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pMIR-REP-dCMV-JAZF1 3" UTR (777-2223) wt

Absent Sites 0 Absl,Afel,Alel,Apal,Ascl,AsiSI,Bael,Bael’,Barl,Barl',BbvCl,Bcll,Blpl,BmgBI,Bpul0l,Bsgl,BstZ171,EcolCRI,Fsel,
FspAl,MauBlI,Mrel,Nael,NgoMIV,Nrul,Pasl,PfIMI,Pmel,Pmll,PshAl,PspOMI,Sacl,SgrDlI,Srfl,Swal

Aarl 1 1467
Acc65I 1 3857
Accl 1 6992
Aflll 1 1394
Agel 1 7160
Ahdl 1 5214
Ajul 1 2703
Ajul' 1 2735
AlwNI 1 4737
Avrll 1 7211
BamHI 1 3592
BsaBl 1 6376
BsrGil 1 3093
BssHII 1 6644
BstXI 1 1700
Bsu36l 1 2971
BtgZI 1 3842
Clal 1 2220
CspCl 1 3806
CspClI' 1 3771
Dralll 1 6535
EcoNI 1 1969
Hindlll 1 463

Hpal 1 6275
Kpnl 1 3861
Milul 1 1916
Mscl 1 6728
Notl 1 407

Pacl 1 2265
Pcil 1 4321
PspXI 1 1933
Psrl 1 3454
Psrl' 1 3422
Rsrll 1 6984
Sacll 1 6891
Sall 1 6991
SanDlI 1 1175
Shfl 1 7183
Scal 1 5694
Sfil 1 7265
SgrAl 1 2155
SnaBlI 1 3840
Spel 1 952

Tth111l 1 7060
Xcml 1 2853
Xhol 1 1933
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TCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCG

e I I I I
AGCGCGCAAAGCCACTACTGCCACTTTTGGAGACTGTGTACGTCGAGGGCCTCTGCCAGTGTCGAACAGACATTCGCCTACGGCCCTCGTCTGTTCGGGC

TCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATA

et ot
AGTCCCGCGCAGTCGCCCACAACCGCCCACAGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACTTTAT

CCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTAT

U T T T
GGCGTGTCTACGCATTCCTCTTTTATGGCGTAGTCCGCGGTAAGCGGTAAGTCCGACGCGTTGACAACCCTTCCCGCTAGCCACGCCCGGAGAAGCGATA

TACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAA

IR T T
ATGCGGTCGACCGCTTTCCCCCTACACGACGTTCCGCTAATTCAACCCATTGCGGTCCCAAAAGGGTCAGTGCTGCAACATTTTGCTGCCGGTCACGGTT
pPMIR-REP seq fwd

Notl Hindlll

\ |
GCTAGCGGCCGCATACAAAAAACCAACACACAGATCCAATGAAAATAAAAGATCCTTTATTAAGCTTttttgggtcagaggcagtttattttaaatgtga

= T T
CGATCGCCGGCGTATGTTTTTTGGTTGTGTGTCTAGGTTACTTTTATTTTCTAGGAAATAATTCGAAaaaacccagtctccgtcaaataaaatttacact
SV40 Poly A Signal miR-34b 7mer-m8

JAZF1 3' UTR

tttcatttacatttataagcagcttttcttgacaggaattttgattaaattgccttcagttctaaaacaaacctctgttgctttcagacttaatgtgcte
1 1 1 1 1

AL : LA LA LR B AL AL L L L : AELELELE L : LR ELE L : LR L : AELELELE L : LNLEELEEL N L L L DL LR LR L LR B LA EL N BRI |
aaagtaaatgtaaatattcgtcgaaaagaactgtccttaaaactaatttaacggaagtcaagattttgtttggagacaacgaaagtctgaattacacgag
JAZF1 3' UTR

tgtccccaacaaaacatatgaaaatataatttaaagcacagttttcacagacacagtacaatacattcactatacacagtataacaaaatattcccatcc

acaggggttgttttgtatacttttatattaaatttcgtgtcaaaagtgtctgtgtcatgttatgtaagtgatatgtgtcatattgttttataagggtagg
miR-27a/b 7mer-1A

JAZF1 3' UTR

ttacctgtttagtaatactgtcacaatgaataagtaaatagaaattggaatttatctttgaaagcattgaaagaaatttaacatgcacaatgactatttt
1 1 1 1 1 1 1 1 1 1

