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#2 - CMV-Brainbow-1.0 “H” [TYC] 
 
CMV-Lox2272-LoxP-tdimer2-bGHpA-Lox2272-MbmEYFP-SV40pA-LoxP-
MbmCerulean-FRT-SV40pA 
 
In p-EGFP-N1 (Clontech) vector backbone (KanR) 
 
ATAACTTCGTATAGGATACTTTATACGAAGTTAT = Lox2272 
ATAACTTCGTATAGCATACATTATACGAAGTTAT = LoxP 
GAAGTTCCTATTCTCTAGAAAGTATAGGAACTTC = FRT 
ATG = start of XFP ORFs 
Mb = palmitoylation tag 
m = monomeric version of XFP 
 
TAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGG
AGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAA
CGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCA
ATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCC
ACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTC
AATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGG
ACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTG
ATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGG
GATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAA
AATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAA
TGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTGGTTTAGT
GAACCGTCAGATCCGCTAGCGAGCTCATAACTTCGTATAGGATACTTTATACG
AAGTTATAACGTTAGATCTCGAGATAACTTCGTATAGCATACATTATACGAA
GTTATACCGGCTAGTGATTCGCCACCATGGTGGCCTCCTCCGAGGACGTCAT
CAAAGAGTTCATGCGCTTCAAGGTGCGCATGGAGGGCTCCGTGAACGGCCAC
GAGTTCGAGATCGAGGGCGAGGGCGAGGGCCGCCCCTACGAGGGCACCCAG
ACCGCCAAGCTGAAGGTGACCAAGGGCGGCCCCCTGCCCTTCGCCTGGGACA
TCCTGTCCCCCCAGTTCCAGTACGGCTCCAAGGCGTACGTGAAGCACCCCGC
CGACATCCCCGACTACAAGAAGCTGTCCTTCCCCGAGGGCTTCAAGTGGGAG
CGCGTGATGAACTTCGAGGACGGCGGCGTGGTGACCGTGACCCAGGACTCCT
CCCTGCAGGACGGCACGCTGATCTACAAGGTGAAGTTCCGCGGCACCAACTT
CCCCCCCGACGGCCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGGCCTCC
ACCGAGCGCCTGTACCCCCGCGACGGCGTGCTGAAGGGCGAGATCCACCAGG
CCCTGAAGCTGAAGGACGGCGGCCACTACCTGGTGGAGTTCAAGACCATCTA
CATGGCCAAGAAGCCCGTGCAGCTGCCCGGCTACTACTACGTGGACACCAAG
CTGGACATCACCTCCCACAACGAGGACTACACCATCGTGGAACAGTACGAGC
GCTCCGAGGGCCGCCACCACCTGTTCCTGGGGCATGGCACCGGCAGCACCGG
CAGCGGCAGCTCCGGCACCGCCTCCTCCGAGGACGTCATCAAAGAGTTCATG
CGCTTCAAGGTGCGCATGGAGGGCTCCGTGAACGGCCACGAGTTCGAGATCG
AGGGCGAGGGCGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCAAGCTGA
AGGTGACCAAGGGCGGCCCCCTGCCCTTCGCCTGGGACATCCTGTCCCCCCA
GTTCCAGTACGGCTCCAAGGCGTACGTGAAGCACCCCGCCGACATCCCCGAC
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TACAAGAAGCTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCGCGTGATGAACT
TCGAGGACGGCGGCGTGGTGACCGTGACCCAGGACTCCTCCCTGCAGGACGG
CACGCTGATCTACAAGGTGAAGTTCCGCGGCACCAACTTCCCCCCCGACGGC
CCCGTAATGCAGAAGAAGACCATGGGCTGGGAGGCCTCCACCGAGCGCCTGT
ACCCCCGCGACGGCGTGCTGAAGGGCGAGATCCACCAGGCCCTGAAGCTGA
AGGACGGCGGCCACTACCTGGTGGAGTTCAAGACCATCTACATGGCCAAGAA
GCCCGTGCAGCTGCCCGGCTACTACTACGTGGACACCAAGCTGGACATCACC
TCCCACAACGAGGACTACACCATCGTGGAACAGTACGAGCGCTCCGAGGGCC
GCCACCACCTGTTCCTGTAGGAATTGGCCGCGACTCTAGGATTGATCTAGAGT
CGCGGCTAGATAATAGGGTACCACCTTTAGTGAGGGTTAATTGCTAGAGCTC
GCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCT
CCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCTCACTGTCCTTTCCTAA
TAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGG
GGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAG
GCATGCTGGGGCGCCGCTCCGAGGGCCGCCACCACCTGTTCCTGTAGGAATT
GGCCGCGACTCTAGGATCTAGGATAACTTCGTATAGGATACTTTATACGAAG
TTATTGATCAATTCACAGCCACCATGCTGTGCTGCATCAGAAGAACTAAACC
GGTTGAGAAGAATGAAGAGGCCGATCAGGAGCTGCAGTCGACGGTACCGCG
GGCCCGGGATCCACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTC
ACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACA
AGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGAC
CCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCG
TGACCACCTTCGGCTACGGCCTGCAGTGCTTCGCCCGCTACCCCGACCACATG
AAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGC
GCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAA
GTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTC
AAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGC
CACAACGTCTATATCATGGCCGACAAGCAGAAGAACGGCATCAAGGTGAACT
TCAAGATCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTA
CCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCAC
TACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGATC
ACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGA
CGAGCTGTACAAGTAAAGCGGCCGCGACTCTAGATCATAATCAGCCATACCA
CATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAAC
CTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTA
TAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTT
TTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTAACGC
GCGATTCGAGATAACTTCGTATAGCATACATTATACGAAGTTATACCGGAATT
AATTCACAGCCACCATGCTGTGCTGCATCAGAAGAACTAAACCGGTTGAGAA
GAATGAAGAGGCCGATCAGGAGCTGCAGTCGACGGTACCGCGGGCCCGGGA
TCCACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTG
GTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCG
TGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGTT
CATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACC
CTGACCTGGGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGC
ACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCAT
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CTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAG
GGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAG
GACGGCAACATCCTGGGGCACAAGCTGGAGTACAACGCCATCAGCGACAAC
GTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGA
TCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCA
GAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTG
AGCACCCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATG
GTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGC
TGTACAAGTAAAGCGGCCGCGACTCTAGATCACCGCGACTCTAGATCACGCG
CGAAGTTCCTATTCTCTAGAAAGTATAGGAACTTCTCGAGTACTCAATTGTTG
TTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATC
ACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCC
AAACTCATCAATGTATCTTAAGGCGTAAATTGTAAGCGTTAATATTTTGTTAA
AATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTAACCAATAGGCCGAA
ATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTG
TTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGT
CAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCA
CCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACC
CTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGG
CGAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCA
AGTGTAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGC
CGCTACAGGGCGCGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCC
TATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATA
ACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTCCTGAGGCGGAA
AGAACCAGCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTC
CCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCAGG
TGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATC
TCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTA
ACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATT
TATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAG
GAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAGATCGATCAAGAGACAGGAT
GAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGC
CGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGC
TGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTT
TGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAAGACGAGGCAGCG
CGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACG
TTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCA
GGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTG
ATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCA
CCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTT
GTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAA
CTGTTCGCCAGGCTCAAGGCGAGCATGCCCGACGGCGAGGATCTCGTCGTGA
CCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCT
GGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAG
CGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCG
CTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCT
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ATCGCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTCGAAATGACCG
ACCAAGCGACGCCCAACCTGCCATCACGAGATTTCGATTCCACCGCCGCCTT
CTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCTGGATGATC
CTCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCCACCCTAGGGGGAGGC
TAACTGAAACACGGAAGGAGACAATACCGGAAGGAACCCGCGCTATGACGG
CAATAAAAAGACAGAATAAAACGCACGGTGTTGGGTCGTTTGTTCATAAACG
CGGGGTTCGGTCCCAGGGCTGGCACTCTGTCGATACCCCACCGAGACCCCAT
TGGGGCCAATACGCCCGCGTTTCTTCCTTTTCCCCACCCCACCCCCCAAGTTC
GGGTGAAGGCCCAGGGCTCGCAGCCAACGTCGGGGCGGCAGGCCCTGCCAT
AGCCTCAGGTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATT
TAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTT
AACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGG
ATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAA
AACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTT
TTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCT
AGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACA
TACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTC
GTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCT
ACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCC
CGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGG
AGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCT
GTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGG
GGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTG
GCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCT
GTGGATAACCGTATTACCGCCATGCAT 
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#3 - Sequence CMV-Brainbow-1.0 “L” [CytoBow] 
 
