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pMIR-REP-dCMV-ST7L 3" UTR (844-2494) wt + down gDNA

Absent Sites 0 Aarl,Absl,Afel,Aflll,Apal,Ascl,AsiSI,Barl,Barl’,Bcll,Blpl,BmgBI,BstXl,BstZ171,EcolCRI,Fsel,FspAl,MauBI,Mrel,Nael,NgoMIV,
Nrul,PfIMI,Pmel,Pmll,PspOMI,Sacl,SgrDI,Spel,Srfl

Acc65I 1 4200 (7870)
Accl 1 7335 (7870)
Agel 1 7503 (7870)
Ahdl 1 5557 (7870)
Ajul 1 3046 (7870)
Ajul’ 1 3078 (7870)
Alel 1 1858 (7870)
Alol 1 3959 (7870)
Alol’ 1 3927 (7870)
AlwNI 1 5080 (7870)
Arsl 1 2747 (7870)
Arsl' 1 2779 (7870)
Avrll 1 7554 (7870)
Bael 1 895 (7870)

Bael' 1 928 (7870)

BamH]I 1 3935 (7870)
BbvCl 1 916 (7870)

BssHII 1 6987 (7870)
BtgZI 1 4185 (7870)
Clal 1 2563 (7870)
CspCl 1 4149 (7870)
CspCI' 1 4114 (7870)
EcoRV 1 2592 (7870)
HindlIl 1 463 (7870)

Hpal 1 6618 (7870)
Kpnl 1 4204 (7870)
Miul 1 2259 (7870)
Ndel 1 185 (7870)

Notl 1 407 (7870)

Pacl 1 2608 (7870)
Pcil 1 4664 (7870)
PshAl 1 1302 (7870)
PspXI 1 2276 (7870)
Psrl 1 3797 (7870)
Psrl’ 1 3765 (7870)
Rsrll 1 7327 (7870)
Sacll 1 7234 (7870)
Sall 1 7334 (7870)
SanDlI 1 1539 (7870)
Sil 1 7608 (7870)
SgrAl 1 2498 (7870)
SnaBI 1 4183 (7870)
Sspl 1 6361 (7870)
Swal 1 1376 (7870)
Tth111l 1 7403 (7870)
Xhol 1 2276 (7870)
Xmnl 1 6156 (7870)
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TCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCG

e I I I I
AGCGCGCAAAGCCACTACTGCCACTTTTGGAGACTGTGTACGTCGAGGGCCTCTGCCAGTGTCGAACAGACATTCGCCTACGGCCCTCGTCTGTTCGGGC

Ndel

|
TCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATA

et fot
AGTCCCGCGCAGTCGCCCACAACCGCCCACAGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACTTTAT

CCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTAT

U T T T
GGCGTGTCTACGCATTCCTCTTTTATGGCGTAGTCCGCGGTAAGCGGTAAGTCCGACGCGTTGACAACCCTTCCCGCTAGCCACGCCCGGAGAAGCGATA

TACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAA
T B oL

IR T T
ATGCGGTCGACCGCTTTCCCCCTACACGACGTTCCGCTAATTCAACCCATTGCGGTCCCAAAAGGGTCAGTGCTGCAACATTTTGCTGCCGGTCACGGTT
pPMIR-REP seq fwd

Notl Hindlll

\ \
GCTAGCGGCCGCATACAAAAAACCAACACACAGATCCAATGAAAATAAAAGATCCTTTATTAAGCT Taccacggaggttatgtggtcccaaaaggaatga

R L B T
CGATCGCCGGCGTATGTTTTTTGGTTGTGTGTCTAGGTTACTTTTATTTTCTAGGAAATAATTCGAAtggtgcctccaatacaccagggttttccttact
SV40 Poly A Signal ST7L downstream gDNA
]

tggccaagcaattaatttttcctectagttcttagettgettctgcattgattggetttacacaactggcatttagtctgcattacacaaatagacacta
1 1 1 1 1 1 1 1

