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pMIR-REP-dCMV-SEMA6D 3" UTR (206-2403) wt

Absent Sites 0 Absl,Alel,Apal,Ascl,AsiSI,Bael,Bael',Barl,Barl',BbvCl,Bcll,Blpl,BmgBI,BpulOl,BstXI,BstZ171,EcolCRI,Fall,Fall',Fsel,FspAl,
MauBlI,Mlul,Mrel,Nael,NgoMIV,Nrul,Pasl,PfIMI,Pmel,Pmll,PshAl,PspOMI,Sacl,SanDI,SgrDI,Spel,Srfl, Swal

Aarl 1 1289 (8272)
Afel 1 954 (8272)

Aflll 1 1998 (8272)
Agel 1 7905 (8272)
Ahdl 1 5959 (8272)
Ajul 1 3448 (8272)
Ajul' 1 3480 (8272)
AlWNI 1 5482 (8272)
BamHI 1 4337 (8272)
Bglll 1 2667 (8272)
BsaBl 1 7121 (8272)
Bsgl 1 1223 (8272)
BsrGl 1 3838 (8272)
BssHII 1 7389 (8272)
BtgZI 1 4587 (8272)
Clal 1 2965 (8272)
CspCl 1 4551 (8272)
CspClI' 1 4516 (8272)
Dralll 1 7280 (8272)
EcoNI 1 2714 (8272)
Eco0109I 1 3150 (8272)
EcoRV 1 2994 (8272)
Hindlll 1 463(8272)

Hpal 1 7020 (8272)
Mscl 1 7473 (8272)
Notl 1 407 (8272)

Pacl 1 3010 (8272)
PpuMI 1 3150 (8272)
PspXI 1 2678 (8272)
Rsrll 1 7729 (8272)
Sacll 1 7636 (8272)
Sall 1 7736 (8272)
Shbfl 1 7928 (8272)
Sfil 1 8010 (8272)
SgrAl 1 2900 (8272)
Tth111l 1 7805 (8272)
Xceml 1 3598 (8272)
Xhol 1 2678 (8272)
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TCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCG

U T LR L T
AGCGCGCAAAGCCACTACTGCCACTTTTGGAGACTGTGTACGTCGAGGGCCTCTGCCAGTGTCGAACAGACATTCGCCTACGGCCCTCGTCTGTTCGGGC

TCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATA

et ot
AGTCCCGCGCAGTCGCCCACAACCGCCCACAGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACTTTAT

CCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTAT

U T T T
GGCGTGTCTACGCATTCCTCTTTTATGGCGTAGTCCGCGGTAAGCGGTAAGTCCGACGCGTTGACAACCCTTCCCGCTAGCCACGCCCGGAGAAGCGATA

TACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAA

LI B IR T T
ATGCGGTCGACCGCTTTCCCCCTACACGACGTTCCGCTAATTCAACCCATTGCGGTCCCAAAAGGGTCAGTGCTGCAACATTTTGCTGCCGGTCACGGTT
pPMIR-REP seq fwd

Notl Hindlll

| |
GCTAGCGGCCGCATACAAAAAACCAACACACAGATCCAATGAAAATAAAAGATCCTTTATTAAGCTTGCGGTGTTAAAAACCCAAAGTACATATTATTTA

UL 1 1 U U 1
CGATCGCCGGCGTATGTTTTTTGGTTGTGTGTCTAGGTTACTTTTATTTTCTAGGAAATAATTCGAACGCCACAATTTTTGGGTTTCATGTATAATAAAT
SV40 Poly A Signal SEMAGD 3' UTR

CACATCCACAATACAAGTTTACAAGGTATCTATTCATGTTAAAGTACTCTATAAAACAGTATAGAGACACTTCACTTGAGGGTTACTTTTTATGCCGTAC

U T T T UL B
GTGTAGGTGTTATGTTCAAATGTTCCATAGATAAGTACAATTTCATGAGATATTTTGTCATATCTCTGTGAAGTGAACTCCCAATGAAAAATACGGCATG
SEMAG6D 3' UTR

CATTAAAAAAGATACAATCTGCGTTTACCTTTGCACAAATGGATAAAGCATTTAAAAATTAAATTAACAGGATAGAGACTAGATTTAATGTTAGAAATTT

UL L e L B B R L B A AN
GTAATTTTTTCTATGTTAGACGCAAATGGAAACGTGTTTACCTATTTCGTAAATTTTTAATTTAATTGTCCTATCTCTGATCTAAATTACAATCTTTAAA
SEMAG6D 3' UTR

