An amino acid sequence of the AP-TGFa.

The signal-sequence peptide and the cleaved fragment of human TGFA are highlighted in red.
The alkaline phosphatase sequence derived from human ALPP is highlighted in blue.

The mature, ectodomain-shed fragment of human TGFA is highlighted in purple.

MVPSAGQLALFALGIVLAACQALENSTSPLSADPPVAAAVVSRSGIIPVEEENPDFWNREAAEALGAAKKLQPAQT
AAKNLIIFLGDGMGVSTVTAARILKGQKKDKLGPEIPLAMDRFPYVALSKTYNVDKHVPDSGATATAYLCGVKGNF
QTIGLSAAARFNQCNTTRGNEVISVMNRAKKAGKSVGVVTTTRVQHASPAGTYAHTVNRNWYSDADVPASARQE
GCQDIATQLISNMDIDVILGGGRKYMFRMGTPDPEYPDDYSQGGTRLDGKNLVQEWLAKRQGARYVWNRTELMQ
ASLDPSVTHLMGLFEPGDMKYEIHRDSTLDPSLMEMTEAALRLLSRNPRGFFLFVEGGRIDHGHHESRAYRALTETI
MFDDAIERAGQLTSEEDTLSLVTADHSHVFSFGGYPLRGSSIFGLAPGKARDRKAYTVLLYGNGPGY VLKDGARPD
VTESESGSPEYRQQSAVPLDEETHAGEDVAVFARGPQAHLVHGVQEQTFIAHVMAFAACLEPYTACDLAPPAGTTD
AAHPGYHDCPDSHTQFCFHGTCRFLVQEDKPACVCHSGYVGARCEHADLLAVVAASQKKQAITALVVVSIVALAV
LIOTCVLIHCCQVRKHCEWCRALICRHEKPSALLKGRTACCHSETVV



A nucleotide sequence of the AP-TGFa.

