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Absent Sites

Acc65I
Accl
Afel
Ahdl
Ajul
Ajul’
Alel
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Asel
BamHI
Bbel
BbvCl
Bcll
Blpl
Bmtl
BsaBl
Bsal
BsmBI
BsrGl
BtgZI
Hindll
Hpal
Kasl
Kpnl
Mlul
Mscl
Narl
Ncol
Ndel
Nhel
Notl
Pmil
Sall
Sfol
SgrAl
Smal
Srfl
Xbal
Xcml
Xmal

0
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Aatll,Absl,Aflll,Agel, Alfl,Alfl', Apal,Arsl,Arsl',Ascl,AsiSI,Avrll,Bael,Bael',Barl,Barl’,Bglll,BmgBI,BsiWI,BssHIIl,BstAPI,BstEll,
BstZ171,CspCl,CspCl',EcoRI,EcoRV,Fall,Fall',FspAl,MauBI,Mrel,Nrul,Nsil,Pacl,Pasl,PfIMI,Pmel,PspOMI,PspXIl,Psrl,Psrl',Pstl,
Rsrll,Sacll,SanDl,Sbfl,SexAl,Sfil,SgrDIl,SnaBl,Spel,Stul,Swal, Tth111l,Xhol,Zral

2
3406
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4548
690
722
1004
5768
5736
4720
3399
1519
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2063
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1973
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3297
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Acc65lI Nhel
Kpnl Mlul Bmtl

GGTACCGAGCTCTTACGCGTGCTAGCctttgtgccttecttgaagcagtaggccggcccaggecctgttgtgaaagacattectagtgaaaccgaatgte

= T
CCATGGCTCGAGAATGCGCACGATCGgaaacacggaaggaacttcgtcatccggcecgggtccgggacaacactttctgtaaggatcactttggcttacag
MX2 promoter

BbvCl Smal

acatcacgctgccaagtctgagattcacattcctcccctcactectcagectetgtecgeccgggetettgggaagagaagtggttcagggataggtgat
1 1 1

LA S L B L L LA LN L BLLL L L L L L L L B L B B L L B L B B BN |
tgtagtgcgacggttcagactctaagtgtaaggaggggagtgaggagtcggagacaggcgggcccgagaacccttctcttcaccaagtccctatccacta
MX2 promoter

cctgacgatgatctcctggtgttaatatttctaatgccaaggttttgaaaaacatgttaagtttctaaatatcttccgtaaagttaagectgcactcaag
1 1

A L L S L B L L BN L L L L I B L I B N B B LA B B NS LN |
ggactgctactagaggaccacaattataaagattacggttccaaaactttttgtacaattcaaagatttatagaaggcatttcaattcggacgtgagttc
MX2 promoter

ggaagtcactacaatgacttagccaagaggagctcaggagtttttttaaacgtatagtgttgatgtctgggagaggatcacgggtggataggagagectga

L L L L L D L L L IR LR L LA AL IR L DL AL AL BN LA |
ccttcagtgatgttactgaatcggttctcctcgagtcctcaaaaaaatttgcatatcacaactacagaccctctcctagtgcccacctatcecctctcgact
MX2 promoter

gagcctgcttcctcccteccagecatcactgecagtecttgagaggettggteccectecceggtgtetggagggcetectectggaggtteccagacctet
1 1

AL L LR DL AL AL AL B L DL LR B RNL R LN RN BL AL R B L DL AL R L L LR N RNL L AL LR R L RNL L R BL AL LR LR DL AL RN R BEL L LR |
ctcggacgaaggagggagggtcggtagtgacggtcaggaactctccgaaccaggggaggggccacagacctcccgaggaggacctccaagggtctggaga
MX2 promoter

tggctctggtgatgggaatgcctggecctecttgactttggtcacagagcaggaagecttagggagcatgeggttgtgcaccttcacttttgcGggtgaa

accgagaccactacccttacggaccgggaggaactgaaaccagtgtctcgtecttcggaatecctegtacgecaacacgtggaagtgaaaacgCecactt
[IEN ...ent]

