
Sequences of Optogenetic Constructs 
 
OMM-PAC Related to Figure 1 
ATGGCCATCCAGCTGCGGAGCCCCTTCCCCCTGGCCCTGCCCGGCATGCTGGCCCTGCTGGGCTGGTGGTGGTTCT
TCAGCCGGAAGAAGGGTACCGGTGGCAGTGGTGGCACCGTGAGCAAGGGCGAGGAGGATAACATGGCCATCAT
CAAGGAGTTCATGCGCTTCAAGGTGCACATGGAGGGCTCCGTGAACGGCCACGAGTTCGAGATCGAGGGCGAGG
GCGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCAAGCTGAAGGTGACCAAGGGTGGCCCCCTGCCCTTCGCC
TGGGACATCCTGTCCCCTCAGTTCATGTACGGCTCCAAGGCCTACGTGAAGCACCCCGCCGACATCCCCGACTACT
TGAAGCTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCGCGTGATGAACTTCGAGGACGGCGGCGTGGTGACCGTG
ACCCAGGACTCCTCCCTGCAGGACGGCGAGTTCATCTACAAGGTGAAGCTGCGCGGCACCAACTTCCCCTCCGAC
GGCCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGGCCTCCTCCGAGCGGATGTACCCCGAGGACGGCGCCCT
GAAGGGCGAGATCAAGCAGAGGCTGAAGCTGAAGGACGGCGGCCACTACGACGCTGAGGTCAAGACCACCTAC
AAGGCCAAGAAGCCCGTGCAGCTGCCCGGCGCCTACAACGTCAACATCAAGTTGGACATCACCTCCCACAACGAG
GACTACACCATCGTGGAACAGTACGAACGCGCCGAGGGCCGCCACTCCACCGGCGGCATGGACGAGCTGTACAA
GACTAGTGGCGGAGGTGGCAGTGGTGGCGGAGGTAGTGGCAGTGGTGGCGGAGGTAGTGGCAGTGGTGGCGG
AGGTAGTGGCGGAGGCGGTAGTATGATGAAACGACTGGTGTATATTAGCAAAATCTCAGGGCATCTGTCTCTGGA
AGAAATTCAGCGGATCGGGAAAGTGTCAATCAAAAACAATCAGAGGGACAATATTACCGGAGTGCTGCTGTACCT
GCAGGGCCTGTTCTTTCAGATCCTGGAGGGAGAAAACGAGAAGGTGGATAAACTGTACAAGAAAATCCTGGTGG
ACGATCGCCACACAAATATTCTGTGCCTGAAGACAGAATATGACATCACTGATCGAATGTTCCCAAACTGGGCCAT
GAAAACTATCAACCTGAATGAAAACTCTGAGCTGATGATCCAGCCCATTAAGAGTCTGCTGCAGACCATCACACAG
TCACATCGAGTGCTGGAGAAATACATGCCTGCTCGGGTCATCTATCTGATTAATCAGGGGATTAACCCCCTGACAG
TGGAACCTCAGCTGGTCGAGAAGATCATTTTCTTTTCAGACATCCTGGCCTTCAGCACTCTGACCGAAAAACTGCCA
GTGAATGAGGTGGTCATCCTGGTCAACAGGTACTTTTCCATTTGCACCCGCATCATTTCTGCTTATGGCGGGGAAG
TGACAAAGTTCATTGGGGATTGCGTGATGGCCAGCTTCACCAAAGAGCAGGGAGACGCCGCTATCCGGACCAGCC
TGGACATCATTAGTGAACTGAAGCAGCTGAGGCACCATGTGGAGGCCACCAATCCCCTGCACCTGCTGTACACAG
GAATCGGCCTGTCCTATGGCCATGTGATTGAAGGGAATATGGGAAGCTCCCTGAAGATGGACCACACCCTGCTGG
GGGATGCAGTGAACGTCGCAGCACGGCTGGAGGCCCTGACAAGACAGCTGCCTTACGCTCTGGCATTCACTGCCG
GCGTGAAGAAATGCTGTCAGGCTCAGTGGACTTTTATTAATCTGGGCGCTCATCAGGTGAAGGGGAAACAGGAA
GCAATCGAGGTGTATACCGTCAACGAGGCCCAGAAATACTACGATACCCTGCAGATTACTCAGCTGATTAGACAG
ACCCTGGAAAACGACAAGGACTACAAAGACGACGATGACAAGTGAG 
 