ATGGTCCCTTCCGCCGGGCAGCTGGCACTGTTCGCTCTGGGCATTGTCCTGGCCGCTTGTCAGGCTCTGGAGAA
TAGCACTTCACCTCTGTCCGCCGACCCCCCTGTGGCCGCTGCAGTGGTCTCTCGGAGTGGCATCATTCCAGTGG
AGGAAGAGAACCCCGATTTCTGGAATAGAGAAGCCGCTGAGGCTCTGGGGGCAGCCAAGAAACTGCAGCCTG
CCCAGACCGCTGCAAAGAACCTGATCATTTTTCTGGGCGACGGGATGGGAGTCAGCACAGTGACTGCCGCTAG
AATCCTGAAGGGGCAGAAGAAAGACAAACTGGGACCCGAGATTCCTCTGGCCATGGATAGGTTCCCATACGTG
GCTCTGTCAAAGACATATAACGTCGACAAACACGTGCCCGATAGCGGCGCTACCGCAACAGCCTACCTGTGCG
GCGTGAAGGGGAATTTCCAGACCATCGGGCTGTCCGCAGCCGCTAGGTTTAACCAGTGTAATACCACACGCGG
AAACGAGGTCATTTCTGTGATGAATCGCGCAAAGAAAGCCGGGAAAAGTGTCGGAGTGGTCACTACCACACG
AGTGCAGCACGCTTCTCCCGCAGGAACATACGCTCATACTGTCAACCGAAATTGGTATAGCGACGCAGATGTGC
CTGCTTCCGCACGACAGGAGGGATGCCAGGACATCGCAACCCAGCTGATTTCTAATATGGACATCGACGTGATT
CTGGGCGGGGGACGCAAGTATATGTTCCGAATGGGCACCCCTGACCCAGAATACCCCGACGATTATAGTCAGGG
CGGGACAAGACTGGATGGCAAGAACCTGGTGCAGGAGTGGCTGGCTAAAAGACAGGGGGCAAGATACGTGTG
GAATAGGACAGAACTGATGCAGGCCTCTCTGGACCCTAGTGTGACTCACCTGATGGGACTGTTTGAACCAGGC
GATATGAAATATGAGATCCATAGGGACTCCACCCTGGACCCCTCTCTGATGGAAATGACCGAGGCAGCCCTGCG
CCTGCTGAGTAGGAACCCACGCGGATTCTTTCTGTTCGTGGAGGGAGGCCGAATTGACCACGGCCACCATGAA
TCACGAGCCTACCGGGCTCTGACTGAGACCATCATGTTTGACGATGCAATTGAACGCGCCGGGCAGCTGACCA
GTGAAGAGGACACACTGTCACTGGTCACTGCCGATCACTCACATGTGTTCAGCTTTGGAGGCTACCCCCTGCG
AGGCAGCTCCATCTTCGGACTGGCTCCTGGGAAGGCACGGGATAGAAAAGCCTACACCGTGCTGCTGTATGGC
AATGGGCCAGGATACGTCCTGAAGGACGGGGCCAGACCCGATGTGACAGAATCAGAGAGCGGCAGCCCCGAG
TATAGGCAGCAGAGCGCAGTGCCTCTGGACGAAGAGACTCACGCCGGCGAAGATGTCGCAGTGTTTGCCAGA
GGCCCACAGGCACACCTGGTCCATGGAGTGCAGGAGCAGACTTTCATCGCCCATGTGATGGCTTTTGCTGCATG
CCTGGAACCCTACACCGCATGTGACCTGGCTCCACCAGCAGGAACTACCGATGCCGCTCACCCTGGCTATCATG
ACTGCCCAGATAGCCACACCCAGTTCTGCTTTCATGGCACATGTCGCTTTCTGGTGCAGGAGGACAAGCCCGCT
TGCGTCTGTCACTCCGGATACGTGGGCGCCCGGTGTGAACATGCAGATCTGCTGGCCGTGGTCGCAGCCTCCC
AGAAGAAACAGGCCATCACAGCTCTGGTGGTCGTGTCTATTGTCGCCCTGGCTGTGCTGATCATTACTTGCGTC
CTGATCCACTGCTGTCAGGTGCGGAAACATTGCGAGTGGTGTCGGGCCCTGATTTGTAGACACGAGAAACCAT
CCGCACTGCTGAAAGGGAGAACTGCCTGCTGTCATAGCGAAACTGTCGTGTGA



An amino acid sequence of the Glo-22F cAMP sensor.

MPGAVGKVVPFIEAKVVDLDTGKTLGVNQRGELCVRGPMIMSGY VNNPEATNALIDKDGWLHSGDIAYWDEDEH
FFIVDRLKSLIKYKGYQVAPAELESILLQHPNIFDAGVAGLPDDDAGELPAAVVVLEHGKTMTEKEIVDYVASQVTT
AKKLRGGVVLVDEVPKGLTGKLDARKIREILIKAKKGSNWDSGCSREGMYESFIESLPFLKSLEFSARLKVVDVIGT
KVYNDGEQIIAQGDSADSFFIIESGEVKITMKRKGKSEVEENGAVEIARCSRGQYFGELALVTNKPRAASAHAIGTV
KCLAMDVQAFERLLGPCMEIMKRNIATYEEQLVALY GTNMDIVAKNIKKGPAPFYPLEDGTAGEQLHKAMKRYAL
VPGTIAFTDAHIEVDITYAEYFEMSVRLAEAMKRYGLNTNHRIVVCSENSLQFFMPVLGALFIGVAVAPANDIYNER
ELLNSMGISQPTVVFVSKKGLQKILNVQKKLPIIQKIIMDSKTDYQGFQSMYTFVTSHLPPGFNEYDFVPESFDRDK
TIALIMNSSGSTGLPKGVALPHRTACVRFSHARDPIFGNQIIPDTAILSVVPFHHGFGMFTTLGYLICGFRVVLMYRFE
EELFLRSLQDYKIQSALLVPTLFSFFAKSTLIDKYDLSNLHEIASGGAPLSKEVGEAVAKRFHLPGIRQGYGLTETTSA

ILITPEGV



A nucleotide sequence of the Glo-22F cAMP sensor.