R B B L N
aatggacaaatcattatgacagtgttacttattcatttatctttaaccttaaatagaaactttcgtaactttctttaaattgtacgtgttactgataaaa
JAZF1 3'UTR

atgactgtttagctgttgaactactgatccagcctgcagtttcttgcactagaaagagcgaagctaaataataattgctggcctaaaaaattttttttgg

R B B e L N N
tactgacaaatcgacaacttgatgactaggtcggacgtcaaagaacgtgatctttctcegcttcgatttattattaacgaccggattttttaaaaaaaacc
JAZF1 3 UTR

fpm
tcaattgtaggtagatatgaaatagccaagtggggccttcttatgcaccaactagttgcgtctcatgtctggatcacccttttaaacataggataacact
1 1 1 1 1 1 1 1

e 1 1 1
agttaacatccatctatactttatcggttcaccccggaagaatacgtggttgatcaacgcagagtacagacctagtgggaaaatttgtatectattgtga
JAZF1 3' UTR
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PMIR-REP-dCMV-JAZF1 3" UTR (777-2223) wt
5 gtatattcaggaccaagaccatacttcagatctgaggaaatttttagagggcagtgtttttataaatactttgaatccctcataatgaaggattttagaa
o e 1100
3 catataagtcctggttctggtatgaagtctagactcctttaaaaatctcccgtcacaaaaatatttatgaaacttagggagtattacttcctaaaatctt
° JAZF13' UTR
I N ————————
T L T T A R
o ‘SanDI
5 cttatgaatatagaggtttactcatctaacaaacagaactgtcatcctttcaaaatgtctgaaaattgaggagggacccctgcttcccagttatatgtga
o e 1200
3 gaatacttatatctccaaatgagtagattgtttgtcttgacagtaggaaagttttacagacttttaactcctccctggggacgaagggtcaatatacact
° JAZF1 3 UTR
I N ————————
M ... ,--HE U s A s, -
o
5 tgtaagacttttcatcaaatgggaacatgggaagaaactttataagcaatttgagtttgttttatgggcagttagctatctcaaagcattttttattgca
F e B S S o B TR e e e N R0 0
3 acattctgaaaagtagtttacccttgtacccttctttgaaatattcgttaaactcaaacaaaatacccgtcaatcgatagagtttcgtaaaaaataacgt
o JAZF1 3 UTR
I N ————————
F e L e L o e e e o .
[
o Afl
5 ttattaggcaactggtaaactctcgtgtttaaggaatagcacttgggagaaaagaacactcaaggcatgatggtactgtcggtgaggaaaaacttaagga
F e B e S o e e L B T et B = N K 00
3 aataatccgttgaccatttgagagcacaaattccttatcgtgaaccctcttttcttgtgagttccgtactaccatgacagccactectttttgaattcect
o JAZF1 3 UTR
I N ————————
S R R e B R R R R R REEEEeE
()
o Aarl
5 atggtccagatgtagattactctaataggtcgtattagtcatgcttttctttgaccacctgctgcaagaagcacttaattgtcaataaggctcattttcc
0 e et 1500
3 taccaggtctacatctaatgagattatccagcataatcagtacgaaaagaaactggtggacgacgttcttcgtgaattaacagttattccgagtaaaagg
o JAZF1 3 UTR
|
F I e L o B L B e B
o
5' tatttcagcaaagtgtttgttttataaagctaaacagacatttccaatgagaatgcagacctctctacaatgtgatgagaaaagtaccttttaaaaaaag
5 e et 1 GO0
3 ataaagtcgtttcacaaacaaaatatttcgatttgtctgtaaaggttactcttacgtctggagagatgttacactactcttttcatggaaaatttttttc
° JAZF13' UTR
I N ————————
M ... ,--HE U s A s, -
o ‘BstXI
5 taaaaaatgagcatgaagaagaggcaataggggtcttaacaaaagtgttcatctttgaaacgtgcttagaattttagttctgatttgcaacccacaggtt
o e e 1700
3 attttttactcgtacttcttctccgttatccccagaattgttttcacaagtagaaactttgcacgaatcttaaaatcaagactaaacgttgggtgtccaa
° JAZF1 3 UTR
I N ————————
M ... ,--HE U s A s, -
o
5 tggtagggcagtggttgcaagaattggcaacacataaacattaaattgttggcaatagagaactacaaagtgctttaaaacttcatctgaagatgaagat
F e B S e o TR e et = S R =100
3 accatcccgtcaccaacgttcttaaccgttgtgtatttgtaatttaacaaccgttatctcttgatgtttcacgaaattttgaagtagacttctacttcta
miR-146a/b 7mer-m8
° JAZF1 3 UTR
I N ————————
M ... ,--HE U s A s, -
o
5 ataactaaacttcacacacacacactttgcactgaagtatttcaaagtcttttctaacagatttcagggaaaaaagtatttcactaaatgggtatcttgg
© e et 1900
3 tattgatttgaagtgtgtgtgtgtgaaacgtgacttcataaagtttcagaaaagattgtctaaagtcccttttttcataaagtgatttacccatagaacc
o JAZF1 3 UTR

