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FEATURES   Location/Qualifiers 

  source    1..7826 
  /organism="synthetic DNA construct" 
  /mol_type="other DNA" 

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

enhancer" 
  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..2177 
  /label=cPPT/CTS 
  /note="central polypurine tract and central 

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

  promoter    2219..3562 
  /label=mEF-1-alpha promoter 
  /note="strong constitutive promoter for mouse 

elongation 
  factor EF-1-alpha" 

  intron    2583..3530 
  /label=mEF-1-alpha intron 
  /note="intron upstream of the start codon of mouse 
  EF-1-alpha" 

  CDS   3570..4172 
  /codon_start=1 
  /gene="pac from Streptomyces alboniger" 
  /product="puromycin N-acetyltransferase" 
  /label=PuroR 
  /note="confers resistance to puromycin" 

/translation="MATEYKPTVRLATRDDVPRAVRTLAAAFADYPATRHTVDPDRHIE 

RVTELQELFLTRVGLDIGKVWVADDGAAVAVWTTPESVEAGAVFAEIGSRMAKLSGSRL 

AAQQQMEGLLAPHRPKEPAWFLATVGVSPDHQGKGLGSAVVLPGVEAAERAGVPAFLET 
    SAPRNLPFYERLGFTVTADVEVPEGPRTWCMTRKPGA" 

  primer_bind     3570..3575 



  /label=seq.ZsGrev 
  primer_bind     3570..3575 

  /label=seq.SFFVfw 
  misc_feature    4190..4284 

  /label=5'-UltramiR 
  misc_feature    4280..4317 

  /label=Illumina actual seq primer 
  misc_feature    4285..4396 

  /label=shRNA 
  gap     4318..4339 

  /estimated_length=22 
  gap     4359..4380 

  /estimated_length=22 
  misc_feature    4397..4511 

  /label=Ultramir3' 
  misc_feature    4397..4459 

  /label=3'-UltramiR 
  misc_feature    4400..4421 

  /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    4531..5119 
  /label=WPRE 
  /note="woodchuck hepatitis virus posttranscriptional 
  regulatory element" 

  CDS   complement(5002..5013) 
  /codon_start=1 
  /product="Factor Xa recognition and cleavage site" 
  /label=Factor Xa site 



  /translation="IEGR" 
  LTR   5327..5560 

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

(LTR) from 
  HIV-1" 

  promoter    5656..5985 
  /label=SV40 promoter 
  /note="SV40 enhancer and early promoter" 

  rep_origin    5836..5971 
  /label=SV40 ori 
  /note="SV40 origin of replication" 

  rep_origin    complement(6074..6659) 
  /direction=LEFT 
  /label=ori 
  /note="high-copy-number ColE1/pMB1/pBR322/pUC origin 

of 
  replication" 

  CDS   complement(6830..7690) 
  /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(7691..7795) 
  /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 
ttatcgatag 
     2221 agtaattcat acaaaaggag ggatcgcctt cgcctgggga agtcccaggg 
accgtcgcta 
     2281 aattctcata acccataatc ccggtacccg ccccaccaca gtgcgaggag 
catgcgctca 
     2341 gggctgagcg cggggagagc agagcacaca agctcatagt ccctggtcgt 
ggggggggag 
     2401 gggcgcactg agcggggggg ggggtgatgg ggggaggacc ggggagctgg 
cgcggggcaa 
     2461 actgggaaag cggtgtcgtg tgctggctcc gccctcttcc cgagggtggg 
ggagaacggt 
     2521 atataagtgc ggcagtcgcc ttggacgttc tttttcgcaa cgggtttgcc 
gtcaggacgc 
     2581 aggtgagtgg cgggtgtggc ttccgcgggc cgccgagctg gaggtcctgc 
tccgagcggg 
     2641 ccgggccccg ctgtcgtcgg cggggattag ctgcgagcat tcccgcttcg 
agttgcgggc 
     2701 ggcgcgggag gcagagtgcg aggcctagcg gcaaccccgt agcctcgcct 
cgtgtccggc 
     2761 ttgaggccta gcgtggtgtc cgcgccgccg ccgcgtgcta ctccggccgc 
actctggtct 
     2821 tttttttttt gttgttgttg ccctgctgcc ttcgattgcc gttcagcaat 
aggggctaac 
     2881 aaagggaggg tgcggggctt gctcacccgg agcccggaga ggtcatggtt 
ggggaggaat 
     2941 ggagggacag gagtggcggc tggggcccgc ccgccttcgg agcacatgtc 
cgacgccacc 
     3001 tggatggggc gaggcctggg gtttttcccg aagcaaccag gctcggggtt 
agcgttccga 
     3061 ggccatgtgg ccccagcacc cggcacgatc tggcttggcg gcgccgcgtt 
gccctgcctc 
     3121 cctaactagg gtgaggccat cccgtccggc accagttgcg tgcgcggaaa 
gatggccgct 
     3181 cccgggccct gttgcaagga gctcaaaatg gaggacgcgg cagcccggtg 
gagcgggcgg 
     3241 gtgagtcacc cacacaaagg aagagggcct ggtccctcac cggctgctgc 
ttcctgtgac 
     3301 cccgtggtcc tatcggccgc aatagtcacc tcgggctttt gagcactgct 
cgtcgcggcg 
     3361 gggggagggg atgtaatggc gttggagttt gttcacattt ggtgggtgga 
gactagtcag 
     3421 gccagcctgg cgctggaagt cattcttgga atttgtcccc ttgagttttg 
agcggagcta 
     3481 attctcgggc ttcttagcgg ttcaaaggta tcttttaaac ccttttttag 
gtgttgtgaa 
     3541 aaccaccgct aattcaaagc aaccggtcca tggccaccga gtacaagccc 
acggtgcgcc 