CMV-Lox2272-LoxP-dTomato-SV40pA-Lox2272-mCerulean-SV40pA-LoxP-EYFP-
SV40pA 
 
In p-EGFP-N1 (Clontech) vector backbone (KanR) 
 
ATAACTTCGTATAGGATACTTTATACGAAGTTAT = Lox2272 
ATAACTTCGTATAGCATACATTATACGAAGTTAT = LoxP 
(Note: no FRT site in this construct) 
 
 
TAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGG
AGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAA
CGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCA
ATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCC
ACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTC
AATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGG
ACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTG
ATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGG
GATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAA
AATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAA
TGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTGGTTTAGT
GAACCGTCAGATCCGCTAGCGAGCTCATAACTTCGTATAGGATACTTTATAC
GAAGTTATAACTCGAGATAACTTCGTATAGCATACATTATACGAAGTTATAC
CGGCAGATCTGCCACCATGGTGAGCAAGGGCGAGGAGGTCATCAAAGAGTT
CATGCGCTTCAAGGTGCGCATGGAGGGCTCCATGAACGGCCACGAGTTCGAG
ATCGAGGGCGAGGGCGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCAAG
CTGAAGGTGACCAAGGGCGGCCCCCTGCCCTTCGCCTGGGACATCCTGTCCC
CCCAGTTCATGTACGGCTCCAAGGCGTACGTGAAGCACCCCGCCGACATCCC
CGATTACAAGAAGCTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCGCGTGATG
AACTTCGAGGACGGCGGTCTGGTGACCGTGACCCAGGACTCCTCCCTGCAGG
ACGGCACGCTGATCTACAAGGTGAAGATGCGCGGCACCAACTTCCCCCCCGA
CGGCCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGGCCTCCACCGAGCG
CCTGTACCCCCGCGACGGCGTGCTGAAGGGCGAGATCCACCAGGCCCTGAAG
CTGAAGGACGGCGGCCACTACCTGGTGGAGTTCAAGACCATCTACATGGCCA
AGAAGCCCGTGCAACTGCCCGGCTACTACTACGTGGACACCAAGCTGGACAT
CACCTCCCACAACGAGGACTACACCATCGTGGAACAGTACGAGCGCTCCGAG
GGCCGCCACCACCTGTTCCTGTACGGCATGGACGAGCTGTACAAGTAAAGTG
TGCGGCCGCGACTCTAGATCATAATCAGCCATACCACATTTGTAGAGGTTTTA
CTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAACATAAAATGA
ATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAA
AGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAG
TTGTGGTTTGTCCAAACTCATCAATGTATCTTAAGGCGTAAATTGTAAGCGTT
AATGCTCCGAGGGCCGCCACCACCTGTTCCTGTAGGAATTGGCCGCGACTCT
AGGATCTAGGATAACTTCGTATAGGATACTTTATACGAAGTTATTGATCCACC
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GGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCC
CATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCC
GGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCT
GCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGAC
CTGGGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGAC
TTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTT
CAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGA
CACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGC
AACATCCTGGGGCACAAGCTGGAGTACAACGCCATCAGCGACAACGTCTATA
TCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCC
ACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACA
CCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCAC
CCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTG
CTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACA
AGTAAAGCGGCCGCGACTCTAGATCATAATCAGCCATACCACATTTGTAGAG
GTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAACATAA
AATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACA
AATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCAT
TCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTAATCGAGATAACTTCG
TATAGCATACATTATACGAAGTTATACCGGTCGCCACCATGGTGAGCAAGGG
CGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGAC
GTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCT
ACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCC
CTGGCCCACCCTCGTGACCACCTTCGGCTACGGCCTGCAGTGCTTCGCCCGCT
ACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGG
CTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACC
CGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGA
AGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGT
ACAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAACG
GCATCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTGCA
GCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTG
CTGCCCGACAACCACTACCTGAGCTACCAGTCCGCCCTGAGCAAAGACCCCA
ACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGAT
CACTCTCGGCATGGACGAGCTGTACAAGTAAAGCGGCCGCGACTCTAGATCA
TAATCAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCA
CACCTCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTT
GTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCA
CAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATC
AATGTATCTTAAGGCGTAAATTGTAAGCGTTAATATTTTGTTAAAATTCGCGT
TAAATTTTTGTTAAATCAGCTCATTTTTTAACCAATAGGCCGAAATCGGCAAA
ATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAG
TTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGCG
AAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCA
AGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGA
GCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGG
AAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGG
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TCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGG
CGCGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTAT
TTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAA
ATGCTTCAATAATATTGAAAAAGGAAGAGTCCTGAGGCGGAAAGAACCAGC
TGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGG
CAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCAGGTGTGGAAAG
TCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGT
CAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCC
AGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAG
GCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTT
TTGGAGGCCTAGGCTTTTGCAAAGATCGATCAAGAGACAGGATGAGGATCGT
TTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGT
GGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGAT
GCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGAC
CGACCTGTCCGGTGCCCTGAATGAACTGCAAGACGAGGCAGCGCGGCTATCG
TGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGA
AGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTG
TCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCG
GCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAA
CATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGG
ATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAG
GCTCAAGGCGAGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGAT
GCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGA
CTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACC
CGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGC
TTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTT
GACGAGTTCTTCTGAGCGGGACTCTGGGGTTCGAAATGACCGACCAAGCGAC
GCCCAACCTGCCATCACGAGATTTCGATTCCACCGCCGCCTTCTATGAAAGGT
TGGGCTTCGGAATCGTTTTCCGGGACGCCGGCTGGATGATCCTCCAGCGCGG
GGATCTCATGCTGGAGTTCTTCGCCCACCCTAGGGGGAGGCTAACTGAAACA
CGGAAGGAGACAATACCGGAAGGAACCCGCGCTATGACGGCAATAAAAAGA
CAGAATAAAACGCACGGTGTTGGGTCGTTTGTTCATAAACGCGGGGTTCGGT
CCCAGGGCTGGCACTCTGTCGATACCCCACCGAGACCCCATTGGGGCCAATA
CGCCCGCGTTTCTTCCTTTTCCCCACCCCACCCCCCAAGTTCGGGTGAAGGCC
CAGGGCTCGCAGCCAACGTCGGGGCGGCAGGCCCTGCCATAGCCTCAGGTTA
CTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCT
AGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTT
TCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAG
ATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTA
CCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGT
AACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCG
TAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCT
GCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCG
GGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC
GGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTG
AGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGA
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AAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACG
AGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTC
GCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAG
CCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCT
GGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACC
GTATTACCGCCATGCAT 
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#4 - CMV-Brainbow-1.1 “M” [ORYC] 
 
