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Absent Sites 0 Aatll,Absl,Aflll,Agel, Ajul,Ajul’,AlflAIfI',Arsl,Arsl',Ascl,AsiSI,Avrll,Bael,Bael’,Barl,Barl',BbvClI,Bglll,BmgBI,Bmtl,BsiWI,BsmBl,
BssHII,BstAPI,BstEll,Bstz171,CspCl,CspCl',EcoRI,EcoRV,FspAl,MauBl,Mrel,Nhel,Nrul,Nsil,Pacl,Pmel,PspXI,Psrl,Psrl',Pstl,
Rsrll,Sacll,SanDI,Sbfl,SexAl,Sfil,SgrDIl,SnaBl,Spel,Srfl,Swal, Tth1111,Xhol,Zral

Acc65I 1 2(5967)
Accl 1 3161 (5967)
Afel 1 3286 (5967)
Ahdl 1 4303 (5967)
Alel 1 941 (5967)
Apal 1 710 (5967)
Asel 1 4475 (5967)
Bpul0l 1 1024 (5967)
BsaBI 1 3153 (5967)
Bsgl 1 5959 (5967)
BsrGl 1 1728 (5967)
BstXI 1 98 (5967)
BtgZI 1 5447 (5967)
Dralll 1 5455 (5967)
Fsel 1 2911 (5967)
Hpal 1 3052 (5967)
Kpnl 1 6(5967)
Miul 1 16 (5967)
Ndel 1 794 (5967)
Notl 1 5801 (5967)
Pasl 1 645 (5967)
Pcil 1 3410 (5967)
PflMI 1 913 (5967)
Pfol 1 1345 (5967)
Pmil 1 164 (5967)
PshAl 1 3225 (5967)
PspOMI 1 706 (5967)
Pvull 1 568 (5967)
Sall 1 3160 (5967)
SgrAl 1 2666 (5967)
Smal 1 1051 (5967)
Sphl 1 1901 (5967)
Stul 1 373(5967)
Xmal 1 1049 (5967)
Xmnl 1 4902 (5967)
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Acc65lI
Kpnl Mlul BstXI

| |
GGTACCGAGCTCTTACGCGTGGGGTATTGTCGTATTGCGCAGGCTGGTCTTGAACTCCTGGCCTCAGGTGACTCTCCTGCCTCGGCCTCCCAAAGTGCTG

———t T T T
CCATGGCTCGAGAATGCGCACCCCATAACAGCATAACGCGTCCGACCAGAACTTGAGGACCGGAGTCCACTGAGAGGACGGAGCCGGAGGGTTTCACGAC

miR-23a cluster 1088-2251

Pmll

|
GGATTACAGGCGTGAGCCGCCATGCTTGGCCTGAAATTCTTAGTTTTCGAACTAGAGGACCACGTGTTCATTTTGCACCGGGTCCTGAAAATCCTGTATC
1 ] ] ] ] ] ] ] 1 ] 1 ]

IR IR UL B LELELEN L
CCTAATGTCCGCACTCGGCGGTACGAACCGGACTTTAAGAATCAAAAGCTTGATCTCCTGGTGCACAAGT, CGTGGCCCAGGACTTTTAGGACATAG
Myc Max

miR-23a cluster 1088-2251

TTGCCCTGGTGCTGGGCACTTACTGAGTGACATACATACTCGGTGACATCTCACTGGGCTATGCAAAAGAGGCTCTTGGCTCCATTTTACAGATGGGGAA

T T L LR |
AACGGGACCACGACCCGTGAATGACTCACTGTATGTATGAGCCACTGTAGAGTGACCCGATACGTTTTCTCCGAGAACCGAGGTAAAATGTCTACCCCTT
miR-23a cluster 1088-2251

