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Absent Sites 0 Aatll,Absl,Alfl,Alfl',Arsl,Arsl',Ascl,AsiSI,Avrll,Bael,Bael',Blpl,BmgBI,BsiWI,BstAPI,BstEll,BstZ171,Bsu36l,EcoRV,FspAl,MauBl,
Mrel,Ndel,Nrul,Nsil,Pacl,Pasl,Pmel,Pmll,PspXI,Psrl,Psrl',Rsrll,Sacll,SanDI,Sbfl,SexAl,Sfil,SgrDI,SnaBl,Spel,Stul,Swal,

Tth111l,Zral
Acc65I 1 2
Accl 1 3260
Afel 1 3385
Agel 1 942
Ahdl 1 4402
Alel 1 662
AlwNI 1 3925
Apal 1 1075
Asel 1 4574
BamHI 1 3253
Barl 1 191
Barl' 1 159
Bbel 1 1373
BbvCl 1 1260
Bcll 1 1917
Balll 1 37
BsaAl 1 5551
BsaBl 1 3252
BsmBI 1 784
BsrGl 1 1827
BstBI 1 1506
BtgZI 1 5546
CspCl 1 1048
CspCl' 1 1013
Dralll 1 5554
EcolCRI 1 10
EcoRlI 1 1017
Fsel 1 3010
Hpal 1 3151
Kasl 1 1369
Kpnl 1 6
Miul 1 16
Mscl 1 812
Narl 1 1370
Ncol 1 1335
Notl 1 5900
PpuMlI 1 2516
PshAl 1 3324
PspOMI 1 1071
Pvull 1 508
Sacl 1 12
Sall 1 3259
Sfol 1 1371
SgrAl 1 2765
Sphl 1 2000
Srfl 1 29
Xbal 1 2991
Xcml 1 2072
Xhol 1 33
Xmnl 1 5001
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ECcoICRI
Acc65I Sacl Xhol
° ‘ Kpnl ‘ Miul Srfl Bglll
| | |

5 GGTACCGAGCTCTTACGCGTGCTAGCCCGGGCTCGAGATCTctcccaacctatggggtgtactttcatcttcaataaatctctgtttttgcttcattctt

° e 100

3 CCATGGCTCGAGAATGCGCACGATCGGGCCCGAGCTCTAGAgagggttggataccccacatgaaagtagaagttatttagagacaaaaacgaagtaagaa

o TPK1 promoter

[

° L e B B B L B

o

o Barl Fan

5 tcecttgetttgtgegttttgtccaattectttgttcaagacgccaagaacctggacacatcaactggtaacaGCTCTTCATAGGATAAACACATGGCAACC

o R B M B A e 200

3 aggaacgaaacacgcaaaacaggttaagaaacaagttctgcggttcttggacctgtgtagttgaccattgtCGAGAAGTATCCTATTTGTGTACCGTTGG

° TPK1 promoter
- |

° R B o B B L L I

o

5 ACTTGTCTATTACATGTGCAGATAGTTTCCTTGTACCCCAATTGTCTTTTAGGTTCATTAAGGTCATATTTAAACATGGACTTTTGAAATTTGTTGTAGC

° o o o T L o o o o T L o o o o e L B - e

3 TGAACAGATAATGTACACGTCTATCAAAGGAACATGGGGTTAACAGAAAATCCAAGTAATTCCAGTATAAATTTGTACCTGAAAACTTTAAACAACATCG

° TPK1 promoter
- |

° L e B L L L L

o

5 TAAACCCgtatataagcatttaggcttcctccttctttgggtcttttcttgtggactcccatgcacatagctgtaagettttcccctgttaaactgtett

° e 400

3 ATTTGGGcatatattcgtaaatccgaaggaggaagaaacccagaaaagaacacctgagggtacgtgtatcgacattcgaaaaggggacaatttgacagaa

° TPK1 promoter
- |

o e B L T L

()

5 aagtcaatttaacctcttaggcccaggtggaaaccttaagagggtagaggGAGATTAGGTTCGCTCACTATTGGAAAAGCCTGTATTGCAACAGTGACGC

