Electronic Supplementary Material (ESI) for Photochemical & Photobiological Sciences.
This journal is © The Royal Society of Chemistry and Owner Societies 2019

Supplementary Information

Enhanced Bioluminescent Sensor for Longitudinal Detecting of CREB
Activation in Living Cells

Natsumi Noda?, Tetsuya Ishimoto?, Hisashi Mori? and Takeaki Ozawal*

! Department of Chemistry, Graduate School of Science, The University of Tokyo,

7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan

2 Department of Molecular Neuroscience, Graduate School of Medicine and

Pharmaceutical Sciences, University of Toyama, 2630 Sugitani, Toyama 930-0194,

Japan



D5 NLS FLucN KIX
NLS KIX

~
(GGGGS)3 Phosphorylation @-s133

C6 NLS KID )— FLucC . = !_ «® NLS.

~
(GGGGS)3

Figure S1. Schematic diagram of a pair of KID-KIX interaction probes to monitor
CREB activation

The diagram shows previously reported KID—KIX interaction probes (D5 and C6).
When CREB is phosphorylated at serine-133 within the kinase-inducible domain (KID)
by kinases, KID-KIX interaction occurs, resulting in bioluminescence based on
luciferase-fragment complementation in the presence of D-Luciferin: FLuUcN, N-terminal
fragment of firefly luciferase; FLucC, C-terminal fragment of firefly luciferase; KIX, KID
interaction domain of CBP; P, serine-133 phosphorylation; NLS, nuclear localization

signal.



Figure S2. Vector sequences

[Sensor_A]

ggcgcgcecce

ATGGATCCAAAAAAGAAGAGAAAGGTAGACCCTAAGAAAAAGAGGAAAGTTatcgatATGGAAGATGCCAAAA
ACATTAAGAAGGGCCCAGCGCCATTCTACCCACTCGAAGACGGGACCGCCGGCGAGCAGCTGCACAAAGCCAT
GAAGCGCTACGCCCTGGTGCCCGGCACCATCGCCTTTACCGACGCACATATCGAGGTGGACATTACCTACGCC
GAGTACTTCGAGATGAGCGTTCGGCTGGCAGAAGCTATGAAGCGCTATGGGCTGAATACAAACCATCGGATCG
TGGTGTGCAGCGAGAATAGCTTGCAGTTCTTCATGCCCGTGTTGGGTGCCCTGTTCATCGGTGTGGCTGTGGC
CCCAGCTAACGACATCTACAACGAGCGCGAGCTGCTGAACAGCATGGGCATCAGCCAGCCCACCGTCGTATTC
GTGAGCAAGAAAGGGCTGCAAAAGATCCTCAACGTGCAAAAGAAGCTACCGATCATACAAAAGATCATCATCA