CAACATAAATACTGATTGAACTCACATTACAAACTACAAGGAAGCACAATGTTACAAAATGTTATCTGGGGTCACATAGAGTTACTGTTCTGTTTTACAC

T = R
GTTGTATTTATGACTAACTTGAGTGTAATGTTTGATGTTCCTTCGTGTTACAATGTTTTACAATAGACCCCAGTGTATCTCAATGACAAGACAAAATGTG

miR-23a 7mer-m8

SEMAG6D 3' UTR

ACGCTGGGATTAATATTGGTAAGGTGAATTCAAACACGTTTGTTGTTGGTGGACTGAGTAGTGTTTATCATTGGTTGGTTTAATTTATTATTAATCTGTA

LI LI LI L T
TGCGACCCTAATTATAACCATTCCACTTAAGTTTGTGCAAACAACAACCACCTGACTCATCACAAATAGTAACCAACCAAATTAAATAATAATTAGACAT
SEMAGD 3' UTR

Afel

|
ATATTTTAGTTGCAAAGCTGAAGTGTTTCAAGAACAGAAATTTTAGCTTTAGCGCTTCCAGAGATCACTGGAAATCACGTTCTTTATAAAACAATGTTCT

L B = 1 1 1 1 1
TATAAAATCAACGTTTCGACTTCACAAAGTTCTTGTCTTT. TCGAAATCGCGAAGGTCTCTAGTGACCTTTAGTGCAAGAAATATTTTGTTACAAGA
SEMAGD 3' UTR

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

UL L B T T B T
AATTTTTTTTCTTATTGACATAGTCATAAAGTGTAAGACATATTTTTACTAGACCAGAAGACGTTGTACAGGAGGGGGTTCATTATCCATGGTTGTCATA

miR-23a 8mer

SEMAG6D 3' UTR

TGTCAAAAGAAATCCAGTTGAACTCATTTGCCTGATTACAGCAGGAGCATACCTCTGCCTTGGTACTTTCTAGATTTGGTTCACTAAACAAGTGTGTGGT

LR L B LR LI
ACAGTTTTCTTTAGGTCAACTTGAGTAAACGGACTAATGTCGTCCTCGTATGGAGACGGAACCATGAAAGATCTAAACCAAGTGATTTGTTCACACACCA
SEMA6D 3' UTR

Bsgl Aarl

\
GTGCAGCATATTAACTGAAACAGTCAGCAGGGTTGCGCATCATCAGCCGTAAGTGGTTTCTGCCAAACTACGTATAAATGACGCTCTATAGTTTCTGCAG

U T T UL L T T
CACGTCGTATAATTGACTTTGTCAGTCGTCCCAACGCGTAGTAGTCGGCATTCACCAAAGACGGTTTGATGCATATTTACTGCGAGATATCAAAGACGTC
SEMA6D 3' UTR

GTGTCACATTACCCAGGAAACCTCATTTGAGTTCACATTATCACTGTTTCATCCTTAGGAAAGCAGGAGTGGAATGTTTATCACGGCAAAGAATGTAATG

R e I R R B R R N N N S RRRSE
CACAGTGTAATGGGTCCTTTGGAGTAAACTCAAGTGTAATAGTGACAAAGTAGGAATCCTTTCGTCCTCACCTTACAAATAGTGCCGTTTCTTACATTAC
miR-23a 7mer-m8 miR-23a 8mer mi..m8

SEMAGD 3' UTR

CTGCTATGAGGTCGGATTATGTAACAAATAATTGTCCTAGGTTGTTTCTGTGATTTTTTGAAAAGAGTCTTTTTAGGTGCTGGTTGAAAAACATTTACAA

o e o S o e I o e

GACGATACTCCAGCCTAATACATTGTTTATTAACAGGATCCAACAAAGACACTAAAAAACTTTTCTCAGAAAAATCCACGACCAACTTTTTGTAAATGTT
miR-155 7mer-m8

SEMAGD 3' UTR

CTGGCACTCAGTAAATAATGTGCTATACTGAAAACACTTGACAGATTTTAGTACTTCTATCATTCTCATGAATAAGGCACAAAATGCACAGATTCAGGTA

= UL 1 1 1 1
GACCGTGAGTCATTTATTACACGATATGACTTTTGTGAACTGTCTAAAATCATGAAGATAGTAAGAGTACTTATTCCGTGTTTTACGTGTCTAAGTCCAT
SEMAGD 3' UTR