° e 500

3 ttcagttaaattggagaatccgggtccacctttggaattctcccatctccCTCTAATCCAAGCGAGTGATAACCTTTTCGGACATAACGTTGTCACTGCG

° TPK1 promoter
-~~~ ]

° T B e e B e o L B s o e

o

° ‘Pvull

5 TCTGCAGCTGCAGATAGGTGGCTTAAAGTTTCTTCCAACAAAAACATTCTGTTTCCACAAAGCAAAGTAAGGAAAGCTCTTAACGGAGTGTTCCCTAAAG

° e 600

3 AGACGTCGACGTCTATCCACCGAATTTCAAAGAAGGTTGTTTTTGTAAGACAAAGGTGTTTCGTTTCATTCCTTTCGAGAATTGCCTCACAAGGGATTTC

° TPK1 promoter
-~~~ ]

° T B e e B e o L B s o e

o

° ‘Alel

5' AAAGCtLLttttttttctttgagatggagtctcgctttgtcgecccagactggagtgcactggtgtgatcttggctcactgcaaccteccggecteececgggt

° e 700

3 TTTCGaaaaaaaaaaagaaactctacctcagagcgaaacagcgggtctgacctcacgtgaccacactagaaccgagtgacgttggaggccggagggccca

° TPK1 promoter
|

° R B o B B L L I

o

o FsmBI

5 tcaagcgattctcctgcectcggectcccgagtagetgggectacaggcgcgcgccaccatgecccggctaattttttgtatttttagtagagacgaggttt

° e 800

3 agttcgctaagaggacggagccggagggctcatcgacccggatgtccgecgegeggtggtacgggeccgattaaaaaacataaaaatcatctctgctccaaa

° TPK1 promoter
- |

o ----'----I----'----I----'----I----'----I----'----I----'----I----'----I----'----I----'----I----'----I
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Mscl

|
caccatgctggccaggctggtctcgaacttctgacctcatgatccgtcecgecteggecteccaaactgetgggattacaggegtgagtcaccgcaccegg

gtggtacgaccggtccgaccagagcttgaagactggagtactaggcaggcggagccggagggtttgacgaccctaatgtecgecactcagtggegtgggec

TPK1 promoter

et
Agel

CCAGGAAGGAAAGCTTTTAACCCGACGGCTCAGGGAGGACACCGGTAGCAGGACTAGAAGCAGCACAGTGGAAAGTAAGTTTGGCTTGGAAGCTAGGTCA

ggTCCTTCCTTTCGAAAATTGGGCTGCCGAGTCCCTCCTGTGGCCATCGTCCTGATCTTCGTCGTGTCACCTTTCATTCAAACCGAACCTTCGATCCAGT
RORaIEha 90.1%

TPK1 promoter

' PspOMI
EcoRlI CspCl ‘ Apal

| | |
AGCATGGGTGATAGGGAATTCGCCACTTAGTTTGAAGCAAATGGCCTCCTTGTTAAAGCTGAGTGCAGAGGGCCCGGCAGCAGTACTACAGCTAGCAGAA

TCGTACCCACTATCCCTTAAGCGGTGAATCAAACTTCGTTTACCGGAGGAACAATTTCGACTCACGTCTCCCGRGCCGTCGTCATGATGTCGATCGTCTT
[cATA-L... 94.0%
[ kzo08% |
[[NF-kB 83296 ]

CspCl

=

TPK1 promoter

CCAGCCCAGAAAACGAAGCCTTGGAGACTTGAGGTGGGTAGTGCCGGACGCAGAGCACAGGGCGCGGCTCCCACTTGCCTCCGGCTCCCGGAAGCGGGCG

GGTCGGGTCTTTTGCTTCGGAACCTCTGAACTCCACCCATCACGGCCTGCGTCTCGTGTCCCGCGCCGAGGGTGAACGGAGGCCGAGGGCCTTCGCCCGC
[deita £ 91.5% | [c-Ets 9... 89.5%]

