
Supplementary Figures
Supplementary Figure 1. Schematic of the Traffic Light Reporter (TLR).
(a).  Schematic of the TLR locus harbouring the I-SceI target site embedded within the +1 GFP 
reading frame, followed by the T2A.mCherry ORFs in the +3 reading frame.  (b). Diagram of the 
TLR outcomes following repair pathway choice.  A fluorescent GFP protein will be translated if a 
homology-direct repair (HDR) event occurs, while a fluorescent mCherry protein will be 
expressed if a mutagenic NHEJ event occurs that results in a +3 frameshift.     
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Supplementary Figure 2. Trex2 increases gene disruption frequency of I-SceI mediated breaks
(a). Representative flow plots 72 hours post transfection of HEK293T traffic light reporter cells
with indicated vectors.  Cherry indicates gene disruption rates observed in transfected cells, 
inset flow plots show gating for BFP positive cells to normalize for transfection efficiency. (b) 
Gating analysis of BFP fluorescence (analyzed as low, med, and high) of HEK293T TLR-Sce cells 
following transfection with the indicated vectors.  (c) Sizes of insertions and deletions found in 
HEK293T TLR-Sce cells with or without Trex2. 
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Supplementary Figure 3. Kinetic analysis of repair. 
(a). Analysis of BFP expression at the time-points indicated following transfection with the 
indicated vectors.  The constructs shown are tagged to BFP by an IRES sequence downstream of 
either I-SceI or Trex2. (b) Quantification of 3 experiments of HEK293T cells transfected with the 
indicated vectors, analyzed at the indicated time-points.  Cherry indicates gene disruption rates 
observed in transfected cells.
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Supplementary Figure 4.  Trex2 increases the gene disruption effiency of I-SceI in primary 
MEFs. 
(a) Digestion of PCR amplified I-SceI site in primary MEFs derived from the “Sce-SCID” mouse 
model 72hrs post transduction with Sce.i.BFP and Sce.T2A.Trex2.i.BFP LV at an MOI of 10.  
Recombinant (rec) I-SceI resistant bands indicate gene disruption. (b) Quantitation of 2 
independent experiments as performed in a.  ND, not determined.  
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Supplementary Figure 5.  Rates of homology-directed repair (HDR) in cells expressing I-SceI 
and an end-processing enzyme.
(a). Quantitation of homology-directed repair (HDR) of 3 independent experiments of HEK293T 
I-SceI TLR cells expressing I-SceI and either pExodus (control empty vector) or an end-
processing enzyme.  Measurement of HDR is based on GFP fluorescence from the Traffic Light 
reporter assay, 72 hours post-transfection.  Error bars represent standard error of the mean 
(SEM), and p-values (with * representing p<0.05) were calculated using the Student’s two-tailed 
unpaired t-test.  p values indicate a significant difference between samples expressing an 
enzyme from the library with designer endonuclease, compared to endonuclease with pExodus.     
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Supplementary Figure 6. Modification rates and mutation spectra of TALEN or ZFN with and 
without Trex2 by sequencing analysis.
(a, c, e).  Quantification of overall disruption rates by CCR5 TALEN at TLR locus (a), VegF ZFN at 
TLR locus (c) or endogenous locus (e) with or without Trex2.  Numbers above bars represent 
mutated sequences over total sequences analyzed.  (b, d, f).  Base pair modifications induced 
by CCR5 TALEN (b), or VegF ZFN (d, f) with or without Trex2.  
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Supplementary Figure 7. Sequence alignment and schematic CLS4617 with mCreWT.
(a). mCreWT refers to the sequence of the wild-type monomerized Cre enzyme, while 
pCLS_4617_CCR5 refers to the amino acid residues changed in the re-designed enzyme, 
referred to as CLS4617.  (b).  Schematic of the CLS4617 target site, compared to the I-CreI 
target site, within the third transmembrane domain of the CCR5 gene.      
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Supplementary Figure 8.   Trex2 increases knockout of CCR5 with an engineered homing 
endonuclease.
(a)  Representative flow plots from HEK293T cells containing traffic light reporters with the I-
CreI cognate and CLS4617 targets following transfection with each enzyme. (b) Representative 
flow plot following transfection of HEK293T traffic light reporter cells with CLS4617 target with 
the indicated vectors. (c) Representative flow plot following transduction of CD34+ cells with 
lentiviral vectors at an MOI of 20. 
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Supplementary Figure 9. Trex2 does not cause toxicity or sensitivity to DNA damaging agents.
(a,b). BFP maintenance in WT MEF (a) and SceSCID MEF (b) primary cells expressing I-SceI with  
or without co-expression of Trex2 over 10 day period. (c, d). Survival of WT MEFs (c) or CD34+ 
human primary cells (d) by quantification of propidium iodide negative cells following 
transduction with indicated recombinant LV, and treatment with mitomycin C at the indicated 
doses. (e, f) Survival of WT MEFs (e) or CD34+ human primary cells (f) by quantification of 
propidium iodide negative cells following transduction with indicated recombinant LV, and 
treatment with camptothecin at the indicated doses. (g).  Survival of WT MEFs  transduced with 
the indicated vectors and treated with ionizing radiation was not determined (ND), as no death 
was detectable with the indicated doses of radiation. (h) Survival of CD34+ human primary cells 
following transduction with indicated recombinant LV, and treatment with ionizing radiation at 
the indicated doses.
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Supplementary Figure 10.  Off-target effects of VegF ZFN with or without Trex2.
(a). Sequence analysis of mutations induced by VegF ZFN with or without Trex2 at the indicated 
genomic loci.  Off-targets refer to published loci17.  Numbers above bars represent mutated 
sequences over total sequences analyzed.  
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Supplementary Tables

Supplementary Table 1: Homing endonucleases used in this study and their target sites.

Homing Endonucleases Target
I-SceI TAGGGATAACAGGGTAAT
I-LtrI AATGCTCCTATACGACGTTTAG
I-GpiI TTTTCCTGTATATGACTTAAAT
I-GzeI GCCCCTCATAACCCGTATCAAG

I-xMpeMI (unpublished, A.R.L., A.M.S.) TAGATAACCATAAGTGGCTAAT
I-PanMI GCTCCTCATAATCCTTATCAAG

I-CreI TCAAAACGTCGTGAGACAGTTTGG 
I-OnuI TTTCCACTTATTCAACCTTTTA

I-HjeMI TTGAGGAGGTTTCTCTGTTAAT
I-AniI TGAGGAGGTTTCTCTGTAAA

CLS4617 CAGGGCTCTATTTTATAGGCTTCT
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Supplementary Table 2: Library of DNA end-processing enzymes.

Enzyme Gene name Activity Species of origin NLS 
added

Reference

Apollo SNM1B 5-3’ 
exonuclease

Human No Lenain et al1

Artemis Artemis 5-3’ 
exonuclease

Human No Kurosawa et al 2

Dna2 DNA2 5-3’ 
exonuclease, 
helicase

Human No Nimonkar et al 3

Exo1 EXO1 5-3’ 
exonuclease

Human No Nimonkar et al 3, 
Orans et al 4

Fen1 FEN1 5’ flap 
endonuclease

Human No Jagannathan et al 5,  
Tsutakawa et al 6

Mre11 MRE11 5-3’ and 3-5’ 
exonuclease

Human No Garcia et al 7

Rad2 n/a (catalytic 
domain of 
Exo1)

5-3’ 
exonuclease 
(Exo1 catalytic 
domain)

Human No Lee and Wilson 8

TdT (terminal 
deoxynucleotidyl 
transferase)

TdT Single-stranded 
template-
independent 
DNA 
polymerase

Human No Mahajan et al 9

RecE RecE 5-3’ 
exonuclease

E. coli Yes Zhang et al 10

Lambda 
exonuclease

  
exonuclease

5-3’ 
exonuclease

Bacteriophage  Yes Zhang et al 11

Sox (T24I mutation) SOX 5-3’ alkaline 
exonuclease

Kaposi’s 
sarcoma-
associated 
herpesvirus

Yes Glaunsinger et al12; 
Daltroth et al13

Vaccinia DNA 
polymerase

E9L 3-5’ 
exonuclease

Vaccinia 
poxvirus

Yes Gammon and 
Evans14

UL-12 UL12 5-3’ alkaline 
exonuclease

Herpes simplex 
virus (HSV)-1 

Yes Reuven et al15; 
Balasubramanian et 
al16
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Supplementary Note 1: Vector Maps

General Description

DNA Exodus MCS

Entire molecule length: 4442 bp

Feature Map

CDS (1 total)

Amp(R)

Start: 3446  End: 4306 (Complementary)

Original Location Description:

   complement(3446..4306)

Qualifiers:

   /invitrogen="1020000"

pExodus 

4442 bp

Amp(R)

Multiple cloning site

SV40 pA

BGH pA

BGH reverse primer

CMV forward primer

CMV promoter

lac promoter

T7 promoter

f1 originpUC origin
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Misc. Feature (1 total)

MCS

Start: 895   End: 1010

Original Location Description:

   895..1010

Qualifiers:

   /invitrogen="1630000"

PolyA Signal (1 total)

SV40 pA

Start: 2118  End: 2248

Original Location Description:

   2118..2248

Qualifiers:

   /invitrogen="1840000"

PolyA Site (1 total)

BGH pA

Start: 1028  End: 1252

Original Location Description:

   1028..1252

Qualifiers:

   /invitrogen="1870000"

Promoter Eukaryotic (1 total)

CMV promoter

Start: 232   End: 819 

Original Location Description:

   232..819

Qualifiers:

   /invitrogen="2180000"

Promoter Prokaryotic (2 total)

T7 promoter

Start: 863   End: 879 
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Original Location Description:

   863..879

Qualifiers:

   /invitrogen="2370000"

bla promoter

Start: 4307  End: 4405 (Complementary)

Original Location Description:

   complement(4307..4405)

Qualifiers:

   /invitrogen="2330000"

Replication Origin (2 total)

f1 origin

Start: 1298  End: 1726

Original Location Description:

   1298..1726

Qualifiers:

   /invitrogen="2500000"

pUC origin

Start: 2631  End: 3301 (Complementary)

Original Location Description:

   complement(2631..3301)

Qualifiers:

   /invitrogen="2540000"

Sequence

    1 gacggatcgg gagatctccc gatcccctat ggtgcactct cagtacaatc tgctctgatg ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt 

  101 ggaggtcgct gagtagtgcg cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc ttagggttag gcgttttgcg 

  201 ctgcttcgcg atgtacgggc cagatatacg cgttgacatt gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 

  301 tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc cccgcccatt gacgtcaata atgacgtatg ttcccatagt 

  401 aacgccaata gggactttcc attgacgtca atgggtggag tatttacggt aaactgccca cttggcagta catcaagtgt atcatatgcc aagtacgccc 

  501 cctattgacg tcaatgacgg taaatggccc gcctggcatt atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 

  601 tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg actcacgggg atttccaagt ctccacccca ttgacgtcaa 
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  701 tgggagtttg ttttggcacc aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg gtaggcgtgt acggtgggag 

  801 gtctatataa gcagagctct ctggctaact agagaaccca ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gctggctagc 

  901 gtttaaactt aagcttggta ccgagctcgg atccactagt ccagtgtggt ggaattctgc agatatccag cacagtggcg gccgctcgag tctagagggc 

1001 ccgtttaaac ccgctgatca gcctcgactg tgccttctag ttgccagcca tctgttgttt gcccctcccc cgtgccttcc ttgaccctgg aaggtgccac 

1101 tcccactgtc ctttcctaat aaaatgagga aattgcatcg cattgtctga gtaggtgtca ttctattctg gggggtgggg tggggcagga cagcaagggg 

1201 gaggattggg aagacaatag caggcatgct ggggatgcgg tgggctctat ggcttctgag gcggaaagaa ccagctgggg ctctaggggg tatccccacg 

1301 cgccctgtag cggcgcatta agcgcggcgg gtgtggtggt tacgcgcagc gtgaccgcta cacttgccag cgccctagcg cccgctcctt tcgctttctt 

1401 cccttccttt ctcgccacgt tcgccggctt tccccgtcaa gctctaaatc gggggctccc tttagggttc cgatttagtg ctttacggca cctcgacccc 

1501 aaaaaacttg attagggtga tggttcacgt agtgggccat cgccctgata gacggttttt cgccctttga cgttggagtc cacgttcttt aatagtggac 

1601 tcttgttcca aactggaaca acactcaacc ctatctcggt ctattctttt gatttataag ggattttgcc gatttcggcc tattggttaa aaaatgagct 

1701 gatttaacaa aaatttaacg cgaattaatt ctgtggaatg tgtgtcagtt agggtgtgga aagtccccag gctccccagc aggcagaagt atgcaaagcc 

1801 tatcaggaca tagcgttggc tacccgtgat attgctgaag agcttggcgg cgaatgggct gaccgcttcc tcgtgcttta cggtatcgcc gctcccgatt 

1901 cgcagcgcat cgccttctat cgccttcttg acgagttctt ctgagcggga ctctggggtt cgaaatgacc gaccaagcga cgcccaacct gccatcacga 

2001 gatttcgatt ccaccgccgc cttctatgaa aggttgggct tcggaatcgt tttccgggac gccggctgga tgatcctcca gcgcggggat ctcatgctgg 

2101 agttcttcgc ccaccccaac ttgtttattg cagcttataa tggttacaaa taaagcaata gcatcacaaa tttcacaaat aaagcatttt tttcactgca 

2201 ttctagttgt ggtttgtcca aactcatcaa tgtatcttat catgtctgta taccgtcgac ctctagctag agcttggcgt aatcatggtc atagctgttt 

2301 cctgtgtgaa attgttatcc gctcacaatt ccacacaaca tacgagccgg aagcataaag tgtaaagcct ggggtgccta atgagtgagc taactcacat 

2401 taattgcgtt gcgctcactg cccgctttcc agtcgggaaa cctgtcgtgc cagctgcatt aatgaatcgg ccaacgcgcg gggagaggcg gtttgcgtat 

2501 tgggcgctct tccgcttcct cgctcactga ctcgctgcgc tcggtcgttc ggctgcggcg agcggtatca gctcactcaa aggcggtaat acggttatcc 

2601 acagaatcag gggataacgc aggaaagaac atgtgagcaa aaggccagca aaaggccagg aaccgtaaaa aggccgcgtt gctggcgttt ttccataggc 

2701 tccgcccccc tgacgagcat cacaaaaatc gacgctcaag tcagaggtgg cgaaacccga caggactata aagataccag gcgtttcccc ctggaagctc 

2801 cctcgtgcgc tctcctgttc cgaccctgcc gcttaccgga tacctgtccg cctttctccc ttcgggaagc gtggcgcttt ctcatagctc acgctgtagg 

2901 tatctcagtt cggtgtaggt cgttcgctcc aagctgggct gtgtgcacga accccccgtt cagcccgacc gctgcgcctt atccggtaac tatcgtcttg 

3001 agtccaaccc ggtaagacac gacttatcgc cactggcagc agccactggt aacaggatta gcagagcgag gtatgtaggc ggtgctacag agttcttgaa 

3101 gtggtggcct aactacggct acactagaag aacagtattt ggtatctgcg ctctgctgaa gccagttacc ttcggaaaaa gagttggtag ctcttgatcc 

3201 ggcaaacaaa ccaccgctgg tagcggtttt tttgtttgca agcagcagat tacgcgcaga aaaaaaggat ctcaagaaga tcctttgatc ttttctacgg 

3301 ggtctgacgc tcagtggaac gaaaactcac gttaagggat tttggtcatg agattatcaa aaaggatctt cacctagatc cttttaaatt aaaaatgaag 

3401 ttttaaatca atctaaagta tatatgagta aacttggtct gacagttacc aatgcttaat cagtgaggca cctatctcag cgatctgtct atttcgttca 

3501 tccatagttg cctgactccc cgtcgtgtag ataactacga tacgggaggg cttaccatct ggccccagtg ctgcaatgat accgcgagac ccacgctcac 

3601 cggctccaga tttatcagca ataaaccagc cagccggaag ggccgagcgc agaagtggtc ctgcaacttt atccgcctcc atccagtcta ttaattgttg 

3701 ccgggaagct agagtaagta gttcgccagt taatagtttg cgcaacgttg ttgccattgc tacaggcatc gtggtgtcac gctcgtcgtt tggtatggct 
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3801 tcattcagct ccggttccca acgatcaagg cgagttacat gatcccccat gttgtgcaaa aaagcggtta gctccttcgg tcctccgatc gttgtcagaa 

3901 gtaagttggc cgcagtgtta tcactcatgg ttatggcagc actgcataat tctcttactg tcatgccatc cgtaagatgc ttttctgtga ctggtgagta 

4001 ctcaaccaag tcattctgag aatagtgtat gcggcgaccg agttgctctt gcccggcgtc aatacgggat aataccgcgc cacatagcag aactttaaaa 

4101 gtgctcatca ttggaaaacg ttcttcgggg cgaaaactct caaggatctt accgctgttg agatccagtt cgatgtaacc cactcgtgca cccaactgat 

4201 cttcagcatc ttttactttc accagcgttt ctgggtgagc aaaaacagga aggcaaaatg ccgcaaaaaa gggaataagg gcgacacgga aatgttgaat 

4301 actcatactc ttcctttttc aatattattg aagcatttat cagggttatt gtctcatgag cggatacata tttgaatgta tttagaaaaa taaacaaata 