""I'"'I"":""I'"'l""I"":'"'I"":""I'"':""I"":'"'I'"':""I"":""I"":""I
accggttcgttaattaaaaaggaggatcaagaatcgaacgaagacgtaactaaccgaaatgtgttgaccgtaaatcagacgtaatgtgtttatctgtgat
ST7L downstream gDNA

atttatTTGCGAACAAGCAGCAAAATGAGAACTTTATTTGGTGCAGTCAGGGCTCCATTTAGTTCCCTCACTCTGCTTCTAATCACCCCTTCTCCCAGCCC

L e B B B B O B B e B B B L B L L B |
taaataAACCTTGTTCGTCGTTTTACTCTTGAAATAAACCACGTCAGTCCCGAGGTAAATCAAGGGAGTGAGACGAAGATTAGTGGGGAAGAGGGTCGGEG
miR-146a 8mer

ST..NA ST7L 3' UTR
|
Il ] Il ] Il ] Il ] Il ] Il ] Il ] Il ] Il ] Il ]
e

TCTTCTATTTGATAGAGGTCTGTCCCTCAGATCAGCAATGTCTTAGCCCCTCTCCTCTCTTCCATTCCTTCCTGTTGGTACTCATTTCTTCTAACTTTTA

e I I I I
AGAAGATAAACTATCTCCAGACAGGGAGTCTAGTCGTTACAGAATCGGGGAGAGGAGAGAAGGTAAGGAAGGACAACCATGAGTAAAGAAGATTGAAAAT
ST7L 3' UTR

Bael

ATAAACATTTAGGTATAATACATTACAGTAAGTGCTATTTAGATACAAACTTAAAACATACTATATATTTTAAGGATCTAAGAATCCTTTAGAGAAGGCA

T T T U UL B T
TATTTGTAAATCCATATTATGTAATGTCATTCACGATAAATCTATGTTTGAATTTTGTATGATATATAAAATTCCTAGATTCTTAGGAAATCTCTTCCGT
ST7L 3' UTR

BbvCl Bael'

\ \
CATGACTGAAGTACCTCAGCTGCGCAGCCTGTAGCCAGTTTTTTTAATGTAAAAGTAAGAATGCCAGCCTTAACCTAGCCCTGCAGATAAAAGCTAACTT

T o T T
GTACTGACTTCATGGAGTCGACGCGTCGGACATCGGTCAAAAAAATTACATTTTCATTCTTACGGTCGGAATTGGATCGGGACGTCTATTTTCGATTGAA
ST7L 3' UTR

100

200

300

400

500

600

700

800

900

1000



Tuesday, April 13, 2010 3:41 PM
PMIR-REP-dCMV-ST7L 3" UTR (844-2494) wt + down gDNA

Page 2 of 9

5

o

3

@ o U o o

o

o © W o U o o

W o «

(<]

o o W o U o o

W o u

o

o W o U o o

W o U o o

TTATTAATACCAGCCCTGAATAATGGCACTAATCCACACTCTTCCTTAGAGTGATGCTGGAAAAATAAAATCAGGGGCTTCAGATTAAAAAAAAAAACAA

L I I L LA UL L
AATAATTATGGTCGGGACTTATTACCGTGATTAGGTGTGAGAAGGAATCTCACTACGACCTTTTTATTTTAGTCCCCGAAGTCTAATTTTTTTTTITIG
ST7L 3' UTR

AAAACAAAAAACAAAAACAAACATTGCCTGGCCCTGAGGGTCTGTTTGCAAAACTTCTTGTAGATCTAATTTCTGAACACTCACTGCTTCATTTCTATTC

LI T LI AL L LI LI T
TTTTGTTTTTTGTTTTTGTTTGTAACGGACCGGGACTCCCAGACAAACGTTTTGAAGAACATCTAGATTAAAGACTTGTGAGTGACGAAGTAAAGATAAG
ST7L 3' UTR