AACTCACATGTGGTATTTACAGTATATTGTCATTACCTGCATGACTTAGGAGAAAATTCTCACATAACACAACACAGACAACATGATTGCACCACTGTTA

U T T T = UL T
TTGAGTGTACACCATAAATGTCATATAACAGTAATGGACGTACTGAATCCTCTTTTAAGAGTGTATTGTGTTGTGTCTGTTGTACTAACGTGGTGACAAT
SEMAG6D 3' UTR

GGTTTTTACAGACTGTTTCTGTTAAGCCAATTACAATTCCTTTCATATGTCTTTCTTTTGTCTTCTATTTTTGTTTGTTTGTTTGTTTTTTGTTTCTTAC

LR | I I I
AAAAATGTCTGACAAAGACAATTCGGTTAATGTTAAGGAAAGTATACAGAAAGAAAACAGAAGATAAAAACAAACAAACAAACAAAAAACAAAGAATG
SEMA6D 3' UTR

Q

CTTGGGGGGTAGGAGGAGTTAAAGGAGGAGAAATTTTACTATTGGGGGGGGGGAAACGAACACAATCAAAATAAAACCTTATTAGTGTGTCCAAGGTTAA

R = LI L I
GAACCCCCCATCCTCCTCAATTTCCTCCTCTTTAAAATGATAACCCCCCCCCCTTTGCTTGTGTTAGTTTTATTTTGGAATAATCACACAGGTTCCAATT
SEMAGD 3' UTR

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

|
ATAGAGTGACTCAGGCTTTGATTCACAGTGGACAGGAAAATTTTACTACTGAATACTGGAAAATAAATCAAGGATACCTCTTAATATCTTGATCTCCTTA

T L B B T T
TATCTCACTGAGTCCGAAACTAAGTGTCACCTGTCCTTT TGATGACTTATGACCTTTTATTTAGTTCCTATGGAGAATTATAGAACTAGAGGAAT

miR-27a 8mer

SEMAG6D 3' UTR

AGCTGGCAAGACTGGAATACAAGTTTTAATGAATAGCAGCACAAAATCACTTGCAACTCTTACATTCTGGCATTGGGTACCACATAAGTAAAGTTCATCA

LB | T LI LR LI
TCGACCGTTCTGACCTTATGTTCAAAATTACTTATCGTCGTGTTTTAGTGAACGTTGAGAATGTAAGACCGTAACCCATGGTGTATTCATTTCAAGTAGT
miR-503 7mer-1A

SEMAG6D 3' UTR

TTTTGATGGTCAAAGGAGCCTCGATTCTATTCCTCTTTCAAAGCTGAACCCAATGGACTCCTGTGGGAAATAGTATTGTCTCTCGTTCGGTCATGCTTAA

U T
AAAACTACCAGTTTCCTCGGAGCTAAGATAAGGAGAAAGTTTCGACTTGGGT TACCTGAGGACACCCTTTATCATAACAGAGAGCAAGCCAGTACGAATT
SEMA6D 3' UTR

TGTAAACAACTCCATAGCACAAAAAGATGCAATGGGCACCTAAACAAATCCTAGTGGGTACAGAACACACACACACACACACACACACACACACACACGC

L B | T R
ACATTTGTTGAGGTATCGTGTTTTTCTACGTTACCCGTGGATTTGTTTAGGATCACCCATGTCTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCG
SEMAGD 3' UTR

ACACACACAACAAGTTTGTTGGTGGCATGAAAAAGATGCCACACATGAAAAAAAAATGCTACAGCTTGGGTCAAAGATTGAATTTTTAGCAAACTGCTTG
1 ] ] 1 ] 1 ] ] ] ] ]

LA L LR L L L AL LR L L L LI LELELELE L L
TGTGTGTGTTGTTCAAACAACCACCGTACTTTTTCTACGGTGTGTACTTTTTTTTTACGATGTCGAACCCAGTTTCTAACTTAAAAATCGTTTGACGAAC
SEMAGD 3' UTR