4401 ggggttccgc gcacatttcc ccgaaaagtg ccacctgacg tc 

General Description

  DNA Plasmid pCVL.SFFV.HA.NLS.SceOpt.IRES.mTagBFP

pCVL.SFFV.HA.NLS.Sce(Opt).IRES.mTagBFP

7611 

AP(R)

Gag (SL4)

wPRE-

mTagBFP coSce

RU5

SFFV

SIN U3

R

PBS (SL123)

RRE

cPPT

IRES

kozak

HA

2ndGenNLS

SV40 USE

SV40 USE

BGH pA

pA

pr RSV

or

TSS
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  Entire molecule length: 7611 bp

Feature Map

  CDS (5 total)

    Gag (SL4)

      Start: 572   End: 924 

      Original Location Description:

         572..924

    coSce

      Start: 2438  End: 3139

      Original Location Description:

         2438..3139

    mTagBFP

      Start: 3784  End: 4485

      Original Location Description:

         3784..4485

    wPRE-O

      Start: 4500  End: 5080

      Original Location Description:

         4500..5080

    AP(R)

      Start: 6621  End: 7481 (Complementary)

      bla gene- Ap(r) determinant

      Original Location Description:

         complement(6621..7481)

  LTR (4 total)

    RU5

      Start: 236   End: 417 

      Original Location Description:

         236..417

    SFFV
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      Start: 1946  End: 2355

      Original Location Description:

         1946..2355

      Qualifiers:

         /gene="'MESV"

         /product="#AJ224005"

         /SECDrawAs="Gene"

    SIN U3

      Start: 5112  End: 5293

      Original Location Description:

         5112..5293

    R

      Start: 5294  End: 5383

      Original Location Description:

         5294..5383

    PBS (SL123)

      Start: 418   End: 571 

     Original Location Description:

         418..571

    RRE

      Start: 1081  End: 1322

      Original Location Description:

         1081..1322

    cPPT

      Start: 1806  End: 1929

      Original Location Description:

         1806..1929

    kozak

      Start: 2366  End: 2374

      Original Location Description:

         2366..2374
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    ATG

      Start: 2375  End: 2377

      Original Location Description:

         2375..2377

    HA

      Start: 2381  End: 2407

      Original Location Description:

         2381..2407

    2ndGenNLS

      Start: 2408  End: 2431

      Original Location Description:

         2408..2431

    IRES

      Start: 3183  End: 3768

      Original Location Description:

         3183..3768

    SV40 USE

      Start: 5186  End: 5229

      Original Location Description:

         5186..5229

    SV40 USE

      Start: 5233  End: 5276

      Original Location Description:

         5233..5276

  PolyA Signal (1 total)

    BGH pA

      Start: 5385  End: 5618

      Original Location Description:

         5385..5618

  PolyA Site (1 total)

    pA

Nature Methods: doi:10.1038/nmeth.2177



      Start: 5367  End: 5372

      Original Location Description:

         5367..5372

  Primer (1 total)

  Promoter Prokaryotic (2 total)

    RSV

      Start: 7     End: 235 

      Original Location Description:

         7..235

    pr

      Start: 7546  End: 7551 (Complementary)

      Original Location Description:

         complement(7546..7551)

  Replication Origin (1 total)

    ori

      Start: 5800  End: 6473 (Complementary)

      Original Location Description:

         complement(5800..6473)

  mRNA (1 total)

    TSS

      Start: 2330  End: 2355

      Original Location Description:

         2330..2355

Sequence

      1 gacgtcaatg tagtcttatg caatactctt gtagtcttgc aacatggtaa cgatgagtta gcaacatgcc ttacaaggag agaaaaagca ccgtgcatgc 

    101 cgattggtgg aagtaaggtg gtacgatcgt gccttattag gaaggcaaca gacgggtctg acatggattg gacgaaccac tgaattgccg cattgcagag 

    201 atattgtatt taagtgccta gctcgataca taaacgggtc tctctggtta gaccagatct gagcctggga gctctctggc taactaggga acccactgct 

    301 taagcctcaa taaagcttgc cttgagtgct tcaagtagtg tgtgcccgtc tgttgtgtga ctctggtaac tagagatccc tcagaccctt ttagtcagtg 

    401 tggaaaatct ctagcagtgg cgcccgaaca gggacttgaa agcgaaaggg aaaccagagg agctctctcg acgcaggact cggcttgctg aagcgcgcac 

    501 ggcaagaggc gaggggcggc gactggtgag tacgccaaaa attttgacta gcggaggcta gaaggagaga gatgggtgcg agagcgtcag tattaagcgg 
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    601 gggagaatta gatcgcgatg ggaaaaaatt cggttaaggc cagggggaaa gaaaaaatat aaattaaaac atatagtatg ggcaagcagg gagctagaac 

    701 gattcgcagt taatcctggc ctgttagaaa catcagaagg ctgtagacaa atactgggac agctacaacc atcccttcag acaggatcag aagaacttag 

    801 atcattatat aatacagtag caaccctcta ttgtgtgcat caaaggatag agataaaaga caccaaggaa gctttagaca agatagagga agagcaaaac 

    901 aaaagtaaga ccaccgcaca gcaagcggcc ctgatcttca gacctggagg aggagatatg agggacaatt ggagaagtga attatataaa tataaagtag 

   1001 taaaaattga accattagga gtagcaccca ccaaggcaaa gagaagagtg gtgcagagag aaaaaagagc agtgggaata ggagctttgt tccttgggtt 

   1101 cttgggagca gcaggaagca ctatgggcgc agcgtcaatg acgctgacgg tacaggccag acaattattg tctggtatag tgcagcagca gaacaatttg 

   1201 ctgagggcta ttgaggcgca acagcatctg ttgcaactca cagtctgggg catcaagcag ctccaggcaa gaatcctggc tgtggaaaga tacctaaagg 

   1301 atcaacagct cctggggatt tggggttgct ctggaaaact catttgcacc actgctgtgc cttggaatgc tagttggagt aatgaatctc tggaacagat 

   1401 ttggaatcac acgacctgga tggagtggga cagagaaatt aacaattaca caagcttaat acactcctta attgaagaat cgcaaaacca gcaagaaaag 

   1501 aatgaacaag aattattgga attagataaa tgggcaagtt tgtggaattg gtttaacata acaaattggc tgtggtatat aaaattattc ataatgatag 

   1601 taggaggctt ggtaggttta agaatagttt ttgctgtact ttctatagtg aatagagtta ggcagggata ttcaccatta tcgtttcaga cccacctccc 

   1701 aaccccgagg ggacccgaca ggcccgaagg aatagaagaa gaaggtggag agagagacag agacagatcc attcgattag tgaacggatc tcgacggtat 

   1801 cggttaactt ttaaaagaaa aggggggatt ggggggtaca gtgcagggga aagaatagta gacataatag caacagacat acaaactaaa gaattacaaa 

   1901 aacaaattac aaaaattcaa aattttatcg attacgcgtc acgtgctagc tgcagtaacg ccattttgca aggcatggaa aaataccaaa ccaagaatag 

   2001 agaagttcag atcaagggcg ggtacatgaa aatagctaac gttgggccaa acaggatatc tgcggtgagc agtttcggcc ccggcccggg gccaagaaca 

   2101 gatggtcacc gcagtttcgg ccccggcccg aggccaagaa cagatggtcc ccagatatgg cccaaccctc agcagtttct taagacccat cagatgtttc 

   2201 caggctcccc caaggacctg aaatgaccct gcgccttatt tgaattaacc aatcagcctg cttctcgctt ctgttcgcgc gcttctgctt cccgagctct 

   2301 ataaaagagc tcacaacccc tcactcggcg cgccagtcct ccgacagact gagtcgcccg ctcgagccgc caccatggga tatccatacg atgtcccaga 

   2401 ttatgcgcca cctaagaaga aacgcaaagt cgaattcaag aacatcaaga agaaccaggt catgaacctg ggccccaaca gcaagctgct gaaggagtac 

   2501 aagagccagc tgatcgagct gaacatcgag cagttcgagg ccggcatcgg cctgatcctg ggcgacgcct acatcaggag cagggacgag ggcaagacct 

   2601 actgcatgca gttcgagtgg aagaacaagg cctacatgga ccacgtgtgc ctgctgtacg accagtgggt gctgagcccc ccccacaaga aggagagggt 

   2701 gaaccacctg ggcaacctgg tcatcacctg gggcgcccag accttcaagc accaggcctt caacaagctg gccaacctgt tcatcgtgaa caacaagaag 

   2801 accatcccca acaacctggt ggagaactac ctgaccccca tgagcctggc ctactggttc atggacgacg gcggcaagtg ggactacaac aagaacagca 

   2901 ccaacaagag catcgtgctg aacacccaga gcttcacctt cgaggaggtg gagtacctgg tgaagggcct gaggaacaag ttccagctga actgctacgt 

   3001 gaagatcaac aagaacaagc ccatcatcta catcgacagc atgagctacc tgatcttcta caacctgatc aagccctacc tgatccccca gatgatgtac 

   3101 aagctgccca acaccatcag cagcgagacc ttcctgaagt gacctgcagg tcgagcatgc atctagggcg gccaattccg cccctctccc tccccccccc 

   3201 ctaacgttac tggccgaagc cgcttggaat aaggccggtg tgcgtttgtc tatatgtgat tttccaccat attgccgtct tttggcaatg tgagggcccg 

   3301 gaaacctggc cctgtcttct tgacgagcat tcctaggggt ctttcccctc tcgccaaagg aatgcaaggt ctgttgaatg tcgtgaagga agcagttcct 

   3401 ctggaagctt cttgaagaca aacaacgtct gtagcgaccc tttgcaggca gcggaacccc ccacctggcg acaggtgcct ctgcggccaa aagccacgtg 

   3501 tataagatac acctgcaaag gcggcacaac cccagtgcca cgttgtgagt tggatagttg tggaaagagt caaatggctc tcctcaagcg tattcaacaa 

   3601 ggggctgaag gatgcccaga aggtacccca ttgtatggga tctgatctgg ggcctcggtg cacatgcttt acatgtgttt agtcgaggtt aaaaaaacgt 
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   3701 ctaggccccc cgaaccacgg ggacgtggtt ttcctttgaa aaacacgatg ataagcttgc cacaaccctt accggtcgcc accatgagcg agctgattaa 

   3801 ggagaacatg cacatgaagc tgtacatgga gggcaccgtg gacaaccatc acttcaagtg cacatccgag ggcgaaggca agccctacga gggcacccag 

   3901 accatgagaa tcaaggtggt cgagggcggc cctctcccct tcgccttcga catcctggct actagcttcc tctacggcag caagaccttc atcaaccaca 

   4001 cccagggcat ccccgacttc ttcaagcagt ccttccctga gggcttcaca tgggagagag tcaccacata cgaagacggg ggcgtgctga ccgctaccca 

   4101 ggacaccagc ctccaggacg gctgcctcat ctacaacgtc aagatcagag gggtgaactt cacatccaac ggccctgtga tgcagaagaa aacactcggc 

   4201 tgggaggcct tcaccgagac gctgtacccc gctgacggcg gcctggaagg cagaaacgac atggccctga agctcgtggg cgggagccat ctgatcgcaa 

   4301 acatcaagac cacatataga tccaagaaac ccgctaagaa cctcaagatg cctggcgtct actatgtgga ctacagactg gaaagaatca aggaggccaa 

   4401 caacgagacc tacgtcgagc agcacgaggt ggcagtggcc agatactgcg acctccctag caaactgggg cacaagctta attgattcta gagtcgaccg 

   4501 agcatcttac cgccatttat acccatattt gttctgtttt tcttgatttg ggtatacatt taaatgttaa tagaacaaaa tggtggggca atcatttaca 

   4601 tttttaggga tatgtaatta ctagttcagg tgtattgcca caagacaaac atgttaagaa actttcccgt tatttacgct ctgttcctgt taatcaacct 

   4701 ctggattaca aaatttgtga aagattgact gatattctta actatgttgc tccttttacg ctgtgtggat atgctgcttt atagcctctg tatctagcta 

   4801 ttgcttcccg tacggctttc gttttctcct ccttgtataa atcctggttg ctgtctcttt tagaggagtt gtggcccgtt gtccgtcaac gtggcgtggt 

   4901 gtgctctgtg tttgctgacg caacccccac tggctggggc attgccacca cctgtcaact cctttctggg actttcgctt tccccctccc gatcgccacg 

   5001 gcagaactca tcgccgcctg ccttgcccgc tgctggacag gggctaggtt gctgggcact gataattccg tggtgttgtc atcggtacct ttttaaaaga 

   5101 aaagggggga ctggaagggc taattcactc ccaacgaaga caagatatca taacttcgta tagcatacat tatacgaagt tataatttat ttgtgaaatt 

   5201 tgtgatgcta ttgctttatt tgtaaccata tgtttatttg tgaaatttgt gatgctattg ctttatttgt aaccattgct ttttgcttgt actgggtctc 

   5301 tctggttaga ccagatctga gcctgggagc tctctggcta actagggaac ccactgctta agcctcaata aagcttgcct cgaccagcct cgactgtgcc 

   5401 ttctagttgc cagccatctg ttgtttgccc ctcccccgtg ccttccttga ccctggaagg tgccactccc actgtccttt cctaataaaa tgaggaaatt 

   5501 gcatcgcatt gtctgagtag gtgtcattct attctggggg gtggggtggg gcaggacagc aagggggagg attgggaaga caatagcagg catgctgggg 

   5601 atgcggtggg ctctatggcc tgcagctgca ttaatgaatc ggccaacgcg cggggagagg cggtttgcgt attgggcgct cttccgcttc ctcgctcact 

   5701 gactcgctgc gctcggtcgt tcggctgcgg cgagcggtat cagctcactc aaaggcggta atacggttat ccacagaatc aggggataac gcaggaaaga 

   5801 acatgtgagc aaaaggccag caaaaggcca ggaaccgtaa aaaggccgcg ttgctggcgt ttttccatag gctccgcccc cctgacgagc atcacaaaaa 

   5901 tcgacgctca agtcagaggt ggcgaaaccc gacaggacta taaagatacc aggcgtttcc ccctggaagc tccctcgtgc gctctcctgt tccgaccctg 

   6001 ccgcttaccg gatacctgtc cgcctttctc ccttcgggaa gcgtggcgct ttctcatagc tcacgctgta ggtatctcag ttcggtgtag gtcgttcgct 

   6101 ccaagctggg ctgtgtgcac gaaccccccg ttcagcccga ccgctgcgcc ttatccggta actatcgtct tgagtccaac ccggtaagac acgacttatc 

   6201 gccactggca gcagccactg gtaacaggat tagcagagcg aggtatgtag gcggtgctac agagttcttg aagtggtggc ctaactacgg ctacactaga 

   6301 aggacagtat ttggtatctg cgctctgctg aagccagtta ccttcggaaa aagagttggt agctcttgat ccggcaaaca aaccaccgct ggtagcggtg 

   6401 gtttttttgt ttgcaagcag cagattacgc gcagaaaaaa aggatctcaa gaagatcctt tgatcttttc tacggggtct gacgctcagt ggaacgaaaa 

   6501 ctcacgttaa gggattttgg tcatgagatt atcaaaaagg atcttcacct agatcctttt aaattaaaaa tgaagtttta aatcaatcta aagtatatat 

   6601 gagtaaactt ggtctgacag ttaccaatgc ttaatcagtg aggcacctat ctcagcgatc tgtctatttc gttcatccat agttgcctga ctccccgtcg 

   6701 tgtagataac tacgatacgg gagggcttac catctggccc cagtgctgca atgataccgc gagacccacg ctcaccggct ccagatttat cagcaataaa 
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   6801 ccagccagcc ggaagggccg agcgcagaag tggtcctgca actttatccg cctccatcca gtctattaat tgttgccggg aagctagagt aagtagttcg 

   6901 ccagttaata gtttgcgcaa cgttgttgcc attgctacag gcatcgtggt gtcacgctcg tcgtttggta tggcttcatt cagctccggt tcccaacgat 

   7001 caaggcgagt tacatgatcc cccatgttgt gcaaaaaagc ggttagctcc ttcggtcctc cgatcgttgt cagaagtaag ttggccgcag tgttatcact 

   7101 catggttatg gcagcactgc ataattctct tactgtcatg ccatccgtaa gatgcttttc tgtgactggt gagtactcaa ccaagtcatt ctgagaatag 

   7201 tgtatgcggc gaccgagttg ctcttgcccg gcgtcaatac gggataatac cgcgccacat agcagaactt taaaagtgct catcattgga aaacgttctt 

   7301 cggggcgaaa actctcaagg atcttaccgc tgttgagatc cagttcgatg taacccactc gtgcacccaa ctgatcttca gcatctttta ctttcaccag 

   7401 cgtttctggg tgagcaaaaa caggaaggca aaatgccgca aaaaagggaa taagggcgac acggaaatgt tgaatactca tactcttcct ttttcaatat 

   7501 tattgaagca tttatcaggg ttattgtctc atgagcggat acatatttga atgtatttag aaaaataaac aaataggggt tccgcgcaca tttccccgaa 

   7601 aagtgccacc t 

General Description

  DNA Plasmid pCVL.SFFV.HA.NLS.SceOptD44A.IRES.mTagBFP

  Entire molecule length: 7611 bp

pCVL.SFFV.HA.NLS.Sce(Opt)D44A.IRES.mTagB
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Feature Map

  CDS (5 total)

