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pMIR-REP-dCMV-JARID2 3" UTR (9-1240) wt

Absent Sites 0 Aarl,Absl,Afel,Alel,Apal,Ascl,AsiSI,Barl,Barl',BbvCl,Blpl,Bpul0l,Bsgl,BstXl,BstZ171,EcolCRI,Fsel,FspAl,MauBI,Mlul,Mrel,
Nael,NgoMIV,Nrul,Pasl,PfIMI,Pmel,Pmll,PshAl,PspOMI,Sacl,SanDI,SgrDl,Spel,Srfl,Swal

Acc65! 1 3636 (7306)
Accl 1 6771 (7306)
Aflll 1 893 (7306)

Agel 1 6939 (7306)
Ahdl 1 4993 (7306)
Ajul 1 2482 (7306)
Ajul' 1 2514 (7306)
Alol 1 3395 (7306)
Alol 1 3363 (7306)
AWNI 1 4516 (7306)
Arsl 1 2183 (7306)
Arsl' 1 2215 (7306)
Avrll 1 6990 (7306)
Bael 1 1500 (7306)
Bael 1 1533 (7306)
BamHI 1 3371 (7306)
Bell 1 721 (7306)

Bglll 1 1701 (7306)
BmgBI 1 823 (7306)

BsaBl 1 6155 (7306)
Bsml 1 6068 (7306)
BssHII 1 6423 (7306)
Bsu36l 1 2750 (7306)
BtgZI 1 3621 (7306)
Clal 1 1999 (7306)
CspCl 1 3585 (7306)
CspCl' 1 3550 (7306)
Dralll 1 6314 (7306)
EcoNI 1 1748 (7306)
Eco0109I 1 2184 (7306)
EcoRV 1 2028 (7306)
Hindlll 1 463 (7306)

Hpal 1 6054 (7306)
Kpnl 1 3640 (7306)
Mscl 1 6507 (7306)
Notl 1 407 (7306)

Pacl 1 2044 (7306)
Pcil 1 4100 (7306)
PpuMI 1 2184 (7306)
PspXI 1 1712 (7306)
Psrl 1 3233 (7306)
Psrl’ 1 3201 (7306)
Rstll 1 6763 (7306)
Sacll 1 6670 (7306)
sall 1 6770 (7306)
Shfi 1 6962 (7306)
Sfil 1 7044 (7306)
SgrAl 1 1934 (7306)
SnaBl 1 3619 (7306)
Sspl 1 5797 (7306)
Tthi11l 1 6839 (7306)
Xcml 1 2632 (7306)
Xhol 1 1712 (7306)
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pPMIR-REP-dCMV-JARID2 3" UTR (9-1240) wt

5 TCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCG
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AGCGCGCAAAGCCACTACTGCCACTTTTGGAGACTGTGTACGTCGAGGGCCTCTGCCAGTGTCGAACAGACATTCGCCTACGGCCCTCGTCTGTTCGGGC

TCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATA

et ot
AGTCCCGCGCAGTCGCCCACAACCGCCCACAGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACTTTAT

CCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTAT

U T T T
GGCGTGTCTACGCATTCCTCTTTTATGGCGTAGTCCGCGGTAAGCGGTAAGTCCGACGCGTTGACAACCCTTCCCGCTAGCCACGCCCGGAGAAGCGATA

TACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAA

LI B IR T T
ATGCGGTCGACCGCTTTCCCCCTACACGACGTTCCGCTAATTCAACCCATTGCGGTCCCAAAAGGGTCAGTGCTGCAACATTTTGCTGCCGGTCACGGTT
pPMIR-REP seq fwd

Notl Hindlll

| |
GCTAGCGGCCGCATACAAAAAACCAACACACAGATCCAATGAAAATAAAAGATCCTTTATTAAGCTTATCCAATCCAACCGATGAAGAAACTGAAATGTA

UL 1 1 1 1 =t UL
CGATCGCCGGCGTATGTTTTTTGGTTGTGTGTCTAGGTTACTTTTATTTTCTAGGAAATAATTCGAATAGGTTAGGTTGGCTACTTCTTTGACTTTACAT
SV40 Poly A Signal JARID2 3' UTR

