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Absent Sites 0 Aarl,Absl,Afel,Alel,Apal,Ascl,AsiSI,Bael,Bael',Barl,Barl',BbvCl,Bcll,BmgBIl,BpulOl,Bsgl,BstXI,BstZ17I,EcolCRI,
Fall,Fall',Fsel,FspAl,MauBI,Mlul,Mrel,Nael,NgoMIV,Nrul,Pasl,PfIMI,Pmel,Pmll,PshAl,PspOMI,Sacl,SanDI,SgrDI,

Spel,Srfl

Acc65I 1 3342
Aflll 1 557

Agel 1 6645
Ahdl 1 4699
Ajul 1 2188
Ajul’ 1 2220
Alol 1 3101
Alol' 1 3069
AlwNI 1 4222
Arsl 1 1889
Arsl' 1 1921
Avrll 1 6696
BamHI 1 3077
Balll 1 1407
Blpl 1 1124
BsaBI 1 5861
Bsml 1 5774
BsrGil 1 2578
BssHiII 1 6129
Bsu36l 1 2456
BtgZI 1 3327
Clal 1 1705
CspCl 1 3291
CspClI' 1 3256
EcoNI 1 1454
Eco0109I 1 1890
EcoRV 1 1734
Hindlll 1 463

Kpnl 1 3346
Mscl 1 6213
Ndel 1 185

Notl 1 407

Pacl 1 1750
PpuMI 1 1890
PspXI 1 1418
Psrl 1 2939
Psrl' 1 2907
Pstl 1 6668
Rsrll 1 6469
Sacll 1 6376
Sall 1 6476
Sbfl 1 6668
Scal 1 5179
Sfil 1 6750
SgrAl 1 1640
SnaBI 1 3325
Sspl 1 5503
Swal 1 1085
Tth111l 1 6545
Xcml 1 2338
Xhol 1 1418
Xmnl 1 5298
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TCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCG

e I I I I
AGCGCGCAAAGCCACTACTGCCACTTTTGGAGACTGTGTACGTCGAGGGCCTCTGCCAGTGTCGAACAGACATTCGCCTACGGCCCTCGTCTGTTCGGGC

Ndel

TCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATA

T
AGTCCCGCGCAGTCGCCCACAACCGCCCACAGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACTTTAT

CCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTAT

U T T
GGCGTGTCTACGCATTCCTCTTTTATGGCGTAGTCCGCGGTAAGCGGTAAGTCCGACGCGTTGACAACCCTTCCCGCTAGCCACGCCCGGAGAAGCGATA

TACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAA

T T T
ATGCGGTCGACCGCTTTCCCCCTACACGACGTTCCGCTAATTCAACCCATTGCGGTCCCAAAAGGGTCAGTGCTGCAACATTTTGCTGCCGGTCACGGTT
pMIR-REP seq fwd

Notl Hindlll

GCTAGCGGCCGCATACAAAAAACCAACACACAGATCCAATGAAAATAAAAGATCCTTTATTAAGCT Teccatgcaagtatggctgctacatgttatgtctg

e T T
CGATCGCCGGCGTATGTTTTTTGGTTGTGTGTCTAGGTTACTTTTATTTTCTAGGAAATAATTCGAAggtacgttcataccgacgatgtacaatacagac
SV40 Poly A Signal MYBL1 3' UTR

Aflll

gcatttgtataacatactgaaagaaactcagaggaacaaaacagtataaaggtgacttaagatgcctgacatgtttaagataaaaaatcttgcaaaaagc

cgtaaacatattgtatgactttctttgagtctccttgttttgtcatatttccactgaattctacggactgtacaaattctattttttagaacgtttttcy
MYBL1 3' UTR

aacaaagcagttaactgaaggattcaaccagtaccaacccaaatatgtattatgtccaataagcccagacttatccacaatatattaccatttaggataa

ttgtttcgtcaattgacttcctaagttggtcatggttgggtttatacataatacaggttattcgggtctgaataggtgttatataatggtaaatcctatt
MYBL1 3' UTR

tttaatgctcaagaaaaaatatgctttaaaaaatatagccttacaagatattatactttggtgattgcagactatgtatatccaggtaagggctacatta
1 1 1 1 1 1 1 1 1 1