Stul

|
ACTGAAGCTTTGGAGAGTCTTTGGGAAACTGTGGAGCAAGGATTTGAACCTTGGGCTGTTTGGGTGGAGAGGCCTGTATCTTGGAGCTTGGATCCTGTGC

LR I I
TGACTTCGAAACCTCTCAGAAACCCTTTGACACCTCGTTCCTAAACTTGGAACCCGACAAACCCACCTCTCCGGACATAGAACCTCGAACCTAGGACACG
CBF...ycp

Lyf-1

miR-23a cluster 1088-2251

TCTGGGGGGCGGGGGGTGCGTGTCTAGAAAGAGAGGGGGGTGCCTTGCTGCCGGCATCCGCCCTGGTGGGTGTGGGCTAAGCCCTGGCCACTGAGGAGAC
1 ] ] ] ] ] ] ] ] ]

AGACCCCCCGCCCCCCACGCACAGATCTTTCTCTCCCCCCACGGAACGACGGCCGTAGGCGGGACCACCCACACCCGATTCGGGACCGGTGACTCCTCTG
miR-23a cluster 1088-2251

1545 seq fwd

L L L L L L L L B L B A L L B L L B L L B L B L B L L BN |
Pvull

CGGGCCACGGGGGGGGAGGCCCTGGTGGTTTCCTCCTGCCCTCCAGGCTTCTAGGAAGTGGCGCCAGCTGGGGTGAGATCACTTCCTCACCCGCCTGCCT

= T T
GCCCGGTGCCCCCCCCTCCGGGACCACCAAAGGAGGACGGGAGGTCCGAAGATCCTTCACCGCGGTCGACCCCACTCTAGTGAAGGAGTGGGCGGACGGA
miR-23a cluster 1088-2251

PU.1 ...rfect

Pasl

|
GGCCCCCCTTGGCTTCCTCTCCCCATGGCCCCATTTGGCCTGCCCAGGGCTCAATGAGGGGGGAGCTTGGCCATGCAAGTTGCTGTAGCCTCCTTGTCCC

LR T T T
CCGGGGGGAACCGAAGGAGAGGGGTACCGGGGTAAACCGGACGGGTCCCGAGTTACTCCCCCCTCGAACCGGTACGTTCAACGACATCGGAGGAACAGGG
miR-23a cluster 1088-2251

1759 seq rev
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PspOMI
Apal Ndel

|
GCATGGGCCCTCTAGGTATCTCTGCCTCTCCAGTCCTGGGGCTGGAACGGAGGGCACAGCTAGGCTCCAGCTCCCCGTGTGGTGGCTCCTGCATATGAGA

LR T
CGTACCCGGGAGATCCATAGAGACGGAGAGGTCAGGACCCCGACCTTGCCTCCCGTGTCGATCCGAGGTCGAGGGGCACACCACCGAGGACGTATACTCT
miR-23a cluster 1088-2251

AAAGAGCTTCCCTGTGATCAAAGGAAGCATCTGGGGACCTGGAGGGGAGGTGTCCCCAAATCTCATTACCTCCTTTGCTCTCTCTCTCTTTCTCCCCTCC
1 ] ] ] ] ] ] ]

= T
TTTCTCGAAGGGACACTAGTTTCCTTCGTAGACCCCTGGACCTCCCCTCCACAGGGGTTTAGAGTAATGGAGGAAACGAGAGAGAGAGAAAGAGGGGAGG
miR-23a cluster 1088-2251

Oct-1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 UL 1 1 1 1 1 1 1 1 1

PflMI Alel

AGGTGCCAGCCTCTGGCCCCGCCCGGTGCCCCCCTCACCCCTGTGCCACGGCCGGCTGGGGTTCCTGGGGATGGGATTTGCTTCCTGTCACAAATCACAT

= T
TCCACGGTCGGAGACCGGGGCGGGCCACGGGGGGAGTGGGGACACGGTGCCGGCCGACCCCAAGGACCCCTACCCTAAACGAAGGACAGTGTTTAGTGTA
miR-23a cluster 1088-2251

Transcrip...al Start

Xmal
Bpul0l Smal

TGCCAGGGATTTCCAACCGACCCTGAGCTCTGCCACCGAGGATGCTGCCCGGGGACGGGGTGGCAGAGAGGCCCCGAAGCCTGTGCCTGGCCTGAGGAGC

ACGGTCCCTAAAGGTTGGCTGGGACTCGAGACGGTGGCTCCTACGACGGGCCCCTGCCCCACCGTCTCTCCGGGGCTTCGGACACGGACCGGACTCCTCG
miR-23a cluster 1088-2251

NF-kB ??