CMV-LoxN-Lox2272-LoxP-Kusabira-SV40pA-LoxN-MbmCherry-SV40pA-
Lox2272-MbmEYFP-SV40pA-LoxP-MbmCerulean-FRT-SV40pA 
 
In p-EGFP-N1 (Clontech) vector backbone (KanR) 
 
ATAACTTCGTATAGTATACCTTATACGAAGTTAT = LoxN 
ATAACTTCGTATAGGATACTTTATACGAAGTTAT = Lox2272 
ATAACTTCGTATAGCATACATTATACGAAGTTAT = LoxP 
GAAGTTCCTATTCTCTAGAAAGTATAGGAACTTC = FRT 
ATG = start of XFP ORFs 
Mb= palmitoylation tag 
mXFP = monomeric version of XFP 
Note: the version of Kusabira Orange (KO) used here is the ‘non-monomeric’ one 
 
---------- 
 
TAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGG
AGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAA
CGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCA
ATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCC
ACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTC
AATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGG
ACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTG
ATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGG
GATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAA
AATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAA
TGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTGGTTTAGT
GAACCGTCAGATCCGCTAGCTCGAGATAACTTCGTATAGTATACCTTATACG
AAGTTATCGAGCTCATAACTTCGTATAGGATACTTTATACGAAGTTATAACGT
CGAGATAACTTCGTATAGCATACATTATACGAAGTTATACCGGCAGATCTCG
CCACCATGGTGAGTGTGATTAAACCAGAGATGAAGATGAAGTACTTCATGGA
CGGCTCCGTCAATGGGCATGAGTTCACAGTTGAAGGTGAAGGCACAGGCAAA
CCTTACGAGGGACATCAAGAGATGACACTACGCGTCACAATGGCCAAGGGC
GGGCCAATGCCTTTCTCGTTTGACTTAGTGTCACACACGTTCTGTTACGGCCA
CAGACCTTTTACTAAATATCCAGAAGAGATACCAGACTATTTCAAACAAGCA
TTTCCTGAAGGCCTGTCATGGGAAAGGTCGTTGCAGTTCGAAGATGGTGGGT
TCGCTGCCGTCAGTGCGCATATAAGCCTTAGAGGAAACTGCTTCGAGCACAA
ATCCAAATTTGTTGGGGTTAACTTTCCTGCCGATGGTCCTGTGATGCAAAACC
AAAGTTCTGATTGGGAGCCATCAACCGAGAAAATTACTACCTGCGACGGAGT
TCTGAAGGGTGATGTTACGATGTACCTAAAACTTGCGGGAGGCGGCAATCAC
AAATGCCAATTCAAGACTACTTACAAGGCGGCAAAAAAGATTCTTAAAATGC
CACAAAGCCATTTCATCGGGCATCGCCTCGTCAGGAAAACCGAAGGCAACAT
TACTGAGCTGGTAGAAGATGCAGTAGCTCATTGCTGAAGCGGCCGCGACTCT
AGATCATAATCAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAAC
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CTCCCACACCTCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGT
TAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAA
ATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAA
CTCATCAATGTATCATAACTTCGTATAGTATACCTTATACGAAGTTATAGGAT
CTCCGCCACCATGCTGTGCTGCATCAGAAGAACTAAACCGGTTGAGAAGAAT
GAAGAGGCCGATCAGGAGCTGCAGTCGACGGTACCGCGGGCCCGGGATCCA
CCGGTAGCATCCGCCACCATGGTGAGCAAGGGCGAGGAGGATAACATGGCC
ATCATCAAGGAGTTCATGCGCTTCAAGGTGCACATGGAGGGCTCCGTGAACG
GCCACGAGTTCGAGATCGAGGGCGAGGGCGAGGGCCGCCCCTACGAGGGCA
CCCAGACCGCCAAGCTGAAGGTGACCAAGGGTGGCCCCCTGCCCTTCGCCTG
GGACATCCTGTCCCCTCAGTTCATGTACGGCTCCAAGGCCTACGTGAAGCAC
CCCGCCGACATCCCCGACTACTTGAAGCTGTCCTTCCCCGAGGGCTTCAAGTG
GGAGCGCGTGATGAACTTCGAGGACGGCGGCGTGGTGACCGTGACCCAGGA
CTCCTCCCTGCAGGACGGCGAGTTCATCTACAAGGTGAAGCTGCGCGGCACC
AACTTCCCCTCCGACGGCCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGG
CCTCCTCCGAGCGGATGTACCCCGAGGACGGCGCCCTGAAGGGCGAGATCAA
GCAGAGGCTGAAGCTGAAGGACGGCGGCCACTACGACGCTGAGGTCAAGAC
CACCTACAAGGCCAAGAAGCCCGTGCAGCTGCCCGGCGCCTACAACGTCAAC
ATCAAGTTGGACATCACCTCCCACAACGAGGACTACACCATCGTGGAACAGT
ACGAACGCGCCGAGGGCCGCCACTCCACCGGCGGCATGGACGAGCTGTACA
AGTAAACACGTGCGGCCGCGACTCTAGATCATAATCAGCCATACCACATTTG
TAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAA
CATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGG
TTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCAC
TGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTAAGGCGTAAAT
TGTAAGCGTTAATGCTCCGAGGGCCGCCACCACCTGTTCCTGTAGGAATTGG
CCGCGACTCTAGGATCTAGGATAACTTCGTATAGGATACTTTATACGAAGTTA
TTGATCAATTCACAGCCACCATGCTGTGCTGCATCAGAAGAACTAAACCGGT
TGAGAAGAATGAAGAGGCCGATCAGGAGCTGCAGTCGACGGTACCGCGGGC
CCGGGATCCACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACC
GGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGT
TCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCT
GAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTG
ACCACCTTCGGCTACGGCCTGCAGTGCTTCGCCCGCTACCCCGACCACATGA
AGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCG
CACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAG
TTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCA
AGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCC
ACAACGTCTATATCATGGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTT
CAAGATCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTAC
CAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACT
ACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGATC
ACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGA
CGAGCTGTACAAGTAAAGCGGCCGCGACTCTAGATCATAATCAGCCATACCA
CATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAAC
CTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTA
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TAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTT
TTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTAACGC
GCGATTCGAGATAACTTCGTATAGCATACATTATACGAAGTTATACCGGAAT
TAATTCACAGCCACCATGCTGTGCTGCATCAGAAGAACTAAACCGGTTGAGA
AGAATGAAGAGGCCGATCAGGAGCTGCAGTCGACGGTACCGCGGGCCCGGG
ATCCACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGT
GGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGC
GTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGT
TCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACC
CTGACCTGGGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGC
ACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCAT
CTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAG
GGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAG
GACGGCAACATCCTGGGGCACAAGCTGGAGTACAACGCCATCAGCGACAAC
GTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGA
TCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCA
GAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTG
AGCACCCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATG
GTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGC
TGTACAAGTAAAGCGGCCGCGACTCTAGATCACCGCGACTCTAGATCACGCG
CGAAGTTCCTATTCTCTAGAAAGTATAGGAACTTCTCGAGTACTCAATTGTTG
TTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATC
ACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTC
CAAACTCATCAATGTATCTTAAGGCGTAAATTGTAAGCGTTAATATTTTGTTA
AAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTAACCAATAGGCCGA
AATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGT
GTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACG
TCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATC
ACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAAC
CCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTG
GCGAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGC
AAGTGTAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCG
CCGCTACAGGGCGCGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCC
CTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAAT
AACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTCCTGAGGCGGA
AAGAACCAGCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCT
CCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCAG
GTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCAT
CTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCT
AACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTAT
TTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGA
GGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAGATCGATCAAGAGACAGGA
TGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGG
CCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGG
CTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTT
TTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAAGACGAGGCAGC
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GCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGAC
GTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGC
AGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACC
ACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCT
TGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAA
CTGTTCGCCAGGCTCAAGGCGAGCATGCCCGACGGCGAGGATCTCGTCGTGA
CCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCT
GGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAG
CGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCG
CTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCT
ATCGCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTCGAAATGACCG
ACCAAGCGACGCCCAACCTGCCATCACGAGATTTCGATTCCACCGCCGCCTT
CTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCTGGATGATC
CTCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCCACCCTAGGGGGAGGC
TAACTGAAACACGGAAGGAGACAATACCGGAAGGAACCCGCGCTATGACGG
CAATAAAAAGACAGAATAAAACGCACGGTGTTGGGTCGTTTGTTCATAAACG
CGGGGTTCGGTCCCAGGGCTGGCACTCTGTCGATACCCCACCGAGACCCCAT
TGGGGCCAATACGCCCGCGTTTCTTCCTTTTCCCCACCCCACCCCCCAAGTTC
GGGTGAAGGCCCAGGGCTCGCAGCCAACGTCGGGGCGGCAGGCCCTGCCAT
AGCCTCAGGTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATT
TAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTT
AACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGG
ATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAA
AACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTT
TTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCT
AGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACA
TACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTC
GTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGG
TCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCT
ACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCC
CGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGG
AGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCT
GTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGG
GGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTG
GCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCT
GTGGATAACCGTATTACCGCCATGCAT 
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#6 - CMV-Brainbow-2.1 “R” [GYRC] 
 
