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FEATURES   Location/Qualifiers 

  source    1..8643 
  /mol_type="other DNA" 
  /organism="recombinant plasmid" 

     enhancer    27..404 
  /label=CMV enhancer 
  /note="human cytomegalovirus immediate early 

enhancer" 

SalI  - SgrDI(8641)  

SspI(8524)  

FspI(7942)  

SV40 promoter

CsiI  - SexAI *(6554)  

PmeI(6462)  

PsiI(6412)  

Bsu36I(6069)  

PfoI(5621)  

MluI(5328)  

HpaI(5087)  

5'-UltramiR

BamHI(5001)  

NotI(4991)  

RsrII(4372)  

AsiSI(4328)  

SpeI   (41)

SnaBI   (382)

HIV-1 Psi

NruI *   (867)

BspQI  - SapI   (1136)

FseI   (1184)

EcoNI   (1204)

MfeI   (1223)

KflI   (1968)

BspDI  - ClaI   (2214)

EcoRV   (2338)

AgeI   (2644)

MscI   (2680)

SbfI   (3005)

SgrAI   (3331)

XcmI   (3336)

BsrGI   (3350)

PspOMI   (3487)

ApaI   (3491)

PmlI   (3690)

PaqCI   (3713)

BmgBI   (3917)

PshAI   (3991)

BsmBI  - Esp3I   (4032)

pZIP-SFFV-mCherry-

Hygromycin

8643 bp



  LTR    411..668 
  /label=5' LTR (truncated) 
  /note="truncated 5' long terminal repeat (LTR) from 

HIV-1" 
  misc_feature    715..840 

  /label=HIV-1 Psi 
  /note="packaging signal of human immunodeficiency 

virus 
  type 1" 

  misc_feature    1337..1570 
  /label=RRE 
  /note="The Rev response element (RRE) of HIV-1 

allows for 
  Rev-dependent mRNA export from the nucleus to the 
  cytoplasm." 

  misc_feature    2062..2178 
  /label=cPPT/CTS 
  /note="central polypurine tract and central 

termination 
 sequence of HIV-1 (lacking the first T)" 

  misc_feature    2213..2214 
  /label=MCS 

  primer_bind     2225..2625 
  /label=seq.ZsGrev 

  promoter      2225..2625 
  /gene="SFFV" 
  /label=SFFV 

  primer_bind   2488..2625 
  /label=seq.SFFVfw 

  CDS     2650..3360 
  /codon_start=1 
  /product="monomeric derivative of DsRed fluorescent 

protein 
  (Shaner et al., 2004)" 
  /label=mCherry 
  /note="mammalian codon-optimized" 

/translation="MVSKGEEDNMAIIKEFMRFKVHMEGSVNGHEFEIEGEGEGRPYEG 

TQTAKLKVTKGGPLPFAWDILSPQFMYGSKAYVKHPADIPDYLKLSFPEGFKWERVMNF 

EDGGVVTVTQDSSLQDGEFIYKVKLRGTNFPSDGPVMQKKTMGWEASSERMYPEDGALK 

GEIKQRLKLKDGGHYDAEVKTTYKAKKPVQLPGAYNVNIKLDITSHNEDYTIVEQYERA 
    EGRHSTGGMDELYK" 

  misc_feature    3372..3948 
    /label=IRES 

  CDS             3949..4989 
  /codon_start=1 
  /gene="aph(4)-Ia" 
  /product="aminoglycoside phosphotransferase from E. 

coli" 
  /label=HygR 
  /note="confers resistance to hygromycin" 



/translation="MGIPRGKKPELTATSVEKFLIEKFDSVSDLMQLSEGEESRAFSFD 

VGGRGYVLRVNSCADGFYKDRYVYRHFASAALPIPEVLDIGEFSESLTYCISRRAQGVT 

LQDLPETELPAVLQPVAEAMDAIAAADLSQTSGFGPFGPQGIGQYTTWRDFICAIADPH 

VYHWQTVMDDTVSASVAQALDELMLWAEDCPEVRHLVHADFGSNNVLTDNGRITAVIDW 

SEAMFGDSQYEVANIFFWRPWLACMEQQTRYFERRHPELAGSPRLRAYMLRIGLDQLYQ 

SLVDGNFDDAAWAQGRCDAIVRSGAGTVGRTQIARRSAAVWTDGCVEVLADSGNRRPST 
  RPRAKE" 