    Gag (SL4)

      Start: 572   End: 924 

      Original Location Description:

         572..924

    coSce

      Start: 2438  End: 3139

      Original Location Description:

         2438..3139

    mTagBFP

      Start: 3784  End: 4485

      Original Location Description:

         3784..4485

    wPRE-O

      Start: 4500  End: 5080

      Original Location Description:

         4500..5080

    AP(R)

      Start: 6621  End: 7481 (Complementary)

      bla gene- Ap(r) determinant

      Original Location Description:

         complement(6621..7481)

  LTR (4 total)

    RU5

      Start: 236   End: 417 

      Original Location Description:

         236..417

    SFFV

      Start: 1946  End: 2355
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      Original Location Description:

         1946..2355

      Qualifiers:

         /gene="'MESV"

         /product="#AJ224005"

         /SECDrawAs="Gene"

    SIN U3

      Start: 5112  End: 5293

      Original Location Description:

         5112..5293

    R

      Start: 5294  End: 5383

      Original Location Description:

         5294..5383

    PBS (SL123)

      Start: 418   End: 571 

      Original Location Description:

         418..571

    RRE

      Start: 1081  End: 1322

      Original Location Description:

         1081..1322

    cPPT

      Start: 1806  End: 1929

      Original Location Description:

         1806..1929

    kozak

      Start: 2366  End: 2374

      Original Location Description:

         2366..2374

    ATG
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      Start: 2375  End: 2377

      Original Location Description:

         2375..2377

    HA

      Start: 2381  End: 2407

      Original Location Description:

         2381..2407

    2ndGenNLS

      Start: 2408  End: 2431

      Original Location Description:

         2408..2431

    IRES

      Start: 3183  End: 3768

      Original Location Description:

         3183..3768

    SV40 USE

      Start: 5186  End: 5229

      Original Location Description:

         5186..5229

    SV40 USE

      Start: 5233  End: 5276

      Original Location Description:

         5233..5276

  PolyA Signal (1 total)

    BGH pA

      Start: 5385  End: 5618

      Original Location Description:

         5385..5618

  PolyA Site (1 total)

    pA

      Start: 5367  End: 5372
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      Original Location Description:

         5367..5372

  Primer (1 total)

  Promoter Prokaryotic (2 total)

    RSV

      Start: 7     End: 235 

      Original Location Description:

         7..235

    pr

      Start: 7546  End: 7551 (Complementary)

      Original Location Description:

         complement(7546..7551)

  Replication Origin (1 total)

    ori

      Start: 5800  End: 6473 (Complementary)

      Original Location Description:

         complement(5800..6473)

  mRNA (1 total)

    TSS

      Start: 2330  End: 2355

      Original Location Description:

         2330..2355

Sequence

      1 gacgtcaatg tagtcttatg caatactctt gtagtcttgc aacatggtaa cgatgagtta gcaacatgcc ttacaaggag agaaaaagca ccgtgcatgc 

    101 cgattggtgg aagtaaggtg gtacgatcgt gccttattag gaaggcaaca gacgggtctg acatggattg gacgaaccac tgaattgccg cattgcagag 

    201 atattgtatt taagtgccta gctcgataca taaacgggtc tctctggtta gaccagatct gagcctggga gctctctggc taactaggga acccactgct 

    301 taagcctcaa taaagcttgc cttgagtgct tcaagtagtg tgtgcccgtc tgttgtgtga ctctggtaac tagagatccc tcagaccctt ttagtcagtg 

    401 tggaaaatct ctagcagtgg cgcccgaaca gggacttgaa agcgaaaggg aaaccagagg agctctctcg acgcaggact cggcttgctg aagcgcgcac 

    501 ggcaagaggc gaggggcggc gactggtgag tacgccaaaa attttgacta gcggaggcta gaaggagaga gatgggtgcg agagcgtcag tattaagcgg 

    601 gggagaatta gatcgcgatg ggaaaaaatt cggttaaggc cagggggaaa gaaaaaatat aaattaaaac atatagtatg ggcaagcagg gagctagaac 
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    701 gattcgcagt taatcctggc ctgttagaaa catcagaagg ctgtagacaa atactgggac agctacaacc atcccttcag acaggatcag aagaacttag 

    801 atcattatat aatacagtag caaccctcta ttgtgtgcat caaaggatag agataaaaga caccaaggaa gctttagaca agatagagga agagcaaaac 

    901 aaaagtaaga ccaccgcaca gcaagcggcc ctgatcttca gacctggagg aggagatatg agggacaatt ggagaagtga attatataaa tataaagtag 

   1001 taaaaattga accattagga gtagcaccca ccaaggcaaa gagaagagtg gtgcagagag aaaaaagagc agtgggaata ggagctttgt tccttgggtt 

   1101 cttgggagca gcaggaagca ctatgggcgc agcgtcaatg acgctgacgg tacaggccag acaattattg tctggtatag tgcagcagca gaacaatttg 

   1201 ctgagggcta ttgaggcgca acagcatctg ttgcaactca cagtctgggg catcaagcag ctccaggcaa gaatcctggc tgtggaaaga tacctaaagg 

   1301 atcaacagct cctggggatt tggggttgct ctggaaaact catttgcacc actgctgtgc cttggaatgc tagttggagt aatgaatctc tggaacagat 

   1401 ttggaatcac acgacctgga tggagtggga cagagaaatt aacaattaca caagcttaat acactcctta attgaagaat cgcaaaacca gcaagaaaag 

   1501 aatgaacaag aattattgga attagataaa tgggcaagtt tgtggaattg gtttaacata acaaattggc tgtggtatat aaaattattc ataatgatag 

   1601 taggaggctt ggtaggttta agaatagttt ttgctgtact ttctatagtg aatagagtta ggcagggata ttcaccatta tcgtttcaga cccacctccc 

   1701 aaccccgagg ggacccgaca ggcccgaagg aatagaagaa gaaggtggag agagagacag agacagatcc attcgattag tgaacggatc tcgacggtat 

   1801 cggttaactt ttaaaagaaa aggggggatt ggggggtaca gtgcagggga aagaatagta gacataatag caacagacat acaaactaaa gaattacaaa 

   1901 aacaaattac aaaaattcaa aattttatcg attacgcgtc acgtgctagc tgcagtaacg ccattttgca aggcatggaa aaataccaaa ccaagaatag 

   2001 agaagttcag atcaagggcg ggtacatgaa aatagctaac gttgggccaa acaggatatc tgcggtgagc agtttcggcc ccggcccggg gccaagaaca 

   2101 gatggtcacc gcagtttcgg ccccggcccg aggccaagaa cagatggtcc ccagatatgg cccaaccctc agcagtttct taagacccat cagatgtttc 

   2201 caggctcccc caaggacctg aaatgaccct gcgccttatt tgaattaacc aatcagcctg cttctcgctt ctgttcgcgc gcttctgctt cccgagctct 

   2301 ataaaagagc tcacaacccc tcactcggcg cgccagtcct ccgacagact gagtcgcccg ctcgagccgc caccatggga tatccatacg atgtcccaga 

   2401 ttatgcgcca cctaagaaga aacgcaaagt cgaattcaag aacatcaaga agaaccaggt catgaacctg ggccccaaca gcaagctgct gaaggagtac 

   2501 aagagccagc tgatcgagct gaacatcgag cagttcgagg ccggcatcgg cctgatcctg ggcgctgcct acatcaggag cagggacgag ggcaagacct 

   2601 actgcatgca gttcgagtgg aagaacaagg cctacatgga ccacgtgtgc ctgctgtacg accagtgggt gctgagcccc ccccacaaga aggagagggt 

   2701 gaaccacctg ggcaacctgg tcatcacctg gggcgcccag accttcaagc accaggcctt caacaagctg gccaacctgt tcatcgtgaa caacaagaag 

   2801 accatcccca acaacctggt ggagaactac ctgaccccca tgagcctggc ctactggttc atggacgacg gcggcaagtg ggactacaac aagaacagca 

   2901 ccaacaagag catcgtgctg aacacccaga gcttcacctt cgaggaggtg gagtacctgg tgaagggcct gaggaacaag ttccagctga actgctacgt 

   3001 gaagatcaac aagaacaagc ccatcatcta catcgacagc atgagctacc tgatcttcta caacctgatc aagccctacc tgatccccca gatgatgtac 

   3101 aagctgccca acaccatcag cagcgagacc ttcctgaagt gacctgcagg tcgagcatgc atctagggcg gccaattccg cccctctccc tccccccccc 

   3201 ctaacgttac tggccgaagc cgcttggaat aaggccggtg tgcgtttgtc tatatgtgat tttccaccat attgccgtct tttggcaatg tgagggcccg 

   3301 gaaacctggc cctgtcttct tgacgagcat tcctaggggt ctttcccctc tcgccaaagg aatgcaaggt ctgttgaatg tcgtgaagga agcagttcct 

   3401 ctggaagctt cttgaagaca aacaacgtct gtagcgaccc tttgcaggca gcggaacccc ccacctggcg acaggtgcct ctgcggccaa aagccacgtg 

   3501 tataagatac acctgcaaag gcggcacaac cccagtgcca cgttgtgagt tggatagttg tggaaagagt caaatggctc tcctcaagcg tattcaacaa 

   3601 ggggctgaag gatgcccaga aggtacccca ttgtatggga tctgatctgg ggcctcggtg cacatgcttt acatgtgttt agtcgaggtt aaaaaaacgt 

   3701 ctaggccccc cgaaccacgg ggacgtggtt ttcctttgaa aaacacgatg ataagcttgc cacaaccctt accggtcgcc accatgagcg agctgattaa 
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   3801 ggagaacatg cacatgaagc tgtacatgga gggcaccgtg gacaaccatc acttcaagtg cacatccgag ggcgaaggca agccctacga gggcacccag 

   3901 accatgagaa tcaaggtggt cgagggcggc cctctcccct tcgccttcga catcctggct actagcttcc tctacggcag caagaccttc atcaaccaca 

   4001 cccagggcat ccccgacttc ttcaagcagt ccttccctga gggcttcaca tgggagagag tcaccacata cgaagacggg ggcgtgctga ccgctaccca 

   4101 ggacaccagc ctccaggacg gctgcctcat ctacaacgtc aagatcagag gggtgaactt cacatccaac ggccctgtga tgcagaagaa aacactcggc 

   4201 tgggaggcct tcaccgagac gctgtacccc gctgacggcg gcctggaagg cagaaacgac atggccctga agctcgtggg cgggagccat ctgatcgcaa 

   4301 acatcaagac cacatataga tccaagaaac ccgctaagaa cctcaagatg cctggcgtct actatgtgga ctacagactg gaaagaatca aggaggccaa 

   4401 caacgagacc tacgtcgagc agcacgaggt ggcagtggcc agatactgcg acctccctag caaactgggg cacaagctta attgattcta gagtcgaccg 

   4501 agcatcttac cgccatttat acccatattt gttctgtttt tcttgatttg ggtatacatt taaatgttaa tagaacaaaa tggtggggca atcatttaca 

   4601 tttttaggga tatgtaatta ctagttcagg tgtattgcca caagacaaac atgttaagaa actttcccgt tatttacgct ctgttcctgt taatcaacct 

   4701 ctggattaca aaatttgtga aagattgact gatattctta actatgttgc tccttttacg ctgtgtggat atgctgcttt atagcctctg tatctagcta 

   4801 ttgcttcccg tacggctttc gttttctcct ccttgtataa atcctggttg ctgtctcttt tagaggagtt gtggcccgtt gtccgtcaac gtggcgtggt 

   4901 gtgctctgtg tttgctgacg caacccccac tggctggggc attgccacca cctgtcaact cctttctggg actttcgctt tccccctccc gatcgccacg 

   5001 gcagaactca tcgccgcctg ccttgcccgc tgctggacag gggctaggtt gctgggcact gataattccg tggtgttgtc atcggtacct ttttaaaaga 

   5101 aaagggggga ctggaagggc taattcactc ccaacgaaga caagatatca taacttcgta tagcatacat tatacgaagt tataatttat ttgtgaaatt 

   5201 tgtgatgcta ttgctttatt tgtaaccata tgtttatttg tgaaatttgt gatgctattg ctttatttgt aaccattgct ttttgcttgt actgggtctc 

   5301 tctggttaga ccagatctga gcctgggagc tctctggcta actagggaac ccactgctta agcctcaata aagcttgcct cgaccagcct cgactgtgcc 

   5401 ttctagttgc cagccatctg ttgtttgccc ctcccccgtg ccttccttga ccctggaagg tgccactccc actgtccttt cctaataaaa tgaggaaatt 

   5501 gcatcgcatt gtctgagtag gtgtcattct attctggggg gtggggtggg gcaggacagc aagggggagg attgggaaga caatagcagg catgctgggg 

   5601 atgcggtggg ctctatggcc tgcagctgca ttaatgaatc ggccaacgcg cggggagagg cggtttgcgt attgggcgct cttccgcttc ctcgctcact 

   5701 gactcgctgc gctcggtcgt tcggctgcgg cgagcggtat cagctcactc aaaggcggta atacggttat ccacagaatc aggggataac gcaggaaaga 

   5801 acatgtgagc aaaaggccag caaaaggcca ggaaccgtaa aaaggccgcg ttgctggcgt ttttccatag gctccgcccc cctgacgagc atcacaaaaa 

   5901 tcgacgctca agtcagaggt ggcgaaaccc gacaggacta taaagatacc aggcgtttcc ccctggaagc tccctcgtgc gctctcctgt tccgaccctg 

   6001 ccgcttaccg gatacctgtc cgcctttctc ccttcgggaa gcgtggcgct ttctcatagc tcacgctgta ggtatctcag ttcggtgtag gtcgttcgct 

   6101 ccaagctggg ctgtgtgcac gaaccccccg ttcagcccga ccgctgcgcc ttatccggta actatcgtct tgagtccaac ccggtaagac acgacttatc 

   6201 gccactggca gcagccactg gtaacaggat tagcagagcg aggtatgtag gcggtgctac agagttcttg aagtggtggc ctaactacgg ctacactaga 

   6301 aggacagtat ttggtatctg cgctctgctg aagccagtta ccttcggaaa aagagttggt agctcttgat ccggcaaaca aaccaccgct ggtagcggtg 

   6401 gtttttttgt ttgcaagcag cagattacgc gcagaaaaaa aggatctcaa gaagatcctt tgatcttttc tacggggtct gacgctcagt ggaacgaaaa 

   6501 ctcacgttaa gggattttgg tcatgagatt atcaaaaagg atcttcacct agatcctttt aaattaaaaa tgaagtttta aatcaatcta aagtatatat 

   6601 gagtaaactt ggtctgacag ttaccaatgc ttaatcagtg aggcacctat ctcagcgatc tgtctatttc gttcatccat agttgcctga ctccccgtcg 

   6701 tgtagataac tacgatacgg gagggcttac catctggccc cagtgctgca atgataccgc gagacccacg ctcaccggct ccagatttat cagcaataaa 

   6801 ccagccagcc ggaagggccg agcgcagaag tggtcctgca actttatccg cctccatcca gtctattaat tgttgccggg aagctagagt aagtagttcg 
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   6901 ccagttaata gtttgcgcaa cgttgttgcc attgctacag gcatcgtggt gtcacgctcg tcgtttggta tggcttcatt cagctccggt tcccaacgat 

   7001 caaggcgagt tacatgatcc cccatgttgt gcaaaaaagc ggttagctcc ttcggtcctc cgatcgttgt cagaagtaag ttggccgcag tgttatcact 

   7101 catggttatg gcagcactgc ataattctct tactgtcatg ccatccgtaa gatgcttttc tgtgactggt gagtactcaa ccaagtcatt ctgagaatag 

   7201 tgtatgcggc gaccgagttg ctcttgcccg gcgtcaatac gggataatac cgcgccacat agcagaactt taaaagtgct catcattgga aaacgttctt 

   7301 cggggcgaaa actctcaagg atcttaccgc tgttgagatc cagttcgatg taacccactc gtgcacccaa ctgatcttca gcatctttta ctttcaccag 

   7401 cgtttctggg tgagcaaaaa caggaaggca aaatgccgca aaaaagggaa taagggcgac acggaaatgt tgaatactca tactcttcct ttttcaatat 

   7501 tattgaagca tttatcaggg ttattgtctc atgagcggat acatatttga atgtatttag aaaaataaac aaataggggt tccgcgcaca tttccccgaa 

   7601 aagtgccacc t 

General Description

  DNA Plasmid pCVL.SFFV.HA.NLS.SceOpt.T2A.Trex2.IRES.mTagBFP

  Entire molecule length: 8394 bp

Feature Map

pCVL.SFFV.HA.NLS.Sce(Opt).T2A.Trex2.IRES.mTagBFP
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  CDS (5 total)

    Gag (SL4)

      Start: 572   End: 924 

      Original Location Description:

         572..924

    coSce

      Start: 2438  End: 3139

      Original Location Description:

         2438..3139

    mTagBFP

      Start: 4567  End: 5268

      Original Location Description:

         4567..5268

    wPRE-O

      Start: 5283  End: 5863

      Original Location Description:

         5283..5863

    AP(R)

      Start: 7404  End: 8264 (Complementary)

      bla gene- Ap(r) determinant

      Original Location Description:

         complement(7404..8264)

  LTR (4 total)

    RU5

      Start: 236   End: 417 

      Original Location Description:

         236..417

    SFFV

      Start: 1946  End: 2355

      Original Location Description:

         1946..2355
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      Qualifiers:

         /gene="'MESV"

         /product="#AJ224005"

         /SECDrawAs="Gene"

    SIN U3

      Start: 5895  End: 6076

      Original Location Description:

         5895..6076

    R

      Start: 6077  End: 6166

      Original Location Description:

         6077..6166

  Misc. Feature (11 total)

    PBS (SL123)

      Start: 418   End: 571 

      Original Location Description:

         418..571

    RRE

      Start: 1081  End: 1322

      Original Location Description:

         1081..1322

    cPPT

      Start: 1806  End: 1929

      Original Location Description:

         1806..1929

    kozak

      Start: 2366  End: 2374

      Original Location Description:

         2366..2374

    ATG

      Start: 2375  End: 2377
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      Original Location Description:

         2375..2377

    HA

      Start: 2381  End: 2407

      Original Location Description:

         2381..2407

    2ndGenNLS

      Start: 2408  End: 2431

      Original Location Description:

         2408..2431

    Trex2

      Start: 3218  End: 3925

      Original Location Description:

         3218..3925

    IRES

      Start: 3966  End: 4551

      Original Location Description:

         3966..4551

  PolyA Signal (1 total)

    BGH pA

      Start: 6168  End: 6401

      Original Location Description:

         6168..6401

  PolyA Site (1 total)

    pA

      Start: 6150  End: 6155

      Original Location Description:

         6150..6155

  Primer (1 total)

    CVL-34

      Start: 1671  End: 1692
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      Original Location Description:

         1671..1692

  Promoter Prokaryotic (2 total)

    RSV

      Start: 7     End: 235 

      Original Location Description:

         7..235

    pr

      Start: 8329  End: 8334 (Complementary)

      Original Location Description:

         complement(8329..8334)

  Replication Origin (1 total)

    ori

      Start: 6583  End: 7256 (Complementary)

      Original Location Description:

         complement(6583..7256)

  mRNA (1 total)

    TSS

      Start: 2330  End: 2355

      Original Location Description:

         2330..2355

Sequence

      1 gacgtcaatg tagtcttatg caatactctt gtagtcttgc aacatggtaa cgatgagtta gcaacatgcc ttacaaggag agaaaaagca ccgtgcatgc 

    101 cgattggtgg aagtaaggtg gtacgatcgt gccttattag gaaggcaaca gacgggtctg acatggattg gacgaaccac tgaattgccgcattgcagag 

    201 atattgtatt taagtgccta gctcgataca taaacgggtc tctctggtta gaccagatct gagcctggga gctctctggc taactaggga acccactgct 

    301 taagcctcaa taaagcttgc cttgagtgct tcaagtagtg tgtgcccgtc tgttgtgtga ctctggtaac tagagatccc tcagaccctt ttagtcagtg 

    401 tggaaaatct ctagcagtgg cgcccgaaca gggacttgaa agcgaaaggg aaaccagagg agctctctcg acgcaggact cggcttgctgaagcgcgcac 

    501 ggcaagaggc gaggggcggc gactggtgag tacgccaaaa attttgacta gcggaggcta gaaggagaga gatgggtgcg agagcgtcag tattaagcgg 

    601 gggagaatta gatcgcgatg ggaaaaaatt cggttaaggc cagggggaaa gaaaaaatat aaattaaaac atatagtatg ggcaagcagg gagctagaac 

    701 gattcgcagt taatcctggc ctgttagaaa catcagaagg ctgtagacaa atactgggac agctacaacc atcccttcag acaggatcag aagaacttag 
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    801 atcattatat aatacagtag caaccctcta ttgtgtgcat caaaggatag agataaaaga caccaaggaa gctttagaca agatagagga agagcaaaac 

    901 aaaagtaaga ccaccgcaca gcaagcggcc ctgatcttca gacctggagg aggagatatg agggacaatt ggagaagtga attatataaa tataaagtag 

   1001 taaaaattga accattagga gtagcaccca ccaaggcaaa gagaagagtg gtgcagagag aaaaaagagc agtgggaata ggagctttgt tccttgggtt 

   1101 cttgggagca gcaggaagca ctatgggcgc agcgtcaatg acgctgacgg tacaggccag acaattattg tctggtatag tgcagcagca gaacaatttg 

   1201 ctgagggcta ttgaggcgca acagcatctg ttgcaactca cagtctgggg catcaagcag ctccaggcaa gaatcctggc tgtggaaaga tacctaaagg 

   1301 atcaacagct cctggggatt tggggttgct ctggaaaact catttgcacc actgctgtgc cttggaatgc tagttggagt aatgaatctc tggaacagat 

   1401 ttggaatcac acgacctgga tggagtggga cagagaaatt aacaattaca caagcttaat acactcctta attgaagaat cgcaaaacca gcaagaaaag 

   1501 aatgaacaag aattattgga attagataaa tgggcaagtt tgtggaattg gtttaacata acaaattggc tgtggtatat aaaattattc ataatgatag 

   1601 taggaggctt ggtaggttta agaatagttt ttgctgtact ttctatagtg aatagagtta ggcagggata ttcaccatta tcgtttcaga cccacctccc 

   1701 aaccccgagg ggacccgaca ggcccgaagg aatagaagaa gaaggtggag agagagacag agacagatcc attcgattag tgaacggatc tcgacggtat 

   1801 cggttaactt ttaaaagaaa aggggggatt ggggggtaca gtgcagggga aagaatagta gacataatag caacagacat acaaactaaa gaattacaaa 

   1901 aacaaattac aaaaattcaa aattttatcg attacgcgtc acgtgctagc tgcagtaacg ccattttgca aggcatggaa aaataccaaa ccaagaatag 

   2001 agaagttcag atcaagggcg ggtacatgaa aatagctaac gttgggccaa acaggatatc tgcggtgagc agtttcggcc ccggcccggg gccaagaaca 

   2101 gatggtcacc gcagtttcgg ccccggcccg aggccaagaa cagatggtcc ccagatatgg cccaaccctc agcagtttct taagacccat cagatgtttc 

   2201 caggctcccc caaggacctg aaatgaccct gcgccttatt tgaattaacc aatcagcctg cttctcgctt ctgttcgcgc gcttctgctt cccgagctct 

   2301 ataaaagagc tcacaacccc tcactcggcg cgccagtcct ccgacagact gagtcgcccg ctcgagccgc caccatggga tatccatacg atgtcccaga 

   2401 ttatgcgcca cctaagaaga aacgcaaagt cgaattcaag aacatcaaga agaaccaggt catgaacctg ggccccaaca gcaagctgct gaaggagtac 

   2501 aagagccagc tgatcgagct gaacatcgag cagttcgagg ccggcatcgg cctgatcctg ggcgacgcct acatcaggag cagggacgag ggcaagacct 

   2601 actgcatgca gttcgagtgg aagaacaagg cctacatgga ccacgtgtgc ctgctgtacg accagtgggt gctgagcccc ccccacaaga aggagagggt 

   2701 gaaccacctg ggcaacctgg tcatcacctg gggcgcccag accttcaagc accaggcctt caacaagctg gccaacctgt tcatcgtgaa caacaagaag

   2801 accatcccca acaacctggt ggagaactac ctgaccccca tgagcctggc ctactggttc atggacgacg gcggcaagtg ggactacaac aagaacagca 

   2901 ccaacaagag catcgtgctg aacacccaga gcttcacctt cgaggaggtg gagtacctgg tgaagggcct gaggaacaag ttccagctga actgctacgt 

   3001 gaagatcaac aagaacaagc ccatcatcta catcgacagc atgagctacc tgatcttcta caacctgatc aagccctacc tgatccccca gatgatgtac 

   3101 aagctgccca acaccatcag cagcgagacc ttcctgaagg gcggcggcgg atccggtgag ggcagaggaa gtcttctaac atgcggtgac gtggaggaga 

   3201 atccgggccc ctccggatct gagccacctc gggctgagac ctttgtattc ctggacctag aagccactgg gctcccaaac atggaccctg agattgcaga 

   3301 gatatccctt tttgctgttc accgctcttc cctggagaac ccagaacggg atgattctgg ttccttggtg ctgccccgtg ttctggacaa gctcacactg 

   3401 tgcatgtgcc cggagcgccc ctttactgcc aaggccagtg agattactgg tttgagcagc gaaagcctga tgcactgcgg gaaggctggt ttcaatggcg 

   3501 ctgtggtaag gacactgcag ggcttcctaa gccgccagga gggccccatc tgccttgtgg cccacaatgg cttcgattat gacttcccac tgctgtgcac 

   3601 ggagctacaa cgtctgggtg cccatctgcc ccaagacact gtctgcctgg acacactgcc tgcattgcgg ggcctggacc gtgctcacag ccacggcacc 

   3701 agggctcaag gccgcaaaag ctacagcctg gccagtctct tccaccgcta cttccaggct gaacccagtg ctgcccattc agcagaaggt gatgtgcaca 

   3801 ccctgcttct gatcttcctg catcgtgctc ctgagctgct cgcctgggca gatgagcagg cccgcagctg ggctcatatt gagcccatgt acgtgccacc 
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   3901 tgatggtcca agcctcgaag cctgacctgc aggtcgagca tgcatctagg gcggccaatt ccgcccctct ccctcccccc cccctaacgt tactggccga 

   4001 agccgcttgg aataaggccg gtgtgcgttt gtctatatgt gattttccac catattgccg tcttttggca atgtgagggc ccggaaacct ggccctgtct 

   4101 tcttgacgag cattcctagg ggtctttccc ctctcgccaa aggaatgcaa ggtctgttga atgtcgtgaa ggaagcagtt cctctggaag cttcttgaag 

   4201 acaaacaacg tctgtagcga ccctttgcag gcagcggaac cccccacctg gcgacaggtg cctctgcggc caaaagccac gtgtataaga tacacctgca 

   4301 aaggcggcac aaccccagtg ccacgttgtg agttggatag ttgtggaaag agtcaaatgg ctctcctcaa gcgtattcaa caaggggctg aaggatgccc 

   4401 agaaggtacc ccattgtatg ggatctgatc tggggcctcg gtgcacatgc tttacatgtg tttagtcgag gttaaaaaaa cgtctaggcc ccccgaacca 

   4501 cggggacgtg gttttccttt gaaaaacacg atgataagct tgccacaacc cttaccggtc gccaccatga gcgagctgat taaggagaac atgcacatga 

   4601 agctgtacat ggagggcacc gtggacaacc atcacttcaa gtgcacatcc gagggcgaag gcaagcccta cgagggcacc cagaccatga gaatcaaggt 

   4701 ggtcgagggc ggccctctcc ccttcgcctt cgacatcctg gctactagct tcctctacgg cagcaagacc ttcatcaacc acacccaggg catccccgac 

   4801 ttcttcaagc agtccttccc tgagggcttc acatgggaga gagtcaccac atacgaagac gggggcgtgc tgaccgctac ccaggacacc agcctccagg 

   4901 acggctgcct catctacaac gtcaagatca gaggggtgaa cttcacatcc aacggccctg tgatgcagaa gaaaacactc ggctgggagg ccttcaccga 

   5001 gacgctgtac cccgctgacg gcggcctgga aggcagaaac gacatggccc tgaagctcgt gggcgggagc catctgatcg caaacatcaa gaccacatat 

   5101 agatccaaga aacccgctaa gaacctcaag atgcctggcg tctactatgt ggactacaga ctggaaagaa tcaaggaggc caacaacgag acctacgtcg 

   5201 agcagcacga ggtggcagtg gccagatact gcgacctccc tagcaaactg gggcacaagc ttaattgatt ctagagtcga ccgagcatct taccgccatt 

   5301 tatacccata tttgttctgt ttttcttgat ttgggtatac atttaaatgt taatagaaca aaatggtggg gcaatcattt acatttttag ggatatgtaa 

   5401 ttactagttc aggtgtattg ccacaagaca aacatgttaa gaaactttcc cgttatttac gctctgttcc tgttaatcaa cctctggatt acaaaatttg 

   5501 tgaaagattg actgatattc ttaactatgt tgctcctttt acgctgtgtg gatatgctgc tttatagcct ctgtatctag ctattgcttc ccgtacggct 

   5601 ttcgttttct cctccttgta taaatcctgg ttgctgtctc ttttagagga gttgtggccc gttgtccgtc aacgtggcgt ggtgtgctct gtgtttgctg 

   5701 acgcaacccc cactggctgg ggcattgcca ccacctgtca actcctttct gggactttcg ctttccccct cccgatcgcc acggcagaac tcatcgccgc 

   5801 ctgccttgcc cgctgctgga caggggctag gttgctgggc actgataatt ccgtggtgtt gtcatcggta cctttttaaa agaaaagggg ggactggaag 

   5901 ggctaattca ctcccaacga agacaagata tcataacttc gtatagcata cattatacga agttataatt tatttgtgaa atttgtgatg ctattgcttt 

   6001 atttgtaacc atatgtttat ttgtgaaatt tgtgatgcta ttgctttatt tgtaaccatt gctttttgct tgtactgggt ctctctggtt agaccagatc 

   6101 tgagcctggg agctctctgg ctaactaggg aacccactgc ttaagcctca ataaagcttg cctcgaccag cctcgactgt gccttctagt tgccagccat 

   6201 ctgttgtttg cccctccccc gtgccttcct tgaccctgga aggtgccact cccactgtcc tttcctaata aaatgaggaa attgcatcgc attgtctgag 

   6301 taggtgtcat tctattctgg ggggtggggt ggggcaggac agcaaggggg aggattggga agacaatagc aggcatgctg gggatgcggt gggctctatg 

   6401 gcctgcagct gcattaatga atcggccaac gcgcggggag aggcggtttg cgtattgggc gctcttccgc ttcctcgctc actgactcgc tgcgctcggt 

   6501 cgttcggctg cggcgagcgg tatcagctca ctcaaaggcg gtaatacggt tatccacaga atcaggggat aacgcaggaa agaacatgtg agcaaaaggc 

   6601 cagcaaaagg ccaggaaccg taaaaaggcc gcgttgctgg cgtttttcca taggctccgc ccccctgacg agcatcacaa aaatcgacgc tcaagtcaga 

   6701 ggtggcgaaa cccgacagga ctataaagat accaggcgtt tccccctgga agctccctcg tgcgctctcc tgttccgacc ctgccgctta ccggatacct 

   6801 gtccgccttt ctcccttcgg gaagcgtggc gctttctcat agctcacgct gtaggtatct cagttcggtg taggtcgttc gctccaagct gggctgtgtg 

   6901 cacgaacccc ccgttcagcc cgaccgctgc gccttatccg gtaactatcg tcttgagtcc aacccggtaa gacacgactt atcgccactg gcagcagcca 
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   7001 ctggtaacag gattagcaga gcgaggtatg taggcggtgc tacagagttc ttgaagtggt ggcctaacta cggctacact agaaggacag tatttggtat 

   7101 ctgcgctctg ctgaagccag ttaccttcgg aaaaagagtt ggtagctctt gatccggcaa acaaaccacc gctggtagcg gtggtttttt tgtttgcaag 

   7201 cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt ttctacgggg tctgacgctc agtggaacga aaactcacgt taagggattt 

   7301 tggtcatgag attatcaaaa aggatcttca cctagatcct tttaaattaa aaatgaagtt ttaaatcaat ctaaagtata tatgagtaaa cttggtctga 

   7401 cagttaccaa tgcttaatca gtgaggcacc tatctcagcg atctgtctat ttcgttcatc catagttgcc tgactccccg tcgtgtagat aactacgata 

   7501 cgggagggct taccatctgg ccccagtgct gcaatgatac cgcgagaccc acgctcaccg gctccagatt tatcagcaat aaaccagcca gccggaaggg 

   7601 ccgagcgcag aagtggtcct gcaactttat ccgcctccat ccagtctatt aattgttgcc gggaagctag agtaagtagt tcgccagtta atagtttgcg 

   7701 caacgttgtt gccattgcta caggcatcgt ggtgtcacgc tcgtcgtttg gtatggcttc attcagctcc ggttcccaac gatcaaggcg agttacatga 

   7801 tcccccatgt tgtgcaaaaa agcggttagc tccttcggtc ctccgatcgt tgtcagaagt aagttggccg cagtgttatc actcatggtt atggcagcac 

   7901 tgcataattc tcttactgtc atgccatccg taagatgctt ttctgtgact ggtgagtact caaccaagtc attctgagaa tagtgtatgc ggcgaccgag 

   8001 ttgctcttgc ccggcgtcaa tacgggataa taccgcgcca catagcagaa ctttaaaagt gctcatcatt ggaaaacgtt cttcggggcg aaaactctca 

   8101 aggatcttac cgctgttgag atccagttcg atgtaaccca ctcgtgcacc caactgatct tcagcatctt ttactttcac cagcgtttct gggtgagcaa 

   8201 aaacaggaag gcaaaatgcc gcaaaaaagg gaataagggc gacacggaaa tgttgaatac tcatactctt cctttttcaa tattattgaa gcatttatca 

   8301 gggttattgt ctcatgagcg gatacatatt tgaatgtatt tagaaaaata aacaaatagg ggttccgcgc acatttcccc gaaaagtgcc acct
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General Description

  DNA Plasmid pCVL.SFFV.HA.NLS.SceOptD44A.T2A.Trex2.IRES.mTagBFP

  Entire molecule length: 8394 bp

Feature Map

  CDS (5 total)

    Gag (SL4)

