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FEATURES   Location/Qualifiers 
  source    1..8373 

  /organism="recombinant plasmid" 
  /mol_type="other DNA" 

  misc_feature    23..667 
  /label=CMV-LTR 

  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 

  enhancer      2235..2538 
  /label=CMV enhancer 
  /note="human cytomegalovirus immediate early 

enhancer" 
  promoter    2539..2742 

  /label=CMV promoter 
  /note="human cytomegalovirus (CMV) immediate early 
  promoter" 

  CDS   2833..3528 
  /codon_start=1 
  /label=ZsGreen 

/translation="MAQSKHGLTKEMTMKYRMEGCVDGHKFVITGEGIGYPFKGKQAIN 

LCVVEGGPLPFAEDILSAAFMYGNRVFTEYPQDIVDYFKNSCPAGYTWDRSFLFEDGAV 

CICNADITVSVEENCMYHESKFYGVNFPADGPVMKKMTDNWEPSCEKIIPVPKQGILKG 

DVSMYLLLKDGGRLRCQFDTVYKAKSVPRKMPDWHFIQHKLTREDRSDAKNQKWHLTEH 
  AIASGSALP" 

  primer_bind   2833..3528 
  /label=seq.SFFVfw 

  primer_bind     2833..2898 
  /label=seq.ZsGrev 

  primer_bind     3423..3528 
  /label=seq.ZsGfw 

  misc_feature    3540..4116 
  /label=IRES 



  CDS   4117..4719 
  /codon_start=1 
  /gene="pac from Streptomyces alboniger" 
  /product="puromycin N-acetyltransferase" 
  /label=PuroR 
  /note="confers resistance to puromycin" 

/translation="MATEYKPTVRLATRDDVPRAVRTLAAAFADYPATRHTVDPDRHIE 

RVTELQELFLTRVGLDIGKVWVADDGAAVAVWTTPESVEAGAVFAEIGSRMAKLSGSRL 

AAQQQMEGLLAPHRPKEPAWFLATVGVSPDHQGKGLGSAVVLPGVEAAERAGVPAFLET 
    SAPRNLPFYERLGFTVTADVEVPEGPRTWCMTRKPGA" 

  misc_feature    4737..4831 
  /label=5'-UltramiR 

  misc_feature    4827..4864 
  /label=Illumina actual seq primer 

  misc_feature    4832..4943 
 /label=shRNA 

  gap     4865..4886 
  /estimated_length=22 

  gap     4906..4927 
  /estimated_length=22 

  misc_feature    4944..5058 
  /label=Ultramir3' 

  misc_feature    4947..4968 
  /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    4985..5058 
  /label=Ultramir3' 

  misc_feature    5078..5666 
  /label=WPRE 
  /note="woodchuck hepatitis virus posttranscriptional 
  regulatory element" 

  LTR   5874..6107 
  /label=3' LTR (Delta-U3) 
  /note="self-inactivating 3' long terminal repeat 

(LTR) from 
  HIV-1" 

  promoter    6203..6532 
  /label=SV40 
  /note="SV40 enhancer and early promoter" 

  rep_origin    complement(6621..7206) 
  /direction=LEFT 
  /label=ori 
  /note="high-copy-number ColE1/pMB1/pBR322/pUC origin 

of 
  replication" 