CTCCTGTTGCAGGGAGTAATTTCTTCTCCTTTGTCTCACTTCCCTTATCAAGAACACCAACCAGTAAGTCTTTGCCAAATTCTCAGACCCACTCAGGACA

GAGGACAACGTCCCTCATTAAAGAAGAGGAAACAGAGTGAAGGGAATAGTTCTTGTGGTTGGTCATTCAGAAACGGTTTAAGAGTCTGGGTGAGTCCTGT
ST7L 3' UTR

PshAl Swal

|
CGAGTCTCTACATGGCTTAACAGAAGAGAGATAATTAGGATTTTTTTTTCCTCAGTCTTTCTGAGGTTTTTATTTAAATGCACTCAGTGGTCATAGGGCA

T T BB T
GCTCAGAGATGTACCGAATTGTCTTCTCTCTATTAATCCTAAAAAAAAAGGAGTCAGAAAGACTCCAAAAATAAATTTACGTGAGTCACCAGTATCCCGT
ST7L 3' UTR

GAAGCTCAAGCTAGCTGGGGCGAAGGGAGGACGCCAGGGAGAGTATGTTTCTCATCCCTGGGAGGCATTCAGCCTAGCTCCTGCAGCCAAATTACAGCAC

U T T
CTTCGAGTTCGATCGACCCCGCTTCCCTCCTGCGGTCCCTCTCATACAAAGAGTAGGGACCCTCCGTAAGTCGGATCGAGGACGTCGGTTTAATGTCGTG
ST7L 3'UTR

SanDI

\
CAGAGAACAATGTGATGCATTCCTGGGCAGGTCGGTGGGACCCTGGGCGCCTGGGCCTTGTGGAGAGAGGTGCCAGACACAGAGTTCTCCGTAAGCAATC

U T
GTCTCTTGTTACACTACGTAAGGACCCGTCCAGCCACCCTGGGACCCGCGGACCCGGAACACCTCTCTCCACGGTCTGTGTCTCAAGAGGCATTCGTTAG
ST7L 3' UTR

CTGCAGAGCCGCCCCCTGGGTGCAGAAATGAAATACGGGAGAGCTTCACATTACACAGAGACCTGTAGCTCACACCTGGTTATTGATGGCCTTGGTGGAG

et frit
GACGTCTCGGCGGGGGACCCACGTCTTTACTTTATGCCCTCTCGAAGTGTAATGTGTCTCTGGACATCGAGTGTGGACCAATAACTACCGGAACCACCTC

miR-23a 8mer

ST7L 3' UTR

GCCTCTGCCCCGACCCTCCACTTGGGAACTGCCTGCTACTACGGGGGTTGGGCATCTTTGAAGCAATGTTGGATAACAAGAAAGAGATGCTTCCTTTTCA

1 1 1 Ll
CGGAGACGGGGCTGGGAGGTGAACCCTTGACGGACGATGATGCCCCCAACCCGTAGAAACTTCGTTACAACCTATTGTTCTTTCTCTACGAAGGAAAAGT
ST7L 3' UTR

Alel

CTCTTTGCCCTCCCTGTCAGCCTGAGCACAACCATGAGGTTACACACACACACACAGAGGTGTACATATACAGACACATAGAGAACTTCTCTCAGGCTGC

L B L T T
GAGAAACGGGAGGGACAGTCGGACTCGTGTTGGTACTCCAATGTGTGTGTGTGTGTCTCCACATGTATATGTCTGTGTATCTCTTGAAGAGAGTCCGACG
miR-146a 7mer-m38

ST7L 3' UTR
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ATAGGAGTTCTGCTCATCCTCCTCTCCCCAACAATTAAAAAAAAAAGCAATTAGATTTCGATCCAGTACTTCAAAAAGGATACCAATAGGGTCTGGCTTT