      Start: 572   End: 924 

      Original Location Description:

         572..924

    coSce

      Start: 2438  End: 3139

      Original Location Description:
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         2438..3139

    mTagBFP

      Start: 4567  End: 5268

      Original Location Description:

         4567..5268

    wPRE-O

      Start: 5283  End: 5863

      Original Location Description:

         5283..5863

    AP(R)

      Start: 7404  End: 8264 (Complementary)

      bla gene- Ap(r) determinant

      Original Location Description:

         complement(7404..8264)

  LTR (4 total)

    RU5

      Start: 236   End: 417 

      Original Location Description:

         236..417

    SFFV

      Start: 1946  End: 2355

      Original Location Description:

         1946..2355

      Qualifiers:

         /gene="'MESV"

         /product="#AJ224005"

         /SECDrawAs="Gene"

    SIN U3

      Start: 5895  End: 6076

      Original Location Description:

         5895..6076
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    R

      Start: 6077  End: 6166

      Original Location Description:

         6077..6166

  Misc. Feature (11 total)

    PBS (SL123)

      Start: 418   End: 571 

      Original Location Description:

         418..571

    RRE

      Start: 1081  End: 1322

      Original Location Description:

         1081..1322

    cPPT

      Start: 1806  End: 1929

      Original Location Description:

         1806..1929

    kozak

      Start: 2366  End: 2374

      Original Location Description:

         2366..2374

    ATG

      Start: 2375  End: 2377

      Original Location Description:

         2375..2377

    HA

      Start: 2381  End: 2407

      Original Location Description:

         2381..2407

    2ndGenNLS

      Start: 2408  End: 2431
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      Original Location Description:

         2408..2431

    Trex2

      Start: 3218  End: 3925

      Original Location Description:

         3218..3925

    IRES

      Start: 3966  End: 4551

      Original Location Description:

         3966..4551

  PolyA Signal (1 total)

    BGH pA

      Start: 6168  End: 6401

      Original Location Description:

         6168..6401

  PolyA Site (1 total)

    pA

      Start: 6150 End: 6155

      Original Location Description:

         6150..6155

  Primer (1 total)

    CVL-34

      Start: 1671  End: 1692

      Original Location Description:

         1671..1692

  Promoter Prokaryotic (2 total)

    RSV

      Start: 7     End: 235 

      Original Location Description:

         7..235

    pr
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      Start: 8329  End: 8334 (Complementary)

      Original Location Description:

         complement(8329..8334)

  Replication Origin (1 total)

    ori

      Start: 6583  End: 7256 (Complementary)

      Original Location Description:

         complement(6583..7256)

  mRNA (1 total)

    TSS

      Start: 2330  End: 2355

      Original Location Description:

         2330..2355

Sequence

      1 gacgtcaatg tagtcttatg caatactctt gtagtcttgc aacatggtaa cgatgagtta gcaacatgcc ttacaaggag agaaaaagca ccgtgcatgc 

    101 cgattggtgg aagtaaggtg gtacgatcgt gccttattag gaaggcaaca gacgggtctg acatggattg gacgaaccac tgaattgccgcattgcagag 

    201 atattgtatt taagtgccta gctcgataca taaacgggtc tctctggtta gaccagatct gagcctggga gctctctggc taactaggga acccactgct 

    301 taagcctcaa taaagcttgc cttgagtgct tcaagtagtg tgtgcccgtc tgttgtgtga ctctggtaac tagagatccc tcagaccctt ttagtcagtg 

    401 tggaaaatct ctagcagtgg cgcccgaaca gggacttgaa agcgaaaggg aaaccagagg agctctctcg acgcaggact cggcttgctgaagcgcgcac 

    501 ggcaagaggc gaggggcggc gactggtgag tacgccaaaa attttgacta gcggaggcta gaaggagaga gatgggtgcg agagcgtcag tattaagcgg 

    601 gggagaatta gatcgcgatg ggaaaaaatt cggttaaggc cagggggaaa gaaaaaatat aaattaaaac atatagtatg ggcaagcagg gagctagaac 

   701 gattcgcagt taatcctggc ctgttagaaa catcagaagg ctgtagacaa atactgggac agctacaacc atcccttcag acaggatcag aagaacttag 

    801 atcattatat aatacagtag caaccctcta ttgtgtgcat caaaggatag agataaaaga caccaaggaa gctttagaca agatagagga agagcaaaac 

    901 aaaagtaaga ccaccgcaca gcaagcggcc ctgatcttca gacctggagg aggagatatg agggacaatt ggagaagtga attatataaa tataaagtag 

   1001 taaaaattga accattagga gtagcaccca ccaaggcaaa gagaagagtg gtgcagagag aaaaaagagc agtgggaata ggagctttgt tccttgggtt 

   1101 cttgggagca gcaggaagca ctatgggcgc agcgtcaatg acgctgacgg tacaggccag acaattattg tctggtatag tgcagcagca gaacaatttg 

   1201 ctgagggcta ttgaggcgca acagcatctg ttgcaactca cagtctgggg catcaagcag ctccaggcaa gaatcctggc tgtggaaaga tacctaaagg 

   1301 atcaacagct cctggggatt tggggttgct ctggaaaact catttgcacc actgctgtgc cttggaatgc tagttggagt aatgaatctc tggaacagat 

   1401 ttggaatcac acgacctgga tggagtggga cagagaaatt aacaattaca caagcttaat acactcctta attgaagaat cgcaaaacca gcaagaaaag 

   1501 aatgaacaag aattattgga attagataaa tgggcaagtt tgtggaattg gtttaacata acaaattggc tgtggtatat aaaattattc ataatgatag 
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   1601 taggaggctt ggtaggttta agaatagttt ttgctgtact ttctatagtg aatagagtta ggcagggata ttcaccatta tcgtttcaga cccacctccc 

   1701 aaccccgagg ggacccgaca ggcccgaagg aatagaagaa gaaggtggag agagagacag agacagatcc attcgattag tgaacggatc tcgacggtat 

   1801 cggttaactt ttaaaagaaa aggggggatt ggggggtaca gtgcagggga aagaatagta gacataatag caacagacat acaaactaaa gaattacaaa 

   1901 aacaaattac aaaaattcaa aattttatcg attacgcgtc acgtgctagc tgcagtaacg ccattttgca aggcatggaa aaataccaaa ccaagaatag 

   2001 agaagttcag atcaagggcg ggtacatgaa aatagctaac gttgggccaa acaggatatc tgcggtgagc agtttcggcc ccggcccggg gccaagaaca 

   2101 gatggtcacc gcagtttcgg ccccggcccg aggccaagaa cagatggtcc ccagatatgg cccaaccctc agcagtttct taagacccat cagatgtttc 

   2201 caggctcccc caaggacctg aaatgaccct gcgccttatt tgaattaacc aatcagcctg cttctcgctt ctgttcgcgc gcttctgctt cccgagctct 

   2301 ataaaagagc tcacaacccc tcactcggcg cgccagtcct ccgacagact gagtcgcccg ctcgagccgc caccatggga tatccatacg atgtcccaga 

   2401 ttatgcgcca cctaagaaga aacgcaaagt cgaattcaag aacatcaaga agaaccaggt catgaacctg ggccccaaca gcaagctgct gaaggagtac 

   2501 aagagccagc tgatcgagct gaacatcgag cagttcgagg ccggcatcgg cctgatcctg ggcgctgcct acatcaggag cagggacgag ggcaagacct 

   2601 actgcatgca gttcgagtgg aagaacaagg cctacatgga ccacgtgtgc ctgctgtacg accagtgggt gctgagcccc ccccacaaga aggagagggt 

   2701 gaaccacctg ggcaacctgg tcatcacctg gggcgcccag accttcaagc accaggcctt caacaagctg gccaacctgt tcatcgtgaa caacaagaag 

   2801 accatcccca acaacctggt ggagaactac ctgaccccca tgagcctggc ctactggttc atggacgacg gcggcaagtg ggactacaac aagaacagca 

   2901 ccaacaagag catcgtgctg aacacccaga gcttcacctt cgaggaggtg gagtacctgg tgaagggcct gaggaacaag ttccagctga actgctacgt 

   3001 gaagatcaac aagaacaagc ccatcatcta catcgacagc atgagctacc tgatcttcta caacctgatc aagccctacc tgatccccca gatgatgtac 

   3101 aagctgccca acaccatcag cagcgagacc ttcctgaagg gcggcggcgg atccggtgag ggcagaggaa gtcttctaac atgcggtgac gtggaggaga 

   3201 atccgggccc ctccggatct gagccacctc gggctgagac ctttgtattc ctggacctag aagccactgg gctcccaaac atggaccctg agattgcaga 

   3301 gatatccctt tttgctgttc accgctcttc cctggagaac ccagaacggg atgattctgg ttccttggtg ctgccccgtg ttctggacaa gctcacactg 

   3401 tgcatgtgcc cggagcgccc ctttactgcc aaggccagtg agattactgg tttgagcagc gaaagcctga tgcactgcgg gaaggctggt ttcaatggcg 

   3501 ctgtggtaag gacactgcag ggcttcctaa gccgccagga gggccccatc tgccttgtgg cccacaatgg cttcgattat gacttcccac tgctgtgcac 

   3601 ggagctacaa cgtctgggtg cccatctgcc ccaagacact gtctgcctgg acacactgcc tgcattgcgg ggcctggacc gtgctcacag ccacggcacc 

   3701 agggctcaag gccgcaaaag ctacagcctg gccagtctct tccaccgcta cttccaggct gaacccagtg ctgcccattc agcagaaggt gatgtgcaca 

   3801 ccctgcttct gatcttcctg catcgtgctc ctgagctgct cgcctgggca gatgagcagg cccgcagctg ggctcatatt gagcccatgt acgtgccacc 

   3901 tgatggtcca agcctcgaag cctgacctgc aggtcgagca tgcatctagg gcggccaatt ccgcccctct ccctcccccc cccctaacgt tactggccga 

   4001 agccgcttgg aataaggccg gtgtgcgttt gtctatatgt gattttccac catattgccg tcttttggca atgtgagggc ccggaaacct ggccctgtct 

   4101 tcttgacgag cattcctagg ggtctttccc ctctcgccaa aggaatgcaa ggtctgttga atgtcgtgaa ggaagcagtt cctctggaag cttcttgaag 

   4201 acaaacaacg tctgtagcga ccctttgcag gcagcggaac cccccacctg gcgacaggtg cctctgcggc caaaagccac gtgtataaga tacacctgca 

   4301 aaggcggcac aaccccagtg ccacgttgtg agttggatag ttgtggaaag agtcaaatgg ctctcctcaa gcgtattcaa caaggggctg aaggatgccc 

   4401 agaaggtacc ccattgtatg ggatctgatc tggggcctcg gtgcacatgc tttacatgtg tttagtcgag gttaaaaaaa cgtctaggcc ccccgaacca 

   4501 cggggacgtg gttttccttt gaaaaacacg atgataagct tgccacaacc cttaccggtc gccaccatga gcgagctgat taaggagaac atgcacatga 

   4601 agctgtacat ggagggcacc gtggacaacc atcacttcaa gtgcacatcc gagggcgaag gcaagcccta cgagggcacc cagaccatga gaatcaaggt 
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   4701 ggtcgagggc ggccctctcc ccttcgcctt cgacatcctg gctactagct tcctctacgg cagcaagacc ttcatcaacc acacccaggg catccccgac 

   4801 ttcttcaagc agtccttccc tgagggcttc acatgggaga gagtcaccac atacgaagac gggggcgtgc tgaccgctac ccaggacacc agcctccagg 

   4901 acggctgcct catctacaac gtcaagatca gaggggtgaa cttcacatcc aacggccctg tgatgcagaa gaaaacactc ggctgggagg ccttcaccga 

   5001 gacgctgtac cccgctgacg gcggcctgga aggcagaaac gacatggccc tgaagctcgt gggcgggagc catctgatcg caaacatcaa gaccacatat 

   5101 agatccaaga aacccgctaa gaacctcaag atgcctggcg tctactatgt ggactacaga ctggaaagaa tcaaggaggc caacaacgag acctacgtcg 

   5201 agcagcacga ggtggcagtg gccagatact gcgacctccc tagcaaactg gggcacaagc ttaattgatt ctagagtcga ccgagcatct taccgccatt 

   5301 tatacccata tttgttctgt ttttcttgat ttgggtatac atttaaatgt taatagaaca aaatggtggg gcaatcattt acatttttag ggatatgtaa 

   5401 ttactagttc aggtgtattg ccacaagaca aacatgttaa gaaactttcc cgttatttac gctctgttcc tgttaatcaa cctctggatt acaaaatttg 

   5501 tgaaagattg actgatattc ttaactatgt tgctcctttt acgctgtgtg gatatgctgc tttatagcct ctgtatctag ctattgcttc ccgtacggct 

   5601 ttcgttttct cctccttgta taaatcctgg ttgctgtctc ttttagagga gttgtggccc gttgtccgtc aacgtggcgt ggtgtgctct gtgtttgctg 

   5701 acgcaacccc cactggctgg ggcattgcca ccacctgtca actcctttct gggactttcg ctttccccct cccgatcgcc acggcagaac tcatcgccgc 

   5801 ctgccttgcc cgctgctgga caggggctag gttgctgggc actgataatt ccgtggtgtt gtcatcggta cctttttaaa agaaaagggg ggactggaag 

   5901 ggctaattca ctcccaacga agacaagata tcataacttc gtatagcata cattatacga agttataatt tatttgtgaa atttgtgatg ctattgcttt 

   6001 atttgtaacc atatgtttat ttgtgaaatt tgtgatgcta ttgctttatt tgtaaccatt gctttttgct tgtactgggt ctctctggtt agaccagatc 

   6101 tgagcctggg agctctctgg ctaactaggg aacccactgc ttaagcctca ataaagcttg cctcgaccag cctcgactgt gccttctagt tgccagccat 

   6201 ctgttgtttg cccctccccc gtgccttcct tgaccctgga aggtgccact cccactgtcc tttcctaata aaatgaggaa attgcatcgc attgtctgag 

   6301 taggtgtcat tctattctgg ggggtggggt ggggcaggac agcaaggggg aggattggga agacaatagc aggcatgctg gggatgcggt gggctctatg 

   6401 gcctgcagct gcattaatga atcggccaac gcgcggggag aggcggtttg cgtattgggc gctcttccgc ttcctcgctc actgactcgc tgcgctcggt 

   6501 cgttcggctg cggcgagcgg tatcagctca ctcaaaggcg gtaatacggt tatccacaga atcaggggat aacgcaggaa agaacatgtg agcaaaaggc 

   6601 cagcaaaagg ccaggaaccg taaaaaggcc gcgttgctgg cgtttttcca taggctccgc ccccctgacg agcatcacaa aaatcgacgc tcaagtcaga 

   6701 ggtggcgaaa cccgacagga ctataaagat accaggcgtt tccccctgga agctccctcg tgcgctctcc tgttccgacc ctgccgctta ccggatacct 

   6801 gtccgccttt ctcccttcgg gaagcgtggc gctttctcat agctcacgct gtaggtatct cagttcggtg taggtcgttc gctccaagct gggctgtgtg 

   6901 cacgaacccc ccgttcagcc cgaccgctgc gccttatccg gtaactatcg tcttgagtcc aacccggtaa gacacgactt atcgccactg gcagcagcca 

   7001 ctggtaacag gattagcaga gcgaggtatg taggcggtgc tacagagttc ttgaagtggt ggcctaacta cggctacact agaaggacag tatttggtat 

   7101 ctgcgctctg ctgaagccag ttaccttcgg aaaaagagtt ggtagctctt gatccggcaa acaaaccacc gctggtagcg gtggtttttt tgtttgcaag 

   7201 cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt ttctacgggg tctgacgctc agtggaacga aaactcacgt taagggattt 

   7301 tggtcatgag attatcaaaa aggatcttca cctagatcct tttaaattaa aaatgaagtt ttaaatcaat ctaaagtata tatgagtaaa cttggtctga 

   7401 cagttaccaa tgcttaatca gtgaggcacc tatctcagcg atctgtctat ttcgttcatc catagttgcc tgactccccg tcgtgtagat aactacgata 

   7501 cgggagggct taccatctgg ccccagtgct gcaatgatac cgcgagaccc acgctcaccg gctccagatt tatcagcaat aaaccagcca gccggaaggg 

   7601 ccgagcgcag aagtggtcct gcaactttat ccgcctccat ccagtctatt aattgttgcc gggaagctag agtaagtagt tcgccagtta atagtttgcg 

   7701 caacgttgtt gccattgcta caggcatcgt ggtgtcacgc tcgtcgtttg gtatggcttc attcagctcc ggttcccaac gatcaaggcg agttacatga 
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   7801 tcccccatgt tgtgcaaaaa agcggttagc tccttcggtc ctccgatcgt tgtcagaagt aagttggccg cagtgttatc actcatggtt atggcagcac 

   7901 tgcataattc tcttactgtc atgccatccg taagatgctt ttctgtgact ggtgagtact caaccaagtc attctgagaa tagtgtatgc ggcgaccgag 

   8001 ttgctcttgc ccggcgtcaa tacgggataa taccgcgcca catagcagaa ctttaaaagt gctcatcatt ggaaaacgtt cttcggggcg aaaactctca 

   8101 aggatcttac cgctgttgag atccagttcg atgtaaccca ctcgtgcacc caactgatct tcagcatctt ttactttcac cagcgtttct gggtgagcaa 