AGGCTTTTCTTCATCTTGTCTTCTCACCCCCCTCCCCACCCCCCACCGAGAAAAAGGCTCAAGTATTTAAAACAATTTACAGGCATATGTACAAAAGGGA

U T T T " U
TCCGAAAAGAAGTAGAACAGAAGAGTGGGGGGAGGGGTGGGGGGTGGCTCTTTTTCCGAGTTCATAAATTTTGTTAAATGTCCGTATACATGTTTTCCCT
JARID2 3' UTR

TGGGATTTTTTTTTCTTTTTTCCTTTTTGTTACAACATGAAGAGAAAAAATAGACAAGATGAACGCAAATGCATTTTCACATTCAAAAATAACTGCAGGC

U T U T UL L
ACCCTAAAAAAAAAGAAAAAAGGAAAAACAATGTTGTACTTCTCTTTTTTATCTGTTCTACTTGCGTTTACGTAAAAGTGTAAGTTTTTATTGACGTCCG
JARID2 3' UTR

Bcll

\
CTCCTAGTGGCTCTCTACATGATCATAAATGAAACAAGTTTTAAAAGAAAGATTAATGCTGACTTGTGAAGGTGTCAAACAAGAAGCGGTGAGATGGAGA

U T LR T T T T
GAGGATCACCGAGAGATGTACTAGTATTTACTTTGTTCAAAATTTTCTTTCTAATTACGACTGAACACTTCCACAGTTTGTTCTTCGCCACTCTACCTCT

miR-155 8mer

JARID2 3' UTR

‘BmgBI Aflll

\
TGGAATGTTAGAAAGATTGCACGTCGATGACAAAGAAGCACTTACGGCTTCCATCACTTTTTTTTCCTTTTTTTITTITTTTTTTTTTTAAATCTTAAGGAT

- U T U T
ACCTTACAATCTTTCTAACGTGCAGCTACTGTTTCTTCGTGAATGCCGAAGGTAGTGAAAAAAAAGGAAAAAAAAAAAAAAAAAAAATTTAGAATTCCTA
JARID2 3' UTR

GCTATTGAAGGGTTTTTTGATAAAGTAGCCAACAGCACCAAAAAATAACAGAATGGATTTCCTAATGAAATCAGGCACAGGTCTCCCTCATGTGACCCCT

T+ MR T
CGATAACTTCCCAAAAAACTATTTCATCGGTTGTCGTGGTTTTTTATTGTCTTACCTAAAGGATTACTTTAGTCCGTGTCCAGAGGGAGTACACTGGGGA
JARID2 3' UTR
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CCAAGGCAGGCAGTCTTTTCCGTCTTCCTCGCTCGCTTTTCTTCTTTCCTGGAACAGATGCATAGTGATGTGCTGGTGGAGAGCCCACTCGCTCCCGTCT

T LR B
GGTTCCGTCCGTCAGAAAAGGCAGAAGGAGCGAGCGAAAAGAAGAAAGGACCTTGTCTACGTATCACTACACGACCACCTCTCGGGTGAGCGAGGGCAGA
miR-34b 7mer-m8

JARID2 3' UTR

CCTCGTTCCACCTATGGTTAGGAAACAACGTCCGCCTTCAGCTGCCACAACCGCCCAGAGAAACAAAACGGGGGTGCCCCGGCTTCCCAGATCACAAGCT

Tt UL Tt T
GGAGCAAGGTGGATACCAATCCTTTGTTGCAGGCGGAAGTCGACGGTGTTGGCGGGTCTCTTTGTTTTGCCCCCACGGGGCCGAAGGGTCTAGTGTTCGA
JARID2 3' UTR