ATGCCCGGAGCCGTCGGAAAAGTCGTGCCATTCATCGAGGCCAAAGTCGTGGATCTGGATACAGGAAAAACAC
TGGGGGTCAATCAGAGGGGAGAGCTGTGCGTGCGGGGACCTATGATCATGTCTGGCTACGTGAACAATCCAGA
GGCCACCAACGCCCTGATCGATAAGGACGGCTGGCTGCACAGCGGCGATATCGCCTATTGGGATGAGGACGAG
CACTTCTTTATCGTGGACCGCCTGAAGAGCCTGATCAAGTACAAGGGCTATCAGGTGGCACCCGCCGAGCTGG
AGTCCATCCTGCTCCAGCACCCTAATATCTTCGATGCAGGAGTGGCAGGCCTGCCAGACGATGACGCCGGCGA
GCTGCCTGCCGCCGTGGTGGTGCTGGAGCACGGCAAGACCATGACAGAGAAGGAGATCGTGGACTACGTGGC
CAGCCAGGTGACCACAGCCAAGAAGCTGAGGGGAGGAGTGGTGCTGGTGGATGAGGTGCCCAAGGGCCTGA
CCGGCAAGCTGGACGCCCGGAAGATCAGAGAGATCCTGATCAAGGCCAAGAAGGGCTCCAACTGGGATTCTG
GCTGCTCCCGGGAGGGCATGTACGAGTCTTTTATCGAGAGCCTGCCTTTCCTGAAGTCCCTGGAGTTTTCTGCC
CGGCTGAAGGTGGTGGATGTGATCGGCACCAAGGTGTATAATGACGGCGAGCAGATCATCGCCCAGGGCGATT
CCGCCGACTCTTTCTTTATCATCGAGTCCGGCGAGGTGAAGATCACAATGAAGAGAAAGGGCAAGTCTGAGGT
GGAGGAGAACGGAGCAGTGGAGATCGCAAGGTGTTCCCGCGGCCAGTACTTCGGAGAGCTGGCCCTGGTGAC
CAATAAGCCTAGGGCCGCATCTGCCCACGCAATCGGCACAGTGAAGTGCCTGGCCATGGACGTGCAGGCCTTT
GAGAGACTGCTGGGCCCATGTATGGAGATCATGAAGAGGAACATCGCCACCTACGAGGAGCAGCTGGTGGCCC
TGTATGGCACAAACATGGATATCGTGGCCAAGAATATCAAGAAGGGACCAGCACCCTTCTACCCCCTGGAGGA
CGGCACCGCCGGCGAGCAGCTGCACAAGGCCATGAAGAGATATGCCCTGGTGCCTGGCACCATCGCCTTCACA
GATGCCCACATCGAGGTGGACATCACCTACGCCGAGTATTTTGAGATGAGCGTGCGCCTGGCAGAGGCAATGA
AGCGGTACGGCCTGAACACAAATCACCGCATCGTGGTGTGCAGCGAGAACAGCCTCCAGTTCTTCATGCCAGT
GCTGGGCGCCCTGTTCATCGGAGTGGCAGTGGCCCCCGCCAACGATATCTATAATGAGCGGGAGCTGCTGAAC
AGCATGGGCATCTCCCAGCCAACCGTGGTGTTCGTGAGCAAGAAGGGCCTCCAGAAGATCCTGAATGTGCAGA
AGAAGCTGCCCATCATCCAGAAGATCATCATCATGGATTCTAAGACAGACTACCAGGGCTTCCAGAGCATGTAT
ACCTTTGTGACATCCCACCTGCCCCCTGGCTTCAACGAGTACGACTTTGTGCCCGAGTCTTTCGATAGGGACAA
GACCATCGCCCTGATCATGAATAGCTCCGGCAGCACAGGCCTGCCTAAGGGAGTGGCCCTGCCACACAGGACC
GCATGCGTGAGATTCAGCCACGCCCGGGACCCCATCTTTGGCAACCAGATCATCCCCGACACAGCCATCCTGTC
CGTGGTGCCATTCCACCACGGCTTCGGCATGTTTACCACACTGGGCTACCTGATCTGTGGCTTTAGAGTGGTGC
TGATGTATAGGTTTGAGGAGGAGCTGTTCCTGCGGAGCCTCCAGGACTACAAGATCCAGAGCGCCCTGCTGGT
GCCTACCCTGTTCTCTTTCTTTGCCAAGAGCACACTGATCGATAAGTATGACCTGTCCAATCTGCACGAGATCGC
ATCCGGAGGAGCACCTCTGTCTAAGGAAGTGGGCGAGGCCGTGGCCAAGAGGTTTCACCTGCCAGGCATCAG
ACAGGGCTACGGGCTGACTGAGACAACATCCGCTATTCTGATTACACCAGAGGGCGTCTGA



