Supplementary Figures

Supplementary Figure 1. Schematic of the Traffic Light Reporter (TLR).

(a). Schematic of the TLR locus harbouring the I-Scel 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-Scel 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-Scel 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-Scel in primary
MEFs.

(a) Digestion of PCR amplified I-Scel 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-Scel 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-Scel
and an end-processing enzyme.

(a). Quantitation of homology-directed repair (HDR) of 3 independent experiments of HEK293T
I-Scel TLR cells expressing I-Scel 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, ¢, 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-Crel
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-
Crel 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-Scel 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 loci’. 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-Scel TAGGGATAACAGGGTAAT
I-Ltrl AATGCTCCTATACGACGTTTAG
I-Gpil TTTTCCTGTATATGACTTAAAT
I-Gzel GCCCCTCATAACCCGTATCAAG

I-xMpeMI (unpublished, A.R.L., A.M.S.) TAGATAACCATAAGTGGCTAAT

I-PanMI GCTCCTCATAATCCTTATCAAG
I-Crel TCAAAACGTCGTGAGACAGTTTGG
[-Onul TTTCCACTTATTCAACCTTTTA

I-HjeMI TTGAGGAGGTTTCTCTGTTAAT
I-Anil TGAGGAGGTTTCTCTGTAAA

CLS4617

CAGGGCTCTATTTTATAGGCTTCT




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

exonuclease

virus (HSV)-1

Enzyme Gene name Activity Species of origin | NLS Reference
added
Apollo SNM1B 5-3’ Human No Lenain et al
exonuclease
Artemis Artemis 5-3’ Human No Kurosawa et al °
exonuclease
Dna2 DNA2 5-3’ Human No Nimonkar et al >
exonuclease,
helicase
Exol EXO1 5-3’ Human No Nimonkar et al 3,
exonuclease Oransetal”
Fenl FEN1 5’ flap Human No Jagannathan et a/ >,
endonuclease Tsutakawa et al ®
Mrell MRE11 5-3" and 3-5’ Human No Garciaetal’
exonuclease
Rad2 n/a (catalytic 5-3’ Human No Lee and Wilson ®
domain of exonuclease
Exo1l) (Exo1 catalytic
domain)
TdT (terminal TdT Single-stranded | Human No Mahajan et al °
deoxynucleotidyl template-
transferase) independent
DNA
polymerase
RecE RecE 5-3’ E. coli Yes Zhang et al 10
exonuclease
Lambda A 5-3 Bacteriophage A | Yes Zhang et al
exonuclease exonuclease exonuclease
Sox (T24l mutation) | SOX 5-3’ alkaline Kaposi’s Yes Glaunsinger et al*’;
exonuclease sarcoma- Daltroth et al®
associated
herpesvirus
Vaccinia DNA E9L 3-5’ Vaccinia Yes Gammon and
polymerase exonuclease poxvirus Evans™
UL-12 uL12 5-3" alkaline Herpes simplex Yes Reuven et alls;

Balasubramanian et
16
al
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Supplementary Note 1: Vector Maps

pExodus

Blac promoter

CMV promoter

S \ /CMV forward primer
' —"%_T7 promoter

| Multiple cloning site
=

BGH reverse primer

4442 bp BGH pA

pUC origin f1 origin

SV40 pA

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"
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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 ggtgeactct cagtacaatc tgetctgatg ccgeatagtt aagecagtat ctgeteectg cttgtgtgtt
101 ggaggtcgct gagtagtgeg cgagcaaaat ttaagctaca acaaggceaag gettgaccga caattgeatg aagaatctge ttagggttag gegttttgeg
201 ctgcttcgeg atgtacggge cagatatacg cgttgacatt gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata
301 tggagttceg cgttacataa cttacggtaa atggecegee tggetgaccg cccaacgacc ceccgeccatt gacgtcaata atgacgtatg ttcccatagt
401 aacgccaata gggactttcc attgacgtca atgggtggag tatttacggt aaactgccca cttggeagta catcaagtgt atcatatgec aagtacgecc
501 cctattgacg tcaatgacgg taaatggccec gectggeatt atgeccagta catgacctta tgggacttte ctacttggea gtacatctac gtattagtca

601 tcgctattac catggtgatg cggttttggc agtacatcaa tgggegtgga tageggtttg actcacgggg atttccaagt ctecacceca ttgacgtcaa
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701 tgggagtttg ttttggcacc aaaatcaacg ggactttcca aaatgtcgta acaactecge cccattgacg caaatgggeg gtaggegtgt acggtgggag
801 gtctatataa gcagagctct ctggctaact agagaaccca ctgcttactg gettatcgaa attaatacga ctcactatag ggagacccaa getggctage
901 gtttaaactt aagcttggta ccgagetcgg atccactagt ccagtgtggt ggaattctge agatatccag cacagtggeg gecgetegag tetagaggge
1001 ccgtttaaac ccgetgatca gectcgactg tgecttctag ttgecageca tetgttgttt gececteccc cgtgecttec ttgacectgg aaggtgecac
1101 tcccactgte ctttcctaat aaaatgagga aattgceatcg cattgtctga gtaggtgtca tictattctg gggggteggg tggggcagga cageaagggs
1201 gaggattggg aagacaatag caggcatgct ggggatgegg tgggctctat ggcttctgag gcggaaagaa ccagetgggg ctetaggggg tatccccacg
1301 cgcectgtag cggegeatta agegeggegg gtgtggtggt tacgegeage gtgaccgcta cacttgecag cgecctageg cecgetectt tegetttett
1401 cccttecttt ctegecacgt tegeeggett teccegtcaa getctaaate gggggetece tttagggtte cgatttagtg ctttacggea cetegaccec

1501 aaaaaacttg attagggtga tggttcacgt agtgggcecat cgeectgata gacggttttt cgeectttga cgttggagtc cacgttcttt aatagtggac
1601 tcttgttcca aactggaaca acactcaacc ctatcteggt ctattctttt gatttataag ggattttgec gattteggece tattggttaa aaaatgaget

1701 gatttaacaa aaatttaacg cgaattaatt ctgtggaatg tgtgtcagtt agggtgtgga aagtccccag getccccage aggeagaagt atgcaaagcec
1801 tatcaggaca tagcgttggce tacccgtgat attgctgaag agettggegg cgaatgggcet gaccgcttcc tegtgettta cggtategee geteecgatt
1901 cgcagegceat cgecttctat cgecttettg acgagttctt ctgageggga ctetggggtt cgaaatgace gaccaagega cgeccaacct gecatcacga
2001 gatttcgatt ccaccgecgc cttctatgaa aggttgggcet teggaategt tttccgggac gecggetgga tgatecteca gegeggggat cteatgetgg
2101 agttcttcge ccaccccaac ttgtttattg cagcttataa tggttacaaa taaagcaata gcatcacaaa tttcacaaat aaagcatttt tttcactgca
2201 ttctagttgt ggtttgtcca aactcatcaa tgtatcttat catgtctgta taccgtcgac ctctagetag agettggegt aatcatggte atagetgttt

2301 cctgtgtgaa attgttatcc getcacaatt ccacacaaca tacgagecgg aagcataaag tgtaaagcect ggggtgecta atgagtgagce taactcacat
2401 taattgegtt gegetcactg ccegetttee agtcgggaaa cetgtegtge cagetgeatt aatgaatcgg ccaacgegeg gggagaggeg gtttgegtat
2501 tgggegctct tecgettect cgetcactga ctegetgege teggtegttc ggetgeggeg ageggtatea getcactcaa aggeggtaat acggttatec
2601 acagaatcag gggataacgc aggaaagaac atgtgagcaa aaggccagca aaaggccagg aaccgtaaaa aggeegegtt getggegttt ttccatagge
2701 tccgeecccc tgacgageat cacaaaaatc gacgctcaag tcagaggtgg cgaaacccga caggactata aagataccag gegtttecee ctggaagetc
2801 cctegtgegc tetectgtte cgacectgee gettaccgga tacctgteeg ccttteteee ttegggaagce gtggegcttt cteatagete acgetgtagg
2901 tatctcagtt cggtgtaggt cgttcgetce aagetgggct gtgtgeacga accceecgtt cageecgace getgegectt atccggtaac tategtettg
3001 agtccaaccc ggtaagacac gacttatcge cactggeagce agccactggt aacaggatta gcagagcegag gtatgtagge ggtgctacag agttcttgaa
3101 gtggtggect aactacgget acactagaag aacagtattt ggtatctgeg ctetgetgaa gecagttacc ttcggaaaaa gagttggtag ctettgatee
3201 ggcaaacaaa ccaccgetgg tageggtttt tttgtttgea agcagcagat tacgcgcaga aaaaaaggat ctcaagaaga tcctttgatc ttttctacgg
3301 ggtctgacgce tcagtggaac gaaaactcac gttaagggat tttggtcatg agattatcaa aaaggatctt cacctagatc cttttaaatt aaaaatgaag
3401 ttttaaatca atctaaagta tatatgagta aacttggtct gacagttacc aatgcttaat cagtgaggca cctatctcag cgatctgtct atttcgttca
3501 tccatagttg cctgactcec cgtegtgtag ataactacga tacgggaggg cttaccatct ggecccagtg ctgeaatgat accgegagac ccacgetcac
3601 cggctccaga tttatcagca ataaaccage cagccggaag ggecgagege agaagtggte ctgeaacttt atcegectee atccagtcta ttaattgttg

3701 ccgggaagct agagtaagta gttcgccagt taatagtttg cgcaacgttg ttgecattge tacaggeatc gtggtgtcac getcegtegtt tggtatggcet
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3801 tcattcagct ccggttceca acgatcaagg cgagttacat gatcccccat gttgtgcaaa aaageggtta getecttegg tecteegatc gttgtcagaa
3901 gtaagttggc cgcagtgtta tcactcatgg ttatggcage actgcataat tctcttactg tcatgecatce cgtaagatgc ttttctgtga ctggtgagta
4001 ctcaaccaag tcattctgag aatagtgtat geggegaccg agttgcetcett gececggegte aatacgggat aataccgege cacatageag aactttaaaa
4101 gtgctcatca ttggaaaacg ttcttcgggg cgaaaactct caaggatctt accgetgttg agatccagtt cgatgtaacc cactcgtgcea cccaactgat
4201 cttcagcatc ttttactttc accagegttt ctgggtgage aaaaacagga aggcaaaatg ccgcaaaaaa gggaataagg gegacacgga aatgttgaat
4301 actcatactc ttcctttttc aatattattg aagcatttat cagggttatt gtctcatgag cggatacata tttgaatgta tttagaaaaa taaacaaata

4401 ggggttccge geacatttce ccgaaaagtg ccacctgacg tc

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

pr RSV

__ RU5

423§§%:}j§3(3L123)
. Gag (SL4)

or <7\

BGHpA |/ RRE
pA "\
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R o CPPT
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General Description

DNA Plasmid pCVL.SFFV.HA.NLS.SceOpt.IRES.mTagBFP
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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="#A)224005"
/SECDrawAs="Gene"

SIN U3
Start: 5112 End: 5293
Original Location Description:

5112..5293

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
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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 gcaacatgec ttacaaggag agaaaaagca ccgtgeatge
101 cgattggtgg aagtaaggtg gtacgatcgt gecttattag gaaggcaaca gacgggtctg acatggattg gacgaaccac tgaattgeeg cattgcagag
201 atattgtatt taagtgccta getcgataca taaacgggte tetetggtta gaccagatct gagectggga getctetgge taactaggga acccactget
301 taagcctcaa taaagcttge cttgagtget tcaagtagtg tgtgeecgtc tgttgtgtga ctetggtaac tagagatccc tcagaccctt ttagtcagtg
401 tggaaaatct ctagcagtgg cgcecgaaca gggacttgaa agcgaaaggg aaaccagagg agetctcetcg acgeaggact cggcettgetg aagegegeac

501 ggcaagaggc gaggggcrgec gactggtgag tacgccaaaa attttgacta geggaggcta gaaggagaga gatgggtgeg agagegtcag tattaagegg
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601 gggagaatta gatcgcgatg ggaaaaaatt cggttaaggce cagggggaaa gaaaaaatat aaattaaaac atatagtatg ggcaagcagg gagctagaac
701 gattcgcagt taatcctggce ctgttagaaa catcagaagg ctgtagacaa atactgggac agctacaacc atcccttcag acaggatcag aagaacttag
801 atcattatat aatacagtag caaccctcta ttgtgtgcat caaaggatag agataaaaga caccaaggaa gctttagaca agatagagga agagcaaaac
901 aaaagtaaga ccaccgcaca gcaagceggcc ctgatcttca gacctggagg aggagatatg agggacaatt ggagaagtga attatataaa tataaagtag
1001 taaaaattga accattagga gtagcaccca ccaaggcaaa gagaagagtg gtgcagagag aaaaaagagc agtgggaata ggagctttgt tecttgggtt
1101 cttgggagca gcaggaagca ctatgggege agegtcaatg acgetgacgg tacaggcecag acaattattg tctggtatag tgcagcagea gaacaatttg
1201 ctgagggcta ttgaggegea acagcatctg ttgcaactca cagtctgggg catcaageag ctccaggceaa gaatcctgge tgtggaaaga tacctaaagg
1301 atcaacagct cctggggatt tggggttget ctggaaaact catttgcacc actgcetgtge cttggaatge 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 tegtttcaga cccacctecc