PM-PAC Related to Figure 1 
ATGGTGAGCAAGGGCGAGGAGGATAACATGGCCATCATCAAGGAGTTCATGCGCTTCAAGGTGCACATGGAGGG
CTCCGTGAACGGCCACGAGTTCGAGATCGAGGGCGAGGGCGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCA
AGCTGAAGGTGACCAAGGGTGGCCCCCTGCCCTTCGCCTGGGACATCCTGTCCCCTCAGTTCATGTACGGCTCCAA
GGCCTACGTGAAGCACCCCGCCGACATCCCCGACTACTTGAAGCTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCG
CGTGATGAACTTCGAGGACGGCGGCGTGGTGACCGTGACCCAGGACTCCTCCCTGCAGGACGGCGAGTTCATCTA
CAAGGTGAAGCTGCGCGGCACCAACTTCCCCTCCGACGGCCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGG
CCTCCTCCGAGCGGATGTACCCCGAGGACGGCGCCCTGAAGGGCGAGATCAAGCAGAGGCTGAAGCTGAAGGAC
GGCGGCCACTACGACGCTGAGGTCAAGACCACCTACAAGGCCAAGAAGCCCGTGCAGCTGCCCGGCGCCTACAA
CGTCAACATCAAGTTGGACATCACCTCCCACAACGAGGACTACACCATCGTGGAACAGTACGAACGCGCCGAGGG
CCGCCACTCCACCGGCGGCATGGACGAGCTGTACAAGACTAGTGGCGGAGGTGGCAGTGGTGGCGGAGGTAGT
GGCAGTGGTGGCGGAGGTAGTGGCAGTGGTGGCGGAGGTAGTGGCGGAGGCGGTAGTATGATGAAACGACTG
GTGTATATTAGCAAAATCTCAGGGCATCTGTCTCTGGAAGAAATTCAGCGGATCGGGAAAGTGTCAATCAAAAAC
AATCAGAGGGACAATATTACCGGAGTGCTGCTGTACCTGCAGGGCCTGTTCTTTCAGATCCTGGAGGGAGAAAAC
GAGAAGGTGGATAAACTGTACAAGAAAATCCTGGTGGACGATCGCCACACAAATATTCTGTGCCTGAAGACAGAA
TATGACATCACTGATCGAATGTTCCCAAACTGGGCCATGAAAACTATCAACCTGAATGAAAACTCTGAGCTGATGA
TCCAGCCCATTAAGAGTCTGCTGCAGACCATCACACAGTCACATCGAGTGCTGGAGAAATACATGCCTGCTCGGGT
CATCTATCTGATTAATCAGGGGATTAACCCCCTGACAGTGGAACCTCAGCTGGTCGAGAAGATCATTTTCTTTTCAG
ACATCCTGGCCTTCAGCACTCTGACCGAAAAACTGCCAGTGAATGAGGTGGTCATCCTGGTCAACAGGTACTTTTC
CATTTGCACCCGCATCATTTCTGCTTATGGCGGGGAAGTGACAAAGTTCATTGGGGATTGCGTGATGGCCAGCTTC
ACCAAAGAGCAGGGAGACGCCGCTATCCGGACCAGCCTGGACATCATTAGTGAACTGAAGCAGCTGAGGCACCA
TGTGGAGGCCACCAATCCCCTGCACCTGCTGTACACAGGAATCGGCCTGTCCTATGGCCATGTGATTGAAGGGAA
TATGGGAAGCTCCCTGAAGATGGACCACACCCTGCTGGGGGATGCAGTGAACGTCGCAGCACGGCTGGAGGCCC



TGACAAGACAGCTGCCTTACGCTCTGGCATTCACTGCCGGCGTGAAGAAATGCTGTCAGGCTCAGTGGACTTTTAT
TAATCTGGGCGCTCATCAGGTGAAGGGGAAACAGGAAGCAATCGAGGTGTATACCGTCAACGAGGCCCAGAAAT
ACTACGATACCCTGCAGATTACTCAGCTGATTAGACAGACCCTGGAAAACGACAAGGACTACAAAGACGACGACG
ACAAGAGCGGCAAGAAGAAGAAGAAGAAGAGCAAGACCAAGTGCGTGATCATGTGA 
 