LB B L B L L L DL L L L L L L e e e
aaattacgagttcttttttatacgaaattttttatatcggaatgttctataatatgaaaccactaacgtctgatacatataggtccattcccgatgtaat
miR-155 8mer

MYBL1 3' UTR

aaaacaacaacaacaaaaaaccattatgtgctattagttcaaggtaactgaaatgatccagtatgagtttgctacaatcactggtttcactaagtgaaat

LB B L B L L L DL L L L L L L e e e
ttttgttgttgttgttttttggtaatacacgataatcaagttccattgactttactaggtcatactcaaacgatgttagtgaccaaagtgattcacttta
MYBL1 3' UTR

ttctgtgagaagttcattaattagaaagcaatcaacatacttaaacatgctaagaggattcaaattggtttatctatttatcaataaggcataatcttag
1 1 1

e 1 1
aagacactcttcaagtaattaatctttcgttagttgtatgaatttgtacgattctcctaagtttaaccaaatagataaatagttattccgtattagaatce
MYBL1 3' UTR
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taccatacattttcttcacttctcactatatatatatataaatatatatatatataaaatatgcaaaaactagcaagtagatttaaatagcttaaaaccc

L DL B LR B L B B L LR L L L L LR LA L B LN DL B |
atggtatgtaaaagaagtgaagagtgatatatatatatatttatatatatatatattttatacgtttttgatcgttcatctaaatttatcgaattttggg
MYBL1 3 UTR

Blpl

ttttaggtctactgttcaagagctaagcattaaaatacttagtatttccatttctattaacatacaaacagagcagaaaatcttaacctgctttcatttt

LB B L B L L L DL L L L L L L e e e
aaaatccagatgacaagttctcgattcgtaattttatgaatcataaaggtaaagataattgtatgtttgtctecgtcttttagaattggacgaaagtaaaa
MYBL1 3' UTR

gttttataaggcatagtagtattttggtatttgcaagaatttgcctggtaatggttgattccatttagttaacttgagaacttgecatcatttgtttttt
1 1

L L L L L D L L L IR LR L LA AL IR L DL AL AL BN LA |
caaaatattccgtatcatcataaaaccataaacgttcttaaacggaccattaccaactaaggtaaatcaattgaactcttgaacggtagtaaacaaaaaa
miR-146a 8mer

MYBL1 3' UTR

atcttttcacacagtgcaagtggtggtcgctctttecttctectegtagcagcaagecgattetgctattttctatagcagecatacttcaggagtggagag
1 1 1 1

tagaaaagtgtgtcacgttcaccaccagcgagaaaggaagagagcatcgtcegttcggctaagacgataaaagatatcgtcgtatgaagtcctcacctete

MYBL1 3' UTR
miR-503
miR-503

—_—
1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]
1 I 1 I 1 I 1 I 1 BRI T 1 1 1 1 1 1 1 1