AGaGCTTAGCTGCTTGTGAGCAGGGTCCACACCAAGTCGTGTTCACAGTGGCTAAGTTCCGCCCCCCAGGCCCTCACCTCCTCTGGATCTGCGATCTAAG

e T T T
TCtCGAATCGACGAACACTCGTCCCAGGTGTGGTTCAGCACAAGTGTCACCGATTCAAGGCGGGGGGTCCGGGAGTGGAGGAGACCTAGACGCTAGATTC
miR-23a cluster 1088-2251

TAAGCTTGGCATTCCGGTACTGTTGGTAAAGCCACCATGGAAGACGCCAAAAACATAAAGAAAGGCCCGGCGCCATTCTATCCGCTGGAAGATGGAACCG

T
ATTCGAACCGTAAGGCCATGACAACCATTTCGGTGGTACCTTCTGCGGTTTTTGTATTTCTTTCCGGGCCGCGGTAAGATAGGCGACCTTCTACCTTGGC

Luciferase
GLprimer2 binding site

Pfol

|
CTGGAGAGCAACTGCATAAGGCTATGAAGAGATACGCCCTGGTTCCTGGAACAATTGCTTTTACAGATGCACATATCGAGGTGGACATCACTTACGCTGA

LI LIS B L B I T
GACCTCTCGTTGACGTATTCCGATACTTCTCTATGCGGGACCAAGGACCTTGTTAACGAAAATGTCTACGTGTATAGCTCCACCTGTAGTGAATGCGACT

Luciferase

GTACTTCGAAATGTCCGTTCGGTTGGCAGAAGCTATGAAACGATATGGGCTGAATACAAATCACAGAATCGTCGTATGCAGTGAAAACTCTCTTCAATTC

1 1 1 1 I U
CATGAAGCTTTACAGGCAAGCCAACCGTCTTCGATACTTTGCTATACCCGACTTATGTTTAGTGTCTTAGCAGCATACGTCACTTTTGAGAGAAGTTAAG

Luciferase
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TTTATGCCGGTGTTGGGCGCGTTATTTATCGGAGTTGCAGTTGCGCCCGCGAACGACATTTATAATGAACGTGAATTGCTCAACAGTATGGGCATTTCGC

T T
AAATACGGCCACAACCCGCGCAATAAATAGCCTCAACGTCAACGCGGGCGCTTGCTGTAAATATTACTTGCACTTAACGAGTTGTCATACCCGTAAAGCG

Luciferase

AGCCTACCGTGGTGTTCGTTTCCAAAAAGGGGTTGCAAAAAATTTTGAACGTGCAAAAAAAGCTCCCAATCATCCAAAAAATTATTATCATGGATTCTAA

T T T
TCGGATGGCACCACAAGCAAAGGTTTTTCCCCAACGTTTTTTAAAACTTGCACGTTTTTTTCGAGGGTTAGTAGGTTTTTTAATAATAGTACCTAAGATT

Luciferase
|
1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]
e
BsrGl

|
AACGGATTACCAGGGATTTCAGTCGATGTACACGTTCGTCACATCTCATCTACCTCCCGGTTTTAATGAATACGATTTTGTGCCAGAGTCCTTCGATAGG

1 1
TTGCCTAATGGTCCCTAAAGTCAGCTACATGTGCAAGCAGTGTAGAGTAGATGGAGGGCC TTACTTATGCTAAAACACGGTCTCAGGAAGCTATCC

Luciferase

GACAAGACAATTGCACTGATCATGAACTCCTCTGGATCTACTGGTCTGCCTAAAGGTGTCGCTCTGCCTCATAGAACTGCCTGCGTGAGATTCTCGCATG

T T
CTGTTCTGTTAACGTGACTAGTACTTGAGGAGACCTAGATGACCAGACGGATTTCCACAGCGAGACGGAGTATCTTGACGGACGCACTCTAAGAGCGTAC

Luciferase

Sphl

CCAGAGATCCTATTTTTGGCAATCAAATCATTCCGGATACTGCGATTTTAAGTGTTGTTCCATTCCATCACGGTTTTGGAATGTTTACTACACTCGGATA

R L B B B B e N L I L B L B S L |
GGTCTCTAGGATAAAAACCGTTAGTTTAGTAAGGCCTATGACGCTAAAATTCACAACAAGGTAAGGTAGTGCCAAAACCTTACAAATGATGTGAGCCTAT