1701 aaccccgagg ggacccgaca ggeeccgaagg aatagaagaa gaaggtggag agagagacag agacagatcc attcgattag tgaacggatce tcgacggtat
1801 cggttaactt ttaaaagaaa aggggggatt ggggggtaca gtgcagggga aagaatagta gacataatag caacagacat acaaactaaa gaattacaaa
1901 aacaaattac aaaaattcaa aattttatcg attacgcgtc acgtgctage tgecagtaacg ccattttgea aggeatggaa aaataccaaa ccaagaatag
2001 agaagttcag atcaagggcg ggtacatgaa aatagctaac gttgggccaa acaggatatc tgeggtgage agtttcggece ccggeceggg gecaagaaca
2101 gatggtcacc geagtttcgg ccceggeecg aggecaagaa cagatggtee ccagatatgg cccaacccte ageagtttct taagacccat cagatgttte
2201 caggctccec caaggacctg aaatgaccct gegecttatt tgaattaacc aatcagectg cttetegcett ctgttegege gettetgett cecgagetcet

2301 ataaaagagc tcacaacccc tcactcggeg cgecagtect ccgacagact gagtegeeceg ctcgagecge caccatggga tatccatacg atgtcccaga
2401 ttatgcgcca cctaagaaga aacgcaaagt cgaattcaag aacatcaaga agaaccaggt catgaacctg ggccccaaca geaagcetget gaaggagtac
2501 aagagccagc tgatcgagct gaacatcgag cagttcgagg ccggeategg cctgatcctg ggegacgect acatcaggag cagggacgag ggcaagacct
2601 actgcatgca gttcgagtgg aagaacaagg cctacatgga ccacgtgtge ctgetgtacg accagtgggt getgagecece ccccacaaga aggagaggst
2701 gaaccacctg ggcaacctgg tcatcacctg gggegeccag accttcaage accaggectt caacaagetg gecaacctgt tcatcgtgaa caacaagaag
2801 accatcccca acaacctggt ggagaactac ctgaccccca tgageetgge ctactggttc atggacgacg geggeaagtg ggactacaac aagaacagcea
2901 ccaacaagag catcgtgctg aacacccaga gettcacctt cgaggaggtg gagtacctgg tgaagggect gaggaacaag ttccagetga actgctacgt
3001 gaagatcaac aagaacaagc ccatcatcta catcgacage atgagctacc tgatcttcta caacctgatc aagecctacce tgatcececa gatgatgtac
3101 aagctgccca acaccatcag cagegagacc ttcctgaagt gacctgeagg tcgageatge atctagggeg gecaatteeg ceectetece teeccececc
3201 ctaacgttac tggccgaage cgettggaat aaggeeggtg tgegttigte tatatgtgat tttccaccat attgecgtct tttggeaatg tgagggeecg

3301 gaaacctggc cctgtcttct tgacgagcat tectaggggt ctttceecte tcgccaaagg aatgcaaggt ctgttgaatg tcgtgaagga ageagttect
3401 ctggaagctt cttgaagaca aacaacgtct gtagegaccc tttgcaggea geggaaccec ccacctggeg acaggtgect ctgeggecaa aagecacgtg
3501 tataagatac acctgcaaag gcggeacaac cccagtgeca cgttgtgagt tggatagttg tggaaagagt caaatggctc tectcaageg tattcaacaa

3601 ggggctgaag gatgcccaga aggtacccca ttgtatggga tetgatctgg ggecteggtg cacatgcttt acatgtgttt agtcgaggtt aaaaaaacgt
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3701 ctaggccecce cgaaccacgg ggacgtggtt ttcctttgaa aaacacgatg ataagcttge cacaaccctt accggtcgec accatgageg agetgattaa
3801 ggagaacatg cacatgaagc tgtacatgga gggcaccgtg gacaaccatc acttcaagtg cacatccgag ggegaaggea agecctacga gggeacccag
3901 accatgagaa tcaaggtggt cgagggeggc cctctcecct tegecttega catectgget actagettee tctacggeag caagaccttc atcaaccaca
4001 cccagggcat cccegactte ttcaageagt cettcectga gggettecaca tgggagagag tcaccacata cgaagacggg ggegtgetga ccgetaccca
4101 ggacaccagc ctccaggacg getgectcat ctacaacgtc aagatcagag gggtgaactt cacatccaac ggeectgtga tgcagaagaa aacactcgge
4201 tgggaggect tcaccgagac getgtaccee getgacggeg gectggaagg cagaaacgac atggecctga agetegtggg cgggagecat ctgatcgeaa
4301 acatcaagac cacatataga tccaagaaac ccgctaagaa cctcaagatg cctggegtct actatgtgga ctacagactg gaaagaatca aggaggecaa
4401 caacgagacc tacgtcgagc agcacgaggt ggcagtggee agatactgeg acctcectag caaactgggg cacaagctta attgattcta gagtcgaccg
4501 agcatcttac cgecatttat acccatattt gttctgtttt tcttgatttg ggtatacatt taaatgttaa tagaacaaaa tggtggggcea atcatttaca

4601 tttttaggga tatgtaatta ctagttcagg tgtattgcca caagacaaac atgttaagaa actttecegt tatttacget ctgttcctgt taatcaacct

4701 ctggattaca aaatttgtga aagattgact gatattctta actatgttge tecttttacg ctgtgtggat atgetgcttt atagectctg tatctagcta

4801 ttgcttceeg tacggcettte gttttctect ccttgtataa atcctggttg ctgtetcttt tagaggagtt gtggeecgtt gtecgtcaac gtggegtggt

4901 gtgctctgtg tttgetgacg caacceccac tggetgggge attgecacca cetgtcaact cctttetggg actttegett teceecteee gategecacg
5001 gcagaactca tcgeegectg cettgeeege tgetggacag gggetaggtt getgggeact gataattecg tggtgttgte atcggtacct ttttaaaaga
5101 aaagggggga ctggaagggc taattcactc ccaacgaaga caagatatca taacttcgta tagcatacat tatacgaagt tataatttat ttgtgaaatt
5201 tgtgatgcta ttgctttatt tgtaaccata tgtttatttg tgaaatttgt gatgctattg ctttatttgt aaccattgct ttttgettgt actgggtcte

5301 tctggttaga ccagatctga gectgggage tetctggeta actagggaac ccactgetta agectcaata aagettgect cgaccagect cgactgtgec
5401 ttctagttge cagccatctg ttgtttgece ctecececgtg ccttecttga ccectggaagg tgecactccec actgtecttt cctaataaaa tgaggaaatt

5501 gcatcgcatt gtctgagtag gtgtcattct attctggggg gtegegtggg geaggacage aagggggage attgggaaga caatagcagg catgetgggg
5601 atgcggtggg ctctatggec tgcagetgea ttaatgaatc ggeccaacgeg cggggagagg cggtttgegt attgggeget cttecgette ctegetcact
5701 gactcgctge geteggtegt teggetgegg cgageggtat cagetcactc aaaggeggta atacggttat ccacagaatc aggggataac gcaggaaaga
5801 acatgtgagc aaaaggccag caaaaggccea ggaaccgtaa aaaggecgeg ttgetggegt ttttccatag getcegeece cetgacgage atcacaaaaa
5901 tcgacgctca agtcagaggt ggcgaaacce gacaggacta taaagatacc aggegtttce ccctggaage teectegtge getetectgt tecgaccectg
6001 ccgcttaccg gatacctgte cgectttete ccttegggaa gegtggegcet ttctcatage tcacgetgta ggtatctcag tteggtgtag gtegtteget

6101 ccaagctggg ctgtgtgcac gaaccecccg ttcageecga cegetgegee ttatceggta actatcegtct tgagtccaac ccggtaagac acgacttatc
6201 gccactggcea geagecactg gtaacaggat tagcagageg aggtatgtag geggtgetac agagttcttg aagtggtgge ctaactacgg ctacactaga
6301 aggacagtat ttggtatctg cgctctgetg aagcecagtta ccttcggaaa aagagttggt agetcttgat ccggcaaaca aaccaccget ggtageggtg
6401 gtttttttgt ttgcaagcag cagattacge gcagaaaaaa aggatctcaa gaagatcectt tgatcttttc tacggggtct gacgctcagt ggaacgaaaa
6501 ctcacgttaa gggattttgg tcatgagatt atcaaaaagg atcttcacct agatcctttt aaattaaaaa tgaagtttta aatcaatcta aagtatatat
6601 gagtaaactt ggtctgacag ttaccaatge ttaatcagtg aggcacctat ctcagegatc tgtctatttc gttcatccat agttgectga cteceegteg

6701 tgtagataac tacgatacgg gagggcttac catctggecc cagtgetgea atgataccge gagacccacg ctcaccgget ccagatttat cagcaataaa
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6801 ccagccagec ggaagggeeg agegeagaag tggtectgea actttateeg cctecateca gtetattaat tgttgeeggg aagcetagagt aagtagtteg
6901 ccagttaata gtttgcgcaa cgttgttgec attgctacag geategtggt gtcacgeteg tegtttggta tggcttcatt cagetecggt teccaacgat
7001 caaggcgagt tacatgatcc cccatgttgt gcaaaaaagce ggttagetece tteggtecte cgategtigt cagaagtaag ttggecgeag tgttatcact
7101 catggttatg gcagcactgc ataattctct tactgtcatg ccatccgtaa gatgcttttc tgtgactggt gagtactcaa ccaagtcatt ctgagaatag
7201 tgtatgcegge gaccgagttg ctettgeceg gegtcaatac gggataatac cgegecacat agcagaactt taaaagtget catcattgga aaacgttctt
7301 cggggcgaaa actctcaagg atcttaccgc tgttgagatc cagttcgatg taacccactc gtgecacccaa ctgatcttca geatctttta ctttcaccag
7401 cgtttctggg tgagcaaaaa caggaaggca aaatgecgca aaaaagggaa taagggegac acggaaatgt tgaatactca tactcttect ttttcaatat
7501 tattgaagca tttatcaggg ttattgtctc atgagcggat acatatttga atgtatttag aaaaataaac aaataggggt tccgegceaca tttecccgaa

7601 aagtgccacc t

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

pr RSV
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423§§%:}j§3(3L123)
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General Description
DNA Plasmid pCVL.SFFV.HA.NLS.SceOptD44A.IRES.mTagBFP

Entire molecule length: 7611 bp
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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)
RUS
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

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 ccgtgeatge
101 cgattggtgg aagtaaggtg gtacgatcgt gecttattag gaaggcaaca gacgggtctg acatggattg gacgaaccac tgaattgecg cattgcagag
201 atattgtatt taagtgccta getcgataca taaacgggtc tetetggtta gaccagatct gagectggga getctetgge taactaggga acccactget
301 taagcctcaa taaagcttge cttgagtget tcaagtagtg tgtgeecgtc tgttgtgtga ctetggtaac tagagatccc tcagaccctt ttagtcagtg
401 tggaaaatct ctagcagtgg cgcccgaaca gggacttgaa agcgaaaggg aaaccagagg agetctctcg acgcaggact cggcettgetg aagegegeac
501 ggcaagaggc gaggggegec gactggtgag tacgecaaaa attttgacta geggaggceta gaaggagaga gatgggtgeg agagegtceag tattaagegg

601 gggagaatta gatcgcgatg ggaaaaaatt cggttaaggc cagggggaaa gaaaaaatat aaattaaaac atatagtatg ggcaagcagg gagctagaac
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701 gattcgcagt taatcctggce ctgttagaaa catcagaagg ctgtagacaa atactgggac agctacaacc atcccttcag acaggatcag aagaacttag
801 atcattatat aatacagtag caaccctcta ttgtgtgcat caaaggatag agataaaaga caccaaggaa gctttagaca agatagagga agagcaaaac
901 aaaagtaaga ccaccgcaca gcaagceggec ctgatcttca gacctggagg aggagatatg agggacaatt ggagaagtga attatataaa tataaagtag
1001 taaaaattga accattagga gtagcaccca ccaaggcaaa gagaagagtg gtgcagagag aaaaaagagc agtgggaata ggagctttgt tecttgggtt
1101 cttgggagca gcaggaagea ctatgggege agegtcaatg acgetgacgg tacaggcecag acaattattg tctggtatag tgcagcagea gaacaatttg
1201 ctgagggcta ttgaggcgca acagcatctg ttgcaactca cagtctgggg catcaagcag ctccaggcaa gaatcctgge tgtggaaaga tacctaaagg
1301 atcaacagct cctggggatt tggggttget ctggaaaact catttgcacc actgcetgtge cttggaatge 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 tegtttcaga cccacctece