  misc_feature    5007..5101 
  /label=5'-UltramiR 

  misc_feature    5097..5134 
  /label=Illumina actual seq primer 

  misc_feature    5102..5213 
  /label=shRNA 

  gap     5135..5156 
  /estimated_length=22 

  gap     5176..5197 
  /estimated_length=22 

  misc_feature    5214..5276 
  /label=3'-UltramiR 

  misc_feature    5217..5238 
  /label=For 5' for Pool qPCR 
  /note="Twelve replicate reactions containing 825 ng 

gDNA 
  were amplified and each carried out to a different 

cycle 
  number from 15–27. Each replicate reaction vessel 

was 
  placed on ice immediately after the designated 

number of 
  cycles completed to arrest the reaction. 10 µl of 

product 
  from each reaction was analyzed using agarose gel 
  electrophoresis. An aliquot of each product was 

serially 
  diluted 25 000-, 100 000- and 400 000-fold in water. 

An 
  aliquot from each dilution of each PCR replicate 

served as 
  template for SYBR qPCR reactions that were prepared 

using 
  Absolute Blue qPCR SYBR Green master mix (Thermo 
  Scientific, Epsom, UK) and primers that amplify 

common 
  sequence of the shRNA barcode PCR products  
  (For-5?caaggggctactttaggagcaa, Rev-  
  5?aatttataccattttaattcagctttg), generating a product 

of 127 
  bp." 



  misc_feature    5328 
  /label=Ultramir3' 

  misc_feature    5348..5936 
  /label=WPRE 
  /note="woodchuck hepatitis virus posttranscriptional 
  regulatory element" 

  CDS   complement(5819..5830) 
  /codon_start=1 
  /product="Factor Xa recognition and cleavage site" 
  /label=Factor Xa site 
  /translation="IEGR" 

  LTR   6144..6377 
  /label=3' LTR (Delta-U3) 
  /note="self-inactivating 3' long terminal repeat 

(LTR) from 
  HIV-1" 

  promoter    6473..6802 
  /label=SV40 promoter 
  /note="SV40 enhancer and early promoter" 

  rep_origin    6653..6788 
  /label=SV40 ori 
  /note="SV40 origin of replication" 

  rep_origin    complement(6891..7476) 
  /direction=LEFT 
  /label=ori 
  /note="high-copy-number ColE1/pMB1/pBR322/pUC origin 

of 
  replication" 

  CDS   complement(7647..8507) 
  /codon_start=1 
  /gene="bla" 
  /product="beta-lactamase" 
  /label=AmpR 
  /note="confers resistance to ampicillin, 

carbenicillin, and 
  related antibiotics" 

/translation="MSIQHFRVALIPFFAAFCLPVFAHPETLVKVKDAEDQLGARVGYI 

ELDLNSGKILESFRPEERFPMMSTFKVLLCGAVLSRIDAGQEQLGRRIHYSQNDLVEYS 

PVTEKHLTDGMTVRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRW 

EPELNEAIPNDERDTTMPVAMATTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSA 

LPAGWFIADKSGAGERGSRGIIAALGPDGKPSRIVVIYTTGSQATMDERNRQIAEIGAS 
    LIKHW" 