CMV-LoxP-hrGFPIINLS-bGHpA-SV40pA-EYFP-LoxP-LoxP-tdimer2-bGHpA-
SV40pA-MbmCerulean-LoxP-FRT-SV40pA 
 
(in italic: sequences in reverse orientation) 
In p-EGFP-N1 (Clontech) vector backbone (KanR) 
 
ATAACTTCGTATAGCATACATTATACGAAGTTAT = LoxP 
ATAACTTCGTATAATGTATGCTATACGAAGTTAT = LoxP reverse oriented 
GAAGTTCCTATTCTCTAGAAAGTATAGGAACTTC = FRT 
ATG / CAT= start of XFP ORFs 
Mb = palmitoylation tag 
NLS =nuclear localization signal 
mXFP = monomeric version of XFP 
 
 
TAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGG
AGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAA
CGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCA
ATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCC
ACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTC
AATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGG
ACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTG
ATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGG
GATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAA
AATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAA
TGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTGGTTTAGT
GAACCGTCAGATCCGCTAGCGCTACCGGACTCAGATCGAGATAACTTCGTAT
AGCATACATTATACGAAGTTATACCGGATAGGGAGACCCGCACCATGGTGAG
CAAGCAGATCCTGAAGAACACCGGCCTGCAGGAGATCATGAGCTTCAAGGTG
AACCTGGAGGGCGTGGTGAACAACCACGTGTTCACCATGGAGGGCTGCGGCA
AGGGCAACATCCTGTTCGGCAACCAGCTGGTGCAGATCCGCGTGACCAAGGG
CGCCCCCCTGCCCTTCGCCTTCGACATCCTGAGCCCCGCCTTCCAGTACGGCA
ACCGCACCTTCACCAAGTACCCCGAGGACATCAGCGACTTCTTCATCCAGAG
CTTCCCCGCCGGCTTCGTGTACGAGCGCACCCTGCGCTACGAGGACGGCGGC
CTGGTGGAGATCCGCAGCGACATCAACCTGATCGAGGGGATGTTCGTGTACC
GCGTGGAGTACAAGGGCCGCAACTTCCCCAACGACGGCCCCGTGATGAAGA
AGACCATCACCGGCCTGCAGCCCAGCTTCGAGGTGGTGTACATGAACGACGG
CGTGCTGGTGGGCCAGGTGATCCTGGTGTACCGCCTGAACAGCGGCAAGTTC
TACAGCTGCCACATGCGCACCCTGATGAAGAGCAAGGGCGTGGTGAAGGACT
TCCCCGAGTACCACTTCATCCAGCACCGCCTGGAGAAGACCTACGTGGAGGA
CGGCGGCTTCGTAGAGCAGCACGAGACCGCCATCGCCCAGCTGACCAGCCTG
GGCAAGCCCCTGGGCAGCCTGCACGAGTGGGTGGAGCTCTCCGGACTCAGAT
CTCGACCGCGGGCCCGCGACCCTCCCGTGGGCCCCAAGAAGAAGCGCAAGGT
GGGCGCCTAAGATCCACCGGATCTAGATAATAGGGTACCACCTTTAGTGAGG
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GTTAATTGCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGC
CATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACT
CTCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAG
GTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGAT
TGGGAAGACAATAGCAGGCATGCTGGGGCGCCGGCGCGTTAAGGCGTAAATT
GTAAGCGTTAATTTAAGATACATTGATGAGTTTGGACAAACCACAACTAGAA
TGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTT
GTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATT
TTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAA
CCTCTACAAATGTGGTATGGCTGATTATGATCTAGAGTCGCGGCCGCTTTACT
TGTACAGCTCGTCCATGCCGAGAGTGATCCCGGCGGCGGTCACGAACTCCAGCA
GGACCATGTGATCGCGCTTCTCGTTGGGGTCTTTGCTCAGGGCGGACTGGTAGCT
CAGGTAGTGGTTGTCGGGCAGCAGCACGGGGCCGTCGCCGATGGGGGTGTTCTG
CTGGTAGTGGTCGGCGAGCTGCACGCTGCCGTCCTCGATGTTGTGGCGGATCTTG
AAGTTCACCTTGATGCCGTTCTTCTGCTTGTCGGCCATGATATAGACGTTGTGGCT
GTTGTAGTTGTACTCCAGCTTGTGCCCCAGGATGTTGCCGTCCTCCTTGAAGTCGA
TGCCCTTCAGCTCGATGCGGTTCACCAGGGTGTCGCCCTCGAACTTCACCTCGGC
GCGGGTCTTGTAGTTGCCGTCGTCCTTGAAGAAGATGGTGCGCTCCTGGACGTAG
CCTTCGGGCATGGCGGACTTGAAGAAGTCGTGCTGCTTCATGTGGTCGGGGTAGC
GGGCGAAGCACTGCAGGCCGTAGCCGAAGGTGGTCACGAGGGTGGGCCAGGGC
ACGGGCAGCTTGCCGGTGGTGCAGATGAACTTCAGGGTCAGCTTGCCGTAGGTG
GCATCGCCCTCGCCCTCGCCGGACACGCTGAACTTGTGGCCGTTTACGTCGCCGT
CCAGCTCGACCAGGATGGGCACCACCCCGGTGAACAGCTCCTCGCCCTTGCTCAC
CATGGTGGCGACCGGTATAACTTCGTATAATGTATGCTATACGAAGTTATGTCGAC
TGCAGAATTTCGAGATAACTTCGTATAGCATACATTATACGAAGTTATACCGG
CTAGTGATTCGCCACCATGGTGGCCTCCTCCGAGGACGTCATCAAAGAGTTC
ATGCGCTTCAAGGTGCGCATGGAGGGCTCCGTGAACGGCCACGAGTTCGAGA
TCGAGGGCGAGGGCGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCAAGC
TGAAGGTGACCAAGGGCGGCCCCCTGCCCTTCGCCTGGGACATCCTGTCCCC
CCAGTTCCAGTACGGCTCCAAGGCGTACGTGAAGCACCCCGCCGACATCCCC
GACTACAAGAAGCTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCGCGTGATGA
ACTTCGAGGACGGCGGCGTGGTGACCGTGACCCAGGACTCCTCCCTGCAGGA
CGGCACGCTGATCTACAAGGTGAAGTTCCGCGGCACCAACTTCCCCCCCGAC
GGCCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGGCCTCCACCGAGCGC
CTGTACCCCCGCGACGGCGTGCTGAAGGGCGAGATCCACCAGGCCCTGAAGC
TGAAGGACGGCGGCCACTACCTGGTGGAGTTCAAGACCATCTACATGGCCAA
GAAGCCCGTGCAGCTGCCCGGCTACTACTACGTGGACACCAAGCTGGACATC
ACCTCCCACAACGAGGACTACACCATCGTGGAACAGTACGAGCGCTCCGAGG
GCCGCCACCACCTGTTCCTGGGGCATGGCACCGGCAGCACCGGCAGCGGCAG
CTCCGGCACCGCCTCCTCCGAGGACGTCATCAAAGAGTTCATGCGCTTCAAG
GTGCGCATGGAGGGCTCCGTGAACGGCCACGAGTTCGAGATCGAGGGCGAG
GGCGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCAAGCTGAAGGTGACC
AAGGGCGGCCCCCTGCCCTTCGCCTGGGACATCCTGTCCCCCCAGTTCCAGTA
CGGCTCCAAGGCGTACGTGAAGCACCCCGCCGACATCCCCGACTACAAGAAG
CTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCGCGTGATGAACTTCGAGGACG
GCGGCGTGGTGACCGTGACCCAGGACTCCTCCCTGCAGGACGGCACGCTGAT
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CTACAAGGTGAAGTTCCGCGGCACCAACTTCCCCCCCGACGGCCCCGTAATG
CAGAAGAAGACCATGGGCTGGGAGGCCTCCACCGAGCGCCTGTACCCCCGCG
ACGGCGTGCTGAAGGGCGAGATCCACCAGGCCCTGAAGCTGAAGGACGGCG
GCCACTACCTGGTGGAGTTCAAGACCATCTACATGGCCAAGAAGCCCGTGCA
GCTGCCCGGCTACTACTACGTGGACACCAAGCTGGACATCACCTCCCACAAC
GAGGACTACACCATCGTGGAACAGTACGAGCGCTCCGAGGGCCGCCACCACC
