
SUPPLEMENTAL INFORMATION 1. 

Amino acid and DNA sequences of constructs used in this study. 

 

A. CMV IE94::TM-CIBN-NES-TEV-N-AsLOV2-tTA-SV40pA (6756 bp) 

 

 

Amino acid sequence 

METDTLLLWVLLLWVPGSTGDEQKLISEEDLNAVGQDTQEVIVVPHSLPFKVVVISAILALVVLTIISLIILIM

LWQKKPRGGSGGLEGMNGAIGGDLLLNFPDMSVLERQRAHLKYLNPTFDSPLAGFFADSSMITGGEMDSY

LSTAGLNLPMMYGETTVEGDSRLSISPETTLGTGNFKAAKFDTETKDCNEAAKKMTMNRDDLVEEGEEEK

SKITEQNNGSTKSIKKMKHKAKKEENNFSNDSSKVTKELEKTDYIHACGGGGSGGGGSGGGGRSGGSMLQ

LPPLERLTLEMGESLFKGPRDYNPISSTICHLTNESDGHTTSLYGIGFGPFIITNKHLFRRNNGTLLVQSLHGV

FKVKNTTTLQQHLIDGRDMIIIRMPKDFPPFPQKLKFREPQREERICLVTTNFQELGSGSGEFLATTLERIEKN

FVITDPRLPDNPIIFASDSFLQLTEYSREEILGRNCRFLQGPETDRATVRKIRDAIDNQTEVTVQLINYTKSGK

KFWNVFHLQPMRDYKGDVQYFIGVQLDGTERLHGAAEREAVCLIKKTAFQIAENLYFQGSRLDKSKVINS

ALELLNEVGIEGLTTRKLAQKLGVEQPTLYWHVKNKRALLDALAIEMLDRHHTHFCPLEGESWQDFLRNN

AKSFRCALLSHRDGAKVHLGTRPTEKQYETLENQLAFLCQQGFSLENALYALSAVGHFTLGCVLEDQEHQ

VAKEERETPTTDSMPPLLRQAIELFDHQGAEPAFLFGLELIICGLEKQLKCESGSAYSRARTKNNYGSTIEGL

LDLPDDDAPEEAGLAAPRLSFLPAGHTRRLSTAPPTDVSLGDELHLDGEDVAMAHADALDDFDLDMLGDG

DSPGPGFTPHDSAPYGALDMADFEFEQMFTDALGIDEYGG* 

 

DNA sequence 

ATGGAGACAGACACACTCCTGCTATGGGTACTGCTGCTCTGGGTTCCAGGTTCCACTGGTGACGAACA

AAAACTCATCTCAGAAGAGGATCTGAATGCTGTGGGCCAGGACACGCAGGAGGTCATCGTGGTGCCA

CACTCCTTGCCCTTTAAGGTGGTGGTGATCTCAGCCATCCTGGCCCTGGTGGTGCTCACCATCATCTCC

CTTATCATCCTCATCATGCTTTGGCAGAAGAAGCCACGTGGTGGCTCTGGAGGTCTCGAGGGAATGAA

TGGAGCTATAGGAGGTGACCTTTTGCTCAATTTTCCTGACATGTCGGTCCTAGAGCGCCAAAGGGCTC

ACCTCAAGTACCTCAATCCCACCTTTGATTCTCCTCTCGCCGGCTTCTTTGCCGATTCTTCAATGATTAC

CGGCGGCGAGATGGACAGCTATCTTTCGACTGCCGGTTTGAATCTTCCGATGATGTACGGTGAGACGA

CGGTGGAAGGTGATTCAAGACTCTCAATTTCGCCGGAAACGACGCTTGGGACTGGAAATTTCAAGGCA

GCGAAGTTTGATACAGAGACTAAGGATTGTAATGAGGCGGCGAAGAAGATGACGATGAACAGAGATG

ACCTAGTAGAAGAAGGAGAAGAAGAGAAGTCGAAAATAACAGAGCAAAACAATGGGAGCACAAAAA

GCATCAAGAAGATGAAACACAAAGCCAAGAAAGAAGAGAACAATTTCTCTAATGATTCATCTAAAGT

GACGAAGGAATTGGAGAAAACGGATTATATTCATGCATGCGGTGGCGGTGGCTCTGGAGGTGGTGGG

TCCGGAGGAGGCGGCCGCTCCGGTGGATCCATGCTTCAACTTCCTCCTCTTGAACGTCTTACTCTCGAG

ATGGGCGAGAGCCTGTTCAAGGGACCTAGGGACTACAACCCTATCAGTAGCACAATTTGTCACCTGAC

CAACGAGAGTGATGGCCACACAACAAGCCTGTACGGCATCGGGTTCGGACCCTTTATCATCACCAACA

AGCACCTGTTCAGGCGGAATAATGGCACTCTGCTGGTGCAGAGCCTGCACGGGGTGTTCAAAGTGAAG

AACACAACCACTCTGCAGCAGCACCTGATCGATGGGCGGGATATGATCATCATTAGGATGCCCAAGGA

CTTCCCCCCTTTTCCTCAGAAACTGAAGTTCCGAGAGCCCCAGAGAGAGGAGAGAATCTGTCTGGTGA

CCACAAACTTTCAGGAGCTCGGTAGTGGTAGTGGGGAGTTTCTGGCAACCACACTGGAACGGATCGAG

AAAAATTTCGTGATTACTGATCCGAGACTGCCTGACAACCCAATCATTTTTGCGAGCGATTCCTTCCTG

CAGCTGACAGAATATTCTCGGGAAGAGATCCTGGGGCGCAATTGCCGTTTTCTGCAGGGACCCGAGAC

AGACCGTGCCACTGTTCGGAAAATCAGAGATGCTATTGACAACCAGACTGAAGTGACCGTTCAGCTGA

TCAATTATACCAAGAGCGGCAAGAAGTTCTGGAACGTGTTCCACCTGCAGCCGATGCGCGATTATAAG
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GGCGACGTCCAGTACTTCATTGGCGTGCAGCTGGATGGCACCGAACGTCTTCATGGCGCCGCTGAGCG

TGAGGCGGTCTGCCTGATCAAAAAGACAGCCTTTCAGATTGCTGAGAACCTGTACTTCCAGGGCTCTA

GATTAGATAAAAGTAAAGTGATTAACAGCGCATTAGAGCTGCTTAATGAGGTCGGAATCGAAGGTTTA

ACAACCCGTAAACTCGCCCAGAAGCTAGGTGTAGAGCAGCCTACATTGTATTGGCATGTAAAAAATAA

GCGGGCTTTGCTCGACGCCTTAGCCATTGAGATGTTAGATAGGCACCATACTCACTTTTGCCCTTTAGA

AGGGGAAAGCTGGCAAGATTTTTTACGTAATAACGCTAAAAGTTTTAGATGTGCTTTACTAAGTCATC

GCGATGGAGCAAAAGTACATTTAGGTACACGGCCTACAGAAAAACAGTATGAAACTCTCGAAAATCA

ATTAGCCTTTTTATGCCAACAAGGTTTTTCACTAGAGAATGCATTATATGCACTCAGCGCTGTGGGGCA

TTTTACTTTAGGTTGCGTATTGGAAGATCAAGAGCATCAAGTCGCTAAAGAAGAAAGGGAAACACCTA

CTACTGATAGTATGCCGCCATTATTACGACAAGCTATCGAATTATTTGATCACCAAGGTGCAGAGCCA

GCCTTCTTATTCGGCCTTGAATTGATCATATGCGGATTAGAAAAACAACTTAAATGTGAAAGTGGGTC

CGCGTACAGCCGCGCGCGTACGAAAAACAATTACGGGTCTACCATCGAGGGCCTGCTCGATCTCCCGG

ACGACGACGCCCCCGAAGAGGCGGGGCTGGCGGCTCCGCGCCTGTCCTTTCTCCCCGCGGGACACACG

CGCAGACTGTCGACGGCCCCCCCGACCGATGTCAGCCTGGGGGACGAGCTCCACTTAGACGGCGAGG

ACGTGGCGATGGCGCATGCCGACGCGCTAGACGATTTCGATCTGGACATGTTGGGGGACGGGGATTCC

CCGGGTCCGGGATTTACCCCCCACGACTCCGCCCCCTACGGCGCTCTGGATATGGCCGACTTCGAGTTT

GAGCAGATGTTTACCGATGCCCTTGGAATTGACGAGTACGGTGGGTAG 

 

 

B. CMV IE94::NES-CRY2PHR-TEV-C-SV40Pa 

 

 

Amino acid sequence 

LQLPPLERLTLEATMKMDKKTIVWFRRDLRIEDNPALAAAAHEGSVFPVFIWCPEEEGQFYPGRASRWWM

KQSLAHLSQSLKALGSDLTLIKTHNTISAILDCIRVTGATKVVFNHLYDPVSLVRDHTVKEKLVERGISVQS

YNGDLLYEPWEIYCEKGKPFTSFNSYWKKCLDMSIESVMLPPPWRLMPITAAAEAIWACSIEELGLENEAE

KPSNALLTRAWSPGWSNADKLLNEFIEKQLIDYAKNSKKVVGNSTSLLSPYLHFGEISVRHVFQCARMKQII

WARDKNSEGEESADLFLRGIGLREYSRYICFNFPFTHEQSLLSHLRFFPWDADVDKFKAWRQGRTGYPLVD

AGMRELWATGWMHNRIRVIVSSFAVKFLLLPWKWGMKYFWDTLLDADLECDILGWQYISGSIPDGHELD

RLDNPALQGAKYDPEGEYIRQWLPELARLPTEWIHHPWDAPLTVLKASGVELGTNYAKPIVDIDTARELLA

KAISRTREAQIMIGAALQELGGGGRSGGGGSTKSMSSMVSDTSCTFPSSDGIFWKHWIQTKDGQCGSPLVS

TRDGFIVGIHSASNFTNTNNYFTSVPKNFMELLTNQEAQQWVSGWRLNADSVLWGGHKVFMV 

 

DNA sequence 

ATGCTTCAACTTCCTCCTCTTGAACGTCTTACTCTCGAGGCCACCATGAAGATGGACAAAAAGACTATA

GTTTGGTTTAGAAGAGACCTAAGGATTGAGGATAATCCTGCATTAGCAGCAGCTGCTCACGAAGGATC

TGTTTTTCCTGTCTTCATTTGGTGTCCTGAAGAAGAAGGACAGTTTTATCCTGGAAGAGCTTCAAGATG

GTGGATGAAACAATCACTTGCTCACTTATCTCAATCCTTGAAGGCTCTTGGATCTGACCTCACTTTAAT

CAAAACCCACAACACGATTTCAGCGATCTTGGATTGTATCCGCGTTACCGGTGCTACAAAAGTCGTCTT

TAACCACCTCTATGATCCTGTTTCGTTAGTTCGGGACCATACCGTAAAGGAGAAGCTGGTGGAACGTG

GGATCTCTGTGCAAAGCTACAATGGAGATCTATTGTATGAACCGTGGGAGATATACTGCGAAAAGGGC

AAACCTTTTACGAGTTTCAATTCTTACTGGAAGAAATGCTTAGATATGTCGATTGAATCCGTTATGCTT

CCTCCTCCTTGGCGGTTGATGCCAATAACTGCAGCGGCTGAAGCGATTTGGGCGTGTTCGATTGAAGA

ACTAGGGCTGGAGAATGAGGCCGAGAAACCGAGCAATGCGTTGTTAACTAGAGCTTGGTCTCCAGGA

TGGAGCAATGCTGATAAGTTACTAAATGAGTTCATCGAGAAGCAGTTGATAGATTATGCAAAGAACAG

CAAGAAAGTTGTTGGGAATTCTACTTCACTACTTTCTCCGTATCTCCATTTCGGGGAAATAAGCGTCAG
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ACACGTTTTCCAGTGTGCCCGGATGAAACAAATTATATGGGCAAGAGATAAGAACAGTGAAGGAGAA

GAAAGTGCAGATCTTTTTCTTAGGGGAATCGGTTTAAGAGAGTATTCTCGGTATATATGTTTCAACTTC

CCGTTTACTCACGAGCAATCGTTGTTGAGTCATCTTCGGTTTTTCCCTTGGGATGCTGATGTTGATAAGT

TCAAGGCCTGGAGACAAGGCAGGACCGGTTATCCGTTGGTGGATGCCGGAATGAGAGAGCTTTGGGC

TACCGGATGGATGCATAACAGAATAAGAGTGATTGTTTCAAGCTTTGCTGTGAAGTTTCTTCTCCTTCC

ATGGAAATGGGGAATGAAGTATTTCTGGGATACACTTTTGGATGCTGATTTGGAATGTGACATCCTTG

GCTGGCAGTATATCTCTGGGAGTATCCCCGATGGCCACGAGCTTGATCGCTTGGACAATCCCGCGTTA

CAAGGCGCCAAATATGACCCAGAAGGTGAGTACATAAGGCAATGGCTTCCCGAGCTTGCGAGATTGC

CAACTGAATGGATCCATCATCCATGGGACGCTCCTTTAACCGTACTCAAAGCTTCTGGTGTGGAACTCG

GAACAAACTATGCGAAACCCATTGTAGACATCGACACAGCTCGTGAGCTACTAGCTAAAGCTATTTCA

AGAACCCGTGAAGCACAGATCATGATCGGAGCAGCACTGCAGGAGCTCGGTGGAGGCGGCCGCTCCG

GTGGCGGTGGCTCTACTAAGAGCATGTCCAGCATGGTGAGCGATACTAGCTGTACCTTCCCATCATCT

GACGGAATCTTCTGGAAGCACTGGATTCAGACTAAGGACGGCCAGTGTGGCAGCCCACTGGTGAGCA

CACGAGACGGATTCATCGTGGGGATTCACAGCGCCTCCAACTTTACAAACACCAATAACTATTTCACC

TCAGTGCCAAAGAACTTTATGGAGCTGCTGACCAACCAGGAGGCCCAGCAGTGGGTGAGCGGGTGGC

GCCTGAACGCCGATTCCGTGCTGTGGGGCGGGCACAAGGTGTTTATGGTGTGA 

 

 

C. TRE::SEAP-SV40pA (5694 bp) 

 

 