  promoter        complement(8508..8612) 
  /gene="bla" 
  /label=AmpR promoter 

ORIGIN 
   1 gacggatcgg gagatcctcg cgcgttgaca ttgattattg actagttatt 

aatagtaatc 



    61 aattacgggg tcattagttc atagcccata tatggagttc cgcgttacat 
aacttacggt 

   121 aaatggcccg cctggctgac cgcccaacga cccccgccca ttgacgtcaa 
taatgacgta 

   181 tgttcccata gtaacgccaa tagggacttt ccattgacgt caatgggtgg 
agtatttacg 

   241 gtaaactgcc cacttggcag tacatcaagt gtatcatatg ccaagtacgc 
cccctattga 

   301 cgtcaatgac ggtaaatggc ccgcctggca ttatgcccag tacatgacct 
tatgggactt 

   361 tcctacttgg cagtacatct acgtattagt catcgctatt accagctagc 
gaggcgtggc 

   421 ctgggcggga ctggggagtg gcgagccctc agatcctgca tataagcagc 
tgctttttgc 

   481 ctgtactggg tctctctggt tagaccagat ctgagcctgg gagctctctg 
gctaactagg 

   541 gaacccactg cttaagcctc aataaagctt gccttgagtg cttcaagtag 
tgtgtgcccg 

   601 tctgttgtgt gactctggta actagagatc cctcagaccc ttttagtcag 
tgtggaaaat 

   661 ctctagcagt ggcgcccgaa cagggacttg aaagcgaaag ggaaaccaga 
ggagctctct 

   721 cgacgcagga ctcggcttgc tgaagcgcgc acggcaagag gcgaggggcg 
gcgactggtg 

   781 agtacgccaa aaattttgac tagcggaggc tagaaggaga gagatgggtg 
cgagagcgtc 

   841 agtattaagc gggggagaat tagatcgcga tgggaaaaaa ttcggttaag 
gccaggggga 

   901 aagaaaaaat ataaattaaa acatatagta tgggcaagca gggagctaga 
acgattcgca 

   961 gttaatcctg gcctgttaga aacatcagaa ggctgtagac aaatactggg 
acagctacaa 
     1021 ccatcccttc agacaggatc agaagaactt agatcattat ataatacagt 
agcaaccctc 
     1081 tattgtgtgc atcaaaggat agagataaaa gacaccaagg aagctttaga 
caagatagag 
     1141 gaagagcaaa acaaaagtaa gaccaccgca cagcaagcgg ccggccgctg 
atcttcagac 
     1201 ctggaggagg agatatgagg gacaattgga gaagtgaatt atataaatat 
aaagtagtaa 
     1261 aaattgaacc attaggagta gcacccacca aggcaaagag aagagtggtg 
cagagagaaa 
     1321 aaagagcagt gggaatagga gctttgttcc ttgggttctt gggagcagca 
ggaagcacta 
     1381 tgggcgcagc gtcaatgacg ctgacggtac aggccagaca attattgtct 
ggtatagtgc 
     1441 agcagcagaa caatttgctg agggctattg aggcgcaaca gcatctgttg 
caactcacag 
     1501 tctggggcat caagcagctc caggcaagaa tcctggctgt ggaaagatac 
ctaaaggatc 
     1561 aacagctcct ggggatttgg ggttgctctg gaaaactcat ttgcaccact 
gctgtgcctt 
     1621 ggaatgctag ttggagtaat aaatctctgg aacagatttg gaatcacacg 
acctggatgg 



     1681 agtgggacag agaaattaac aattacacaa gcttaataca ctccttaatt 
gaagaatcgc 
     1741 aaaaccagca agaaaagaat gaacaagaat tattggaatt agataaatgg 
gcaagtttgt 
     1801 ggaattggtt taacataaca aattggctgt ggtatataaa attattcata 
atgatagtag 
     1861 gaggcttggt aggtttaaga atagtttttg ctgtactttc tatagtgaat 
agagttaggc 
     1921 agggatattc accattatcg tttcagaccc acctcccaac cccgagggga 
cccgacaggc 
     1981 ccgaaggaat agaagaagaa ggtggagaga gagacagaga cagatccatt 
cgattagtga 
     2041 acggatctcg acggtatcgc ctttaaaaga aaagggggga ttggggggta 
cagtgcaggg 
     2101 gaaagaatag tagacataat agcaacagac atacaaacta aagaactaca 
aaaacaaatt 
     2161 acaaaaattc aaaattttcg ggtttattac agggacagca gagatccagt 
ttatcgattt 
     2221 ggcaagctag ctgcagtaac gccattttgc aaggcatgga aaaataccaa 
accaagaata 
     2281 gagaagttca gatcaagggc gggtacatga aaatagctaa cgttgggcca 
aacaggatat 
     2341 ctgcggtgag cagtttcggc cccggcccgg ggccaagaac agatggtcac 
cgcagtttcg 
     2401 gccccggccc gaggccaaga acagatggtc cccagatatg gcccaaccct 
cagcagtttc 
     2461 ttaagaccca tcagatgttt ccaggctccc ccaaggacct gaaatgaccc 
tgcgccttat 
     2521 ttgaattaac caatcagcct gcttctcgct tctgttcgcg cgcttctgct 
tcccgagctc 
     2581 tataaaagag ctcacaaccc ctcactcggc gcgccagtcc tccgacagac 
tgagtcgccc 
     2641 gggaccggta tggtgagcaa gggcgaggag gataacatgg ccatcatcaa 
ggagttcatg 
     2701 cgcttcaagg tgcacatgga gggctccgtg aacggccacg agttcgagat 
cgagggcgag 
     2761 ggcgagggcc gcccctacga gggcacccag accgccaagc tgaaggtgac 
caagggtggc 
     2821 cccctgccct tcgcctggga catcctgtcc cctcagttca tgtacggctc 
caaggcctac 
     2881 gtgaagcacc ccgccgacat ccccgactac ttgaagctgt ccttccccga 
gggcttcaag 
     2941 tgggagcgcg tgatgaactt cgaggacggc ggcgtggtga ccgtgaccca 
ggactcctcc 
     3001 ctgcaggacg gcgagttcat ctacaaggtg aagctgcgcg gcaccaactt 
cccctccgac 
     3061 ggccccgtaa tgcagaagaa gaccatgggc tgggaggcct cctccgagcg 
gatgtacccc 
     3121 gaggacggcg ccctgaaggg cgagatcaag cagaggctga agctgaagga 
cggcggccac 
     3181 tacgacgctg aggtcaagac cacctacaag gccaagaagc ccgtgcagct 
gcccggcgcc 
     3241 tacaacgtca acatcaagtt ggacatcacc tcccacaacg aggactacac 
catcgtggaa 