  CDS   complement(7377..8237) 
  /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(8238..8342) 
  /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 
ttatcgataa 
     2221 gcttgggagt tccgcgttac ataacttacg gtaaatggcc cgcctggctg 
accgcccaac 
     2281 gacccccgcc cattgacgtc aataatgacg tatgttccca tagtaacgcc 
aatagggact 
     2341 ttccattgac gtcaatgggt ggagtattta cggtaaactg cccacttggc 
agtacatcaa 
     2401 gtgtatcata tgccaagtac gccccctatt gacgtcaatg acggtaaatg 
gcccgcctgg 
     2461 cattatgccc agtacatgac cttacgggac tttcctactt ggcagtacat 
ctacgtatta 
     2521 gtcatcgcta ttaccatggt gatgcggttt tggcagtaca ccaatgggcg 
tggatagcgg 
     2581 tttgactcac ggggatttcc aagtctccac cccattgacg tcaatgggag 
tttgttttgg 
     2641 caccaaaatc aacgggactt tccaaaatgt cgtaacaact ccgccccatt 
gacgcaaatg 
     2701 ggcggtaggc gtgtacggtg ggaggtctat ataagcagag ctcgtttagt 
gaaccgtcag 
     2761 atcgcctgga gacgccatcc acgctgtttt gacctccata gaagacaccg 
actctagcta 
     2821 gagtaccggt ccatggccca gtccaagcac ggcctgacca aggagatgac 
catgaagtac 
     2881 cgcatggagg gctgcgtgga cggccacaag ttcgtgatca ccggcgaggg 
catcggctac 
     2941 cccttcaagg gcaagcaggc catcaacctg tgcgtggtgg agggcggccc 
cttgcccttc 
     3001 gccgaggaca tcttgtccgc cgccttcatg tacggcaacc gcgtgttcac 
cgagtacccc 
     3061 caggacatcg tcgactactt caagaactcc tgccccgccg gctacacctg 
ggaccgctcc 
     3121 ttcctgttcg aggacggcgc cgtgtgcatc tgcaacgccg acatcaccgt 
gagcgtggag 
     3181 gagaactgca tgtaccacga gtccaagttc tacggcgtga acttccccgc 
cgacggcccc 
     3241 gtgatgaaga agatgaccga caactgggag ccctcctgcg agaagatcat 
ccccgtgccc 
     3301 aagcagggca tcttgaaggg cgacgtgagc atgtacctgc tgctgaagga 
cggtggccgc 
     3361 ttgcgctgcc agttcgacac cgtgtacaag gccaagtccg tgccccgcaa 
gatgcccgac 
     3421 tggcacttca tccagcacaa gctgacccgc gaggaccgca gcgacgccaa 
gaaccagaag 
     3481 tggcacctga ccgagcacgc catcgcctcc ggctccgcct tgccctgaga 
attcaattcc 



     3541 gcccctctcc ctcccccccc cctaacgtta ctggccgaag ccgcttggaa 
taaggccggt 
     3601 gtgcgtttgt ctatatgtta ttttccacca tattgccgtc ttttggcaat 
gtgagggccc 
     3661 ggaaacctgg ccctgtcttc ttgacgagca ttcctagggg tctttcccct 
ctcgccaaag 
     3721 gaatgcaagg tctgttgaat gtcgtgaagg aagcagttcc tctggaagct 
tcttgaagac 
     3781 aaacaacgtc tgtagcgacc ctttgcaggc agcggaaccc cccacctggc 
gacaggtgcc 
     3841 tctgcggcca aaagccacgt gtataagata cacctgcaaa ggcggcacaa 
ccccagtgcc 
     3901 acgttgtgag ttggatagtt gtggaaagag tcaaatggct ctcctcaagc 
gtattcaaca 
     3961 aggggctgaa ggatgcccag aaggtacccc attgtatggg atctgatctg 
gggcctcggt 
     4021 gcacatgctt tacatgtgtt tagtcgaggt taaaaaaacg tctaggcccc 
ccgaaccacg 
     4081 gggacgtggt tttcctttga aaaacacgat aataccatgg ccaccgagta 
caagcccacg 
     4141 gtgcgcctcg ccacccgcga cgacgtcccc cgggccgtac gcaccctcgc 
cgccgcgttc 
     4201 gccgactacc ccgccacgcg ccacaccgtc gacccggacc gccacatcga 
gcgggtcacc 
     4261 gagctgcaag aactcttcct cacgcgcgtc gggctcgaca tcggcaaggt 
gtgggtcgcg 
     4321 gacgacggcg ccgcggtggc ggtctggacc acgccggaga gcgtcgaagc 
gggggcggtg 
     4381 ttcgccgaga tcggctcgcg catggccaag ttgagcggtt cccggctggc 
cgcgcagcaa 
     4441 cagatggaag gcctcctggc gccgcaccgg cccaaggagc ccgcgtggtt 
cctggccacc 
     4501 gtcggcgtct cgcccgacca ccagggcaag ggtctgggca gcgccgtcgt 
gctccccgga 
     4561 gtggaggcgg ccgagcgcgc tggggtgccc gccttcctgg agacctccgc 
gccccgcaac 
     4621 ctccccttct acgagcggct cggcttcacc gtcaccgccg acgtcgaggt 
gcccgaagga 
     4681 ccgcgcacct ggtgcatgac ccgcaagccc ggtgcctgag cggccgcaat 
ggatcctgtt 
     4741 tgaatgaggc ttcagtactt tacagaatcg ttgcctgcac atcttggaaa 
cacttgctgg 
     4801 gattacttct tcaggttaac ccaacagaag gctaaagaag gtatattgct 
gttgacagtg 
     4861 agcgnnnnnn nnnnnnnnnn nnnnnntagt gaagccacag atgtannnnn 
nnnnnnnnnn 
     4921 nnnnnnntgc ctactgcctc ggacttcaag gggctacttt aggagcaatt 
atcttgttta 
     4981 ctaaaactga ataccttgct atctctttga tacattttta caaagctgaa 
ttaaaatggt 
     5041 ataaattaaa tcactttacg cgtggcgcgc ctggaacaat caacctctgg 
attacaaaat 
     5101 ttgtgaaaga ttgactggta ttcttaacta tgttgctcct tttacgctat 
gtggatacgc 