TGTTCCTGTAGGAATTGGCCGCGACTCTAGGATTGATCTAGAGTCGCGGCTAG
ATAATAGGGTACCACCTTTAGTGAGGGTTAATTGCTAGAGCTCGCTGATCAG
CCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGC
CTTCCTTGACCCTGGAAGGTGCCACTCTCACTGTCCTTTCCTAATAAAATGAG
GAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGT
GGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGG
GGCGCCGGCGCGTTAAGGCGTAAATTGTAAGCGTTAATTTAAGATACATTGA
TGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGT
GAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACA
AGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGT
GGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGCTGATTA
TGATCTAGCCGCTTTACTTGTACAGCTCGTCCATGCCGAGAGTGATCCCGGCGGC
GGTCACGAACTCCAGCAGGACCATGTGATCGCGCTTCTCGTTGGGGTCTTTGCTC
AGCTTGGACTGGGTGCTCAGGTAGTGGTTGTCGGGCAGCAGCACGGGGCCGTCG
CCGATGGGGGTGTTCTGCTGGTAGTGGTCGGCGAGCTGCACGCTGCCGTCCTCG
ATGTTGTGGCGGATCTTGAAGTTGGCCTTGATGCCGTTCTTCTGCTTGTCGGCGGT
GATATAGACGTTGTCGCTGATGGCGTTGTACTCCAGCTTGTGCCCCAGGATGTTGC
CGTCCTCCTTGAAGTCGATGCCCTTCAGCTCGATGCGGTTCACCAGGGTGTCGCC
CTCGAACTTCACCTCGGCGCGGGTCTTGTAGTTGCCGTCGTCCTTGAAGAAGATG
GTGCGCTCCTGGACGTAGCCTTCGGGCATGGCGGACTTGAAGAAGTCGTGCTGCT
TCATGTGGTCGGGGTAGCGGGCGAAGCACTGCACGCCCCAGGTCAGGGTGGTCA
CGAGGGTGGGCCAGGGCACGGGCAGCTTGCCGGTGGTGCAGATGAACTTCAGG
GTCAGCTTGCCGTAGGTGGCATCGCCCTCGCCCTCGCCGGACACGCTGAACTTGT
GGCCGTTTACGTCGCCGTCCAGCTCGACCAGGATGGGCACCACCCCGGTGAACA
GCTCCTCGCCCTTGCTCACCATGGTGGCGACCGGTGGATCCCGGGCCCGCGGTA
CCGTCGACTGCAGCTCCTGATCGGCCTCTTCATTCTTCTCAACCGGTTTAGTTCTTC
TGATGCAGCACAGCATGGTGGCTGTGAATTAATTCCGGTATAACTTCGTATAATG
TATGCTATACGAAGTTATCTCGAATCGCGCGCGAAGTTCCTATTCTCTAGAAAG
TATAGGAACTTCTCGAAGCTTGAGCTCGAGATCTGAGTCCGGTAGCGCTAGTT
AAGGCGTAAATTGTAAGCGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTG
TTAAATCAGCTCATTTTTTAACCAATAGGCCGAAATCGGCAAAATCCCTTATA
AATCAAAAGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGAACAA
GAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGCGAAAAACCGTC
TATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCAAGTTTTTTGGG
GTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTT
AGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAA
AGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCG
CGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTCAGGT
GGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAAT
ACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAAT
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AATATTGAAAAAGGAAGAGTCCTGAGGCGGAAAGAACCAGCTGTGGAATGT
GTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATG
CAAAGCATGCATCTCAATTAGTCAGCAACCAGGTGTGGAAAGTCCCCAGGCT
CCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCAT
AGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCC
ATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCC
GCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCT
AGGCTTTTGCAAAGATCGATCAAGAGACAGGATGAGGATCGTTTCGCATGAT
TGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTA
TTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTT
CCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCG
GTGCCCTGAATGAACTGCAAGACGAGGCAGCGCGGCTATCGTGGCTGGCCAC
GACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGG
GACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCT
TGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCAT
ACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCG
AGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGA
CGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCG
AGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGC
CGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGG
CTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTG
CTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATC
GCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTT
CTGAGCGGGACTCTGGGGTTCGAAATGACCGACCAAGCGACGCCCAACCTGC
CATCACGAGATTTCGATTCCACCGCCGCCTTCTATGAAAGGTTGGGCTTCGGA
ATCGTTTTCCGGGACGCCGGCTGGATGATCCTCCAGCGCGGGGATCTCATGCT
GGAGTTCTTCGCCCACCCTAGGGGGAGGCTAACTGAAACACGGAAGGAGAC
AATACCGGAAGGAACCCGCGCTATGACGGCAATAAAAAGACAGAATAAAAC
GCACGGTGTTGGGTCGTTTGTTCATAAACGCGGGGTTCGGTCCCAGGGCTGG
CACTCTGTCGATACCCCACCGAGACCCCATTGGGGCCAATACGCCCGCGTTTC
TTCCTTTTCCCCACCCCACCCCCCAAGTTCGGGTGAAGGCCCAGGGCTCGCAG
CCAACGTCGGGGCGGCAGGCCCTGCCATAGCCTCAGGTTACTCATATATACT
TTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCC
TTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGA
GCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCT
GCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTT
TGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAG
CAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCAC
CACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTT
ACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCA
AGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGT
GCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACA
GCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAG
GTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCC
AGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGAC
TTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAA
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CGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCA
CATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCAT
GCAT 
 