     3301 cagtacgaac gcgccgaggg ccgccactcc accggcggca tggacgagct 
gtacaagtaa 
     3361 gaattcaatt ccgcccctct ccctcccccc cccctaacgt tactggccga 
agccgcttgg 
     3421 aataaggccg gtgtgcgttt gtctatatgt tattttccac catattgccg 
tcttttggca 
     3481 atgtgagggc ccggaaacct ggccctgtct tcttgacgag cattcctagg 
ggtctttccc 
     3541 ctctcgccaa aggaatgcaa ggtctgttga atgtcgtgaa ggaagcagtt 
cctctggaag 
     3601 cttcttgaag acaaacaacg tctgtagcga ccctttgcag gcagcggaac 
cccccacctg 
     3661 gcgacaggtg cctctgcggc caaaagccac gtgtataaga tacacctgca 
aaggcggcac 
     3721 aaccccagtg ccacgttgtg agttggatag ttgtggaaag agtcaaatgg 
ctctcctcaa 
     3781 gcgtattcaa caaggggctg aaggatgccc agaaggtacc ccattgtatg 
ggatctgatc 
     3841 tggggcctcg gtgcacatgc tttacatgtg tttagtcgag gttaaaaaaa 
cgtctaggcc 
     3901 ccccgaacca cggggacgtg gttttccttt gaaaaacacg ataataccat 
gggaattccc 
     3961 cggggcaaaa agcctgaact caccgcgacg tctgtcgaga agtttctgat 
cgaaaagttc 
     4021 gacagcgtct ccgacctgat gcagctctcg gagggcgaag aatctcgtgc 
tttcagcttc 
     4081 gatgtaggag ggcgtggata tgtcctgcgg gtaaatagct gcgccgatgg 
tttctacaaa 
     4141 gatcgttatg tttatcggca ctttgcatcg gccgcgctcc cgattccgga 
agtgcttgac 
     4201 attggggaat tcagcgagag cctgacctat tgcatctccc gccgtgcaca 
gggtgtcacg 
     4261 ttgcaagacc tgcctgaaac cgaactgccc gctgttctgc agccggtcgc 
ggaggccatg 
     4321 gatgcgatcg ctgcggccga tcttagccag acgagcgggt tcggcccatt 
cggaccgcaa 
     4381 ggaatcggtc aatacactac atggcgtgat ttcatatgcg cgattgctga 
tccccatgtg 
     4441 tatcactggc aaactgtgat ggacgacacc gtcagtgcgt ccgtcgcgca 
ggctctcgat 
     4501 gagctgatgc tttgggccga ggactgcccc gaagtccggc acctcgtgca 
cgcggatttc 
     4561 ggctccaaca atgtcctgac ggacaatggc cgcataacag cggtcattga 
ctggagcgag 
     4621 gcgatgttcg gggattccca atacgaggtc gccaacatct tcttctggag 
gccgtggttg 
     4681 gcttgtatgg agcagcagac gcgctacttc gagcggaggc atccggagct 
tgcaggatcg 
     4741 ccgcggctcc gggcgtatat gctccgcatt ggtcttgacc aactctatca 
gagcttggtt 
     4801 gacggcaatt tcgatgatgc agcttgggcg cagggtcgat gcgacgcaat 
cgtccgatcc 
     4861 ggagccggga ctgtcgggcg tacacaaatc gcccgcagaa gcgcggccgt 
ctggaccgat 