PspXI
Bglll Xhol EcoNI

09agaAGATCTCATCACTCGAGCAATTTGGACTTTCCGCCCTTCTTGGCCTTTATGAGGATCTCTCTGATTTTTCTTGCGTCGAGTTTTCCGGTAAGACC

CcCtctTCTAGAGTAGTGAGCTCGTTAAACCTGAAAGGCGGGAAGAACCGGAAATACTCCTAGAGAGACTAAAAAGAACGCAGCTCAAAAGGCCATTCTGG

MY...R Luciferase
j— <

TTTCGGTACTTCGTCCACAAACACAACTCCTCCGCGCAACTTTTTCGCGGTTGTTACTTGACTGGCGACGTAATCCACGATCTCTTTTTCCGTCATCGTC

T T
AAAGCCATGAAGCAGGTGTTTGTGTTGAGGAGGCGCGTTCGAAAAAGCGCCAACAATGAACTGACCGCTGCATTAGGTGCTAGAGAAAAAGGCAGTAGCAG

PMIR-REP seq rev

Luciferase

SgrAl

TTTCCGTGCTCCAAAACAACAACGGCGGCGGGAAGTTCACCGGCGTCATCGTCGGGAAGACCTGCCACGCCCGCGTCGAAGATGTTGGGGTGTTGTAACA

LA B L L B B L L B B L L IR L B L L LR L B |
AAAGGCACGAGGTTTTGTTGTTGCCGCCGCCCTTCAAGTGGCCGCAGTAGCAGCCCTTCTGGACGGTGCGGGCGCAGCTTCTACAACCCCACAACATTGT

Luciferase

Clal EcoRV Pacl

ATATCGATTCCAATTCAGCGGGGGCCACCTGATATCCTTTGTATTTAATTAAAGACTTCAAGCGGTCAACTATGAAGAAGTGTTCGTCTTCGTCCCAGTA

T T T
TATAGCTAAGGTTAAGTCGCCCCCGGTGGACTATAGGAAACATAAATTAATTTCTGAAGTTCGCCAGTTGATACTTCTTCACAAGCAGAAGCAGGGTCAT

Luciferase
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Arsl
Eco0109l
PpuMI

AGCTATGTCTCCAGAATGTAGCCATCCATCCTTGTCAATCAAGGCGTTGGTCGCTTCCGGATTGTTTACATAACCGGACATAATCATAGGTCCTCTGACA

T T T
TCGATACAGAGGTCTTACATCGGTAGGTAGGAACAGTTAGTTCCGCAACCAGCGAAGGCCTAACAAATGTATTGGCCTGTATTAGTATCCAGGAGACTGT

Luciferase

Arsl'

CATAATTCGCCTCTCTGATTAACGCCCAGCGTTTTCCCGGTATCCAGATCCACAACCTTCGCTTCAAAAAATGGAACAACTTTACCGACCGCGCCCGGTT

T
GTATTAAGCGGAGAGACTAATTGCGGGTCGCAAAAGGGCCATAGGTCTAGGTGTTGGAAGCGAAGTTTTTTACCTTGTTGAAATGGCTGGCGCGGGCCAA

Luciferase

TATCATCCCCCTCGGGTGTAATCAGAATAGCTGATGTAGTCTCAGTGAGCCCATATCCTTGTCGTATCCCTGGAAGATGGAAGCGTTTTGCAACCGCTTC

1 1
ATAGTAGGGGGAGCCCACATTAGTCTTATCGACTACATCAGAGTCACTCGGGTATAGGAACAGCATAGGGACCTTCTACCTTCGCAAAACGTTGGCGAAG

Luciferase

Ajul

CCCGACTTCTTTCGAAAGAGGTGCGCCCCCAGAAGCAATTTCGTGTAAATTAGATAAATCGTATTTGTCAATCAGAGTGCTTTTGGCGAAGAATGAAAAT
1 ] ] ] ] ]

LA B L L B B L L B B L L IR L B L L LR L B |
GGGCTGAAGAAAGCTTTCTCCACGCGGGGGTCTTCGTTAAAGCACATTTAATCTATTTAGCATAAACAGTTAGTCTCACGAAAACCGCTTCTTACTTTTA

Luciferase

Ajul’

AGGGTTGGTACTAGCAACGCACTTTGAATTTTGTAATCCTGAAGGGATCGTAAAAACAGCTCTTCTTCAAATCTATACATTAAGACGACTCGAAATCCAC

U T U T T
TCCCAACCATGATCGTTGCGTGAAACTTAAAACATTAGGACTTCCCTAGCATTTTTGTCGAGAAGAAGTTTAGATATGTAATTCTGCTGAGCTTTAGGTG

Luciferase

Xcml

ATATCAAATATCCGAGTGTAGTAAACATTCCAAAACCGTGATGGAATGGGACAACACTTAAAATCGCAGTATCCGGAACGATTTGATTGCCAAAAATAGG

LA B L L B B L L B B L L IR L B L L LR L B |
TATAGTTTATAGGCTCACATCATTTGTAAGGTTTTGGCACTACCTTACCCTGTTGTGAATTTTAGCGTCATAGGCCTTGCTAAACTAACGGTTTTTATCC