o ©
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PspXI
Mlul Xhol EcoNI

tccgcagatatcaaACGCGTAGATCTCATCACTCGAGCAATTTGGACTTTCCGCCCTTCTTGGCCTTTATGAGGATCTCTCTGATTTTTCTTGCGTCGAG
1 ]

1
aggcgtctatagttTGCGCATCTAGAGTAGTGAGCTCGTTAAACCTGAAAGGCGGGAAGAACCGGAAATACTCCTAGAGAGACTAAAAAGAACGCAGCTC

JAZF1 3' UTR Luciferase
<

TTTTCCGGTAAGACCTTTCGGTACTTCGTCCACAAACACAACTCCTCCGCGCAACTTTTTCGCGGTTGTTACTTGACTGGCGACGTAATCCACGATCTCT
1 ] ] ] ]

LR I I
AAAAGGCCATTCTGGAAAGCCATGAAGCAGGTGTTTGTGT TGAGGAGGCGCGTTGAAAAAGCGCCAACAATGAACTGACCGCTGCATTAGGTGCTAGAGA
pMIR-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 LR T T T T T T T T T
SgrAl

TTTTCCGTCATCGTCTTTCCGTGCTCCAAAACAACAACGGCGGCGGGAAGTTCACCGGCGTCATCGTCGGGAAGACCTGCCACGCCCGCGTCGAAGATGT

AAAAGGCAGTAGCAGAAAGGCACGAGGTTTTGTTGTTGCCGCCGCCCTTCAAGTGGCCGCAGTAGCAGCCCTTCTGGACGGTGCGGGCGCAGCTTCTACA

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
Clal Pacl

TGGGGTGTTGTAACAATATCGATTCCAATTCAGCGGGGGCCACCTGATATCCTTTGTATTTAATTAAAGACTTCAAGCGGTCAACTATGAAGAAGTGTTC

T
ACCCCACAACATTGTTATAGCTAAGGTTAAGTCGCCCCCGGTGGACTATAGGAAACATAAATTAATTTCTGAAGTTCGCCAGTTGATACTTCTTCACAAG

Luciferase

GTCTTCGTCCCAGTAAGCTATGTCTCCAGAATGTAGCCATCCATCCTTGTCAATCAAGGCGTTGGTCGCTTCCGGATTGTTTACATAACCGGACATAATC

R R B B T B B B R R R N N N S RRRSE
CAGAAGCAGGGTCATTCGATACAGAGGTCTTACATCGGTAGGTAGGAACAGTTAGTTCCGCAACCAGCGAAGGCCTAACAAATGTATTGGCCTGTATTAG
Luciferase

ATAGGTCCTCTGACACATAATTCGCCTCTCTGATTAACGCCCAGCGTTTTCCCGGTATCCAGATCCACAACCTTCGCTTCAAAAAATGGAACAACTTTAC

1 L L 1
TATCCAGGAGACTGTGTATTAAGCGGAGAGACTAATTGCGGGTCGCAAAAGGGCCATAGGTCTAGGTGTTGGAAGCGAAGTTTTTTACCTTGTTGAAATG

Luciferase

CGACCGCGCCCGGTTTATCATCCCCCTCGGGTGTAATCAGAATAGCTGATGTAGTCTCAGTGAGCCCATATCCTTGTCGTATCCCTGGAAGATGGAAGCG
1 ] ] ] ] ] ] ] ] ] ]

