGGCCGCATACAAAAAACCAACACACAGATCCAATGAAAATAAAAGATCCTTTATTAAGCTTTTTGCACTACCTTTTCCTATCCATTGCATCATA

LR T T
CGATCGCCGGCGTATGTTTTTTGGTTGTGTGTCTAGGTTACTTTTATTTTCTAGGAAATAATTCGAAAAACGTGATGGAAAAGGATAGGTAACGTAGTAT
SV40 Poly A Signal Nus1 3435 Hindlll rev
| [ >
Nusl 2162-3435

GTTTATGTCCCACCAGTTAGGATCTTGGAGAACTGCTCACATTAATCTTGTTTCCTGGGTTTTATTTCAAACTGTCCTGAACTTTATAGTAATTTTTGCT

1 L B 1 1
CAAATACAGGGTGGTCAATCCTAGAACCTCTTGACGAGTGTAATTAGAACAAAGGACCCAAAATAAAGTTTGACAGGACTTGAAATATCATTAAAAACGA

miR...-m8

Nusl 2162-3435

AAAGGAAGTTCCTAGTAAGCAGTTATTTGCCTTTGGTAAACTTAATTTTAGATGAAAACTATGCACAAAAAAACAATTGTCTTATGATTAGACCTTCAAG
1 ] ] ] ] ] ] ]

UL 1
TTTCCTTCAAGGATCATTCGTCAATAAACGGAAACCATTTGAATTAAAATCTACTTTTGATACGTGTTTTTTTGTTAACAGAATACTAATCTGGAAGTTC
Nusl 2162-3435

TTAGGAGGTGAATAGTCTATGCAGCATAAGACAAACCATAACTCTTACCTTTAAATTTTCTCATTTGACAAGAACTATCAAATTCCTTTTTAAAAGAGTA

U T
AATCCTCCACTTATCAGATACGTCGTATTCTGTTTGGTATTGAGAATGGAAATTTAAAAGAGTAAACTGTTCTTGATAGTTTAAGGAAAAATTTTCTCAT
Nusl 2162-3435

CACATATACGTTTTTAATTTGGAAATTTCATATTCGGTAAAAATTCAAATTTTAATTACTGTGGAATTTTGACAACTCCAGCAATGGCAAAGCTGAATTT

LR T T T T
GTGTATATGCAAAAATTAAACCTTTAAAGTATAAGCCATTTTTAAGTTTAAAATTAATGACACCTTAAAACTGTTGAGGTCGTTACCGTTTCGACTTAAA
Nusl 2162-3435

ATTTCACTATTATCTATCAAAAAGCAAGTAACATTATAAGATTCCAAATGTTTAACCTGGTAAAAGTGAGAATATATTTCAATCAAGAGCATACCATCTA

MR T = R T
TAAAGTGATAATAGATAGTTTTTCGTTCATTGTAATATTCTAAGGTTTACAAATTGGACCATTTTCACTCTTATATAAAGTTAGTTCTCGTATGGTAGAT
Nus| 2162-3435
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AAAAAAACACTATTGCTATCTAGTCATATGCATTTCTTATTACATTTTTGCAGCCCCTAAGTGTTCAGAACAAATGTAGCATTCACATAATACTATAGTC

= T T T T T
TTTTTTTGTGATAACGATAGATCAGTATACGTAAAGAATAATGTAAAAACGTCGGGGATTCACAAGTCTTGTTTACATCGTAAGTGTATTATGATATCAG
Nusl| 2162-3435

AATGAAAAGAGTATATTCTTTTATTGGTTTTTGTTCATACATGTTAAGTTTCAACTTTCAATAATAAAATTCAATAAATTTGATTCCTTAATCATAAAAA
Il ] Il ] Il ] Il ] Il ] Il ] Il ] Il ] Il ] Il ]
LI B B L L L B L B L L L L L L L L L L L L I L B L L B |

MR LI T T T
TTACTTTTCTCATATAAGAAAATAACCAAAAACAAGTATGTACAATTCAAAGTTGAAAGT TATTATTTTAAGTTATTTAAACTAAGGAATTAGTATTTTT
Nus| 2162-3435

CTGGCTTTACACATTATTTACATATTGTCAAAGTCCATACAAAACATCACAAGGATTTGATTGACTCTATGCATGGTACCATCACACAGGAGGAGGGAGC

UL 1 1 1
GACCGAAATGTGTAATAAATGTATAACAGTTTCAGGTATGTTTTGTAGTGTTCCTAAACTAACTGAGATACGTACCATGGTAGTGTGTCCTCCTCCCTCG
Nusl 2162-3435