 
 
 
 
 
 
 

 
 



 
Sequence of the Thy1 genomic element or ‘promoter’ 

 
Sequence from sequencing of extremities + NCBI database; might not be 100% 
accurate 
In pUC18 vector (AmpR) 
Inserts are cloned in the Xho I site. No polyadenylation sequence is needed 
To linearize plasmid and remove vector sequences, EcoRI + PvuI , or alternatively NotI + 
PvuI are used (Note that PvuI also cuts inside the pUC18 vector) 
 
 
 
GACGAAAGGGCCTCGTG…: pUC18 sequence in 5’ and 3’ 
TCTGAGTGGCAAAGGACCTTAGG: linker in between PUC18 sequence and Thy1 
genomic sequence 
AATTCAGAGACCGGG…: Thy1 genomic sequence 
 
TCTGAGTGGCAAAGGACCTTAGG: Thy1 F1 primer 
GGTCAGCTGACTCCCTCCCCAAGTC: ThyR1 primer 
CTCGAG : Xho site in between 
 
 
Thy1 vector complete sequence: 
GACGAAAGGGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCATGATAATA
ATGGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCC
CTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAAT
AACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCA
ACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTT
GCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTG
CACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAG
TTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTAT
GTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCG
CATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAG
CATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCA
TGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAA
GGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATC
GTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCA
CGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACT
ACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAA
GTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGA
TAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGG
CCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGG
CAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGAT
TAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATT
TAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAAT
CTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCC



CGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCT
GCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGA
TCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAG
ATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAA
CTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTG
CTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTT
ACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCC
CAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTA
TGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTA
AGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAAC
GCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCG
ATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAAC
GCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTT
CCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGC
TGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGA
GGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCG
ATTCATTAATGCAGGATCGCGGCCGCGATCCCCGGGCGAGCTCGAATTCAGA
GACCGGGAACCAAACTAGCCTTTAAAAAACATAAGTACAGGAGCCAGCAAG
ATGGCTCAGTGGGTAAAGGTGCCTACCAGCAAGCCTGACAGCCTGAGTTCAG
TCCCCACGAACTACGTGGTAGGAGAGGACCAACCAACTCTGGAAATCTGTTC
TGCAAACACATGCTCACACACACACACACAAATAGTATAAACAATTTTAAAT
TTCATTTAAAAATAATTTGTAAACAAAATCATTAGCACAGGTTTTAGAAAGA
GCCTCTTGGTGACATCAAGTTGATGCTGTAGATGGGGTATCATTCCTGAGGAC
CCAAAACCGGGTCTCAGCCTTTCCCCATTCTGAGAGTTCTCTCTTTTCTCAGC
CACTAGCTGAAGAGTAGAGTGGCTCAGCACTGGGCTCTTGAGTTCCCAAGTC
CTACAACTGGTCAGCCTGACTACTAACCAGCCATGAAGAAACAAGGAGTGGA
TGGGCTGAGTCTGCTGGGATGGGAGTGGAGTTAGTAAGTGGCCATGGATGTA
ATGACCCCAGCAATGCTGGCTAGAAGGCATGCCTCCTTTCCTTGTCTGGAGAC
GGAACGGGATCATCTTGTACTCACAGAAGGGAGAACATTCTAGCTGGTTGGG
CCAAAATGTGCAAGTTCACCTGGAGGTGGTGGTGCATGCTTTTAACTCCAGT
ACTCAGGAGGCAGGGCCAGGTGGATCTCTGTGAGTTCAAGACCAGCCTGCAC
TATGGAGAGAGTTTTGGGACAGCCAGAGTTACACAGAAAAATCCTGGTGGAA
AATCTGAAAGAAAGAGAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAG
AAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGGAAGAAAGAAAGAAAGA
GTGGCAGGCAGGCAGGCAGGAGGAAGGAAGGAAGGAAGGAAGGAAGGAAG
GAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAAATAGGTGCGACTTC
AAGATCCGGAGTTACAAGCAGAATGCACTGTTTCCCTAACAGGGCCAAGTGT
TTTGAGTAACTGAAGGTGGGCATGATGCCTGGGAAGCAGAAACAAGCCAGG
CAGATGCACCCCTTGCCTTGCTTCCGAAGGGCTGCAGTAGCATGGAAAACAT
GGAAAACAACCAATCCATTCCCTTTGCTGATATAACAGGCTCCAAAGCCAAA
ACCTGTCACTGGAGGCTCAAGAGCAGATCTCCAGCCAAGAGGCAAAGGAAT
GGGGGAAGCTGGAGGGCCTCCCTCTGGTTATCCAGGCTTCTGAAGGTTCAAG
CAAAGAAAGGGTTACAACCTTAAAAGGAGAGCGTCCCGGGGTATGGGTAGA
AGACTGCTCCACCCCGACCCCCAGGGTCCCTAACCGTCTTTTCCCTGGGCGAG
TCAGCCCAATCACAGGACTGAGAGTGCCTCTTTAGTAGCAGCAAGCCACTTC
GGACACCCAAATGGAACACCTCCAGTCAGCCCTCGCCGACCACCCCACCCCC