TGGATAGCAAGACCGACTACCAGGGCTTCCAAAGCATGTACACCTTCGTGACTTCCCATTTGCCACCCGGCTT
CAACGAGTACGACTTCGTGCCCGAGAGCTTCGACCGGGACAAAACCATCGCCCTGATCATGAACAGTAGTGGC
AGTACCGGATTGCCCAAGGGCGTAGCCCTACCGCACCGCACCGCTTGTGTCCGATTCAGTCATGCCCGCGACC
CCATCTTCGGCAACCAGATCATCCCCGACACCGCTATCCTCAGCGTGGTGCCATTTCACCACGGCTTCGGCAT
GTTCACCACGCTGGGCTACTTGATCTGCGGCTTTCGGGTCGTGCTCATGTACCGCTTCGAGGAGGAGCTATTC
TTGCGCAGCTTGCAAGACTATAAGATTCAATCTGCCCTGCTGGTGCCCACACTATTTAGCTTCTTCGCTAAGA
GCACTCTCATCGACAAGTACGACCTAAGCAACTTGCACGAGATCGCCAGCGGCGGGGCGCCGCTCAGCAAGGA
GGTAGGTGAGGCCGTGGCCAAACGCTTCCACCTACCAGGCATCCGCCAGGGCTACGGCCTGACAGAAACAACC
AGCGCCATTCTGATCACCCCCGAAGGGGACGACAAGCCTGGCGCAGTAGGCAAGGTGGTGCCCTTCTTCGAGG
CTAAGGTGGTGGACTTGGACACCGGTAAGACACTGGGTGTGAACCAGCGCGGCGAGCTGTGCGTCCGTGGCCC
CATGATCATGAGCGGCTACGTTAACAACCCCGAGGCTACAAACGCTCTCATCGACAAGGACGCTAGCggaggt
gggggtagtgggggcggaggtagecggtggcggtggtagtGGTGTTCGAAAAGGCTGGCATGAACATGTGACTC
AGGACCTACGGAGTCATCTAGTCCATAAACTCGTTCAAGCCATCTTCCCAACTCCAGACCCTGCAGCTCTGAA
AGATCGCCGCATGGAGAACCTGGTTGCCTATGCTAAGAAAGTGGAGGGAGACATGTATGAGTCTGCTAATAGC
AGGGATGAATACTATCATTTATTAGCAGAGAAAATCTATAAAATACAAAAAGAACTAGAAGAAGAATTCggag
gtgggggtagtgggggcggaggtagcggtggeggtggtagtggaggecggtggtagcGATATCcagatttcaac
tattgcagaaagtgaagattcacaggagtctgtggatagtgtaactgactcccaaaaacgaagggaaatcctt
tcaaggaggccttcctacaggaaaattttgaatgacttatcttctgatgcaccaggggtgccaaggattgaag
aagaaaagtcagaagaggagactggaggtgggggtagtgggggcggaggtagcggtggcggtggtagtggtac
CGGCTGGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTGGACCGGCTGAAG
AGCCTGATCAAATACAAGGGCTACCAGGTAGCCCCAGCCGAACTGGAGAGCATCCTGCTGCAACACCCCAACA
TCTTCGACGCCGGGGTCGCCGGCCTGCCCGACGACGATGCCGGCGAGCTGCCCGCCGCAGTCGTCGTGCTGGA
ACACGGTAAAACCATGACCGAGAAGGAGATCGTGGACTATGTGGCCAGCCAGGTTACAACCGCCAAGAAGCTG
CGCGGTGGTGTTGTGTTCGTGGACGAGGTGCCTAAAGGACTGACCGGCAAGTTGGACGCCCGCAAGATCCGCG
AGATTCTCATTAAGGCCAAGAAGGGCGGCAAGATCGCCGTGYeggecgcCTCGAGTCTAGAGGGCCCGCGGTT
CGAAGGTAAGCCTATCCCTAACCCTCTCCTCGGTCTCGATTCTACGCGTACCGGTCATCATCACCATCACCAT
TGA