Amino acid sequence 

MLLLLLLLGLRLQLSLGIIPVEEENPDFWNREAAEALGAAKKLQPAQTAAKNLIIFLGDGMGVSTVTAARIL

KGQKKDKLGPEIPLAMDRFPYVALSKTYNVDKHVPDSGATATAYLCGVKGNFQTIGLSAAARFNQCNTTR

GNEVISVMNRAKKAGKSVGVVTTTRVQHASPAGTYAHTVNRNWYSDADVPASARQEGCQDIATQLISNM

DIDVILGGGRKYMFRMGTPDPEYPDDYSQGGTRLDGKNLVQEWLAKRQGARYVWNRTELMQASLDPSV

THLMGLFEPGDMKYEIHRDSTLDPSLMEMTEAALRLLSRNPRGFFLFVEGGRIDHGHHESRAYRALTETIM

FDDAIERAGQLTSEEDTLSLVTADHSHVFSFGGYPLRGSSIFGLAPGKARDRKAYTVLLYGNGPGYVLKDG

ARPDVTESESGSPEYRQQSAVPLDEETHAGEDVAVFARGPQAHLVHGVQEQTFIAHVMAFAACLEPYTAC

DLAPPAGTTD 

 

DNA sequence 

TCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGTTTACCACTCCCTATCAGTGATAGAGAAAAGTGA

AAGTCGAGTTTACCACTCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGTTTACCACTCCCTATCAG

TGATAGAGAAAAGTGAAAGTCGAGTTTACCACTCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGT

TTACCACTCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGTTTACCACTCCCTATCAGTGATAGAGA

AAAGTGAAAGTCGAGTTTACCACTCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGTTTACCACTCC

CTATCAGTGATAGAGAAAAGTGAAAGTCGAGTTTACCACTCCCTATCAGTGATAGAGAAAAGTGAAA

GTCGAGTTTACCACTCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGTTTACCACTCCCTATCAGTG

ATAGAGAAAAGTGAAAGTCGAGTTTACCACTCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGCTC

GGTACGCTATGGCATGCATGTGTCGCGACCTGCAGGCCCTGAAGTTCATCTGCACCACCGGCAAGCTG

CCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACCTGGGGCGTGCAGTGCTTCGCCCGCTACCCCGAC

CACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTT

CTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAAC

CGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACA

ACGCCATCAGCGACAACGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAA
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GAGCTAGCCCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCT

GTTTTGACCTCCATAGAAGACACCGGGACCGATCCAGCCTCCGCGGCCCCGGTACCGAATTCAAGGCC

TCTCGAGATCCATTGTGCTGGATCTGCGATCTAAGTAAGCTTCGAATCGCGAATTCGCCCACCATGCTG

CTGCTGCTGCTGCTGCTGGGCCTGAGGCTACAGCTCTCCCTGGGCATCATCCCAGTTGAGGAGGAGAA

CCCGGACTTCTGGAACCGCGAGGCAGCCGAGGCCCTGGGTGCCGCCAAGAAGCTGCAGCCTGCACAG

ACAGCCGCCAAGAACCTCATCATCTTCCTGGGCGATGGGATGGGGGTGTCTACGGTGACAGCTGCCAG

GATCCTAAAAGGGCAGAAGAAGGACAAACTGGGGCCTGAGATACCCCTGGCCATGGACCGCTTCCCA

TATGTGGCTCTGTCCAAGACATACAATGTAGACAAACATGTGCCAGACAGTGGAGCCACAGCCACGGC

CTACCTGTGCGGGGTCAAGGGCAACTTCCAGACCATTGGCTTGAGTGCAGCCGCCCGCTTTAACCAGT

GCAACACGACACGCGGCAACGAGGTCATCTCCGTGATGAATCGGGCCAAGAAAGCAGGGAAGTCAGT

GGGAGTGGTAACCACCACACGAGTGCAGCACGCCTCGCCAGCCGGCACCTACGCCCACACGGTGAAC

CGCAACTGGTACTCGGACGCCGACGTGCCTGCCTCGGCCCGCCAGGAGGGGTGCCAGGACATCGCTAC

GCAGCTCATCTCCAACATGGACATTGACGTGATCCTAGGTGGAGGCCGAAAGTACATGTTTCGCATGG

GAACCCCAGACCCTGAGTACCCAGATGACTACAGCCAAGGTGGGACCAGGCTGGACGGGAAGAATCT

GGTGCAGGAATGGCTGGCGAAGCGCCAGGGTGCCCGGTATGTGTGGAACCGCACTGAGCTCATGCAG

GCTTCCCTGGACCCGTCTGTGACCCATCTCATGGGTCTCTTTGAGCCTGGAGACATGAAATACGAGATC

CACCGAGACTCCACACTGGACCCCTCCCTGATGGAGATGACAGAGGCTGCCCTGCGCCTGCTGAGCAG

GAACCCCCGCGGCTTCTTCCTCTTCGTGGAGGGTGGTCGCATCGACCATGGTCATCATGAAAGCAGGG

CTTACCGGGCACTGACTGAGACGATCATGTTCGACGACGCCATTGAGAGGGCGGGCCAGCTCACCAGC

GAGGAGGACACGCTGAGCCTCGTCACTGCCGACCACTCCCACGTCTTCTCCTTCGGAGGCTACCCCCT

GCGAGGGAGCTCCATCTTCGGGCTGGCCCCTGGCAAGGCCCGGGACAGGAAGGCCTACACGGTCCTCC

TATACGGAAACGGTCCAGGCTATGTGCTCAAGGACGGCGCCCGGCCGGATGTTACCGAGAGCGAGAG

CGGGAGCCCCGAGTATCGGCAGCAGTCAGCAGTGCCCCTGGACGAAGAGACCCACGCAGGCGAGGAC

GTGGCGGTGTTCGCGCGCGGCCCGCAGGCGCACCTGGTTCACGGCGTGCAGGAGCAGACCTTCATAGC

GCACGTCATGGCCTTCGCCGCCTGCCTGGAGCCCTACACCGCCTGCGACCTGGCGCCCCCCGCCGGCA

CCACCGAC 

 

 

D. TRE::EGFP-SV40pA (4855 bp) 

 

N. pAAV TRE::EGFP-WPRE-bGHpA (5093 bp) 

 

Amino acid sequence 

MVSKGEELFTGVVPILVELDGDVNGHKFSVSGEGEGDATYGKLTLKFICTTGKLPVPWPTLVTTLTYGVQC

FSRYPDHMKQHDFFKSAMPEGYVQERTIFFKDDGNYKTRAEVKFEGDTLVNRIELKGIDFKEDGNILGHKL

EYNYNSHNVYIMADKQKNGIKVNFKIRHNIEDGSVQLADHYQQNTPIGDGPVLLPDNHYLSTQSALSKDPN

EKRDHMVLLEFVTAAGITLGMDELYK* 

 

DNA sequence 

TCGAGTTTACCACTCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGTTTACCACTCCCTATCAGTGA

TAGAGAAAAGTGAAAGTCGAGTTTACCACTCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGTTTAC

CACTCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGTTTACCACTCCCTATCAGTGATAGAGAAAAG

TGAAAGTCGAGTTTACCACTCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGTTTACCACTCCCTAT

CAGTGATAGAGAAAAGTGAAAGTCGAGTTTACCACTCCCTATCAGTGATAGAGAAAAGTGAAAGTCG
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AGTTTACCACTCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGTTTACCACTCCCTATCAGTGATAG

AGAAAAGTGAAAGTCGAGTTTACCACTCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGTTTACCAC

TCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGTTTACCACTCCCTATCAGTGATAGAGAAAAGTGA

AAGTCGAGCTCGGTACGCTATGGCATGCATGTGTCGCGACCTGCAGGCCCTGAAGTTCATCTGCACCA

CCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACCTGGGGCGTGCAGTGCTTCGCC

CGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGA

GCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGAC

ACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACA

AGCTGGAGTACAACGCCATCAGCGACAACGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAA

GGCCAACTTCAAGAGCTAGCCCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGAC

GCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGGGACCGATCCAGCCTCCGCGGCCCCGGTACC

GAATTCAAGGCCTCTCGAGCCTCTAGAAGGTGGCGGAATGGTGAGCAAGGGCGAGGAGCTGTTCACC

GGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCG

AGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCC

GTGCCCTGGCCCACCCTCGTGACCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCA

CATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCT

TCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCG

CATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAAC

TACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAGA

TCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGG

CGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGACCCCA

ACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGAC

GAGCTGTACAAGTAG 

 

 

E. CMV IE94::DRD2-V2tail-CIBN-BLITz-1-tTA-SV40Pa (7404 bp) 

 

 

Amino acid sequence 

MKTIIALSYIFCLVFADYKDDDDASMDPLNLSWYDDDLERQNWSRPFNGSEGKADRPHYNYYAMLLTLLI

FIIVFGNVLVCMAVSREKALQTTTNYLIVSLAVADLLVATLVMPWVVYLEVVGEWKFSRIHCDIFVTLDV

MMCTASILNLCAISIDRYTAVAMPMLYNTRYSSKRRVTVMIAIVWVLSFTISCPLLFGLNNTDQNECIIANP

AFVVYSSIVSFYVPFIVTLLVYIKIYIVLRKRRKRVNTKRSSRAFRANLKTPLKGNCTHPEDMKLCTVIMKSN

GSFPVNRRRMDAARRAQELEMEMLSSTSPPERTRYSPIPPSHHQLTLPDPSHHGLHSNPDSPAKPEKNGHAK

IVNPRIAKFFEIQTMPNGKTRTSLKTMSRRKLSQQKEKKATQMLAIVLGVFIICWLPFFITHILNIHCDCNIPP

VLYSAFTWLGYVNSAVNPIIYTTFNIEFRKAFMKILHCEFGRTPPSLGPQDESCTTASSSLAKDTSSLQLPPLE

RLTLGGSGGLEGGMNGAIGGDLLLNFPDMSVLERQRAHLKYLNPTFDSPLAGFFADSSMITGGEMDSYLST

AGLNLPMMYGETTVEGDSRLSISPETTLGTGNFKKRKFDTETKDCNEKKKKMTMNRDDLVEEGEEEKSKI

TEQNNGSTKSIKKMKHKAKKEENNFSNDSSKVTKELEKTDYIHGGGGSGGGGSGGGGACGSGSGEFLATT

LERIEKNFVITDPRLPDNPIIFASDSFLQLTEYSREEILGRNCRFLQGPETDRATVRKIRDAIDNQTEVTVQLIN

YTKSGKKFWNVFHLQPMRDYKGDVQYFIGVQLDGTERLHGAAEREAVCLIKKTAFQIAENLYFQGSRLDK

SKVINSALELLNEVGIEGLTTRKLAQKLGVEQPTLYWHVKNKRALLDALAIEMLDRHHTHFCPLEGESWQ

DFLRNNAKSFRCALLSHRDGAKVHLGTRPTEKQYETLENQLAFLCQQGFSLENALYALSAVGHFTLGCVL

EDQEHQVAKEERETPTTDSMPPLLRQAIELFDHQGAEPAFLFGLELIICGLEKQLKCESGSEFDALDDFDLD

MLGSDALDDFDLDMLGSDALDDFDLDMLGSDALDDFDLDML* 
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DNA sequence 