Amino acid sequences of the chimeric Ga subunits used in this study.

C-terminally substituted 6-amino acids are highlighted in blue.

Gog (AC)
MTLESIMACCLSEEAKEARRINDEIERQLRRDKRDARRELKLLLLGTGESGKSTFIKQMRIIHGSGY SDEDKRGFTK

LVYQNIFTAMQAMIRAMDTLKIPYKYEHNKAHAQLVREVDVEKVSAFENPY VDAIKSLWNDPGIQECYDRRREYQ
LSDSTKYYLNDLDRVADPAYLPTQQDVLRVRVPTTGIEYPFDLQSVIFRMVDVGGQRSERRKWIHCFENVTSIMFL
VALSEYDQVLVESDNENRMEESKALFRTIITYPWFQNSSVILFLNKKDLLEEKIMYSHLVDYFPEYDGPQRDAQAAR
EFILKMFVDLNPDSDKITYSHFTCATDTENIRFVFAAVKDTILQLN

Gog/s
MTLESIMACCLSEEAKEARRINDEIERQLRRDKRDARRELKLLLLGTGESGKSTFIKQMRIIHGSGYSDEDKRGFTK

LVYQNIFTAMQAMIRAMDTLKIPYKYEHNKAHAQLVREVDVEKVSAFENPYVDAIKSLWNDPGIQECYDRRREYQ
LSDSTKYYLNDLDRVADPAYLPTQQDVLRVRVPTTGIIEYPFDLQSVIFRMVDVGGQRSERRKWIHCFENVTSIMFL
VALSEYDQVLVESDNENRMEESKALFRTIITYPWFQNSSVILFLNKKDLLEEKIMYSHLVDYFPEYDGPQRDAQAAR
EFILKMFVDLNPDSDKITYSHFTCATDTENIRFVFAAVKDTILQLNLRQYELL

Gag/olf
MTLESIMACCLSEEAKEARRINDEIERQLRRDKRDARRELKLLLLGTGESGKSTFIKQMRITHGSGYSDEDKRGFTK

LVYQNIFTAMQAMIRAMDTLKIPYKYEHNKAHAQLVREVDVEKVSAFENPY VDAIKSLWNDPGIQECYDRRREYQ
LSDSTKYYLNDLDRVADPAYLPTQQDVLRVRVPTTGIIEYPFDLQSVIFRMVDVGGQRSERRKWIHCFENVTSIMFL
VALSEYDQVLVESDNENRMEESKALFRTIITYPWFQNSSVILFLNKKDLLEEKIMYSHLVDYFPEYDGPQRDAQAAR
EFILKMFVDLNPDSDKITYSHFTCATDTENIRFVFAAVKDTILQLNLKQYELL