TPK1 promoter

T T T T T T T T T T T T T T T T T T T
BbvCl

GGGCCACCTCGCGTCCCGGGGGCTAAAACCTGCGAGCGAGGACCGCGCGCCAAGGCTCCTCAGCCGAGCGCCGAGCGGTCGATCGCCGTAGCTCCCGCAG

CCCGGTGGAGCGCAGGGCCCCCGATTTTGGACGCTCGCTCCTGGCGCGCGGTTCCCGAGGAGTCGGCTCGCGGCTCGCCAGCTAGCGGCATCGAGGGCGTC
TPK1 promoter

Kasl
Narl
Sfol

Ncol ‘ ‘Bbel

\
CCTGCGATCTCCAGTCTGTGGCTCCTACCGCCACCATGGAAGACGCCAAAAACATAAAGAAAGGCCCGGCGCCATTCTATCCGCTGGAAGATGGAACCGC

e LR LI T T
GGACGCTAGAGGTCAGACACCGAGGATGGCGGTGGTACCTTCTGCGGTTTTTGTATTTCTTTCCGGGCCGCGGTAAGATAGGCGACCTTCTACCTTGGCG

TPK1 promoter GLprimer2 binding site
>

Luciferase

TGGAGAGCAACTGCATAAGGCTATGAAGAGATACGCCCTGGTTCCTGGAACAATTGCTTTTACAGATGCACATATCGAGGTGGACATCACTTACGCTGAG

e T T T
ACCTCTCGTTGACGTATTCCGATACTTCTCTATGCGGGACCAAGGACCTTGTTAACGAAAATGTCTACGTGTATAGCTCCACCTGTAGTGAATGCGACTC

Luciferase

900

1000

1100

1200

1300

1400

1500
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BstBI

TACTTCGAAATGTCCGTTCGGTTGGCAGAAGCTATGAAACGATATGGGCTGAATACAAATCACAGAATCGTCGTATGCAGTGAAAACTCTCTTCAATTCT

e e 1600
ATGAAGCTTTACAGGCAAGCCAACCGTCTTCGATACTTTGCTATACCCGACTTATGTTTAGTGTCTTAGCAGCATACGTCACTTTTGAGAGAAGTTAAGA
Luciferase
|
T L T T  E o B B S Mo ol ST Ee
TTATGCCGGTGTTGGGCGCGTTATTTATCGGAGTTGCAGT TGCGCCCGCGAACGACATTTATAATGAACGTGAATTGCTCAACAGTATGGGCATTTCGCA
e 1/00)
AATACGGCCACAACCCGCGCAATAAATAGCCTCAACGTCAACGCGGGCGCTTGCTGTAAATATTACTTGCACTTAACGAGTTGTCATACCCGTAAAGCGT
Luciferase
|
T L T T  E o B B S Mo ol ST Ee
GCCTACCGTGGTGTTCGTTTCCAAAAAGGGGTTGCAAAAAATTTTGAACGTGCAAAAAAAGCTCCCAATCATCCAAAAAATTATTATCATGGATTCTAAA
B o I o B e et L s e S SN 11010
CGGATGGCACCACAAGCAAAGGTTTTTCCCCAACGTTTTTTAAAACTTGCACGTTTTTTTCGAGGGTTAGTAGGTTTTTTAATAATAGTACCTAAGATTT
Luciferase
|
R R B T R T B N
‘BerI
ACGGATTACCAGGGATTTCAGTCGATGTACACGTTCGTCACATCTCATCTACCTCCCGGTTTTAATGAATACGATTTTGTGCCAGAGTCCTTCGATAGGG
B B e B e e ot L o s e e S S K21 010
TGCCTAATGGTCCCTAAAGTCAGCTACATGTGCAAGCAGTGTAGAGTAGATGGAGGGCCAAAATTACTTATGCTAAAACACGGTCTCAGGAAGCTATCCC
Luciferase
|
R R B R .