1701 aaccccgagg ggacccgaca ggeccgaagg aatagaagaa gaaggtggag agagagacag agacagatcc attcgattag tgaacggatc tcgacggtat
1801 cggttaactt ttaaaagaaa aggggggatt ggggggtaca gtgcagggga aagaatagta gacataatag caacagacat acaaactaaa gaattacaaa
1901 aacaaattac aaaaattcaa aattttatcg attacgcgtc acgtgctage tgcagtaacg ccattttgca aggcatggaa aaataccaaa ccaagaatag
2001 agaagttcag atcaagggcg ggtacatgaa aatagctaac gttgggecaa acaggatatc tgeggtgage agttteggee ccggeeeggg gecaagaaca
2101 gatggtcacc gcagtttcgg ccccggeecg aggecaagaa cagatggtec ccagatatgg cccaacccte ageagtttct taagacccat cagatgtttc
2201 caggctecece caaggacctg aaatgaccct gegecttatt tgaattaacc aatcagectg cttetegcett ctgttcgege gettetgett cecgagetcet

2301 ataaaagagc tcacaacccc tcactcggeg cgecagtect ccgacagact gagtegeeeg ctegagecge caccatggga tatccatacg atgtcccaga
2401 ttatgcgcca cctaagaaga aacgcaaagt cgaattcaag aacatcaaga agaaccaggt catgaacctg ggccccaaca geaagcetget gaaggagtac
2501 aagagccagc tgatcgagct gaacatcgag cagttcgagg ccggeategg cctgatectg ggegetgect acatcaggag cagggacgag ggeaagacct
2601 actgcatgca gttcgagtgg aagaacaagg cctacatgga ccacgtgtgce ctgetgtacg accagtgggt getgagecece ccccacaaga aggagaggst
2701 gaaccacctg ggcaacctgg tcatcacctg gggegeecag accttcaage accaggectt caacaagetg geccaacctgt tcatcgtgaa caacaagaag
2801 accatcccca acaacctggt ggagaactac ctgaccccca tgagectgge ctactggttc atggacgacg geggeaagtg ggactacaac aagaacagcea
2901 ccaacaagag catcgtgctg aacacccaga gettcacctt cgaggaggtg gagtacctgg tgaagggect gaggaacaag ttccagetga actgctacgt
3001 gaagatcaac aagaacaagc ccatcatcta catcgacagc atgagctacc tgatcttcta caacctgatc aagcecctacce tgatcccceca gatgatgtac
3101 aagctgccca acaccatcag cagegagacc ttcctgaagt gacctgeagg tcgageatge atctagggeg gecaatteeg ceectcetece teecceececc
3201 ctaacgttac tggccgaagc cgettggaat aaggeeggtg tgegtttgte tatatgtgat tttccaccat attgecgtct tttggeaatg tgagggcecg

3301 gaaacctgge cctgtcttct tgacgagceat tectaggggt ctttceecte tcgeccaaagg aatgcaaggt ctgttgaatg tegtgaagga ageagttect
3401 ctggaagctt cttgaagaca aacaacgtct gtagcgaccce tttgcaggca geggaaccec ccacctggeg acaggtgect ctgeggecaa aagecacgtg
3501 tataagatac acctgcaaag geggeacaac cccagtgeca cgttgtgagt tggatagttg tggaaagagt caaatggctc tectcaageg tattcaacaa
3601 ggggctgaag gatgcccaga aggtaccceca ttgtatggga tctgatctgg ggecteggtg cacatgcettt acatgtgttt agtcgaggtt aaaaaaacgt

3701 ctaggcccce cgaaccacgg ggacgtggtt ttcctttgaa aaacacgatg ataagcttge cacaaccctt accggtcgec accatgageg agctgattaa
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3801 ggagaacatg cacatgaagc tgtacatgga gggcaccgtg gacaaccatc acttcaagtg cacatccgag ggcgaaggcea agecctacga gggcacccag
3901 accatgagaa tcaaggtggt cgagggcegge cctetceect tegecttega catectgget actagcttee tctacggeag caagaccttc atcaaccaca
4001 cccagggcat ccccgactte ttcaageagt ccttcectga gggettcaca tgggagagag tcaccacata cgaagacggg ggegtgetga cegetaccca
4101 ggacaccagc ctccaggacg getgectcat ctacaacgtc aagatcagag gggtgaactt cacatccaac ggeectgtga tgcagaagaa aacactcgge
4201 tgggaggcct tcaccgagac getgtaccee getgacggeg gectggaagg cagaaacgac atggeectga agcetegtggg cgggagecat ctgatcgeaa
4301 acatcaagac cacatataga tccaagaaac ccgctaagaa cctcaagatg cctggegtct actatgtgga ctacagactg gaaagaatca aggaggccaa
4401 caacgagacc tacgtcgagc agcacgaggt ggeagtggece agatactgeg acctccctag caaactgggg cacaagctta attgattcta gagtcgaccg
4501 agcatcttac cgccatttat acccatattt gttctgtttt tcttgatttg ggtatacatt taaatgttaa tagaacaaaa tggtggggcea atcatttaca

4601 tttttaggga tatgtaatta ctagttcagg tgtattgcca caagacaaac atgttaagaa actttccegt tatttacget ctgttcctgt taatcaacct

4701 ctggattaca aaatttgtga aagattgact gatattctta actatgttgc tccttttacg ctgtgtggat atgetgcettt atagectctg tatctageta

4801 ttgcttceeg tacggcttte gttttctect cettgtataa atcctggttg ctgtetcttt tagaggagtt gtggcecgtt gtecgtcaac gtggegtggt

4901 gtgctctgtg tttgetgacg caacccccac tggetgggge attgecacca cetgtcaact cctttetggg actttegett teececteee gategecacg
5001 gcagaactca tcgeegectg ccttgeecgce tgctggacag gggctaggtt getgggeact gataattecg tggtgttgte atcggtacct ttttaaaaga
5101 aaagggggga ctggaagggc taattcactc ccaacgaaga caagatatca taacttcgta tagcatacat tatacgaagt tataatttat ttgtgaaatt
5201 tgtgatgcta ttgctttatt tgtaaccata tgtttatttg tgaaatttgt gatgetattg ctttatttgt aaccattget ttttgettgt actgggtete

5301 tctggttaga ccagatctga gectgggage tetetggeta actagggaac ccactgctta agectcaata aagettgect cgaccagect cgactgtgec
5401 ttctagttge cagccatctg ttgtttgece ctececegtg cettecttga cectggaagg tgecactece actgtecttt cctaataaaa tgaggaaatt

5501 gcatcgcatt gtctgagtag gtgtcattct attctggggg gtggggtegg gcaggacage aagggggage attgggaaga caatageagg catgetgggg
5601 atgcggtggg ctctatggec tgecagcetgea ttaatgaate ggecaacgeg cggggagagg cggtttgegt attgggegcet cttecgcette ctegeteact
5701 gactcgctge geteggtegt teggetgegg cgageggtat cagetcacte aaaggeggta atacggttat ccacagaatc aggggataac gcaggaaaga
5801 acatgtgagc aaaaggccag caaaaggcca ggaaccgtaa aaaggeegeg ttgetggegt ttttccatag getcegeccc cctgacgage atcacaaaaa
5901 tcgacgctca agtcagaggt ggcgaaacce gacaggacta taaagatacc aggegtttce ccctggaagce tecctegtge getetectgt tecgacectg
6001 ccgcttaccg gatacctgte cgectttcte ccttcgggaa gegtggegcet ttctcatage tcacgetgta ggtatcteag tteggtgtag gtegtteget

6101 ccaagctggg ctgtgtgeac gaaccececg ttcageecga cegetgegec ttatecggta actategtct tgagtccaac cecggtaagac acgacttate
6201 gccactggea geagecactg gtaacaggat tagcagageg aggtatgtag geggtgctac agagttcttg aagtggtgge ctaactacgg ctacactaga
6301 aggacagtat ttggtatctg cgctctgetg aagccagtta ccttcggaaa aagagttggt agctcttgat ccggeaaaca aaccaccgcet ggtageggtg
6401 gttttittgt ttgcaagcag cagattacge gcagaaaaaa aggatctcaa gaagatcctt tgatcttttc tacggggtct gacgctcagt ggaacgaaaa
6501 ctcacgttaa gggattttgg tcatgagatt atcaaaaagg atcttcacct agatcctttt aaattaaaaa tgaagtttta aatcaatcta aagtatatat
6601 gagtaaactt ggtctgacag ttaccaatgc ttaatcagtg aggcacctat ctcagegatc tgtctatttc gttcatccat agttgectga cteceegteg
6701 tgtagataac tacgatacgg gagggcttac catctggecc cagtgcetgea atgataccge gagacccacg ctcaccgget ccagatttat cagcaataaa

6801 ccagccagcee ggaagggecg agegeagaag tggtectgea actttateeg ccteccateca gtctattaat tgttgecggg aagctagagt aagtagtteg
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6901 ccagttaata gtttgcgcaa cgttgttgec attgctacag geategtggt gtcacgeteg tegtttggta tggettcatt cageteeggt teccaacgat
7001 caaggcgagt tacatgatcc cccatgttgt gcaaaaaagce ggttagetece tteggtecte cgategttgt cagaagtaag ttggecgeag tgttatcact
7101 catggttatg gcagcactgc ataattctct tactgtcatg ccatccgtaa gatgctttte tgtgactggt gagtactcaa ccaagtcatt ctgagaatag
7201 tgtatgcggc gaccgagttg ctettgeceg gegtcaatac gggataatac cgegecacat agcagaactt taaaagtget catcattgga aaacgttctt
7301 cggggcgaaa actctcaagg atcttaccge tgttgagatc cagttcgatg taacccactc gtgeacccaa ctgatcttca geatctttta ctttcaccag
7401 cgtttctggg tgagcaaaaa caggaaggca aaatgecgca aaaaagggaa taagggegac acggaaatgt tgaatactca tactcttect ttttcaatat
7501 tattgaagca tttatcaggg ttattgtctc atgagcggat acatatttga atgtatttag aaaaataaac aaataggggt tccgegceaca tttecccgaa

7601 aagtgccacc t
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General Description
DNA Plasmid pCVL.SFFV.HA.NLS.SceOpt.T2A.Trex2.IRES.mTagBFP
Entire molecule length: 8394 bp

Feature Map
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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)
RUS
Start: 236 End: 417
Original Location Description:
236..417
SFFV
Start: 1946 End: 2355
Original Location Description:

1946..2355

Nature Methods: doi:10.1038/nmeth.2177



Qualifiers:
/gene=""MESV"
/product="#AJ224005"
/SECDrawAs="Gene"

SIN U3

Start: 5895 End: 6076

Original Location Description:

5895..6076

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

Nature Methods: doi:10.1038/nmeth.2177



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 gcaacatgec ttacaaggag agaaaaagca ccgtgeatge
101 cgattggtgg aagtaaggtg gtacgatcgt gecttattag gaaggcaaca gacgggtctg acatggattg gacgaaccac tgaattgecgceattgcagag
201 atattgtatt taagtgccta getcgataca taaacgggtce tetetggtta gaccagatct gagectggga getctetgge taactaggga acccactget
301 taagcctcaa taaagcttge cttgagtgct tcaagtagtg tgtgeecgtc tgttgtgtga ctetggtaac tagagatccc tcagaccctt ttagtcagtg
401 tggaaaatct ctagcagtgg cgcecgaaca gggacttgaa agcgaaaggg aaaccagagg agetctcteg acgeaggact cggettgetgaagegegeac
501 ggcaagaggc gaggggegec gactggtgag tacgccaaaa attttgacta geggaggcta gaaggagaga gatgggtgeg agagegtcag tattaagegg
601 gggagaatta gatcgcgatg ggaaaaaatt cggttaagge 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 gcaagceggec ctgatcttca gacctggagg aggagatatg agggacaatt ggagaagtga attatataaa tataaagtag
1001 taaaaattga accattagga gtagcaccca ccaaggcaaa gagaagagtg gtgcagagag aaaaaagagc agtgggaata ggagctttgt tecttgggtt
1101 cttgggagca gcaggaagca ctatgggege agegtcaatg acgetgacgg tacaggcecag acaattattg tctggtatag tgcagcagea gaacaatttg
1201 ctgagggcta ttgaggegca acagcatctg ttgcaactca cagtctgggg catcaageag ctccaggceaa gaatcctgge tgtggaaaga tacctaaagg
1301 atcaacagct cctggggatt tggggttgct ctggaaaact catttgcacc actgcetgtge cttggaatge 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 tegtttcaga cccacctecc