Gag/il
MTLESIMACCLSEEAKEARRINDEIERQLRRDKRDARRELKLLLLGTGESGKSTFIKQMRIIHGSGYSDEDKRGFTK
LVYQNIFTAMQAMIRAMDTLKIPYKYEHNKAHAQLVREVDVEKVSAFENPY VDAIKSLWNDPGIQECYDRRREYQ
LSDSTKYYLNDLDRVADPAYLPTQQDVLRVRVPTTGIEYPFDLQSVIFRMVDVGGQRSERRKWIHCFENVTSIMFL
VALSEYDQVLVESDNENRMEESKALFRTIITYPWFQNSSVILFLNKKDLLEEKIMYSHLVDYFPEYDGPQRDAQAAR
EFILKMFVDLNPDSDKITYSHFTCATDTENIRFVFAAVKDTILQLNLKDCGLF

Gag/i3
MTLESIMACCLSEEAKEARRINDEIERQLRRDKRDARRELKLLLLGTGESGKSTFIKQMRIIHGSGYSDEDKRGFTK



LVYQNIFTAMQAMIRAMDTLKIPYKYEHNKAHAQLVREVDVEKVSAFENPYVDAIKSLWNDPGIQECYDRRREYQ
LSDSTKYYLNDLDRVADPAYLPTQQDVLRVRVPTTGIIEYPFDLQSVIFRMVDVGGQRSERRKWIHCFENVTSIMFL
VALSEYDQVLVESDNENRMEESKALFRTIITYPWFQNSSVILFLNKKDLLEEKIMYSHLVDYFPEYDGPQRDAQAAR
EFILKMFVDLNPDSDKITYSHFTCATDTENIRFVFAAVKDTILQLNLKECGLY

Gag/o
MTLESIMACCLSEEAKEARRINDEIERQLRRDKRDARRELKLLLLGTGESGKSTFIKQMRITHGSGYSDEDKRGFTK

LVYQNIFTAMQAMIRAMDTLKIPYKYEHNKAHAQLVREVDVEKVSAFENPY VDAIKSLWNDPGIQECYDRRREYQ
LSDSTKYYLNDLDRVADPAYLPTQQDVLRVRVPTTGIIEYPFDLQSVIFRMVDVGGQRSERRKWIHCFENVTSIMFL
VALSEYDQVLVESDNENRMEESKALFRTIITYPWFQNSSVILFLNKKDLLEEKIMYSHLVDYFPEYDGPQRDAQAAR
EFILKMFVDLNPDSDKITY SHFTCATDTENIRFVFAAVKDTILQLNLRGCGLY

Gog/z
MTLESIMACCLSEEAKEARRINDEIERQLRRDKRDARRELKLLLLGTGESGKSTFIKQMRITHGSGYSDEDKRGFTK

LVYQNIFTAMQAMIRAMDTLKIPYKYEHNKAHAQLVREVDVEKVSAFENPY VDAIKSLWNDPGIQECYDRRREYQ
LSDSTKYYLNDLDRVADPAYLPTQQDVLRVRVPTTGIEYPFDLQSVIFRMVDVGGQRSERRKWIHCFENVTSIMFL
VALSEYDQVLVESDNENRMEESKALFRTIITYPWFQNSSVILFLNKKDLLEEKIMYSHLVDYFPEYDGPQRDAQAAR
EFILKMFVDLNPDSDKITYSHFTCATDTENIRFVFAAVKDTILQLNLKYIGLC

Gagq
MTLESIMACCLSEEAKEARRINDEIERQLRRDKRDARRELKLLLLGTGESGKSTFIKQMRITHGSGYSDEDKRGFTK
LVYQNIFTAMQAMIRAMDTLKIPYKYEHNKAHAQLVREVDVEKVSAFENPY VDAIKSLWNDPGIQECYDRRREYQ
LSDSTKYYLNDLDRVADPAYLPTQQDVLRVRVPTTGIIEY PFDLQSVIFRMVDVGGQRSERRKWIHCFENVTSIMFL
VALSEYDQVLVESDNENRMEESKALFRTIITY PWFQNSSVILFLNKKDLLEEKIMYSHLVDYFPEYDGPQRDAQAAR
EFILKMFVDLNPDSDKIIYSHFTCATDTENIRFVFAAVKDTILQLNLKEYNLV