GTTTAAAC



[Sensor_B]

ggcgcgcce

ATGGATCCAAAAAAGAAGAGAAAGGTAGACCCTAAGAAAAAGAGGAAAGTTatcgatGGCTGGCTGCACAGCG
GCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTGGACCGGCTGAAGAGCCTGATCAAATACAA
GGGCTACCAGGTAGCCCCAGCCGAACTGGAGAGCATCCTGCTGCAACACCCCAACATCTTCGACGCCGGGGTC
GCCGGCCTGCCCGACGACGATGCCGGCGAGCTGCCCGCCGCAGTCGTCGTGCTGGAACACGGTAAAACCATGA
CCGAGAAGGAGATCGTGGACTATGTGGCCAGCCAGGTTACAACCGCCAAGAAGCTGCGCGGTGGTGTTGTGTT
CGTGGACGAGGTGCCTAAAGGACTGACCGGCAAGTTGGACGCCCGCAAGATCCGCGAGATTCTCATTAAGGCC
AAGAAGGGCGGCAAGATCGCCGTGGCTAGCggaggtgggggtagtgggggcggaggtagecggtggecggtggta
gtGGTGTTCGAAAAGGCTGGCATGAACATGTGACTCAGGACCTACGGAGTCATCTAGTCCATAAACTCGTTCA
AGCCATCTTCCCAACTCCAGACCCTGCAGCTCTGAAAGATCGCCGCATGGAGAACCTGGTTGCCTATGCTAAG
AAAGTGGAGGGAGACATGTATGAGTCTGCTAATAGCAGGGATGAATACTATCATTTATTAGCAGAGAAAATCT
ATAAAATACAAAAAGAACTAGAAGAAGAATTCggaggtgggggtagtgggggcggaggtagecggtggeggtgg
tagtggaggcggtggtagcGATATCcagatttcaactattgcagaaagtgaagattcacaggagtctgtggat
agtgtaactgactcccaaaaacgaagggaaatcctttcaaggaggccttcctacaggaaaattttgaatgact
tatcttctgatgcaccaggggtgccaaggattgaagaagaaaagtcagaagaggagactggaggtgggggtag
tgggggcggaggtagcggtggecggtggtagtggtaccATGCGAAGATGCCAAAAACATTAAGAAGGGCCCAGCG
CCATTCTACCCACTCGAAGACGGGACCGCCGGCGAGCAGCTGCACAAAGCCATGAAGCGCTACGCCCTGGTGC
CCGGCACCATCGCCTTTACCGACGCACATATCGAGGTGGACATTACCTACGCCGAGTACTTCGAGATGAGCGT
TCGGCTGGCAGAAGCTATGAAGCGCTATGGGCTGAATACAAACCATCGGATCGTGGTGTGCAGCGAGAATAGC
TTGCAGTTCTTCATGCCCGTGTTGGGTGCCCTGTTCATCGGTGTGGCTGTGGCCCCAGCTAACGACATCTACA
ACGAGCGCGAGCTGCTGAACAGCATGGGCATCAGCCAGCCCACCGTCGTATTCGTGAGCAAGAAAGGGCTGCA
AAAGATCCTCAACGTGCAAAAGAAGCTACCGATCATACAAAAGATCATCATCATGGATAGCAAGACCGACTAC
CAGGGCTTCCAAAGCATGTACACCTTCGTGACTTCCCATTTGCCACCCGGCTTCAACGAGTACGACTTCGTGC
CCGAGAGCTTCGACCGGGACAAAACCATCGCCCTGATCATGAACAGTAGTGGCAGTACCGGATTGCCCAAGGG
CGTAGCCCTACCGCACCGCACCGCTTGTGTCCGATTCAGTCATGCCCGCGACCCCATCTTCGGCAACCAGATC
ATCCCCGACACCGCTATCCTCAGCGTGGTGCCATTTCACCACGGCTTCGGCATGTTCACCACGCTGGGCTACT
TGATCTGCGGCTTTCGGGTCGTGCTCATGTACCGCTTCGAGGAGGAGCTATTCTTGCGCAGCTTGCAAGACTA
TAAGATTCAATCTGCCCTGCTGGTGCCCACACTATTTAGCTTCTTCGCTAAGAGCACTCTCATCGACAAGTAC
GACCTAAGCAACTTGCACGAGATCGCCAGCGGCGGGGCGCCGCTCAGCAAGGAGGTAGGTGAGGCCGTGGCCA
AACGCTTCCACCTACCAGGCATCCGCCAGGGCTACGGCCTGACAGAAACAACCAGCGCCATTCTGATCACCCC
CGAAGGGGACGACAAGCCTGGCGCAGTAGGCAAGGTGGTGCCCTTCTTCGAGGCTAAGGTGGTGGACTTGGAC
ACCGGTAAGACACTGGGTGTGAACCAGCGCGGCGAGCTGTGCGTCCGTGGCCCCATGATCATGAGCGGCTACG
TTAACAACCCCGAGGCTACAAACGCTCTCATCGACAAGGACgcggeccgcCTCGAGTCTAGAGGGCCCGCGGTT
CGAAGGTAAGCCTATCCCTAACCCTCTCCTCGGTCTCGATTCTACGCGTACCGGTCATCATCACCATCACCAT
TGA