MX2 promoter

Ajul

aagtaactgaggaccagaaagatgacatgcagctggctcagggctgagttccggagectggggtttgtectggggectecttatctccaatgggaagaaa

= T T T
ttcattgactcctggtctttctactgtacgtcgaccgagtcccgactcaaggcctcggaccccaaacaggaccccggaggaatagaggttacccttettt
MX2 promoter

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 |
Ajul’

accgtcttggttttgcggcggggacctcaggcacgggtgcttggagaaagetgttgaccctecttetttgggttttecgecacctaatgaggggagaggtg

tggcagaaccaaaacgccgcccctggagtccgtgcccacgaacctctttcgacaactgggaggaagaaacccaaaaggcgtggattactcccctctccac
MX2 promoter
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Blpl

acatttgtcaggtgcggctcaggcatgaagctaagcaggacagctcagagcgtccagatcatgtacctgagagcatgtecteggetgtaacaggagtgcea

LA S L B L L LA LN L BLLL L L L L L L L B L B B L L B L B B BN |
tgtaaacagtccacgccgagtccgtacttcgattcgtcctgtcgagtctcgcaggtctagtacatggactctcgtacaggagccgacattgtcecctcacgt
MX2 promoter

e
Pmil

tctgtgaggcccgatacacgaaccacacgtggctattcattcaaattacatggagttcgaagtccagttecttggtegecagtagtcacatttcagageca

agacactccgggctatgtgcttggtgtgcaccgataagtaagtttaatgtacctcaagcttcaggtcaaggaaccagcgtcatcagtgtaaagtctcggt
MX2 promoter

Alel

cacaggtggtactggatggcactgtcagggcagaaccttccagtgactgagccactctgagetgcccccatgeccagecteccctggaatctgttagcaat

LN T T
gtgtccaccatgacctaccgtgacagtcccgtcttggaaggtcactgactcggtgagactcgacgggggtacggtcggaggggaccttagacaatcgtta
MX2 promoter

e
BsmBI

gctgattctcaggcccagcccagacctgacagatcagactcetcetggegggggtggggggacagecgecccgtetecacageteteccaggatteggatge

cgactaagagtccgggtcgggtctggactgtctagtctgagagaccgcccccaccccecectgtcggcggggcagaggtgtcgagagggtcctaagecctacyg
MX2 promoter

L B o o A e L o L e 2 e
Mscl

agctggagtttggggaccactctgtgagtcatctggagagcacgctgataactcagtttcatttctgtggecagatcaagtagtttcatttctcteecty
1 1

L LA L LR LR DL LR AL R BL L AL R BLANL L L B R I L AL L LR L BEL RN AL RN AL RN BL AL AL IR DL AL R B LA LR LR IR R I L |
tcgacctcaaacccctggtgagacactcagtagacctctcgtgcgactattgagtcaaagtaaagacaccggtctagttcatcaaagtaaagagagggac
MX2 promoter

'I'"'I""l""I'"'l""I""l'"'I""l""I'"'l""I""l'"'I""l"":""l""l""l""l
Ndel

tttgttgatgacggagcaggggagggagtggttcatatgccacataaaagtgaagtggaggaaagggAAGATCATTTCTCCATCCTGAACGTGCAGCGOtL

T L UL |
aaacaactactgcctcgtcccctecctcaccaagtatacggtgtattttcacttcacctectttcccTTCTACTAAAGAGGTAGGACTTGCACGTCGCea
[ Exon 1 |

MX2 promoter

Hindlll Ncol

aagagcggggccggtycagggagggetgctttgtgtetgatgcacaAAGCTTGGCATTCCGGTACTGTTGGTAAAGCCACCATGGAAGACGCCAAAAACA
1 1

ttctcgecccggecacgtccctcecccgacgaaacacagactacgtgtTTCCGAACCGTAAGGCCATGACAACCATTTCGGTGGTACCTTCTGCGGTTTTTGT

