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FEATURES   Location/Qualifiers 

  source    1..9570 
  /mol_type="other DNA" 
  /organism="recombinant plasmid" 

  misc_feature    23..667 
  /label=CMV-LTR 

  misc_feature    720..856 
  /label=psi 

  misc_feature    1348..1552 

SalI  - SgrDI(9568)  

SspI(9451)  

FspI(8869)  

CsiI  - SexAI *(7481)  

PmeI(7389)  

PsiI(7339)  

Bsu36I(6996)  

PfoI(6548)  

AscI(6262)  

MluI(6255)  

3'-UltramiR

HpaI(6014)  

BamHI(5928)  

NotI(5918)  

RsrII(5299)  

AsiSI(5255)  

BsmBI  - Esp3I(4959)  

PshAI(4918)  

BmgBI(4844)  

SnaBI   (382)

NheI   (405)

BmtI   (409)

NruI *   (867)

BspQI  - SapI   (1136)

FseI   (1184)

MfeI   (1223)

KflI   (1968)

BspDI  - ClaI   (2214)

PasI   (2265)

BlpI   (2344)

BstXI   (3003)

AgeI   (3562)

MscI   (3607)

SbfI   (3932)

SgrAI   (4258)

BsrGI   (4277)

PmlI   (4617)

pZIP-mEF1a-

mCherry-Hygromycin

9570 bp



  /label=rre 
  misc_feature    2062..2212 

  /label=cts 
  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   3577..4287 
  /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    4299..4875 
    /label=IRES 

  CDS             4876..5916 
  /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    5934..6028 
    /label=5'-UltramiR 

  misc_feature    6024..6061 
  /label=Illumina actual seq primer 



  misc_feature    6029..6140 
  /label=shRNA 

  gap     6062..6083 
  /estimated_length=22 

  gap     6103..6124 
  /estimated_length=22 

  misc_feature    6141..6203 
  /label=3'-UltramiR 

  misc_feature    6144..6165 
  /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    6275..6866 
  /label=WPRE 

  misc_feature    7071..7306 
  /label=3'LTR 

  promoter      7400..7729 
  /label=SV40 
  /note="SV40 enhancer and early promoter" 

  rep_origin    7580..7715 
  /label=ori 
  /note="SV40 origin of replication" 

  rep_origin    complement(7818..8403) 
  /direction=LEFT 
 /label=ori 

  /note="high-copy-number ColE1/pMB1/pBR322/pUC origin 
of 

  replication" 
  CDS   complement(8574..9533) 



  /gene="bla" 
  /product="beta-lactamase" 
  /label=AmpR 
  /note="confers resistance to ampicillin, 

carbenicillin, and 
  related antibiotics" 

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 aaccggtgcc gccaccatgg tgagcaaggg 
cgaggaggat 
     3601 aacatggcca tcatcaagga gttcatgcgc ttcaaggtgc acatggaggg 
ctccgtgaac 
     3661 ggccacgagt tcgagatcga gggcgagggc gagggccgcc cctacgaggg 
cacccagacc 
     3721 gccaagctga aggtgaccaa gggtggcccc ctgcccttcg cctgggacat 
cctgtcccct 
     3781 cagttcatgt acggctccaa ggcctacgtg aagcaccccg ccgacatccc 
cgactacttg 
     3841 aagctgtcct tccccgaggg cttcaagtgg gagcgcgtga tgaacttcga 
ggacggcggc 
     3901 gtggtgaccg tgacccagga ctcctccctg caggacggcg agttcatcta 
caaggtgaag 
     3961 ctgcgcggca ccaacttccc ctccgacggc cccgtaatgc agaagaagac 
catgggctgg 
     4021 gaggcctcct ccgagcggat gtaccccgag gacggcgccc tgaagggcga 
gatcaagcag 
     4081 aggctgaagc tgaaggacgg cggccactac gacgctgagg tcaagaccac 
ctacaaggcc 
     4141 aagaagcccg tgcagctgcc cggcgcctac aacgtcaaca tcaagttgga 
catcacctcc 
     4201 cacaacgagg actacaccat cgtggaacag tacgaacgcg ccgagggccg 
ccactccacc 
     4261 ggcggcatgg acgagctgta caagtaggaa ttcaattccg cccctctccc 
tccccccccc 
     4321 ctaacgttac tggccgaagc cgcttggaat aaggccggtg tgcgtttgtc 
tatatgttat 
     4381 tttccaccat attgccgtct tttggcaatg tgagggcccg gaaacctggc 
cctgtcttct 
     4441 tgacgagcat tcctaggggt ctttcccctc tcgccaaagg aatgcaaggt 
ctgttgaatg 
     4501 tcgtgaagga agcagttcct ctggaagctt cttgaagaca aacaacgtct 
gtagcgaccc 
     4561 tttgcaggca gcggaacccc ccacctggcg acaggtgcct ctgcggccaa 
aagccacgtg 