ATGAAGACGATCATCGCCCTGAGCTACATCTTCTGCCTGGTATTCGCCGACTACAAGGACGATGATGA

CGCCAGCATGGATCCACTGAACCTGTCCTGGTACGATGACGATCTGGAGAGGCAGAACTGGAGCCGG

CCCTTCAATGGGTCAGAAGGGAAGGCAGACAGGCCCCACTACAACTACTATGCCATGCTGCTCACCCT

CCTCATCTTTATCATCGTCTTTGGCAATGTGCTGGTGTGCATGGCTGTATCCCGAGAGAAGGCTTTGCA

GACCACCACCAACTACTTGATAGTCAGCCTTGCTGTGGCTGATCTTCTGGTGGCCACACTGGTAATGCC

GTGGGTTGTCTACCTGGAGGTGGTGGGTGAGTGGAAATTCAGCAGGATTCACTGTGACATCTTTGTCA

CTCTGGATGTCATGATGTGCACAGCAAGCATCCTGAACCTGTGTGCCATCAGCATTGACAGGTACACA

GCTGTGGCAATGCCCATGCTGTATAACACACGCTACAGCTCCAAGCGCCGAGTTACTGTCATGATTGC

CATTGTCTGGGTCCTGTCCTTCACCATCTCCTGCCCACTGCTCTTCGGACTCAACAATACAGACCAGAA

TGAGTGTATCATTGCCAACCCTGCCTTTGTGGTCTACTCCTCCATTGTCTCATTCTACGTGCCCTTCATC

GTCACTCTGCTGGTCTATATCAAAATCTACATCGTCCTCCGGAAGCGCCGGAAGCGGGTCAACACCAA

GCGCAGCAGTCGAGCTTTCAGAGCCAACCTGAAGACACCACTCAAGGGCAACTGTACCCACCCTGAG

GACATGAAACTCTGCACCGTTATCATGAAGTCTAATGGGAGTTTCCCAGTGAACAGGCGGAGAATGGA

TGCTGCCCGCCGAGCTCAGGAGCTGGAAATGGAGATGCTGTCAAGCACCAGTCCCCCAGAGAGGACC

CGGTATAGCCCCATCCCTCCCAGTCACCACCAGCTCACTCTCCCTGATCCATCCCACCACGGCCTACAT

AGCAACCCTGACAGTCCTGCCAAACCAGAGAAGAATGGGCACGCCAAGATTGTCAATCCCAGGATTG

CCAAGTTCTTTGAGATCCAGACCATGCCCAATGGCAAAACCCGGACCTCCCTTAAGACGATGAGCCGC

AGAAAGCTCTCCCAGCAGAAGGAGAAGAAAGCCACTCAGATGCTTGCCATTGTTCTCGGTGTGTTCAT

CATCTGCTGGCTGCCCTTCTTCATCACGCACATCCTGAATATACACTGTGATTGCAACATCCCACCAGT

CCTCTACAGCGCCTTCACATGGCTGGGCTATGTCAACAGTGCCGTCAACCCCATCATCTACACCACCTT

CAACATCGAGTTCCGCAAGGCCTTCATGAAGATCTTGCACTGCGAATTCGGACGCACCCCACCCAGCC

TGGGTCCCCAAGATGAGTCCTGCACCACCGCCAGCTCCTCCCTGGCCAAGGACACTTCATCGCTTCAA

CTTCCTCCTCTTGAACGTCTTACTCTCGGTGGCTCTGGAGGTCTCGAGGGTGGCATGAATGGAGCTATA

GGAGGTGACCTTTTGCTCAATTTTCCTGACATGTCGGTCCTAGAGCGCCAAAGGGCTCACCTCAAGTAC

CTCAATCCCACCTTTGATTCTCCTCTCGCCGGCTTCTTTGCCGATTCTTCAATGATTACCGGCGGCGAGA

TGGACAGCTATCTTTCGACTGCCGGTTTGAATCTTCCGATGATGTACGGTGAGACGACGGTGGAAGGT

GATTCAAGACTCTCAATTTCGCCGGAAACGACGCTTGGGACTGGAAATTTCAAGAAACGGAAGTTTGA

TACAGAGACTAAGGATTGTAATGAGAAGAAGAAGAAGATGACGATGAACAGAGATGACCTAGTAGA

AGAAGGAGAAGAAGAGAAGTCGAAAATAACAGAGCAAAACAATGGGAGCACAAAAAGCATCAAGAA

GATGAAACACAAAGCCAAGAAAGAAGAGAACAATTTCTCTAATGATTCATCTAAAGTGACGAAGGAA

TTGGAGAAAACGGATTATATTCATGGTGGCGGTGGCTCTGGAGGTGGTGGGTCCGGAGGAGGCGGCG

CATGCGGTAGTGGTAGTGGGGAGTTTCTGGCAACCACACTGGAACGGATCGAGAAAAATTTCGTGATT

ACTGATCCGAGACTGCCTGACAACCCAATCATTTTTGCGAGCGATTCCTTCCTGCAGCTGACAGAATAT

TCTCGGGAAGAGATCCTGGGGCGCAATTGCCGTTTTCTGCAGGGACCCGAGACAGACCGTGCCACTGT

TCGGAAAATCAGAGATGCTATTGACAACCAGACTGAAGTGACCGTTCAGCTGATCAATTATACCAAGA

GCGGCAAGAAGTTCTGGAACGTGTTCCACCTGCAGCCGATGCGCGATTATAAGGGCGACGTCCAGTAC

TTCATTGGCGTGCAGCTGGATGGCACCGAACGTCTTCATGGCGCCGCTGAGCGTGAGGCGGTCTGCCT

GATCAAAAAGACAGCCTTTCAGATTGCTGAGAACCTGTACTTCCAGGGCTCTAGATTAGATAAAAGTA

AAGTGATTAACAGCGCATTAGAGCTGCTTAATGAGGTCGGAATCGAAGGTTTAACAACCCGTAAACTC

GCCCAGAAGCTAGGTGTAGAGCAGCCTACATTGTATTGGCATGTAAAAAATAAGCGGGCTTTGCTCGA

CGCCTTAGCCATTGAGATGTTAGATAGGCACCATACTCACTTTTGCCCTTTAGAAGGGGAAAGCTGGC

AAGATTTTTTACGTAATAACGCTAAAAGTTTTAGATGTGCTTTACTAAGTCATCGCGATGGAGCAAAA

GTACATTTAGGTACACGGCCTACAGAAAAACAGTATGAAACTCTCGAAAATCAATTAGCCTTTTTATG

CCAACAAGGTTTTTCACTAGAGAATGCATTATATGCACTCAGCGCTGTGGGGCATTTTACTTTAGGTTG

CGTATTGGAAGATCAAGAGCATCAAGTCGCTAAAGAAGAAAGGGAAACACCTACTACTGATAGTATG

CCGCCATTATTACGACAAGCTATCGAATTATTTGATCACCAAGGTGCAGAGCCAGCCTTCTTATTCGGC

CTTGAATTGATCATATGCGGATTAGAAAAACAACTTAAATGTGAAAGTGGGTCCGAATTCGACGCATT

GGACGATTTTGATCTGGATATGCTGGGAAGTGACGCCCTCGATGATTTTGACCTTGACATGCTTGGTTC

GGATGCCCTTGATGACTTTGACCTCGACATGCTCGGCAGTGACGCCCTTGATGATTTCGACCTGGACAT

GCTGTAG 
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F. CMV IE94::β-Arrestin2-TEV-N P2A TdTomato-SV40pA (7184 bp) 

 

 

Amino acid sequence 

MGEKPGTRVFKKSSPNCKLTVYLGKRDFVDHLDKVDPVDGVVLVDPDYLKDRKVFVTLTCAFRYGREDL

DVLGLSFRKDLFIATYQAFPPMPNPPRPPTRLQDRLLKKLGQHAHPFFFTIPQNLPCSVTLQPGPEDTGKACG

VDFEIRAFCAKSIEEKSHKRNSVRLIIRKVQFAPETPGPQPSAETTRHFLMSDRRSLHLEASLDKELYYHGEP

LNVNVHVTNNSAKTVKKIRVSVRQYADICLFSTAQYKCPVAQLEQDDQVSPSSTFCKVYTITPLLSDNREK

RGLALDGQLKHEDTNLASSTIVKEGANKEVLGILVSYRVKVKLVVSRGGDVSVELPFVLMHPKPHDHITLP

RPQSAPREIDIPVDTNLIEFDTNYATDDDIVFEDFARLRLKGMKDDDCDDQFCLSSLEGGGGSGGGGSGGG

GIEGMGESLFKGPRDYNPISSTICHLTNESDGHTTSLYGIGFGPFIITNKHLFRRNNGTLLVQSLHGVFKVKN

TTTLQQHLIDGRDMIIIRMPKDFPPFPQKLKFREPQREERICLVTTNFQACGSGATNFSLLKQAGDVEENPGP

EFMVSKGEEVIKEFMRFKVRMEGSMNGHEFEIEGEGEGRPYEGTQTAKLKVTKGGPLPFAWDILSPQFMY

GSKAYVKHPADIPDYKKLSFPEGFKWERVMNFEDGGLVTVTQDSSLQDGTLIYKVKMRGTNFPPDGPVM

QKKTMGWEASTERLYPRDGVLKGEIHQALKLKDGGRYLVEFKTIYMAKKPVQLPGYYYVDTKLDITSHN

EDYTIVEQYERSEGRHHLFLGHGTGSTGSGSSGTASSEDNNMAVIKEFMRFKVRMEGSMNGHEFEIEGEGE

GRPYEGTQTAKLKVTKGGPLPFAWDILSPQFMYGSKAYVKHPADIPDYKKLSFPEGFKWERVMNFEDGGL

VTVTQDSSLQDGTLIYKVKMRGTNFPPDGPVMQKKTMGWEASTERLYPRDGVLKGEIHQALKLKDGGRY

LVEFKTIYMAKKPVQLPGYYYVDTKLDITSHNEDYTIVEQYERSEGRHHLFLYGMDELYK* 

 

DNA sequence 

ATGGGTGAAAAACCCGGGACCAGGGTCTTCAAGAAGTCGAGCCCTAACTGCAAGCTCACCGTGTACTT

GGGCAAGCGTGACTTTGTGGATCACTTGGACAAAGTGGATCCTGTCGATGGTGTGGTGCTTGTGGATC

CTGACTACTTGAAGGACCGGAAAGTGTTTGTGACCCTCACCTGTGCCTTCCGCTATGGCCGAGAAGAC

CTGGATGTACTGGGCCTGTCTTTCCGCAAAGATCTGTTCATCGCCACCTACCAGGCCTTCCCCCCCATG

CCCAACCCACCTCGGCCCCCCACCCGCCTACAGGACCGACTGCTGAAGAAGTTGGGCCAGCATGCCCA

CCCCTTTTTTTTCACAATACCCCAGAATTTGCCTTGCTCCGTCACACTGCAGCCAGGACCGGAGGACAC

AGGGAAGGCCTGTGGAGTAGACTTTGAGATTCGAGCCTTCTGTGCCAAATCTATAGAAGAAAAAAGCC

ACAAAAGGAACTCCGTGCGGCTTATCATCAGAAAGGTACAGTTTGCTCCTGAGACACCCGGCCCCCAG

CCATCAGCTGAAACCACACGCCACTTCCTCATGTCTGACCGGAGGTCCCTGCACCTAGAGGCTTCCCTG

GACAAAGAGCTGTACTACCATGGGGAACCCCTCAATGTCAACGTCCACGTCACCAACAATTCTGCCAA

GACCGTCAAGAAGATCAGAGTGTCTGTGAGACAGTATGCCGACATTTGCCTCTTCAGCACCGCGCAGT

ACAAGTGTCCTGTGGCTCAGCTTGAACAAGATGACCAGGTGTCTCCCAGTTCCACATTCTGCAAGGTG

TACACCATAACCCCGCTGCTCAGTGACAACCGAGAGAAGCGTGGCCTTGCCCTTGATGGGCAACTCAA

GCACGAAGACACCAACCTGGCTTCCAGCACCATTGTGAAGGAGGGAGCCAACAAGGAGGTGCTGGGA

ATCCTAGTATCCTACAGGGTCAAGGTGAAGCTGGTGGTGTCTCGAGGCGGGGATGTCTCCGTGGAGCT

ACCTTTCGTCCTAATGCACCCCAAGCCCCACGACCACATCACCCTTCCCCGACCCCAGTCAGCCCCCCG

GGAAATAGACATCCCTGTGGATACCAACCTCATTGAATTCGATACCAACTATGCCACAGACGACGACA

TCGTGTTTGAGGACTTTGCGAGGCTTCGGCTGAAGGGGATGAAGGATGACGACTGTGATGACCAGTTC

TGCCTGAGCTCACTCGAAGGTGGCGGTGGCTCTGGAGGTGGTGGGTCCGGAGGAGGCGGCATCGAGG

GTATGGGCGAGAGCCTGTTCAAGGGACCTAGGGACTACAACCCTATCAGTAGCACAATTTGTCACCTG

ACCAACGAGAGTGATGGCCACACAACAAGCCTGTACGGCATCGGGTTCGGACCCTTTATCATCACCAA

CAAGCACCTGTTCAGGCGGAATAATGGCACTCTGCTGGTGCAGAGCCTGCACGGGGTGTTCAAAGTGA

AGAACACAACCACTCTGCAGCAGCACCTGATCGATGGGCGGGATATGATCATCATTAGGATGCCCAAG

GACTTCCCCCCTTTTCCTCAGAAACTGAAGTTCCGAGAGCCCCAGAGAGAGGAGAGAATCTGTCTGGT

GACCACAAACTTTCAGGCATGCGGAAGCGGAGCTACTAACTTCAGCCTGCTGAAGCAGGCTGGAGAC

GTGGAGGAGAACCCTGGACCTGAATTCATGGTGAGCAAGGGCGAGGAGGTCATCAAAGAGTTCATGC

GCTTCAAGGTGCGCATGGAGGGCTCCATGAACGGCCACGAGTTCGAGATCGAGGGCGAGGGCGAGGG
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CCGCCCCTACGAGGGCACCCAGACCGCCAAGCTGAAGGTGACCAAGGGCGGCCCCCTGCCCTTCGCCT

GGGACATCCTGTCCCCCCAGTTCATGTACGGCTCCAAGGCGTACGTGAAGCACCCCGCCGACATCCCC

GATTACAAGAAGCTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCGCGTGATGAACTTCGAGGACGGCGG

TCTGGTGACCGTGACCCAGGACTCCTCCCTGCAGGACGGCACGCTGATCTACAAGGTGAAGATGCGCG

GCACCAACTTCCCCCCCGACGGCCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGGCCTCCACCGA

GCGCCTGTACCCCCGCGACGGCGTGCTGAAGGGCGAGATCCACCAGGCCCTGAAGCTGAAGGACGGC

GGCCGCTACCTGGTGGAGTTCAAGACCATCTACATGGCCAAGAAGCCCGTGCAACTGCCCGGCTACTA

CTACGTGGACACCAAGCTGGACATCACCTCCCACAACGAGGACTACACCATCGTGGAACAGTACGAG

CGCTCCGAGGGCCGCCACCACCTGTTCCTGGGGCATGGCACCGGCAGCACCGGCAGCGGCAGTTCCGG

CACCGCCTCCTCCGAGGACAACAACATGGCCGTCATCAAAGAGTTCATGCGCTTCAAGGTGCGCATGG

AGGGCTCCATGAACGGCCACGAGTTCGAGATCGAGGGCGAGGGCGAGGGCCGCCCCTACGAGGGCAC

CCAGACCGCCAAGCTGAAGGTGACCAAGGGCGGCCCCCTGCCCTTCGCCTGGGACATCCTGTCCCCCC

AGTTCATGTACGGCTCCAAGGCGTACGTGAAGCACCCCGCCGACATCCCCGATTACAAGAAGCTGTCC

TTCCCCGAGGGCTTCAAGTGGGAGCGCGTGATGAACTTCGAGGACGGCGGTCTGGTGACCGTGACCCA

GGACTCCTCCCTGCAGGACGGCACGCTGATCTACAAGGTGAAGATGCGCGGCACCAACTTCCCCCCCG

ACGGCCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGGCCTCCACCGAGCGCCTGTACCCCCGCGA

CGGCGTGCTGAAGGGCGAGATCCACCAGGCCCTGAAGCTGAAGGACGGCGGCCGCTACCTGGTGGAG

TTCAAGACCATCTACATGGCCAAGAAGCCCGTGCAACTGCCCGGCTACTACTACGTGGACACCAAGCT

GGACATCACCTCCCACAACGAGGACTACACCATCGTGGAACAGTACGAGCGCTCCGAGGGCCGCCAC

CACCTGTTCCTGTACGGCATGGACGAGCTGTACAAGTAG 

 

 

G. CMV IE94::DRD2-V2tail-TEV-N-BLITz-1-tTA-SV40pA (7428 bp) 

 

L. pAAV hSYN::DRD2-V2tail-TEV-N-BLITz-1-tTA-bGHpA (7108 bp) 

 

 