TCCATCCTTTTCCCTCAGCCTCCGATTGGCTGAATCTAGAGTCCCTCCCTGCTC
CCCCCTCTCTCCCCACCCCTGGTAAAACTGCGGGCTTCAGGCTGGGTGCAGCA
ACTGGAGGCGTTGGCGACCAGGAGGAGGCTGCAGCTAGGGGAGTCCAGGTG
AGAGCAGGCCGACGGGAGGGACCCGCACATGCAAGGACCGCCGCAGGGCGA
GGATGCAAGCCTTCCCCAGCTACAGTTTTGGGAAAGGATACCAGGGCGCTCC
TATATGGGGGCGCGGGAACCTGGGGAAAGAAGGTGCTCCCAGGTCGAGGTG
GGAGAGGAAGGCAGTGCGGGGTCACGGGCTTTCTCCCTGCTAACGGACGCTT
TCGAAGAGTGGGTGCCGGAGAGAACCATGAGGAAGGACATCAAGGACAGCC
TTTGGTCCCCAAGCTCAAATCGCTTTAGTGGTGCGAATAGAGGGAGGAGGTG
GGTGGCAAACTGGAGGGAGTCCCCAGCGGTGACCTCGTGGCTGGCTGGTGCG
GGGCACCAGGTAAGAAACGCAATGTTGCGGGAGGGGACTGGGTGGCAGGCG
CGGGGGAGGGGAAAGCTAGAAAGGATGCGAGGGAGCGGAGGGGGGAGGGA
GCGGGGGAATCTCAACTGGTAGAGGAAAGTTAAAATGAGGAAATAGCATCA
GGGTGGGGTTAGCCAAGCCGGGCCTCAGGGAAAGGGCGCAAAGTTTGTCTG
GGTGTGGGCTTAGGTGGGCTGGGTATGAGATTCGGGGCGCCGAAAACACTGC
TGCGCCTCTGCCAAATCACGCTACCCCTGTATCTAGTTCTGCTAGGCTTCTCC
AGCCCCAGCCCCAATTCTTTTCTCAGTGTCCCCTTCCCTCCCCTGAATCTCAA
GCCCACACTCCCTCCTCCATAACCCACTGTTATCAAATCTAAGTCATTTGCCA
CCCAACAACCATCAGGAGGCGGAAGCAGACGGGAGGAGTTTGAGATCAACT
TGGGCTACATCACGAGTTCCAAGCTCACCAAGGCTTCTTAAGGAGACCTTGT
CTCTAAAATTAATTAATTAATTAATTAATAGTCCCCTTTCTCTGCCACAGAAC
CTTGGGATCTGGCTCCTGGTCGCAGCTCCCCCCACCCCAGGCTGACATTCACT
GCCATAGCCCATCCGGAAATCCTAGTCTATTCCCCATGGATCTTGAACTGCAG
AGAGAATGGCAGAGTGGCCCGCCCTGTGCAAAGGATGTTCCTAGCCTAGGTG
GAGCTCGCGAACTCGGAGACTGTGCCTCTCTTGGGCAAGGACAGGCTAGACA
GCCTGCCGGTGTTGAGCTAGGGCACTGTGGGGAAGGCAGAGAACCTGTGCAG
GGCACGCAATGAACACAGGACCAGAAAACTGCAGCCCTAGGAACACTCAAG
AGCTGGCCATTTGCAAGCATCTCTGGCCTCCGTGCTTCTCACTCATGTCCCAT
GTCTTATACAGGCCTCTGTGGCACCTCGCTTGCCTGATCTCATCCCTAGCCGT
TAAGCTTTCTGCATGACTTATCACTTGGGGCATAATGCTGGATACCTACCATT
TTCTTAGACCCCATCAAAATCCTATTTGAGTGTACGGTTCGGAGAACTCCTTA
TTTATCCGGTAAATGTCTTTTACTCTGCTCTCAGGGAGCTGAGGCAGGACATT
CCTGAGATACATTGGGAGAGGAATACAGTTTCAATAAAATAATAGGTTGGGT
GGAGGTACATGCCTATAATGCCACCACTCAGGAAATGGTGGCAGCTTCGTGA
GTTTGAGGCCAACCCAAGAAACATAGTGAAACCCTGTCAGTAAATAAGTAAG
CAAGTATTTGAGTATCTACTATATGCTAGGGCTGACCTGGACATTAGGGGTC
ATCTTCTGAACAAACTAGTGCTTGAGGGAGGTATTTGGGGTTTTTGTTTGTTT
AATGGATCTGAATGAGTTCCAGAGACTGGCTACACAGCGATATGACTGAGCT
TAACACCCCTAAAGCATACAGTCAGACCAATTAGACAATAAAAGGTATGTAT
AGCTTACCAAATAAAAAAATTGTATTTTCAAGAGAGTGTCTGTCTGTGTAGCC
CTGGCTGTTCTTGAACTCACTCTGTAGACCAGGCTGGCCTGGAAATCCATCTG
CCTCTGCCTCTCTGCCTCTCTGCCTCTCTGCCTCTCTCTCTGCCTCTCTCTGCCT
CTCTCTGCCCCTCTCTGCCCCTCTCTGCCCCTCTCTGCCGCCCTCTGCCTTTTG
CCCTCTGCCCTCTGTTCTCTGGCCTCTGCCCTCTCCCTGCCTTCTCCCTCTGCC
TCTGCCTCTTGAGTGCTGGAATCAAAGGTGTGAGCTCTATAGGTCTTAAGTTC
CAGAAGAAACGTAATGAAGTCACCCAGCAGGAGGTGCTCAGGGACAGCAAG