     4621 tataagatac acctgcaaag gcggcacaac cccagtgcca cgttgtgagt 
tggatagttg 
     4681 tggaaagagt caaatggctc tcctcaagcg tattcaacaa ggggctgaag 
gatgcccaga 
     4741 aggtacccca ttgtatggga tctgatctgg ggcctcggtg cacatgcttt 
acatgtgttt 
     4801 agtcgaggtt aaaaaaacgt ctaggccccc cgaaccacgg ggacgtggtt 
ttcctttgaa 
     4861 aaacacgata ataccatggg aattccccgg ggcaaaaagc ctgaactcac 
cgcgacgtct 
     4921 gtcgagaagt ttctgatcga aaagttcgac agcgtctccg acctgatgca 
gctctcggag 
     4981 ggcgaagaat ctcgtgcttt cagcttcgat gtaggagggc gtggatatgt 
cctgcgggta 
     5041 aatagctgcg ccgatggttt ctacaaagat cgttatgttt atcggcactt 
tgcatcggcc 
     5101 gcgctcccga ttccggaagt gcttgacatt ggggaattca gcgagagcct 
gacctattgc 
     5161 atctcccgcc gtgcacaggg tgtcacgttg caagacctgc ctgaaaccga 
actgcccgct 
     5221 gttctgcagc cggtcgcgga ggccatggat gcgatcgctg cggccgatct 
tagccagacg 
     5281 agcgggttcg gcccattcgg accgcaagga atcggtcaat acactacatg 
gcgtgatttc 
     5341 atatgcgcga ttgctgatcc ccatgtgtat cactggcaaa ctgtgatgga 
cgacaccgtc 
     5401 agtgcgtccg tcgcgcaggc tctcgatgag ctgatgcttt gggccgagga 
ctgccccgaa 
     5461 gtccggcacc tcgtgcacgc ggatttcggc tccaacaatg tcctgacgga 
caatggccgc 
     5521 ataacagcgg tcattgactg gagcgaggcg atgttcgggg attcccaata 
cgaggtcgcc 
     5581 aacatcttct tctggaggcc gtggttggct tgtatggagc agcagacgcg 
ctacttcgag 
     5641 cggaggcatc cggagcttgc aggatcgccg cggctccggg cgtatatgct 
ccgcattggt 
     5701 cttgaccaac tctatcagag cttggttgac ggcaatttcg atgatgcagc 
ttgggcgcag 
     5761 ggtcgatgcg acgcaatcgt ccgatccgga gccgggactg tcgggcgtac 
acaaatcgcc 
     5821 cgcagaagcg cggccgtctg gaccgatggc tgtgtagaag tactcgccga 
tagtggaaac 
    5881 cgacgcccca gcactcgtcc gagggcaaag gaataggcgg ccgcaatgga 

tcctgtttga 
     5941 atgaggcttc agtactttac agaatcgttg cctgcacatc ttggaaacac 
ttgctgggat 
     6001 tacttcttca ggttaaccca acagaaggct aaagaaggta tattgctgtt 
gacagtgagc 
     6061 gnnnnnnnnn nnnnnnnnnn nnntagtgaa gccacagatg tannnnnnnn 
nnnnnnnnnn 
     6121 nnnntgccta ctgcctcgga cttcaagggg ctactttagg agcaattatc 
ttgtttacta 
     6181 aaactgaata ccttgctatc tctttgatac atttttacaa agctgaatta 
aaatggtata 



     6241 aattaaatca ctttacgcgt ggcgcgcctg gaacaatcaa cctctggatt 
acaaaatttg 
     6301 tgaaagattg actggtattc ttaactatgt tgctcctttt acgctatgtg 
gatacgctgc 
     6361 tttaatgcct ttgtatcatg ctattgcttc ccgtatggct ttcattttct 
cctccttgta 
     6421 taaatcctgg ttgctgtctc tttatgagga gttgtggccc gttgtcaggc 
aacgtggcgt 
     6481 ggtgtgcact gtgtttgctg acgcaacccc cactggttgg ggcattgcca 
ccacctgtca 
     6541 gctcctttcc gggactttcg ctttccccct ccctattgcc acggcggaac 
tcatcgccgc 
     6601 ctgccttgcc cgctgctgga caggggctcg gctgttgggc actgacaatt 
ccgtggtgtt 
     6661 gtcggggaag ctgacgtcct ttccatggct gctcgcctgt gttgccacct 
ggattctgcg 
     6721 cgggacgtcc ttctgctacg tcccttcggc cctcaatcca gcggaccttc 
cttcccgcgg 
     6781 cctgctgccg gctctgcggc ctcttccgcg tcttcgcctt cgccctcaga 
cgagtcggat 
     6841 ctccctttgg gccgcctccc cgcctggaat taattctgca gtcgagacct 
agaaaaacat 
     6901 ggagcaatca caagtagcaa tacagcagct accaatgctg attgtgcctg 
gctagaagca 
     6961 caagaggagg aggaggtggg tttttccagt cacacctcag gtacctttaa 
gaccaatgac 
     7021 ttacaaggca gctgtagatc ttagccactt tttaaaagaa aagaggggac 
tggaagggct 
     7081 aattcactcc caacgaagac aagatctgct ttttgcttgt actgggtctc 
tctggttaga 
     7141 ccagatctga gcctgggagc tctctggcta actagggaac ccactgctta 
agcctcaata 
     7201 aagcttgcct tgagtgcttc aagtagtgtg tgcccgtctg ttgtgtgact 
ctggtaacta 
     7261 gagatccctc agaccctttt agtcagtgtg gaaaatctct agcagtagta 
gttcatgtca 
     7321 tcttattatt cagtatttat aacttgcaaa gaaatgaata tcagagagtg 
agaggccttg 
     7381 acattgttta aactggaatg tgtgtcagtt agggtgtgga aagtccccag 
gctccccagc 
     7441 aggcagaagt atgcaaagca tgcatctcaa ttagtcagca accaggtgtg 
gaaagtcccc 
     7501 aggctcccca gcaggcagaa gtatgcaaag catgcatctc aattagtcag 
caaccatagt 
     7561 cccgccccta actccgccca tcccgcccct aactccgccc agttccgccc 
attctccgcc 
     7621 ccatggctga ctaatttttt ttatttatgc agaggccgag gccgcctctg 
cctctgagct 
     7681 attccagaag tagtgaggag gcttttttgg aggcctaggc ttttgcaaaa 
agctcccggg 
     7741 agcttgtata tccattacat gtgagcaaaa ggccagcaaa aggccaggaa 
ccgtaaaaag 
     7801 gccgcgttgc tggcgttttt ccataggctc cgcccccctg acgagcatca 
caaaaatcga 



