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FEATURES   Location/Qualifiers 

  source    1..8180 
  /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..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" 

  primer_bind   2833..3528 
  /label=seq.SFFVfw 

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

/translation="MAQSKHGLTKEMTMKYRMEGCVDGHKFVITGEGIGYPFKGKQAIN 

LCVVEGGPLPFAEDILSAAFMYGNRVFTEYPQDIVDYFKNSCPAGYTWDRSFLFEDGAV 

CICNADITVSVEENCMYHESKFYGVNFPADGPVMKKMTDNWEPSCEKIIPVPKQGILKG 

DVSMYLLLKDGGRLRCQFDTVYKAKSVPRKMPDWHFIQHKLTREDRSDAKNQKWHLTEH 



  AIASGSALP" 
  primer_bind     2833..2898 

  /label=seq.ZsGrev 
  primer_bind     3423..3528 

  /label=seq.ZsGfw 
  misc_feature    3540..4116 

  /label=IRES 
  CDS     4127..4525 

 /codon_start=1 
  /gene="Aspergillus terreus BSD" 
  /product="blasticidin S deaminase" 
  /label=BSD 
  /note="confers resistance to blasticidin" 

/translation="MAKPLSQEESTLIERATATINSIPISEDYSVASAALSSDGRIFTG 

VNVYHFTGGPCAELVVLGTAAAAAAGNLTCIVAIGNENRGILSPCGRCRQVLLDLHPGI 
  KAIVKDSDGQPTAVGIRELLPSGYVWEG" 

  misc_feature    4544..4638 
  /label=5'-UltramiR 

  misc_feature    4634..4671 
  /label=Illumina actual seq primer 

  misc_feature    4639..4750 
  /label=shRNA 

  gap     4672..4693 
  /estimated_length=22 

  gap     4713..4734 
 /estimated_length=22 

  misc_feature    4751..4865 
  /label=Ultramir3' 

  misc_feature    4751..4813 
  /label=3'-UltramiR 

  misc_feature    4754..4775 
  /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    4885..5473 
  /label=WPRE 
  /note="woodchuck hepatitis virus posttranscriptional 
  regulatory element" 

  LTR   5681..5914 
  /label=3' LTR (Delta-U3) 
  /note="self-inactivating 3' long terminal repeat 

(LTR) from 
  HIV-1" 

  promoter    6010..6339 
  /label=SV40 promoter 
  /note="SV40 enhancer and early promoter" 

  rep_origin    6190..6325 
  /label=SV40 ori 
  /note="SV40 origin of replication" 

  rep_origin    complement(6428..7013) 
  /direction=LEFT 
  /label=ori 
  /note="high-copy-number ColE1/pMB1/pBR322/pUC origin 

of 
  replication" 

  CDS   complement(7184..8044) 
  /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(8045..8149) 
  /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 cttatgggac tttcctactt ggcagtacat 
ctacgtatta 
     2521 gtcatcgcta ttaccatggt gatgcggttt tggcagtaca tcaatgggcg 
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 aatacctgcc gccaccatgg 
ccaagccttt 
     4141 gtctcaagaa gaatccaccc tcattgaaag agcaacggct acaatcaaca 
gcatccccat 
     4201 ctctgaagac tacagcgtcg ccagcgcagc tctctctagc gacggccgca 
tcttcactgg 
     4261 tgtcaatgta tatcatttta ctgggggacc ttgtgcagaa ctcgtggtgc 
tgggcactgc 
     4321 tgctgctgcg gcagctggca acctgacttg tatcgtcgcg atcggaaatg 
agaacagggg 
     4381 catcttgagc ccctgcggac ggtgccgaca ggtgcttctc gatctgcatc 
ccgggatcaa 
     4441 agccatagtg aaggacagtg atggacagcc gacggcagtt gggattcgtg 
aattgctgcc 
     4501 ctctggttat gtgtgggagg gctaaagcgg ccgcaatgga tcctgtttga 
atgaggcttc 
     4561 agtactttac agaatcgttg cctgcacatc ttggaaacac ttgctgggat 
tacttcttca 
     4621 ggttaaccca acagaaggct aaagaaggta tattgctgtt gacagtgagc 
gnnnnnnnnn 
     4681 nnnnnnnnnn nnntagtgaa gccacagatg tannnnnnnn nnnnnnnnnn 
nnnntgccta 
     4741 ctgcctcgga cttcaagggg ctactttagg agcaattatc ttgtttacta 
aaactgaata 
     4801 ccttgctatc tctttgatac atttttacaa agctgaatta aaatggtata 
aattaaatca 
     4861 ctttacgcgt ggcgcgcctg gaacaatcaa cctctggatt acaaaatttg 
tgaaagattg 