     5161 tgctttaatg cctttgtatc atgctattgc ttcccgtatg gctttcattt 
tctcctcctt 
     5221 gtataaatcc tggttgctgt ctctttatga ggagttgtgg cccgttgtca 
ggcaacgtgg 
     5281 cgtggtgtgc actgtgtttg ctgacgcaac ccccactggt tggggcattg 
ccaccacctg 
     5341 tcagctcctt tccgggactt tcgctttccc cctccctatt gccacggcgg 
aactcatcgc 
     5401 cgcctgcctt gcccgctgct ggacaggggc tcggctgttg ggcactgaca 
attccgtggt 
     5461 gttgtcgggg aagctgacgt cctttccatg gctgctcgcc tgtgttgcca 
cctggattct 
     5521 gcgcgggacg tccttctgct acgtcccttc ggccctcaat ccagcggacc 
ttccttcccg 
     5581 cggcctgctg ccggctctgc ggcctcttcc gcgtcttcgc cttcgccctc 
agacgagtcg 
     5641 gatctccctt tgggccgcct ccccgcctgg aattaattct gcagtcgaga 
cctagaaaaa 
     5701 catggagcaa tcacaagtag caatacagca gctaccaatg ctgattgtgc 
ctggctagaa 
     5761 gcacaagagg aggaggaggt gggtttttcc agtcacacct caggtacctt 
taagaccaat 
     5821 gacttacaag gcagctgtag atcttagcca ctttttaaaa gaaaagaggg 
gactggaagg 
     5881 gctaattcac tcccaacgaa gacaagatct gctttttgct tgtactgggt 
ctctctggtt 
     5941 agaccagatc tgagcctggg agctctctgg ctaactaggg aacccactgc 
ttaagcctca 
     6001 ataaagcttg ccttgagtgc ttcaagtagt gtgtgcccgt ctgttgtgtg 
actctggtaa 
     6061 ctagagatcc ctcagaccct tttagtcagt gtggaaaatc tctagcagta 
gtagttcatg 
     6121 tcatcttatt attcagtatt tataacttgc aaagaaatga atatcagaga 
gtgagaggcc 
     6181 ttgacattgt ttaaactgga atgtgtgtca gttagggtgt ggaaagtccc 
caggctcccc 
     6241 agcaggcaga agtatgcaaa gcatgcatct caattagtca gcaaccaggt 
gtggaaagtc 
     6301 cccaggctcc ccagcaggca gaagtatgca aagcatgcat ctcaattagt 
cagcaaccat 
     6361 agtcccgccc ctaactccgc ccatcccgcc cctaactccg cccagttccg 
cccattctcc 
     6421 gccccatggc tgactaattt tttttattta tgcagaggcc gaggccgcct 
ctgcctctga 
     6481 gctattccag aagtagtgag gaggcttttt tggaggccta ggcttttgca 
aaaagctccc 
     6541 gggagcttgt atatccatta catgtgagca aaaggccagc aaaaggccag 
gaaccgtaaa 
     6601 aaggccgcgt tgctggcgtt tttccatagg ctccgccccc ctgacgagca 
tcacaaaaat 
     6661 cgacgctcaa gtcagaggtg gcgaaacccg acaggactat aaagatacca 
ggcgtttccc 
     6721 cctggaagct ccctcgtgcg ctctcctgtt ccgaccctgc cgcttaccgg 
atacctgtcc 