‘Bcll ‘Sphl
ACAAGACAATTGCACTGATCATGAACTCCTCTGGATCTACTGGTCTGCCTAAAGGTGTCGCTCTGCCTCATAGAACTGCCTGCGTGAGATTCTCGCATGC
et 2000
TGTTCTGTTAACGTGACTAGTACTTGAGGAGACCTAGATGACCAGACGGATTTCCACAGCGAGACGGAGTATCTTGACGGACGCACTCTAAGAGCGTACG

Luciferase
|
o e e s e L e o B

‘Xcml

CAGAGATCCTATTTTTGGCAATCAAATCATTCCGGATACTGCGATTTTAAGTGTTGTTCCATTCCATCACGGTTTTGGAATGTTTACTACACTCGGATAT
e e 2100
GTCTCTAGGATAAAAACCGTTAGTTTAGTAAGGCCTATGACGCTAAAATTCACAACAAGGTAAGGTAGTGCCAAAACCTTACAAATGATGTGAGCCTATA

Luciferase
|
o e e o e B o S Y
TTGATATGTGGATTTCGAGTCGTCTTAATGTATAGATTTGAAGAAGAGCTGTTTCTGAGGAGCCTTCAGGATTACAAGATTCAAAGTGCGCTGCTGGTGC

it e e e e e 2200

et frit fot
AACTATACACCTAAAGCTCAGCAGAATTACATATCTAAACTTCTTCTCGACAAAGACTCCTCGGAAGTCCTAATGTTCTAAGTTTCACGCGACGACCACG

Luciferase

CAACCCTATTCTCCTTCTTCGCCAAAAGCACTCTGATTGACAAATACGATTTATCTAATTTACACGAAATTGCTTCTGGTGGCGCTCCCCTCTCTAAGGA

1
GTTGGGATAAGAGGAAGAAGCGGTTTTCGTGAGACTAACTGTTTATGCTAAATAGATTAAATGTGCTTTAACGAAGACCACCGCGAGGGGAGAGATTCCT

Luciferase

AGTCGGGGAAGCGGTTGCCAAGAGGTTCCATCTGCCAGGTATCAGGCAAGGATATGGGCTCACTGAGACTACATCAGCTATTCTGATTACACCCGAGGGG

T T T
TCAGCCCCTTCGCCAACGGTTCTCCAAGGTAGACGGTCCATAGTCCGTTCCTATACCCGAGTGACTCTGATGTAGTCGATAAGACTAATGTGGGCTCCCC

Luciferase

2300

2400
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GATGATAAACCGGGCGCGGTCGGTAAAGTTGTTCCATTTTTTGAAGCGAAGGTTGTGGATCTGGATACCGGGAAAACGCTGGGCGTTAATCAAAGAGGCG