TAATCCAGTAACATACATTCAAAGATTAAATTGCAGATATGCACAGTGTATTTGGCACTGTTCATTAATATTATAACACCTTCCTCTCAAAGACAGGCAT

U T T T
ATTAGGTCATTGTATGTAAGTTTCTAATTTAACGTCTATACGTGTCACATAAACCGTGACAAGTAATTATAATATTGTGGAAGGAGAGTTTCTGTCCGTA
Nusl 2162-3435

Aflll

TCTTAAGCGTTAGTCACGATATACCAGAATTTGCTATTCACATTAAAACCACCTTTTAAACTTTATAACAGTAACCGATTATTATAGTTTTAAGAAACAA

T L R T T T
AGAATTCGCAATCAGTGCTATATGGTCTTAAACGATAAGTGTAATTTTGGTGGAAAATTTGAAATATTGTCATTGGCTAATAATATCAAAATTCTTTGTT
Nusl| 2162-3435

AACACAATGAGAACTGGGAATGGAATTCAAATCCTCCAACTTCTTGCTATGCTCCAAGCTGCCATCCATAAAACAGGTTTAATTCGGTAATTTTTCCATT

R R B B T B B B R R R N N N S RRRSE
TTGTGTTACTCTTGACCCTTACCTTAAGTTTAGGAGGTTGAAGAACGATACGAGGTTCGACGGTAGGTATTTTGTCCAAATTAAGCCATTAAAAAGGTAA
miR-...8mer

Nusl 2162-3435

GTGGGGAGTGTCAACAAGAAACAATTTAAAGACAGTATTTTCCAATACAAATAAAGACACATACTTTTGTTTAAAATTACCAGTTCTTCTTGGGAGTGCA

LI L LI LI
CACCCCTCACAGTTGTTCTTTGTTAAATTTCTGTCATAAAAGGTTATGTTTATTTCTGTGTATGAAAACAAATTTTAATGGTCAAGAAGAACCCTCACGT
Nus| 2162-3435

PspXI
Miul Bglll Xhol EcoNI

AAGGGAGCCTTGATGATGTACAACTTGTGATGCTTTTGGCAACGCGTAGATCTCATCACTCGAGCAATTTGGACTTTCCGCCCTTCTTGGCCTTTATGAG

TTCCCTCGGAACTACTACATGTTGAACACTACGAAAACCGTTGCGCATCTAGAGTAGTGAGCTCGTTAAACCTGAAAGGCGGGAAGAACCGGAAATACTC
Nus1 2162 Mlul fwd Luciferase
< ] <
Nusl 2162-3435