     4921 ggctgtgtag aagtactcgc cgatagtgga aaccgacgcc ccagcactcg 
tccgagggca 
     4981 aaggaatagg cggccgcaat ggatcctgtt tgaatgaggc ttcagtactt 
tacagaatcg 
     5041 ttgcctgcac atcttggaaa cacttgctgg gattacttct tcaggttaac 
ccaacagaag 
     5101 gctaaagaag gtatattgct gttgacagtg agcgnnnnnn nnnnnnnnnn 
nnnnnntagt 
     5161 gaagccacag atgtannnnn nnnnnnnnnn nnnnnnntgc ctactgcctc 
ggacttcaag 
     5221 gggctacttt aggagcaatt atcttgttta ctaaaactga ataccttgct 
atctctttga 
     5281 tacattttta caaagctgaa ttaaaatggt ataaattaaa tcactttacg 
cgtggcgcgc 
     5341 ctggaacaat caacctctgg attacaaaat ttgtgaaaga ttgactggta 
ttcttaacta 
     5401 tgttgctcct tttacgctat gtggatacgc tgctttaatg cctttgtatc 
atgctattgc 
     5461 ttcccgtatg gctttcattt tctcctcctt gtataaatcc tggttgctgt 
ctctttatga 
     5521 ggagttgtgg cccgttgtca ggcaacgtgg cgtggtgtgc actgtgtttg 
ctgacgcaac 
     5581 ccccactggt tggggcattg ccaccacctg tcagctcctt tccgggactt 
tcgctttccc 
     5641 cctccctatt gccacggcgg aactcatcgc cgcctgcctt gcccgctgct 
ggacaggggc 
     5701 tcggctgttg ggcactgaca attccgtggt gttgtcgggg aagctgacgt 
cctttccatg 
     5761 gctgctcgcc tgtgttgcca cctggattct gcgcgggacg tccttctgct 
acgtcccttc 
     5821 ggccctcaat ccagcggacc ttccttcccg cggcctgctg ccggctctgc 
ggcctcttcc 
     5881 gcgtcttcgc cttcgccctc agacgagtcg gatctccctt tgggccgcct 
ccccgcctgg 
     5941 aattaattct gcagtcgaga cctagaaaaa catggagcaa tcacaagtag 
caatacagca 
     6001 gctaccaatg ctgattgtgc ctggctagaa gcacaagagg aggaggaggt 
gggtttttcc 
     6061 agtcacacct caggtacctt taagaccaat gacttacaag gcagctgtag 
atcttagcca 
     6121 ctttttaaaa gaaaagaggg gactggaagg gctaattcac tcccaacgaa 
gacaagatct 
     6181 gctttttgct tgtactgggt ctctctggtt agaccagatc tgagcctggg 
agctctctgg 
     6241 ctaactaggg aacccactgc ttaagcctca ataaagcttg ccttgagtgc 
ttcaagtagt 
     6301 gtgtgcccgt ctgttgtgtg actctggtaa ctagagatcc ctcagaccct 
tttagtcagt 
     6361 gtggaaaatc tctagcagta gtagttcatg tcatcttatt attcagtatt 
tataacttgc 
     6421 aaagaaatga atatcagaga gtgagaggcc ttgacattgt ttaaactgga 
atgtgtgtca 
     6481 gttagggtgt ggaaagtccc caggctcccc agcaggcaga agtatgcaaa 
gcatgcatct 