et f —
CTACTATTTGGCCCGCGCCAGCCATTTCAACAAGGTAAAAAACTTCGCTTCCAACACCTAGACCTATGGCCCTTTTGCGACCCGCAATTAGTTTCTCCGC

Luciferase

PpuMI

\
AACTGTGTGTGAGAGGTCCTATGATTATGTCCGGTTATGTAAACAATCCGGAAGCGACCAACGCCTTGATTGACAAGGATGGATGGCTACATTCTGGAGA

T
TTGACACACACTCTCCAGGATACTAATACAGGCCAATACATTTGTTAGGCCTTCGCTGGTTGCGGAACTAACTGTTCCTACCTACCGATGTAAGACCTCT

Luciferase

CATAGCTTACTGGGACGAAGACGAACACTTCTTCATCGTTGACCGCCTGAAGTCTCTGATTAAGTACAAAGGCTATCAGGTGGCTCCCGCTGAATTGGAA

1 1
GTATCGAATGACCCTGCTTCTGCTTGTGAAGAAGTAGCAACTGGCGGACTTCAGAGACTAATTCATGTTTCCGATAGTCCACCGAGGGCGACTTAACCTT

Luciferase

SgrAl

|
TCCATCTTGCTCCAACACCCCAACATCTTCGACGCAGGTGTCGCAGGTCTTCCCGACGATGACGCCGGTGAACTTCCCGCCGCCGTTGTTGTTTTGGAGC

1
AGGTAGAACGAGGTTGTGGGGTTGTAGAAGCTGCGTCCACAGCGTCCAGAAGGGCTGCTACTGCGGCCACTTGAAGGGCGGCGGCAACAACAAAACCTCG

Luciferase

ACGGAAAGACGATGACGGAAAAAGAGATCGTGGATTACGTCGCCAGTCAAGTAACAACCGCGAAAAAGT TGCGCGGAGGAGTTGTGTTTGTGGACGAAGT

T " UL
TGCCTTTCTGCTACTGCCTTTTTCTCTAGCACCTAATGCAGCGGTCAGTTCATTGTTGGCGCTTTTTCAACGCGCCTCCTCAACACAAACACCTGCTTCA

Luciferase

Xbal

|
ACCGAAAGGTCTTACCGGAAAACTCGACGCAAGAAAAATCAGAGAGATCCTCATAAAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAATTCTAGAGTCGG

T T
TGGCTTTCCAGAATGGCCTTTTGAGCTGCGTTCTTTTTAGTCTCTCTAGGAGTATTTCCGGTTCTTCCCGCCTTTCTAGCGGCACATTAAGATCTCAGCC

Luciferase
1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]
L o e e e e e N I e A B o LA e e e S

Fsel

\
GGCGGCCGGCCGCTTCGAGCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTT

CCGCCGGCCGGCGAAGCTCGTCTGTACTATTCTATGTAACTACTCAAACCTGTTTGGTGTTGATCTTACGTCACTTTTTTTACGAAATAAACACTTTAAA
SVA40 late poly

Hpal

GTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTG

LN T T
CACTACGATAACGAAATAAACATTGGTAATATTCGACGTTATTTGTTCAATTGTTGTTGTTAACGTAAGT. TACAAAGTCCAAGTCCCCCTCCACAC
SV40 late poly

BsaBl Sall
‘ ‘BamHI Accl

GGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTAAAATCGATAAGGATCCGTCGACCGATGCCCTTGAGAGCCTTCAACCCAGTCAGCTCCTT

LR T T T T
CCTCCAAAAAATTTCGTTCATTTTGGAGATGTTTACACCATTTTAGCTATTCCTAGGCAGCTGGCTACGGGAACTCTCGGAAGT TGGGTCAGTCGAGGAA
SV40 late poly

2500

2600

2700

2800

2900

3000

3100

3200

3300
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PshAl Afel

CCGGTGGGCGCGGGGCATGACTATCGTCGCCGCACTTATGACTGTCTTCTTTATCATGCAACTCGTAGGACAGGTGCCGGCAGCGCTCTTCCGCTTCCTC

LR I I I
GGCCACCCGCGCCCCGTACTGATAGCAGCGGCGTGAATACTGACAGAAGAAATAGTACGTTGAGCATCCTGTCCACGGCCGTCGCGAGAAGGCGAAGGAG
RVprimer4 binding site

GCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCA

e LR T T T T T T T T
CGAGTGACTGAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGCCATAGTCGAGTGAGTTTCCGCCATTATGCCAATAGGTGTCTTAGTCCCCTATTGCGT

GGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATC

1 A 1 1 L L 1
CCTTTCTTGTACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGGCATTTTTCCGGCGCAACGACCGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAG
-+

ACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCC

UL L T T T T UL B T
TGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGG

GACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTC

1 1
CTGGGACGGCGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTATCGAGTGCGACATCCATAGAGTCAAGCCACATCCAG

GTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACG

e I I I I I I I I I
CAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAGCAGAACTCAGGTTGGGCCATTCTGTGC
1 ]

AlwNI

ACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTA

T
TGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGAT

CACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGT

LA T T T T T T T T
GTGATCTTCTTGTCATAAACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGGCGACCA

AGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGA

LR LR B L | LB DAL B B LI LI DAL B B DL L B LA L |
TCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGCCCCAGACTGCGAGTCACCT

ACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAG

UL B 1 1 1 1 LB B |
TGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTC

TATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTC

U T T T
ATATATACTCATTTGAACCAGACTGTCAATGGTTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAG

beta-lactamase

Ahdl

CCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAG

T T T
GGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGGTCTAAATAGTC

beta-lactamase

3400

3500

3600

3700

3800

3900

4000

4100

4200

4300

4400

4500
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Asel

CAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAG

T T
GTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGAAATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTC

beta-lactamase

TAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCC

et frit
ATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGATGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGG

beta-lactamase

CAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGT

LA T T T T
GTTGCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTCACA

beta-lactamase

TATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTG

T " T T
ATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGCATTCTACGAAAAGACACTGACCACTCATGAGTTGGTTCAGTAAGAC

beta-lactamase

AGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAA

T T T
TCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTATGCCCTATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTTT

beta-lactamase

Xmnl

CGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTT

GCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAA

beta-lactamase

TCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTT

T T T
AGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTATGAGTATGAGAAGGAAAA

beta-lactamase

TCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTT

1 T i e
AGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAA
-

CCCCGAAAAGTGCCACCTGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAG

LR I
GGGGCTTTTCACGGTGGACTGCGCGGGACATCGCCGCGTAATTCGCGCCGCCCACACCACCAATGCGCGTCGCACTGGCGATGTGAACGGTCGCGGGATC
f1 origin

CGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAG

AL I AL IR LA AL IELEL LA LA IELAL AL L IR L L AL AL BEL AL B IR B | L L L
GCGGGCGAGGAAAGCGAAAGAAGGGAAGGAAAGAGCGGTGCAAGCGGCCGAAAGGGGCAGTTCGAGATTTAGCCCCCGAGGGAAATCCCAAGGCTAAATC
f1 origin

4600

4700

4800

4900

5000

5100

5200

5300

5400

5500
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BsaAl
o BtgZI Dralll
5' TGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAG
E e B S e B L B o e e AL
3 ACGAAATGCCGTGGAGCTGGGGTTTTTTGAACTAATCCCACTACCAAGTGCATCACCCGGTAGCGGGACTATCTGCCAAAAAGCGGGAAACTGCAACCTC
° f1 origin
0 R e
o
5 TCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGG
0 e et 5700
3 AGGTGCAAGAAATTATCACCTGAGAACAAGGTTTGACCTTGTTGTGAGTTGGGATAGAGCCAGATAAGAAAACTAAATATTCCCTAAAACGGCTAAAGCC
° f1 origin
0 B L L o e L o e e e B o
o
5 CCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGCTTACAATTTGCCATTCGCCATTCAGGCTGCGCAA
° e et 5800
3 GGATAACCAATTTTTTACTCGACTAAATTGTTTTTAAATTGCGCTTAAAATTGTTTTATAATTGCGAATGTTAAACGGTAAGCGGTAAGTCCGACGCGTT
° f1 origin ]
0 T T B AL B S e et oo o S e
° Notl
5 CTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCCCAAGCTACCATGATAAGTAAGTAATATTAAGGTACGGGAGGTACTTGGAGCG
L o o o o L B o e o e o o o T B oy o T e o s = o = S A (e 00)
3 GACAACCCTTCCCGCTAGCCACGCCCGGAGAAGCGATAATGCGGTCGGGTTCGATGGTACTATTCATTCATTATAATTCCATGCCCTCCATGAACCTCGC
0 e L B o e et B B e L o
o
5 GCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGATAGTACTAACATACGCTCTCCATCAAAACAAAACGAAACA
F e B e S e e L TR e e e S cl00]0
3 CGGCGTTATTTTATAGAAATAAAAGTAATGTAGACACACAACCAAAAAACACACTTAGCTATCATGATTGTATGCGAGAGGTAGTTTTGTTTTGCTTTGT

Synthetic poly

|

o f f f f f f f f f = f f f f f f f f f
o
5 AAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGATA
° B B L B B B B o s B o 6066
3 TTTGTTTGATCGTTTTATCCGACAGGGGTCACGTTCACGTCCACGGTCTTGTAAAGAGATAGCTA

Synthetic poly

>

o

RVprimer3 binding site
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