GATCTCTCTGATTTTTCTTGCGTCGAGTTTTCCGGTAAGACCTTTCGGTACTTCGTCCACAAACACAACTCCTCCGCGCAACTTTTTCGCGGTTGTTACT

et I
CTAGAGAGACTAAAAAGAACGCAGCTCAAAAGGCCATTCTGGAAAGCCATGAAGCAGGTGTTTGTGT TGAGGAGGCGCGTTGAAAAAGCGCCAACAATGA

PMIR-REP seq rev

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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° SgrAl
5 TGACTGGCGACGTAATCCACGATCTCTTTTTCCGTCATCGTCTTTCCGTGCTCCAAAACAACAACGGCGGCGGGAAGTTCACCGGCGTCATCGTCGGGAA
AT AT AT A A T A A AN AT T T T T AR TooGaa A RGOSy
o Luciferase
o t f t } } } } -+ } } } } } f t f t f t f
° Clal EcoRV Pacl
5 GACCTGCCACGCCCGCGTCGAAGATGTTGGGGTGTTGTAACAATATCGATTCCAATTCAGCGGGGGCCACCTGATATCCTTTGTATTTAATTAAAGACTT
AT OO AT T AR A AT T AT AT AT TGO eaeTCOACTAT AN AT AT AT
o Luciferase
° o o LA L B O o B O B B B B B O O e s B e S e
; CAAGCGGTCAACTATGAAGAAGTGTTCGTCTTCGTCCCAGTAAGCTATGTCTCCAGAATGTAGCCATCCATCCTTGTCAATCAAGGCGTTGGTCGCTTCC
T AT oA AT T A A AT AT T oA T ACAOASC T AT A AR CACTY AT e 00
° Luciferase
o t } t } } } } = } } } } } } t } t } t }
:
Arsl
: St
5 GGATTGTTTACATAACCGGACATAATCATAGGTCCTCTGACACATAATTCGCCTCTCTGATTAACGCCCAGCGTTTTCCCGGTATCCAGATCCACAACCT
T AT S TATY AT AT ARG T AT AN A A CACT AT TS AR ATAC T TGS T T oo
° Luciferase
° I R B oL B B B I oL B A B o B B e L
; TCGCTTCAAAAAATGGAACAACTTTACCGACCGCGCCCGGTTTATCATCCCCCTCGGGTGTAATCAGAATAGCTGATGTAGTCTCAGTGAGCCCATATCC
S RN TTT T T AT oA S SO AT A A AT TAT T ATOACTACATCAOASTOACTOSaeTATAGY
o Luciferase
° LA B LA A B B B L  m a e e e
; TTGTCGTATCCCTGGAAGATGGAAGCGTTTTGCAACCGCTTCCCCGACTTCTTTCGAAAGAGGTGCGCCCCCAGAAGCAATTTCGTGTAAATTAGATAAA
AT AT O AT A AT T AT AT T A aeTOT T Y A GACA T AR TRy
° Luciferase
o t f t } } } } -+ } } } } } f t f t f t f
o Ajul Ajul’
5 TCGTATTTGTCAATCAGAGTGCTTTTGGCGAAGAATGAAAATAGGGTTGGTACTAGCAACGCACTTTGAATTTTGTAATCCTGAAGGGATCGTAAAAACA
A AT AT T A AT T AT T T AT AR AT A TS T T AR T AT AT ThGaAT ey 00
° Luciferase
o t f t } } } } -+ } } } } } f t f t f t f
o Xeml
5 GCTCTTCTTCAAATCTATACATTAAGACGACTCGAAATCCACATATCAAATATCCGAGTGTAGTAAACATTCCAAAACCGTGATGGAATGGGACAACACT
AT AT AT ST AT T Sy AT T AT AT AT AT AT A AT AT T TS TANGE T T TS oA AT TRGeeTeTTaTon 00
° Luciferase
° I L L oL B B B B B I B mas B e B
o Bsu36
5 TAAAATCGCAGTATCCGGAACGATTTGATTGCCAAAAATAGGATCTCTGGCATGCGAGAATCTGACGCAGGCAGTTCTATGCGGAAGGGCCACACCCTTA
AT AT A TAG T T AT ARG T AT T AR A LT AT O AT T TOAMGAT A GOCTTCC O eTa Ty
° Luciferase
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GGTAACCCAGTAGATCCAGAGGAATTCATTATCAGTGCAATTGTTTTGTCACGATCAAAGGACTCTGGTACAAAATCGTATTCATTAAAACCGGGAGGTA

T T T T T
CCATTGGGTCATCTAGGTCTCCTTAAGTAATAGTCACGTTAACAAAACAGTGCTAGTTTCCTGAGACCATGTTTTAGCATAAGTAATTTTGGCCCTCCAT

Luciferase

GATGAGATGTGACGAACGTGTACATCGACTGAAATCCCTGGTAATCCGTTTTAGAATCCATGATAATAATTTTCTGGATTATTGGTAATTTTTTTTGCAC

T T T LI T
CTACTCTACACTGCTTGCACATGTAGCTGACTTTAGGGACCATTAGGCAAAATCTTAGGTACTATTATTAAAAGACCTAATAACCATTAAAAAAAACGTG

Luciferase

GTTCAAAATTTTTTGCAACCCCTTTTTGGAAACAAACACTACGGTAGGCTGCGAAATGTTCATACTGTTGAGCAATTCACGTTCATTATAAATGTCGTTC

1 I U
CAAGTTTTAAAAAACGTTGGGGAAAAACCTTTGTTTGTGATGCCATCCGACGCTTTACAAGTATGACAACTCGTTAAGTGCAAGTAATATTTACAGCAAG

Luciferase

GCGGGCGCAACTGCAACTCCGATAAATAACGCGCCCAACACCGGCATAAAGAATTGAAGAGAGTTTTCACTGCATACGACGATTCTGTGATTTGTATTCA

T T
CGCCCGCGTTGACGTTGAGGCTATTTATTGCGCGGGTTGTGGCCGTATTTCTTAACTTCTCTCAAAAGTGACGTATGCTGCTAAGACACTAAACATAAGT

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
Psrl’ Psrl

GCCCATATCGTTTCATAGCTTCTGCCAACCGAACGGACATTTCGAAGTATTCCGCGTACGTGATGTTCACCTCGATATGTGCATCTGTAAAAGCAATTGT

R L B B B B I N L T L S
CGGGTATAGCAAAGTATCGAAGACGGTTGGCTTGCCTGTAAAGCTTCATAAGGCGCATGCACTACAAGTGGAGCTATACACGTAGACATTTTCGTTAACA