Luciferase

Bsu36l

ATCTCTGGCATGCGAGAATCTGACGCAGGCAGTTCTATGCGGAAGGGCCACACCCTTAGGTAACCCAGTAGATCCAGAGGAATTCATTATCAGTGCAATT

TAGAGACCGTACGCTCTTAGACTGCGTCCGTCAAGATACGCCTTCCCGGTGTGGGAATCCATTGGGTCATCTAGGTCTCCTTAAGTAATAGTCACGTTAA

Luciferase

BsrGl

GTTTTGTCACGATCAAAGGACTCTGGTACAAAATCGTATTCATTAAAACCGGGAGGTAGATGAGATGTGACGAACGTGTACATCGACTGAAATCCCTGGT

t T U
CAAAACAGTGCTAGTTTCCTGAGACCATGTTTTAGCATAAGTAATTTTGGCCCTCCATCTACTCTACACTGCTTGCACATGTAGCTGACTTTAGGGACCA

Luciferase

Xu et al., Transcriptome and targetome analysis in miR155 expressing cells using RNA-seq, RNA, 1010, 16: 1610-1622
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AATCCGTTTTAGAATCCATGATAATAATTTTCTGGATTATTGGTAATTTTTTTTGCACGTTCAAAATTTTTTGCAACCCCTTTTTGGAAACAAACACTAC

e I I LB L LA B
TTAGGCAAAATCTTAGGTACTATTATTAAAAGACCTAATAACCATTAAAAAAAACGTGCAAGTTTTAAAAAACGTTGCGGAAAAACCTTTGTTTGTGATG

Luciferase

GGTAGGCTGCGAAATGTTCATACTGTTGAGCAATTCACGTTCATTATAAATGTCGTTCGCGGGCGCAACTGCAACTCCGATAAATAACGCGCCCAACACC

e T T T T
CCATCCGACGCTTTACAAGTATGACAACTCGTTAAGTGCAAGTAATATTTACAGCAAGCGCCCGCGTTGACGTTGAGGCTATTTATTGCGCGGGTTGTGG

Luciferase

GGCATAAAGAATTGAAGAGAGTTTTCACTGCATACGACGATTCTGTGATTTGTATTCAGCCCATATCGTTTCATAGCTTCTGCCAACCGAACGGACATTT

LA T T T T
CCGTATTTCTTAACTTCTCTCAAAAGTGACGTATGCTGCTAAGACACTAAACATAAGTCGGGTATAGCAAAGTATCGAAGACGGTTGGCTTGCCTGTAAA

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

Psrl' Psrl

CGAAGTATTCCGCGTACGTGATGTTCACCTCGATATGTGCATCTGTAAAAGCAATTGTTCCAGGAACCAGGGCGTATCTCTTCATAGCCTTATGCAGTTG

e I I I I I I I
GCTTCATAAGGCGCATGCACTACAAGTGGAGCTATACACGTAGACATTTTCGTTAACAAGGTCCTTGGTCCCGCATAGAGAAGTATCGGAATACGTCAAC

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

Alol' BamHI

CTCTCCAGCGGTTCCATCCTCTAGAGGATAGAATGGCGCCGGGCCTTTCTTTATGTTTTTGGCGTCTTCCATGGTGGATCCACGGTTCACTAAACCAGCT

U T T T
GAGAGGTCGCCAAGGTAGGAGATCTCCTATCTTACCGCGGCCCGGAAAGAAATACAAAAACCGCAGAAGGTACCACCTAGGTGCCAAGTGATTTGGTCGA

Luc 3' seq fwd primer CMV enhancer promoter
Luciferase
]
Il ] Il ] Il ] Il ] Il ] Il ] Il ] Il ] Il ] Il ]
1 1 T T 1 T 1 1 1 LI 1 1 1 1 — T T T T