CATCTGGCACACGGCAGAAGACGACAGCCAAAGCAAAGCCATTTCAAGTTTCGTGTGTGTGTGTGTGTGCGCGTGTGTCTCCTATCCCTTCTAAAAAATC

= R T T L
GTAGACCGTGTGCCGTCTTCTGCTGTCGGTTTCGTTTCGGTAAAGTTCAAAGCACACACACACACACACGCGCACACAGAGGATAGGGAAGATTTTTTAG
JARID2 3' UTR

TGCTCACATGACTGATGGTTTTTAAATTTGTTCTCCAAACTTCACCCTCTTCAAAAATGGGTTAAAAAGCCTTTTTCCCCCCAACAGTTACAAAAAAAAA

IIIII'"'I""I""I""I""I LI L L L DL L LA B L | AL UL B | L L B |
ACGAGTGTACTGACTACCAAAAATTTAAACAAGAGGTTTGAAGTGGGAGAAGTTTTTACCCAATTTTTCGGAAAAAGGGGGGTTGTCAAT
JARID2 3' UTR

1100

1200

1300

1400

Bael

|
AAAATCAAAACCAAAAAAAAAGGCTTTTGTCAGCCATGGGGCAATACAAATTAATACAGCCCCTCCGGGGTTTTTAAAACAGTGACTATACGGCAGTTTC
1 ] ] ] ] ] ] ] ] ]

LI LI I I LA B
TTTTAGTTTTGGTTTTTTTTTCCGAAAACAGTCGGTACCCCGTTATGTTTAATTATGTCGGGGAGGCCCCAAAAATTTTGTCACTGATATGCCGTCAAAG
JARID2 3' UTR

Bael'

CAAAATCTGACTGCAGTATCTAGGTTTTCTAAGTACAAAAAAAAGTTCAACAGTTTAATGCTAAAACAAAATTAGTTCTCTAAAACCAGAAGAAAATCTT

GTTTTAGACTGACGTCATAGATCCAAAAGATTCATGTTTTTTTTCAAGTTGTCAAATTACGATTTTGTTTTAATCAAGAGATTTTGGTCTTCTTTTAGAA
miR-155 8mer

JARID2 3' UTR

CTTTAGAGCTAGTGCAAAGACAGCTTGAATCCTACAGCAAGTACTCCAAACTAGAATATAATAATTACAAAAAAATATATATAAATCGACCACGGGCGTA

e I LELELELE B BN B LB
GAAATCTCGATCACGTTTCTGTCGAACTTAGGATGTCGTTCATGAGGTTTGATCTTATATTATTAATGTTTTTTTATATATATTTAGCTGGTGCCCGCAT
JARID2 3' UTR

PspXI
Bglll Xhol EcoNI

| |
GATCTCATCACTCGAGCAATTTGGACTTTCCGCCCTTCTTGGCCTTTATGAGGATCTCTCTGATTTTTCTTGCGTCGAGTTTTCCGGTAAGACCTTTCGG

1 U 1 1 1 =
CTAGAGTAGTGAGCTCGTTAAACCTGAAAGGCGGGAAGAACCGGAAATACTCCTAGAGAGACTAAAAAGAACGCAGCTCAAAAGGCCATTCTGGAAAGCC

p..v
Luciferase
<
1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]
T | L | T T T T T T T T T T T T T T T T T T
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TACTTCGTCCACAAACACAACTCCTCCGCGCAACTTTTTCGCGGTTGTTACTTGACTGGCGACGTAATCCACGATCTCTTTTTCCGTCATCGTCTTTCCG

L I I I I
ATGAAGCAGGTGTTTGTGTTGAGGAGGCGCGTTGAAAAAGCGCCAACAATGAACTGACCGCTGCATTAGGTGCTAGAGAAAAAGGCAGTAGCAGAAAGGC
pMIR-REP seq rev