Luciferase

TCCAGGAACCAGGGCGTATCTCTTCATAGCCTTATGCAGTTGCTCTCCAGCGGTTCCATCCTCTAGAGGATAGAATGGCGCCGGGCCTTTCTTTATGTTT

R R B B T B B B R R R N N N S RRRSE
AGGTCCTTGGTCCCGCATAGAGAAGTATCGGAATACGTCAACGAGAGGTCGCCAAGGTAGGAGATCTCCTATCTTACCGCGGCCCGGAAAGAAATACAAA
Luciferase
f I f I : I f f f 1 f i I f I f I f I

Alol' BamHI Alo

TTGGCGTCTTCCATGGTGGATCCACGGTTCACTAAACCAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGG

et fot
AACCGCAGAAGGTACCACCTAGGTGCCAAGTGATTTGGTCGAGACGAATATATCTGGAGGGTGGCATGTGCGGATGGCGGGTAAACGCAGTTACCCCGCC

Luc 3' seq fwd primer CMV enhancer promoter
Luciferase
|
1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]

P S PSSV S S S S P PSP S E P S B S
CspCl'

AGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTTGGTGCCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAA

T T
TCAACAATGCTGTAAAACCTTTCAGGGCAACTAAAACCACGGTTTTGTTTGAGGGTAACTGCAGTTACCCCACCTCTGAACCTTTAGGGGCACTCAGTTT

CMV enhancer promoter

SnaBl
CspCl BtgZI

CCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCACCATGGTAATAGCGATGACTAATACgtaggttcactGATCTGGTACCTTGAATTCATGC

et I it
GGCGATAGGTGCGGGTAACTACATGACGGTTTTGGCGTAGTGGTACCATTATCGCTACTGATTATGcatccaagtgaCTAGACCATGGAACTTAAGTACG

CMV enhancer promoter
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TTCTCCTCCCTTTAGTGAGGGTAATTCTCTCTCTCTCCCTATAGTGAGTCGTATTAATTCCTTCTCTTCTATAGTGTCACCTAAATCGTTGCAATTCGTA

e I I I I I I I
AAGAGGAGGGAAATCACTCCCATTAAGAGAGAGAGAGGGATATCACTCAGCATAATTAAGGCAAGAGAAGATATCACAGTGGATTTAGCAACGTTAAGCAT

ATCATGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAAT

———t T T T LI LI
TAGTACAGTATCGACAAAGGACACACTTTAACAATAGGCGAGTGTTAAGGTGTGTTGTATGCTCGGCCTTCGTATTTCACATTTCGGACCCCACGGATTA

GAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGG

CTCACTCGATTGAGTGTAATTAACGCAACGCGAGTGACGGGCGAAAGGTCAGCCCTTTGGACAGCACGGTCGACGTAATTACTTAGCCGGTTGCGCGCCC

GAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAG

= T
CTCTCCGCCAAACGCATAACCCGCGAGAAGGCGAAGGAGCGAGTGACTGAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGCCATAGTCGAGTGAGTTTC
ColE1 origin

GCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGC

LR T T T T
CGCCATTATGCCAATAGGTGTCTTAGTCCCCTATTGCGTCCTTTCTTGTACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGGCATTTTTCCGGCGCAACG
ColE1 origin

TGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGC

= T
ACCGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTCCTGATATTTCTATGGTCCG
ColE1 origin

GTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCT

LR I
CAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGA
ColE1 origin

CATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTAT

= T
GTATCGAGTGCGACATCCATAGAGTCAAGCCACATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGCGGCAAGTCGGGCTGGCGACGCGGAATA
ColE1 origin

e
AlwNI

CCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGG

LR T
GGCCATTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCCATACATCCGCC
ColE1 origin

TGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGT TACCTTCGGAAAAAGA

= T T
ACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCTTGTCATAAACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTICT
ColE1 origin

GTTGGTAGCTCTTGATCCGGCAAAAAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAG

LR BB T
CAACCATCGAGAACTAGGCCGTTTTTTTGGTGGCGACCATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTC
ColE1 origin
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5 ATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGAT
F I o B o o L s e o O B B L o B e e e A 1S 18]
3 TAGGAAACTAGAAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTCCTAGAAGTGGATCTA
° ColE1 origin
0 T R T B L A A S
o
5' CCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCA
R R R B B B B B B IR IR O B T R B B B S p=l0Lele)
3 GGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCAATGGTTACGAATTAGTCACTCCGTGGATAGAGT
° ColE1l...igin AMPr
[
0 s B B e R e e A e SR
o
° Ahdl
5 GCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGA
F e B o I B B e B e et S S A 100
3 CGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTACT
[} AMPr
0 R e
[
5 TACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTC
0 e et 5200
3 ATGGCGCTCTGGGTGCGAGTGGCCGAGGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGAAATAGGCGGAG
o AMPr
° T e
o
5 CATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCA
° e et 5300
3 GTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGATGTCCGTAGCACCACAGT
° AMPTr
0 B L L o e L o e e e B o
o
5 CGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCG
0 b e e e e e et 5400
3 GCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAGC
° AMPTr
0 B B o L A TR
o
5 GTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATG
S et 5500
3 CAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGCATTCTAC
° AMPTr
° f f f f f f f f f - f f f f f f f f f
[
° Scal
5 CTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCG
F e B S e B L B e e e 0L
3 GAAAAGACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTATGCCCTATTATGGCGC
° AMPTr
o i R I E I B il R Rt R I A
o
° Xmnl
5 CCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAAC
0 e et 5700
3 GGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATTG
o AMPTr
0 B L L o e L o e e e B o
o
5 CCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAG
° e et 5800
3 GGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTATTC
° AMPTr
o R R B L R B B B A R R RN S B EE
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GGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGT

T T T
CCGCTGTGCCTTTACAACTTATGAGTATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTACA
AMPr

ATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAA

o R B B L L e B L
TAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGGGGCTTTTCACGGTGGACTGCAGATTCTTTGGTAATAATAGTACTGTAATTGGATATTTT

ATAGGCGTATCACGAGATTGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGT

= T T
TATCCGCATAGTGCTCTAACGTCACTTTTTTTACGAAATAAACACTTTAAACACTACGATAACGAAATAAACATTGGTAATATTCGACGTTATTTGTTCA
SV40 Poly A

Hpal

TAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGCTGAT

—— } } } } - }
ATTGTTGTTGTTAACGTAAGTAAAATACAAAGTCCAAGTCCCCCTCCACACCCTCCAAAAAATTTCGTTCATTTTGGAGATGTTTACACCATACCGACTA
1 ] 1 ] 1 ] ]

BsaBl

TATGATCCTCTAGAGTCGGTGGGCCTCGGGGGCGGGTGCGGGGTCGGCGGGGCCGCCCCGGGTGGCTTCGGTCGGAGCCATGGGGTCGTGCGCTCCTTTC

T
ATACTAGGAGATCTCAGCCACCCGGAGCCCCCGCCCACGCCCCAGCCGCCCCGGCGGGGCCCACCGAAGCCAGCCTCGGTACCCCAGCACGCGAGGAAAG

Dralll

GGTCGGGCGCTGCGGGTCGTGGGGCGGGCGTCAGGCACCGGGCTTGCGGGTCATGCACCAGGTGCGCGGTCCTTCGGGCACCTCGACGTCGGCGGTGACG

1
CCAGCCCGCGACGCCCAGCACCCCGCCCGCAGTCCGTGGCCCGAACGCCCAGTACGTGGTCCACGCGCCAGGAAGCCCGTGGAGCTGCAGCCGCCACTGC

Puromycin resistance

BssHII

GTGAAGCCGAGCCGCTCGTAGAAGGGGAGGT TGCGGGGCGCGGAGGTCTCCAGGAAGGCGGGCACCCCGGCGCGCTCGGCCGCCTCCACTCCGGGGAGCA
1 ]