Luciferase

MX2 promoter GLprimer2 binding site
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Kast

Narl

Sfol

‘ Bbel
|

TAAAGAAAGGCCCGGCGCCATTCTATCCGCTGGAAGATGGAACCGCTGGAGAGCAACTGCATAAGGCTATGAAGAGATACGCCCTGGTTCCTGGAACAAT
1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]
LINLANLENL AL LN LR BN R DL RN LR L L LN IR LR DL RN L L BN L LR R REL NN RN LR AL B R L LA RN DL LR N BN RN L IR AL LR BN L LA L |

U T
ATTTCTTTCCGGGCCGCGGTAAGATAGGCGACCTTCTACCTTGGCGACCTCTCGTTGACGTATTCCGATACTTCTCTATGCGGGACCAAGGACCTTGTTA

Luciferase

GL...te

TGCTTTTACAGATGCACATATCGAGGTGGACATCACTTACGCTGAGTACTTCGAAATGTCCGTTCGGTTGGCAGAAGCTATGAAACGATATGGGCTGAAT

T TS S T S T I S S S D SRR
ACGAAAATGTCTACGTGTATAGCTCCACCTGTAGTGAATGCGACTCATGAAGCTTTACAGGCAAGCCAACCGTCTTCGATACTTTGCTATACCCGACTTA

Luciferase

ACAAATCACAGAATCGTCGTATGCAGTGAAAACTCTCTTCAATTCTTTATGCCGGTGTTGGGCGCGTTATTTATCGGAGTTGCAGTTGCGCCCGCGAACG

L I I I I I
TGTTTAGTGTCTTAGCAGCATACGTCACTTTTGAGAGAAGT TAAGAAATACGGCCACAACCCGCGCAATAAATAGCCTCAACGTCAACGCGGGCGCTTGC

Luciferase

ACATTTATAATGAACGTGAATTGCTCAACAGTATGGGCATTTCGCAGCCTACCGTGGTGTTCGTTTCCAAAAAGGGGTTGCAAAAAATTTTGAACGTGCA
- R R I R R R R R N R ERREERESS