1701 aaccccgagg ggacccgaca ggeccgaagg aatagaagaa gaaggtggag agagagacag agacagatcc attcgattag tgaacggatce tcgacggtat
1801 cggttaactt ttaaaagaaa aggggggatt ggggggtaca gtgcagggga aagaatagta gacataatag caacagacat acaaactaaa gaattacaaa
1901 aacaaattac aaaaattcaa aattttatcg attacgcgtc acgtgctage tgecagtaacg ccattttgea aggcatggaa aaataccaaa ccaagaatag
2001 agaagttcag atcaagggcg ggtacatgaa aatagctaac gttgggcecaa acaggatatc tgeggtgage agttteggee ccggeceggg gecaagaaca
2101 gatggtcacc geagtttcgg ccceggeecg aggecaagaa cagatggtee ccagatatgg cccaacccte ageagtttct taagacccat cagatgttte
2201 caggctccece caaggacctg aaatgaccct gegecttatt tgaattaacc aatcagectg cttetegctt ctgttegege gettetgett cecgagcetcet

2301 ataaaagagc tcacaacccc tcactcggeg cgecagtect ccgacagact gagtegeeceg ctcgagecge caccatggga tatccatacg atgtcccaga
2401 ttatgcgcca cctaagaaga aacgcaaagt cgaattcaag aacatcaaga agaaccaggt catgaacctg ggccccaaca geaagcetget gaaggagtac
2501 aagagccagc tgatcgagct gaacatcgag cagttcgagg ccggeategg cetgatcctg ggegacgect acatcaggag cagggacgag ggeaagacct
2601 actgcatgca gttcgagtgg aagaacaagg cctacatgga ccacgtgtgce ctgetgtacg accagtgggt getgagecece ccccacaaga aggagaggst
2701 gaaccacctg ggcaacctgg tcatcacctg gggegececag accttcaage accaggectt caacaagetg gccaacctgt tcatcgtgaa caacaagaag
2801 accatcccca acaacctggt ggagaactac ctgaccccca tgagectgge ctactggttc atggacgacg geggeaagtg ggactacaac aagaacagcea
2901 ccaacaagag catcgtgctg aacacccaga gettcacctt cgaggaggtg gagtacctgg tgaagggect gaggaacaag ttccagetga actgctacgt
3001 gaagatcaac aagaacaagc ccatcatcta catcgacage atgagctacc tgatcttcta caacctgatc aagecctacce tgatcecceca gatgatgtac
3101 aagctgccca acaccatcag cagegagacc ttcctgaagg geggeggegg atecggtgag ggcagaggaa gtettctaac atgeggtgac gtggaggaga
3201 atccgggecc cteeggatct gagecaccte gggetgagac ctttgtatte ctggacctag aagcecactgg getcccaaac atggaccctg agattgeaga
3301 gatatccctt tttgetgttc accgetctte cctggagaac ccagaacggg atgattctgg ttecttggtg ctgeceegtg ttetggacaa getcacactg

3401 tgcatgtgcee cggagegecec ctttactgec aaggecagtg agattactgg tttgagcage gaaagectga tgcactgegg gaaggetggt ttcaatggeg
3501 ctgtggtaag gacactgcag ggcttcctaa geegecagga gggecccate tgecttgtgg cecacaatgg cttegattat gactteecac tgetgtgeac
3601 ggagctacaa cgtctgggtg cccatctgee ccaagacact gtetgectgg acacactgcee tgcattgegg ggectggace gtgetcacag ccacggeacc
3701 agggctcaag gccgeaaaag ctacagectg gecagtctct tccaccgeta cttecagget gaacceagtg ctgeccatte agcagaaggt gatgtgeaca

3801 ccctgcttct gatcttectg categtgete ctgagetgcet cgectgggea gatgageagg cccgeagcetg ggctcatatt gageccatgt acgtgecacc
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3901 tgatggtcca agcctcgaag cctgacctge aggtcgagea tgcatctagg geggecaatt cegeccctcet cecteccece ceectaacgt tactggeega
4001 agccgcttgg aataaggcecg gtgtgcgttt gtctatatgt gattttccac catattgeeg tettttggea atgtgaggge ccggaaacct ggeectgtet
4101 tcttgacgag cattcctagg ggtctttcee ctctcgecaa aggaatgeaa ggtetgttga atgtcgtgaa ggaageagtt cctctggaag cttcttgaag
4201 acaaacaacg tctgtagcga ccctttgcag geageggaac cccccacctg gegacaggtg cetetgegge caaaagecac gtgtataaga tacacctgea
4301 aaggcggcac aaccccagtg ccacgtigtg agttggatag ttgtggaaag agtcaaatgg ctctectcaa gegtattcaa caaggggcetg aaggatgecc
4401 agaaggtacc ccattgtatg ggatctgatc tggggccteg gtgcacatge tttacatgtg tttagtcgag gttaaaaaaa cgtctaggece cccecgaacca
4501 cggggacgtg gttttccttt gaaaaacacg atgataagcet tgecacaacc cttaccggtc gecaccatga gegagetgat taaggagaac atgcacatga
4601 agctgtacat ggagggcacc gtggacaacc atcacttcaa gtgcacatcc gagggcgaag gcaageccta cgagggeace cagaccatga gaatcaaggt
4701 ggtcgagggc ggecctetee ccttegectt cgacatectg getactaget tectctacgg cagcaagacc ttcatcaacc acacccaggg catcccegac
4801 ttcttcaagc agtccttcee tgagggcttc acatgggaga gagtcaccac atacgaagac gggggegtgce tgaccgetac ccaggacacc agectccagg
4901 acggctgcct catctacaac gtcaagatca gaggggtgaa cttcacatcc aacggecectg tgatgcagaa gaaaacactc ggetgggagg ccttcaccga
5001 gacgctgtac cccgetgacg geggectgga aggcagaaac gacatggece tgaagcetegt gggegggage catctgateg caaacatcaa gaccacatat
5101 agatccaaga aacccgctaa gaacctcaag atgcctggeg tctactatgt ggactacaga ctggaaagaa tcaaggagge caacaacgag acctacgtcg
5201 agcagcacga ggtggcagtg gccagatact gegacctece tagcaaactg gggeacaage ttaattgatt ctagagtcga ccgageatct taccgecatt
5301 tatacccata tttgttctgt ttttcttgat ttgggtatac atttaaatgt taatagaaca aaatggtggg gcaatcattt acatttttag ggatatgtaa

5401 ttactagttc aggtgtattg ccacaagaca aacatgttaa gaaactttcc cgttatttac getctgttee tgttaatcaa cctctggatt acaaaatttg

5501 tgaaagattg actgatattc ttaactatgt tgctcctttt acgctgtgtg gatatgetgc tttatagect ctgtatctag ctattgctte ccgtacggcet

5601 ttegttttct cctecttgta taaatcetgg ttgetgtcete ttttagagga gttgtggecece gttgtecgte aacgtggegt ggtgtgetct gtgtttgetg

5701 acgcaacccc cactggetgg ggcattgeca ccacctgtca actectttet gggacttteg cttteccect ceccgategece acggeagaac teatcgeege
5801 ctgccttgec cgetgetgga caggggetag gttgetggge actgataatt cegtggtgtt gtcateggta cctttttaaa agaaaagggg ggactggaag
5901 ggctaattca ctcccaacga agacaagata tcataacttc gtatagceata cattatacga agttataatt tatttgtgaa atttgtgatg ctattgcettt

6001 atttgtaacc atatgtttat ttgtgaaatt tgtgatgcta ttgctttatt tgtaaccatt getttttget tgtactgggt ctctctggtt agaccagatc

6101 tgagcctggg agctctctgg ctaactaggg aacccactge ttaagectca ataaagettg cctcgaccag cctegactgt gecttetagt tgecagecat
6201 ctgttgtttg ccccteceee gtgecttect tgaccctgga aggtgecact cecactgtcec tttectaata aaatgaggaa attgeatcgce attgtctgag

6301 taggtgtcat tctattctgg ggggtggggt ggggcaggac agcaaggggg aggattggga agacaatage aggeatgetg gggatgeggt gggetctatg
6401 gcctgeagct geattaatga atcggecaac gegeggggag aggeggtttg cgtattggge getcttecge ttectegete actgactege tgegeteggt
6501 cgttcggetg cggegagegg tatcagetca ctcaaaggeg gtaatacggt tatccacaga atcaggggat aacgcaggaa agaacatgtg agcaaaagge
6601 cagcaaaagg ccaggaaccg taaaaaggcc gegttgetgg cgtttttcca taggcetecge cceectgacg ageatcacaa aaatcgacgc tcaagtcaga
6701 ggtggcgaaa cccgacagga ctataaagat accaggegtt tcecectgga ageteecteg tgegetctee tgttecgacc ctgeegetta ceggatacct
6801 gtccgecttt cteecttegg gaagegtggce getttctcat agetcacgcet gtaggtatct cagtteggtg taggtegtte getccaaget gggetgtgtg

6901 cacgaacccc ccgttcagec cgaccgetge gecttatecg gtaactatceg tettgagtce aacceggtaa gacacgactt atcgecactg geagcageca
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7001 ctggtaacag gattagcaga gcgaggtatg taggeggtgce tacagagttc ttgaagtggt ggectaacta cggetacact agaaggacag tatttggtat
7101 ctgcgctctg ctgaagecag ttaccttcgg aaaaagagtt ggtagetctt gatccggeaa acaaaccacc getggtageg gtggtttttt tgtttgcaag
7201 cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt ttctacgggg tctgacgetc agtggaacga aaactcacgt taagggattt
7301 tggtcatgag attatcaaaa aggatcttca cctagatcct tttaaattaa aaatgaagtt ttaaatcaat ctaaagtata tatgagtaaa cttggtctga
7401 cagttaccaa tgcttaatca gtgaggcacc tatctcageg atctgtctat ttegttcate catagttgec tgactceceg tegtgtagat aactacgata
7501 cgggagggct taccatctgg ccccagtgcet gcaatgatac cgegagacce acgetcaccg getccagatt tatcageaat aaaccagceca gecggaaggg
7601 ccgagcegcag aagtggtect geaactttat ccgectecat ccagtctatt aattgttgee gggaagetag agtaagtagt tcgecagtta atagttigeg
7701 caacgttgtt gccattgceta caggceatcgt ggtgtcacgce tegtegtttg gtatggctte attcagetcc ggtteccaac gatcaaggeg agttacatga
7801 tcccccatgt tgtgcaaaaa ageggttage tectteggte ctecgategt tgtcagaagt aagttggecg cagtgttatc actcatggtt atggcageac
7901 tgcataattc tcttactgtc atgecatceg taagatgcett ttetgtgact ggtgagtact caaccaagtc attctgagaa tagtgtatgce ggegaccgag
8001 ttgctcttge ccggegtcaa tacgggataa taccgegeca catagcagaa ctttaaaagt getcatcatt ggaaaacgtt ctteggggeg aaaactctca
8101 aggatcttac cgctgttgag atccagttcg atgtaaccca ctegtgeace caactgatct tcageatctt ttactttcac cagegtttct gggtgageaa
8201 aaacaggaag gcaaaatgcc gcaaaaaagg gaataagggce gacacggaaa tgttgaatac tcatactctt cctttttcaa tattattgaa geatttatca

8301 gggttattgt ctcatgagcg gatacatatt tgaatgtatt tagaaaaata aacaaatagg ggttccgege acatttccce gaaaagtgec acct
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pCVL.SFFV.HA.NLS.Sce(Opt)D44A . T2A . Trex2.IRES.mTagBFP

pr RSV

AP(R>/// ; RU5
- 3 PBS (SL123)

R
SV40 US
SV40 US /§§>>
wPRE-O
mTagBFP

General Description

s{g (SL4)

RRE

cPPT
SFFV
TSS

kozak

8394 bp

o HA
V7j< 2ndGenNLS
IRES coSce
T2A
Trex2

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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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 ccgtgeatge
101 cgattggtgg aagtaaggtg gtacgatcgt gecttattag gaaggcaaca gacgggtctg acatggattg gacgaaccac tgaattgecgceattgcagag
201 atattgtatt taagtgccta gectcgataca taaacgggtc tetetggtta gaccagatct gagectggga getctetgge taactaggga acccactget
301 taagcctcaa taaagcttge cttgagtget tcaagtagtg tgtgeecgtc tgttgtgtga ctetggtaac tagagatccc tcagaccctt ttagtcagtg
401 tggaaaatct ctagcagtgg cgcecgaaca gggacttgaa agcgaaaggg aaaccagagg agetctcteg acgeaggact cggettgetgaagegegeac
501 ggcaagaggc gaggggegec gactggtgag tacgccaaaa attttgacta geggaggcta gaaggagaga gatgggtgeg agagegtcag tattaagegg
601 gggagaatta gatcgcgatg ggaaaaaatt cggttaagge cagggggaaa gaaaaaatat aaattaaaac atatagtatg ggcaagcagg gagctagaac
701 gattcgcagt taatcctgge ctgttagaaa catcagaagg ctgtagacaa atactgggac agctacaacc atcccttcag acaggatcag aagaacttag
801 atcattatat aatacagtag caaccctcta ttgtgtgcat caaaggatag agataaaaga caccaaggaa gcetttagaca agatagagga agagcaaaac
901 aaaagtaaga ccaccgcaca gcaageggcece ctgatcttca gacctggagg aggagatatg agggacaatt ggagaagtga attatataaa tataaagtag
1001 taaaaattga accattagga gtagcaccca ccaaggcaaa gagaagagtg gtgcagagag aaaaaagagce agtgggaata ggagctttgt tecttgggtt
1101 cttgggagca gcaggaagca ctatgggege agegtcaatg acgetgacgg tacaggecag acaattattg tctggtatag tgcagcagcea gaacaatttg
1201 ctgagggcta ttgaggegea acageatctg ttgeaactca cagtctgggg catcaageag ctccaggceaa gaatcctgge tgtggaaaga tacctaaagg
1301 atcaacagct cctggggatt tggggttgct ctggaaaact catttgcacc actgetgtge cttggaatge 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 tegtttcaga cccacctece