T
CACTTCGGCTCGGCGAGCATCTTCCCCTCCAACGCCCCGCGCCTCCAGAGGTCCTTCCGCCCGTGGGGCCGCGCGAGCCGGCGGAGGTGAGGCCCCTCGT

Puromycin resistance

A LA AL AL IR AL L LA BELALL L DAL AL IRLANL LA B DL AL IR LA BEL AL IR LA IR I IR B |
Mscl

CGACGGCGCTGCCCAGACCCTTGCCCTGGTGGTCGGGCGAGACGCCGACGGTGGCCAGGAACCACGCGGGCTCCTTGGGCCGGTGCGGCGCCAGGAGGCC

GCTGCCGCGACGGGTCTGGGAACGGGACCACCAGCCCGCTCTGCGGCTGCCACCGGTCCTTGGTGCGCCCGAGGAACCCGGCCACGCCGCGGTCCTCCGG

Puromycin resistance

TTCCATCTGTTGCTGCGCGGCCAGCCGGGAACCGCTCAACTCGGCCATGCGCGGGCCGATCTCGGCGAACACCGCCCCCGCTTCGACGCTCTCCGGCGTG

AAGGTAGACAACGACGCGCCGGTCGGCCCTTGGCGAGTTGAGCCGGTACGCGCCCGGCTAGAGCCGCTTGTGGCGGGGGCGAAGCTGCGAGAGGCCGCAC

Puromycin resistance

5900

6000

6100

6200

6300

6400

6500

6600

6700
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Sacll

GTCCAGACCGCCACCGCGGCGCCGTCGTCCGCGACCCACACCTTGCCGATGTCGAGCCCGACGCGCGTGAGGAAGAGTTCTTGCAGCTCGGTGACCCGCT

LA B L L B B L L B B L L IR L B L L LR L B |
CAGGTCTGGCGGTGGCGCCGCGGCAGCAGGCGCTGGGTGTGGAACGGCTACAGCTCGGGCTGCGCGCACTCCTTCTCAAGAACGTCGAGCCACTGGGCGA

Puromycin resistance

Sall
Rsrll Accl Tth111l

CGATGTGGCGGTCCGGGTCGACGGTGTGGCGCGTGGCGGGGTAGTCGGCGAACGCGGCGGCGAGGGTGCGTACGGCCCGGGGGACGTCGTCGCGGGTGGC
1 ]

T T
GCTACACCGCCAGGCCCAGCTGCCACACCGCGCACCGCCCCATCAGCCGCTTGCGCCGCCGCTCCCACGCATGCCGGGCCCCCTGCAGCAGCGCCCACCG

Puromycin resistance

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

GAGGCGCACCGTGGGCTTGTACTCGGTCATGGAAGGTCGTCTCCTTGTGAGGGGTCAGGGGCGTGGGTCAGGGGATGGTGGCGGCACCGGTCGTGGCGGC

LA B L L B B L L B B L L IR L B L L LR L B |
CTCCGCGTGGCACCCGAACATGAGCCAGTACCTTCCAGCAGAGGAACACTCCCCAGTCCCCGCACCCAGTCCCCTACCACCGCCGTGGCCAGCACCGLCCG

Puromycin resistance

Sbfi
Pstl Avrll Sfil

CGACCTGCAGGCATGCAAGCTAGCTTTTTGCAAAAGCCTAGGCCTCCAAAAAAGCCTCCTCACTACTTCTGGAATAGCTCAGAGGCCGAGGCGGCCTCGG
1 ] ] ] ] ] ] ]

= T T
GCTGGACGTCCGTACGTTCGATCGAAAAACGTTTTCGGATCCGGAGGTTTTTTCGGAGGAGTGATGAAGACCTTATCGAGTCTCCGGCTCCGCCGGAGCC
SV40 Promoter

CCTCTGCATAAATAAAAAAAATTAGTCAGCCATGGGGCGGAGAATGGGCGGAACTGGGCGGAGT TAGGGGCGGGATGGGCGGAGT TAGGGGCGGGACTAT

= T
GGAGACGTATTTATTTTTTTTAATCAGTCGGTACCCCGCCTCTTACCCGCCTTGACCCGCCTCAATCCCCGCCCTACCCGCCTCAATCCCCGCCCTGATA
SV40 Promoter

GGTTGCTGACTAATTGAGATGCATGCTTTGCATACTTCTGCCTGCTGGGGAGCCTGGGGACTTTCCACACCTGGTTGCTGACTAATTGAGATGCATGCTT

e I I I I
CCAACGACTGATTAACTCTACGTACGAAACGTATGAAGACGGACGACCCCTCGGACCCCTGAAAGGTGTGGACCAACGACTGATTAACTCTACGTACGAA

SV40 Promoter

TGCATACTTCTGCCTGCTGGGGAGCCTGGGGACTTTCCACACCAATCTTTCGTC

ACGTATGAAGACGGACGACCCCTCGGACCCCTGAAAGGTGTGGTTAGAAAGCAG
SV40 Promoter

6800

6900

7000

7100

7200

7300

7354
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