1 } .
TGTAAATATTACTTGCACTTAACGAGTTGTCATACCCGTAAAGCGTCGGATGGCACCACAAGCAAAGGTTTTTCCCCAACGTTTTTTAAAACTTGCACGT

Luciferase

BsrGl

|
AAAAAAGCTCCCAATCATCCAAAAAATTATTATCATGGATTCTAAAACGGATTACCAGGGATTTCAGTCGATGTACACGTTCGTCACATCTCATCTACCT

e T = = T T
TTTTTTCGAGGGTTAGTAGGTTTTTTAATAATAGTACCTAAGATTTTGCCTAATGGTCCCTAAAGTCAGCTACATGTGCAAGCAGTGTAGAGTAGATGGA

Luciferase

Bcll

|
CCCGGTTTTAATGAATACGATTTTGTGCCAGAGTCCTTCGATAGGGACAAGACAATTGCACTGATCATGAACTCCTCTGGATCTACTGGTCTGCCTAAAG

et et ot
GGGCCAAAATTACTTATGCT. CACGGTCTCAGGAAGCTATCCCTGTTCTGTTAACGTGACTAGTACTTGAGGAGACCTAGATGACCAGACGGATTTC

Luciferase

GTGTCGCTCTGCCTCATAGAACTGCCTGCGTGAGATTCTCGCATGCCAGAGATCCTATTTTTGGCAATCAAATCATTCCGGATACTGCGATTTTAAGTGT

U T T UL B
CACAGCGAGACGGAGTATCTTGACGGACGCACTCTAAGAGCGTACGGTCTCTAGGATAAAAACCGTTAGTTTAGTAAGGCCTATGACGCTAAAATTCACA

Luciferase

Xcml

|
TGTTCCATTCCATCACGGTTTTGGAATGTTTACTACACTCGGATATTTGATATGTGGATTTCGAGTCGTCTTAATGTATAGATTTGAAGAAGAGCTGTTT

U UL B T T T T
ACAAGGTAAGGTAGTGCCAAAACCTTACAAATGATGTGAGCCTATAAACTATACACCTAAAGCTCAGCAGAATTACATATCTAAACTTCTTCTCGACAAA

Luciferase

CTGAGGAGCCTTCAGGATTACAAGATTCAAAGTGCGCTGCTGGTGCCAACCCTATTCTCCTTCTTCGCCAAAAGCACTCTGATTGACAAATACGATTTAT

R T T
GACTCCTCGGAAGTCCTAATGTTCTAAGTTTCACGCGACGACCACGGTTGGGATAAGAGGAAGAAGCGGTTTTCGTGAGACTAACTGTTTATGCTAAATA

Luciferase
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CTAATTTACACGAAATTGCTTCTGGTGGCGCTCCCCTCTCTAAGGAAGTCGGGGAAGCGGTTGCCAAGAGGTTCCATCTGCCAGGTATCAGGCAAGGATA

T B
GATTAAATGTGCTTTAACGAAGACCACCGCGAGGGGAGAGATTCCTTCAGCCCCTTCGCCAACGGTTCTCCAAGGTAGACGGTCCATAGTCCGTTCCTAT

Luciferase

TGGGCTCACTGAGACTACATCAGCTATTCTGATTACACCCGAGGGGGATGATAAACCGGGCGCGGTCGGTAAAGTTGTTCCATTTTTTGAAGCGAAGGTT

T LI BRI LR |
ACCCGAGTGACTCTGATGTAGTCGATAAGACTAATGTGGGCTCCCCCTACTATTTGGCCCGCGCCAGCCATTTCAACAAGGTAAAAAACTTCGCTTCCAA

Luciferase

GTGGATCTGGATACCGGGAAAACGCTGGGCGTTAATCAAAGAGGCGAACTGTGTGTGAGAGGTCCTATGATTATGTCCGGTTATGTAAACAATCCGGAAG

1 1 1
CACCTAGACCTATGGCCCTTTTGCGACCCGCAATTAGTTTCTCCGCTTGACACACACTCTCCAGGATACTAATACAGGCCAATACATTTGTTAGGCCTTC

Luciferase

CGACCAACGCCTTGATTGACAAGGATGGATGGCTACATTCTGGAGACATAGCTTACTGGGACGAAGACGAACACTTCTTCATCGTTGACCGCCTGAAGTC

T
GCTGGTTGCGGAACTAACTGTTCCTACCTACCGATGTAAGACCTCTGTATCGAATGACCCTGCTTCTGCTTGTGAAGAAGTAGCAACTGGCGGACTTCAG

Luciferase

TCTGATTAAGTACAAAGGCTATCAGGTGGCTCCCGCTGAATTGGAATCCATCTTGCTCCAACACCCCAACATCTTCGACGCAGGTGTCGCAGGTCTTCCC

R L B B B B T N L L N S
AGACTAATTCATGTTTCCGATAGTCCACCGAGGGCGACTTAACCTTAGGTAGAACGAGGTTGTGGGGTTGTAGAAGCTGCGTCCACAGCGTCCAGAAGGG

Luciferase

SgrAl

\
GACGATGACGCCGGTGAACTTCCCGCCGCCGTTGTTGTTTTGGAGCACGGAAAGACGATGACGGAAAAAGAGATCGTGGATTACGTCGCCAGTCAAGTAA

e T R B T T
CTGCTACTGCGGCCACTTGAAGGGCGGCGGCAACAACAAAACCTCGTGCCTTTCTGCTACTGCCTTTTTCTCTAGCACCTAATGCAGCGGTCAGTTCATT

Luciferase

CAACCGCGAAAAAGTTGCGCGGAGGAGTTGTGTTTGTGGACGAAGTACCGAAAGGTCTTACCGGAAAACTCGACGCAAGAAAAATCAGAGAGATCCTCAT

1 = L B I 1
GTTGGCGCTTTTTCAACGCGCCTCCTCAACACAAACACCTGCTTCATGGCTTTCCAGAATGGCCTTTTGAGCTGCGTTCTTTTTAGTCTCTCTAGGAGTA

Luciferase

Xbal

|
AAAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAATTCTAGAGTCGGGGCGGCCGGCCGCTTCGAGCAGACATGATAAGATACATTGATGAGTTTGGACAA