Nu-PAC Related to Figure 1 
ATGGTGAGCAAGGGCGAGGAGGATAACATGGCCATCATCAAGGAGTTCATGCGCTTCAAGGTGCACATGGAGGG
CTCCGTGAACGGCCACGAGTTCGAGATCGAGGGCGAGGGCGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCA
AGCTGAAGGTGACCAAGGGTGGCCCCCTGCCCTTCGCCTGGGACATCCTGTCCCCTCAGTTCATGTACGGCTCCAA
GGCCTACGTGAAGCACCCCGCCGACATCCCCGACTACTTGAAGCTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCG
CGTGATGAACTTCGAGGACGGCGGCGTGGTGACCGTGACCCAGGACTCCTCCCTGCAGGACGGCGAGTTCATCTA
CAAGGTGAAGCTGCGCGGCACCAACTTCCCCTCCGACGGCCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGG
CCTCCTCCGAGCGGATGTACCCCGAGGACGGCGCCCTGAAGGGCGAGATCAAGCAGAGGCTGAAGCTGAAGGAC
GGCGGCCACTACGACGCTGAGGTCAAGACCACCTACAAGGCCAAGAAGCCCGTGCAGCTGCCCGGCGCCTACAA
CGTCAACATCAAGTTGGACATCACCTCCCACAACGAGGACTACACCATCGTGGAACAGTACGAACGCGCCGAGGG
CCGCCACTCCACCGGCGGCATGGACGAGCTGTACAAGACTAGTGGCGGAGGTGGCAGTGGTGGCGGAGGTAGT
GGCAGTGGTGGCGGNAGGTAGTGGCAGTGGTGGNCGGAGGTAGTGGCGGNNAGGCGGTAGTATGATGAAACG
ACTGGTGTANTATTAGCAAAATCTCAGGGCATCTGTCTCTGGAAGAAATTNCAGCGGATCGGGAAAGTGTCAATC
AAAAACAATCAGAGGGACAATATTACCGGAGTGCTGCTGTACCTGCAGGGCCTGTTCTTTCAGATCCTGGAGGGA
GAAAACGAGAAGGTGGATAAACTGTACAAGAAAATCCTGGTGGACGATCGCCACACAAATATTCTGTGCCTGAAG
ACAGAATATGACATCACTGATCGAATGTTCCCAAACTGGGCCATGAAAACTATCAACCTGAATGAAAACTCTGAGC
TGATGATCCAGCCCATTAAGAGTCTGCTGCAGACCATCACACAGTCACATCGAGTGCTGGAGAAATACATGCCTGC
TCGGGTCATCTATCTGATTAATCAGGGGATTAACCCCCTGACAGTGGAACCTCAGCTGGTCGAGAAGATCATTTTC
TTTTCAGACATCCTGGCCTTCAGCACTCTGACCGAAAAACTGCCAGTGAATGAGGTGGTCATCCTGGTCAACAGGT
ACTTTTCCATTTGCACCCGCATCATTTCTGCTTATGGCGGGGAAGTGACAAAGTTCATTGGGGATTGCGTGATGGC
CAGCTTCACCAAAGAGCAGGGAGACGCCGCTATCCGGACCAGCCTGGACATCATTAGTGAACTGAAGCAGCTGAG
GCACCATGTGGAGGCCACCAATCCCCTGCACCTGCTGTACACAGGAATCGGCCTGTCCTATGGCCATGTGATTGAA
GGGAATATGGGAAGCTCCCTGAAGATGGACCACACCCTGCTGGGGGATGCAGTGAACGTCGCAGCACGGCTGGA
GGCCCTGACAAGACAGCTGCCTTACGCTCTGGCATTCACTGCCGGCGTGAAGAAATGCTGTCAGGCTCAGTGGAC
TTTTATTAATCTGGGCGCTCATCAGGTGAAGGGGAAACAGGAAGCAATCGAGGTGTATACCGTCAACGAGGCCCA
GAAATACTACGATACCCTGCAGATTACTCAGCTGATTAGACAGACCCTGGAAAACGACAAGGACTACAAAGACGA
CGACGACAAGCCCAAGAAGAAGCGGAAGGTGGAGGACGCCTGA 
 
Nu-Reporter Related to Figure 2 
ATGTACCCATACGATGTTCCAGATTACGCTATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATC
CTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTA
CGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTG
TCCTGGGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCG
AAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCG
AGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCAC
AAGCTGGAGTACAACTACATCAGCGACAACGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAAC
TTCAAGATCCGCCACAACATCGAGGACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGC
GACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAG
CGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGAGC
GAGCACATCGAGCGGCGGGTGAGCAACGCCGGCGGCCCCCCCGCCCCAAAAAAGAAGAGAAAGGTAGATCCAA
AAAAGAAGAGAAAGGTAGATCCAAAAAAGAAGAGAAAGGTATGA 
 
 