T T
TATCCTCAAGACGAGTAGGAGGAGAGGGGTTGTTAATTTTTTTTTTCGTTAATCTAAAGCTAGGTCATGAAGTTTTTCCTATGGTTATCCCAGACCGAAA

I

ST7L 3'UTR

AATCAAGGAATATCTACAAAGTCACATTACCAACCTGCAGGCAACTCTTTGGTTTGGGGACCAGAACTCCTCTGGTGGGTGGTTGGGGGAAGGATGCAGG

Tt T
TTAGTTCCTTATAGATGTTTCAGTGTAATGGTTGGACGTCCGTTGAGAAACCAAACCCCTGGTCTTGAGGAGACCACCCACCAACCCCCTTCCTACGTCC

miR-23a 7mer-m8

ST7L 3'UTR

AAGGGCATGGTGAGGAGAGATCAGTGGTGAAGAATTACCATCAAAGCAGAGTGGCTGAGACTGTATAAGT TCGCAAGGCTGGTTCATGCCAGAGATAGTG

e T T T
TTCCCGTACCACTCCTCTCTAGTCACCACTTCTTAATGGTAGTTTCGTCTCACCGACTCTGACATATTCAAGCGTTCCGACCAAGTACGGTCTCTATCAC
ST7L 3' UTR

PspXI
Miul Xhol

AGATGTGCACCCTATGTGCTGAGAATGATGGAGCAGTCTCCTATGACTGCATGGGGTACGCGTAGATCTCATCACTCGAGCAATTTGGACTTTCCGCCCT

et 1 1 U UL
TCTACACGTGGGATACACGACTCTTACTACCTCGTCAGAGGATACTGACGTACCCCATGCGCATCTAGAGTAGTGAGCTCGTTAAACCTGAAAGGCGGGA
ST7L 3' UTR Luciferase

TCTTGGCCTTTATGAGGATCTCTCTGATTTTTCTTGCGTCGAGTTTTCCGGTAAGACCTTTCGGTACTTCGTCCACAAACACAACTCCTCCGCGCAACTT

T T+ =
AGAACCGGAAATACTCCTAGAGAGACTAAAAAGAACGCAGCTCAAAAGGCCATTCTGGAAAGCCATGAAGCAGGTGTTTGTGTTGAGGAGGCGCGTTGAA
pPMIR-REP seq rev

Luciferase

SgrAl

\
TTTCGCGGTTGTTACTTGACTGGCGACGTAATCCACGATCTCTTTTTCCGTCATCGTCTTTCCGTGCTCCAAAACAACAACGGCGGCGGGAAGTTCACCG

R R B B T B B B R R R N N N S RRRSE
AAAGCGCCAACAATGAACTGACCGCTGCATTAGGTGCTAGAGAAAAAGGCAGTAGCAGAAAGGCACCGAGGTTTTGTTGTTGCCGCCGCCCTTCAAGTGGC
Luciferase
e R L R o B A R R NS B CEEe

Clal EcoRV

| |
GCGTCATCGTCGGGAAGACCTGCCACGCCCGCGTCGAAGATGTTGGGGTGTTGTAACAATATCGATTCCAATTCAGCGGGGGCCACCTGATATCCTTTGT

et f fot
CGCAGTAGCAGCCCTTCTGGACGGTGCGGGCGCAGCTTCTACAACCCCACAACATTGTTATAGCTAAGGTTAAGTCGCCCCCGGTGGACTATAGGAAACA

Luciferase
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

Pacl

|
ATTTAATTAAAGACTTCAAGCGGTCAACTATGAAGAAGTGTTCGTCTTCGTCCCAGTAAGCTATGTCTCCAGAATGTAGCCATCCATCCTTGTCAATCAA

1 1 1
TAAATTAATTTCTGAAGTTCGCCAGTTGATACTTCTTCACAAGCAGAAGCAGGGTCATTCGATACAGAGGTCTTACATCGGTAGGTAGGAACAGTTAGTT

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 LR T T T T T T T T T

2000

2100
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Arsl Arsl'