T T
GCTGGCGCGGGCCAAATAGTAGGGGGAGCCCACATTAGTCTTATCGACTACATCAGAGTCACTCGGGTATAGGAACAGCATAGGGACCTTCTACCTTCGC

Luciferase

TTTTGCAACCGCTTCCCCGACTTCTTTCGAAAGAGGTGCGCCCCCAGAAGCAATTTCGTGTAAATTAGATAAATCGTATTTGTCAATCAGAGTGCTTTTG

UL B T T
AAAACGTTGGCGAAGGGGCTGAAGAAAGCTTTCTCCACGCGGGGGTCTTCGTTAAAGCACATTTAATCTATTTAGCATAAACAGTTAGTCTCACGAAAAC

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

Ajul Ajul’

GCGAAGAATGAAAATAGGGTTGGTACTAGCAACGCACTTTGAATTTTGTAATCCTGAAGGGATCGTAAAAACAGCTCTTCTTCAAATCTATACATTAAGA

Tt T Tt T
CGCTTCTTACTTTTATCCCAACCATGATCGTTGCGTGAAACTTAAAACATTAGGACTTCCCTAGCATTTTTGTCGAGAAGAAGTTTAGATATGTAATTCT

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

2000

2100

2200

2300
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2500
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Xcml

CGACTCGAAATCCACATATCAAATATCCGAGTGTAGTAAACATTCCAAAACCGTGATGGAATGGGACAACACTTAAAATCGCAGTATCCGGAACGATTTG

T T T T T
GCTGAGCTTTAGGTGTATAGTTTATAGGCTCACATCATTTGTAAGGTTTTGGCACTACCTTACCCTGTTGTGAATTTTAGCGTCATAGGCCTTGCTAAAC

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

ATTGCCAAAAATAGGATCTCTGGCATGCGAGAATCTGACGCAGGCAGTTCTATGCGGAAGGGCCACACCCTTAGGTAACCCAGTAGATCCAGAGGAATTC

T
TAACGGTTTTTATCCTAGAGACCGTACGCTCTTAGACTGCGTCCGTCAAGATACGCCTTCCCGGTGTGGGAATCCATTGGGTCATCTAGGTCTCCTTAAG

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

BsrGl

ATTATCAGTGCAATTGTTTTGTCACGATCAAAGGACTCTGGTACAAAATCGTATTCATTAAAACCGGGAGGTAGATGAGATGTGACGAACGTGTACATCG

AL L | L LN DL L L L L R | L L R L
TAATAGTCACGTTAACAAAACAGTGCTAGTTTCCTGAGACCATGTTTTAGCATAAGTAATTTTGGCCCTCCATCTACTCTACACTGCTTGCACATGTAGC
Luciferase

ACTGAAATCCCTGGTAATCCGTTTTAGAATCCATGATAATAATTTTCTGGATTATTGGTAATTTTTTTTGCACGTTCAAAATTTTTTGCAACCCCTTTTT

e S e B S e e
TGACTTTAGGGACCATTAGGCAAAATCTTAGGTACTATTATTAAAAGACCTAATAACCATTAAAAAAAACGTGCAAGTTTTAAAAAACGTTGGGGAAAAA
Luciferase

GGAAACAAACACTACGGTAGGCTGCGAAATGTTCATACTGTTGAGCAATTCACGTTCATTATAAATGTCGTTCGCGGGCGCAACTGCAACTCCGATAAAT
1 ] ] ] ] ] ]