Amino acid sequence 

MKTIIALSYIFCLVFADYKDDDDASMDPLNLSWYDDDLERQNWSRPFNGSEGKADRPHYNYYAMLLTLLI

FIIVFGNVLVCMAVSREKALQTTTNYLIVSLAVADLLVATLVMPWVVYLEVVGEWKFSRIHCDIFVTLDV

MMCTASILNLCAISIDRYTAVAMPMLYNTRYSSKRRVTVMIAIVWVLSFTISCPLLFGLNNTDQNECIIANP

AFVVYSSIVSFYVPFIVTLLVYIKIYIVLRKRRKRVNTKRSSRAFRANLKTPLKGNCTHPEDMKLCTVIMKSN

GSFPVNRRRMDAARRAQELEMEMLSSTSPPERTRYSPIPPSHHQLTLPDPSHHGLHSNPDSPAKPEKNGHAK

IVNPRIAKFFEIQTMPNGKTRTSLKTMSRRKLSQQKEKKATQMLAIVLGVFIICWLPFFITHILNIHCDCNIPP

VLYSAFTWLGYVNSAVNPIIYTTFNIEFRKAFMKILHCEFGRTPPSLGPQDESCTTASSSLAKDTSSLQLPPLE

RLTLGGSGGLEMGESLFKGPRDYNPISSTICHLTNESDGHTTSLYGIGFGPFIITNKHLFRRNNGTLLVQSLH

GVFKVKNTTTLQQHLIDGRDMIIIRMPKDFPPFPQKLKFREPQREERICLVTTNFQELGSGSGEFLATTLERIE

KNFVITDPRLPDNPIIFASDSFLQLTEYSREEILGRNCRFLQGPETDRATVRKIRDAIDNQTEVTVQLINYTKS

GKKFWNVFHLQPMRDYKGDVQYFIGVQLDGTERLHGAAEREAVCLIKKTAFQIAENLYFQGSRLDKSKVI

NSALELLNEVGIEGLTTRKLAQKLGVEQPTLYWHVKNKRALLDALAIEMLDRHHTHFCPLEGESWQDFLR

NNAKSFRCALLSHRDGAKVHLGTRPTEKQYETLENQLAFLCQQGFSLENALYALSAVGHFTLGCVLEDQE

HQVAKEERETPTTDSMPPLLRQAIELFDHQGAEPAFLFGLELIICGLEKQLKCESGSAYSRARTKNNYGSTIE
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GLLDLPDDDAPEEAGLAAPRLSFLPAGHTRRLSTAPPTDVSLGDELHLDGEDVAMAHADALDDFDLDMLG

DGDSPGPGFTPHDSAPYGALDMADFEFEQMFTDALGIDEYGG* 

 

DNA sequence 

ATGAAGACGATCATCGCCCTGAGCTACATCTTCTGCCTGGTATTCGCCGACTACAAGGACGATGATGA

CGCCAGCATGGATCCACTGAACCTGTCCTGGTACGATGACGATCTGGAGAGGCAGAACTGGAGCCGG

CCCTTCAATGGGTCAGAAGGGAAGGCAGACAGGCCCCACTACAACTACTATGCCATGCTGCTCACCCT

CCTCATCTTTATCATCGTCTTTGGCAATGTGCTGGTGTGCATGGCTGTATCCCGAGAGAAGGCTTTGCA

GACCACCACCAACTACTTGATAGTCAGCCTTGCTGTGGCTGATCTTCTGGTGGCCACACTGGTAATGCC

GTGGGTTGTCTACCTGGAGGTGGTGGGTGAGTGGAAATTCAGCAGGATTCACTGTGACATCTTTGTCA

CTCTGGATGTCATGATGTGCACAGCAAGCATCCTGAACCTGTGTGCCATCAGCATTGACAGGTACACA

GCTGTGGCAATGCCCATGCTGTATAACACACGCTACAGCTCCAAGCGCCGAGTTACTGTCATGATTGC

CATTGTCTGGGTCCTGTCCTTCACCATCTCCTGCCCACTGCTCTTCGGACTCAACAATACAGACCAGAA

TGAGTGTATCATTGCCAACCCTGCCTTTGTGGTCTACTCCTCCATTGTCTCATTCTACGTGCCCTTCATC

GTCACTCTGCTGGTCTATATCAAAATCTACATCGTCCTCCGGAAGCGCCGGAAGCGGGTCAACACCAA

GCGCAGCAGTCGAGCTTTCAGAGCCAACCTGAAGACACCACTCAAGGGCAACTGTACCCACCCTGAG

GACATGAAACTCTGCACCGTTATCATGAAGTCTAATGGGAGTTTCCCAGTGAACAGGCGGAGAATGGA

TGCTGCCCGCCGAGCTCAGGAGCTGGAAATGGAGATGCTGTCAAGCACCAGTCCCCCAGAGAGGACC

CGGTATAGCCCCATCCCTCCCAGTCACCACCAGCTCACTCTCCCTGATCCATCCCACCACGGCCTACAT

AGCAACCCTGACAGTCCTGCCAAACCAGAGAAGAATGGGCACGCCAAGATTGTCAATCCCAGGATTG

CCAAGTTCTTTGAGATCCAGACCATGCCCAATGGCAAAACCCGGACCTCCCTTAAGACGATGAGCCGC

AGAAAGCTCTCCCAGCAGAAGGAGAAGAAAGCCACTCAGATGCTTGCCATTGTTCTCGGTGTGTTCAT

CATCTGCTGGCTGCCCTTCTTCATCACGCACATCCTGAATATACACTGTGATTGCAACATCCCACCAGT

CCTCTACAGCGCCTTCACATGGCTGGGCTATGTCAACAGTGCCGTCAACCCCATCATCTACACCACCTT

CAACATCGAGTTCCGCAAGGCCTTCATGAAGATCTTGCACTGCGAATTCGGACGCACCCCACCCAGCC

TGGGTCCCCAAGATGAGTCCTGCACCACCGCCAGCTCCTCCCTGGCCAAGGACACTTCATCGCTTCAA

CTTCCTCCTCTTGAACGTCTTACTCTCGGTGGCTCTGGAGGTCTCGAGATGGGCGAGAGCCTGTTCAAG

GGACCTAGGGACTACAACCCTATCAGTAGCACAATTTGTCACCTGACCAACGAGAGTGATGGCCACAC

AACAAGCCTGTACGGCATCGGGTTCGGACCCTTTATCATCACCAACAAGCACCTGTTCAGGCGGAATA

ATGGCACTCTGCTGGTGCAGAGCCTGCACGGGGTGTTCAAAGTGAAGAACACAACCACTCTGCAGCAG

CACCTGATCGATGGGCGGGATATGATCATCATTAGGATGCCCAAGGACTTCCCCCCTTTTCCTCAGAA

ACTGAAGTTCCGAGAGCCCCAGAGAGAGGAGAGAATCTGTCTGGTGACCACAAACTTTCAGGAGCTC

GGTAGTGGTAGTGGGGAGTTTCTGGCAACCACACTGGAACGGATCGAGAAAAATTTCGTGATTACTGA

TCCGAGACTGCCTGACAACCCAATCATTTTTGCGAGCGATTCCTTCCTGCAGCTGACAGAATATTCTCG

GGAAGAGATCCTGGGGCGCAATTGCCGTTTTCTGCAGGGACCCGAGACAGACCGTGCCACTGTTCGGA

AAATCAGAGATGCTATTGACAACCAGACTGAAGTGACCGTTCAGCTGATCAATTATACCAAGAGCGGC

AAGAAGTTCTGGAACGTGTTCCACCTGCAGCCGATGCGCGATTATAAGGGCGACGTCCAGTACTTCAT

TGGCGTGCAGCTGGATGGCACCGAACGTCTTCATGGCGCCGCTGAGCGTGAGGCGGTCTGCCTGATCA

AAAAGACAGCCTTTCAGATTGCTGAGAACCTGTACTTCCAGGGCTCTAGATTAGATAAAAGTAAAGTG

ATTAACAGCGCATTAGAGCTGCTTAATGAGGTCGGAATCGAAGGTTTAACAACCCGTAAACTCGCCCA

GAAGCTAGGTGTAGAGCAGCCTACATTGTATTGGCATGTAAAAAATAAGCGGGCTTTGCTCGACGCCT

TAGCCATTGAGATGTTAGATAGGCACCATACTCACTTTTGCCCTTTAGAAGGGGAAAGCTGGCAAGAT

TTTTTACGTAATAACGCTAAAAGTTTTAGATGTGCTTTACTAAGTCATCGCGATGGAGCAAAAGTACAT

TTAGGTACACGGCCTACAGAAAAACAGTATGAAACTCTCGAAAATCAATTAGCCTTTTTATGCCAACA

AGGTTTTTCACTAGAGAATGCATTATATGCACTCAGCGCTGTGGGGCATTTTACTTTAGGTTGCGTATT

GGAAGATCAAGAGCATCAAGTCGCTAAAGAAGAAAGGGAAACACCTACTACTGATAGTATGCCGCCA

TTATTACGACAAGCTATCGAATTATTTGATCACCAAGGTGCAGAGCCAGCCTTCTTATTCGGCCTTGAA

TTGATCATATGCGGATTAGAAAAACAACTTAAATGTGAAAGTGGGTCCGCGTACAGCCGCGCGCGTAC

GAAAAACAATTACGGGTCTACCATCGAGGGCCTGCTCGATCTCCCGGACGACGACGCCCCCGAAGAG

GCGGGGCTGGCGGCTCCGCGCCTGTCCTTTCTCCCCGCGGGACACACGCGCAGACTGTCGACGGCCCC

CCCGACCGATGTCAGCCTGGGGGACGAGCTCCACTTAGACGGCGAGGACGTGGCGATGGCGCATGCC

GACGCGCTAGACGATTTCGATCTGGACATGTTGGGGGACGGGGATTCCCCGGGTCCGGGATTTACCCC
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CCACGACTCCGCCCCCTACGGCGCTCTGGATATGGCCGACTTCGAGTTTGAGCAGATGTTTACCGATGC

CCTTGGAATTGACGAGTACGGTGGGTAG 

 

H. CMV IE94::β-Arrestin2-TEV-C P2A TdTomato-SV40pA (7121 bp) 

 

M. pAAV hSYN::β-Arrestin2-TEV-C P2A TdTomato-WPRE-bGHpA 

 

 

Amino acid sequence 

MGEKPGTRVFKKSSPNCKLTVYLGKRDFVDHLDKVDPVDGVVLVDPDYLKDRKVFVTLTCAFRYGREDL

DVLGLSFRKDLFIATYQAFPPMPNPPRPPTRLQDRLLKKLGQHAHPFFFTIPQNLPCSVTLQPGPEDTGKACG

VDFEIRAFCAKSIEEKSHKRNSVRLIIRKVQFAPETPGPQPSAETTRHFLMSDRRSLHLEASLDKELYYHGEP

LNVNVHVTNNSAKTVKKIRVSVRQYADICLFSTAQYKCPVAQLEQDDQVSPSSTFCKVYTITPLLSDNREK

RGLALDGQLKHEDTNLASSTIVKEGANKEVLGILVSYRVKVKLVVSRGGDVSVELPFVLMHPKPHDHITLP

RPQSAPREIDIPVDTNLIEFDTNYATDDDIVFEDFARLRLKGMKDDDCDDQFCLSSLEGGGGSGGGGSGGG

GIEMSSMVSDTSCTFPSSDGIFWKHWIQTKDGQCGSPLVSTRDGFIVGIHSASNFTNTNNYFTSVPKNFMEL

LTNQEAQQWVSGWRLNADSVLWGGHKVFMACGSGATNFSLLKQAGDVEENPGPEFMVSKGEEVIKEFM

RFKVRMEGSMNGHEFEIEGEGEGRPYEGTQTAKLKVTKGGPLPFAWDILSPQFMYGSKAYVKHPADIPDY

KKLSFPEGFKWERVMNFEDGGLVTVTQDSSLQDGTLIYKVKMRGTNFPPDGPVMQKKTMGWEASTERLY

PRDGVLKGEIHQALKLKDGGRYLVEFKTIYMAKKPVQLPGYYYVDTKLDITSHNEDYTIVEQYERSEGRH

HLFLGHGTGSTGSGSSGTASSEDNNMAVIKEFMRFKVRMEGSMNGHEFEIEGEGEGRPYEGTQTAKLKVT

KGGPLPFAWDILSPQFMYGSKAYVKHPADIPDYKKLSFPEGFKWERVMNFEDGGLVTVTQDSSLQDGTLI

YKVKMRGTNFPPDGPVMQKKTMGWEASTERLYPRDGVLKGEIHQALKLKDGGRYLVEFKTIYMAKKPV

QLPGYYYVDTKLDITSHNEDYTIVEQYERSEGRHHLFLYGMDELYK* 

 

DNA sequence 

ATGGGTGAAAAACCCGGGACCAGGGTCTTCAAGAAGTCGAGCCCTAACTGCAAGCTCACCGTGTACTT

GGGCAAGCGTGACTTTGTGGATCACTTGGACAAAGTGGATCCTGTCGATGGTGTGGTGCTTGTGGATC

CTGACTACTTGAAGGACCGGAAAGTGTTTGTGACCCTCACCTGTGCCTTCCGCTATGGCCGAGAAGAC

CTGGATGTACTGGGCCTGTCTTTCCGCAAAGATCTGTTCATCGCCACCTACCAGGCCTTCCCCCCCATG

CCCAACCCACCTCGGCCCCCCACCCGCCTACAGGACCGACTGCTGAAGAAGTTGGGCCAGCACGCCCA

CCCCTTTTTTTTCACAATACCCCAGAATTTGCCTTGCTCCGTCACACTGCAGCCAGGACCGGAGGACAC

AGGGAAGGCCTGTGGAGTAGACTTTGAGATTCGAGCCTTCTGTGCCAAATCTATAGAAGAAAAAAGCC

ACAAAAGGAACTCCGTGCGGCTTATCATCAGAAAGGTACAGTTTGCTCCTGAGACACCCGGCCCCCAG

CCATCAGCTGAAACCACACGCCACTTCCTCATGTCTGACCGGAGGTCCCTGCACCTAGAGGCTTCCCTG

GACAAAGAGCTGTACTACCATGGGGAACCCCTCAATGTCAACGTCCACGTCACCAACAATTCTGCCAA

GACCGTCAAGAAGATCAGAGTGTCTGTGAGACAGTATGCCGACATTTGCCTCTTCAGCACCGCGCAGT

ACAAGTGTCCTGTGGCTCAGCTTGAACAAGATGACCAGGTGTCTCCCAGTTCCACATTCTGCAAGGTG

TACACCATAACCCCGCTGCTCAGTGACAACCGAGAGAAGCGTGGCCTTGCCCTTGATGGGCAACTCAA

GCACGAAGACACCAACCTGGCTTCCAGCACCATTGTGAAGGAGGGAGCCAACAAGGAGGTGCTGGGA

ATCCTAGTATCCTACAGGGTCAAGGTGAAGCTGGTGGTGTCTCGAGGCGGGGATGTCTCCGTGGAGCT

ACCTTTCGTCCTAATGCACCCCAAGCCCCACGACCACATCACCCTTCCCCGACCCCAGTCAGCCCCCCG
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GGAAATAGACATCCCTGTGGATACCAACCTCATTGAATTCGATACCAACTATGCCACAGACGACGACA