Luciferase

SgrAl Clal

TGCTCCAAAACAACAACGGCGGCGGGAAGTTCACCGGCGTCATCGTCGGGAAGACCTGCCACGCCCGCGTCGAAGATGTTGGGGTGTTGTAACAATATCG

LA B L L B B L L B B L L IR L B L L LR L B |
ACGAGGTTTTGTTGTTGCCGCCGCCCTTCAAGTGGCCGCAGTAGCAGCCCTTCTGGACGGTGCGGGCGCAGCTTCTACAACCCCACAACATTGTTATAGC

Luciferase

EcoRV Pacl

ATTCCAATTCAGCGGGGGCCACCTGATATCCTTTGTATTTAATTAAAGACTTCAAGCGGTCAACTATGAAGAAGTGTTCGTCTTCGTCCCAGTAAGCTAT

e T e T T T
TAAGGTTAAGTCGCCCCCGGTGGACTATAGGAAACATAAATTAATTTCTGAAGTTCGCCAGTTGATACTTCTTCACAAGCAGAAGCAGGGTCATTCGATA

Luciferase

Arsl
Eco0109I
PpuMI

GTCTCCAGAATGTAGCCATCCATCCTTGTCAATCAAGGCGTTGGTCGCTTCCGGATTGTTTACATAACCGGACATAATCATAGGTCCTCTGACACATAAT
1 ] ] ] ] ] ]

1 1 1
CAGAGGTCTTACATCGGTAGGTAGGAACAGTTAGTTCCGCAACCAGCGAAGGCCTAACAAATGTATTGGCCTGTATTAGTATCCAGGAGACTGTGTATTA

Luciferase

Arsl'

TCGCCTCTCTGATTAACGCCCAGCGTTTTCCCGGTATCCAGATCCACAACCTTCGCTTCAAAAAATGGAACAACTTTACCGACCGCGCCCGGTTTATCAT

T UL B =
AGCGGAGAGACTAATTGCGGGTCGCAAAAGGGCCATAGGTCTAGGTGTTGGAAGCGAAGTTTTTTACCTTGTTGAAATGGCTGGCGCGGGCCAAATAGTA

Luciferase

CCCCCTCGGGTGTAATCAGAATAGCTGATGTAGTCTCAGTGAGCCCATATCCTTGTCGTATCCCTGGAAGATGGAAGCGTTTTGCAACCGCTTCCCCGAC

LA B L L B B L L B B L L IR L B L L LR L B |
GGGGGAGCCCACATTAGTCTTATCGACTACATCAGAGTCACTCGGGTATAGGAACAGCATAGGGACCTTCTACCTTCGCAAAACGTTGGCGAAGGGGCTG

Luciferase

Ajul

TTCTTTCGAAAGAGGTGCGCCCCCAGAAGCAATTTCGTGTAAATTAGATAAATCGTATTTGTCAATCAGAGTGCTTTTGGCGAAGAATGAAAATAGGGTT

UL T T 1 T
AAGAAAGCTTTCTCCACGCGGGGGTCTTCGTTAAAGCACATTTAATCTATTTAGCATAAACAGTTAGTCTCACGAAAACCGCTTCTTACTTTTATCCCAA

Luciferase

Ajul’

GGTACTAGCAACGCACTTTGAATTTTGTAATCCTGAAGGGATCGTAAAAACAGCTCTTCTTCAAATCTATACATTAAGACGACTCGAAATCCACATATCA

T T R T
CCATGATCGTTGCGTGAAACTTAAAACATTAGGACTTCCCTAGCATTTTTGTCGAGAAGAAGTTTAGATATGTAATTCTGCTGAGCTTTAGGTGTATAGT

Luciferase
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AATATCCGAGTGTAGTAAACATTCCAAAACCGTGATGGAATGGGACAACACTTAAAATCGCAGTATCCGGAACGATTTGATTGCCAAAAATAGGATCTCT