Alol

CTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTTGGTGCC

U T T
GACGAATATATCTGGAGGGTGGCATGTGCGGATGGCGGGTAAACGCAGTTACCCCGCCTCAACAATGCTGTAAAACCTTTCAGGGCAACTAAAACCACGG

CMV enhancer promoter

CspCl' CspCl

AAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCAC

e I I I I I
TTTTGTTTGAGGGTAACTGCAGTTACCCCACCTCTGAACCTTTAGGGGCACTCAGTTTGGCGATAGGTGCGGGTAACTACATGACGGTTTTGGCGTAGTG

CMV enhancer promoter

SnaBI Acc65I
BtgZI Kpnl

CATGGTAATAGCGATGACTAATACgtaggttcactGATCTGGTACCTTGAATTCATGCTTCTCCTCCCTTTAGTGAGGGTAATTCTCTCTCTCTCCCTAT
] ]

e I I I I
GTACCATTATCGCTACTGATTATGcatccaagtgaCTAGACCATGGAACTTAAGTACGAAGAGGAGGGAAATCACTCCCATTAAGAGAGAGAGAGGGATA

CMV enhancer promoter

AGTGAGTCGTATTAATTCCTTCTCTTCTATAGTGTCACCTAAATCGTTGCAATTCGTAATCATGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTC

U T T T Tt R T T
TCACTCAGCATAATTAAGGAAGAGAAGATATCACAGTGGATTTAGCAACGTTAAGCATTAGTACAGTATCGACAAAGGACACACTTTAACAATAGGCGAG

Xu et al., Transcriptome and targetome analysis in miR155 expressing cells using RNA-seq, RNA, 1010, 16: 1610-1622
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5 ACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCG
0 b e e 3600
3 TGTTAAGGTGTGTTGTATGCTCGGCCTTCGTATTTCACATTTCGGACCCCACGGATTACTCACTCGATTGAGTGTAATTAACGCAACGCGAGTGACGGGC
0 R R R R N R R RS R ERS NN N R PR RN
o
5 CTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCT
© e et 3700
3 GAAAGGTCAGCCCTTTGGACAGCACGGTCGACGTAATTACTTAGCCGGTTGCGCGCCCCTCTCCGCCAAACGCATAACCCGCGAGAAGGCGAAGGAGCGA
° ColE1 origin
[
0 o s A L o B e B R e o L A
o
5 CACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGA
0 e e et 3800
3 GTGACTGAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGCCATAGTCGAGTGAGTTTCCGCCATTATGCCAATAGGTGTCTTAGTCCCCTATTGCGTCCT
° ColE1 origin
° T e
o
5 AAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACA
° e et 3900
3 TTCTTGTACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGGCATTTTTCCGGCGCAACGACCGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGT
o ColE1 origin
0 R N e
o
5 AAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGAC
I B I R T B B s M [oloo)
3 TTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTG
° ColE1 origin
0 R N e
o
5 CCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTT
S e et 4100
3 GGACGGCGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTATCGAGTGCGACATCCATAGAGTCAAGCCACATCCAGCAA
° ColE1 origin
0 L o B L T B o B A A A R
o
5 CGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACT
0 e et AP 00
3 GCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTGA
° ColE1 origin
° T e
o
° AlwNI
5 TATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACAC
0 e et A300)
3 ATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTG
° ColE1 origin
0 B L L o e L o e e e B o
o
5 TAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAAAAAACCACCGCTGGTAGC
0 e e A2 ()
3 ATCTTCTTGTCATAAACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTTTTTGGTGGCGACCATCG
) ColE1 origin
0 R N e
o
5 GGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACG
R R R B B B B B B R B R S B S R B e1ele)
3 CCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGCCCCAGACTGCGAGTCACCTTGC
° ColE1 origin
0 R N e
o

Xu et al., Transcriptome and targetome analysis in miR155 expressing cells using RNA-seq, RNA, 1010, 16: 1610-1622
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AAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTAT

LR I I I I
TTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATA
ColE1 origin

Ahdl

ATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCC

T T
TATACTCATTTGAACCAGACTGTCAATGGTTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGG
AMPr

GTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAA

CAGCACATCTATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGGTCTAAATAGTCGTT
AMPr

TAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAG

U T
ATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGAAATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATC
AMPr

TTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAA

U T T
AAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGATGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGTT
AMPr

CGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTAT

GCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTCACAATA
AMPTr
I L - - i, i i S e e, , ., S L
Scal

CACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGA

e L T
GTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGCATTCTACGAAAAGACACTGACCACTCATGAGTTGGTTCAGTAAGACTCT
AMPr

Xmnl

ATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGT

1
TATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTATGCCCTATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTTTGCA
AMPr

TCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCA

AGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAAAGT
AMPr

CCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCA

o T T T
GGTCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTATGAGTATGAGAAGGAAAAAGT
AMPr

>
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ATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCC

= T T T T T T
TATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGGG

CGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGATTGCAGTGAAAAAAATGCTTTATTT

L B | T T
GCTTTTCACGGTGGACTGCAGATTCTTTGGTAATAATAGTACTGTAATTGGATATTTTTATCCGCATAGTGCTCTAACGTCACTTTTTTTACGAAATAAA
SV4... A

Bsml

GTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGG

LI B L | LA IELEEL AL L DL LR R RN L AL R LR DL LN R NN L NN LR R LR L NL LR RN L RNL RN AL B RN AL BN NN R BN R B AL L DL AL LR BN AL LA L |
CACTTTAAACACTACGATAACGAAATAAACATTGGTAATATTCGACGTTATTTGTTCAATTGTTGTTGTTAACGTAAGTAAAATACAAAGTCCAAGTCCC
SV40 Poly A
]

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 |
BsaBl

GGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGCTGATTATGATCCTCTAGAGTCGGTGGGCCTCGGGGGCGGGTGCGGG

e I I I I I I I I
CCTCCACACCCTCCAAAAAATTTCGTTCATTTTGGAGATGTTTACACCATACCGACTAATACTAGGAGATCTCAGCCACCCGGAGCCCCCGCCCACGCCC
1 ] ] 1 ]

GTCGGCGGGGCCGCCCCGGGTGGCTTCGGTCGGAGCCATGGGGTCGTGCGCTCCTTTCGGTCGGGCGCTGCGGGTCGTGGGGCGGGCGTCAGGCACCGGEG

T T T
CAGCCGCCCCGGCGGGGCCCACCGAAGCCAGCCTCGGTACCCCAGCACGCGAGGAAAGCCAGCCCGCGACGCCCAGCACCCCGCCCGCAGTCCGTGGLCC

Puromyc...istance

CTTGCGGGTCATGCACCAGGTGCGCGGTCCTTCGGGCACCTCGACGTCGGCGGTGACGGTGAAGCCGAGCCGCTCGTAGAAGGGGAGGTTGCGGGGCGCG

T T
GAACGCCCAGTACGTGGTCCACGCGCCAGGAAGCCCGTGGAGCTGCAGCCGCCACTGCCACTTCGGCTCGGCGAGCATCTTCCCCTCCAACGCCCCGCGC

Puromycin resistance

L B o o o o N N e R
BssHII

GAGGTCTCCAGGAAGGCGGGCACCCCGGCGCGCTCGGCCGCCTCCACTCCGGGGAGCACGACGGCGCTGCCCAGACCCTTGCCCTGGTGGTCGGGCGAGA
1 ]