GTTTAAAC



[Sensor_C]

ggcgcgcecce

ATGGATCCAAAAAAGAAGAGAAAGGTAGACCCTAAGAAAAAGAGGAAAGTTatcgatcagatttcaactattyg
cagaaagtgaagattcacaggagtctgtggatagtgtaactgactcccaaaaacgaagggaaatcctttcaag
gaggccttcctacaggaaaattttgaatgacttatcttctgatgcaccaggggtgccaaggattgaagaagaa
aagtcagaagaggagactggaggtgggggtagtgggggcggaggtagcggtggcggtggtagtggtaccGGCT
GGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTGGACCGGCTGAAGAGCCT
GATCAAATACAAGGGCTACCAGGTAGCCCCAGCCGAACTGGAGAGCATCCTGCTGCAACACCCCAACATCTTC
GACGCCGGGGTCGCCGGCCTGCCCGACGACGATGCCGGCGAGCTGCCCGCCGCAGTCGTCGTGCTGGAACACG
GTAAAACCATGACCGAGAAGGAGATCGTGGACTATGTGGCCAGCCAGGTTACAACCGCCAAGAAGCTGCGCGG
TGGTGTTGTGTTCGTGGACGAGGTGCCTAAAGGACTGACCGGCAAGTTGGACGCCCGCAAGATCCGCGAGATT
CTCATTAAGGCCAAGAAGGGCGGCAAGATCGCCGTGGAATTCggaggtgggggtagtgggggcggaggtageg
gtggcggtggtagtggaggcggtggtagcGATATCATGGAAGATGCCAAAAACATTAAGAAGGGCCCAGCGCC
ATTCTACCCACTCGAAGACGGGACCGCCGGCGAGCAGCTGCACAAAGCCATGAAGCGCTACGCCCTGGTGLCC
GGCACCATCGCCTTTACCGACGCACATATCGAGGTGGACATTACCTACGCCGAGTACTTCGAGATGAGCGTTC
GGCTGGCAGAAGCTATGAAGCGCTATGGGCTGAATACAAACCATCGGATCGTGGTGTGCAGCGAGAATAGCTT
GCAGTTCTTCATGCCCGTGTTGGGTGCCCTGTTCATCGGTGTGGCTGTGGCCCCAGCTAACGACATCTACAAC
GAGCGCGAGCTGCTGAACAGCATGGGCATCAGCCAGCCCACCGTCGTATTCGTGAGCAAGAAAGGGCTGCAAA
AGATCCTCAACGTGCAAAAGAAGCTACCGATCATACAAAAGATCATCATCATGGATAGCAAGACCGACTACCA
GGGCTTCCAAAGCATGTACACCTTCGTGACTTCCCATTTGCCACCCGGCTTCAACGAGTACGACTTCGTGCCC
GAGAGCTTCGACCGGGACAAAACCATCGCCCTGATCATGAACAGTAGTGGCAGTACCGGATTGCCCAAGGGCG
TAGCCCTACCGCACCGCACCGCTTGTGTCCGATTCAGTCATGCCCGCGACCCCATCTTCGGCAACCAGATCAT
CCCCGACACCGCTATCCTCAGCGTGGTGCCATTTCACCACGGCTTCGGCATGTTCACCACGCTGGGCTACTTG
ATCTGCGGCTTTCGGGTCGTGCTCATGTACCGCTTCGAGGAGGAGCTATTCTTGCGCAGCTTGCAAGACTATA
AGATTCAATCTGCCCTGCTGGTGCCCACACTATTTAGCTTCTTCGCTAAGAGCACTCTCATCGACAAGTACGA
CCTAAGCAACTTGCACGAGATCGCCAGCGGCGGGGCGCCGCTCAGCAAGGAGGTAGGTGAGGCCGTGGCCAAA
CGCTTCCACCTACCAGGCATCCGCCAGGGCTACGGCCTGACAGAAACAACCAGCGCCATTCTGATCACCCCCG
AAGGGGACGACAAGCCTGGCGCAGTAGGCAAGGTGGTGCCCTTCTTCGAGGCTAAGGTGGTGGACTTGGACAC
CGGTAAGACACTGGGTGTGAACCAGCGCGGCGAGCTGTGCGTCCGTGGCCCCATGATCATGAGCGGCTACGTT
AACAACCCCGAGGCTACAAACGCTCTCATCGACAAGGACGCTAGCggaggtgggggtagtgggggcggaggta
gcggtggcggtggtagtGGTGTTCGAAAAGGCTGGCATGAACATGTGACTCAGGACCTACGGAGTCATCTAGT
CCATAAACTCGTTCAAGCCATCTTCCCAACTCCAGACCCTGCAGCTCTGAAAGATCGCCGCATGGAGAACCTG
GTTGCCTATGCTAAGAAAGTGGAGGGAGACATGTATGAGTCTGCTAATAGCAGGGATGAATACTATCATTTAT
TAGCAGAGAAAATCTATAAAATACAAAAAGAACTAGAAGAAQCggccgcCTCGAGTCTAGAGGGCCCGCGGTT
CGAAGGTAAGCCTATCCCTAACCCTCTCCTCGGTCTCGATTCTACGCGTACCGGTCATCATCACCATCACCAT
TGA

GTTTAAAC



[Sensor_D]