Goag/14
MTLESIMACCLSEEAKEARRINDEIERQLRRDKRDARRELKLLLLGTGESGKSTFIKQMRITHGSGYSDEDKRGFTK

LVYQNIFTAMQAMIRAMDTLKIPYKYEHNKAHAQLVREVDVEKVSAFENPY VDAIKSLWNDPGIQECYDRRREYQ
LSDSTKYYLNDLDRVADPAYLPTQQDVLRVRVPTTGIIEYPFDLQSVIFRMVDVGGQRSERRKWIHCFENVTSIMFL
VALSEYDQVLVESDNENRMEESKALFRTIITYPWFQNSSVILFLNKKDLLEEKIMYSHLVDYFPEYDGPQRDAQAAR
EFILKMFVDLNPDSDKITYSHFTCATDTENIRFVFAAVKDTILQLNLREFNLV



Gog/16
MTLESIMACCLSEEAKEARRINDEIERQLRRDKRDARRELKLLLLGTGESGKSTFIKQMRIIHGSGYSDEDKRGFTK

LVYQNIFTAMQAMIRAMDTLKIPYKYEHNKAHAQLVREVDVEKVSAFENPY VDAIKSLWNDPGIQECYDRRREYQ
LSDSTKYYLNDLDRVADPAYLPTQQDVLRVRVPTTGIEYPFDLQSVIFRMVDVGGQRSERRKWIHCFENVTSIMFL
VALSEYDQVLVESDNENRMEESKALFRTIITYPWFQNSSVILFLNKKDLLEEKIMYSHLVDYFPEYDGPQRDAQAAR
EFILKMFVDLNPDSDKITYSHFTCATDTENIRFVFAAVKDTILQLNLDEINLL

Gag/12
MTLESIMACCLSEEAKEARRINDEIERQLRRDKRDARRELKLLLLGTGESGKSTFIKQMRIIHGSGYSDEDKRGFTK

LVYQNIFTAMQAMIRAMDTLKIPYKYEHNKAHAQLVREVDVEKVSAFENPYVDAIKSLWNDPGIQECYDRRREYQ
LSDSTKYYLNDLDRVADPAYLPTQQDVLRVRVPTTGIIEYPFDLQSVIFRMVDVGGQRSERRKWIHCFENVTSIMFL
VALSEYDQVLVESDNENRMEESKALFRTIITYPWFQNSSVILFLNKKDLLEEKIMYSHLVDYFPEYDGPQRDAQAAR
EFILKMFVDLNPDSDKITYSHFTCATDTENIRFVFAAVKDTILQLNLKDIMLQ

Gag/13
MTLESIMACCLSEEAKEARRINDEIERQLRRDKRDARRELKLLLLGTGESGKSTFIKQMRITHGSGYSDEDKRGFTK

LVYQNIFTAMQAMIRAMDTLKIPYKYEHNKAHAQLVREVDVEKVSAFENPY VDAIKSLWNDPGIQECYDRRREYQ
LSDSTKYYLNDLDRVADPAYLPTQQDVLRVRVPTTGIIEYPFDLQSVIFRMVDVGGQRSERRKWIHCFENVTSIMFL
VALSEYDQVLVESDNENRMEESKALFRTIITYPWFQNSSVILFLNKKDLLEEKIMYSHLVDYFPEYDGPQRDAQAAR
EFILKMFVDLNPDSDKITYSHFTCATDTENIRFVFAAVKDTILQLNLKQLMLQ