TCGTGTTTGAGGACTTTGCGAGGCTTCGGCTGAAGGGGATGAAGGATGACGACTGTGATGACCAGTTC

TGCCTGAGCTCACTCGAAGGTGGCGGTGGCTCTGGAGGTGGTGGGTCCGGAGGAGGCGGCATCGAGA

TGTCCAGCATGGTGAGCGATACTAGCTGTACCTTCCCATCATCTGACGGAATCTTCTGGAAGCACTGG

ATTCAGACTAAGGACGGCCAGTGTGGCAGCCCACTGGTGAGCACACGAGACGGATTCATCGTGGGGA

TTCACAGCGCCTCCAACTTTACAAACACCAATAACTATTTCACCTCAGTGCCAAAGAACTTTATGGAGC

TGCTGACCAACCAGGAGGCCCAGCAGTGGGTGAGCGGGTGGCGCCTGAACGCCGATTCCGTGCTGTG

GGGCGGGCACAAGGTGTTTATGGCATGCGGAAGCGGAGCTACTAACTTCAGCCTGCTGAAGCAGGCT

GGAGACGTGGAGGAGAACCCTGGACCTGAATTCATGGTGAGCAAGGGCGAGGAGGTCATCAAAGAGT

TCATGCGCTTCAAGGTGCGCATGGAGGGCTCCATGAACGGCCACGAGTTCGAGATCGAGGGCGAGGG

CGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCAAGCTGAAGGTGACCAAGGGCGGCCCCCTGCCC

TTCGCCTGGGACATCCTGTCCCCCCAGTTCATGTACGGCTCCAAGGCGTACGTGAAGCACCCCGCCGA

CATCCCCGATTACAAGAAGCTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCGCGTGATGAACTTCGAGG

ACGGCGGTCTGGTGACCGTGACCCAGGACTCCTCCCTGCAGGACGGCACGCTGATCTACAAGGTGAAG

ATGCGCGGCACCAACTTCCCCCCCGACGGCCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGGCCT

CCACCGAGCGCCTGTACCCCCGCGACGGCGTGCTGAAGGGCGAGATCCACCAGGCCCTGAAGCTGAA

GGACGGCGGCCGCTACCTGGTGGAGTTCAAGACCATCTACATGGCCAAGAAGCCCGTGCAACTGCCCG

GCTACTACTACGTGGACACCAAGCTGGACATCACCTCCCACAACGAGGACTACACCATCGTGGAACAG

TACGAGCGCTCCGAGGGCCGCCACCACCTGTTCCTGGGGCATGGCACCGGCAGCACCGGCAGCGGCA

GTTCCGGCACCGCCTCCTCCGAGGACAACAACATGGCCGTCATCAAAGAGTTCATGCGCTTCAAGGTG

CGCATGGAGGGCTCCATGAACGGCCACGAGTTCGAGATCGAGGGCGAGGGCGAGGGCCGCCCCTACG

AGGGCACCCAGACCGCCAAGCTGAAGGTGACCAAGGGCGGCCCCCTGCCCTTCGCCTGGGACATCCTG

TCCCCCCAGTTCATGTACGGCTCCAAGGCGTACGTGAAGCACCCCGCCGACATCCCCGATTACAAGAA

GCTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCGCGTGATGAACTTCGAGGACGGCGGTCTGGTGACCG

TGACCCAGGACTCCTCCCTGCAGGACGGCACGCTGATCTACAAGGTGAAGATGCGCGGCACCAACTTC

CCCCCCGACGGCCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGGCCTCCACCGAGCGCCTGTACC

CCCGCGACGGCGTGCTGAAGGGCGAGATCCACCAGGCCCTGAAGCTGAAGGACGGCGGCCGCTACCT

GGTGGAGTTCAAGACCATCTACATGGCCAAGAAGCCCGTGCAACTGCCCGGCTACTACTACGTGGACA

CCAAGCTGGACATCACCTCCCACAACGAGGACTACACCATCGTGGAACAGTACGAGCGCTCCGAGGG

CCGCCACCACCTGTTCCTGTACGGCATGGACGAGCTGTACAAGTAG 

 

 

I. CMV IE94::NPY1R-V2tail-TEV-N-BLITz-1-tTA-SV40pA 

 

 

Amino acid sequence 

MKTIIALSYIFCLVFADYKDDDDASIDMNSTLFSQVENHSVHSNFSEKNAQLLAFENDDCHLPLAMIFTLAL

AYGAVIILGVSGNLALIIIILKQKEMRNVTNILIVNLSFSDLLVAIMCLPFTFVYTLMDHWVFGEAMCKLNPF

VQCVSITVSIFSLVLIAVERHQLIINPRGWRPNNRHAYVGIAVIWVLAVASSLPFLIYQVMTDEPFQNVTLDA

YKDKYVCFDQFPSDSHRLSYTTLLLVLQYFGPLCFIFICYFKIYIRLKRRNNMMDKMRDNKYRSSETKRINI

MLLSIVVAFAVCWLPLTIFNTVFDWNHQIIATCNHNLLFLLCHLTAMISTCVNPIFYGFLNKNFQRDLQFFFN

FCDFRSRDDDYETIAMSTMHTDVSKTSLKQASPVAFKKINNNDDNEKIIDTGGRTPPSLGPQDESCTTASSS

LAKDTSSLEMGESLFKGPRDYNPISSTICHLTNESDGHTTSLYGIGFGPFIITNKHLFRRNNGTLLVQSLHGVF

KVKNTTTLQQHLIDGRDMIIIRMPKDFPPFPQKLKFREPQREERICLVTTNFQELGSGSGEFLATTLERIEKNF

VITDPRLPDNPIIFASDSFLQLTEYSREEILGRNCRFLQGPETDRATVRKIRDAIDNQTEVTVQLINYTKSGKK

FWNVFHLQPMRDYKGDVQYFIGVQLDGTERLHGAAEREAVCLIKKTAFQIAENLYFQGSRLDKSKVINSA

LELLNEVGIEGLTTRKLAQKLGVEQPTLYWHVKNKRALLDALAIEMLDRHHTHFCPLEGESWQDFLRNNA
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KSFRCALLSHRDGAKVHLGTRPTEKQYETLENQLAFLCQQGFSLENALYALSAVGHFTLGCVLEDQEHQV

AKEERETPTTDSMPPLLRQAIELFDHQGAEPAFLFGLELIICGLEKQLKCESGSAYSRARTKNNYGSTIEGLL

DLPDDDAPEEAGLAAPRLSFLPAGHTRRLSTAPPTDVSLGDELHLDGEDVAMAHADALDDFDLDMLGDG

DSPGPGFTPHDSAPYGALDMADFEFEQMFTDALGIDEYGG* 

 

DNA sequence 

ATGAAGACGATCATCGCCCTGAGCTACATCTTCTGCCTGGTATTCGCCGACTACAAGGACGATGATGA

CGCCAGCATCGATATGAATTCAACACTTTTTTCTCAGGTGGAGAATCATAGTGTCCATTCCAATTTCAG

TGAGAAGAACGCACAGCTGCTTGCGTTTGAGAATGACGATTGTCACCTGCCACTGGCTATGATTTTCA

CCCTCGCCCTGGCTTACGGAGCCGTCATCATACTGGGCGTTTCAGGAAACCTCGCTCTCATCATTATCA

TTCTTAAGCAAAAAGAAATGAGGAATGTGACGAACATTTTGATAGTCAATCTGTCATTTAGCGATCTC

CTCGTAGCAATTATGTGTCTTCCATTTACCTTTGTGTACACTCTGATGGACCACTGGGTGTTTGGCGAG

GCCATGTGCAAATTGAACCCTTTCGTGCAGTGTGTCTCCATTACGGTGTCCATATTCTCTCTCGTCCTGA

TTGCCGTCGAAAGACATCAGCTGATTATCAATCCCCGAGGGTGGCGACCTAATAACCGCCATGCTTAC

GTGGGAATAGCGGTAATCTGGGTGTTGGCGGTGGCCAGTTCCCTGCCCTTCCTCATTTACCAGGTGATG

ACAGACGAGCCTTTTCAAAATGTAACTCTTGACGCTTATAAGGATAAGTATGTGTGTTTCGACCAGTTC

CCCAGTGACTCCCACAGATTGAGTTATACAACACTGCTGTTGGTTCTTCAGTACTTCGGCCCCCTCTGT

TTTATCTTTATATGCTACTTCAAGATCTATATCAGACTCAAACGCAGGAATAACATGATGGACAAGAT

GAGAGATAACAAATACCGCAGCTCAGAGACTAAGCGCATCAACATTATGCTGCTGTCCATTGTGGTTG

CGTTCGCAGTTTGTTGGCTGCCTCTTACAATCTTTAACACTGTGTTCGATTGGAATCATCAGATCATCG

CAACCTGTAACCATAACCTGTTGTTCCTGCTCTGCCATTTGACAGCCATGATCAGTACATGCGTGAACC

CGATCTTTTACGGATTTTTGAACAAGAACTTCCAGCGGGACCTGCAGTTTTTTTTCAACTTTTGCGATTT

CCGCTCCCGGGATGACGATTACGAGACAATAGCAATGAGTACAATGCACACGGACGTTTCTAAAACG

AGTCTGAAGCAGGCCAGCCCCGTGGCTTTCAAGAAAATAAACAACAACGACGACAATGAAAAAATTA

TCGATACCGGTGGACGCACCCCACCCAGCCTGGGTCCCCAAGATGAGTCCTGCACCACCGCCAGCTCC

TCCCTGGCCAAGGACACTTCATCGCTCGAGATGGGCGAGAGCCTGTTCAAGGGACCTAGGGACTACAA

CCCTATCAGTAGCACAATTTGTCACCTGACCAACGAGAGTGATGGCCACACAACAAGCCTGTACGGCA

TCGGGTTCGGACCCTTTATCATCACCAACAAGCACCTGTTCAGGCGGAATAATGGCACTCTGCTGGTG

CAGAGCCTGCACGGGGTGTTCAAAGTGAAGAACACAACCACTCTGCAGCAGCACCTGATCGATGGGC

GGGATATGATCATCATTAGGATGCCCAAGGACTTCCCCCCTTTTCCTCAGAAACTGAAGTTCCGAGAG

CCCCAGAGAGAGGAGAGAATCTGTCTGGTGACCACAAACTTTCAGGAGCTCGGTAGTGGTAGTGGGG

AGTTTCTGGCAACCACACTGGAACGGATCGAGAAAAATTTCGTGATTACTGATCCGAGACTGCCTGAC

AACCCAATCATTTTTGCGAGCGATTCCTTCCTGCAGCTGACAGAATATTCTCGGGAAGAGATCCTGGG

GCGCAATTGCCGTTTTCTGCAGGGACCCGAGACAGACCGTGCCACTGTTCGGAAAATCAGAGATGCTA

TTGACAACCAGACTGAAGTGACCGTTCAGCTGATCAATTATACCAAGAGCGGCAAGAAGTTCTGGAAC

GTGTTCCACCTGCAGCCGATGCGCGATTATAAGGGCGACGTCCAGTACTTCATTGGCGTGCAGCTGGA

TGGCACCGAACGTCTTCATGGCGCCGCTGAGCGTGAGGCGGTCTGCCTGATCAAAAAGACAGCCTTTC

AGATTGCTGAGAACCTGTACTTCCAGGGCTCTAGATTAGATAAAAGTAAAGTGATTAACAGCGCATTA

GAGCTGCTTAATGAGGTCGGAATCGAAGGTTTAACAACCCGTAAACTCGCCCAGAAGCTAGGTGTAGA

GCAGCCTACATTGTATTGGCATGTAAAAAATAAGCGGGCTTTGCTCGACGCCTTAGCCATTGAGATGT

TAGATAGGCACCATACTCACTTTTGCCCTTTAGAAGGGGAAAGCTGGCAAGATTTTTTACGTAATAAC

GCTAAAAGTTTTAGATGTGCTTTACTAAGTCATCGCGATGGAGCAAAAGTACATTTAGGTACACGGCC

TACAGAAAAACAGTATGAAACTCTCGAAAATCAATTAGCCTTTTTATGCCAACAAGGTTTTTCACTAG

AGAATGCATTATATGCACTCAGCGCTGTGGGGCATTTTACTTTAGGTTGCGTATTGGAAGATCAAGAG

CATCAAGTCGCTAAAGAAGAAAGGGAAACACCTACTACTGATAGTATGCCGCCATTATTACGACAAGC

TATCGAATTATTTGATCACCAAGGTGCAGAGCCAGCCTTCTTATTCGGCCTTGAATTGATCATATGCGG

ATTAGAAAAACAACTTAAATGTGAAAGTGGGTCCGCGTACAGCCGCGCGCGTACGAAAAACAATTAC

GGGTCTACCATCGAGGGCCTGCTCGATCTCCCGGACGACGACGCCCCCGAAGAGGCGGGGCTGGCGG

CTCCGCGCCTGTCCTTTCTCCCCGCGGGACACACGCGCAGACTGTCGACGGCCCCCCCGACCGATGTC

AGCCTGGGGGACGAGCTCCACTTAGACGGCGAGGACGTGGCGATGGCGCATGCCGACGCGCTAGACG

ATTTCGATCTGGACATGTTGGGGGACGGGGATTCCCCGGGTCCGGGATTTACCCCCCACGACTCCGCC

CCCTACGGCGCTCTGGATATGGCCGACTTCGAGTTTGAGCAGATGTTTACCGATGCCCTTGGAATTGAC

GAGTACGGTGGGTAG 

Nature Methods: doi:10.1038/nmeth.4234



 

 

J. CMV IE94::CB1R-V2tail-TEV-N-BLITz-1-tTA-SV40pA 

 

 