     6781 gcctttctcc cttcgggaag cgtggcgctt tctcatagct cacgctgtag 
gtatctcagt 
     6841 tcggtgtagg tcgttcgctc caagctgggc tgtgtgcacg aaccccccgt 
tcagcccgac 
     6901 cgctgcgcct tatccggtaa ctatcgtctt gagtccaacc cggtaagaca 
cgacttatcg 
     6961 ccactggcag cagccactgg taacaggatt agcagagcga ggtatgtagg 
cggtgctaca 
     7021 gagttcttga agtggtggcc taactacggc tacactagaa gaacagtatt 
tggtatctgc 
     7081 gctctgctga agccagttac cttcggaaaa agagttggta gctcttgatc 
cggcaaacaa 
     7141 accaccgctg gtagcggttt ttttgtttgc aagcagcaga ttacgcgcag 
aaaaaaagga 
     7201 tctcaagaag atcctttgat cttttctacg gggtctgacg ctcagtggaa 
cgaaaactca 
     7261 cgttaaggga ttttggtcat gagattatca aaaaggatct tcacctagat 
ccttttaaat 
     7321 taaaaatgaa gttttaaatc aatctaaagt atatatgagt aaacttggtc 
tgacagttac 
     7381 caatgcttaa tcagtgaggc acctatctca gcgatctgtc tatttcgttc 
atccatagtt 
     7441 gcctgactcc ccgtcgtgta gataactacg atacgggagg gcttaccatc 
tggccccagt 
     7501 gctgcaatga taccgcgaga cccacgctca ccggctccag atttatcagc 
aataaaccag 
     7561 ccagccggaa gggccgagcg cagaagtggt cctgcaactt tatccgcctc 
catccagtct 
     7621 attaattgtt gccgggaagc tagagtaagt agttcgccag ttaatagttt 
gcgcaacgtt 
     7681 gttgccattg ctacaggcat cgtggtgtca cgctcgtcgt ttggtatggc 
ttcattcagc 
     7741 tccggttccc aacgatcaag gcgagttaca tgatccccca tgttgtgcaa 
aaaagcggtt 
     7801 agctccttcg gtcctccgat cgttgtcaga agtaagttgg ccgcagtgtt 
atcactcatg 
     7861 gttatggcag cactgcataa ttctcttact gtcatgccat ccgtaagatg 
cttttctgtg 
     7921 actggtgagt actcaaccaa gtcattctga gaatagtgta tgcggcgacc 
gagttgctct 
     7981 tgcccggcgt caatacggga taataccgcg ccacatagca gaactttaaa 
agtgctcatc 
     8041 attggaaaac gttcttcggg gcgaaaactc tcaaggatct taccgctgtt 
gagatccagt 
     8101 tcgatgtaac ccactcgtgc acccaactga tcttcagcat cttttacttt 
caccagcgtt 
     8161 tctgggtgag caaaaacagg aaggcaaaat gccgcaaaaa agggaataag 
ggcgacacgg 
     8221 aaatgttgaa tactcatact cttccttttt caatattatt gaagcattta 
tcagggttat 
     8281 tgtctcatga gcggatacat atttgaatgt atttagaaaa ataaacaaat 
aggggttccg 

  8341 cgcacatttc cccgaaaagt gccacctgac gtc 
// 