Luciferase

TTTGATATGTGGATTTCGAGTCGTCTTAATGTATAGATTTGAAGAAGAGCTGTTTCTGAGGAGCCTTCAGGATTACAAGATTCAAAGTGCGCTGCTGGTG

e I I I I I
AAACTATACACCTAAAGCTCAGCAGAATTACATATCTAAACTTCTTCTCGACAAAGACTCCTCGGAAGTCCTAATGTTCTAAGTTTCACGCGACGACCAC

Luciferase

CCAACCCTATTCTCCTTCTTCGCCAAAAGCACTCTGATTGACAAATACGATTTATCTAATTTACACGAAATTGCTTCTGGTGGCGCTCCCCTCTCTAAGG

T T T
GGTTGGGATAAGAGGAAGAAGCGGTTTTCGTGAGACTAACTGTTTATGCTAAATAGATTAAATGTGCTTTAACGAAGACCACCGCGAGGGGAGAGATTCC

Luciferase

AAGTCGGGGAAGCGGTTGCCAAGAGGTTCCATCTGCCAGGTATCAGGCAAGGATATGGGCTCACTGAGACTACATCAGCTATTCTGATTACACCCGAGGG

1 1 1
TTCAGCCCCTTCGCCAACGGTTCTCCAAGGTAGACGGTCCATAGTCCGTTCCTATACCCGAGTGACTCTGATGTAGTCGATAAGACTAATGTGGGCTCCC

Luciferase

GGATGATAAACCGGGCGCGGTCGGTAAAGTTGTTCCATTTTTTGAAGCGAAGGTTGTGGATCTGGATACCGGGAAAACGCTGGGCGTTAATCAAAGAGGC

e L DL I LA LI
CCTACTATTTGGCCCGCGCCAGCCATTTCAACAAGGTAAAAAACTTCGCTTCCAACACCTAGACCTATGGCCCTTTTGCGACCCGCAATTAGTTTCTCCG

Luciferase

GAACTGTGTGTGAGAGGTCCTATGATTATGTCCGGTTATGTAAACAATCCGGAAGCGACCAACGCCTTGATTGACAAGGATGGATGGCTACATTCTGGAG

T T T
CTTGACACACACTCTCCAGGATACTAATACAGGCCAATACATTTGTTAGGCCTTCGCTGGTTGCGGAACTAACTGTTCCTACCTACCGATGTAAGACCTC

Luciferase
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ACATAGCTTACTGGGACGAAGACGAACACTTCTTCATCGTTGACCGCCTGAAGTCTCTGATTAAGTACAAAGGCTATCAGGTGGCTCCCGCTGAATTGGA

T
TGTATCGAATGACCCTGCTTCTGCTTGTGAAGAAGTAGCAACTGGCGGACTTCAGAGACTAATTCATGTTTCCGATAGTCCACCGAGGGCGACTTAACCT

Luciferase

SgrAl

ATCCATCTTGCTCCAACACCCCAACATCTTCGACGCAGGTGTCGCAGGTCTTCCCGACGATGACGCCGGTGAACTTCCCGCCGCCGTTGTTGTTTTGGAG

L B DL L LA B I LA BN DL L LA B I L LA B I B L I |
TAGGTAGAACGAGGTTGTGGGGTTGTAGAAGCTGCGTCCACAGCGTCCAGAAGGGCTGCTACTGCGGCCACTTGAAGGGCGGCGGCAACAACAAAACCTC