Amino acid sequence 

MKTIIALSYIFCLVFADYKDDDDASIDMKSILDGLADTTFRTITTDLLYVGSNDIQYEDIKGDMASKLGYFPQ

KFPLTSFRGSPFQEKMTAGDNPQLVPADQVNITEFYNKSLSSFKENEENIQCGENFMDIECFMVLNPSQQLA

IAVLSLTLGTFTVLENLLVLCVILHSRSLRCRPSYHFIGSLAVADLLGSVIFVYSFIDFHVFHRKDSRNVFLFK

LGGVTASFTASVGSLFLTAIDRYISIHRPLAYKRIVTRPKAVVAFCLMWTIAIVIAVLPLLGWNCEKLQSVCS

DIFPHIDETYLMFWIGVTSVLLLFIVYAYMYILWKAHSHAVRMIQRGTQKSIIIHTSEDGKVQVTRPDQARM

DIRLAKTLVLILVVLIICWGPLLAIMVYDVFGKMNKLIKTVFAFCSMLCLLNSTVNPIIYALRSKDLRHAFRS

MFPSCEGTAQPLDNSMGDSDCLHKHANNAASVHRAAESCIKSTVKIAKVTMSVSTDTSAEALIDTGGRTPP

SLGPQDESCTTASSSLAKDTSSLEMGESLFKGPRDYNPISSTICHLTNESDGHTTSLYGIGFGPFIITNKHLFRR

NNGTLLVQSLHGVFKVKNTTTLQQHLIDGRDMIIIRMPKDFPPFPQKLKFREPQREERICLVTTNFQELGSGS

GEFLATTLERIEKNFVITDPRLPDNPIIFASDSFLQLTEYSREEILGRNCRFLQGPETDRATVRKIRDAIDNQTE

VTVQLINYTKSGKKFWNVFHLQPMRDYKGDVQYFIGVQLDGTERLHGAAEREAVCLIKKTAFQIAENLYF

QGSRLDKSKVINSALELLNEVGIEGLTTRKLAQKLGVEQPTLYWHVKNKRALLDALAIEMLDRHHTHFCPL

EGESWQDFLRNNAKSFRCALLSHRDGAKVHLGTRPTEKQYETLENQLAFLCQQGFSLENALYALSAVGHF

TLGCVLEDQEHQVAKEERETPTTDSMPPLLRQAIELFDHQGAEPAFLFGLELIICGLEKQLKCESGSAYSRA

RTKNNYGSTIEGLLDLPDDDAPEEAGLAAPRLSFLPAGHTRRLSTAPPTDVSLGDELHLDGEDVAMAHADA

LDDFDLDMLGDGDSPGPGFTPHDSAPYGALDMADFEFEQMFTDALGIDEYGG* 

 

DNA sequence 

ATGAAGACGATCATCGCCCTGAGCTACATCTTCTGCCTGGTATTCGCCGACTACAAGGACGATGATGA

CGCCAGCATCGATATGAAGAGCATTTTGGATGGGCTCGCTGATACCACATTCCGGACAATTACAACTG

ATCTGCTGTACGTGGGTTCAAACGATATTCAGTATGAGGACATAAAAGGCGATATGGCCTCTAAACTG

GGCTATTTCCCACAGAAGTTCCCTCTCACCAGCTTCCGCGGTAGCCCTTTTCAGGAGAAAATGACTGCG

GGAGACAATCCTCAGCTCGTCCCCGCAGACCAGGTGAACATTACTGAATTTTACAACAAGAGTTTGAG

CAGCTTTAAGGAGAACGAGGAGAACATACAGTGCGGAGAAAACTTTATGGACATTGAGTGCTTTATG

GTGCTGAATCCCAGTCAGCAGCTGGCTATAGCGGTGCTGTCCCTGACCCTTGGGACTTTCACGGTCTTG

GAGAATCTGCTGGTGCTGTGCGTCATCTTGCACAGCCGGTCACTGCGGTGTCGGCCAAGTTATCACTTT

ATTGGCTCACTCGCTGTCGCTGATCTCCTGGGCTCCGTGATTTTCGTTTATTCATTCATCGACTTCCATG

TCTTCCACCGGAAAGACTCACGGAACGTTTTTCTTTTCAAGCTTGGAGGCGTTACGGCCAGTTTTACTG

CTAGCGTAGGAAGCCTGTTCCTGACTGCGATCGACCGATACATCAGCATCCATAGACCACTCGCTTAT

AAGCGGATTGTAACACGCCCAAAGGCCGTGGTCGCCTTTTGCTTGATGTGGACGATTGCCATCGTCAT

CGCCGTGCTGCCACTGCTCGGGTGGAACTGCGAAAAGTTGCAGTCCGTGTGCAGTGACATCTTCCCCC

ATATCGACGAGACCTACCTCATGTTCTGGATTGGCGTAACAAGCGTTCTGTTGCTGTTTATTGTCTACG

CTTACATGTACATTCTGTGGAAGGCCCATAGTCACGCGGTCCGCATGATCCAGCGCGGTACCCAGAAG

TCAATAATTATTCACACATCTGAAGACGGCAAAGTACAGGTCACAAGACCGGACCAGGCTCGGATGG

ACATCAGGCTTGCTAAGACACTGGTGTTGATACTGGTGGTGCTGATTATCTGCTGGGGACCTCTCCTCG

CTATTATGGTGTACGACGTGTTCGGCAAGATGAATAAGTTGATCAAGACCGTATTTGCCTTCTGTTCTA

TGCTGTGCCTGCTTAATAGTACTGTGAACCCCATCATCTACGCCCTGCGCTCTAAAGACTTGCGCCACG

CCTTCCGGTCCATGTTTCCCTCCTGTGAGGGTACCGCACAGCCCCTCGACAACTCCATGGGGGATAGCG

ATTGCCTTCACAAGCATGCAAACAACGCAGCATCCGTCCACAGGGCGGCCGAGAGTTGCATCAAGTCT
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ACCGTTAAAATCGCTAAAGTTACTATGTCAGTCAGCACTGACACATCTGCCGAAGCTCTGATCGATAC

CGGTGGACGCACCCCACCCAGCCTGGGTCCCCAAGATGAGTCCTGCACCACCGCCAGCTCCTCCCTGG

CCAAGGACACTTCATCGCTCGAGATGGGCGAGAGCCTGTTCAAGGGACCTAGGGACTACAACCCTATC

AGTAGCACAATTTGTCACCTGACCAACGAGAGTGATGGCCACACAACAAGCCTGTACGGCATCGGGTT

CGGACCCTTTATCATCACCAACAAGCACCTGTTCAGGCGGAATAATGGCACTCTGCTGGTGCAGAGCC

TGCACGGGGTGTTCAAAGTGAAGAACACAACCACTCTGCAGCAGCACCTGATCGATGGGCGGGATAT

GATCATCATTAGGATGCCCAAGGACTTCCCCCCTTTTCCTCAGAAACTGAAGTTCCGAGAGCCCCAGA

GAGAGGAGAGAATCTGTCTGGTGACCACAAACTTTCAGGAGCTCGGTAGTGGTAGTGGGGAGTTTCTG

GCAACCACACTGGAACGGATCGAGAAAAATTTCGTGATTACTGATCCGAGACTGCCTGACAACCCAAT

CATTTTTGCGAGCGATTCCTTCCTGCAGCTGACAGAATATTCTCGGGAAGAGATCCTGGGGCGCAATT

GCCGTTTTCTGCAGGGACCCGAGACAGACCGTGCCACTGTTCGGAAAATCAGAGATGCTATTGACAAC

CAGACTGAAGTGACCGTTCAGCTGATCAATTATACCAAGAGCGGCAAGAAGTTCTGGAACGTGTTCCA

CCTGCAGCCGATGCGCGATTATAAGGGCGACGTCCAGTACTTCATTGGCGTGCAGCTGGATGGCACCG

AACGTCTTCATGGCGCCGCTGAGCGTGAGGCGGTCTGCCTGATCAAAAAGACAGCCTTTCAGATTGCT

GAGAACCTGTACTTCCAGGGCTCTAGATTAGATAAAAGTAAAGTGATTAACAGCGCATTAGAGCTGCT

TAATGAGGTCGGAATCGAAGGTTTAACAACCCGTAAACTCGCCCAGAAGCTAGGTGTAGAGCAGCCT

ACATTGTATTGGCATGTAAAAAATAAGCGGGCTTTGCTCGACGCCTTAGCCATTGAGATGTTAGATAG

GCACCATACTCACTTTTGCCCTTTAGAAGGGGAAAGCTGGCAAGATTTTTTACGTAATAACGCTAAAA

GTTTTAGATGTGCTTTACTAAGTCATCGCGATGGAGCAAAAGTACATTTAGGTACACGGCCTACAGAA

AAACAGTATGAAACTCTCGAAAATCAATTAGCCTTTTTATGCCAACAAGGTTTTTCACTAGAGAATGC

ATTATATGCACTCAGCGCTGTGGGGCATTTTACTTTAGGTTGCGTATTGGAAGATCAAGAGCATCAAGT

CGCTAAAGAAGAAAGGGAAACACCTACTACTGATAGTATGCCGCCATTATTACGACAAGCTATCGAAT

TATTTGATCACCAAGGTGCAGAGCCAGCCTTCTTATTCGGCCTTGAATTGATCATATGCGGATTAGAAA

AACAACTTAAATGTGAAAGTGGGTCCGCGTACAGCCGCGCGCGTACGAAAAACAATTACGGGTCTAC

CATCGAGGGCCTGCTCGATCTCCCGGACGACGACGCCCCCGAAGAGGCGGGGCTGGCGGCTCCGCGC

CTGTCCTTTCTCCCCGCGGGACACACGCGCAGACTGTCGACGGCCCCCCCGACCGATGTCAGCCTGGG

GGACGAGCTCCACTTAGACGGCGAGGACGTGGCGATGGCGCATGCCGACGCGCTAGACGATTTCGAT

CTGGACATGTTGGGGGACGGGGATTCCCCGGGTCCGGGATTTACCCCCCACGACTCCGCCCCCTACGG

CGCTCTGGATATGGCCGACTTCGAGTTTGAGCAGATGTTTACCGATGCCCTTGGAATTGACGAGTACG

GTGGGTAG 

 

 

K. CMV IE94::HTR1A-V2tail-TEV-N-BLITz-1-tTA-SV40pA 

 

 

Amino acid sequence 

MKTIIALSYIFCLVFADYKDDDDASIDMDVLSPGQGNNTTSPPAPFETGGNTTGISDVTVSYQVITSLLLGTLI

FCAVLGNACVVAAIALERSLQNVANYLIGSLAVTDLMVSVLVLPMAALYQVLNKWTLGQVTCDLFIALD

VLCCTSSILHLCAIALDRYWAITDPIDYVNKRTPRRAAALISLTWLIGFLISIPPMLGWRTPEDRSDPDACTIS

KDHGYTIYSTFGAFYIPLLLMLVLYGRIFRAARFRIRKTVKKVEKTGADTRHGASPAPQPKKSVNGESGSRN

WRLGVESKAGGALCANGAVRQGDDGAALEVIEVHRVGNSKEHLPLPSEAGPTPCAPASFERKNERNAEAK

RKMALARERKTVKTLGIIMGTFILCWLPFFIVALVLPFCESSCHMPTLLGAIINWLGYSNSLLNPVIYAYFNK

DFQNAFKKIIKCKFCRQIDTGGRTPPSLGPQDESCTTASSSLAKDTSSLEMGESLFKGPRDYNPISSTICHLTN

ESDGHTTSLYGIGFGPFIITNKHLFRRNNGTLLVQSLHGVFKVKNTTTLQQHLIDGRDMIIIRMPKDFPPFPQ

KLKFREPQREERICLVTTNFQELGSGSGEFLATTLERIEKNFVITDPRLPDNPIIFASDSFLQLTEYSREEILGR

NCRFLQGPETDRATVRKIRDAIDNQTEVTVQLINYTKSGKKFWNVFHLQPMRDYKGDVQYFIGVQLDGTE

RLHGAAEREAVCLIKKTAFQIAENLYFQGSRLDKSKVINSALELLNEVGIEGLTTRKLAQKLGVEQPTLYW
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HVKNKRALLDALAIEMLDRHHTHFCPLEGESWQDFLRNNAKSFRCALLSHRDGAKVHLGTRPTEKQYETL

ENQLAFLCQQGFSLENALYALSAVGHFTLGCVLEDQEHQVAKEERETPTTDSMPPLLRQAIELFDHQGAEP

AFLFGLELIICGLEKQLKCESGSAYSRARTKNNYGSTIEGLLDLPDDDAPEEAGLAAPRLSFLPAGHTRRLST

APPTDVSLGDELHLDGEDVAMAHADALDDFDLDMLGDGDSPGPGFTPHDSAPYGALDMADFEFEQMFTD

ALGIDEYGG* 

 