GGCGTTGGTCGCTTCCGGATTGTTTACATAACCGGACATAATCATAGGTCCTCTGACACATAATTCGCCTCTCTGATTAACGCCCAGCGTTTTCCCGGTA

U T T
CCGCAACCAGCGAAGGCCTAACAAATGTATTGGCCTGTATTAGTATCCAGGAGACTGTGTATTAAGCGGAGAGACTAATTGCGGGTCGCAAAAGGGCCAT

Luciferase

TCCAGATCCACAACCTTCGCTTCAAAAAATGGAACAACTTTACCGACCGCGCCCGGTTTATCATCCCCCTCGGGTGTAATCAGAATAGCTGATGTAGTCT

T T T
AGGTCTAGGTGTTGGAAGCGAAGTTTTTTACCTTGTTGAAATGGCTGGCGCGGGCCAAATAGTAGGGGGAGCCCACATTAGTCTTATCGACTACATCAGA

Luciferase

CAGTGAGCCCATATCCTTGTCGTATCCCTGGAAGATGGAAGCGTTTTGCAACCGCTTCCCCGACTTCTTTCGAAAGAGGTGCGCCCCCAGAAGCAATTTC

1 U
GTCACTCGGGTATAGGAACAGCATAGGGACCTTCTACCTTCGCAAAACGTTGGCGAAGGGGCTGAAGAAAGCTTTCTCCACGCGGGGGTCTTCGTTAAAG

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'