     3601 tcgccacccg cgacgacgtc ccccgggccg tacgcaccct cgccgccgcg 
ttcgccgact 
     3661 accccgccac gcgccacacc gtcgacccgg accgccacat cgagcgggtc 
accgagctgc 
     3721 aagaactctt cctcacgcgc gtcgggctcg acatcggcaa ggtgtgggtc 
gcggacgacg 
     3781 gcgccgcggt ggcggtctgg accacgccgg agagcgtcga agcgggggcg 
gtgttcgccg 
     3841 agatcggctc gcgcatggcc aagttgagcg gttcccggct ggccgcgcag 
caacagatgg 
     3901 aaggcctcct ggcgccgcac cggcccaagg agcccgcgtg gttcctggcc 
accgtcggcg 
     3961 tctcgcccga ccaccagggc aagggtctgg gcagcgccgt cgtgctcccc 
ggagtggagg 
     4021 cggccgagcg cgctggggtg cccgccttcc tggagacctc cgcgccccgc 
aacctcccct 
     4081 tctacgagcg gctcggcttc accgtcaccg ccgacgtcga ggtgcccgaa 
ggaccgcgca 
     4141 cctggtgcat gacccgcaag cccggtgcct gagcggccgc aatggatcct 
gtttgaatga 
     4201 ggcttcagta ctttacagaa tcgttgcctg cacatcttgg aaacacttgc 
tgggattact 
     4261 tcttcaggtt aacccaacag aaggctaaag aaggtatatt gctgttgaca 
gtgagcgnnn 
     4321 nnnnnnnnnn nnnnnnnnnt agtgaagcca cagatgtann nnnnnnnnnn 
nnnnnnnnnn 
     4381 tgcctactgc ctcggacttc aaggggctac tttaggagca attatcttgt 
ttactaaaac 
     4441 tgaatacctt gctatctctt tgatacattt ttacaaagct gaattaaaat 
ggtataaatt 
     4501 aaatcacttt acgcgtggcg cgcctggaac aatcaacctc tggattacaa 
aatttgtgaa 
     4561 agattgactg gtattcttaa ctatgttgct ccttttacgc tatgtggata 
cgctgcttta 
    4621 atgcctttgt atcatgctat tgcttcccgt atggctttca ttttctcctc 

cttgtataaa 
     4681 tcctggttgc tgtctcttta tgaggagttg tggcccgttg tcaggcaacg 
tggcgtggtg 
     4741 tgcactgtgt ttgctgacgc aacccccact ggttggggca ttgccaccac 
ctgtcagctc 
     4801 ctttccggga ctttcgcttt ccccctccct attgccacgg cggaactcat 
cgccgcctgc 
     4861 cttgcccgct gctggacagg ggctcggctg ttgggcactg acaattccgt 
ggtgttgtcg 
     4921 gggaagctga cgtcctttcc atggctgctc gcctgtgttg ccacctggat 
tctgcgcggg 
     4981 acgtccttct gctacgtccc ttcggccctc aatccagcgg accttccttc 
ccgcggcctg 
     5041 ctgccggctc tgcggcctct tccgcgtctt cgccttcgcc ctcagacgag 
tcggatctcc 
     5101 ctttgggccg cctccccgcc tggaattaat tctgcagtcg agacctagaa 
aaacatggag 
     5161 caatcacaag tagcaataca gcagctacca atgctgattg tgcctggcta 
gaagcacaag 