1701 aaccccgagg ggacccgaca ggeccgaagg aatagaagaa gaaggtggag agagagacag agacagatcc attcgattag tgaacggatc tcgacggtat
1801 cggttaactt ttaaaagaaa aggggggatt ggggggtaca gtgcagggga aagaatagta gacataatag caacagacat acaaactaaa gaattacaaa
1901 aacaaattac aaaaattcaa aattttatcg attacgcgtc acgtgctage tgcagtaacg ccattttgca aggcatggaa aaataccaaa ccaagaatag
2001 agaagttcag atcaagggceg ggtacatgaa aatagctaac gttgggecaa acaggatatc tgeggtgage agtttcggee ccggeeeggg gecaagaaca
2101 gatggtcacc gcagtttcgg ccccggeeeg aggecaagaa cagatggtee ccagatatgg cccaacccte ageagtttct taagacccat cagatgtttc
2201 caggcteccce caaggacctg aaatgaccct gegecttatt tgaattaacc aatcagectg cttctegcett ctgttegege gettetgett cecgagetcet

2301 ataaaagagc tcacaacccc tcactcggeg cgecagtect ccgacagact gagtegeeceg ctcgagecge caccatggga tatccatacg atgtcccaga
2401 ttatgcgcca cctaagaaga aacgcaaagt cgaattcaag aacatcaaga agaaccaggt catgaacctg ggccccaaca geaagcetget gaaggagtac
2501 aagagccagc tgatcgagct gaacatcgag cagttcgagg ccggeategg cetgatectg ggegetgect acatcaggag cagggacgag ggeaagacct
2601 actgcatgca gttcgagtgg aagaacaagg cctacatgga ccacgtgtge ctgetgtacg accagtgggt getgagecece ccccacaaga aggagaggst
2701 gaaccacctg ggcaacctgg tcatcacctg gggegeecag accttcaage accaggectt caacaagetg gccaacctgt tcatcgtgaa caacaagaag
2801 accatcccca acaacctggt ggagaactac ctgaccccca tgagectgge ctactggttc atggacgacg geggeaagtg ggactacaac aagaacagcea
2901 ccaacaagag catcgtgctg aacacccaga gettcacctt cgaggaggtg gagtacctgg tgaagggect gaggaacaag ttccagetga actgctacgt
3001 gaagatcaac aagaacaagc ccatcatcta catcgacagc atgagctacc tgatcttcta caacctgatc aagcecctacc tgatcecceca gatgatgtac
3101 aagctgccca acaccatcag cagegagacc ttcctgaagg geggeggegg atccggtgag ggeagaggaa gtettctaac atgeggtgac gtggaggaga
3201 atccgggecec ctecggatct gagecaccte gggetgagac ctttgtatte ctggacctag aagecactgg getcccaaac atggaccctg agattgcaga
3301 gatatccectt tttgetgttc accgetctte cctggagaac ccagaacggg atgattctgg ttecttggtg ctgeceegtg ttctggacaa getcacactg

3401 tgcatgtgee cggagegecc ctttactgec aaggcecagtg agattactgg tttgagcage gaaagectga tgcactgegg gaaggetggt ttcaatggeg
3501 ctgtggtaag gacactgcag ggcttcctaa geegecagga gggecccate tgecttgtgg cecacaatgg cttegattat gactteecac tgetgtgeac
3601 ggagctacaa cgtctgggtg cccatctgee ccaagacact gtetgectgg acacactgcece tgeattgegg ggectggace gtgetcacag ccacggeacc
3701 agggctcaag gccgeaaaag ctacagectg gecagtctct tccaccgeta cttecaggcet gaacceagtg ctgeccatte agcagaaggt gatgtgeaca
3801 ccctgcettct gatcttectg catcgtgete ctgagetgcet cgectgggea gatgageagg cccgeagetg ggetcatatt gageecatgt acgtgecacc
3901 tgatggtcca agcctcgaag cctgacctge aggtcgagea tgcatctagg geggecaatt cegeccctcet cecteccece ceectaacgt tactggecga
4001 agccgcttgg aataaggceeg gtgtgegttt gtctatatgt gattttccac catattgeeg tettttggea atgtgaggge ccggaaacct ggeectgtet

4101 tcttgacgag cattcctagg ggtctttcee ctctcgecaa aggaatgeaa ggtctgttga atgtcgtgaa ggaageagtt cctctggaag cttcttgaag
4201 acaaacaacg tctgtagcga ccctttgeag geageggaac cccccacctg gegacaggtg cetetgegge caaaagecac gtgtataaga tacacctgea
4301 aaggcggcac aaccccagtg ccacgttgtg agttggatag ttgtggaaag agtcaaatgg ctctectcaa gegtattcaa caaggggcetg aaggatgecc
4401 agaaggtacc ccattgtatg ggatctgatc tggggecteg gtgeacatge tttacatgtg tttagtcgag gttaaaaaaa cgtctaggece cccecgaacca
4501 cggggacgtg gttttccttt gaaaaacacg atgataagct tgecacaacc cttaccggtc gecaccatga gegagetgat taaggagaac atgcacatga

4601 agctgtacat ggagggcacc gtggacaacc atcacttcaa gtgcacatcc gagggegaag geaagececta cgagggeacc cagaccatga gaatcaaggt
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4701 ggtcgagggc ggecctctee ccttegectt cgacatectg getactaget tectctacgg cagcaagacc ttcatcaacc acacccaggg catcccegac
4801 ttcttcaagc agtccttcee tgagggcttc acatgggaga gagtcaccac atacgaagac gggggegtgc tgaccgetac ccaggacacc agectccagg
4901 acggctgcect catctacaac gtcaagatca gaggggtgaa cttcacatcc aacggecctg tgatgecagaa gaaaacactc ggetgggagg ccttcaccga
5001 gacgctgtac cccgetgacg geggectgga aggcagaaac gacatggecc tgaagcetegt gggegggage catctgatcg caaacatcaa gaccacatat
5101 agatccaaga aacccgctaa gaacctcaag atgectggeg tetactatgt ggactacaga ctggaaagaa tcaaggagge caacaacgag acctacgteg
5201 agcagcacga ggtggcagtg gccagatact gegacctece tagcaaactg gggeacaagc ttaattgatt ctagagtcga ccgageatct taccgecatt
5301 tatacccata tttgttctgt ttttcttgat ttgggtatac atttaaatgt taatagaaca aaatggtggg geaatcattt acatttttag ggatatgtaa

5401 ttactagttc aggtgtattg ccacaagaca aacatgttaa gaaactttcc cgttatttac getctgttee tgttaatcaa cctctggatt acaaaatttg

5501 tgaaagattg actgatattc ttaactatgt tgctcctttt acgctgtgtg gatatgetgc tttatagect ctgtatctag ctattgctte ccgtacggcet

5601 ttcgttttct cctecttgta taaatcctgg ttgetgtcete ttttagagga gttgtggecee gttgtecgte aacgtggegt ggtgtgetct gtgtttgetg

5701 acgcaacccc cactggetgg ggcattgeca ccacctgtca actectttet gggacttteg cttteccect ceccgategece acggeagaac teatcgeege
5801 ctgccttgec cgetgetgga caggggetag gttgetggge actgataatt ccgtggtgtt gtcateggta cctttttaaa agaaaagggg ggactggaag
5901 ggctaattca ctcccaacga agacaagata tcataacttc gtatagcata cattatacga agttataatt tatttgtgaa atttgtgatg ctattgcttt
6001 atttgtaacc atatgtttat ttgtgaaatt tgtgatgcta ttgctttatt tgtaaccatt getttttget tgtactgggt ctetctggtt agaccagate

6101 tgagcctggg agctctetgg ctaactaggg aacccactge ttaagectca ataaagettg cctcgaccag cctegactgt gecttctagt tgecagecat
6201 ctgttgtttg ccectecece gtgecttect tgaccctgga aggtgecact cecactgtee tttectaata aaatgaggaa attgeatcge attgtctgag

6301 taggtgtcat tctattctgg ggggtgggst ggggcaggac agcaaggggg aggattggga agacaatage aggeatgctg gggatgeggt gggctctatg
6401 gcctgeagct geattaatga atcggecaac gegeggggag aggeggtttg cgtattggge getetteege ttectegete actgactege tgegeteggt
6501 cgttcggetg cggegagegg tatcagetca ctcaaaggeg gtaatacggt tatccacaga atcaggggat aacgcaggaa agaacatgtg agcaaaagge
6601 cagcaaaagg ccaggaaccg taaaaaggcc gegttgetgg cgtttttcca taggcetecge cceectgacg ageatcacaa aaatcgacgc tcaagtcaga
6701 ggtggcgaaa cccgacagga ctataaagat accaggegtt tcecectgga agetcecteg tgegetctee tgttecgacc ctgeegetta ceggatacct
6801 gtccgecttt cteecttegg gaagegtggce getttctcat agetcacgcet gtaggtatct cagtteggtg taggtegtte getccaaget gggetgtgtg

6901 cacgaacccc ccgttcagee cgaccgetgce gecttateeg gtaactateg tettgagtee aacccggtaa gacacgactt atcgecactg gecagcageca
7001 ctggtaacag gattagcaga gcgaggtatg taggeggtgc tacagagttc ttgaagtggt ggcctaacta cggetacact agaaggacag tatttggtat
7101 ctgegcetctg ctgaagecag ttaccttcgg aaaaagagtt ggtagetctt gatccggeaa acaaaccacc getggtageg gtggtttttt tgtttgeaag
7201 cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt ttctacgggg tetgacgctc agtggaacga aaactcacgt taagggattt
7301 tggtcatgag attatcaaaa aggatcttca cctagatcct tttaaattaa aaatgaagtt ttaaatcaat ctaaagtata tatgagtaaa cttggtctga
7401 cagttaccaa tgcttaatca gtgaggcacc tatctcagceg atctgtctat ttegttcate catagttgec tgactceceg tegtgtagat aactacgata
7501 cgggagggct taccatctgg ccccagtget gecaatgatac cgegagacce acgctcaccg getccagatt tatcagcaat aaaccageca gecggaaggg
7601 ccgagcgcag aagtggtect geaactttat ccgectecat ccagtctatt aattgttgee gggaagetag agtaagtagt tcgecagtta atagtttgeg

7701 caacgttgtt gccattgcta caggcatcgt ggtgtcacge tegtegtttg gtatggcttc attcagcetec ggttcccaac gatcaaggeg agttacatga
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7801 tcccccatgt tgtgcaaaaa ageggttage tectteggte ctecgategt tgtcagaagt aagttggeeg cagtgttatce actcatggtt atggcageac
7901 tgcataattc tcttactgtc atgccatceg taagatgctt ttctgtgact ggtgagtact caaccaagtc attctgagaa tagtgtatgce ggcgaccgag
8001 ttgctcttge ccggegtcaa tacgggataa taccgegeca catagcagaa ctttaaaagt getcatcatt ggaaaacgtt cttcggggeg aaaactctca
8101 aggatcttac cgctgttgag atccagttcg atgtaaccca ctegtgeace caactgatct tcagcatctt ttactttcac cagegtttct gggtgagcaa
8201 aaacaggaag gcaaaatgcc gcaaaaaagg gaataaggge gacacggaaa tgttgaatac tcatactctt cctttttcaa tattattgaa geatttatca

8301 gggttattgt ctcatgagcg gatacatatt tgaatgtatt tagaaaaata aacaaatagg ggttccgege acatttccce gaaaagtgec acct
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pCVL.SFFV. HA.NLS.I-AniI.IRES.mTagBFP

AP(R)
4#@3 (SL123)

" Gag (SL4)
,/ )
BGH pA \ / RRE
PA . cPPT
R > 4
7671 bp
SV40 USE SFFV
SIN U3 TSS
SV40 USE x kozak
WPRE-O . | - HA
mny 2ndGenNLS
mTagBFP
col-Anil
IRES