GTAATCTACAAGTTCATTTCTTTGAGATATTACCATCTTTTTTTTGACATTTGTGCAAGAGGCAAGGTGAATGCATACATATTAAAATGTTCACATTTAA

U T T T T UL B
CATTAGATGTTCAAGTAAAGAAACTCTATAATGGTAGAAAAAAAACTGTAAACACGTTCTCCGTTCCACTTACGTATGTATAATTTTACAAGTGTAAATT

miR-23a 8mer

SEMAG6D 3' UTR

TGGGAAGACCACACATAATGGCAGTCTACATTGAACCCATTTTCAAGTATTTGTTCACAGATTCTTCTGAGTACTGTTATCAGCTCTTTATACTGGTAAG

= T LRI L T
ACCCTTCTGGTGTGTATTACCGTCAGATGTAACTTGGGTAAAAGTTCATAAACAAGTGTCTAAGAAGACTCATGACAATAGTCGAGAAATATGACCATTC
miR-23a 8mer miR-27a 7mer-1A

SEMAG6D 3' UTR

PspXI
Bglll Xhol

GTAGCCCCTGTGAGCTACACATCTCTTTAGCTTCAAACAAAAGAAATGGAATGACCAGCACCTTCAGATCTCATCACTCGAGCAATTTGGACTTTCCGCC

LA LI LR DL T T T
CATCGGGGACACTCGATGTGTAGAGAAATCGAAGTTTGTTTTCTTTACCTTACTGGTCGTGGAAGTCTAGAGTAGTGAGCTCGTTAAACCTGAAAGGCGG

SEMAG6D 3' UTR Luciferase
s | <
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
e } } } } } } }

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

CTTCTTGGCCTTTATGAGGATCTCTCTGATTTTTCTTGCGTCGAGTTTTCCGGTAAGACCTTTCGGTACTTCGTCCACAAACACAACTCCTCCGCGCAAC

LR I I I I
GAAGAACCGGAAATACTCCTAGAGAGACTAAAAAGAACGCAGCTCAAAAGGCCATTCTGGAAAGCCATGAAGCAGGTGTTTGTGTTGAGGAGGCGCGTTG
pMIR-REP seq rev

Luciferase

2800

SgrAl

TTTTTCGCGGTTGTTACTTGACTGGCGACGTAATCCACGATCTCTTTTTCCGTCATCGTCTTTCCGTGCTCCAAAACAACAACGGCGGCGGGAAGTTCAC

T UL T
AAAAAGCGCCAACAATGAACTGACCGCTGCATTAGGTGCTAGAGAAAAAGGCAGTAGCAGAAAGGCACGAGGTTTTGTTGTTGCCGCCGCCCTTCAAGTG

Luciferase

Clal EcoRV

CGGCGTCATCGTCGGGAAGACCTGCCACGCCCGCGTCGAAGATGTTGGGGTGTTGTAACAATATCGATTCCAATTCAGCGGGGGCCACCTGATATCCTTT

T T T T
GCCGCAGTAGCAGCCCTTCTGGACGGTGCGGGCGCAGCTTCTACAACCCCACAACATTGTTATAGCTAAGGTTAAGTCGCCCCCGGTGGACTATAGGAAA

Luciferase

Pacl

GTATTTAATTAAAGACTTCAAGCGGTCAACTATGAAGAAGTGTTCGTCTTCGTCCCAGTAAGCTATGTCTCCAGAATGTAGCCATCCATCCTTGTCAATC

AR B | T T T T
CATAAATTAATTTCTGAAGTTCGCCAGTTGATACTTCTTCACAAGCAGAAGCAGGGTCATTCGATACAGAGGTCTTACATCGGTAGGTAGGAACAGTTAG

Luciferase

Eco0109I
PpuMI

AAGGCGTTGGTCGCTTCCGGATTGTTTACATAACCGGACATAATCATAGGTCCTCTGACACATAATTCGCCTCTCTGATTAACGCCCAGCGTTTTCCCGG

e I I I I
TTCCGCAACCAGCGAAGGCCTAACAAATGTATTGGCCTGTATTAGTATCCAGGAGACTGTGTATTAAGCGGAGAGACTAATTGCGGGTCGCAAAAGGGCC

Luciferase

TATCCAGATCCACAACCTTCGCTTCAAAAAATGGAACAACTTTACCGACCGCGCCCGGTTTATCATCCCCCTCGGGTGTAATCAGAATAGCTGATGTAGT

e T T
ATAGGTCTAGGTGTTGGAAGCGAAGTTTTTTACCTTGTTGAAATGGCTGGCGCGGGCCAAATAGTAGGGGGAGCCCACATTAGTCTTATCGACTACATCA

Luciferase

CTCAGTGAGCCCATATCCTTGTCGTATCCCTGGAAGATGGAAGCGTTTTGCAACCGCTTCCCCGACTTCTTTCGAAAGAGGTGCGCCCCCAGAAGCAATT
1 ] ]