ACACACACACCCAGGACACTAGGCTCCCACTTCCTTGGCTTTCTCTGAGTGGC
AAAGGACCTTAGGCAGTGTCACTCCCTAAGAGAAGGGGATAAAGAGAGGGG
CTGAGGTATTCAGTCATGTGCTCCGTGGATCTCAAGCCCTCAAGGTAAATGG
GGACCCACCTGTCCTACCAGCTGGCTGACCTGTAGCTTTCCCCACCACAGAAT
CCAAGTCGGAACTCTTGGCACCTAGAGGATCTCGAGGTCCTTCCTCTGCAGA
GGTCTTGCTTCTCCCGGTCAGCTGACTCCCTCCCCAAGTCCTTCAAATATCTC
AGAACATGGGGAGAAACGGGGACCTTGTCCCTCCTAAGGAACCCCAGTGCTG
CATGCCATCATCCCCCCCACCCTCGCCCCCACCCCCGCCACTTCTCCCTCCAT
GCATACCACTAGCTGTCATTTTGTACTCTGTATTTATTCTAGGGCTGCTTCTGA
TTATTTAGTTTGTTCTTTCCCTGGAGACCTGTTAGAACATAAGGGCGTATGGT
GGGTAGGGGAGGCAGGATATCAGTCCCCTGGGGCGAGTTCCTCCCTGCCAAC
CAAGCCAGATGCCTGAAAGAGATATGGATGAGGGAAGTTGGACTGTGCCTGT
ACCTGGTACAGTCATACTCTGTTGAAAGAATCATCGGGGAGGGGGGGGGGCT
CAAGAGGGGAGAGCTCTCTGAGCCTTTGTGGACCATCCAATGAGGATGAGGG
CTTAGATTCTACCAGGTCATTCTCAGCCACCACACACAAGCGCTCTGCCATCA
CTGAAGAAGCCCCCTAGGGCTCTTGGGCCAGGGCACACTCAGTAAAGATGCA
GGTTCAGTCAGGGAATGATGGGGAAAGGGGTAGGAGGTGGGGGAGGGATCA
CCCCCTCCTCTAAAACACGAGCCTGCTGTCTCCAAAGGCCTCTGCCTGTAGTG
AGGGTGGCAGAAGAAGACAAGGAGCCAGAACTCTGACTCCAGGATCTAAGT
CCGTGCAGGAAGGGGATCCTAGAACCATCTGGTTGGACCCAGCTTACCAAGG
GAGAGCCTTTATTCCTTCTTTCCCTTGCCCCTCTGTGCCAGCCCCTCTTGCTGT
CCCTGATCCCCCAGACAGCGAGAGTCTTGCAACCTGCCTCTTCCAAGACCTCC
TAATCTCAGGGGCAGGCGGTGGAGTGAGATCCGGCGTGCACACTTTTTGGAA
GATAGCTTTCCCAAGGATCCTCTCCCCCACTGGCAGCTCTGCCTGTCCCATCA
CCATGTATAATACCACCACTGCTACAGCATCTCACCGAGGAAAGAAAACTGC
ACAATAAAACCAAGCCTCTGGAGTGTGTCCTGGTGTCTGTCTCTTCTGTGTCC
TGGCGTCTGTCTCTTCTGTGTTCTTCCAAGGTCAGAAACAAAAACCACACACT
TCAACCTGGATGGCTCGGCTGAGCACTTCTGTGTGCAGAAGGTCCAACCAGA
CTCTGGGGTACCCCGGCCCTCCCTATTCCCTTGCCTCCTGTCTCCCGCTTTTTA
TAGCTCCCTATGCTGGGCTTCTCTGGAGAGTGAAATCTTTGCCCAAATCAATG
CGCATTCTCTCTGCTGAGTCATCTGGCGACAGCAGTTGAGTTCACCCGCCAAC
ACATGGGCCCAGCTATGTAGCCGAACCCTGGCTCTGGAAGTGCCAGGGACTT
TGTGCATAAGTATGTACCATGCCCTTTTTTCACAGTCCTAGCTCTGCAGAAGT
GCAGCCTGAAGGCCTGTCTGCTGAGAGGACATGCCCTGGAGCCCTGAAACAG
GCACAGTGGGAGGAGGAACGGAGGATGACAGGCATCAGGCCCTCAGTCCAA
AAGCAACCACTTGAGAATGGGCTGGAGTACGAAACATGGGGTCCCGTCCCTG
GATCCCTCCTCAAAGAGTAATAAGTAAAATATAAACAGGTACCCCAGGCCGT
TCTGGGTTTGGGTTGTAATGGGATCCATTTGCAGAGAACTATTGAGACAGCC
CAGCCGTACTGTGACAGGCAATGTGGGGGAGGAGGTTGAATCACTTGGTATT
TAGCATGAATAGAATAATTCCCTGAACATTTTTCTTAAACATCCATATCTAAA
TTACCACCACTCGCTCCCAGTCTTCCTGCCTTTGCGCCAGCCTCCTGTCTGGCC
ATGCCTGAAGAAGGCTGGAGAAGCCACCCACCTCAGGCCATGACACTGCCAG
CCACTTGGCAGGTGCAGCCAAACCTGAGCTGTCCCAGAAAGGGACATTCTCA
AGACCCAGGCACCCTGATCAGCACTGACTTGGAGCTACAAGTGTCATGCCAG
AAAAGTCTCTAAGAAAACCTTTTCAGGGAAAAGGGGGTGACTCAACACCGG
GCAAGTTTGGGAAGCCCCACCCTTCGAGTGATGGAAGAGCAGATAGGAAGC



CTCAGAAGAGAGACACCGGCACCCAGGTAACGTTCCTCATGTGGTCTCTGTC
ACACTAGGTGCTCTTCCCTGGACATCTCCGTGACCACACTCTCAGTTCTTAGG
GAGATGCGGGTGCTCTCTGAGGCTATCTCAGAGTTGCAGATTCTGAGGCCTA
GAGTGACTACAGTCAGCCTAGGAAGCCACAGAGGACTGTGGACCAGGAGGG
CAGAAGAGGAGAAGGGAAGAAAAACCATCAGATAGGACTTGCAATGAAACT
AACCCAAGACAATCATAATGCAGACAGGAATGTTAAAGGCGTTCAGCAGCTG
GCCATGACACCCATCTGTCCCTCTGGCCAAGTCAGCAAGCCTGGAAGACCTG
GGACTCCTGCCCATATGTCCTAAGCTCCCCACCCACCCACTCGTTCACTGTCC
TTATTCTCTCTCTACCTTCAGCCACTTAGTTTCCTACCTTAAGTCCTAGAATTG
ATCCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTG
CGCAGCCTGAATGGCGAATGGCGCCTGATGCGGTATTTTCTCCTTACGCATCT
GTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATG
CCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTG
ACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCG
GGAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAACGCGCGA 