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:
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572..924
coAnil
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)
RUS
Start: 236 End: 417
Original Location Description:
236..417
SFFV
Start: 1946 End: 2355
Original Location Description:
1946..2355
Qualifiers:
/gene=""MESV"
/product="#A)224005"

/SECDrawAs="Gene"
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SIN U3
Start: 5172 End: 5353
Original Location Description:

5172..5353

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 gtagtcttge aacatggtaa cgatgagtta gcaacatgec ttacaaggag agaaaaagca ccgtgeatge
101 cgattggtgg aagtaaggtg gtacgatcgt gecttattag gaaggcaaca gacgggtctg acatggattg gacgaaccac tgaattgeeg cattgcagag
201 atattgtatt taagtgccta getcgataca taaacgggtc tctetggtta gaccagatct gagectggga getctetgge taactaggga acccactget
301 taagcctcaa taaagcttge cttgagtget tcaagtagtg tgtgeecgtc tgttgtgtga ctetggtaac tagagatccc tcagaccctt ttagtcagtg
401 tggaaaatct ctagcagtgg cgcccgaaca gggacttgaa agcgaaaggg aaaccagagg agetctctcg acgcaggact cggcettgetg aagegegeac
501 ggcaagaggc gaggggegec gactggtgag tacgeccaaaa attttgacta geggaggcta gaaggagaga gatgggtgeg agagegtceag tattaagegg
601 gggagaatta gatcgcgatg ggaaaaaatt cggttaaggc cagggggaaa gaaaaaatat aaattaaaac atatagtatg ggcaagcagg gagctagaac
701 gattcgcagt taatcctgge ctgttagaaa catcagaagg ctgtagacaa atactgggac agctacaacc atcccttcag acaggatcag aagaacttag
801 atcattatat aatacagtag caaccctcta ttgtgtgcat caaaggatag agataaaaga caccaaggaa gctttagaca agatagagga agagcaaaac
901 aaaagtaaga ccaccgcaca gcaageggece ctgatcttca gacctggagg aggagatatg agggacaatt ggagaagtga attatataaa tataaagtag
1001 taaaaattga accattagga gtagcaccca ccaaggcaaa gagaagagtg gtgcagagag aaaaaagagc agtgggaata ggagctttgt tecttgggtt
1101 cttgggagca gcaggaagea ctatgggege agegtcaatg acgetgacgg tacaggecag acaattattg tetggtatag tgcageagea gaacaatttg
1201 ctgagggcta ttgaggcgea acagcatctg ttgcaactca cagtctgggg catcaageag ctccaggceaa gaatcctgge tgtggaaaga tacctaaagg
1301 atcaacagct cctggggatt tggggttget ctggaaaact catttgcacc actgetgtge cttggaatge 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 ttgetgtact ttctatagtg aatagagtta ggcagggata ttcaccatta tegtttcaga cccacctece
1701 aaccccgagg ggacccgaca ggeccgaagg aatagaagaa gaaggtggag agagagacag agacagatcc attcgattag tgaacggatc tcgacggtat
1801 cggttaactt ttaaaagaaa aggggggatt ggggggtaca gtgcagggga aagaatagta gacataatag caacagacat acaaactaaa gaattacaaa
1901 aacaaattac aaaaattcaa aattttatcg attacgcgtc acgtgctagce tgcagtaacg ccattttgea aggeatggaa aaataccaaa ccaagaatag
2001 agaagttcag atcaagggceg ggtacatgaa aatagctaac gttgggecaa acaggatatc tgeggtgage agttteggee cecggeceggg gecaagaaca
2101 gatggtcacc geagtttcgg cccecggeeeg aggecaagaa cagatggtcee ccagatatgg cccaacccte ageagtttct taagacccat cagatgtttc
2201 caggctcece caaggacctg aaatgaccct gegecttatt tgaattaacc aatcagcectg cttetegett ctgttegege gettetgett ccegagetct
2301 ataaaagagc tcacaacccc tcactcggeg cgecagtect ccgacagact gagtcgeceg ctcgagecge caccatggga tatccatacg atgtcccaga
2401 ttatgcgeca cctaagaaga aacgcaaagt cgaattegge agegatctga cctacgecta tetggtggge ctgttcgagg gegacggata tttttecatc

2501 actaaaaagg gcaagtacct gacctatgag ctgggaattg aactgtctat caaggatgtg cagctgatct acaagatcaa gaagatcctg gggatcggea
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2601 ttgtgagctt caggaagaga aacgagattg aaatggtgge cctgaggatc agggataaga atcacctgaa atctaagatt ctgeecatct tcgagaagta
2701 tcctatgttt agtaacaaac agtacgacta tctgaggttt agaaatgctc tgctgagegg catcatctec ctggaggatc tgccagacta tacceggtec
2801 gacgagcccc tgaacagcat cgaatccatc attaatacat cttacttcag tgectggetg gtgggcetica tcgaggetga agggtgette tetgtgtaca
2901 aactgaacaa ggacgatgac tatctgattg ccagttttga tatcgctcag agggatggag acatcctgat tagcgccatc agaaagtacc tgtecttcac
3001 cacaaaggtg tatctggaca aaacaaattg tagcaaactg aaggtcacta gegtgegetc cgtggagaac atcattaagt tcctgeagaa tgctectgtg
3101 aaactgctgg gcaacaaaaa getgcagtac aaactgtgge tgaagcagcet gecggaaaatc tetegctaca gtgaaaaaat caagattceca tecaattatt
3201 aacctgcagg tcgagcatge atctagggeg gecaatteeg ceecteteee tececceecec ctaacgttac tggecgaage cgettggaat aaggeeggtg
3301 tgcgtttgtc tatatgtgat tttccaccat attgecgtct tttggeaatg tgagggeecg gaaacctgge cetgtcttet tgacgagceat tectaggggt

3401 ctttccecte tcgeccaaagg aatgcaaggt ctgttgaatg tcgtgaagga agcagttcct ctggaagett cttgaagaca aacaacgtct gtagegaccc
3501 tttgcaggca geggaacccc ccacctggeg acaggtgect ctgeggecaa aagecacgtg tataagatac acctgcaaag geggeacaac cccagtgeca
3601 cgttgtgagt tggatagttg tggaaagagt caaatggctc tectcaageg tattcaacaa ggggetgaag gatgeccaga aggtacceca ttgtatggga
3701 tctgatctgg ggccteggtg cacatgettt acatgtgttt agtcgaggtt aaaaaaacgt ctaggeccce cgaaccacgg ggacgtggtt ttectttgaa
3801 aaacacgatg ataagcttgc cacaaccctt accggtcgec accatgageg agctgattaa ggagaacatg cacatgaagc tgtacatgga gggcaccgtg
3901 gacaaccatc acttcaagtg cacatccgag ggcgaaggcea agecctacga gggcacccag accatgagaa tcaaggtggt cgagggegge cetetecect
4001 tcgecttcga catectgget actagcettce tetacggeag caagaccttc atcaaccaca cccagggceat ccccgactte ttcaageagt cctteectga
4101 gggcttcaca tgggagagag tcaccacata cgaagacggg ggegtgctga ccgetaccea ggacaccage ctccaggacg getgecteat ctacaacgtc
4201 aagatcagag gggtgaactt cacatccaac ggecctgtga tgcagaagaa aacactcgge tgggaggect tcaccgagac getgtaccce getgacggeg
4301 gectggaagg cagaaacgac atggecctga agetegtggg cgggagecat ctgatcgeaa acatcaagac cacatataga tccaagaaac ccgetaagaa
4401 cctcaagatg cctggegtct actatgtgga ctacagactg gaaagaatca aggaggccaa caacgagacc tacgtcgagce agcacgaggt ggeagtggec
4501 agatactgcg acctccctag caaactgggg cacaagctta attgattcta gagtcgaccg agcatcttac cgecatttat acccatattt gttctgtttt
4601 tcttgatttg ggtatacatt taaatgttaa tagaacaaaa tggtggggca atcatttaca tttttaggga tatgtaatta ctagttcagg tgtattgeca
4701 caagacaaac atgttaagaa actttcccgt tatttacgct ctgttectgt taatcaacct ctggattaca aaatttgtga aagattgact gatattctta
4801 actatgttgc tccttttacg ctgtgtggat atgetgettt atagectctg tatctagcta ttgetteceg tacggcettte gttttctect cettgtataa

4901 atcctggttg ctgtctcttt tagaggagtt gtggcecgtt gtecgtcaac gtggegtggt gtgctctgtg tttgetgacg caacccecac tggetgggge
5001 attgccacca cctgtcaact cctttetggg actttegett tcececteee gatcgecacg geagaactca tegeegectg cettgeeege tgetggacag
5101 gggctaggtt gctgggeact gataattecg tggtgttgte atcggtacct ttttaaaaga aaagggggga ctggaagggc taattcacte ccaacgaaga
5201 caagatatca taacttcgta tagcatacat tatacgaagt tataatttat ttgtgaaatt tgtgatgcta ttgctttatt tgtaaccata tgtttatttg

5301 tgaaatttgt gatgctattg ctttatttgt aaccattgct ttttgcttgt actgggtcte tetggttaga ccagatctga gectgggage tetetggeta

5401 actagggaac ccactgctta agcctcaata aagcettgect cgaccagect cgactgtgece ttctagttge cagecatctg ttgtttgece cteceecgtg
5501 ccttecttga ccctggaagg tgecactcec actgtecttt cctaataaaa tgaggaaatt geatcgeatt gtctgagtag gtgtcattct attctggggg

5601 gtggggtggg gcaggacage aagggggagg attgggaaga caatageagg catgetgggg atgeggtggg ctetatggee tgcagcetgcea ttaatgaate
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5701 ggccaacgceg cggggagagg cggtttgegt attgggegct cttcegettce ctegetcact gactegetge geteggtegt teggetgegg cgageggtat
5801 cagctcactc aaaggcggta atacggttat ccacagaatc aggggataac gcaggaaaga acatgtgagc aaaaggccag caaaaggcca ggaaccgtaa
5901 aaaggccgceg ttgetggegt ttttccatag getcegeecce cctgacgage atcacaaaaa tcgacgetca agtcagaggt ggegaaacce gacaggacta
6001 taaagatacc aggcgtttcc ccctggaagce tecctegtge getetectgt tecgaccetg cegettaceg gatacctgte cgectttctce cettegggaa
6101 gegtggegct ttctcatage tcacgetgta ggtatctcag tteggtgtag gtegtteget ccaagetggg ctgtgtgeac gaaccccecg ttcageecga
6201 ccgctgegec ttatccggta actategtct tgagtccaac ccggtaagac acgacttatc gccactggea geagecactg gtaacaggat tagcagageg
6301 aggtatgtag gcggtgctac agagttcttg aagtggtggce ctaactacgg ctacactaga aggacagtat ttggtatctg cgetctgetg aagecagtta
6401 ccttcggaaa aagagttggt agctcttgat ccggcaaaca aaccaccgct ggtageggtg gtttttttgt ttgcaagcag cagattacge 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 agttgectga cteccegteg tgtagataac tacgatacgg gagggcttac catctggecc
6801 cagtgctgcea atgataccge gagacccacg ctcaccggct ccagatttat cagcaataaa ccagccagec ggaagggecg agegeagaag tggtectgea
6901 actttatccg cctccatcca gtctattaat tgttgeccggg aagctagagt aagtagtteg ccagttaata gtttgegeaa cgttgttgec attgctacag
7001 gcatcgtggt gtcacgctcg tegtttggta tggcttcatt cagetecggt tcccaacgat caaggegagt tacatgatec cccatgttgt gcaaaaaage
7101 ggttagctcc ttcggtecte cgatcgttgt cagaagtaag ttggecgeag tgttatcact catggttatg geageactge ataattctct tactgtcatg
7201 ccatccgtaa gatgcettttc tgtgactggt gagtactcaa ccaagtcatt ctgagaatag tgtatgegge gaccgagttg ctettgeecg gegtcaatac
7301 gggataatac cgcgcecacat agcagaactt taaaagtgct catcattgga aaacgttctt cggggcegaaa actctcaagg atcttaccge tgttgagatc
7401 cagttcgatg taacccactc gtgcacccaa ctgatcttca geatctttta ctttcaccag cgtttctggg tgagcaaaaa caggaaggcea aaatgecgea
7501 aaaaagggaa taagggcgac acggaaatgt tgaatactca tactcttect ttttcaatat tattgaagca tttatcaggg ttattgtctc atgageggat

7601 acatatttga atgtatttag aaaaataaac aaataggggt tccgegceaca tttccecgaa aagtgecace t
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pCVL.SFFV.HA.NLS.IAni-I.T2A. Trex2.IRES.mTagBFP

pr RSV
LU
- T

4

ori Gag (SL4)
BGH pA W '