ggcgcgcecce

ATGGATCCAAAAAAGAAGAGAAAGGTAGACCCTAAGAAAAAGAGGAAAGTTatcgatATGGAAGATGCCAAAA
ACATTAAGAAGGGCCCAGCGCCATTCTACCCACTCGAAGACGGGACCGCCGGCGAGCAGCTGCACAAAGCCAT
GAAGCGCTACGCCCTGGTGCCCGGCACCATCGCCTTTACCGACGCACATATCGAGGTGGACATTACCTACGCC
GAGTACTTCGAGATGAGCGTTCGGCTGGCAGAAGCTATGAAGCGCTATGGGCTGAATACAAACCATCGGATCG
TGGTGTGCAGCGAGAATAGCTTGCAGTTCTTCATGCCCGTGTTGGGTGCCCTGTTCATCGGTGTGGCTGTGGC
CCCAGCTAACGACATCTACAACGAGCGCGAGCTGCTGAACAGCATGGGCATCAGCCAGCCCACCGTCGTATTC
GTGAGCAAGAAAGGGCTGCAAAAGATCCTCAACGTGCAAAAGAAGCTACCGATCATACAAAAGATCATCATCA
TGGATAGCAAGACCGACTACCAGGGCTTCCAAAGCATGTACACCTTCGTGACTTCCCATTTGCCACCCGGCTT
CAACGAGTACGACTTCGTGCCCGAGAGCTTCGACCGGGACAAAACCATCGCCCTGATCATGAACAGTAGTGGC
AGTACCGGATTGCCCAAGGGCGTAGCCCTACCGCACCGCACCGCTTGTGTCCGATTCAGTCATGCCCGCGACC
CCATCTTCGGCAACCAGATCATCCCCGACACCGCTATCCTCAGCGTGGTGCCATTTCACCACGGCTTCGGCAT
GTTCACCACGCTGGGCTACTTGATCTGCGGCTTTCGGGTCGTGCTCATGTACCGCTTCGAGGAGGAGCTATTC
TTGCGCAGCTTGCAAGACTATAAGATTCAATCTGCCCTGCTGGTGCCCACACTATTTAGCTTCTTCGCTAAGA
GCACTCTCATCGACAAGTACGACCTAAGCAACTTGCACGAGATCGCCAGCGGCGGGGCGCCGCTCAGCAAGGA
GGTAGGTGAGGCCGTGGCCAAACGCTTCCACCTACCAGGCATCCGCCAGGGCTACGGCCTGACAGAAACAACC
AGCGCCATTCTGATCACCCCCGAAGGGGACGACAAGCCTGGCGCAGTAGGCAAGGTGGTGCCCTTCTTCGAGG
CTAAGGTGGTGGACTTGGACACCGGTAAGACACTGGGTGTGAACCAGCGCGGCGAGCTGTGCGTCCGTGGCCC
CATGATCATGAGCGGCTACGTTAACAACCCCGAGGCTACAAACGCTCTCATCGACAAGGACGCTAGCggaggt
gggggtagtgggggcggaggtagcggtggcggtggtagtGGTGTTCGAAAAGGCTGGCATGAACATGTGACTC
AGGACCTACGGAGTCATCTAGTCCATAAACTCGTTCAAGCCATCTTCCCAACTCCAGACCCTGCAGCTCTGAA
AGATCGCCGCATGGAGAACCTGGTTGCCTATGCTAAGAAAGTGGAGGGAGACATGTATGAGTCTGCTAATAGC
AGGGATGAATACTATCATTTATTAGCAGAGAAAATCTATAAAATACAAAAAGAACTAGAAGAAGAATTCGAAG
CTGCAGCTAGAGAGGCAggtggaGAAGCAGCTGCTAGAGAAGCTGATATCcagatttcaactattgcagaaag
tgaagattcacaggagtctgtggatagtgtaactgactcccaaaaacgaagggaaatcctttcaaggaggcct
tcctacaggaaaattttgaatgacttatcttctgatgcaccaggggtgccaaggattgaagaagaaaagtcag
aagaggagactggaggtgggggtagtgggggcggaggtagcggtggcggtggtagtggtaccGGCTGGCTGCA
CAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTGGACCGGCTGAAGAGCCTGATCAAA
TACAAGGGCTACCAGGTAGCCCCAGCCGAACTGGAGAGCATCCTGCTGCAACACCCCAACATCTTCGACGCCG
GGGTCGCCGGCCTGCCCGACGACGCATGCCGGCGAGCTGCCCGCCGCAGTCGTCGTGCTGGAACACGGTAAAAC
CATGACCGAGAAGGAGATCGTGGACTATGTGGCCAGCCAGGTTACAACCGCCAAGAAGCTGCGCGGTGGTGTT
GTGTTCGTGGACGAGGTGCCTAAAGGACTGACCGGCAAGTTGGACGCCCGCAAGATCCGCGAGATTCTCATTA
AGGCCAAGAAGGGCGGCAAGATCGCCGTGYeggecgcCTCCGAGTCTAGAGGGCCCGCGGTTCGAAGGTAAGCC
TATCCCTAACCCTCTCCTCGGTCTCGATTCTACGCGTACCGGTCATCATCACCATCACCATTGA

GTTTAAAC



[Sensor_E]