CTCCAGAGGTCCTTCCGCCCGTGGGGCCGCGCGAGCCGGCGGAGGTGAGGCCCCTCGTGCTGCCGCGACGGGTCTGGGAACGGGACCACCAGCCCGCTCT

Puromycin resistance

Mscl

CGCCGACGGTGGCCAGGAACCACGCGGGCTCCTTGGGCCGGTGCGGCGCCAGGAGGCCTTCCATCTGTTGCTGCGCGGCCAGCCGGGAACCGCTCAACTC

GCGGCTGCCACCGGTCCTTGGTGCGCCCGAGGAACCCGGCCACGCCGCGGTCCTCCGGAAGGTAGACAACGACGCGCCGGTCGGCCCTTGGCGAGTTGAG

Puromycin resistance

Sacll

GGCCATGCGCGGGCCGATCTCGGCGAACACCGCCCCCGCTTCGACGCTCTCCGGCGTGGTCCAGACCGCCACCGCGGCGCCGTCGTCCGCGACCCACACC

CCGGTACGCGCCCGGCTAGAGCCGCTTGTGGCGGGGGCGAAGCTGCGAGAGGCCGCACCAGGTCTGGCGGTGGCGCCGCGGCAGCAGGCGCTGGGTGTGG

Puromycin resistance
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Rsrll Sall

TTGCCGATGTCGAGCCCGACGCGCGTGAGGAAGAGTTCTTGCAGCTCGGTGACCCGCTCGATGTGGCGGTCCGGGTCGACGGTGTGGCGCGTGGCGGGGT

AACGGCTACAGCTCGGGCTGCGCGCACTCCTTCTCAAGAACGTCGAGCCACTGGGCGAGCTACACCGCCAGGCCCAGCTGCCACACCGCGCACCGCCCCA

Puromycin resistance

Tth111l

AGTCGGCGAACGCGGCGGCGAGGGTGCGTACGGCCCGGGGGACGTCGTCGCGGGTGGCGAGGCGCACCGTGGGCTTGTACTCGGTCATGGAAGGTCGTCT

T T T
TCAGCCGCTTGCGCCGCCGCTCCCACGCATGCCGGGCCCCCTGCAGCAGCGCCCACCGCTCCGCGTGGCACCCGAACATGAGCCAGTACCTTCCAGCAGA

Puromycin resistance

Shbfl
Agel Pstl Avrll

CCTTGTGAGGGGTCAGGGGCGTGGGTCAGGGGATGGTGGCGGCACCGGTCGTGGCGGCCGACCTGCAGGCATGCAAGCTAGCTTTTTGCAAAAGCCTAGG

GGAACACTCCCCAGTCCCCGCACCCAGTCCCCTACCACCGCCGTGGCCAGCACCGCCGGCTGGACGTCCGTACGTTCGATCGAAAAACGTTTTCGGATCC
SV40 Promoter

Sfil

CCTCCAAAAAAGCCTCCTCACTACTTCTGGAATAGCTCAGAGGCCGAGGCGGCCTCGGCCTCTGCATAAATAAAAAAAATTAGTCAGCCATGGGGCGGAG

U T T
GGAGGTTTTTTCGGAGGAGTGATGAAGACCTTATCGAGTCTCCGGCTCCGCCGGAGCCGGAGACGTATTTATTTTTTTTAATCAGTCGGTACCCCGCCTC
SV40 Promoter

AATGGGCGGAACTGGGCGGAGT TAGGGGCGGGATGGGCGGAGT TAGGGGCGGGACTATGGTTGCTGACTAATTGAGATGCATGCTTTGCATACTTCTGCC

= T T
TTACCCGCCTTGACCCGCCTCAATCCCCGCCCTACCCGCCTCAATCCCCGCCCTGATACCAACGACTGATTAACTCTACGTACGAAACGTATGAAGACGG
SV40 Promoter

TGCTGGGGAGCCTGGGGACTTTCCACACCTGGTTGCTGACTAATTGAGATGCATGCTTTGCATACTTCTGCCTGCTGGGGAGCCTGGGGACTTTCCACAC

LR T
ACGACCCCTCGGACCCCTGAAAGGTGTGGACCAACGACTGATTAACTCTACGTACGAAACGTATGAAGACGGACGACCCCTCGGACCCCTGAAAGGTGTG
SV40 Promoter

CAATCTTTCGTC

R e
GTTAGAAAGCAG

B o
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