RRE

R
SV40 US 8445
SIN SFFV
SV40 USE /

S (SL123)

cPPT

TSS
X koza
WPRE-O
Eé;:::j HA
mTagBFP <i;;:3<« 2ndGenNLS
IRES coAnil

Trex

General Description
DNA Plasmid pCVL.SFFV.HA.NLS.IAni-|.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

coAnil
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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

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 gtagtcttge aacatggtaa cgatgagtta gcaacatgcc ttacaaggag agaaaaagca ccgtgeatge
101 cgattggtgg aagtaaggtg gtacgatcgt gecttattag gaaggcaaca gacgggtctg acatggattg gacgaaccac tgaattgeeg cattgcagag
201 atattgtatt taagtgccta getcgataca taaacgggtc tetetggtta gaccagatct gagectggga getctetgge taactaggga acccactget
301 taagcctcaa taaagcttge cttgagtget tcaagtagtg tgtgeecgtc tgttgtgtga ctetggtaac tagagatccc tcagaccctt ttagtcagtg
401 tggaaaatct ctagcagtgg cgcccgaaca gggacttgaa agcgaaaggg aaaccagagg agetctctcg acgcaggact cggcettgetg aagegegeac
501 ggcaagaggc gaggggegec gactggtgag tacgecaaaa attttgacta geggaggceta gaaggagaga gatgggtgeg agagegtceag tattaagegg
601 gggagaatta gatcgcgatg ggaaaaaatt cggttaaggc cagggggaaa gaaaaaatat aaattaaaac atatagtatg ggcaagcagg gagctagaac
701 gattcgcagt taatcctgge ctgttagaaa catcagaagg ctgtagacaa atactgggac agctacaacc atcecttcag acaggatcag aagaacttag
801 atcattatat aatacagtag caaccctcta ttgtgtgcat caaaggatag agataaaaga caccaaggaa gctttagaca agatagagga agagcaaaac
901 aaaagtaaga ccaccgcaca gcaageggece ctgatcttca gacctggagg aggagatatg agggacaatt ggagaagtga attatataaa tataaagtag
1001 taaaaattga accattagga gtagcaccca ccaaggcaaa gagaagagtg gtgcagagag aaaaaagagc agtgggaata ggagctttgt tecttgggtt
1101 cttgggagca gcaggaagea ctatgggege agegtcaatg acgetgacgg tacaggecag acaattattg tetggtatag tgcageagea gaacaatttg
1201 ctgagggcta ttgaggcgea acagcatctg ttgcaactca cagtctgggg catcaageag ctccaggcaa gaatcctgge tgtggaaaga tacctaaagg
1301 atcaacagct cctggggatt tggggttgct ctggaaaact catttgcacc actgetgtge cttggaatge 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 tegtttcaga cccacctecc

1701 aaccccgagg ggacccgaca ggeccgaagg aatagaagaa gaaggtggag agagagacag agacagatcc attcgattag tgaacggatce tcgacggtat
1801 cggttaactt ttaaaagaaa aggggggatt ggggggtaca gtgcagggga aagaatagta gacataatag caacagacat acaaactaaa gaattacaaa
1901 aacaaattac aaaaattcaa aattttatcg attacgcgtc acgtgctage tgcagtaacg ccattttgea aggeatggaa aaataccaaa ccaagaatag
2001 agaagttcag atcaagggcg ggtacatgaa aatagctaac gttgggccaa acaggatatc tgeggtgage agtttcggece ccggeceggg gecaagaaca
2101 gatggtcacc geagtttcgg ccccggeecg aggecaagaa cagatggtee ccagatatgg cccaacccte ageagtttct taagacccat cagatgttte
2201 caggctecece caaggacctg aaatgaccct gegecttatt tgaattaacc aatcagectg cttetegcett ctgttegege gettetgett cecgagetcet

2301 ataaaagagc tcacaacccc tcactcggeg cgecagtect ccgacagact gagtegeecg ctegagecge caccatggga tatccatacg atgtcccaga
2401 ttatgcgcca cctaagaaga aacgcaaagt cgaattcgge agegatctga cctacgecta tetggtggge ctgttcgagg gegacggata tttttecate
2501 actaaaaagg gcaagtacct gacctatgag ctgggaattg aactgtctat caaggatgtg cagctgatct acaagatcaa gaagatcctg gggatcggcea
2601 ttgtgagctt caggaagaga aacgagattg aaatggtgge cctgaggatc agggataaga atcacctgaa atctaagatt ctgeecatct tcgagaagta
2701 tcctatgttt agtaacaaac agtacgacta tctgaggttt agaaatgctc tgctgagegg catcatctec ctggaggatc tgccagacta tacceggtec
2801 gacgagcccc tgaacagcat cgaatccatc attaatacat cttacttcag tgectggetg gtgggcettca tcgaggetga agggtgette tetgtgtaca
2901 aactgaacaa ggacgatgac tatctgattg ccagttttga tatcgctcag agggatggag acatcctgat tagcgccate agaaagtacc tgtecttcac
3001 cacaaaggtg tatctggaca aaacaaattg tagcaaactg aaggtcacta gegtgegetc cgtggagaac atcattaagt tcctgeagaa tgctectgtg
3101 aaactgctgg gcaacaaaaa getgcagtac aaactgtgge tgaagcaget gcggaaaatc tetegctaca gtgaaaaaat caagatteca tccaattatg
3201 gatccggtga gggcagagga agtcttctaa catgeggtga cgtggaggag aatcegggec cctecggate tgagecacct cgggetgaga cctttgtatt
3301 cctggaccta gaagccactg ggctcccaaa catggaccct gagattgcag agatatcect ttttgetgtt cacegetctt ccctggagaa cccagaacgg
3401 gatgattctg gttecttggt getgeeecgt gttetggaca agetcacact gtgeatgtge ccggagegec cetttactge caaggecagt gagattactg
3501 gtttgagcag cgaaagcctg atgeactgeg ggaaggcetgg tttcaatgge getgtggtaa ggacactgea gggettecta ageegecagg agggececcat
3601 ctgccttgtg geccacaatg gettegatta tgacttccca ctgetgtgea cggagcetaca acgtetgggt geccatctge ceccaagacac tgtetgectg
3701 gacacactgc ctgcattgeg gggectggac cgtgctcaca gecacggeac cagggcetcaa ggecgcaaaa getacagect ggecagtcete ttecaccget
3801 acttccaggc tgaacccagt getgeccatt cagcagaagg tgatgtgcac accctgctte tgatcttect geategtgcet cetgagetge tegeetggge
3901 agatgagcag gcccgeagcet gggeteatat tgageccatg tacgtgecac ctgatggtec aagectcgaa gectgacctg caggtcgagce atgeatctag
4001 ggcggccaat teegeecctce teecteccee ceeectaacg ttactggeeg aagecgettg gaataaggec ggtgtgegtt tgtctatatg tgattttcca
4101 ccatattgce gtcttttgge aatgtgaggg cccggaaacc tggecctgte ttcttgacga geattectag gggtetttee cctetegeca aaggaatgea
4201 aggtctgttg aatgtcgtga aggaagcagt tcctctggaa gettcttgaa gacaaacaac gtctgtageg accctttgca ggecageggaa ccceccacct
4301 ggcgacaggt gectctgegg ccaaaageca cgtgtataag atacacctge aaaggeggea caaccccagt gecacgttgt gagttggata gttgtggaaa
4401 gagtcaaatg gctctectca agegtattca acaagggget gaaggatgec cagaaggtac cccattgtat gggatctgat ctggggectc ggtgcacatg

4501 ctttacatgt gtttagtcga ggttaaaaaa acgtctaggce ccccegaacc acggggacgt ggttttectt tgaaaaacac gatgataagce ttgecacaac
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4601 ccttaccggt cgecaccatg agegagcetga ttaaggagaa catgcacatg aagctgtaca tggagggcac cgtggacaac catcacttca agtgcacatc
4701 cgagggcgaa ggcaagecect acgagggeac ccagaccatg agaatcaagg tggtcgaggg cggecectcte cecttegect tegacatect ggetactage
4801 ttectctacg geagcaagac cttcatcaac cacacccagg geatceecga cttcttcaag cagtecttee ctgagggcett cacatgggag agagtcacca
4901 catacgaaga cgggggcgtg ctgaccgcta cccaggacac cagectccag gacggetgec tcatctacaa cgtcaagatc agaggggtga acttcacatc
5001 caacggccct gtgatgcaga agaaaacact cggetgggag gecttcaccg agacgetgta cccegetgac ggeggectgg aaggcagaaa cgacatggec
5101 ctgaagctcg tgggcgggag ccatctgate gcaaacatca agaccacata tagatccaag aaacccgcta agaacctcaa gatgectgge gtctactatg
5201 tggactacag actggaaaga atcaaggagg ccaacaacga gacctacgtc gagcagcacg aggtggeagt ggecagatac tgegacctec ctagcaaact
5301 ggggcacaag cttaattgat tctagagtcg accgageatce ttaccgecat 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 ttgctecttt tacgcetgtgt

5601 ggatatgctg ctttatagce tctgtatcta getattgett ccegtacgge tttegtttte tectecttgt ataaatectg gttgetgtet cttttagagg

5701 agttgtggcce cgttgtcegt caacgtggeg tggtgtgctc tgtgtttget gacgcaaccc ccactggetg gggeattgee accacctgte aactecttte
5801 tgggactttc getttccece teccgatege cacggeagaa ctecategecg cetgecttge cegetgetgg acaggggeta ggttgetggg cactgataat
5901 tccgtggtgt tgtcatcggt acctttttaa aagaaaaggg gggactggaa gggctaatte actcccaacg aagacaagat atcataactt cgtatagceat
6001 acattatacg aagttataat ttatttgtga aatttgtgat gctattgctt tatttgtaac catatgttta tttgtgaaat ttgtgatgct attgctttat

6101 ttgtaaccat tgctttttge ttgtactggg tctctetggt tagaccagat ctgagectgg gagctctcetg getaactagg gaacccactg cttaagectce

6201 aataaagctt gectegacca gectegactg tgecttctag ttgecagceca tetgttgttt geeecteecc cgtgecttec ttgacectgg aaggtgecac

6301 tcccactgtc ctttcctaat aaaatgagga aattgcatceg cattgtctga gtaggtgtca ttctattctg gggggtgggg tggggcagga cagcaaggeg
6401 gaggattggg aagacaatag caggcatgct ggggatgegg tgggctctat ggectgeage tgeattaatg aatcggcecaa cgegegggga gaggeggttt
6501 gcgtattggg cgctctteeg cttecteget cactgacteg ctgegetegg tegttegget geggegageg gtatcagete actcaaagge ggtaatacgg
6601 ttatccacag aatcagggga taacgcagga aagaacatgt gagcaaaagg ccagcaaaag gccaggaace gtaaaaagge cgegtigetg gegtttttee
6701 ataggctceg cceeccctgac gagcatcaca aaaatcgacg ctcaagtcag aggtggegaa acccgacagg actataaaga taccaggegt tteeecctgg
6801 aagctcecte gtgegetcete ctgttecgac cetgecgett accggatacc tgteegectt tetecctteg ggaagegtgg cgetttetea tagetcacge

6901 tgtaggtatc tcagttcggt gtaggtegtt cgctccaage tgggetgtgt gcacgaacce ceegttcage ccgaccgetg cgecttatcc ggtaactate
7001 gtcttgagtc caacccggta agacacgact tatcgecact ggeageagec actggtaaca ggattagcag agcgaggtat gtaggeggtg ctacagagtt
7101 cttgaagtgg tggcctaact acggctacac tagaaggaca gtatttggta tctgegetct getgaageca gttaccttcg gaaaaagagt tggtagctcet
7201 tgatccggea aacaaaccac cgetggtage ggtggttttt ttgtttgcaa geageagatt acgegcagaa aaaaaggatc tcaagaagat cctttgatct
7301 tttctacggg gtctgacgct cagtggaacg aaaactcacg ttaagggatt ttggtcatga gattatcaaa aaggatcttc acctagatcc ttttaaatta
7401 aaaatgaagt tttaaatcaa tctaaagtat atatgagtaa acttggtctg acagttacca atgcttaatc agtgaggcac ctatctcage gatctgtcta
7501 tttegttcat ccatagttge ctgactcccc gtegtgtaga taactacgat acgggagggc ttaccatctg gececagtge tgcaatgata ccgegagacc