T UL B T
TTATAGGCTCACATCATTTGTAAGGTTTTGGCACTACCTTACCCTGTTGTGAATTTTAGCGTCATAGGCCTTGCTAAACTAACGGTTTTTATCCTAGAGA

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
Bsu36l

GGCATGCGAGAATCTGACGCAGGCAGTTCTATGCGGAAGGGCCACACCCTTAGGTAACCCAGTAGATCCAGAGGAATTCATTATCAGTGCAATTGTTTTG

T
CCGTACGCTCTTAGACTGCGTCCGTCAAGATACGCCTTCCCGGTGTGGGAATCCATTGGGTCATCTAGGTCTCCTTAAGTAATAGTCACGTTAACAAAAC

Luciferase

TCACGATCAAAGGACTCTGGTACAAAATCGTATTCATTAAAACCGGGAGGTAGATGAGATGTGACGAACGTGTACATCGACTGAAATCCCTGGTAATCCG

R e I R R B R R N N N S RRRSE
AGTGCTAGTTTCCTGAGACCATGTTTTAGCATAAGTAATTTTGGCCCTCCATCTACTCTACACTGCTTGCACATGTAGCTGACTTTAGGGACCATTAGGC
Luciferase

TTTTAGAATCCATGATAATAATTTTCTGGATTATTGGTAATTTTTTTTGCACGTTCAAAATTTTTTGCAACCCCTTTTTGGAAACAAACACTACGGTAGG
1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]
L L L N L B L L B B B L L L L B et L B L B L B L L BB |

T T LR | T T
TCTTAGGTACTATTATTAAAAGACCTAATAACCATTAAAAAAAACGTGCAAGTTTTAAAAAACGT TGGGGAAAAACCTTTGTTTGTGATGCCATCC

Luciferase

CTGCGAAATGTTCATACTGTTGAGCAATTCACGTTCATTATAAATGTCGTTCGCGGGCGCAACTGCAACTCCGATAAATAACGCGCCCAACACCGGCATA

T T T
GACGCTTTACAAGTATGACAACTCGTTAAGTGCAAGTAATATTTACAGCAAGCGCCCGCGTTGACGTTGAGGCTATTTATTGCGCGGGTTGTGGCCGTAT

Luciferase

AAGAATTGAAGAGAGTTTTCACTGCATACGACGATTCTGTGATTTGTATTCAGCCCATATCGTTTCATAGCTTCTGCCAACCGAACGGACATTTCGAAGT

T T T = UL
TTCTTAACTTCTCTCAAAAGTGACGTATGCTGCTAAGACACTAAACATAAGTCGGGTATAGCAAAGTATCGAAGACGGTTGGCTTGCCTGTAAAGCTTCA

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

Psrl' Psrl

ATTCCGCGTACGTGATGTTCACCTCGATATGTGCATCTGTAAAAGCAATTGTTCCAGGAACCAGGGCGTATCTCTTCATAGCCTTATGCAGTTGCTCTCC

e T T
TAAGGCGCATGCACTACAAGTGGAGCTATACACGTAGACATTTTCGTTAACAAGGTCCTTGGTCCCGCATAGAGAAGTATCGGAATACGTCAACGAGAGG

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

Alol' BamHI Alol

AGCGGTTCCATCCTCTAGAGGATAGAATGGCGCCGGGCCTTTCTTTATGTTTTTGGCGTCTTCCATGGTGGATCCACGGTTCACTAAACCAGCTCTGCTT

TCGCCAAGGTAGGAGATCTCCTATCTTACCGCGGCCCGGAAAGAAATACAAAAACCGCAGAAGGTACCACCTAGGTGCCAAGTGATTTGGTCGAGACGAA

Luc 3' seq fwd primer CMV enhancer promoter

Luciferase

ATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTTGGTGCCAAAACA

—+——t } T T
TATATCTGGAGGGTGGCATGTGCGGATGGCGGGTAAACGCAGTTACCCCGCCTCAACAATGCTGTAAAACCTTTCAGGGCAACTAAAACCACGGTTTTGT

CMV enhancer promoter
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o CspCrI' CspCl
5 AACTCCCATTGACGTCAATGGGGTGGAGACT TGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCACCATGGT
0 e oot 3600
3 TTGAGGGTAACTGCAGTTACCCCACCTCTGAACCTTTAGGGGCACTCAGTTTGGCGATAGGTGCGGGTAACTACATGACGGTTTTGGCGTAGTGGTACCA
° CMV enhancer promoter