LA T T T T
TTTCCGGTTCTTCCCGCCTTTCTAGCGGCACATTAAGATCTCAGCCCCGCCGGCCGGCGAAGCTCGTCTGTACTATTCTATGTAACTACTCAAACCTGTT

Luciferase SV40 late poly
> [
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
e

Hpal

|
ACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACA

R I I I I I I
TGGTGTTGATCTTACGTCACTTTTTTTACGAAATAAACACTTTAAACACTACGATAACGAAATAAACATTGGTAATATTCGACGTTATTTGTTCAATTGT
SVA40 late poly

2500
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2700

2800
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BsaBlI
o BamHI
5 ACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTAAAATCGATAAGGA
© e et 3400
3 TGTTGTTAACGTAAGTAAAATACAAAGTCCAAGTCCCCCTCCACACCCTCCAAAAAATTTCGTTCATTTTGGAGATGTTTACACCATTTTAGCTATTCCT
° SV40 late poly J
0 T RSN
o
Sal
o Accl
5 TCCGTCGACCGATGCCCTTGAGAGCCTTCAACCCAGTCAGCTCCTTCCGGTGGGCGCCGGGGCATGACTATCGTCGCCGCACTTATGACTGTCTTCTTTAT
R R B e B B B B B B R IR O B R R R R R R Be=1ele)
3 AGGCAGCTGGCTACGGGAACTCTCGGAAGTTGGGTCAGTCGAGGAAGGCCACCCGCGCCCCGTACTGATAGCAGCGGCGTGAATACTGACAGAAGAAATA
° RVprimer4 binding site
0 e N B o e e B B R L ot B S
o
° Afel

O 0 W o 0 o 0o W o 0o 0 W o0 1o 0 W o Do 0 W o o o ® o o o ®@® o o o W o Do o W o U

CATGCAACTCGTAGGACAGGTGCCGGCAGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCA

LA T T T T T T T T T
GTACGTTGAGCATCCTGTCCACGGCCGTCGCGAGAAGGCGAAGGAGCGAGTGACTGAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGCCATAGTCGAGT

CTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCC

GAGTTTCCGCCATTATGCCAATAGGTGTCTTAGTCCCCTATTGCGTCCTTTCTTGTACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGGCATTTTTCCGG

GCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGAT

T T T T T T T T
CGCAACGACCGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTCCTGATATTTCTA

ACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGC
1 ] ] ] ] ] ] ] ] ] ]

T T
TGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCG

GCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGC

o I I I I I I
CGAAAGAGTATCGAGTGCGACATCCATAGAGTCAAGCCACATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACG

GCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATG
1 ] ] ] ] ] ] ]

-+ 1 T
CGGAATAGGCCATTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCCATAC

TAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGG

e o LB
ATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCTTGTCATAAACCATAGACGCGAGACGACTTCGGTCAATGGAAGCC

AAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCT

it frit it
TTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGGCGACCATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGA

CAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCA

T UL B T T T
GTTCTTCTAGGAAACTAGAAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTCCTAGAAGT

3600

3700

3800

3900

4000

4100

4200

4300

4400
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5 CCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACC
F L I o B e o R s o B L et e S S SR T ]
3 GGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCAATGGTTACGAATTAGTCACTCCGTGG
° beta-lactamase
[

f I f I : I f f f 1 f i I -i I f I f I
° Ahdl
5 TATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCT
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 ATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGA
° beta-lactamase
° f f f f f f f f f - f f f f f f f f f
o
° Bsal
5 GCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTAT
R R R B B B B B B B B R T R By ele)
3 CGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGAAATA
° beta-lactamase
0 : : : : : : : : : Foeort : : : : : : : : :
o
° Asel
5 CCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGT
F e B e e S B e B i ot S R 2010
3 GGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGATGTCCGTAGCA
° beta-lactamase
0 T e
o
5 GGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGC
0 e et AG00)
3 CCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCG
° beta-lactamase
0 B L L o e L o e e e B o
o
5 TCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCG
° e et 5000
3 AGGAAGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGC
° beta-lactamase
0 L L L B T B B
o
5 TAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAA
R R R B B B B B B B IR IR I O B R T R R B I S MR Kele)
3 ATTCTACGAAAAGACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTATGCCCTATT
° beta-lactamase
0 L L L B T B B
o
5 TACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCG
F e B S e e o R o NN V2400
3 ATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGC
° beta-lactamase
0 R e
o
5 ATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGG
0 e et G300
3 TACATTGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCC
° beta-lactamase
0 B L L o e L o e e e B o
o
5' GAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATT
F I o B e o e B e L e o B o o o SN E X0 0]
3 CTTATTCCCGCTGTGCCTTTACAACTTATGAGTATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAA
° beta-lactamase S
° R B i B B B B B Eaaas aaaa e
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TGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGT

LR I I I
ACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGGGGCTTTTCACGGTGGACTGCGCGGGACATCGCCGCGTAATTCGCGCCGCCCA
f1 origin

GTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTC

L L L D L L B | L DL AL B R LA IR AL B IR B |
CACCACCAATGCGCGTCGCACTGGCGATGTGAACGGTCGCGGGATCGCGGGCCAGGAAAGCGAAAGAAGGGAAGGAAAGAGCGGTGCAAGCGGCCGAAAG
f1 origin

S P S
BtgZI

CCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAG

LR T T
GGGCAGTTCGAGATTTAGCCCCCGAGGGAAATCCCAAGGCTAAATCACGAAATGCCGTGGAGCTGGGGTTTTTTGAACTAATCCCACTACCAAGTGCATC
f1 origin

Alol' Alol

TGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCT

LR T
ACCCGGTAGCGGGACTATCTGCCAAAAAGCGGGAAACTGCAACCTCAGGTGCAAGAAATTATCACCTGAGAACAAGGTTTGACCTTGTTGTGAGTTGGGA
f1 origin

ATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACA

LR I I I
TAGAGCCAGATAAGAAAACTAAATATTCCCTAAAACGGCTAAAGCCGGATAACCAATTTTTTACTCGACTAAATTGTTTTTAAATTGCGCTTAAAATTGT
f1 origin

AAATATTAACGCTTACAATTTGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCCCAAGCT

T T T
TTTATAATTGCGAATGTTAAACGGTAAGCGGTAAGTCCGACGCGTTGACAACCCTTCCCGCTAGCCACGCCCGGAGAAGCGATAATGCGGTCGGGTTCGA

f1 origin

Notl

ACCATGATAAGTAAGTAATATTAAGGTACGGGAGGTACTTGGAGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTG

T+ T LR | T T
TGGTACTATTCATTCATTATAATTCCATGCCCTCCATGAACCTCGCCGGCGTTATTTTATAGAAATAAAAGTAATGTAGACACACAACCAAAAAACACAC
Synthetic poly

AATCGATAGTACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATT

LN T
TTAGCTATCATGATTGTATGCGAGAGGTAGTTTTGTTTTGCTTTGTTTTGTTTGATCGTTTTATCCGACAGGGGTCACGTTCACGTCCACGGTCTTGTAA
Synthetic poly

RVprimer3 binding site

TCTCTATCGATA

B e

AGAGATAGCTAT
Sy...ly

—

R e

5500

5600

5700

5800

5900

6000

6100

6200

6212
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