Gas (AC)
MGCLGNSKTEDQRNEEKAQREANKKIEKQLQKDKQVYRATHRLLLLGAGESGKSTIVKQMRILHVNGFNGDSEK

ATKVQDIKNNLKEAIETIVAAMSNLVPPVELANPENQFRVDYILSVMNVPDFDFPPEFYEHAKALWEDEGVRACYE
RSNEYQLIDCAQYFLDKIDVIKQADYVPSDQDLLRCRVLTSGIFETKFQVDKVNFHMFDVGGQRDERRKWIQCFN
DVTAIIFVVASSSYNMVIREDNQTNRLQEALNLFKSIWNNRWLRTISVILFLNKQDLLAEKVLAGKSKIEDYFPEFAR
YTTPEDATPEPGEDPRVTRAKYFIRDEFLRISTASGDGRHYCYPHFTCAVDTENIRRVFNDCRDIIQRMHL

Gos
MGCLGNSKTEDQRNEEKAQREANKKIEKQLQKDKQVYRATHRLLLLGAGESGKSTIVKQMRILHVNGFNGDSEK
ATKVQDIKNNLKEAIETIVAAMSNLVPPVELANPENQFRVDYILSVMNVPDFDFPPEFYEHAKALWEDEGVRACYE
RSNEYQLIDCAQYFLDKIDVIKQADY VPSDQDLLRCRVLTSGIFETKFQVDKVNFHMFDVGGQRDERRKWIQCFN
DVTAIIFVVASSSYNMVIREDNQTNRLQEALNLFKSIWNNRWLRTISVILFLNKQDLLAEKVLAGKSKIEDYFPEFAR



YTTPEDATPEPGEDPRVTRAKYFIRDEFLRISTASGDGRHYCYPHFTCAVDTENIRRVFNDCRDIIQRMHLRQYELL

Gaos/olf
MGCLGNSKTEDQRNEEKAQREANKKIEKQLQKDKQVYRATHRLLLLGAGESGKSTIVKQMRILHVNGFNGDSEK
ATKVQDIKNNLKEAIETIVAAMSNLVPPVELANPENQFRVDYILSVMNVPDFDFPPEFYEHAKALWEDEGVRACYE
RSNEYQLIDCAQYFLDKIDVIKQADY VPSDQDLLRCRVLTSGIFETKFQVDKVNFHMFDVGGQRDERRKWIQCFN
DVTAIIFVVASSSYNMVIREDNQTNRLQEALNLFKSIWNNRWLRTISVILFLNKQDLLAEKVLAGKSKIEDYFPEFAR
YTTPEDATPEPGEDPRVTRAKYFIRDEFLRISTASGDGRHYCYPHFTCAVDTENIRRVFNDCRDIIQRMHLKQYELL

Gas/il
MGCLGNSKTEDQRNEEKAQREANKKIEKQLQKDKQVYRATHRLLLLGAGESGKSTIVKQMRILHVNGFNGDSEK
ATKVQDIKNNLKEAIETIVAAMSNLVPPVELANPENQFRVDYILSVMNVPDFDFPPEFYEHAKALWEDEGVRACYE
RSNEYQLIDCAQYFLDKIDVIKQADYVPSDQDLLRCRVLTSGIFETKFQVDKVNFHMFDVGGQRDERRKWIQCFN
DVTAIIFVVASSSYNMVIREDNQTNRLQEALNLFKSIWNNRWLRTISVILFLNKQDLLAEKVLAGKSKIEDYFPEFAR
YTTPEDATPEPGEDPRVTRAKYFIRDEFLRISTASGDGRHYCYPHFTCAVDTENIRRVFNDCRDIIQRMHLKDCGLF

Guas/i3
MGCLGNSKTEDQRNEEKAQREANKKIEKQLQKDKQVYRATHRLLLLGAGESGKSTIVKQMRILHVNGFNGDSEK
ATKVQDIKNNLKEAIETIVAAMSNLVPPVELANPENQFRVDYILSVMNVPDFDFPPEFYEHAKALWEDEGVRACYE
RSNEYQLIDCAQYFLDKIDVIKQADY VPSDQDLLRCRVLTSGIFETKFQVDKVNFHMFDVGGQRDERRKWIQCFN
DVTAIIFVVASSSYNMVIREDNQTNRLQEALNLFKSIWNNRWLRTISVILFLNKQDLLAEKVLAGKSKIEDYFPEFAR
YTTPEDATPEPGEDPRVTRAKYFIRDEFLRISTASGDGRHYCYPHFTCAVDTENIRRVFNDCRDIIQRMHLKECGLY