} } = =
GAGTCACTCGGGTATAGGAACAGCATAGGGACCTTCTACCTTCGCAAAACGTTGGCGAAGGGGCTGAAGAAAGCTTTCTCCACGCGGGGGTCTTCGTTAA

Luciferase

Ajul Ajul'

TCGTGTAAATTAGATAAATCGTATTTGTCAATCAGAGTGCTTTTGGCGAAGAATGAAAATAGGGTTGGTACTAGCAACGCACTTTGAATTTTGTAATCCT

U T T
AGCACATTTAATCTATTTAGCATAAACAGTTAGTCTCACGAAAACCGCTTCTTACTTTTATCCCAACCATGATCGTTGCGTGAAACTTAAAACATTAGGA

Luciferase

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

GAAGGGATCGTAAAAACAGCTCTTCTTCAAATCTATACATTAAGACGACTCGAAATCCACATATCAAATATCCGAGTGTAGTAAACATTCCAAAACCGTG

U T T
CTTCCCTAGCATTTTTGTCGAGAAGAAGTTTAGATATGTAATTCTGCTGAGCTTTAGGTGTATAGTTTATAGGCTCACATCATTTGTAAGGTTTTGGCAC

Luciferase

ATGGAATGGGACAACACTTAAAATCGCAGTATCCGGAACGATTTGATTGCCAAAAATAGGATCTCTGGCATGCGAGAATCTGACGCAGGCAGTTCTATGC

T =
TACCTTACCCTGTTGTGAATTTTAGCGTCATAGGCCTTGCTAAACTAACGGTTTTTATCCTAGAGACCGTACGCTCTTAGACTGCGTCCGTCAAGATACG

Luciferase

GGAAGGGCCACACCCTTAGGTAACCCAGTAGATCCAGAGGAATTCATTATCAGTGCAATTGTTTTGTCACGATCAAAGGACTCTGGTACAAAATCGTATT

LA T L B T
CCTTCCCGGTGTGGGAATCCATTGGGTCATCTAGGTCTCCTTAAGTAATAGTCACGTTAACAAAACAGTGCTAGTTTCCTGAGACCATGTTTTAGCATAA

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

BsrGl

CATTAAAACCGGGAGGTAGATGAGATGTGACGAACGTGTACATCGACTGAAATCCCTGGTAATCCGTTTTAGAATCCATGATAATAATTTTCTGGATTAT

—+——t } T T T
GTAATTTTGGCCCTCCATCTACTCTACACTGCTTGCACATGTAGCTGACTTTAGGGACCATTAGGCAAAATCTTAGGTACTATTATTAAAAGACCTAATA

Luciferase

TGGTAATTTTTTTTGCACGTTCAAAATTTTTTGCAACCCCTTTTTGGAAACAAACACTACGGTAGGCTGCGAAATGTTCATACTGTTGAGCAATTCACGT

U T T T
ACCATTAAAAAAAACGTGCAAGTTTTAAAAAACGTTGGGGAAAAACCTTTGTTTGTGATGCCATCCGACGCTTTACAAGTATGACAACTCGTTAAGTGCA

Luciferase

TCATTATAAATGTCGTTCGCGGGCGCAACTGCAACTCCGATAAATAACGCGCCCAACACCGGCATAAAGAATTGAAGAGAGTTTTCACTGCATACGACGA

T T
AGTAATATTTACAGCAAGCGCCCGCGTTGACGTTGAGGCTATTTATTGCGCGGGTTGTGGCCGTATTTCTTAACTTCTCTCAAAAGTGACGTATGCTGCT

Luciferase

TTCTGTGATTTGTATTCAGCCCATATCGTTTCATAGCTTCTGCCAACCGAACGGACATTTCGAAGTATTCCGCGTACGTGATGTTCACCTCGATATGTGC

I T T T
AAGACACTAAACATAAGTCGGGTATAGCAAAGTATCGAAGACGGTTGGCTTGCCTGTAAAGCTTCATAAGGCGCATGCACTACAAGTGGAGCTATACACG

Luciferase

ATCTGTAAAAGCAATTGTTCCAGGAACCAGGGCGTATCTCTTCATAGCCTTATGCAGTTGCTCTCCAGCGGTTCCATCCTCTAGAGGATAGAATGGCGCC

1 1
TAGACATTTTCGTTAACAAGGTCCTTGGTCCCGCATAGAGAAGTATCGGAATACGTCAACGAGAGGTCGCCAAGGTAGGAGATCTCCTATCTTACCGCGG

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

BamHI

GGGCCTTTCTTTATGTTTTTGGCGTCTTCCATGGTGGATCCACGGTTCACTAAACCAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCA

U T
CCCGGAAAGAAATACAAAAACCGCAGAAGGTACCACCTAGGTGCCAAGTGATTTGGTCGAGACGAATATATCTGGAGGGTGGCATGTGCGGATGGCGGGT

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

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

F L I o B e o R s o B L et e S S SR T ]