GTGTAAATTAGATAAATCGTATTTGTCAATCAGAGTGCTTTTGGCGAAGAATGAAAATAGGGTTGGTACTAGCAACGCACTTTGAATTTTGTAATCCTGA

1 1 L L U 1
CACATTTAATCTATTTAGCATAAACAGTTAGTCTCACGAAAACCGCTTCTTACTTTTATCCCAACCATGATCGTTGCGTGAAACTTAAAACATTAGGACT

Luciferase

AGGGATCGTAAAAACAGCTCTTCTTCAAATCTATACATTAAGACGACTCGAAATCCACATATCAAATATCCGAGTGTAGTAAACATTCCAAAACCGTGAT

T T
TCCCTAGCATTTTTGTCGAGAAGAAGTTTAGATATGTAATTCTGCTGAGCTTTAGGTGTATAGTTTATAGGCTCACATCATTTGTAAGGTTTTGGCACTA

Luciferase

GGAATGGGACAACACTTAAAATCGCAGTATCCGGAACGATTTGATTGCCAAAAATAGGATCTCTGGCATGCGAGAATCTGACGCAGGCAGTTCTATGCGG

e I I I I
CCTTACCCTGTTGTGAATTTTAGCGTCATAGGCCTTGCTAAACTAACGGTTTTTATCCTAGAGACCGTACGCTCTTAGACTGCGTCCGTCAAGATACGCC

Luciferase

AAGGGCCACACCCTTAGGTAACCCAGTAGATCCAGAGGAATTCATTATCAGTGCAATTGTTTTGTCACGATCAAAGGACTCTGGTACAAAATCGTATTCA

T U B T
TTCCCGGTGTGGGAATCCATTGGGTCATCTAGGTCTCCTTAAGTAATAGTCACGTTAACAAAACAGTGCTAGTTTCCTGAGACCATGTTTTAGCATAAGT

Luciferase

TTAAAACCGGGAGGTAGATGAGATGTGACGAACGTGTACATCGACTGAAATCCCTGGTAATCCGTTTTAGAATCCATGATAATAATTTTCTGGATTATTG

T T T T T T
AATTTTGGCCCTCCATCTACTCTACACTGCTTGCACATGTAGCTGACTTTAGGGACCATTAGGCAAAATCTTAGGTACTATTATTAAAAGACCTAATAAC

Luciferase

GTAATTTTTTTTGCACGTTCAAAATTTTTTGCAACCCCTTTTTGGAAACAAACACTACGGTAGGCTGCGAAATGTTCATACTGTTGAGCAATTCACGTTC

T T T
CATTAAAAAAAACGTGCAAGTTTTAAAAAACGTTGGGGAAAAACCTTTGTTTGTGATGCCATCCGACGCTTTACAAGTATGACAACTCGTTAAGTGCAAG

Luciferase

ATTATAAATGTCGTTCGCGGGCGCAACTGCAACTCCGATAAATAACGCGCCCAACACCGGCATAAAGAATTGAAGAGAGTTTTCACTGCATACGACGATT

T T
TAATATTTACAGCAAGCGCCCGCGTTGACGTTGAGGCTATTTATTGCGCGGGTTGTGGCCGTATTTCTTAACTTCTCTCAAAAGTGACGTATGCTGCTAA

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

CTGTGATTTGTATTCAGCCCATATCGTTTCATAGCTTCTGCCAACCGAACGGACATTTCGAAGTATTCCGCGTACGTGATGTTCACCTCGATATGTGCAT

T T T
GACACTAAACATAAGTCGGGTATAGCAAAGTATCGAAGACGGTTGGCTTGCCTGTAAAGCTTCATAAGGCGCATGCACTACAAGTGGAGCTATACACGTA

Luciferase

CTGTAAAAGCAATTGTTCCAGGAACCAGGGCGTATCTCTTCATAGCCTTATGCAGTTGCTCTCCAGCGGTTCCATCCTCTAGAGGATAGAATGGCGCCGG

LI R LI
GACATTTTCGTTAACAAGGTCCTTGGTCCCGCATAGAGAAGTATCGGAATACGTCAACGAGAGGTCGCCAAGGTAGGAGATCTCCTATCTTACCGCGGCC

Luciferase

Alol' BamHI Alo

GCCTTTCTTTATGTTTTTGGCGTCTTCCATGGTGGATCCACGGTTCACTAAACCAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATT

T T T T
CGGAAAGAAATACAAAAACCGCAGAAGGTACCACCTAGGTGCCAAGTGATTTGGTCGAGACGAATATATCTGGAGGGTGGCATGTGCGGATGGCGGGTAA

Luc 3' seq fwd primer CMV enhancer promoter

Luciferase

TGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTTGGTGCCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAA

1 1 1
ACGCAGTTACCCCGCCTCAACAATGCTGTAAAACCTTTCAGGGCAACTAAAACCACGGTTTTGTTTGAGGGTAACTGCAGTTACCCCACCTCTGAACCTT

CMV enhancer promoter

SnaBl

3800

3900

4000

4100

CspCl' CspCl BtgZI Acc65!

ATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCACCATGGTAATAGCGATGACTAATACgtaggttcactGATCTGG

et f frit
TAGGGGCACTCAGTTTGGCGATAGGTGCGGGTAACTACATGACGGTTTTGGCGTAGTGGTACCATTATCGCTACTGATTATGeatccaagtgaCTAGACC

CMV enhancer promoter

Kpnl

TACCTTGAATTCATGCTTCTCCTCCCTTTAGTGAGGGTAATTCTCTCTCTCTCCCTATAGTGAGTCGTATTAATTCCTTCTCTTCTATAGTGTCACCTAA

T T
ATGGAACTTAAGTACGAAGAGGAGGGAAATCACTCCCATTAAGAGAGAGAGAGGGATATCACTCAGCATAATTAAGGAAGAGAAGATATCACAGTGGATT

CMV enha...romoter

ATCGTTGCAATTCGTAATCATGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAA
1 ] ] ] ] ] ] ] ] ] ]

1 1 T I
TAGCAACGTTAAGCATTAGTACAGTATCGACAAAGGACACACTTTAACAATAGGCGAGTGTTAAGGTGTGTTGTATGCTCGGCCTTCGTATTTCACATTT

GCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAA

e I I T I I I I I I
CGGACCCCACGGATTACTCACTCGATTGAGTGTAATTAACGCAACGCGAGTGACGGGCGAAAGGTCAGCCCTTTGGACAGCACGGTCGACGTAATTACTT

TCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGT

LR t T
AGCCGGTTGCGCGCCCCTCTCCGCCAAACGCATAACCCGCCAGAAGGCGAAGGAGCGAGTGACTGAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGCCA
ColE1 origin

4200

4300

4400

4500

4600
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Pcil

ATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGT

UL T T
TAGTCGAGTGAGTTTCCGCCATTATGCCAATAGGTGTCTTAGTCCCCTATTGCGTCCTTTCTTGTACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGGCA
ColE1 origin

AAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGAC

R T+ T T T
TTTTTCCGGCGCAACGACCGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTCCTG
ColE1 origin

TATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGG

+——+ t T T
ATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCCC
ColE1 origin

AAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCC

= T T T
TTCGCACCGCGAAAGAGTATCGAGTGCGACATCCATAGAGTCAAGCCACATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGEG
ColE1 origin