ggcgcgcecce

ATGGATCCAAAAAAGAAGAGAAAGGTAGACCCTAAGAAAAAGAGGAAAGTTatcgatGGCTGGCTGCACAGCG
GCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTGGACCGGCTGAAGAGCCTGATCAAATACAA
GGGCTACCAGGTAGCCCCAGCCGAACTGGAGAGCATCCTGCTGCAACACCCCAACATCTTCGACGCCGGGGTC
GCCGGCCTGCCCGACGACGATGCCGGCGAGCTGCCCGCCGCAGTCGTCGTGCTGGAACACGGTAAAACCATGA
CCGAGAAGGAGATCGTGGACTATGTGGCCAGCCAGGTTACAACCGCCAAGAAGCTGCGCGGTGGTGTTGTGTT
CGTGGACGAGGTGCCTAAAGGACTGACCGGCAAGTTGGACGCCCGCAAGATCCGCGAGATTCTCATTAAGGCC
AAGAAGGGCGGCAAGATCGCCGTGGCTAGCggaggtgggggtagtgggggcggaggtagecggtggecggtggta
gtGGTGTTCGAAAAGGCTGGCATGAACATGTGACTCAGGACCTACGGAGTCATCTAGTCCATAAACTCGTTCA
AGCCATCTTCCCAACTCCAGACCCTGCAGCTCTGAAAGATCGCCGCATGGAGAACCTGGTTGCCTATGCTAAG
AAAGTGGAGGGAGACATGTATGAGTCTGCTAATAGCAGGGATGAATACTATCATTTATTAGCAGAGAAAATCT
ATAAAATACAAAAAGAACTAGAAGAAGAATTCGAAGCTGCAGCTAGAGAGGCAggtggaGAAGCAGCTGCTAG
AGAAGCTGATATCcagatttcaactattgcagaaagtgaagattcacaggagtctgtggatagtgtaactgac
tcccaaaaacgaagggaaatcctttcaaggaggcctitcctacaggaaaattttgaatgacttatcttctgatg
caccaggggtgccaaggattgaagaagaaaagtcagaagaggagactggaggtgggggtagtgggggcggagg
tagcggtggcggtggtagtggtaccATGCGAAGATGCCAAAAACATTAAGAAGGGCCCAGCGCCATTCTACCCA
CTCGAAGACGGGACCGCCGGCGAGCAGCTGCACAAAGCCATGAAGCGCTACGCCCTGGTGCCCGGCACCATCG
CCTTTACCGACGCACATATCGAGGTGGACATTACCTACGCCGAGTACTTCGAGATGAGCGTTCGGCTGGCAGA
AGCTATGAAGCGCTATGGGCTGAATACAAACCATCGGATCGTGGTGTGCAGCGAGAATAGCTTGCAGTTCTTC
ATGCCCGTGTTGGGTGCCCTGTTCATCGGTGTGGCTGTGGCCCCAGCTAACGACATCTACAACGAGCGCGAGC
TGCTGAACAGCATGGGCATCAGCCAGCCCACCGTCGTATTCGTGAGCAAGAAAGGGCTGCAAAAGATCCTCAA
CGTGCAAAAGAAGCTACCGATCATACAAAAGATCATCATCATGGATAGCAAGACCGACTACCAGGGCTTCCAA
AGCATGTACACCTTCGTGACTTCCCATTTGCCACCCGGCTTCAACGAGTACGACTTCGTGCCCGAGAGCTTCG
ACCGGGACAAAACCATCGCCCTGATCATGAACAGTAGTGGCAGTACCGGATTGCCCAAGGGCGTAGCCCTACC
GCACCGCACCGCTTGTGTCCGATTCAGTCATGCCCGCGACCCCATCTTCGGCAACCAGATCATCCCCGACACC
GCTATCCTCAGCGTGGTGCCATTTCACCACGGCTTCGGCATGTTCACCACGCTGGGCTACTTGATCTGCGGCT
TTCGGGTCGTGCTCATGTACCGCTTCGAGGAGGAGCTATTCTTGCGCAGCTTGCAAGACTATAAGATTCAATC
TGCCCTGCTGGTGCCCACACTATTTAGCTTCTTCGCTAAGAGCACTCTCATCGACAAGTACGACCTAAGCAAC
TTGCACGAGATCGCCAGCGGCGGGGCGCCGCTCAGCAAGGAGGTAGGTGAGGCCGTGGCCAAACGCTTCCACC
TACCAGGCATCCGCCAGGGCTACGGCCTGACAGAAACAACCAGCGCCATTCTGATCACCCCCGAAGGGGACGA
CAAGCCTGGCGCAGTAGGCAAGGTGGTGCCCTTCTTCGAGGCTAAGGTGGTGGACTTGGACACCGGTAAGACA
CTGGGTGTGAACCAGCGCGGCGAGCTGTGCGTCCGTGGCCCCATGATCATGAGCGGCTACGTTAACAACCCCG
AGGCTACAAACGCTCTCATCGACAAGGACgcggccgcCTCGAGTCTAGAGGGCCCGCGGTTCGAAGGTAAGCC
TATCCCTAACCCTCTCCTCGGTCTCGATTCTACGCGTACCGGTCATCATCACCATCACCATTGA

GTTTAAAC



[Sensor_F]