3 AAACGCAGTTACCCCGCCTCAACAATGCTGTAAAACCTTTCAGGGCAACTAAAACCACGGTTTTGTTTGAGGGTAACTGCAGTTACCCCACCTCTGAACC

° CMV enhancer promoter
|
R T

° CspCI’ CspCl BtgZl

5 AAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCACCATGGTAATAGCGATGACTAATACgtaggttcactGATCT

L o o o L O T o o o T B o o o L o e o o o B - L{e]s)

3 TTTAGGGGCACTCAGTTTGGCGATAGGTGCGGGTAACTACATGACGGTTTTGGCGTAGTGGTACCATTATCGCTACTGATTATGCatccaagtgaCTAGA

° CMV enhancer promoter

0 T L

o

5' GGTACCTTGAATTCATGCTTCTCCTCCCTTTAGTGAGGGTAATTCTCTCTCTCTCCCTATAGTGAGTCGTATTAATTCCTTCTCTTCTATAGTGTCACCT

© et 4700

3 CCATGGAACTTAAGTACGAAGAGGAGGGAAATCACTCCCATTAAGAGAGAGAGAGGGATATCACTCAGCATAATTAAGGAAGAGAAGATATCACAGTGGA

° CMV enhan... promoter

0 R R R R R S R R R

o

5 AAATCGTTGCAATTCGTAATCATGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTA

0 et 4800

3 TTTAGCAACGTTAAGCATTAGTACAGTATCGACAAAGGACACACTTTAACAATAGGCGAGTGTTAAGGTGTGTTGTATGCTCGGCCTTCGTATTTCACAT

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

o

5 AAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATG

F L I o B o o L o O B B L o B e e AL 18]

3 TTCGGACCCCACGGATTACTCACTCGATTGAGTGTAATTAACGCAACGCGAGTGACGGGCGAAAGGTCAGCCCTTTGGACAGCACGGTCGACGTAATTAC

0 e L B o e et B B e L o

o

5 AATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCG

E e B S e B L B o e e A= 0L

3 TTAGCCGGTTGCGCGCCCCTCTCCGCCAAACGCATAACCCGCGAGAAGGCGAAGGAGCGAGTGACTGAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGC

° ColE1 origin

[

0 R R

o

5 GTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACC

0 e et 5100

3 CATAGTCGAGTGAGTTTCCGCCATTATGCCAATAGGTGTCTTAGTCCCCTATTGCGTCCTTTCTTGTACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGG

° ColE1 origin

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

o

5 GTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGG

FE e B e L e T s e e HENSVIOLV)

3 CATTTTTCCGGCGCAACGACCGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTCC

) ColE1 origin

0 T R T B L A A S

o

5 ACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCG

R R B e B B B B B B R IR B B B R I = e16)

3 TGATATTTCTATGGTCCGCAAAGGGGGACCT TCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCCAATGGCCTATGGACAGGCGGAAAGAGGGAAGC

° ColE1 origin

0 T R T B L A A S

o

5 GGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGC

F e B e S o e e L B T o et B = Nt 00

3 CCTTCGCACCGCGAAAGAGTATCGAGTGCGACATCCATAGAGTCAAGCCACATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCG

° ColE1 origin

0 R e

o
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AlwNI

CCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAG

GGCTGGCGACGCGGAATAGGCCATTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTC
ColE1 origin

AGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCA

= T
TCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCTTGTCATAAACCATAGACGCGAGACGACTTCGGT
ColE1 origin

GTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAAAAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAA

LELELEL N B T
CAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTTTTTGGTGGCGACCATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTT
ColE1 origin

AAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAA

= T T
TTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTT
ColE1 origin

AAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATC

LR I I I R R I
TTCCTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCAATGGTTACGAATTAG
ColE1 origin AMPr

Ahdl

AGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTG

T T
TCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGGTAGAC

AMPTr

GCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCC

T
CGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGG
AMPr

TGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCT

T T T T
ACGTTGAAATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGA
AMPr

ACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAA

1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]

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

TGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTT
AMPr

AAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGT

T
TTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACA

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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5 CATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCA
F L I o B o R s e o B B et e S S S Gt
3 GTACGGTAGGCATTCTACGAAAAGACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGT
° AMPr
0 B B o L A TR
o
5' ATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGA
R R R e B B B R B B R IR O O B T R B R B eLelele)
3 TATGCCCTATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACT
° AMPr
0 B B o L A TR
o
5 GATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGC
© e et G700
3 CTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACG
° AMPr
0 R e
o
5 CGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGC
F e o S I o L L B e S s e e S S 151010
3 GCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTATGAGTATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCG
° AMPr ]
0 L B B B e o e
o
5 GGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCA
° e et 6900
3 CCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGGGGCTTTTCACGGTGGACTGCAGATTCTTTGGTAATAATAGT
0 e L B o e et B B e L o
o
5' TGACATTAACCTATAAAAATAGGCGTATCACGAGATTGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTAT
© et 7000
3 ACTGTAATTGGATATTTTTATCCGCATAGTGCTCTAACGTCACTTTTTTTACGAAATAAACACTTTAAACACTACGATAACGAAATAAACATTGGTAATA
o SV40 Poly A
|
0 o R B O o B o L L e o B
o
° Hpal
5 AAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTAC
F e B S e e o R o = N 190
3 TTCGACGTTATTTGTTCAATTGTTGTTGTTAACGTAAGTAAAATACAAAGTCCAAGTCCCCCTCCACACCCTCCAAAAAATTTCGTTCATTTTGGAGATG
0 B L L o e L o e e e B o
o
BsaBl
o
5 AAATGTGGTATGGCTGATTATGATCCTCTAGAGTCGGTGGGCCTCGGGGGCGGGTGCGGCCTCGGCGGGGCCGCCCCGGGTCGCTTCGGTCGGAGCCATG
F e B L e e L e S e e e s 421010/
3 TTTACACCATACCGACTAATACTAGGAGATCTCAGCCACCCGGAGCCCCCGCCCACGCCCCAGCCGCCCCGGCGGGGCCCACCGAAGCCAGCCTCGGTAC
0 e L B o e et B B e L o
o
Dralll
o
5 GGGTCGTGCGCTCCTTTCGGTCGGGCGCTGCGGGTCCTGGGGCGGGCGTCAGGCACCCGGCTTGCGGGTCATGCACCAGGTGCGCGGTCCTTCGGGCACC
R R B B B B B B B IR IR O B B B B R I Mg e16)
3 CCCAGCACGCGAGGAAAGCCAGCCCGCGACGCCCAGCACCCCGCCCGCAGTCCGTGGCCCGAACGCCCAGTACGTGGTCCACGCGCCAGGAAGCCCGTGG
° Puromycin resistance
<
0 e N B o e e B L B S R
o
° BssHII
5 TCGACGTCGGCGGTGACGGTGAAGCCGAGCCGCTCGTAGAAGGGGAGGTTGCGGGGCCCGGAGGTCTCCAGGAAGGCGGGCACCCCGGCGCGCTCGGLCCG
© et TAD0
3 AGCTGCAGCCGCCACTGCCACTTCGGCTCGGCGAGCATCTTCCCCTCCAACGCCCCGCGCCTCCAGAGGTCCTTCCGCCCGTGGGGCCGCGCGAGCCGGL
° Puromycin resistance
0 L o B L T B o B A A A R
o
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Mscl