7601 cacgctcacc ggctccagat ttatcagcaa taaaccagec agccggaagg gecgagegea gaagtggtec tgeaacttta teegecteca tecagtctat
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7701 taattgttgc cgggaagcta gagtaagtag ttcgecagtt aatagtttge geaacgttgt tgecattget acaggeateg tggtgtcacg ctegtegttt
7801 ggtatggctt cattcagctc cggttcccaa cgatcaagge gagttacatg atcccccatg ttgtgcaaaa aageggttag ctectteggt cctecgateg
7901 ttgtcagaag taagttggce geagtgttat cactcatggt tatggcagea ctgeataatt ctcttactgt catgecatce gtaagatgct tttctgtgac
8001 tggtgagtac tcaaccaagt cattctgaga atagtgtatg cggcgaccga gttgetcttg cccggegtea atacgggata ataccgegee acatagcaga
8101 actttaaaag tgctcatcat tggaaaacgt tcttcgggge gaaaactctc aaggatctta ccgetgttga gatccagtte gatgtaacce actegtgeac
8201 ccaactgatc ttcagcatct tttactttca ccagegtttc tgggtgagca aaaacaggaa ggcaaaatgce cgcaaaaaag ggaataaggg cgacacggaa
8301 atgttgaata ctcatactct tcctttttca atattattga agcatttatc agggttattg tctcatgage ggatacatat ttgaatgtat ttagaaaaat

8401 aaacaaatag gggttccgeg cacatttcce cgaaaagtge cacct

Nature Methods: doi:10.1038/nmeth.2177



pCVL.MND.SceOPT.2A.TagBFP

pr RSV

AP(R) RU5
PBS (SL123)
Gag (SL4)
ori ﬂ\
BGH pA “ TRR
pA
R il
7011 bp VL‘

SV40 USE E cPPT
SIN U3 MND

SV40 USE \\HA
) 2ndGenNLS
WPRE-O A ,
\ coSce

mTagBFP T2A

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
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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)
RUS5
Start: 236 End: 417
Original Location Description:
236..417
SIN U3
Start: 4512 End: 4693
Original Location Description:

4512..4693

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 gcaacatgec ttacaaggag agaaaaagca ccgtgeatge
101 cgattggtgg aagtaaggtg gtacgatcgt gecttattag gaaggcaaca gacgggtctg acatggattg gacgaaccac tgaattgeeg cattgcagag
201 atattgtatt taagtgccta getcgataca taaacgggte tctetggtta gaccagatct gagectggga getctetgge taactaggga acccactget
301 taagcctcaa taaagcttge cttgagtgct tcaagtagtg tgtgeecgtc tgttgtgtga ctetggtaac tagagatcec tcagaccctt ttagtcagtg
401 tggaaaatct ctagcagtgg cgcecgaaca gggacttgaa agcgaaaggg aaaccagagg agetctcetcg acgeaggact cggcettgetg aagegegeac
501 ggcaagaggc gaggggegec gactggtgag tacgccaaaa attttgacta geggaggcta gaaggagaga gatgggtgeg agagegtceag tattaagegg
601 gggagaatta gatcgcgatg ggaaaaaatt cggttaagge cagggggaaa gaaaaaatat aaattaaaac atatagtatg ggcaagcagg gagctagaac
701 gattcgcagt taatcctgge ctgttagaaa catcagaagg ctgtagacaa atactgggac agctacaacc atcccttcag acaggatcag aagaacttag
801 atcattatat aatacagtag caaccctcta ttgtgtgcat caaaggatag agataaaaga caccaaggaa gctttagaca agatagagga agagcaaaac
901 aaaagtaaga ccaccgcaca gcaageggece ctgatcttca gacctggagg aggagatatg agggacaatt ggagaagtga attatataaa tataaagtag
1001 taaaaattga accattagga gtagcaccca ccaaggcaaa gagaagagtg gtgcagagag aaaaaagagc agtgggaata ggagctttgt tecttgggtt
1101 cttgggagca gcaggaagea ctatgggege agegtcaatg acgetgacgg tacaggecag acaattattg tetggtatag tgcageagea gaacaatttg
1201 ctgagggcta ttgaggcgea acagcatctg ttgcaactca cagtctgggg catcaageag ctccaggceaa gaatcctgge tgtggaaaga tacctaaagg
1301 atcaacagct cctggggatt tggggttgct ctggaaaact catttgcacc actgetgtge cttggaatge 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 tegtttcaga cccacctece
1701 aaccccgagg ggaccegaca ggeccgaagg aatagaagaa gaaggtggag agagagacag agacagatcc attcgattag tgaacggatce tcgacggtat
1801 cggttaactt ttaaaagaaa aggggggatt ggggggtaca gtgcagggga aagaatagta gacataatag caacagacat acaaactaaa gaattacaaa
1901 aacaaattac aaaaattcaa aattttatcg attacgcgta ggaacagaga aacaggagaa tatgggccaa acaggatatc tgtggtaagc agttectgee
2001 ccggctcagg geccaagaaca gttggaacag cagaatatgg gccaaacagg atatctgtgg taageagttc ctgecccgge tcagggecaa gaacagatgg
2101 tccccagatg cggteecgec ctcageagtt tctagagaac catcagatgt ttccagggtg ccccaaggac ctgaaatgac cetgtgectt atttgaacta
2201 accaatcagt tcgcttcteg cttetgtteg cgegettetg ctececcgage tetatataag cagagetcegt ttagtgaacce gtcagatege ctggagacge
2301 catccacgct gttttgactt ccatagaagg atctcgagec accatgggceg tataccecta cgacgtgece gactacgecc cegggececc taagaaaaag
2401 aggaaggtga agaacatcaa gaagaaccag gtcatgaacc tgggccccaa cagcaagetg ctgaaggagt acaagageca getgatcgag ctgaacateg
2501 agcagttcga ggeeggeatce ggectgatcc tgggegacgce ctacatcagg agcagggacg agggcaagac ctactgcatg cagttcgagt ggaagaacaa
2601 ggcctacatg gaccacgtgt geetgetgta cgaccagtgg gtgetgagee ccceccacaa gaaggagagg gtgaaccace tgggeaacct ggtcatcace
2701 tggggcgecc agaccttcaa gcaccaggec ttcaacaage tggecaacct gttcatcgtg aacaacaaga agaccatcce caacaacctg gtggagaact
2801 acctgacccc catgagectg gectactggt tcatggacga cggeggeaag tgggactaca acaagaacag caccaacaag agceategtge tgaacaccca

2901 gagcttcacc ttcgaggagg tggagtacct ggtgaagggc ctgaggaaca agttccagcet gaactgctac gtgaagatca acaagaacaa geccatcatc
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3001 tacatcgaca gcatgagcta cctgatcttc tacaacctga tcaageccta cetgatcece cagatgatgt acaagetgee caacaccatc agcagegaga
3101 ccttcctgaa gggeggegge ggateeggtg agggeagagg aagtcttcta acatgeggtg acgtggagga gaatcegggc cccatgageg agetgattaa
3201 ggagaacatg cacatgaagc tgtacatgga gggcaccgtg gacaaccatc acttcaagtg cacatccgag ggcgaaggcea agecctacga gggcacccag
3301 accatgagaa tcaaggtggt cgagggcegge cctetceect tegecttega catectgget actagcttee tctacggeag caagaccttc atcaaccaca
3401 cccagggcat ccccgacttce ttcaageagt ccttcectga gggettcaca tgggagagag tcaccacata cgaagacggg ggegtgetga ccgetaccea
3501 ggacaccagc ctccaggacg getgectcat ctacaacgtc aagatcagag gggtgaactt cacatccaac ggecctgtga tgcagaagaa aacacteggc
3601 tgggaggcct tcaccgagac getgtaccec getgacggeg gectggaagg cagaaacgac atggecctga agetegtggg cgggagecat ctgatcgeaa
3701 acatcaagac cacatataga tccaagaaac ccgctaagaa cctcaagatg cctggegtct actatgtgga ctacagactg gaaagaatca aggaggcecaa
3801 caacgagacc tacgtcgagc agcacgaggt ggcagtggcc agatactgeg acctcectag caaactgggg cacaagctta attgattcta gagtcgaccg
3901 agcatcttac cgccatttat acccatattt gttctgtttt tcttgatttg ggtatacatt taaatgttaa tagaacaaaa tggtggggcea atcatttaca

4001 tttttaggga tatgtaatta ctagttcagg tgtattgcca caagacaaac atgttaagaa actttccegt tatttacget ctgttcctgt taatcaacct

4101 ctggattaca aaatttgtga aagattgact gatattctta actatgttgc tccttttacg ctgtgtggat atgetgcettt atagectctg tatctagcta

4201 ttgctteceg tacggcttte gttttctect cettgtataa atcctggttg ctgtetcttt tagaggagtt gtggcecgtt gtecgtcaac gtggegtggt

4301 gtgctctgtg tttgetgacg caacccccac tggetgggge attgecacca cetgtcaact cetttetggg actttegett teececteee gategecacg
4401 gcagaactca tcgeegectg cettgeccge tgetggacag gggetaggtt getgggeact gataattecg tggtgttgte ateggtacct ttttaaaaga
4501 aaagggggga ctggaagggce taattcactc ccaacgaaga caagatatca taacttcgta tagcatacat tatacgaagt tataatttat ttgtgaaatt
4601 tgtgatgcta ttgctttatt tgtaaccata tgtttatttg tgaaatttgt gatgctattg ctttatttgt aaccattgct ttttgettgt actgggtete

4701 tctggttaga ccagatctga gectgggagc tetetggeta actagggaac ccactgetta agectcaata aagcettgect cgaccagect cgactgtgec
4801 ttctagttgce cagccatctg ttgtttgeec cteeccegtg cettecttga cectggaagg tgecacteec actgtecttt cctaataaaa tgaggaaatt

4901 gcatcgeatt gtctgagtag gtgtcattct attctggggg gtgggstggg gcaggacage aagggggage attgggaaga caatagcagg catgetgggg
5001 atgcggtggg ctctatggec tgeagcetgea ttaatgaatc ggecaacgeg cggggagagg cggtttgegt attgggeget cttecgette ctegeteact
5101 gactcgctge geteggtegt teggetgegg cgageggtat cagetcacte aaaggeggta atacggttat ccacagaatc aggggataac gcaggaaaga
5201 acatgtgagc aaaaggccag caaaaggcca ggaaccgtaa aaaggeegeg ttgetggegt ttttccatag getcegecec cctgacgage atcacaaaaa
5301 tcgacgctca agtcagaggt ggcgaaacce gacaggacta taaagatacc aggegtttce ccctggaage tecctegtge getctectgt tecgacectg
5401 ccgcttaccg gatacctgte cgectttcte ccttcgggaa gegtggegct ttctcatage tcacgetgta ggtatcteag tteggtgtag gtegtteget

5501 ccaagctggg ctgtgtgcac gaaccececg ttcageecga cegetgegec ttatecggta actategtct tgagtccaac ccggtaagac acgacttatc
5601 gccactggea geagecactg gtaacaggat tagcagageg aggtatgtag geggtgctac agagttcttg aagtggtgge ctaactacgg ctacactaga
5701 aggacagtat ttggtatctg cgctctgetg aagccagtta ccttcggaaa aagagttggt agctcttgat ccggecaaaca aaccaccgct ggtageggtg
5801 gtttttttgt ttgcaagcag cagattacge gcagaaaaaa aggatctcaa gaagatcctt tgatcttttc tacggggtct gacgctcagt ggaacgaaaa
5901 ctcacgttaa gggattttgg tcatgagatt atcaaaaagg atcttcacct agatcctttt aaattaaaaa tgaagtttta aatcaatcta aagtatatat

6001 gagtaaactt ggtctgacag ttaccaatge ttaatcagtg aggcacctat ctcagegatc tgtctatttc gttcatccat agttgectga cteccegteg
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6101 tgtagataac tacgatacgg gagggcttac catctggecc cagtgetgea atgataccge gagacccacg ctcaccgget ccagatttat cagcaataaa
6201 ccagccagec ggaagggeeg agegcagaag tggtectgea actttatecg cctecateca gtetattaat tgttgecggg aagctagagt aagtagtteg
6301 ccagttaata gtttgcgcaa cgttgttgec attgetacag geategtggt gtcacgeteg tegtttggta tggettcatt cageteeggt teccaacgat
6401 caaggcgagt tacatgatcc cccatgttgt gcaaaaaagc ggttagetee tteggtecte cgategttgt cagaagtaag ttggecgeag tgttatcact
6501 catggttatg gcagcactgc ataattctct tactgtcatg ccatccgtaa gatgettttc tgtgactggt gagtactcaa ccaagtcatt ctgagaatag
6601 tgtatgcggc gaccgagttg ctettgeceg gegtcaatac gggataatac cgegecacat agcagaactt taaaagtget catcattgga aaacgttctt
6701 cggggcgaaa actctcaagg atcttaccge tgttgagatc cagttcgatg taacccactc gtgecacccaa ctgatcttca geatctttta ctttcaccag
6801 cgtttctggg tgagcaaaaa caggaaggea aaatgecgea aaaaagggaa taagggegac acggaaatgt tgaatactca tactcttect ttttcaatat
6901 tattgaagca tttatcaggg ttattgtctc atgagcggat acatatttga atgtatttag aaaaataaac aaataggggt tccgegceaca tttecccgaa

7001 aagtgccacc t
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