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

GACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAG

LR I I
CTGGCGACGCGGAATAGGCCATTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTC
ColE1 origin

CGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGT

e I I I I
GCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCTTGTCATAAACCATAGACGCGAGACGACTTCGGTCA

ColE1 origin

TACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAAAAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAA

LN T
ATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTTTTTGGTGGCGACCATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTT
ColE1 origin

AAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAA

TTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTT
ColE1 origin

GGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAG

LR UL B I I I I
CCTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCAATGGTTACGAATTAGTC
ColE1 origin AMPr

Ahdl

TGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGC

T
ACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGGTAGACCG

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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CCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTG

GGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGAC
AMPr

CAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTAC

1 1 1
GTTGAAATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGATG
AMPr

AGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAA

TCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTT
AMPr

GCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCA

T
CGCCAATCGAGGAAGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGT
AMPr

TGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAAT

T
ACGGTAGGCATTCTACGAAAAGACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTA

AMPTr
! 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

ACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGA

TGCCCTATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCT
AMPTF

TCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCG

LA T LR L T
AGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGC

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

Sspl

CAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGG

1 L B L A e B o WL L e o o o B e
GTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTATGAGTATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCC
AMPr
>

ATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATG

e I I I I I I I I
TATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGGGGCTTTTCACGGTGGACTGCAGATTCTTTGGTAATAATAGTAC
1 ] 1 ] 1 ] ]

ACATTAACCTATAAAAATAGGCGTATCACGAGATTGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAA

AL L | WL L L L L B | AL L L L | L L | WL L L L L B | L |
TGTAATTGGATATTTTTATCCGCATAGTGCTCTAACGTCACTTTTTTTACGAAATAAACACTTTAAACACTACGATAACGAAATAAACATTGGTAATATT
SV40 Poly A
|
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Hpal

GCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAA

e LR DL L | T T
CGACGTTATTTGTTCAATTGTTGTTGTTAACGTAAGTAAAATACAAAGTCCAAGTCCCCCTCCACACCCTCCAAAAAATTTCGTTCATTTTGGAGATGTT

ATGTGGTATGGCTGATTATGATCCTCTAGAGTCGGTGGGCCTCGGGGGCGGGTGCGGGGTCGGCGGGGCCGCCCCGGGTGGCTTCGGTCGGAGCCATGGG

TACACCATACCGACTAATACTAGGAGATCTCAGCCACCCGGAGCCCCCGCCCACGCCCCAGCCGCCCCGGCGGGGCCCACCGAAGCCAGCCTCGGTACCC

GTCGTGCGCTCCTTTCGGTCGGGCGCTGCGGGTCGTCGGGGCGGGCGTCAGGCACCGGGCTTGCGGGTCATGCACCAGGTGCGCGGTCCTTCGGGCACCTC

CAGCACGCGAGGAAAGCCAGCCCGCGACGCCCAGCACCCCGCCCGCAGTCCGTGGCCCGAACGCCCAGTACGTGGTCCACGCGCCAGGAAGCCCGTGGAG

Puromycin resistance

BssHII

GACGTCGGCGGTGACGGTGAAGCCGAGCCGCTCGTAGAAGGGGAGGTTGCGGGGCGCGGAGGTCTCCAGGAAGGCGGGCACCCCGGCGCGCTCGGCCGCC

CTGCAGCCGCCACTGCCACTTCGGCTCGGCGAGCATCTTCCCCTCCAACGCCCCGCGCCTCCAGAGGTCCTTCCGCCCGTGGGGCCGCGCGAGCCGGCGG

Puromycin resistance

TCCACTCCGGGGAGCACGACGGCGCTGCCCAGACCCTTGCCCTGGTGGTCGGGCGAGACGCCGACGGTGGCCAGGAACCACGCGGGCTCCTTGGGCCGGT

AGGTGAGGCCCCTCGTGCTGCCGCGACGGGTCTGGGAACGGGACCACCAGCCCGCTCTGCGGCTGCCACCGGTCCTTGGTGCGCCCGAGGAACCCGGCCA

Puromycin resistance

GCGGCGCCAGGAGGCCTTCCATCTGTTGCTGCGCGGCCAGCCGGGAACCGCTCAACTCGGCCATGCGCGGGCCGATCTCGGCGAACACCGCCCCCGLCTTC

CGCCGCGGTCCTCCGGAAGGTAGACAACGACGCGCCGGTCGGCCCTTGGCGAGTTGAGCCGGTACGCGCCCGGCTAGAGCCGCTTGTGGCGGGGGCGAAG

Puromycin resistance

L B o o A e L o L e 2 e
Sacll

GACGCTCTCCGGCGTGGTCCAGACCGCCACCGCGGCGCCGTCGTCCGCGACCCACACCTTGCCGATGTCGAGCCCGACGCGCGTGAGGAAGAGTTCTTGC
1 ] ] ] ] ] ] ] ] ] ]

1 1
CTGCGAGAGGCCGCACCAGGTCTGGCGGTGGCGCCGCGGCAGCAGGCGCTGGGTGTGGAACGGCTACAGCTCGGGCTGCGCGCACTCCTTCTCAAGAACG

Puromycin resistance

Sall
Rsrll Accl

AGCTCGGTGACCCGCTCGATGTGGCGGTCCGGGTCGACGGTGTGGCGCGTGGCGGGGTAGTCGGCGAACGCGGCGGCGAGGGTGCGTACGGCCCGGGGGA

TCGAGCCACTGGGCGAGCTACACCGCCAGGCCCAGCTGCCACACCGCGCACCGCCCCATCAGCCGCTTGCGCCGCCGCTCCCACGCATGCCGGGCCCCCT

Puromycin resistance

Tth111l

CGTCGTCGCGGGTGGCGAGGCGCACCGTGGGCTTGTACTCGGTCATGGAAGGTCGTCTCCTTGTGAGGGGTCAGGGGCGTGGGTCAGGGGATGGTGGCGG
1 ] ] ] ] ] ] ]

AL B LN BEL LR DL L L L N DL L BN DL L DL L AL BN R DL B I LR IR IR I L L |
GCAGCAGCGCCCACCGCTCCGCGTGGCACCCGAACATGAGCCAGTACCTTCCAGCAGAGGAACACTCCCCAGTCCCCGCACCCAGTCCCCTACCACCGCC

Puromycin resistance
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CACCGGTCGTGGCGGCCGACCTGCAGGCATGCAAGCTAGCTTTTTGCAAAAGCCTAGGCCTCCAAAAAAGCCTCCTCACTACTTCTGGAATAGCTCAGAG

GTGGCCAGCACCGCCGGCTGGACGTCCGTACGTTCGATCGAAAAACGTTTTCGGATCCGGAGGTTTTTTCGGAGGAGTGATGAAGACCTTATCGAGTCTC
SV40 Promoter

Sfil

GCCGAGGCGGCCTCGGCCTCTGCATAAATAAAAAAAATTAGTCAGCCATGGGGCGGAGAATGGGCGGAACTGGGCGGAGTTAGGGGCGGGATGGGCGGAG

T
CGGCTCCGCCGGAGCCGGAGACGTATTTATTTTTTTTAATCAGTCGGTACCCCGCCTCTTACCCGCCTTGACCCGCCTCAATCCCCGCCCTACCCGCCTC

SV40 Promoter

TTAGGGGCGGGACTATGGTTGCTGACTAATTGAGATGCATGCTTTGCATACTTCTGCCTGCTGGGGAGCCTGGGGACTTTCCACACCTGGTTGCTGACTA

LN T
AATCCCCGCCCTGATACCAACGACTGATTAACTCTACGTACGAAACGTATGAAGACGGACGACCCCTCGGACCCCTGAAAGGTGTGGACCAACGACTGAT
SV40 Promoter

ATTGAGATGCATGCTTTGCATACTTCTGCCTGCTGGGGAGCCTGGGGACTTTCCACACCAATCTTTCGTC

TAACTCTACGTACGAAACGTATGAAGACGGACGACCCCTCGGACCCCTGAAAGGTGTGGTTAGAAAGCAG
SV40 Promoter
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