CCTCCACTCCGGGGAGCACGACGGCGCTGCCCAGACCCTTGCCCTGGTGGTCGGGCGAGACGCCGACGGTGGCCAGGAACCACGCGGGCTCCTTGGGCCG

GGAGGTGAGGCCCCTCGTGCTGCCGCGACGGGTCTGGGAACGGGACCACCAGCCCGCTCTGCGGCTGCCACCGGTCCTTGGTGCGCCCGAGGAACCCGGL

Puromycin resistance

GTGCGGCGCCAGGAGGCCTTCCATCTGTTGCTGCGCGGCCAGCCGGGAACCGCTCAACTCGGCCATGCGCGGGCCGATCTCGGCGAACACCGCCCCCGCT

T
CACGCCGCGGTCCTCCGGAAGGTAGACAACGACGCGCCGGTCGGCCCTTGGCGAGTTGAGCCGGTACGCGCCCGGCTAGAGCCGCTTGTGGCGGGGGCGA

Puromycin resistance

Sacll

TCGACGCTCTCCGGCGTGGTCCAGACCGCCACCGCGGCGCCGTCGTCCGCGACCCACACCTTGCCGATGTCGAGCCCGACGCGCGTGAGGAAGAGTTCTT

AGCTGCGAGAGGCCGCACCAGGTCTGGCGGTGGCGCCGCGGCAGCAGGCGCTGGGTGTGGAACGGCTACAGCTCGGGCTGCGCGCACTCCTTCTCAAGAA

Puromycin resistance

e
Rsrll Sall

GCAGCTCGGTGACCCGCTCGATGTGGCGGTCCGGGTCGACGGTGTGGCGCGTGGCGGCGTAGTCGGCGAACGCGGCGGCGAGGGTGCGTACGGCCCGGGG

1
CGTCGAGCCACTGGGCGAGCTACACCGCCAGGCCCAGCTGCCACACCGCGCACCGCCCCATCAGCCGCTTGCGCCGCCGCTCCCACGCATGCCGGGLCCCC

Puromycin resistance

Tth111l

GACGTCGTCGCGGGTGGCGAGGCGCACCGTGGGCTTGTACTCGGTCATGGAAGGTCGTCTCCTTGTGAGGGGTCAGGGGCGTGGGTCAGGGGATGGTGGC
1 ]

U T T
CTGCAGCAGCGCCCACCGCTCCGCGTGGCACCCGAACATGAGCCAGTACCTTCCAGCAGAGGAACACTCCCCAGTCCCCGCACCCAGTCCCCTACCACCG

Puromycin resistance

Agel Sbfl

GGCACCGGTCGTGGCGGCCGACCTGCAGGCATGCAAGCTAGCTTTTTGCAAAAGCCTAGGCCTCCAAAAAAGCCTCCTCACTACTTCTGGAATAGCTCAG

= T b |
CCGTGGCCAGCACCGCCGGCTGGACGTCCGTACGTTCGATCGAAAAACGTTTTCGGATCCGGAGGTTTTTTCGGAGGAGTGATGAAGACCTTATCGAGTC
SV40 Promoter

Sfil

AGGCCGAGGCGGCCTCGGCCTCTGCATAAATAAAAAAAATTAGTCAGCCATGGGGCGGAGAATGGGCGGAACTGGGCGGAGT TAGGGGCGGGATGGGCGG

U T T
TCCGGCTCCGCCGGAGCCGGAGACGTATTTATTTTTTTTAATCAGTCGGTACCCCGCCTCTTACCCGCCTTGACCCGCCTCAATCCCCGCCCTACCCGCC
SV40 Promoter

AGTTAGGGGCGGGACTATGGTTGCTGACTAATTGAGATGCATGCTTTGCATACTTCTGCCTGCTGGGGAGCCTGGGGACTTTCCACACCTGGTTGCTGAC

= T = =
TCAATCCCCGCCCTGATACCAACGACTGATTAACTCTACGTACGAAACGTATGAAGACGGACGACCCCTCGGACCCCTGAAAGGTGTGGACCAACGACTG
SV40 Promoter

TAATTGAGATGCATGCTTTGCATACTTCTGCCTGCTGGGGAGCCTGGGGACTTTCCACACCAATCTTTCGTC

+——+ } +—+
ATTAACTCTACGTACGAAACGTATGAAGACGGACGACCCCTCGGACCCCTGAAAGGTGTGGTTAGAAAGCAG
SV40 Promoter
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