Luciferase

CACGGAAAGACGATGACGGAAAAAGAGATCGTGGATTACGTCGCCAGTCAAGTAACAACCGCGAAAAAGTTGCGCGGAGGAGTTGTGTTTGTGGACGAAG

1
GTGCCTTTCTGCTACTGCCTTTTTCTCTAGCACCTAATGCAGCGGTCAGTTCATTGTTGGCGCTTTTTCAACGCGCCTCCTCAACACAAACACCTGCTTC

Luciferase

TACCGAAAGGTCTTACCGGAAAACTCGACGCAAGAAAAATCAGAGAGATCCTCATAAAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAATTCTAGAGTCG

T T
ATGGCTTTCCAGAATGGCCTTTTGAGCTGCGTTCTTTTTAGTCTCTCTAGGAGTATTTCCGGTTCTTCCCGCCTTTCTAGCGGCACATTAAGATCTCAGC

Luciferase
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
e

Fsel

GGGCGGCCGGCCGCTTCGAGCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATT

R I I
CCCGCCGGCCGGCGAAGCTCGTCTGTACTATTCTATGTAACTACTCAAACCTGTTTGGTGTTGATCTTACGTCACTTTTTTTACGAAATAAACACTTTAA
SVA40 late poly

e
Hpal

TGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGT

UL T
ACACTACGATAACGAAATAAACATTGGTAATATTCGACGTTATTTGTTCAATTGTTGTTGTTAACGTAAGTAAAATACAAAGTCCAAGTCCCCCTCCACA
SVA40 late poly

Sall
BsaBI Accl

GGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTAAAATCGATAAGGATCCGTCGACCGATGCCCTTGAGAGCCTTCAACCCAGTCAGCTCCT
1 ] ] ] ] ] ] ] ] ]

LR H R I I
CCCTCCAAAAAATTTCGTTCATTTTGGAGATGTTTACACCATTTTAGCTATTCCTAGGCAGCTGGCTACGGGAACTCTCGGAAGTTGGGTCAGTCGAGGA
SVA40 late poly

PshAl Afel

TCCGGTGGGCGCGGGGCATGACTATCGTCGCCGCACTTATGACTGTCTTCTTTATCATGCAACTCGTAGGACAGGTGCCGGCAGCGCTCTTCCGCTTCCT

LR I I
AGGCCACCCGCGCCCCGTACTGATAGCAGCGGCGTGAATACTGACAGAAGAAATAGTACGTTGAGCATCCTGTCCACGGCCGTCGCGAGAAGGCGAAGGA
RVprimer4 binding site

CGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGC

e LR T T T T T T T T
GCGAGTGACTGAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGCCATAGTCGAGTGAGTTTCCGCCATTATGCCAATAGGTGTCTTAGTCCCCTATTGCG
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Pcil

AGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCAT

]
1 e e } s
TCCTTTCTTGTACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGGCATTTTTCCGGCGCAACGACCGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTA
]
— }

CACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTC

1 T
GTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAG

CGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGT

T T
GCTGGGACGGCGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTATCGAGTGCGACATCCATAGAGTCAAGCCACATCCA

CGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACAC

e LR T T T T T T T T
GCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAGCAGAACTCAGGTTGGGCCATTCTGTG

GACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGT TCTTGAAGTGGTGGCCTAACTACGGCT

L I I I
CTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGA

ACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGG

e I I I I I I I I
TGTGATCTTCTTGTCATAAACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGGCGACC

TAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGG

1 LR U U
ATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGCCCCAGACTGCGAGTCACC

AACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAA

—— } } } } } f 4
TTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTT
1 ] ] ] ] ]

GTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACT

T T UL |
CATATATACTCATTTGAACCAGACTGTCAATGGTTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGA

beta-lactamase

Ahdl

CCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCA

1
GGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGGTCTAAATAGT

beta-lactamase

Asel

GCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAA
1 ]