ggcgcgcecce

ATGGATCCAAAAAAGAAGAGAAAGGTAGACCCTAAGAAAAAGAGGAAAGTTatcgatcagatttcaactattg
cagaaagtgaagattcacaggagtctgtggatagtgtaactgactcccaaaaacgaagggaaatcctttcaag
gaggccttcctacaggaaaattttgaatgacttatcttctgatgcaccaggggtgccaaggattgaagaagaa
aagtcagaagaggagactggaggtgggggtagtgggggcggaggtagcggtggcggtggtagtggtaccGGCT
GGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTGGACCGGCTGAAGAGCCT
GATCAAATACAAGGGCTACCAGGTAGCCCCAGCCGAACTGGAGAGCATCCTGCTGCAACACCCCAACATCTTC
GACGCCGGGGTCGCCGGCCTGCCCGACGACGATGCCGGCGAGCTGCCCGCCGCAGTCGTCGTGCTGGAACACG
GTAAAACCATGACCGAGAAGGAGATCGTGGACTATGTGGCCAGCCAGGTTACAACCGCCAAGAAGCTGCGCGG
TGGTGTTGTGTTCGTGGACGAGGTGCCTAAAGGACTGACCGGCAAGTTGGACGCCCGCAAGATCCGCGAGATT
CTCATTAAGGCCAAGAAGGGCGGCAAGATCGCCGTGGAATTCGAAGCTGCAGCTAGAGAGGCAggtggaGAAG
CAGCTGCTAGAGAAGCTGATATCATGGAAGATGCCAAAAACATTAAGAAGGGCCCAGCGCCATTCTACCCACT
CGAAGACGGGACCGCCGGCGAGCAGCTGCACAAAGCCATGAAGCGCTACGCCCTGGTGCCCGGCACCATCGECC
TTTACCGACGCACATATCGAGGTGGACATTACCTACGCCGAGTACTTCGAGATGAGCGTTCGGCTGGCAGAAG
CTATGAAGCGCTATGGGCTGAATACAAACCATCGGATCGTGGTGTGCAGCGAGAATAGCTTGCAGTTCTTCAT
GCCCGTGTTGGGTGCCCTGTTCATCGGTGTGGCTGTGGCCCCAGCTAACGACATCTACAACGAGCGCGAGCTG
CTGAACAGCATGGGCATCAGCCAGCCCACCGTCGTATTCGTGAGCAAGAAAGGGCTGCAAAAGATCCTCAACG
TGCAAAAGAAGCTACCGATCATACAAAAGATCATCATCATGGATAGCAAGACCGACTACCAGGGCTTCCAAAG
CATGTACACCTTCGTGACTTCCCATTTGCCACCCGGCTTCAACGAGTACGACTTCGTGCCCGAGAGCTTCGAC
CGGGACAAAACCATCGCCCTGATCATGAACAGTAGTGGCAGTACCGGATTGCCCAAGGGCGTAGCCCTACCGC
ACCGCACCGCTTGTGTCCGATTCAGTCATGCCCGCGACCCCATCTTCGGCAACCAGATCATCCCCGACACCGC
TATCCTCAGCGTGGTGCCATTTCACCACGGCTTCGGCATGTTCACCACGCTGGGCTACTTGATCTGCGGCTTT
CGGGTCGTGCTCATGTACCGCTTCGAGGAGGAGCTATTCTTGCGCAGCTTGCAAGACTATAAGATTCAATCTG
CCCTGCTGGTGCCCACACTATTTAGCTTCTTCGCTAAGAGCACTCTCATCGACAAGTACGACCTAAGCAACTT
GCACGAGATCGCCAGCGGCGGGGCGCCGCTCAGCAAGGAGGTAGGTGAGGCCGTGGCCAAACGCTTCCACCTA
CCAGGCATCCGCCAGGGCTACGGCCTGACAGAAACAACCAGCGCCATTCTGATCACCCCCGAAGGGGACGACA
AGCCTGGCGCAGTAGGCAAGGTGGTGCCCTTCTTCGAGGCTAAGGTGGTGGACTTGGACACCGGTAAGACACT
GGGTGTGAACCAGCGCGGCGAGCTGTGCGTCCGTGGCCCCATGATCATGAGCGGCTACGTTAACAACCCCGAG
GCTACAAACGCTCTCATCGACAAGGACGCTAGCggaggtgggggtagtgggggcggaggtagcggtggeggtg
gtagtGGTGTTCCAAAAGGCTGGCATGAACATGTGACTCAGGACCTACGGAGTCATCTAGTCCATAAACTCGT
TCAAGCCATCTTCCCAACTCCAGACCCTGCAGCTCTGAAAGATCGCCGCATGGAGAACCTGGTTGCCTATGCT
AAGAAAGTGGAGGGAGACATGTATGAGTCTGCTAATAGCAGGGATGAATACTATCATTTATTAGCAGAGAAAA
TCTATAAAATACAAAAAGAACTAGAAGAAQCcggccgcCTCGAGTCTAGAGGGCCCGCGGTTCGAAGGTAAGCC
TATCCCTAACCCTCTCCTCGGTCTCGATTCTACGCGTACCGGTCATCATCACCATCACCATTGA

GTTTAAAC



[Sensor_G (CREX)]