I EEE————
R  -_- . s, ., - .- A .-._._  ..-,-S Y . i L.
o

SnaBl Acc65I

o BtgZI Kpnl
5' AATAGCGATGACTAATACgtaggttcactGATCTGGTACCTTGAATTCATGCTTCTCCTCCCTTTAGTGAGGGTAATTCTCTCTCTCTCCCTATAGTGAG
o e oot 3700
3 TTATCGCTACTGATTATGcatccaagtgaCTAGACCATGGAACTTAAGTACGAAGAGGAGGGAAATCACTCCCATTAAGAGAGAGAGAGGGATATCACTC
° CMV enhancer promoter

TCGTATTAATTCCTTCTCTTCTATAGTGTCACCTAAATCGTTGCAATTCGTAATCATGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATT
R R B B R S B B R R R B N R R SRR O]
AGCATAATTAAGGAAGAGAAGATATCACAGTGGATTTAGCAACGTTAAGCATTAGTACAGTATCGACAAAGGACACACTTTAACAATAGGCGAGTGTTAA

CCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCC

R R T B I B B B B R N R B B N AR SR SRS RECIele o
GGTGTGTTGTATGCTCGGCCTTCGTATTTCACATTTCGGACCCCACGGATTACTCACTCGATTGAGTGTAATTAACGCAACGCGAGTGACGGGCGAAAGG

AGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGA
R R R R R B B B R R R N R SRR R elele)

= T
TCAGCCCTTTGGACAGCACGGTCGACGTAATTACTTAGCCGGTTGCGCGCCCCTCTCCGCCAAACGCATAACCCGCGAGAAGGCGAAGGAGCGAGTGACT
ColE1 origin

W o0 U1l o 0o W o 0o o W o U o o

° [

o B L L o e L o e e e B o

o Pcil

5 CTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAAC

F e o e e e L B B R e e e e = S NAOL0!
3 GAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGCCATAGTCGAGTGAGTTTCCGCCATTATGCCAATAGGTGTCTTAGTCCCCTATTGCGTCCTTTCTTG

o ColE1 origin

o B L L o e L o e e e B o

o

5 ATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATC

I B I R I T B B s M V200!
3 TACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGGCATTTTTCCGGCGCAACGACCGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCCTAGTGTTTTTAG

° ColE1 origin

0 R N e

o

5 GACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCC

© et 4300
3 CTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGG

° ColE1 origin

0 L o B L T B o B A A A R

o

5 GCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCC

F o e o B e o o e S o e e e e S K 1010}
3 CGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTATCGAGTGCGACATCCATAGAGTCAAGCCACATCCAGCAAGCGAGG

° ColE1 origin

0 T e

[

5 AAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGC

F o e B ot o e S o o e e e S L1010
3 TTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCG

o ColE1 origin

o 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]
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CACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAG

UL T T
GTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTC
ColE1 origin

AACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAAAAAACCACCGCTGGTAGCGGTGGT

= T T = =
TTGTCATAAACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTTTTTGGTGGCGACCATCGCCACCA
ColE1 origin

TTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACT

LR
AAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTTGA
ColE1 origin

CACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGA

T LR T T
GTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACT
ColE1 origin

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

GTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTG

L I I I
CATTTGAACCAGACTGTCAATGGTTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGCAGCAC
AMPr

TAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACC

} } T T
ATCTATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGGTCTAAATAGTCGTTATTTGG

AMPTr

AGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCC

T T T
TCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGAAATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGG
AMPr

AGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCA

LA T T T T T
TCAATTATCAAACGCGTTGCAACAACGGTAACGATGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGTTGCTAGT
AMPr

AGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCA

T T T
TCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTCACAATAGTGAGT
AMPr

TGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTG

T T
ACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGCATTCTACGAAAAGACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATCAC

AMPr
y I y I y I y I y I y I y I y I y I y I
T T T T T T T 1 T L T T T T T T T T T
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TATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCG

T T
ATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTATGCCCTATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTTTGCAAGAAGC
AMPr

GGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCG

CCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAAAGTGGTCGC

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

Sspl

TTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTA

S S E N S SN
AAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTATGAGTATGAGAAGGAAAAAGTTATAAT
AMPTF
>

TTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAA

]
— } e
AACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGGGGCTTTT
]
T

GTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGATTGCAGTGAAAAAAATGCTTTATTTGTGAAA

T T T
CACGGTGGACTGCAGATTCTTTGGTAATAATAGTACTGTAATTGGATATTTTTATCCGCATAGTGCTCTAACGTCACTTTTTTTACGAAATAAACACTTT
SV40 Poly A

Hpal Bsml

TTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGT

R R e B R B R R R B R N N S RRRSE
AAACACTACGATAACGAAATAAACATTGGTAATATTCGACGTTATTTGTTCAATTGTTGTTGTTAACGTAAGTAAAATACAAAGTCCAAGTCCCCCTCCA
SV40 Poly A