     5221 aggaggagga ggtgggtttt tccagtcaca cctcaggtac ctttaagacc 
aatgacttac 
     5281 aaggcagctg tagatcttag ccacttttta aaagaaaaga ggggactgga 
agggctaatt 
     5341 cactcccaac gaagacaaga tctgcttttt gcttgtactg ggtctctctg 
gttagaccag 
     5401 atctgagcct gggagctctc tggctaacta gggaacccac tgcttaagcc 
tcaataaagc 
     5461 ttgccttgag tgcttcaagt agtgtgtgcc cgtctgttgt gtgactctgg 
taactagaga 
     5521 tccctcagac ccttttagtc agtgtggaaa atctctagca gtagtagttc 
atgtcatctt 
     5581 attattcagt atttataact tgcaaagaaa tgaatatcag agagtgagag 
gccttgacat 
     5641 tgtttaaact ggaatgtgtg tcagttaggg tgtggaaagt ccccaggctc 
cccagcaggc 
     5701 agaagtatgc aaagcatgca tctcaattag tcagcaacca ggtgtggaaa 
gtccccaggc 
     5761 tccccagcag gcagaagtat gcaaagcatg catctcaatt agtcagcaac 
catagtcccg 
     5821 cccctaactc cgcccatccc gcccctaact ccgcccagtt ccgcccattc 
tccgccccat 
     5881 ggctgactaa ttttttttat ttatgcagag gccgaggccg cctctgcctc 
tgagctattc 
     5941 cagaagtagt gaggaggctt ttttggaggc ctaggctttt gcaaaaagct 
cccgggagct 
     6001 tgtatatcca ttacatgtga gcaaaaggcc agcaaaaggc caggaaccgt 
aaaaaggccg 
     6061 cgttgctggc gtttttccat aggctccgcc cccctgacga gcatcacaaa 
aatcgacgct 
     6121 caagtcagag gtggcgaaac ccgacaggac tataaagata ccaggcgttt 
ccccctggaa 
     6181 gctccctcgt gcgctctcct gttccgaccc tgccgcttac cggatacctg 
tccgcctttc 
     6241 tcccttcggg aagcgtggcg ctttctcata gctcacgctg taggtatctc 
agttcggtgt 
     6301 aggtcgttcg ctccaagctg ggctgtgtgc acgaaccccc cgttcagccc 
gaccgctgcg 
     6361 ccttatccgg taactatcgt cttgagtcca acccggtaag acacgactta 
tcgccactgg 
     6421 cagcagccac tggtaacagg attagcagag cgaggtatgt aggcggtgct 
acagagttct 
     6481 tgaagtggtg gcctaactac ggctacacta gaagaacagt atttggtatc 
tgcgctctgc 
     6541 tgaagccagt taccttcgga aaaagagttg gtagctcttg atccggcaaa 
caaaccaccg 
     6601 ctggtagcgg tttttttgtt tgcaagcagc agattacgcg cagaaaaaaa 
ggatctcaag 
     6661 aagatccttt gatcttttct acggggtctg acgctcagtg gaacgaaaac 
tcacgttaag 
     6721 ggattttggt catgagatta tcaaaaagga tcttcaccta gatcctttta 
aattaaaaat 
     6781 gaagttttaa atcaatctaa agtatatatg agtaaacttg gtctgacagt 
taccaatgct 



     6841 taatcagtga ggcacctatc tcagcgatct gtctatttcg ttcatccata 
gttgcctgac 
     6901 tccccgtcgt gtagataact acgatacggg agggcttacc atctggcccc 
agtgctgcaa 
     6961 tgataccgcg agacccacgc tcaccggctc cagatttatc agcaataaac 
cagccagccg 
     7021 gaagggccga gcgcagaagt ggtcctgcaa ctttatccgc ctccatccag 
tctattaatt 
     7081 gttgccggga agctagagta agtagttcgc cagttaatag tttgcgcaac 
gttgttgcca 
     7141 ttgctacagg catcgtggtg tcacgctcgt cgtttggtat ggcttcattc 
agctccggtt 
     7201 cccaacgatc aaggcgagtt acatgatccc ccatgttgtg caaaaaagcg 
gttagctcct 
     7261 tcggtcctcc gatcgttgtc agaagtaagt tggccgcagt gttatcactc 
atggttatgg 
     7321 cagcactgca taattctctt actgtcatgc catccgtaag atgcttttct 
gtgactggtg 
     7381 agtactcaac caagtcattc tgagaatagt gtatgcggcg accgagttgc 
tcttgcccgg 
     7441 cgtcaatacg ggataatacc gcgccacata gcagaacttt aaaagtgctc 
atcattggaa 
     7501 aacgttcttc ggggcgaaaa ctctcaagga tcttaccgct gttgagatcc 
agttcgatgt 
     7561 aacccactcg tgcacccaac tgatcttcag catcttttac tttcaccagc 
gtttctgggt 
     7621 gagcaaaaac aggaaggcaa aatgccgcaa aaaagggaat aagggcgaca 
cggaaatgtt 
     7681 gaatactcat actcttcctt tttcaatatt attgaagcat ttatcagggt 
tattgtctca 
     7741 tgagcggata catatttgaa tgtatttaga aaaataaaca aataggggtt 
ccgcgcacat 

  7801 ttccccgaaa agtgccacct gacgtc 
// 