ggcgcgcecce

ATGGATCCAAAAAAGAAGAGAAAGGTAGACCCTAAGAAAAAGAGGAAAGTTatcgatcagatttcaactattg
cagaaagtgaagattcacaggagtctgtggatagtgtaactgactcccaaaaacgaagggaaatcctttcaag
gaggccttcctacaggaaaattttgaatgacttatcttctgatgcaccaggggtgccaaggattgaagaagaa
aagtcagaagaggagactggaggtgggggtagtgggggcggaggtagcggtggcggtggtagtggtaccGGCT
GGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTGGACCGGCTGAAGAGCCT
GATCAAATACAAGGGCTACCAGGTAGCCCCAGCCGAACTGGAGAGCATCCTGCTGCAACACCCCAACATCTTC
GACGCCGGGGTCGCCGGCCTGCCCGACGACGATGCCGGCGAGCTGCCCGCCGCAGTCGTCGTGCTGGAACACG
GTAAAACCATGACCGAGAAGGAGATCGTGGACTATGTGGCCAGCCAGGTTACAACCGCCAAGAAGCTGCGCGG
TGGTGTTGTGTTCGTGGACGAGGTGCCTAAAGGACTGACCGGCAAGTTGGACGCCCGCAAGATCCGCGAGATT
CTCATTAAGGCCAAGAAGGGCGGCAAGATCGCCGTGGAATTCGAAGCTGCAGCTAGAGAGGCAGCTGCCAGAG
AAGCTGCTggtggaGAAGCAGCTGCTAGAGAAGCTGCAGCTAGAGAGGCAGCAGATATCATGGAAGATGCCAA
AAACATTAAGAAGGGCCCAGCGCCATTCTACCCACTCGAAGACGGGACCGCCGGCGAGCAGCTGCACAAAGCC
ATGAAGCGCTACGCCCTGGTGCCCGGCACCATCGCCTTTACCGACGCACATATCGAGGTGGACATTACCTACG
CCGAGTACTTCGAGATGAGCGTTCGGCTGGCAGAAGCTATGAAGCGCTATGGGCTGAATACAAACCATCGGAT
CGTGGTGTGCAGCGAGAATAGCTTGCAGTTCTTCATGCCCGTGTTGGGTGCCCTGTTCATCGGTGTGGCTGTG
GCCCCAGCTAACGACATCTACAACGAGCGCGAGCTGCTGAACAGCATGGGCATCAGCCAGCCCACCGTCGTAT
TCGTGAGCAAGAAAGGGCTGCAAAAGATCCTCAACGTGCAAAAGAAGCTACCGATCATACAAAAGATCATCAT
CATGGATAGCAAGACCGACTACCAGGGCTTCCAAAGCATGTACACCTTCGTGACTTCCCATTTGCCACCCGGC
TTCAACGAGTACGACTTCGTGCCCGAGAGCTTCGACCGGGACAAAACCATCGCCCTGATCATGAACAGTAGTG
GCAGTACCGGATTGCCCAAGGGCGTAGCCCTACCGCACCGCACCGCTTGTGTCCGATTCAGTCATGCCCGCGA
CCCCATCTTCGGCAACCAGATCATCCCCGACACCGCTATCCTCAGCGTGGTGCCATTTCACCACGGCTTCGGC
ATGTTCACCACGCTGGGCTACTTGATCTGCGGCTTTCGGGTCGTGCTCATGTACCGCTTCGAGGAGGAGCTAT
TCTTGCGCAGCTTGCAAGACTATAAGATTCAATCTGCCCTGCTGGTGCCCACACTATTTAGCTTCTTCGCTAA
GAGCACTCTCATCGACAAGTACGACCTAAGCAACTTGCACGAGATCGCCAGCGGCGGGGCGCCGCTCAGCAAG
GAGGTAGGTGAGGCCGTGGCCAAACGCTTCCACCTACCAGGCATCCGCCAGGGCTACGGCCTGACAGAAACAA
CCAGCGCCATTCTGATCACCCCCGAAGGGGACGACAAGCCTGGCGCAGTAGGCAAGGTGGTGCCCTTCTTCGA
GGCTAAGGTGGTGGACTTGGACACCGGTAAGACACTGGGTGTGAACCAGCGCGGCGAGCTGTGCGTCCGTGGC
CCCATGATCATGAGCGGCTACGTTAACAACCCCGAGGCTACAAACGCTCTCATCGACAAGGACGCTAGCggag
gtgggggtagtgggggcggaggtagcggtggcggtggtagtGGTCTTCGAAAAGGCTGGCATGAACATGTGAC
TCAGGACCTACGGAGTCATCTAGTCCATAAACTCGTTCAAGCCATCTTCCCAACTCCAGACCCTGCAGCTCTG
AAAGATCGCCGCATGGAGAACCTGGTTGCCTATGCTAAGAAAGTGGAGGGAGACATGTATGAGTCTGCTAATA
GCAGGGATGAATACTATCATTTATTAGCAGAGAAAATCTATAAAATACAAAAAGAACTAGAAGAAgcggccgce
CTCGAGTCTAGAGGGCCCGCGGTTCGAAGGTAAGCCTATCCCTAACCCTCTCCTCGGTCTCGATTCTACGCGT
ACCGGTCATCATCACCATCACCATTGA

GTTTAAAC



Supplementary Movie 1

Additional file: Time-lapse bioluminescence imaging of a CREX-expressing stable

cell line under forskolin treatment in HEK293T cells

Time-lapse luminescence images were acquired over 4 h at 3-min exposures with 1-min

intervals. Yellow square denotes the time of initiation of 50 uM forskolin treatment.
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