T = UL
CCTTTGTTTGTGATGCCATCCGACGCTTTACAAGTATGACAACTCGTTAAGTGCAAGTAATATTTACAGCAAGCGCCCGCGTTGACGTTGAGGCTATTTA

Luciferase

AACGCGCCCAACACCGGCATAAAGAATTGAAGAGAGTTTTCACTGCATACGACGATTCTGTGATTTGTATTCAGCCCATATCGTTTCATAGCTTCTGCCA

T
TTGCGCGGGTTGTGGCCGTATTTCTTAACTTCTCTCAAAAGTGACGTATGCTGCTAAGACACTAAACATAAGTCGGGTATAGCAAAGTATCGAAGACGGT

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

ACCGAACGGACATTTCGAAGTATTCCGCGTACGTGATGTTCACCTCGATATGTGCATCTGTAAAAGCAATTGTTCCAGGAACCAGGGCGTATCTCTTCAT

e T T o DR | T
TGGCTTGCCTGTAAAGCTTCATAAGGCGCATGCACTACAAGTGGAGCTATACACGTAGACATTTTCGTTAACAAGGTCCTTGGTCCCGCATAGAGAAGTA

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

BamHI

AGCCTTATGCAGTTGCTCTCCAGCGGTTCCATCCTCTAGAGGATAGAATGGCGCCGGGCCTTTCTTTATGTTTTTGGCGTCTTCCATGGTGGATCCACGG

L L L D L L B | AL AL L LA IR LA AL B L B L IR AL B |
TCGGAATACGTCAACGAGAGGTCGCCAAGGTAGGAGATCTCCTATCTTACCGCGGCCCGGAAAGAAATACAAAAACCGCAGAAGGTACCACCTAGGTGCC
Luc 3' seq fwd primer C..r
==

Luciferase

TTCACTAAACCAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCC

1
AAGTGATTTGGTCGAGACGAATATATCTGGAGGGTGGCATGTGCGGATGGCGGGTAAACGCAGTTACCCCGCCTCAACAATGCTGTAAAACCTTTCAGGG

CMV enhancer promoter

2900

3000

3100

3200

3300

3400

3500

3600

3700
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CspCrl'

GTTGATTTTGGTGCCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTG

T
CAACTAAAACCACGGTTTTGTTTGAGGGTAACTGCAGTTACCCCACCTCTGAACCTTTAGGGGCACTCAGTTTGGCGATAGGTGCGGGTAACTACATGAC

CMV enhancer promoter

SnaBI Acc65I
CspCl BtgZI Kpnl

CCAAAACCGCATCACCATGGTAATAGCGATGACTAATACOtaggttcactGATCTGGTACCTTGAATTCATGCTTCTCCTCCCTTTAGTGAGGGTAATTC
]

LA B L L B B L L B B L L IR L B L L LR L B |
GGTTTTGGCGTAGTGGTACCATTATCGCTACTGATTATGcatccaagtgaCTAGACCATGGAACTTAAGTACGAAGAGGAGGGAAATCACTCCCATTAAG

CMV enhancer promoter

TCTCTCTCTCCCTATAGTGAGTCGTATTAATTCCTTCTCTTCTATAGTGTCACCTAAATCGTTGCAATTCGTAATCATGTCATAGCTGTTTCCTGTGTGA

e I I I I
AGAGAGAGAGGGATATCACTCAGCATAATTAAGGAAGAGAAGATATCACAGTGGATTTAGCAACGTTAAGCATTAGTACAGTATCGACAAAGGACACACT

AATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGT

—— } e
TTAACAATAGGCGAGTGTTAAGGTGTGTTGTATGCTCGGCCTTCGTATTTCACATTTCGGACCCCACGGATTACTCACTCGATTGAGTGTAATTAACGCA

TGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTC

T T
ACGCGAGTGACGGGCGAAAGGTCAGCCCTTTGGACAGCACGGTCGACGTAATTACTTAGCCGGTTGCGCGCCCCTCTCCGCCAAACGCATAACCCGCGAG

Col...gin
| —

TTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCA

AAGGCGAAGGAGCGAGTGACTGAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGCCATAGTCGAGTGAGTTTCCGCCATTATGCCAATAGGTGTCTTAGT
ColE1 origin

e
Pcil

GGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCC

= T T T
CCCCTATTGCGTCCTTTCTTGTACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGGCATTTTTCCGGCGCAACGACCGCAAAAAGGTATCCGAGGCGGGGG
ColE1 origin

CTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCG

LR B
GACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGC
ColE1 origin

CTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGT
1 ] ] ] ]

= T T
GAGAGGACAAGGCTGGGACGGCGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTATCGAGTGCGACATCCATAGAGTCA
ColE1 origin

TCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACC

UL T
AGCCACATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGCGGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAGCAGAACTCAGGTTGG
ColE1 origin

3800

3900

4000

4100

4200

4300

4400

4500

4600

4700
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CGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCC

UL T T T T
GCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGG
ColE1 origin

TAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAAAAA

= T T T
ATTGATGCCGATGTGATCTTCTTGTCATAAACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTTTT
ColE1 origin

ACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTG

T LR = T
TGGTGGCGACCATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGCCCCAGAC
ColE1 origin

ACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAA

= T = = T T
TGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATT
ColE1 origin

ATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATA

L I I I I
TAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCAATGGTTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTAT

AMPr
L
! I ! I ! I ! 1 ! I ! I ! I ! I ! I ! I
T T T T T T T L T LR T T T T T T T T T

Ahdl

GTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTC

T T
CAACGGACTGAGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAG

AMPTr

CAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGA

I T T
GTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGAAATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCT
AMPr

AGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTC

L T T T
TCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGATGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAG
AMPr

AGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGT

T T
TCGAGGCCAAGGGTTGCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAGTCTTCATTCA

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

TGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAAC

} T 1
ACCGGCGTCACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGCATTCTACGAAAAGACACTGACCACTCATGAGTTG

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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5 CAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTC
F L I o B e o R o B B et e S SR T 0]
3 GTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTATGCCCTATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAG
° AMPTr
0 B B o L A TR
o
5 ATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAG
R R R R B B B B B B R IR B T R B S B=Le e16)
3 TAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACTAGAAGTC
° AMPTr
0 B B o L A TR
o
5 CATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCAT
F e B e S e e L TR e e e S 10100
3 GTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTATGAGTA
° AMPTr

>
0 R e
o
5 ACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTT
F o e e e L B e R e e e m S S U RO L0/
3 TGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAA
0 e L B o e et B B e L o
o
5' CCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGATTGCAGTGAA
0 b e e e e e e et 6200
3 GGCGCGTGTAAAGGGGCTTTTCACGGTGGACTGCAGATTCTTTGGTAATAATAGTACTGTAATTGGATATTTTTATCCGCATAGTGCTCTAACGTCACTT
0 e L B o e et B B e L o
o

Hpal
o
5 AAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTAT
© e et G300
3 TTTTTACGAAATAAACACTTTAAACACTACGATAACGAAATAAACATTGGTAATATTCGACGTTATTTGTTCAATTGTTGTTGTTAACGTAAGTAAAATA
o SV40 Poly A
|
0 R T T B R B R SRR
o
° BsaBl
5 GTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGCTGATTATGATCCTCTAGAGTCGGTGGGCCTC
F e o St I o L L B e e e e ST 1010/
3 CAAAGTCCAAGTCCCCCTCCACACCCTCCAAAAAATTTCGTTCATTTTGGAGATGTTTACACCATACCGACTAATACTAGGAGATCTCAGCCACCCGGAG
0 B L L o e L o e e e B o
o
5 GGGGGCGGGTGCGGGGTCGGCGGGGCCGCCCCCEGTGGCTTCGGTCGGAGCCATGGGGTCGTGCGCTCCTTTCGGTCGGGCGCTGCGGGTCGTGGGGCGE
F L I o B e o R s e o B B et e S S S Tt 0]
3 CCCCCGCCCACGCCCCAGCCGCCCCGGCGGGGCCCACCGAAGCCAGCCTCGGTACCCCAGCACGCGAGGAAAGCCAGCCCGCGACGCCCAGCACCCCGLC
0 e L B o e et B B e L o
o
Dralll
o
5 GCGTCAGGCACCGGGCTTGCGGGTCATGCACCAGGTGCGCGGTCCTTCGGGCACCTCGACGTCGGCGGTGACGGTGAAGCCGAGCCGCTCGTAGAAGGGG
E e B S e L B T e e N (100
3 CGCAGTCCGTGGCCCGAACGCCCAGTACGTGGTCCACGCGCCAGGAAGCCCGTGGAGCTGCAGCCGCCACTGCCACTTCGGCTCGGCGAGCATCTTCCCC
° Puromycin resistance
<

0 L T B L L B S R
o
° BssHII
5 AGGTTGCGGGGCGCGGAGGTCTCCAGGAAGGCGGGCACCCCGGCGCGCTCGGCCGCCTCCACTCCGGGGAGCACGACGGCGCTGCCCAGACCCTTGCCCT
© e et G700
3 TCCAACGCCCCGCGCCTCCAGAGGTCCTTCCGCCCGTGGGGCCGCGCGAGCCGGCGGAGGTGAGGCCCCTCGTGCTGCCGCGACGGGTCTGGGAACGGGA
° Puromycin resistance
o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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Mscl