     4921 actggtattc ttaactatgt tgctcctttt acgctatgtg gatacgctgc 
tttaatgcct 
     4981 ttgtatcatg ctattgcttc ccgtatggct ttcattttct cctccttgta 
taaatcctgg 
     5041 ttgctgtctc tttatgagga gttgtggccc gttgtcaggc aacgtggcgt 
ggtgtgcact 
     5101 gtgtttgctg acgcaacccc cactggttgg ggcattgcca ccacctgtca 
gctcctttcc 
     5161 gggactttcg ctttccccct ccctattgcc acggcggaac tcatcgccgc 
ctgccttgcc 
     5221 cgctgctgga caggggctcg gctgttgggc actgacaatt ccgtggtgtt 
gtcggggaag 
     5281 ctgacgtcct ttccatggct gctcgcctgt gttgccacct ggattctgcg 
cgggacgtcc 
     5341 ttctgctacg tcccttcggc cctcaatcca gcggaccttc cttcccgcgg 
cctgctgccg 
     5401 gctctgcggc ctcttccgcg tcttcgcctt cgccctcaga cgagtcggat 
ctccctttgg 
     5461 gccgcctccc cgcctggaat taattctgca gtcgagacct agaaaaacat 
ggagcaatca 
     5521 caagtagcaa tacagcagct accaatgctg attgtgcctg gctagaagca 
caagaggagg 
     5581 aggaggtggg tttttccagt cacacctcag gtacctttaa gaccaatgac 
ttacaaggca 
     5641 gctgtagatc ttagccactt tttaaaagaa aagaggggac tggaagggct 
aattcactcc 
     5701 caacgaagac aagatctgct ttttgcttgt actgggtctc tctggttaga 
ccagatctga 
     5761 gcctgggagc tctctggcta actagggaac ccactgctta agcctcaata 
aagcttgcct 
     5821 tgagtgcttc aagtagtgtg tgcccgtctg ttgtgtgact ctggtaacta 
gagatccctc 
    5881 agaccctttt agtcagtgtg gaaaatctct agcagtagta gttcatgtca 

tcttattatt 
     5941 cagtatttat aacttgcaaa gaaatgaata tcagagagtg agaggccttg 
acattgttta 
     6001 aactggaatg tgtgtcagtt agggtgtgga aagtccccag gctccccagc 
aggcagaagt 
     6061 atgcaaagca tgcatctcaa ttagtcagca accaggtgtg gaaagtcccc 
aggctcccca 
     6121 gcaggcagaa gtatgcaaag catgcatctc aattagtcag caaccatagt 
cccgccccta 
     6181 actccgccca tcccgcccct aactccgccc agttccgccc attctccgcc 
ccatggctga 
     6241 ctaatttttt ttatttatgc agaggccgag gccgcctctg cctctgagct 
attccagaag 
     6301 tagtgaggag gcttttttgg aggcctaggc ttttgcaaaa agctcccggg 
agcttgtata 
     6361 tccattacat gtgagcaaaa ggccagcaaa aggccaggaa ccgtaaaaag 
gccgcgttgc 
     6421 tggcgttttt ccataggctc cgcccccctg acgagcatca caaaaatcga 
cgctcaagtc 
     6481 agaggtggcg aaacccgaca ggactataaa gataccaggc gtttccccct 
ggaagctccc 



     6541 tcgtgcgctc tcctgttccg accctgccgc ttaccggata cctgtccgcc 
tttctccctt 
     6601 cgggaagcgt ggcgctttct catagctcac gctgtaggta tctcagttcg 
gtgtaggtcg 
     6661 ttcgctccaa gctgggctgt gtgcacgaac cccccgttca gcccgaccgc 
tgcgccttat 
     6721 ccggtaacta tcgtcttgag tccaacccgg taagacacga cttatcgcca 
ctggcagcag 
     6781 ccactggtaa caggattagc agagcgaggt atgtaggcgg tgctacagag 
ttcttgaagt 
     6841 ggtggcctaa ctacggctac actagaagaa cagtatttgg tatctgcgct 
ctgctgaagc 
     6901 cagttacctt cggaaaaaga gttggtagct cttgatccgg caaacaaacc 
accgctggta 
     6961 gcggtttttt tgtttgcaag cagcagatta cgcgcagaaa aaaaggatct 
caagaagatc 
     7021 ctttgatctt ttctacgggg tctgacgctc agtggaacga aaactcacgt 
taagggattt 
     7081 tggtcatgag attatcaaaa aggatcttca cctagatcct tttaaattaa 
aaatgaagtt 
     7141 ttaaatcaat ctaaagtata tatgagtaaa cttggtctga cagttaccaa 
tgcttaatca 
     7201 gtgaggcacc tatctcagcg atctgtctat ttcgttcatc catagttgcc 
tgactccccg 
     7261 tcgtgtagat aactacgata cgggagggct taccatctgg ccccagtgct 
gcaatgatac 
     7321 cgcgagaccc acgctcaccg gctccagatt tatcagcaat aaaccagcca 
gccggaaggg 
     7381 ccgagcgcag aagtggtcct gcaactttat ccgcctccat ccagtctatt 
aattgttgcc 
     7441 gggaagctag agtaagtagt tcgccagtta atagtttgcg caacgttgtt 
gccattgcta 
     7501 caggcatcgt ggtgtcacgc tcgtcgtttg gtatggcttc attcagctcc 
ggttcccaac 
     7561 gatcaaggcg agttacatga tcccccatgt tgtgcaaaaa agcggttagc 
tccttcggtc 
     7621 ctccgatcgt tgtcagaagt aagttggccg cagtgttatc actcatggtt 
atggcagcac 
     7681 tgcataattc tcttactgtc atgccatccg taagatgctt ttctgtgact 
ggtgagtact 
     7741 caaccaagtc attctgagaa tagtgtatgc ggcgaccgag ttgctcttgc 
ccggcgtcaa 
     7801 tacgggataa taccgcgcca catagcagaa ctttaaaagt gctcatcatt 
ggaaaacgtt 
     7861 cttcggggcg aaaactctca aggatcttac cgctgttgag atccagttcg 
atgtaaccca 
     7921 ctcgtgcacc caactgatct tcagcatctt ttactttcac cagcgtttct 
gggtgagcaa 
     7981 aaacaggaag gcaaaatgcc gcaaaaaagg gaataagggc gacacggaaa 
tgttgaatac 
     8041 tcatactctt cctttttcaa tattattgaa gcatttatca gggttattgt 
ctcatgagcg 
     8101 gatacatatt tgaatgtatt tagaaaaata aacaaatagg ggttccgcgc 
acatttcccc 



  8161 gaaaagtgcc acctgacgtc 
// 