LA T T T T
CGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGAAATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATT

beta-lactamase
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5 GTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTC
F L I o B o o R e o B L et o = S {0 0]
3 CATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGATGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAG
° beta-lactamase
0 L B L A A R
o
5 CCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTG
R R R e B B B B B I O B R e R R R SRS N yele)
3 GGTTGCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTCAC
° beta-lactamase
0 L B L A A R
o
5 TTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCT
F e B e e S B e B i ot S R 2010
3 AATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGCATTCTACGAAAAGACACTGACCACTCATGAGTTGGTTCAGTAAGA
° beta-lactamase
0 R e
o
5 GAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAA
0 e et AG00)
3 CTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTATGCCCTATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTT
° beta-lactamase
° f f f f f f f f f - f f f f f f f f f
o
° Xmnl
5' ACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACT
° e et 5000
3 TGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGA
° beta-lactamase
0 B L L o e L o e e e B o
o
5' TTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTT
0 e e e e e et 5100
3 AAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTATGAGTATGAGAAGGAAA
° beta-lactamase
>

0 L B L o L AL RS m
o
5 TTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATT
© et 5200
3 AAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAA
0 B R R R e R R R R S
o
5 TCCCCGAAAAGTGCCACCTGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTA
F o e e e L B e R e e e m X 010!
3 AGGGGCTTTTCACGGTGGACTGCGCGGGACATCGCCGCGTAATTCGCGCCGCCCACACCACCAATGCGCGTCGCACTGGCGATGTGAACGGTCGCGGGAT
° f1 origin

[
0 B L L o e L o e e e B o
o
5 GCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTA
F L I o S e o R s o B L et e S S SRSV 0]
3 CGCGGGCGAGGAAAGCGAAAGAAGGGAAGGAAAGAGCGGTGCAAGCGGCCGCAAAGGGGCAGTTCGAGATTTAGCCCCCGAGGGAAATCCCAAGGCTAAAT
° f1 origin
0 L B B e L A B R
o
° BtgZI Dralll
5 GTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGA
R R B e B B B B B B R I O B R B R R B=letele)
3 CACGAAATGCCGTGGAGCTGGGGTTTTTTGAACTAATCCCACTACCAAGTGCATCACCCGGTAGCGGGACTATCTGCCAAAAAGCGGGAAACTGCAACCT
° f1 origin
o 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]
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5 GTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCG
F L I o B e o R e o B B et e S S S TGLO 0]
3 CAGGTGCAAGAAATTATCACCTGAGAACAAGGTTTGACCTTGTTGTGAGTTGGGATAGAGCCAGATAAGAAAACTAAATATTCCCTAAAACGGCTAAAGC
° f1 origin
0 L B B e L A B R
o
5' GCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGCTTACAATTTGCCATTCGCCATTCAGGCTGCGCA
R R R R R B B B B B IR IR O B R R B I R N cle)
3 CGGATAACCAATTTTTTACTCGACTAAATTGTTTTTAAATTGCGCTTAAAATTGTTTTATAATTGCGAATGTTAAACGGTAAGCGGTAAGTCCGACGCGT
° f1 origin S
0 L L L B o O B
o
5' ACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCCCAAGCTACCATGATAAGTAAGTAATATTAAGGTACGGGAGGTACTTGGAGC
F e B I S L e L B T e B e N t:10 10
3 TGACAACCCTTCCCGCTAGCCACGCCCGGAGAAGCGATAATGCGGTCGGGTTCGATGGTACTATTCATTCATTATAATTCCATGCCCTCCATGAACCTCG
° B B R R R R R R R R RSN
o
Notl
o
5' GGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGATAGTACTAACATACGCTCTCCATCAAAACAAAACGAAAC
F e o S I o o L B e e e e 1S 010!
3 CCGGCGTTATTTTATAGAAATAAAAGTAATGTAGACACACAACCAAAAAACACACTTAGCTATCATGATTGTATGCGAGAGGTAGTTTTGTTTTGCTTTG
° Synthetic poly
[
0 B L L o e L o e e e B o
o
o Bsgl
5 AAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGATA
° L LA BB B B B B B 5967
3 TTTTGTTTGATCGTTTTATCCGACAGGGGTCACGTTCACGTCCACGGTCTTGTAAAGAGATAGCTAT
Synthetic poly
>
° RVprimer3 binding site
o 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1
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