L B o o o o N N e R
BsaBl

GTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGCTGATTATGATCCTCTAGAGTCGGTGGGCCTCGGGGGCGGGTGCGGGGTCGGC

1 1
CACCCTCCAAAAAATTTCGTTCATTTTGGAGATGTTTACACCATACCGACTAATACTAGGAGATCTCAGCCACCCGGAGCCCCCGCCCACGCCCCAGCCG

GGGGCCGCCCCGGGTGGCTTCGGTCGGAGCCATGGGGTCGTGCGCTCCTTTCGGTCGGGCGCTGCGGGTCGTGGGGCGGGCGTCAGGCACCGGGCTTGCG

T T T
CCCCGGCGGGGCCCACCGAAGCCAGCCTCGGTACCCCAGCACGCGAGGAAAGCCAGCCCGCGACGCCCAGCACCCCGCCCGCAGTCCGTGGCCCGAACGL

Puromycin resistance

e
Dralll

GGTCATGCACCAGGTGCGCGGTCCTTCGGGCACCTCGACGTCGGCGGTGACGGTGAAGCCGAGCCGCTCGTAGAAGGGGAGGTTGCGGGGCGCGGAGGTC

T T
CCAGTACGTGGTCCACGCGCCAGGAAGCCCGTGGAGCTGCAGCCGCCACTGCCACTTCGGCTCGGCGAGCATCTTCCCCTCCAACGCCCCGCGCCTCCAG

Puromycin resistance

BssHII

TCCAGGAAGGCGGGCACCCCGGCGCGCTCGGCCGCCTCCACTCCGGGGAGCACGACGGCGCTGCCCAGACCCTTGCCCTGGTGGTCGGGCGAGACGCCGA

T
AGGTCCTTCCGCCCGTGGGGCCGCGCGAGCCGGCGGAGGTGAGGCCCCTCGTGCTGCCGCGACGGGTCTGGGAACGGGACCACCAGCCCGCTCTGCGGCT

Puromycin resistance
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Mscl

CGGTGGCCAGGAACCACGCGGGCTCCTTGGGCCGGTGCGGCGCCAGGAGGCCTTCCATCTGTTGCTGCGCGGCCAGCCGGGAACCGCTCAACTCGGCCAT

T
GCCACCGGTCCTTGGTGCGCCCGAGGAACCCGGCCACGCCGCGGTCCTCCGGAAGGTAGACAACGACGCGCCGGTCGGCCCTTGGCGAGTTGAGCCGGTA

Puromycin resistance

Sacll

GCGCGGGCCGATCTCGGCGAACACCGCCCCCGCTTCGACGCTCTCCGGCGTGGTCCAGACCGCCACCGCGGCGCCGTCGTCCGCGACCCACACCTTGCCG

T
CGCGCCCGGCTAGAGCCGCTTGTGGCGGGGGCGAAGCTGCGAGAGGCCGCACCAGGTCTGGCGGTGGCGCCGCGGCAGCAGGCGCTGGGTGTGGAACGGC

Puromycin resistance

Sall
Rsrll Accl

ATGTCGAGCCCGACGCGCGTGAGGAAGAGTTCTTGCAGCTCGGTGACCCGCTCGATGTGGCGGTCCGGGTCGACGGTGTGGCGCGTGGCGGGGTAGTCGG

T
TACAGCTCGGGCTGCGCGCACTCCTTCTCAAGAACGTCGAGCCACTGGGCGAGCTACACCGCCAGGCCCAGCTGCCACACCGCGCACCGCCCCATCAGCC

Puromycin resistance

Tth111l

CGAACGCGGCGGCGAGGGTGCGTACGGCCCGGGGGACGTCGTCGCGGGTGGCGAGGCGCACCGTGGGCTTGTACTCGGTCATGGAAGGTCGTCTCCTTGT

LA B L L B B L L B B L L IR L B L L LR L B |
GCTTGCGCCGCCGCTCCCACGCATGCCGGGCCCCCTGCAGCAGCGCCCACCGCTCCGCGTGGCACCCGAACATGAGCCAGTACCTTCCAGCAGAGGAACA

Puromycin resistance

Agel Sbfl Avrll

GAGGGGTCAGGGGCGTGGGTCAGGGGATGGTGGCGGCACCGGTCGTGGCGGCCGACCTGCAGGCATGCAAGCTAGCTTTTTGCAAAAGCCTAGGCCTCCA

CTCCCCAGTCCCCGCACCCAGTCCCCTACCACCGCCGTGGCCAGCACCGCCGGCTGGACGTCCGTACGTTCGATCGAAAAACGTTTTCGGATCCGGAGGT
SV40 Promoter

Sfil

AAAAAGCCTCCTCACTACTTCTGGAATAGCTCAGAGGCCGAGGCGGCCTCGGCCTCTGCATAAATAAAAAAAATTAGTCAGCCATGGGGCGGAGAATGGG

R T T T
TTTTTCGGAGGAGTGATGAAGACCTTATCGAGTCTCCGGCTCCGCCGGAGCCGGAGACGTATTTATTTTTTTTAATCAGTCGGTACCCCGCCTCTTACCC
SV40 Promoter

CGGAACTGGGCGGAGTTAGGGGCGGGATGGGCGGAGTTAGGGGCGGGACTATGGTTGCTGACTAATTGAGATGCATGCTTTGCATACTTCTGCCTGCTGG
1 ] ] ] ] ] ] ]

=t IR T T
GCCTTGACCCGCCTCAATCCCCGCCCTACCCGCCTCAATCCCCGCCCTGATACCAACGACTGATTAACTCTACGTACGAAACGTATGAAGACGGACGACC
SV40 Promoter

GGAGCCTGGGGACTTTCCACACCTGGTTGCTGACTAATTGAGATGCATGCTTTGCATACTTCTGCCTGCTGGGGAGCCTGGGGACTTTCCACACCAATCT

= T
CCTCGGACCCCTGAAAGGTGTGGACCAACGACTGATTAACTCTACGTACGAAACGTATGAAGACGGACGACCCCTCGGACCCCTGAAAGGTGTGGTTAGA
SV40 Promoter

TTCGTC

AAGCAG
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