   8201 aaacaggaag gcaaaatgcc gcaaaaaagg gaataagggc gacacggaaa tgttgaatac tcatactctt cctttttcaa tattattgaa gcatttatca 

   8301 gggttattgt ctcatgagcg gatacatatt tgaatgtatt tagaaaaata aacaaatagg ggttccgcgc acatttcccc gaaaagtgcc acct
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General Description

  DNA Plasmid pCVL.SFFV.HA.NLS.I-Ani I.IRES.mTagBFP

  Entire molecule length: 7671 bp

Feature Map

  CDS (5 total)

    Gag (SL4)

      Start: 572   End: 924 

      Original Location Description:

pCVL.SFFV.HA.NLS.I-AniI.IRES.mTagBFP

7671 bp

AP(R)

Gag (SL4)
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coI-AniI
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TSS
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         572..924

    coAniI

      Start: 2438  End: 3199

      Original Location Description:

         2438..3199

    mTagBFP

      Start: 3844  End: 4545

      Original Location Description:

         3844..4545

    wPRE-O

      Start: 4560  End: 5140

      Original Location Description:

         4560..5140

    AP(R)

      Start: 6681  End: 7541 (Complementary)

      bla gene- Ap(r) determinant

      Original Location Description:

         complement(6681..7541)

  LTR (4 total)

    RU5

      Start: 236   End: 417 

      Original Location Description:

         236..417

    SFFV

      Start: 1946  End: 2355

      Original Location Description:

         1946..2355

      Qualifiers:

         /gene="'MESV"

         /product="#AJ224005"

         /SECDrawAs="Gene"
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    SIN U3

      Start: 5172  End: 5353

      Original Location Description:

         5172..5353

    R

      Start: 5354  End: 5443

      Original Location Description:

         5354..5443

  Misc. Binding Site (1 total)

    loxP

      Start: 5210  End: 5243

      Original Location Description:

         5210..5243

      Qualifiers:

         /gene="(null)"

         /product="loxP"

  Misc. Feature (10 total)

    PBS (SL123)

      Start: 418   End: 571 

      Original Location Description:

         418..571

    RRE

      Start: 1081  End: 1322

      Original Location Description:

         1081..1322

    cPPT

      Start: 1806  End: 1929

      Original Location Description:

         1806..1929

    kozak

      Start: 2366  End: 2374
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      Original Location Description:

         2366..2374

    ATG

      Start: 2375  End: 2377

      Original Location Description:

         2375..2377

    HA

      Start: 2381  End: 2407

      Original Location Description:

         2381..2407

    2ndGenNLS

      Start: 2408  End: 2431

      Original Location Description:

         2408..2431

    Y13F

    Y111S

    IRES

      Start: 3243  End: 3828

      Original Location Description:

         3243..3828

  Misc. Marker (3 total)

    junction

    SV40 USE

      Start: 5246  End: 5289

      Original Location Description:

         5246..5289

    SV40 USE

      Start: 5293  End: 5336

      Original Location Description:

         5293..5336

  PolyA Signal (1 total)
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    BGH pA

      Start: 5445  End: 5678

      Original Location Description:

         5445..5678

  PolyA Site (1 total)

    pA

      Start: 5427  End: 5432

      Original Location Description:

         5427..5432

  Primer (1 total)

    CVL-34

      Start: 1671  End: 1692

      Original Location Description:

         1671..1692

  Promoter Prokaryotic (2 total)

    RSV

      Start: 7     End: 235 

      Original Location Description:

         7..235

    pr

      Start: 7606  End: 7611 (Complementary)

      Original Location Description:

         complement(7606..7611)

  Replication Origin (1 total)

    ori

      Start: 5860  End: 6533 (Complementary)

      Original Location Description:

         complement(5860..6533)

  mRNA (1 total)

    TSS

      Start: 2330  End: 2355
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      Original Location Description:

         2330..2355

  Mutation (1 total)

    A->G

Sequence

      1 gacgtcaatg tagtcttatg caatactctt gtagtcttgc aacatggtaa cgatgagtta gcaacatgcc ttacaaggag agaaaaagca ccgtgcatgc 

    101 cgattggtgg aagtaaggtg gtacgatcgt gccttattag gaaggcaaca gacgggtctg acatggattg gacgaaccac tgaattgccg cattgcagag 

    201 atattgtatt taagtgccta gctcgataca taaacgggtc tctctggtta gaccagatct gagcctggga gctctctggc taactaggga acccactgct 

    301 taagcctcaa taaagcttgc cttgagtgct tcaagtagtg tgtgcccgtc tgttgtgtga ctctggtaac tagagatccc tcagaccctt ttagtcagtg 

    401 tggaaaatct ctagcagtgg cgcccgaaca gggacttgaa agcgaaaggg aaaccagagg agctctctcg acgcaggact cggcttgctg aagcgcgcac 

    501 ggcaagaggc gaggggcggc gactggtgag tacgccaaaa attttgacta gcggaggcta gaaggagaga gatgggtgcg agagcgtcag tattaagcgg 

    601 gggagaatta gatcgcgatg ggaaaaaatt cggttaaggc cagggggaaa gaaaaaatat aaattaaaac atatagtatg ggcaagcagg gagctagaac 

    701 gattcgcagt taatcctggc ctgttagaaa catcagaagg ctgtagacaa atactgggac agctacaacc atcccttcag acaggatcag aagaacttag 

    801 atcattatat aatacagtag caaccctcta ttgtgtgcat caaaggatag agataaaaga caccaaggaa gctttagaca agatagagga agagcaaaac 

    901 aaaagtaaga ccaccgcaca gcaagcggcc ctgatcttca gacctggagg aggagatatg agggacaatt ggagaagtga attatataaa tataaagtag 

   1001 taaaaattga accattagga gtagcaccca ccaaggcaaa gagaagagtg gtgcagagag aaaaaagagc agtgggaata ggagctttgt tccttgggtt 

   1101 cttgggagca gcaggaagca ctatgggcgc agcgtcaatg acgctgacgg tacaggccag acaattattg tctggtatag tgcagcagca gaacaatttg 

   1201 ctgagggcta ttgaggcgca acagcatctg ttgcaactca cagtctgggg catcaagcag ctccaggcaa gaatcctggc tgtggaaaga tacctaaagg 

   1301 atcaacagct cctggggatt tggggttgct ctggaaaact catttgcacc actgctgtgc cttggaatgc tagttggagt aatgaatctc tggaacagat 

   1401 ttggaatcac acgacctgga tggagtggga cagagaaatt aacaattaca caagcttaat acactcctta attgaagaat cgcaaaacca gcaagaaaag 

   1501 aatgaacaag aattattgga attagataaa tgggcaagtt tgtggaattg gtttaacata acaaattggc tgtggtatat aaaattattc ataatgatag 

   1601 taggaggctt ggtaggttta agaatagttt ttgctgtact ttctatagtg aatagagtta ggcagggata ttcaccatta tcgtttcaga cccacctccc 

   1701 aaccccgagg ggacccgaca ggcccgaagg aatagaagaa gaaggtggag agagagacag agacagatcc attcgattag tgaacggatc tcgacggtat 

   1801 cggttaactt ttaaaagaaa aggggggatt ggggggtaca gtgcagggga aagaatagta gacataatag caacagacat acaaactaaa gaattacaaa 

   1901 aacaaattac aaaaattcaa aattttatcg attacgcgtc acgtgctagc tgcagtaacg ccattttgca aggcatggaa aaataccaaa ccaagaatag 

   2001 agaagttcag atcaagggcg ggtacatgaa aatagctaac gttgggccaa acaggatatc tgcggtgagc agtttcggcc ccggcccggg gccaagaaca 

   2101 gatggtcacc gcagtttcgg ccccggcccg aggccaagaa cagatggtcc ccagatatgg cccaaccctc agcagtttct taagacccat cagatgtttc 

   2201 caggctcccc caaggacctg aaatgaccct gcgccttatt tgaattaacc aatcagcctg cttctcgctt ctgttcgcgc gcttctgctt cccgagctct 

   2301 ataaaagagc tcacaacccc tcactcggcg cgccagtcct ccgacagact gagtcgcccg ctcgagccgc caccatggga tatccatacg atgtcccaga 

   2401 ttatgcgcca cctaagaaga aacgcaaagt cgaattcggc agcgatctga cctacgccta tctggtgggc ctgttcgagg gcgacggata tttttccatc 

   2501 actaaaaagg gcaagtacct gacctatgag ctgggaattg aactgtctat caaggatgtg cagctgatct acaagatcaa gaagatcctg gggatcggca 

Nature Methods: doi:10.1038/nmeth.2177



   2601 ttgtgagctt caggaagaga aacgagattg aaatggtggc cctgaggatc agggataaga atcacctgaa atctaagatt ctgcccatct tcgagaagta 

   2701 tcctatgttt agtaacaaac agtacgacta tctgaggttt agaaatgctc tgctgagcgg catcatctcc ctggaggatc tgccagacta tacccggtcc 

   2801 gacgagcccc tgaacagcat cgaatccatc attaatacat cttacttcag tgcctggctg gtgggcttca tcgaggctga agggtgcttc tctgtgtaca 

   2901 aactgaacaa ggacgatgac tatctgattg ccagttttga tatcgctcag agggatggag acatcctgat tagcgccatc agaaagtacc tgtccttcac 

   3001 cacaaaggtg tatctggaca aaacaaattg tagcaaactg aaggtcacta gcgtgcgctc cgtggagaac atcattaagt tcctgcagaa tgctcctgtg 

   3101 aaactgctgg gcaacaaaaa gctgcagtac aaactgtggc tgaagcagct gcggaaaatc tctcgctaca gtgaaaaaat caagattcca tccaattatt 

   3201 aacctgcagg tcgagcatgc atctagggcg gccaattccg cccctctccc tccccccccc ctaacgttac tggccgaagc cgcttggaat aaggccggtg 

   3301 tgcgtttgtc tatatgtgat tttccaccat attgccgtct tttggcaatg tgagggcccg gaaacctggc cctgtcttct tgacgagcat tcctaggggt 

   3401 ctttcccctc tcgccaaagg aatgcaaggt ctgttgaatg tcgtgaagga agcagttcct ctggaagctt cttgaagaca aacaacgtct gtagcgaccc 

   3501 tttgcaggca gcggaacccc ccacctggcg acaggtgcct ctgcggccaa aagccacgtg tataagatac acctgcaaag gcggcacaac cccagtgcca 

   3601 cgttgtgagt tggatagttg tggaaagagt caaatggctc tcctcaagcg tattcaacaa ggggctgaag gatgcccaga aggtacccca ttgtatggga 

   3701 tctgatctgg ggcctcggtg cacatgcttt acatgtgttt agtcgaggtt aaaaaaacgt ctaggccccc cgaaccacgg ggacgtggtt ttcctttgaa 

   3801 aaacacgatg ataagcttgc cacaaccctt accggtcgcc accatgagcg agctgattaa ggagaacatg cacatgaagc tgtacatgga gggcaccgtg 

   3901 gacaaccatc acttcaagtg cacatccgag ggcgaaggca agccctacga gggcacccag accatgagaa tcaaggtggt cgagggcggc cctctcccct 

   4001 tcgccttcga catcctggct actagcttcc tctacggcag caagaccttc atcaaccaca cccagggcat ccccgacttc ttcaagcagt ccttccctga 

   4101 gggcttcaca tgggagagag tcaccacata cgaagacggg ggcgtgctga ccgctaccca ggacaccagc ctccaggacg gctgcctcat ctacaacgtc 

   4201 aagatcagag gggtgaactt cacatccaac ggccctgtga tgcagaagaa aacactcggc tgggaggcct tcaccgagac gctgtacccc gctgacggcg 

   4301 gcctggaagg cagaaacgac atggccctga agctcgtggg cgggagccat ctgatcgcaa acatcaagac cacatataga tccaagaaac ccgctaagaa 

   4401 cctcaagatg cctggcgtct actatgtgga ctacagactg gaaagaatca aggaggccaa caacgagacc tacgtcgagc agcacgaggt ggcagtggcc 

   4501 agatactgcg acctccctag caaactgggg cacaagctta attgattcta gagtcgaccg agcatcttac cgccatttat acccatattt gttctgtttt 

   4601 tcttgatttg ggtatacatt taaatgttaa tagaacaaaa tggtggggca atcatttaca tttttaggga tatgtaatta ctagttcagg tgtattgcca 

   4701 caagacaaac atgttaagaa actttcccgt tatttacgct ctgttcctgt taatcaacct ctggattaca aaatttgtga aagattgact gatattctta 

   4801 actatgttgc tccttttacg ctgtgtggat atgctgcttt atagcctctg tatctagcta ttgcttcccg tacggctttc gttttctcct ccttgtataa 

   4901 atcctggttg ctgtctcttt tagaggagtt gtggcccgtt gtccgtcaac gtggcgtggt gtgctctgtg tttgctgacg caacccccac tggctggggc 

   5001 attgccacca cctgtcaact cctttctggg actttcgctt tccccctccc gatcgccacg gcagaactca tcgccgcctg ccttgcccgc tgctggacag 

   5101 gggctaggtt gctgggcact gataattccg tggtgttgtc atcggtacct ttttaaaaga aaagggggga ctggaagggc taattcactc ccaacgaaga 

   5201 caagatatca taacttcgta tagcatacat tatacgaagt tataatttat ttgtgaaatt tgtgatgcta ttgctttatt tgtaaccata tgtttatttg 

   5301 tgaaatttgt gatgctattg ctttatttgt aaccattgct ttttgcttgt actgggtctc tctggttaga ccagatctga gcctgggagc tctctggcta 

   5401 actagggaac ccactgctta agcctcaata aagcttgcct cgaccagcct cgactgtgcc ttctagttgc cagccatctg ttgtttgccc ctcccccgtg 

   5501 ccttccttga ccctggaagg tgccactccc actgtccttt cctaataaaa tgaggaaatt gcatcgcatt gtctgagtag gtgtcattct attctggggg 

   5601 gtggggtggg gcaggacagc aagggggagg attgggaaga caatagcagg catgctgggg atgcggtggg ctctatggcc tgcagctgca ttaatgaatc 
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   5701 ggccaacgcg cggggagagg cggtttgcgt attgggcgct cttccgcttc ctcgctcact gactcgctgc gctcggtcgt tcggctgcgg cgagcggtat 

   5801 cagctcactc aaaggcggta atacggttat ccacagaatc aggggataac gcaggaaaga acatgtgagc aaaaggccag caaaaggcca ggaaccgtaa 

   5901 aaaggccgcg ttgctggcgt ttttccatag gctccgcccc cctgacgagc atcacaaaaa tcgacgctca agtcagaggt ggcgaaaccc gacaggacta 

   6001 taaagatacc aggcgtttcc ccctggaagc tccctcgtgc gctctcctgt tccgaccctg ccgcttaccg gatacctgtc cgcctttctc ccttcgggaa 

   6101 gcgtggcgct ttctcatagc tcacgctgta ggtatctcag ttcggtgtag gtcgttcgct ccaagctggg ctgtgtgcac gaaccccccg ttcagcccga 

   6201 ccgctgcgcc ttatccggta actatcgtct tgagtccaac ccggtaagac acgacttatc gccactggca gcagccactg gtaacaggat tagcagagcg 

   6301 aggtatgtag gcggtgctac agagttcttg aagtggtggc ctaactacgg ctacactaga aggacagtat ttggtatctg cgctctgctg aagccagtta 

   6401 ccttcggaaa aagagttggt agctcttgat ccggcaaaca aaccaccgct ggtagcggtg gtttttttgt ttgcaagcag cagattacgc gcagaaaaaa 

   6501 aggatctcaa gaagatcctt tgatcttttc tacggggtct gacgctcagt ggaacgaaaa ctcacgttaa gggattttgg tcatgagatt atcaaaaagg 

   6601 atcttcacct agatcctttt aaattaaaaa tgaagtttta aatcaatcta aagtatatat gagtaaactt ggtctgacag ttaccaatgc ttaatcagtg 

   6701 aggcacctat ctcagcgatc tgtctatttc gttcatccat agttgcctga ctccccgtcg tgtagataac tacgatacgg gagggcttac catctggccc 

   6801 cagtgctgca atgataccgc gagacccacg ctcaccggct ccagatttat cagcaataaa ccagccagcc ggaagggccg agcgcagaag tggtcctgca 

   6901 actttatccg cctccatcca gtctattaat tgttgccggg aagctagagt aagtagttcg ccagttaata gtttgcgcaa cgttgttgcc attgctacag 

   7001 gcatcgtggt gtcacgctcg tcgtttggta tggcttcatt cagctccggt tcccaacgat caaggcgagt tacatgatcc cccatgttgt gcaaaaaagc 

   7101 ggttagctcc ttcggtcctc cgatcgttgt cagaagtaag ttggccgcag tgttatcact catggttatg gcagcactgc ataattctct tactgtcatg 

   7201 ccatccgtaa gatgcttttc tgtgactggt gagtactcaa ccaagtcatt ctgagaatag tgtatgcggc gaccgagttg ctcttgcccg gcgtcaatac 

   7301 gggataatac cgcgccacat agcagaactt taaaagtgct catcattgga aaacgttctt cggggcgaaa actctcaagg atcttaccgc tgttgagatc 

   7401 cagttcgatg taacccactc gtgcacccaa ctgatcttca gcatctttta ctttcaccag cgtttctggg tgagcaaaaa caggaaggca aaatgccgca 