DNA sequence 

ATGAAGACGATCATCGCCCTGAGCTACATCTTCTGCCTGGTATTCGCCGACTACAAGGACGATGATGA

CGCCAGCATCGATATGGACGTGCTGAGTCCCGGCCAGGGCAACAACACCACTTCTCCACCGGCTCCGT

TCGAAACTGGCGGTAATACAACCGGCATCTCTGATGTTACCGTCAGTTATCAAGTGATCACTAGCCTG

CTGCTTGGTACTCTGATCTTCTGTGCCGTATTGGGAAACGCATGTGTGGTAGCAGCCATTGCCCTGGAG

CGCAGCCTTCAGAATGTGGCAAACTATTTGATTGGCTCACTGGCAGTGACGGACCTCATGGTGAGCGT

GCTCGTTCTTCCAATGGCAGCTCTCTATCAGGTTCTCAATAAGTGGACCCTGGGCCAAGTGACCTGTGA

CCTGTTTATCGCACTCGACGTGCTTTGTTGCACCTCTTCCATTTTGCATCTGTGTGCCATAGCATTGGAT

AGGTACTGGGCTATCACAGATCCGATCGACTACGTGAACAAGAGGACACCTCGGCGGGCTGCCGCTCT

GATCAGCTTGACGTGGCTGATTGGCTTTTTGATTAGTATACCTCCCATGCTTGGGTGGAGGACACCTGA

GGATAGAAGCGACCCTGACGCGTGTACCATTTCAAAGGATCACGGCTACACCATCTACTCCACCTTCG

GAGCATTCTATATACCACTGTTGTTGATGTTGGTGTTGTATGGACGGATATTCCGCGCCGCGCGGTTCA

GGATCCGGAAGACTGTAAAGAAAGTGGAAAAGACTGGGGCGGATACCCGGCATGGTGCCTCCCCCGC

TCCACAGCCCAAGAAGTCCGTGAACGGGGAGAGTGGGAGCAGGAACTGGAGATTGGGAGTGGAATCT

AAGGCCGGAGGGGCACTGTGTGCCAACGGTGCAGTAAGACAAGGAGACGACGGTGCTGCACTTGAAG

TAATCGAGGTGCATAGAGTGGGGAATAGTAAAGAACACCTGCCTCTCCCCTCCGAGGCCGGACCAACT

CCATGCGCCCCGGCCTCTTTTGAGCGGAAAAACGAGAGAAATGCTGAGGCAAAGCGGAAGATGGCCC

TTGCCCGGGAACGGAAAACAGTAAAAACCCTGGGGATTATCATGGGGACATTCATCCTGTGTTGGCTG

CCCTTTTTCATCGTGGCACTCGTGCTGCCATTTTGCGAATCATCATGTCATATGCCCACGCTTCTCGGGG

CCATCATTAATTGGCTGGGTTACAGCAATAGCCTGCTGAATCCCGTCATCTACGCTTACTTCAACAAGG

ATTTCCAGAATGCCTTTAAAAAGATAATTAAGTGCAAGTTCTGTAGACAAATCGATACCGGTGGACGC

ACCCCACCCAGCCTGGGTCCCCAAGATGAGTCCTGCACCACCGCCAGCTCCTCCCTGGCCAAGGACAC

TTCATCGCTCGAGATGGGCGAGAGCCTGTTCAAGGGACCTAGGGACTACAACCCTATCAGTAGCACAA

TTTGTCACCTGACCAACGAGAGTGATGGCCACACAACAAGCCTGTACGGCATCGGGTTCGGACCCTTT

ATCATCACCAACAAGCACCTGTTCAGGCGGAATAATGGCACTCTGCTGGTGCAGAGCCTGCACGGGGT

GTTCAAAGTGAAGAACACAACCACTCTGCAGCAGCACCTGATCGATGGGCGGGATATGATCATCATTA

GGATGCCCAAGGACTTCCCCCCTTTTCCTCAGAAACTGAAGTTCCGAGAGCCCCAGAGAGAGGAGAGA

ATCTGTCTGGTGACCACAAACTTTCAGGAGCTCGGTAGTGGTAGTGGGGAGTTTCTGGCAACCACACT

GGAACGGATCGAGAAAAATTTCGTGATTACTGATCCGAGACTGCCTGACAACCCAATCATTTTTGCGA

GCGATTCCTTCCTGCAGCTGACAGAATATTCTCGGGAAGAGATCCTGGGGCGCAATTGCCGTTTTCTGC

AGGGACCCGAGACAGACCGTGCCACTGTTCGGAAAATCAGAGATGCTATTGACAACCAGACTGAAGT

GACCGTTCAGCTGATCAATTATACCAAGAGCGGCAAGAAGTTCTGGAACGTGTTCCACCTGCAGCCGA

TGCGCGATTATAAGGGCGACGTCCAGTACTTCATTGGCGTGCAGCTGGATGGCACCGAACGTCTTCAT

GGCGCCGCTGAGCGTGAGGCGGTCTGCCTGATCAAAAAGACAGCCTTTCAGATTGCTGAGAACCTGTA

CTTCCAGGGCTCTAGATTAGATAAAAGTAAAGTGATTAACAGCGCATTAGAGCTGCTTAATGAGGTCG

GAATCGAAGGTTTAACAACCCGTAAACTCGCCCAGAAGCTAGGTGTAGAGCAGCCTACATTGTATTGG

CATGTAAAAAATAAGCGGGCTTTGCTCGACGCCTTAGCCATTGAGATGTTAGATAGGCACCATACTCA

CTTTTGCCCTTTAGAAGGGGAAAGCTGGCAAGATTTTTTACGTAATAACGCTAAAAGTTTTAGATGTGC

TTTACTAAGTCATCGCGATGGAGCAAAAGTACATTTAGGTACACGGCCTACAGAAAAACAGTATGAAA

CTCTCGAAAATCAATTAGCCTTTTTATGCCAACAAGGTTTTTCACTAGAGAATGCATTATATGCACTCA

GCGCTGTGGGGCATTTTACTTTAGGTTGCGTATTGGAAGATCAAGAGCATCAAGTCGCTAAAGAAGAA

AGGGAAACACCTACTACTGATAGTATGCCGCCATTATTACGACAAGCTATCGAATTATTTGATCACCA

AGGTGCAGAGCCAGCCTTCTTATTCGGCCTTGAATTGATCATATGCGGATTAGAAAAACAACTTAAAT

GTGAAAGTGGGTCCGCGTACAGCCGCGCGCGTACGAAAAACAATTACGGGTCTACCATCGAGGGCCT

GCTCGATCTCCCGGACGACGACGCCCCCGAAGAGGCGGGGCTGGCGGCTCCGCGCCTGTCCTTTCTCC

CCGCGGGACACACGCGCAGACTGTCGACGGCCCCCCCGACCGATGTCAGCCTGGGGGACGAGCTCCA

CTTAGACGGCGAGGACGTGGCGATGGCGCATGCCGACGCGCTAGACGATTTCGATCTGGACATGTTGG
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GGGACGGGGATTCCCCGGGTCCGGGATTTACCCCCCACGACTCCGCCCCCTACGGCGCTCTGGATATG

GCCGACTTCGAGTTTGAGCAGATGTTTACCGATGCCCTTGGAATTGACGAGTACGGTGGGTAG 

 

 

O. pAAV hSYN::Flox-β-Arrestin2-TEV-C P2A TdTomato-bGHpA (7171 bp) 

 

 

Amino acid sequence 

MGEKPGTRVFKKSSPNCKLTVYLGKRDFVDHLDKVDPVDGVVLVDPDYLKDRKVFVTLTCAFRYGREDL

DVLGLSFRKDLFIATYQAFPPMPNPPRPPTRLQDRLLKKLGQHAHPFFFTIPQNLPCSVTLQPGPEDTGKACG

VDFEIRAFCAKSIEEKSHKRNSVRLIIRKVQFAPETPGPQPSAETTRHFLMSDRRSLHLEASLDKELYYHGEP

LNVNVHVTNNSAKTVKKIRVSVRQYADICLFSTAQYKCPVAQLEQDDQVSPSSTFCKVYTITPLLSDNREK

RGLALDGQLKHEDTNLASSTIVKEGANKEVLGILVSYRVKVKLVVSRGGDVSVELPFVLMHPKPHDHITLP

RPQSAPREIDIPVDTNLIEFDTNYATDDDIVFEDFARLRLKGMKDDDCDDQFCLSSLEGGGGSGGGGSGGG

GIEMSSMVSDTSCTFPSSDGIFWKHWIQTKDGQCGSPLVSTRDGFIVGIHSASNFTNTNNYFTSVPKNFMEL

LTNQEAQQWVSGWRLNADSVLWGGHKVFMACGSGATNFSLLKQAGDVEENPGPEFMVSKGEEVIKEFM

RFKVRMEGSMNGHEFEIEGEGEGRPYEGTQTAKLKVTKGGPLPFAWDILSPQFMYGSKAYVKHPADIPDY

KKLSFPEGFKWERVMNFEDGGLVTVTQDSSLQDGTLIYKVKMRGTNFPPDGPVMQKKTMGWEASTERLY

PRDGVLKGEIHQALKLKDGGRYLVEFKTIYMAKKPVQLPGYYYVDTKLDITSHNEDYTIVEQYERSEGRH

HLFLGHGTGSTGSGSSGTASSEDNNMAVIKEFMRFKVRMEGSMNGHEFEIEGEGEGRPYEGTQTAKLKVT

KGGPLPFAWDILSPQFMYGSKAYVKHPADIPDYKKLSFPEGFKWERVMNFEDGGLVTVTQDSSLQDGTLI

YKVKMRGTNFPPDGPVMQKKTMGWEASTERLYPRDGVLKGEIHQALKLKDGGRYLVEFKTIYMAKKPV

QLPGYYYVDTKLDITSHNEDYTIVEQYERSEGRHHLFLYGMDELYK* 

 

DNA sequence 

· Human synapsin promoter 

· LoxP sequence 

· bGH polyA signal 

AGTGCAAGTGGGTTTTAGGACCAGGATGAGGCGGGGTGGGGGTGCCTACCTGACGACCGACCCCGAC

CCACTGGACAAGCACCCAACCCCCATTCCCCAAATTGCGCATCCCCTATCAGAGAGGGGGAGGGGAA

ACAGGATGCGGCGAGGCGCGTGCGCACTGCCAGCTTCAGCACCGCGGACAGTGCCTTCGCCCCCGCCT

GGCGGCGCGCGCCACCGCCGCCTCAGCACTGAAGGCGCGCTGACGTCACTCGCCGGTCCCCCGCAAAC

TCCCCTTCCCGGCCACCTTGGTCGCGTCCGCGCCGCCGCCGGCCCAGCCGGACCGCACCACGCGAGGC

GCGAGATAGGGGGGCACGGGCGCGACCATCTGCGCTGCGGCGCCGGCGACTCAGCGCTGCCTCAGTC

TGCGGTGGGCAGCGGAGGAGTCGTGTCGTGCCTGAGAGCGCAGTCGAGAAGAATTCCCATAACTTCGT

ATAAAGTATCCTATACGAAGTTATATCAAAATAGGAAGACCAATGCTTCACCATCGACCCGAATTGCC

AAGCATCACCATCGACCCATAACTTCGTATAATGTATGCTATACGAAGTTATACTAGCTAGCTATCTAG

ACTACTTGTACAGCTCGTCCATGCCGTACAGGAACAGGTGGTGGCGGCCCTCGGAGCGCTCGTACTGT

TCCACGATGGTGTAGTCCTCGTTGTGGGAGGTGATGTCCAGCTTGGTGTCCACGTAGTAGTAGCCGGG

CAGTTGCACGGGCTTCTTGGCCATGTAGATGGTCTTGAACTCCACCAGGTAGCGGCCGCCGTCCTTCAG

CTTCAGGGCCTGGTGGATCTCGCCCTTCAGCACGCCGTCGCGGGGGTACAGGCGCTCGGTGGAGGCCT
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CCCAGCCCATGGTCTTCTTCTGCATTACGGGGCCGTCGGGGGGGAAGTTGGTGCCGCGCATCTTCACCT