GGTGGTCGGGCGAGACGCCGACGGTGGCCAGGAACCACGCGGGCTCCTTGGGCCGGTGCGGCGCCAGGAGGCCTTCCATCTGTTGCTGCGCGGCCAGCCG

CCACCAGCCCGCTCTGCGGCTGCCACCGGTCCTTGGTGCGCCCGAGGAACCCGGCCACGCCGCGGTCCTCCGGAAGGTAGACAACGACGCGCCGGTCGGC

Puromycin resistance

Sacll

GGAACCGCTCAACTCGGCCATGCGCGGGCCGATCTCGGCGAACACCGCCCCCGCTTCGACGCTCTCCGGCGTGGTCCAGACCGCCACCGCGGCGCCGTCG

T
CCTTGGCGAGTTGAGCCGGTACGCGCCCGGCTAGAGCCGCTTGTGGCGGGGGCGAAGCTGCGAGAGGCCGCACCAGGTCTGGCGGTGGCGCCGCGGCAGC

Puromycin resistance

Sall
Rsrll Accl

TCCGCGACCCACACCTTGCCGATGTCGAGCCCGACGCGCGTGAGGAAGAGTTCTTGCAGCTCGGTGACCCGCTCGATGTGGCGGTCCGGGTCGACGGTGT

T
AGGCGCTGGGTGTGGAACGGCTACAGCTCGGGCTGCGCGCACTCCTTCTCAAGAACGTCGAGCCACTGGGCGAGCTACACCGCCAGGCCCAGCTGCCACA

Puromycin resistance

Tth111l

GGCGCGTGGCGGGGTAGTCGGCGAACGCGGCGGCGAGGGTGCGTACGGCCCGGGGGACGTCGTCGCGGGTGGCGAGGCGCACCGTGGGCTTGTACTCGGT

Tt T T
CCGCGCACCGCCCCATCAGCCGCTTGCGCCGCCGCTCCCACGCATGCCGGGCCCCCTGCAGCAGCGCCCACCGCTCCGCGTGGCACCCGAACATGAGCCA

Puromycin resistance

Agel Sbfl

CATGGAAGGTCGTCTCCTTGTGAGGGGTCAGGGGCGTGGGTCAGGGGATGGTGGCGGCACCGGTCGTGGCGGCCGACCTGCAGGCATGCAAGCTAGCTTT

L L L L L L L L L L L L L L L L L B L L L L L L L L L L L B L L |
GTACCTTCCAGCAGAGGAACACTCCCCAGTCCCCGCACCCAGTCCCCTACCACCGCCGTGGCCAGCACCGCCGGCTGGACGTCCGTACGTTCGATCGAAA
P.. SV...er
J—

e
Avrll Sil

TTGCAAAAGCCTAGGCCTCCAAAAAAGCCTCCTCACTACTTCTGGAATAGCTCAGAGGCCGAGGCGGCCTCGGCCTCTGCATAAATAAAAAAAATTAGTC

AACGTTTTCGGATCCGGAGGTTTTTTCGGAGGAGTGATGAAGACCTTATCGAGTCTCCGGCTCCGCCGGAGCCGGAGACGTATTTATTTTTTTTAATCAG
SV40 Promoter

AGCCATGGGGCGGAGAATGGGCGGAACTGGGCGGAGTTAGGGGCGGGATGGGCGGAGTTAGGGGCGGGACTATGGTTGCTGACTAATTGAGATGCATGCT
1 ]

TCGGTACCCCGCCTCTTACCCGCCTTGACCCGCCTCAATCCCCGCCCTACCCGCCTCAATCCCCGCCCTGATACCAACGACTGATTAACTCTACGTACGA
SV40 Promoter

TTGCATACTTCTGCCTGCTGGGGAGCCTGGGGACTTTCCACACCTGGTTGCTGACTAATTGAGATGCATGCTTTGCATACTTCTGCCTGCTGGGGAGCCT

= T T
AACGTATGAAGACGGACGACCCCTCGGACCCCTGAAAGGTGTGGACCAACGACTGATTAACTCTACGTACGAAACGTATGAAGACGGACGACCCCTCGGA
SV40 Promoter

GGGGACTTTCCACACCAATCTTTCGTC

, -
CCCCTGAAAGGTGTGGTTAGAAAGCAG
S T T
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