   7501 aaaaagggaa taagggcgac acggaaatgt tgaatactca tactcttcct ttttcaatat tattgaagca tttatcaggg ttattgtctc atgagcggat 

   7601 acatatttga atgtatttag aaaaataaac aaataggggt tccgcgcaca tttccccgaa aagtgccacc t
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General Description

  DNA Plasmid pCVL.SFFV.HA.NLS.IAni-I.T2A.Trex2.IRES.mTagBFP

  Entire molecule length: 8445 bp

Feature Map

  CDS (5 total)

    Gag (SL4)

      Start: 572   End: 924 

      Original Location Description:

         572..924

    coAniI

pCVL.SFFV.HA.NLS.IAni-I.T2A.Trex2.IRES.mTagBFP

8445 
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      Start: 2438  End: 3199

      Original Location Description:

         2438..3199

    mTagBFP

      Start: 4618  End: 5319

      Original Location Description:

         4618..5319

    wPRE-O

      Start: 5334  End: 5914

      Original Location Description:

         5334..5914

    AP(R)

      Start: 7455  End: 8315 (Complementary)

      bla gene- Ap(r) determinant

      Original Location Description:

         complement(7455..8315)

LTR (4 total)

    RU5

      Start: 236   End: 417 

      Original Location Description:

         236..417

    SFFV

      Start: 1946  End: 2355

      Original Location Description:

         1946..2355

      Qualifiers:

         /gene="'MESV"

         /product="#AJ224005"

         /SECDrawAs="Gene"

    SIN U3

      Start: 5946  End: 6127
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      Original Location Description:

         5946..6127

    R

      Start: 6128  End: 6217

      Original Location Description:

         6128..6217

  Misc. Binding Site (1 total)

    loxP

      Start: 5984  End: 6017

      Original Location Description:

         5984..6017

      Qualifiers:

         /gene="(null)"

         /product="loxP"

  Misc. Feature (13 total)

    PBS (SL123)

      Start: 418   End: 571 

      Original Location Description:

         418..571

    RRE

      Start: 1081  End: 1322

      Original Location Description:

         1081..1322

    cPPT

      Start: 1806  End: 1929

      Original Location Description:

         1806..1929

    kozak

      Start: 2366  End: 2374

      Original Location Description:

         2366..2374
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    ATG

      Start: 2375  End: 2377

      Original Location Description:

         2375..2377

    HA

      Start: 2381  End: 2407

      Original Location Description:

         2381..2407

    2ndGenNLS

      Start: 2408  End: 2431

      Original Location Description:

         2408..2431

    Y13F

    Y111S

    Trex2

      Start: 3269  End: 3976

      Original Location Description:

         3269..3976

    K77 (to A = dimeriziation defect (K59A in human))

    D193 (to N = catalytically inactive dominate negative)

    IRES

      Start: 4017  End: 4602

      Original Location Description:

         4017..4602

  Misc. Marker (3 total)

    junction

      Start: 927   End: 930 

      Original Location Description:

         927..930

    SV40 USE

      Start: 6020  End: 6063
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      Original Location Description:

         6020..6063

    SV40 USE

      Start: 6067  End: 6110

      Original Location Description:

         6067..6110

  PolyA Signal (1 total)

    BGH pA

      Start: 6219  End: 6452

      Original Location Description:

         6219..6452

  PolyA Site (1 total)

    pA

      Start: 6201  End: 6206

      Original Location Description:

         6201..6206

  Primer (1 total)

    CVL-34

      Start: 1671  End: 1692

      Original Location Description:

         1671..1692

  Promoter Prokaryotic (2 total)

    RSV

      Start: 7     End: 235 

      Original Location Description:

         7..235

    pr

      Start: 8380  End: 8385 (Complementary)

      Original Location Description:

         complement(8380..8385)

  Replication Origin (1 total)
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    ori

      Start: 6634  End: 7307 (Complementary)

      Original Location Description:

         complement(6634..7307)

  mRNA (1 total)

    TSS

      Start: 2330  End: 2355

      Original Location Description:

         2330..2355

  Mutation (1 total)

  Misc. Signal (1 total)

    T2A

      Start: 3203  End: 3262

      Original Location Description:

         3203..3262

Sequence

      1 gacgtcaatg tagtcttatg caatactctt gtagtcttgc aacatggtaa cgatgagtta gcaacatgcc ttacaaggag agaaaaagca ccgtgcatgc 

    101 cgattggtgg aagtaaggtg gtacgatcgt gccttattag gaaggcaaca gacgggtctg acatggattg gacgaaccac tgaattgccg cattgcagag 

   201 atattgtatt taagtgccta gctcgataca taaacgggtc tctctggtta gaccagatct gagcctggga gctctctggc taactaggga acccactgct 

    301 taagcctcaa taaagcttgc cttgagtgct tcaagtagtg tgtgcccgtc tgttgtgtga ctctggtaac tagagatccc tcagaccctt ttagtcagtg 

    401 tggaaaatct ctagcagtgg cgcccgaaca gggacttgaa agcgaaaggg aaaccagagg agctctctcg acgcaggact cggcttgctg aagcgcgcac 

    501 ggcaagaggc gaggggcggc gactggtgag tacgccaaaa attttgacta gcggaggcta gaaggagaga gatgggtgcg agagcgtcag tattaagcgg 

    601 gggagaatta gatcgcgatg ggaaaaaatt cggttaaggc cagggggaaa gaaaaaatat aaattaaaac atatagtatg ggcaagcagg gagctagaac 

    701 gattcgcagt taatcctggc ctgttagaaa catcagaagg ctgtagacaa atactgggac agctacaacc atcccttcag acaggatcag aagaacttag 

    801 atcattatat aatacagtag caaccctcta ttgtgtgcat caaaggatag agataaaaga caccaaggaa gctttagaca agatagagga agagcaaaac 

    901 aaaagtaaga ccaccgcaca gcaagcggcc ctgatcttca gacctggagg aggagatatg agggacaatt ggagaagtga attatataaa tataaagtag 

   1001 taaaaattga accattagga gtagcaccca ccaaggcaaa gagaagagtg gtgcagagag aaaaaagagc agtgggaata ggagctttgt tccttgggtt 

   1101 cttgggagca gcaggaagca ctatgggcgc agcgtcaatg acgctgacgg tacaggccag acaattattg tctggtatag tgcagcagca gaacaatttg 

   1201 ctgagggcta ttgaggcgca acagcatctg ttgcaactca cagtctgggg catcaagcag ctccaggcaa gaatcctggc tgtggaaaga tacctaaagg 

   1301 atcaacagct cctggggatt tggggttgct ctggaaaact catttgcacc actgctgtgc cttggaatgc tagttggagt aatgaatctc tggaacagat 

   1401 ttggaatcac acgacctgga tggagtggga cagagaaatt aacaattaca caagcttaat acactcctta attgaagaat cgcaaaacca gcaagaaaag 
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   1501 aatgaacaag aattattgga attagataaa tgggcaagtt tgtggaattg gtttaacata acaaattggc tgtggtatat aaaattattc ataatgatag 

   1601 taggaggctt ggtaggttta agaatagttt ttgctgtact ttctatagtg aatagagtta ggcagggata ttcaccatta tcgtttcaga cccacctccc 

   1701 aaccccgagg ggacccgaca ggcccgaagg aatagaagaa gaaggtggag agagagacag agacagatcc attcgattag tgaacggatc tcgacggtat 

   1801 cggttaactt ttaaaagaaa aggggggatt ggggggtaca gtgcagggga aagaatagta gacataatag caacagacat acaaactaaa gaattacaaa 

   1901 aacaaattac aaaaattcaa aattttatcg attacgcgtc acgtgctagc tgcagtaacg ccattttgca aggcatggaa aaataccaaa ccaagaatag 

   2001 agaagttcag atcaagggcg ggtacatgaa aatagctaac gttgggccaa acaggatatc tgcggtgagc agtttcggcc ccggcccggg gccaagaaca 

   2101 gatggtcacc gcagtttcgg ccccggcccg aggccaagaa cagatggtcc ccagatatgg cccaaccctc agcagtttct taagacccat cagatgtttc 

   2201 caggctcccc caaggacctg aaatgaccct gcgccttatt tgaattaacc aatcagcctg cttctcgctt ctgttcgcgc gcttctgctt cccgagctct 

   2301 ataaaagagc tcacaacccc tcactcggcg cgccagtcct ccgacagact gagtcgcccg ctcgagccgc caccatggga tatccatacg atgtcccaga 

   2401 ttatgcgcca cctaagaaga aacgcaaagt cgaattcggc agcgatctga cctacgccta tctggtgggc ctgttcgagg gcgacggata tttttccatc 

   2501 actaaaaagg gcaagtacct gacctatgag ctgggaattg aactgtctat caaggatgtg cagctgatct acaagatcaa gaagatcctg gggatcggca 

   2601 ttgtgagctt caggaagaga aacgagattg aaatggtggc cctgaggatc agggataaga atcacctgaa atctaagatt ctgcccatct tcgagaagta 

   2701 tcctatgttt agtaacaaac agtacgacta tctgaggttt agaaatgctc tgctgagcgg catcatctcc ctggaggatc tgccagacta tacccggtcc 

   2801 gacgagcccc tgaacagcat cgaatccatc attaatacat cttacttcag tgcctggctg gtgggcttca tcgaggctga agggtgcttc tctgtgtaca 

   2901 aactgaacaa ggacgatgac tatctgattg ccagttttga tatcgctcag agggatggag acatcctgat tagcgccatc agaaagtacc tgtccttcac 

   3001 cacaaaggtg tatctggaca aaacaaattg tagcaaactg aaggtcacta gcgtgcgctc cgtggagaac atcattaagt tcctgcagaa tgctcctgtg 

   3101 aaactgctgg gcaacaaaaa gctgcagtac aaactgtggc tgaagcagct gcggaaaatc tctcgctaca gtgaaaaaat caagattcca tccaattatg 

   3201 gatccggtga gggcagagga agtcttctaa catgcggtga cgtggaggag aatccgggcc cctccggatc tgagccacct cgggctgaga cctttgtatt 

   3301 cctggaccta gaagccactg ggctcccaaa catggaccct gagattgcag agatatccct ttttgctgtt caccgctctt ccctggagaa cccagaacgg 

   3401 gatgattctg gttccttggt gctgccccgt gttctggaca agctcacact gtgcatgtgc ccggagcgcc cctttactgc caaggccagt gagattactg 

   3501 gtttgagcag cgaaagcctg atgcactgcg ggaaggctgg tttcaatggc gctgtggtaa ggacactgca gggcttccta agccgccagg agggccccat 

   3601 ctgccttgtg gcccacaatg gcttcgatta tgacttccca ctgctgtgca cggagctaca acgtctgggt gcccatctgc cccaagacac tgtctgcctg 

   3701 gacacactgc ctgcattgcg gggcctggac cgtgctcaca gccacggcac cagggctcaa ggccgcaaaa gctacagcct ggccagtctc ttccaccgct 

   3801 acttccaggc tgaacccagt gctgcccatt cagcagaagg tgatgtgcac accctgcttc tgatcttcct gcatcgtgct cctgagctgc tcgcctgggc 

   3901 agatgagcag gcccgcagct gggctcatat tgagcccatg tacgtgccac ctgatggtcc aagcctcgaa gcctgacctg caggtcgagc atgcatctag 

   4001 ggcggccaat tccgcccctc tccctccccc ccccctaacg ttactggccg aagccgcttg gaataaggcc ggtgtgcgtt tgtctatatg tgattttcca 

   4101 ccatattgcc gtcttttggc aatgtgaggg cccggaaacc tggccctgtc ttcttgacga gcattcctag gggtctttcc cctctcgcca aaggaatgca 

   4201 aggtctgttg aatgtcgtga aggaagcagt tcctctggaa gcttcttgaa gacaaacaac gtctgtagcg accctttgca ggcagcggaa ccccccacct 

   4301 ggcgacaggt gcctctgcgg ccaaaagcca cgtgtataag atacacctgc aaaggcggca caaccccagt gccacgttgt gagttggata gttgtggaaa 

   4401 gagtcaaatg gctctcctca agcgtattca acaaggggct gaaggatgcc cagaaggtac cccattgtat gggatctgat ctggggcctc ggtgcacatg 

   4501 ctttacatgt gtttagtcga ggttaaaaaa acgtctaggc cccccgaacc acggggacgt ggttttcctt tgaaaaacac gatgataagc ttgccacaac 

Nature Methods: doi:10.1038/nmeth.2177



   4601 ccttaccggt cgccaccatg agcgagctga ttaaggagaa catgcacatg aagctgtaca tggagggcac cgtggacaac catcacttca agtgcacatc 

   4701 cgagggcgaa ggcaagccct acgagggcac ccagaccatg agaatcaagg tggtcgaggg cggccctctc cccttcgcct tcgacatcct ggctactagc 

   4801 ttcctctacg gcagcaagac cttcatcaac cacacccagg gcatccccga cttcttcaag cagtccttcc ctgagggctt cacatgggag agagtcacca 

   4901 catacgaaga cgggggcgtg ctgaccgcta cccaggacac cagcctccag gacggctgcc tcatctacaa cgtcaagatc agaggggtga acttcacatc 

   5001 caacggccct gtgatgcaga agaaaacact cggctgggag gccttcaccg agacgctgta ccccgctgac ggcggcctgg aaggcagaaa cgacatggcc 

   5101 ctgaagctcg tgggcgggag ccatctgatc gcaaacatca agaccacata tagatccaag aaacccgcta agaacctcaa gatgcctggc gtctactatg 

   5201 tggactacag actggaaaga atcaaggagg ccaacaacga gacctacgtc gagcagcacg aggtggcagt ggccagatac tgcgacctcc ctagcaaact 

   5301 ggggcacaag cttaattgat tctagagtcg accgagcatc ttaccgccat ttatacccat atttgttctg tttttcttga tttgggtata catttaaatg 

   5401 ttaatagaac aaaatggtgg ggcaatcatt tacattttta gggatatgta attactagtt caggtgtatt gccacaagac aaacatgtta agaaactttc 

   5501 ccgttattta cgctctgttc ctgttaatca acctctggat tacaaaattt gtgaaagatt gactgatatt cttaactatg ttgctccttt tacgctgtgt 

   5601 ggatatgctg ctttatagcc tctgtatcta gctattgctt cccgtacggc tttcgttttc tcctccttgt ataaatcctg gttgctgtct cttttagagg 

   5701 agttgtggcc cgttgtccgt caacgtggcg tggtgtgctc tgtgtttgct gacgcaaccc ccactggctg gggcattgcc accacctgtc aactcctttc 

   5801 tgggactttc gctttccccc tcccgatcgc cacggcagaa ctcatcgccg cctgccttgc ccgctgctgg acaggggcta ggttgctggg cactgataat 

   5901 tccgtggtgt tgtcatcggt acctttttaa aagaaaaggg gggactggaa gggctaattc actcccaacg aagacaagat atcataactt cgtatagcat 

   6001 acattatacg aagttataat ttatttgtga aatttgtgat gctattgctt tatttgtaac catatgttta tttgtgaaat ttgtgatgct attgctttat 

   6101 ttgtaaccat tgctttttgc ttgtactggg tctctctggt tagaccagat ctgagcctgg gagctctctg gctaactagg gaacccactg cttaagcctc 

   6201 aataaagctt gcctcgacca gcctcgactg tgccttctag ttgccagcca tctgttgttt gcccctcccc cgtgccttcc ttgaccctgg aaggtgccac 

   6301 tcccactgtc ctttcctaat aaaatgagga aattgcatcg cattgtctga gtaggtgtca ttctattctg gggggtgggg tggggcagga cagcaagggg 

   6401 gaggattggg aagacaatag caggcatgct ggggatgcgg tgggctctat ggcctgcagc tgcattaatg aatcggccaa cgcgcgggga gaggcggttt 

   6501 gcgtattggg cgctcttccg cttcctcgct cactgactcg ctgcgctcgg tcgttcggct gcggcgagcg gtatcagctc actcaaaggc ggtaatacgg 

   6601 ttatccacag aatcagggga taacgcagga aagaacatgt gagcaaaagg ccagcaaaag gccaggaacc gtaaaaaggc cgcgttgctg gcgtttttcc 

   6701 ataggctccg cccccctgac gagcatcaca aaaatcgacg ctcaagtcag aggtggcgaa acccgacagg actataaaga taccaggcgt ttccccctgg 

   6801 aagctccctc gtgcgctctc ctgttccgac cctgccgctt accggatacc tgtccgcctt tctcccttcg ggaagcgtgg cgctttctca tagctcacgc 

   6901 tgtaggtatc tcagttcggt gtaggtcgtt cgctccaagc tgggctgtgt gcacgaaccc cccgttcagc ccgaccgctg cgccttatcc ggtaactatc 

   7001 gtcttgagtc caacccggta agacacgact tatcgccact ggcagcagcc actggtaaca ggattagcag agcgaggtat gtaggcggtg ctacagagtt 

   7101 cttgaagtgg tggcctaact acggctacac tagaaggaca gtatttggta tctgcgctct gctgaagcca gttaccttcg gaaaaagagt tggtagctct 

   7201 tgatccggca aacaaaccac cgctggtagc ggtggttttt ttgtttgcaa gcagcagatt acgcgcagaa aaaaaggatc tcaagaagat cctttgatct 