TGTAGATCAGCGTGCCGTCCTGCAGGGAGGAGTCCTGGGTCACGGTCACCAGACCGCCGTCCTCGAAG

TTCATCACGCGCTCCCACTTGAAGCCCTCGGGGAAGGACAGCTTCTTGTAATCGGGGATGTCGGCGGG

GTGCTTCACGTACGCCTTGGAGCCGTACATGAACTGGGGGGACAGGATGTCCCAGGCGAAGGGCAGG

GGGCCGCCCTTGGTCACCTTCAGCTTGGCGGTCTGGGTGCCCTCGTAGGGGCGGCCCTCGCCCTCGCCC

TCGATCTCGAACTCGTGGCCGTTCATGGAGCCCTCCATGCGCACCTTGAAGCGCATGAACTCTTTGATG

ACGGCCATGTTGTTGTCCTCGGAGGAGGCGGTGCCGGAACTGCCGCTGCCGGTGCTGCCGGTGCCATG

CCCCAGGAACAGGTGGTGGCGGCCCTCGGAGCGCTCGTACTGTTCCACGATGGTGTAGTCCTCGTTGT

GGGAGGTGATGTCCAGCTTGGTGTCCACGTAGTAGTAGCCGGGCAGTTGCACGGGCTTCTTGGCCATG

TAGATGGTCTTGAACTCCACCAGGTAGCGGCCGCCGTCCTTCAGCTTCAGGGCCTGGTGGATCTCGCCC

TTCAGCACGCCGTCGCGGGGGTACAGGCGCTCGGTGGAGGCCTCCCAGCCCATGGTCTTCTTCTGCATT

ACGGGGCCGTCGGGGGGGAAGTTGGTGCCGCGCATCTTCACCTTGTAGATCAGCGTGCCGTCCTGCAG

GGAGGAGTCCTGGGTCACGGTCACCAGACCGCCGTCCTCGAAGTTCATCACGCGCTCCCACTTGAAGC

CCTCGGGGAAGGACAGCTTCTTGTAATCGGGGATGTCGGCGGGGTGCTTCACGTACGCCTTGGAGCCG

TACATGAACTGGGGGGACAGGATGTCCCAGGCGAAGGGCAGGGGGCCGCCCTTGGTCACCTTCAGCTT

GGCGGTCTGGGTGCCCTCGTAGGGGCGGCCCTCGCCCTCGCCCTCGATCTCGAACTCGTGGCCGTTCAT

GGAGCCCTCCATGCGCACCTTGAAGCGCATGAACTCTTTGATGACCTCCTCGCCCTTGCTCACCATGAA

TTCAGGTCCAGGGTTCTCCTCCACGTCTCCAGCCTGCTTCAGCAGGCTGAAGTTAGTAGCTCCGCTTCC

GCATGCCATAAACACCTTGTGCCCGCCCCACAGCACGGAATCGGCGTTCAGGCGCCACCCGCTCACCC

ACTGCTGGGCCTCCTGGTTGGTCAGCAGCTCCATAAAGTTCTTTGGCACTGAGGTGAAATAGTTATTGG

TGTTTGTAAAGTTGGAGGCGCTGTGAATCCCCACGATGAATCCGTCTCGTGTGCTCACCAGTGGGCTGC

CACACTGGCCGTCCTTAGTCTGAATCCAGTGCTTCCAGAAGATTCCGTCAGATGATGGGAAGGTACAG

CTAGTATCGCTCACCATGCTGGACATCTCGATGCCGCCTCCTCCGGACCCACCACCTCCAGAGCCACCG

CCACCTTCGAGTGAGCTCAGGCAGAACTGGTCATCACAGTCGTCATCCTTCATCCCCTTCAGCCGAAGC

CTCGCAAAGTCCTCAAACACGATGTCGTCGTCTGTGGCATAGTTGGTATCGAATTCAATGAGGTTGGT

ATCCACAGGGATGTCTATTTCCCGGGGGGCTGACTGGGGTCGGGGAAGGGTGATGTGGTCGTGGGGCT

TGGGGTGCATTAGGACGAAAGGTAGCTCCACGGAGACATCCCCGCCTCGAGACACCACCAGCTTCACC

TTGACCCTGTAGGATACTAGGATTCCCAGCACCTCCTTGTTGGCTCCCTCCTTCACAATGGTGCTGGAA

GCCAGGTTGGTGTCTTCGTGCTTGAGTTGCCCATCAAGGGCAAGGCCACGCTTCTCTCGGTTGTCACTG

AGCAGCGGGGTTATGGTGTACACCTTGCAGAATGTGGAACTGGGAGACACCTGGTCATCTTGTTCAAG

CTGAGCCACAGGACACTTGTACTGCGCGGTGCTGAAGAGGCAAATGTCGGCATACTGTCTCACAGACA

CTCTGATCTTCTTGACGGTCTTGGCAGAATTGTTGGTGACGTGGACGTTGACATTGAGGGGTTCCCCAT

GGTAGTACAGCTCTTTGTCCAGGGAAGCCTCTAGGTGCAGGGACCTCCGGTCAGACATGAGGAAGTGG

CGTGTGGTTTCAGCTGATGGCTGGGGGCCGGGTGTCTCAGGAGCAAACTGTACCTTTCTGATGATAAG

CCGCACGGAGTTCCTTTTGTGGCTTTTTTCTTCTATAGATTTGGCACAGAAGGCTCGAATCTCAAAGTC

TACTCCACAGGCCTTCCCTGTGTCCTCCGGTCCTGGCTGCAGTGTGACGGAGCAAGGCAAATTCTGGG

GTATTGTGAAAAAAAAGGGGTGGGCGTGCTGGCCCAACTTCTTCAGCAGTCGGTCCTGTAGGCGGGTG

GGGGGCCGAGGTGGGTTGGGCATGGGGGGGAAGGCCTGGTAGGTGGCGATGAACAGATCTTTGCGGA

AAGACAGGCCCAGTACATCCAGGTCTTCTCGGCCATAGCGGAAGGCACAGGTGAGGGTCACAAACAC

TTTCCGGTCCTTCAAGTAGTCAGGATCCACAAGCACCACACCATCGACAGGATCCACTTTGTCCAAGT

GATCCACAAAGTCACGCTTGCCCAAGTACACGGTGAGCTTGCAGTTAGGGCTCGACTTCTTGAAGACC

CTGGTCCCGGGTTTTTCACCCATAAGCTTGGTGGCGGCGCGGCCTAGGTACCTAGTATAACTTCGTATA

GGATACTTTATACGAAGTTATCATTGGGATTCTTCCTATTTTGATCCAAGCATCACCATCGACCCTCTA

GTCCAGATCTCACCATCGACCCATAACTTCGTATAGCATACATTATACGAAGTTATGTCCCTCGAAGAG

GTTCGCGGCGGCCGCTCATAAAGCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCC

CCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCA

TCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGG

ATTGGGAAGACAATAGCAGGCATGCTGGGGA 

 

 

P. pAAV TRE::Flox-eNpHR-EYFP-WPRE-bGHpA (6327 bp) 
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Amino acid sequence 

MRGTPLLLVVSLFSLLQDTETLPPVTESAVALQAEVTQRELFEFVLNDPLLASSLYINIALAGLSILLFVFMT

RGLDDPRAKLIAVSTILVPVVSIASYTGLASGLTISVLEMPAGHFAEGSSVMLGGEEVDGVVTMWGRYLTW

ALSTPMILLALGLLAGSNATKLFTAITFDIAMCVTGLAAALTTSSHLMRWFWYAISCACFLVVLYILLVEW

AQDAKAAGTADMFNTLKLLTVVMWLGYPIVWALGVEGIAVLPVGVTSWGYSFLDIVAKYIFAFLLLNYLT

SNESVVSGSILDVPSASGTPADDAAAVSKGEELFTGVVPILVELDGDVNGHKFSVSGEGEGDATYGKLTLK

FICTTGKLPVPWPTLVTTFGYGLQCFARYPDHMKQHDFFKSAMPEGYVQERTIFFKDDGNYKTRAEVKFE

GDTLVNRIELKGIDFKEDGNILGHKLEYNYNSHNVYIMADKQKNGIKVNFKIRHNIEDGSVQLADHYQQNT

PIGDGPVLLPDNHYLSYQSALSKDPNEKRDHMVLLEFVTAAGITLGMDELYKFCYENEV* 

 

DNA sequence 

· tetracycline response element (TRE) 

· minimal CMV promoter (pCMVmin) 

· LoxP sequence 

· woodchuck hepatitis virus posttranscriptional regulatory element (WPRE) 

· bGH polyA signal 

 

TCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGTTTACCACTCCCTATCAGTGATAGAGAAAAGTGA

AAGTCGAGTTTACCACTCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGTTTACCACTCCCTATCAG

TGATAGAGAAAAGTGAAAGTCGAGTTTACCACTCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGT

TTACCACTCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGTTTACCACTCCCTATCAGTGATAGAGA

AAAGTGAAAGTCGAGCTCGGTACCCGGGTCGAGTAGGCGTGTACGGTGGGAGGCCTATATAAGCAGA

GCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACA

CCGGGACCGATCCAGCCTCCGCGGCCCCGAATTCGAGCTCGGTACCCGGGGATCCTCTAGAGTCGACT

CCGGAATAACTTCGTATAGGATACTTTATACGAAGTTATGCAGAATGGTAGCTGGATTGTAGCTGCTA

TTAGCAATATGAAACCTCTTAATAACTTCGTATAGCATACATTATACGAAGTTATGGCGCGCCTCATTA

CACCTCGTTCTCGTAGCAGAACTTGTACAGCTCGTCCATGCCGAGAGTGATCCCGGCGGCGGTCACGA

ACTCCAGCAGGACCATGTGATCGCGCTTCTCGTTGGGGTCTTTGCTCAGGGCGGACTGGTAGCTCAGG

TAGTGGTTGTCGGGCAGCAGCACGGGGCCGTCGCCGATGGGGGTGTTCTGCTGGTAGTGGTCGGCGAG

CTGCACGCTGCCGTCCTCGATGTTGTGGCGGATCTTGAAGTTCACCTTGATGCCGTTCTTCTGCTTGTCG

GCCATGATATAGACGTTGTGGCTGTTGTAGTTGTACTCCAGCTTGTGCCCCAGGATGTTGCCGTCCTCC

TTGAAGTCGATGCCCTTCAGCTCGATGCGGTTCACCAGGGTGTCGCCCTCGAACTTCACCTCGGCGCGG

GTCTTGTAGTTGCCGTCGTCCTTGAAGAAGATGGTGCGCTCCTGGACGTAGCCTTCGGGCATGGCGGA

CTTGAAGAAGTCGTGCTGCTTCATGTGGTCGGGGTAGCGGGCGAAGCACTGCAGGCCGTAGCCGAAG

GTGGTCACGAGGGTGGGCCAGGGCACGGGCAGCTTGCCGGTGGTGCAGATGAACTTCAGGGTCAGCT

TGCCGTAGGTGGCATCGCCCTCGCCCTCGCCGGACACGCTGAACTTGTGGCCGTTTACGTCGCCGTCCA

GCTCGACCAGGATGGGCACCACCCCGGTGAACAGCTCCTCGCCCTTGCTCACGGCGGCCGCATCATCA

GCCGGGGTCCCAGAAGCAGATGGAACATCCAAAATGCTGCCGGACACGACAGATTCGTTTGACGTCA

GATAGTTCAGGAGCAAGAATGCGAAAATGTACTTTGCCACGATATCCAGGAAAGAATATCCCCAGCTC

GTCACCCCAACGGGCAACACCGCGATACCCTCGACTCCAAGAGCCCACACAATTGGATACCCCAGCCA

CATCACTACTGTCAACAGCTTCAGGGTATTGAACATGTCAGCGGTTCCCGCGGCTTTGGCGTCCTGTGC

CCACTCCACCAGCAGGATATACAAGACCACCAGAAAGCATGCACAACTGATAGCGTACCAGAACCAT

CTCATGAGGTGGGAGGAGGTAGTCAGGGCCGCGGCAAGGCCAGTCACGCACATAGCGATATCGAAAG
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TGATAGCTGTGAAGAGCTTTGTAGCATTGCTTCCGGCCAGGAGACCCAGAGCGAGGAGAATCATGGGC

GTGGAAAGTGCCCAGGTGAGATACCGTCCCCACATGGTGACTACACCATCTACCTCTTCTCCTCCCAGC

ATCACTGAGCTGCCTTCTGCAAAATGGCCCGCTGGCATTTCAAGAACGGAAATTGTCAGGCCGCTCGC

CAATCCAGTGTAGGAGGCAATGCTGACGACAGGCACAAGGATGGTTGACACAGCAATAAGTTTTGCC

CGTGGATCATCGAGTCCTCGGGTCATAAAAACGAACAGCAGTATACTCAGTCCTGCAAGTGCGATGTT

GATATAGAGACTGCTTGCAAGCAAAGGGTCGTTCAGCACGAACTCGAACAACTCCCTTTGGGTAACCT

CGGCTTGAAGGGCCACGGCACTCTCGGTCACGGGAGGCAGGGTCTCTGTGTCCTGAAGCAGAGAGAA

CAGAGAGACGACGAGGAGCAGGGGCGTACCCCTCATGGTGGCGCTAGCATAACTTCGTATAAAGTAT

CCTATACGAAGTTATTTGCCTTAACCCAGAAATTATCACTGTTATTCTTTAGAATGGTGCAAAGAATAA

CTTCGTATAATGTATGCTATACGAAGTTATGAATTCGATATCAAGCTTATCGATAATCAACCTCTGGAT

TACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCT

GCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTG

GTTGCTGTCTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTGTTTGC

TGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCC

CCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTT

GGGCACTGACAATTCCGTGGTGTTGTCGGGGAAATCATCGTCCTTTCCTTGGCTGCTCGCCTATGTTGC

CACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTC

CCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCGGATCTC

CCTTTGGGCCGCCTCCCCGCATCGATACCGAGCGCTGCTCGAGAGATCGATCTGCCTCGACTGTGCCTT

CTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCA

CTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGG

GTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGA 
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Primer Name Primer Sequence (5'-3') Application

XhoI-CIBN-FW ATTCTCGAGGGTGGAATGAATGGAGCTATAGGAGGTG

CIBN-SphI-RV TTTGCATGCATGAATATAATCCGTTTTCTC

XbaI-tTA-FW ATGTCTAGATTAGATAAAAGTAAAGTGATTAACAGC

tTA-NheI-RV TTTGCTAGCCTACCCACCGTACTCGTCAATTCCAAG

SacI-AsLOV2 FW AAAGAGCTCGGTAGTGGTAGTGGGGAGTTTCTGGC

BLITz-1-TEV-XbaI-RV
TTTCTAGAGCCCTGGAAGTACAGGTTCTCAGCAATCTGAAAGGCTG

TCTTTTTGATCAGGC

BLITz-2-TEV-XbaI-RV
TTTTCTAGAGCCCTGGAAGTACAGGTTCTCAAAGGCTGTCTTTTTG

ATCAGGCAGACCGC

BLITz-3-TEV-XbaI-RV ATCTAGAGCCCTGGAAGTACAAATTTTCGTCGTTCGCTGC

BLITz-4-FW CCTTTCAGATTGCTGAGGCTGAGAACCTGTACTTCCAG

BLITz-4-RV CAGGTTCTCAGCCTCAGCAATCTGAAAGGCTGTCTTTTTG

BLITz-5-FW CAGATTGCTGAGGCCCTGTACTTCCAGGGCTCTAGATTAG

BLITz-5-RV GAAGTACAGGGCCTCAGCAATCTGAAAGGCTGTCTTTTTG

BLITz-6-FW GCCTTTCAGATTGAGAACCTGTACTTCCAGGGCTCTAG

BLITz-6-RV CAGGTTCTCAATCTGAAAGGCTGTCTTTTTGATCAGGC

XhoI-CRY2PHR-FW AAACTCGAGGCCACCATGAAGATGGACAAAAAGAC

CRY2PHR-PstI-RV TTTGCTAGCTGCTGCTCCGATCATGATCTG

BamHI-DRD2-FW TTTAAGCTTATGGATCCACTGAACCTGTCCTGG

DRD2-EcoRI-RV TTTGAATTCGCAGTGCAAGATCTTCATGAAGGCC

EcoRI-TdTomato-FW CCTGAATTCATGGTGAGCAAGGGCGAG

TdTomato-XbaI-RV CTATCTAGACTACTTGTACAGCTCGTCC

SacI-LK-TEV-N-FW AAAGAGCTCACTCGAAGGTGGCGGTGGCTCTGGAGGTGG

TEV-N-SphI RV TTTGCATGCCTGAAAGTTTGTGGTCACCAGAC

Hind3-β-Arr2-FW TTTAAGCTTATGGGTGAAAAACCCGGGACCAGGG

β-Arr2-SacI-RV AAAGAGCTCAGGCAGAACTGGTCATCACAGTCGTC

XhoI-TEV-N FW AAACTCGAGGGTATGGGCGAGAGCCTGTTCAAGGG

BLITz-1-TEV-XbaI-RV
TTTCTAGAGCCCTGGAAGTACAGGTTCTCAGCAATCTGAAAGGCTG

TCTTTTTGATCAGGC

SacI-TEV-C-FW AAAGAGCTCAGGTGGCGGTGGCTCTGGAGGTGGTGGG

TEV-C-SphI-RV TTTGCATGCACCCCGGCGCCTCCTGCGATTCATC

EcoRI-EGFP-FW CCTGAATTCATGGTGAGCAAGGGCGAGG

EGFP-NheI-RV TAAGCTAGCCTACTTGTACAGCTCGTCCATGCCG

Tango-FW AAAATGAAGACGATCATCGCCCTGAGC  

Tango-RV TTTCGATGAAGTGTCCTTGGCCAGGGA

BamHI-CB1R-FW ATGGATCCAATGAAGAGCATTTTGGATGGGC

CB1R-EcoRI-RV TTTGAATTCCAGAGCTTCGGCAGATGTGTCAG

to introduce TEV-N by PCR 

amplification

to introduce β-Arrestin2 by PCR 

amplification

to introduce TEV-C by PCR 

amplification

to introduce EGFP sequence by PCR 

amplification

to introduce CB1R sequence by PCR 

amplification

to introduce NPY1R and 5-HT1A 

sequence by PCR amplification from 

presto-Tango vector

to amplify TEV-N-AsLOV2 by PCR 

amplification

to introduce CIBN domain by PCR 

amplification

to introduce tTA domain by PCR 

amplification

to introduce CRY2 domain by PCR 

amplification

to introduce DRD2 by PCR 

amplification

to introduce TdTomato sequence by 

PCR amplification

to generate BLITz- 1 ~ domain by PCR 

amplification

to generate BLITz-4 by site-directed 

mutagenesis

to generate BLITz-5 by site-directed 

mutagenesis

to generate BLITz-6 by site-directed 

mutagenesis
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