     7861 cgctcaagtc agaggtggcg aaacccgaca ggactataaa gataccaggc 
gtttccccct 
     7921 ggaagctccc tcgtgcgctc tcctgttccg accctgccgc ttaccggata 
cctgtccgcc 
     7981 tttctccctt cgggaagcgt ggcgctttct catagctcac gctgtaggta 
tctcagttcg 
     8041 gtgtaggtcg ttcgctccaa gctgggctgt gtgcacgaac cccccgttca 
gcccgaccgc 
     8101 tgcgccttat ccggtaacta tcgtcttgag tccaacccgg taagacacga 
cttatcgcca 
     8161 ctggcagcag ccactggtaa caggattagc agagcgaggt atgtaggcgg 
tgctacagag 
     8221 ttcttgaagt ggtggcctaa ctacggctac actagaagaa cagtatttgg 
tatctgcgct 
     8281 ctgctgaagc cagttacctt cggaaaaaga gttggtagct cttgatccgg 
caaacaaacc 
     8341 accgctggta gcggtttttt tgtttgcaag cagcagatta cgcgcagaaa 
aaaaggatct 
     8401 caagaagatc ctttgatctt ttctacgggg tctgacgctc agtggaacga 
aaactcacgt 
     8461 taagggattt tggtcatgag attatcaaaa aggatcttca cctagatcct 
tttaaattaa 
     8521 aaatgaagtt ttaaatcaat ctaaagtata tatgagtaaa cttggtctga 
cagttaccaa 
     8581 tgcttaatca gtgaggcacc tatctcagcg atctgtctat ttcgttcatc 
catagttgcc 
     8641 tgactccccg tcgtgtagat aactacgata cgggagggct taccatctgg 
ccccagtgct 
     8701 gcaatgatac cgcgagaccc acgctcaccg gctccagatt tatcagcaat 
aaaccagcca 
     8761 gccggaaggg ccgagcgcag aagtggtcct gcaactttat ccgcctccat 
ccagtctatt 
     8821 aattgttgcc gggaagctag agtaagtagt tcgccagtta atagtttgcg 
caacgttgtt 
     8881 gccattgcta caggcatcgt ggtgtcacgc tcgtcgtttg gtatggcttc 
attcagctcc 
     8941 ggttcccaac gatcaaggcg agttacatga tcccccatgt tgtgcaaaaa 
agcggttagc 
     9001 tccttcggtc ctccgatcgt tgtcagaagt aagttggccg cagtgttatc 
actcatggtt 
     9061 atggcagcac tgcataattc tcttactgtc atgccatccg taagatgctt 
ttctgtgact 
     9121 ggtgagtact caaccaagtc attctgagaa tagtgtatgc ggcgaccgag 
ttgctcttgc 
     9181 ccggcgtcaa tacgggataa taccgcgcca catagcagaa ctttaaaagt 
gctcatcatt 
     9241 ggaaaacgtt cttcggggcg aaaactctca aggatcttac cgctgttgag 
atccagttcg 
     9301 atgtaaccca ctcgtgcacc caactgatct tcagcatctt ttactttcac 
cagcgtttct 
     9361 gggtgagcaa aaacaggaag gcaaaatgcc gcaaaaaagg gaataagggc 
gacacggaaa 
     9421 tgttgaatac tcatactctt cctttttcaa tattattgaa gcatttatca 
gggttattgt 



     9481 ctcatgagcg gatacatatt tgaatgtatt tagaaaaata aacaaatagg 
ggttccgcgc 

  9541 acatttcccc gaaaagtgcc acctgacgtc 
// 