   7301 tttctacggg gtctgacgct cagtggaacg aaaactcacg ttaagggatt ttggtcatga gattatcaaa aaggatcttc acctagatcc ttttaaatta 

   7401 aaaatgaagt tttaaatcaa tctaaagtat atatgagtaa acttggtctg acagttacca atgcttaatc agtgaggcac ctatctcagc gatctgtcta 

   7501 tttcgttcat ccatagttgc ctgactcccc gtcgtgtaga taactacgat acgggagggc ttaccatctg gccccagtgc tgcaatgata ccgcgagacc 

   7601 cacgctcacc ggctccagat ttatcagcaa taaaccagcc agccggaagg gccgagcgca gaagtggtcc tgcaacttta tccgcctcca tccagtctat 
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   7701 taattgttgc cgggaagcta gagtaagtag ttcgccagtt aatagtttgc gcaacgttgt tgccattgct acaggcatcg tggtgtcacg ctcgtcgttt 

   7801 ggtatggctt cattcagctc cggttcccaa cgatcaaggc gagttacatg atcccccatg ttgtgcaaaa aagcggttag ctccttcggt cctccgatcg 

   7901 ttgtcagaag taagttggcc gcagtgttat cactcatggt tatggcagca ctgcataatt ctcttactgt catgccatcc gtaagatgct tttctgtgac 

   8001 tggtgagtac tcaaccaagt cattctgaga atagtgtatg cggcgaccga gttgctcttg cccggcgtca atacgggata ataccgcgcc acatagcaga 

   8101 actttaaaag tgctcatcat tggaaaacgt tcttcggggc gaaaactctc aaggatctta ccgctgttga gatccagttc gatgtaaccc actcgtgcac 

   8201 ccaactgatc ttcagcatct tttactttca ccagcgtttc tgggtgagca aaaacaggaa ggcaaaatgc cgcaaaaaag ggaataaggg cgacacggaa 

   8301 atgttgaata ctcatactct tcctttttca atattattga agcatttatc agggttattg tctcatgagc ggatacatat ttgaatgtat ttagaaaaat 

   8401 aaacaaatag gggttccgcg cacatttccc cgaaaagtgc cacct
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General Description

  DNA Plasmid (#906) pCVL.MND.SceOPT.2A.TagBFP

  Entire molecule length: 7011 bp

Feature Map

  CDS (5 total)

    Gag (SL4)

      Start: 572   End: 924 

      Original Location Description:

         572..924

    coSce

      Start: 2410  End: 3120

      Original Location Description:

         2410..3120

pCVL.MND.SceOPT.2A.TagBFP

7011 bp
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pr RSV
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    mTagBFP

      Start: 3184  End: 3885

      Original Location Description:

         3184..3885

    wPRE-O

      Start: 3900  End: 4480

      Original Location Description:

         3900..4480

    AP(R)

      Start: 6021  End: 6881 (Complementary)

      bla gene- Ap(r) determinant

      Original Location Description:

         complement(6021..6881)

  LTR (3 total)

    RU5

      Start: 236   End: 417 

      Original Location Description:

         236..417

    SIN U3

      Start: 4512  End: 4693

      Original Location Description:

         4512..4693

    R

      Start: 4694  End: 4783

      Original Location Description:

         4694..4783

  Misc. Binding Site (1 total)

  Misc. Feature (5 total)

    PBS (SL123)

      Start: 418   End: 571 

      Original Location Description:
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         418..571

    RRE

      Start: 1081  End: 1322

      Original Location Description:

         1081..1322

    cPPT

      Start: 1806  End: 1929

      Original Location Description:

         1806..1929

    HA

      Start: 2353  End: 2379

      Original Location Description:

         2353..2379

    2ndGenNLS

      Start: 2386  End: 2409

      Original Location Description:

         2386..2409

  Misc. Marker (3 total)

    junction

    SV40 USE

      Start: 4586  End: 4629

      Original Location Description:

         4586..4629

    SV40 USE

      Start: 4633  End: 4676

      Original Location Description:

         4633..4676

  PolyA Signal (1 total)

    BGH pA

      Start: 4785  End: 5018

      Original Location Description:
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         4785..5018

  PolyA Site (1 total)

    pA

      Start: 4767  End: 4772

      Original Location Description:

         4767..4772

  Promoter Prokaryotic (2 total)

    RSV

      Start: 7     End: 235 

      Original Location Description:

         7..235

    pr

      Start: 6946  End: 6951 (Complementary)

      Original Location Description:

         complement(6946..6951)

  Replication Origin (1 total)

    ori

      Start: 5200  End: 5873 (Complementary)

      Original Location Description:

         complement(5200..5873)

  Repeat Region (1 total)

    MND

      Start: 1942  End: 2288

      Original Location Description:

         1942..2288

  Mutation (2 total)

  Misc. Signal (1 total)

    T2A

      Start: 3124  End: 3183

      Original Location Description:

         3124..3183
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Sequence

      1 gacgtcaatg tagtcttatg caatactctt gtagtcttgc aacatggtaa cgatgagtta gcaacatgcc ttacaaggag agaaaaagca ccgtgcatgc 

    101 cgattggtgg aagtaaggtg gtacgatcgt gccttattag gaaggcaaca gacgggtctg acatggattg gacgaaccac tgaattgccg cattgcagag 

    201 atattgtatt taagtgccta gctcgataca taaacgggtc tctctggtta gaccagatct gagcctggga gctctctggc taactaggga acccactgct 

    301 taagcctcaa taaagcttgc cttgagtgct tcaagtagtg tgtgcccgtc tgttgtgtga ctctggtaac tagagatccc tcagaccctt ttagtcagtg 

    401 tggaaaatct ctagcagtgg cgcccgaaca gggacttgaa agcgaaaggg aaaccagagg agctctctcg acgcaggact cggcttgctg aagcgcgcac 

    501 ggcaagaggc gaggggcggc gactggtgag tacgccaaaa attttgacta gcggaggcta gaaggagaga gatgggtgcg agagcgtcag tattaagcgg 

    601 gggagaatta gatcgcgatg ggaaaaaatt cggttaaggc cagggggaaa gaaaaaatat aaattaaaac atatagtatg ggcaagcagg gagctagaac 

    701 gattcgcagt taatcctggc ctgttagaaa catcagaagg ctgtagacaa atactgggac agctacaacc atcccttcag acaggatcag aagaacttag 

    801 atcattatat aatacagtag caaccctcta ttgtgtgcat caaaggatag agataaaaga caccaaggaa gctttagaca agatagagga agagcaaaac 

    901 aaaagtaaga ccaccgcaca gcaagcggcc ctgatcttca gacctggagg aggagatatg agggacaatt ggagaagtga attatataaa tataaagtag 

   1001 taaaaattga accattagga gtagcaccca ccaaggcaaa gagaagagtg gtgcagagag aaaaaagagc agtgggaata ggagctttgt tccttgggtt 

   1101 cttgggagca gcaggaagca ctatgggcgc agcgtcaatg acgctgacgg tacaggccag acaattattg tctggtatag tgcagcagca gaacaatttg 

   1201 ctgagggcta ttgaggcgca acagcatctg ttgcaactca cagtctgggg catcaagcag ctccaggcaa gaatcctggc tgtggaaaga tacctaaagg 

   1301 atcaacagct cctggggatt tggggttgct ctggaaaact catttgcacc actgctgtgc cttggaatgc tagttggagt aatgaatctc tggaacagat 

   1401 ttggaatcac acgacctgga tggagtggga cagagaaatt aacaattaca caagcttaat acactcctta attgaagaat cgcaaaacca gcaagaaaag 

   1501 aatgaacaag aattattgga attagataaa tgggcaagtt tgtggaattg gtttaacata acaaattggc tgtggtatat aaaattattc ataatgatag 

   1601 taggaggctt ggtaggttta agaatagttt ttgctgtact ttctatagtg aatagagtta ggcagggata ttcaccatta tcgtttcaga cccacctccc 

   1701 aaccccgagg ggacccgaca ggcccgaagg aatagaagaa gaaggtggag agagagacag agacagatcc attcgattag tgaacggatc tcgacggtat 

   1801 cggttaactt ttaaaagaaa aggggggatt ggggggtaca gtgcagggga aagaatagta gacataatag caacagacat acaaactaaa gaattacaaa 

   1901 aacaaattac aaaaattcaa aattttatcg attacgcgta ggaacagaga aacaggagaa tatgggccaa acaggatatc tgtggtaagc agttcctgcc 

   2001 ccggctcagg gccaagaaca gttggaacag cagaatatgg gccaaacagg atatctgtgg taagcagttc ctgccccggc tcagggccaa gaacagatgg 

   2101 tccccagatg cggtcccgcc ctcagcagtt tctagagaac catcagatgt ttccagggtg ccccaaggac ctgaaatgac cctgtgcctt atttgaacta 

   2201 accaatcagt tcgcttctcg cttctgttcg cgcgcttctg ctccccgagc tctatataag cagagctcgt ttagtgaacc gtcagatcgc ctggagacgc 

   2301 catccacgct gttttgactt ccatagaagg atctcgagcc accatgggcg tataccccta cgacgtgccc gactacgccc ccgggccccc taagaaaaag 

   2401 aggaaggtga agaacatcaa gaagaaccag gtcatgaacc tgggccccaa cagcaagctg ctgaaggagt acaagagcca gctgatcgag ctgaacatcg 

   2501 agcagttcga ggccggcatc ggcctgatcc tgggcgacgc ctacatcagg agcagggacg agggcaagac ctactgcatg cagttcgagt ggaagaacaa 

   2601 ggcctacatg gaccacgtgt gcctgctgta cgaccagtgg gtgctgagcc ccccccacaa gaaggagagg gtgaaccacc tgggcaacct ggtcatcacc 

   2701 tggggcgccc agaccttcaa gcaccaggcc ttcaacaagc tggccaacct gttcatcgtg aacaacaaga agaccatccc caacaacctg gtggagaact 

   2801 acctgacccc catgagcctg gcctactggt tcatggacga cggcggcaag tgggactaca acaagaacag caccaacaag agcatcgtgc tgaacaccca 

   2901 gagcttcacc ttcgaggagg tggagtacct ggtgaagggc ctgaggaaca agttccagct gaactgctac gtgaagatca acaagaacaa gcccatcatc 
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   3001 tacatcgaca gcatgagcta cctgatcttc tacaacctga tcaagcccta cctgatcccc cagatgatgt acaagctgcc caacaccatc agcagcgaga 

   3101 ccttcctgaa gggcggcggc ggatccggtg agggcagagg aagtcttcta acatgcggtg acgtggagga gaatccgggc cccatgagcg agctgattaa 

   3201 ggagaacatg cacatgaagc tgtacatgga gggcaccgtg gacaaccatc acttcaagtg cacatccgag ggcgaaggca agccctacga gggcacccag 

   3301 accatgagaa tcaaggtggt cgagggcggc cctctcccct tcgccttcga catcctggct actagcttcc tctacggcag caagaccttc atcaaccaca 

   3401 cccagggcat ccccgacttc ttcaagcagt ccttccctga gggcttcaca tgggagagag tcaccacata cgaagacggg ggcgtgctga ccgctaccca 

   3501 ggacaccagc ctccaggacg gctgcctcat ctacaacgtc aagatcagag gggtgaactt cacatccaac ggccctgtga tgcagaagaa aacactcggc 

   3601 tgggaggcct tcaccgagac gctgtacccc gctgacggcg gcctggaagg cagaaacgac atggccctga agctcgtggg cgggagccat ctgatcgcaa 

   3701 acatcaagac cacatataga tccaagaaac ccgctaagaa cctcaagatg cctggcgtct actatgtgga ctacagactg gaaagaatca aggaggccaa 

   3801 caacgagacc tacgtcgagc agcacgaggt ggcagtggcc agatactgcg acctccctag caaactgggg cacaagctta attgattcta gagtcgaccg 

   3901 agcatcttac cgccatttat acccatattt gttctgtttt tcttgatttg ggtatacatt taaatgttaa tagaacaaaa tggtggggca atcatttaca 

   4001 tttttaggga tatgtaatta ctagttcagg tgtattgcca caagacaaac atgttaagaa actttcccgt tatttacgct ctgttcctgt taatcaacct 

   4101 ctggattaca aaatttgtga aagattgact gatattctta actatgttgc tccttttacg ctgtgtggat atgctgcttt atagcctctg tatctagcta 

   4201 ttgcttcccg tacggctttc gttttctcct ccttgtataa atcctggttg ctgtctcttt tagaggagtt gtggcccgtt gtccgtcaac gtggcgtggt 

   4301 gtgctctgtg tttgctgacg caacccccac tggctggggc attgccacca cctgtcaact cctttctggg actttcgctt tccccctccc gatcgccacg 

   4401 gcagaactca tcgccgcctg ccttgcccgc tgctggacag gggctaggtt gctgggcact gataattccg tggtgttgtc atcggtacct ttttaaaaga 

   4501 aaagggggga ctggaagggc taattcactc ccaacgaaga caagatatca taacttcgta tagcatacat tatacgaagt tataatttat ttgtgaaatt 

   4601 tgtgatgcta ttgctttatt tgtaaccata tgtttatttg tgaaatttgt gatgctattg ctttatttgt aaccattgct ttttgcttgt actgggtctc 

   4701 tctggttaga ccagatctga gcctgggagc tctctggcta actagggaac ccactgctta agcctcaata aagcttgcct cgaccagcct cgactgtgcc 

   4801 ttctagttgc cagccatctg ttgtttgccc ctcccccgtg ccttccttga ccctggaagg tgccactccc actgtccttt cctaataaaa tgaggaaatt 

   4901 gcatcgcatt gtctgagtag gtgtcattct attctggggg gtggggtggg gcaggacagc aagggggagg attgggaaga caatagcagg catgctgggg 

   5001 atgcggtggg ctctatggcc tgcagctgca ttaatgaatc ggccaacgcg cggggagagg cggtttgcgt attgggcgct cttccgcttc ctcgctcact 

   5101 gactcgctgc gctcggtcgt tcggctgcgg cgagcggtat cagctcactc aaaggcggta atacggttat ccacagaatc aggggataac gcaggaaaga 

   5201 acatgtgagc aaaaggccag caaaaggcca ggaaccgtaa aaaggccgcg ttgctggcgt ttttccatag gctccgcccc cctgacgagc atcacaaaaa 

   5301 tcgacgctca agtcagaggt ggcgaaaccc gacaggacta taaagatacc aggcgtttcc ccctggaagc tccctcgtgc gctctcctgt tccgaccctg 

   5401 ccgcttaccg gatacctgtc cgcctttctc ccttcgggaa gcgtggcgct ttctcatagc tcacgctgta ggtatctcag ttcggtgtag gtcgttcgct 

   5501 ccaagctggg ctgtgtgcac gaaccccccg ttcagcccga ccgctgcgcc ttatccggta actatcgtct tgagtccaac ccggtaagac acgacttatc 

   5601 gccactggca gcagccactg gtaacaggat tagcagagcg aggtatgtag gcggtgctac agagttcttg aagtggtggc ctaactacgg ctacactaga 

   5701 aggacagtat ttggtatctg cgctctgctg aagccagtta ccttcggaaa aagagttggt agctcttgat ccggcaaaca aaccaccgct ggtagcggtg 

   5801 gtttttttgt ttgcaagcag cagattacgc gcagaaaaaa aggatctcaa gaagatcctt tgatcttttc tacggggtct gacgctcagt ggaacgaaaa 

   5901 ctcacgttaa gggattttgg tcatgagatt atcaaaaagg atcttcacct agatcctttt aaattaaaaa tgaagtttta aatcaatcta aagtatatat 

   6001 gagtaaactt ggtctgacag ttaccaatgc ttaatcagtg aggcacctat ctcagcgatc tgtctatttc gttcatccat agttgcctga ctccccgtcg 
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   6101 tgtagataac tacgatacgg gagggcttac catctggccc cagtgctgca atgataccgc gagacccacg ctcaccggct ccagatttat cagcaataaa 

   6201 ccagccagcc ggaagggccg agcgcagaag tggtcctgca actttatccg cctccatcca gtctattaat tgttgccggg aagctagagt aagtagttcg 

   6301 ccagttaata gtttgcgcaa cgttgttgcc attgctacag gcatcgtggt gtcacgctcg tcgtttggta tggcttcatt cagctccggt tcccaacgat 

   6401 caaggcgagt tacatgatcc cccatgttgt gcaaaaaagc ggttagctcc ttcggtcctc cgatcgttgt cagaagtaag ttggccgcag tgttatcact 

   6501 catggttatg gcagcactgc ataattctct tactgtcatg ccatccgtaa gatgcttttc tgtgactggt gagtactcaa ccaagtcatt ctgagaatag 

   6601 tgtatgcggc gaccgagttg ctcttgcccg gcgtcaatac gggataatac cgcgccacat agcagaactt taaaagtgct catcattgga aaacgttctt 

   6701 cggggcgaaa actctcaagg atcttaccgc tgttgagatc cagttcgatg taacccactc gtgcacccaa ctgatcttca gcatctttta ctttcaccag 

   6801 cgtttctggg tgagcaaaaa caggaaggca aaatgccgca aaaaagggaa taagggcgac acggaaatgt tgaatactca tactcttcct ttttcaatat 

   6901 tattgaagca tttatcaggg ttattgtctc atgagcggat acatatttga atgtatttag aaaaataaac aaataggggt tccgcgcaca tttccccgaa 

   7001 aagtgccacc t
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