     6541 caattagtca gcaaccaggt gtggaaagtc cccaggctcc ccagcaggca 
gaagtatgca 
     6601 aagcatgcat ctcaattagt cagcaaccat agtcccgccc ctaactccgc 
ccatcccgcc 
     6661 cctaactccg cccagttccg cccattctcc gccccatggc tgactaattt 
tttttattta 
     6721 tgcagaggcc gaggccgcct ctgcctctga gctattccag aagtagtgag 
gaggcttttt 
     6781 tggaggccta ggcttttgca aaaagctccc gggagcttgt atatccatta 
catgtgagca 
     6841 aaaggccagc aaaaggccag gaaccgtaaa aaggccgcgt tgctggcgtt 
tttccatagg 
     6901 ctccgccccc ctgacgagca tcacaaaaat cgacgctcaa gtcagaggtg 
gcgaaacccg 
     6961 acaggactat aaagatacca ggcgtttccc cctggaagct ccctcgtgcg 
ctctcctgtt 
     7021 ccgaccctgc cgcttaccgg atacctgtcc gcctttctcc cttcgggaag 
cgtggcgctt 
     7081 tctcatagct cacgctgtag gtatctcagt tcggtgtagg tcgttcgctc 
caagctgggc 
     7141 tgtgtgcacg aaccccccgt tcagcccgac cgctgcgcct tatccggtaa 
ctatcgtctt 
     7201 gagtccaacc cggtaagaca cgacttatcg ccactggcag cagccactgg 
taacaggatt 
     7261 agcagagcga ggtatgtagg cggtgctaca gagttcttga agtggtggcc 
taactacggc 
     7321 tacactagaa gaacagtatt tggtatctgc gctctgctga agccagttac 
cttcggaaaa 
     7381 agagttggta gctcttgatc cggcaaacaa accaccgctg gtagcggttt 
ttttgtttgc 
     7441 aagcagcaga ttacgcgcag aaaaaaagga tctcaagaag atcctttgat 
cttttctacg 
     7501 gggtctgacg ctcagtggaa cgaaaactca cgttaaggga ttttggtcat 
gagattatca 
     7561 aaaaggatct tcacctagat ccttttaaat taaaaatgaa gttttaaatc 
aatctaaagt 
     7621 atatatgagt aaacttggtc tgacagttac caatgcttaa tcagtgaggc 
acctatctca 
     7681 gcgatctgtc tatttcgttc atccatagtt gcctgactcc ccgtcgtgta 
gataactacg 
     7741 atacgggagg gcttaccatc tggccccagt gctgcaatga taccgcgaga 
cccacgctca 
     7801 ccggctccag atttatcagc aataaaccag ccagccggaa gggccgagcg 
cagaagtggt 
     7861 cctgcaactt tatccgcctc catccagtct attaattgtt gccgggaagc 
tagagtaagt 
     7921 agttcgccag ttaatagttt gcgcaacgtt gttgccattg ctacaggcat 
cgtggtgtca 
     7981 cgctcgtcgt ttggtatggc ttcattcagc tccggttccc aacgatcaag 
gcgagttaca 
     8041 tgatccccca tgttgtgcaa aaaagcggtt agctccttcg gtcctccgat 
cgttgtcaga 
     8101 agtaagttgg ccgcagtgtt atcactcatg gttatggcag cactgcataa 
ttctcttact 



     8161 gtcatgccat ccgtaagatg cttttctgtg actggtgagt actcaaccaa 
gtcattctga 
     8221 gaatagtgta tgcggcgacc gagttgctct tgcccggcgt caatacggga 
taataccgcg 
     8281 ccacatagca gaactttaaa agtgctcatc attggaaaac gttcttcggg 
gcgaaaactc 
     8341 tcaaggatct taccgctgtt gagatccagt tcgatgtaac ccactcgtgc 
acccaactga 
     8401 tcttcagcat cttttacttt caccagcgtt tctgggtgag caaaaacagg 
aaggcaaaat 
     8461 gccgcaaaaa agggaataag ggcgacacgg aaatgttgaa tactcatact 
cttccttttt 
     8521 caatattatt gaagcattta tcagggttat tgtctcatga gcggatacat 
atttgaatgt 
     8581 atttagaaaa ataaacaaat aggggttccg cgcacatttc cccgaaaagt 
gccacctgac 

  8641 gtc 
// 