Gas/o
MGCLGNSKTEDQRNEEKAQREANKKIEKQLQKDKQVYRATHRLLLLGAGESGKSTIVKQMRILHVNGFNGDSEK
ATKVQDIKNNLKEAIETIVAAMSNLVPPVELANPENQFRVDYILSVMNVPDFDFPPEFYEHAKALWEDEGVRACYE
RSNEYQLIDCAQYFLDKIDVIKQADY VPSDQDLLRCRVLTSGIFETKFQVDKVNFHMFDVGGQRDERRKWIQCFN
DVTAIIFVVASSSYNMVIREDNQTNRLQEALNLFKSIWNNRWLRTISVILFLNKQDLLAEKVLAGKSKIEDYFPEFAR
YTTPEDATPEPGEDPRVTRAKYFIRDEFLRISTASGDGRHYCYPHFTCAVDTENIRRVFNDCRDIIQRMHLRGCGLY

Gos/z
MGCLGNSKTEDQRNEEKAQREANKKIEKQLQKDKQVYRATHRLLLLGAGESGKSTIVKQMRILHVNGFNGDSEK
ATKVQDIKNNLKEAIETIVAAMSNLVPPVELANPENQFRVDYILSVMNVPDFDFPPEFYEHAKALWEDEGVRACYE



RSNEYQLIDCAQYFLDKIDVIKQADYVPSDQDLLRCRVLTSGIFETKFQVDKVNFHMFDVGGQRDERRKWIQCFN
DVTAIIFVVASSSYNMVIREDNQTNRLQEALNLFKSIWNNRWLRTISVILFLNKQDLLAEKVLAGKSKIEDYFPEFAR
YTTPEDATPEPGEDPRVTRAKYFIRDEFLRISTASGDGRHYCYPHFTCAVDTENIRRVFNDCRDIIQRMHLKYIGLC

Gas/q
MGCLGNSKTEDQRNEEKAQREANKKIEKQLQKDKQVYRATHRLLLLGAGESGKSTIVKQMRILHVNGFNGDSEK

ATKVQDIKNNLKEAIETIVAAMSNLVPPVELANPENQFRVDYILSVMNVPDFDFPPEFYEHAKALWEDEGVRACYE
RSNEYQLIDCAQYFLDKIDVIKQADY VPSDQDLLRCRVLTSGIFETKFQVDKVNFHMFDVGGQRDERRKWIQCFN
DVTAIIFVVASSSYNMVIREDNQTNRLQEALNLFKSIWNNRWLRTISVILFLNKQDLLAEKVLAGKSKIEDYFPEFAR
YTTPEDATPEPGEDPRVTRAKYFIRDEFLRISTASGDGRHYCYPHFTCAVDTENIRRVFNDCRDIIQRMHLKEYNLV

Gos/14
MGCLGNSKTEDQRNEEKAQREANKKIEKQLQKDKQVYRATHRLLLLGAGESGKSTIVKQMRILHVNGFNGDSEK
ATKVQDIKNNLKEAIETIVAAMSNLVPPVELANPENQFRVDYILSVMNVPDFDFPPEFYEHAKALWEDEGVRACYE
RSNEYQLIDCAQYFLDKIDVIKQADY VPSDQDLLRCRVLTSGIFETKFQVDKVNFHMFDVGGQRDERRKWIQCFN
DVTAIIFVVASSSYNMVIREDNQTNRLQEALNLFKSIWNNRWLRTISVILFLNKQDLLAEKVLAGKSKIEDYFPEFAR
YTTPEDATPEPGEDPRVTRAKYFIRDEFLRISTASGDGRHYCYPHFTCAVDTENIRRVFNDCRDIIQRMHLREFNLV

Gos/16
MGCLGNSKTEDQRNEEKAQREANKKIEKQLQKDKQVYRATHRLLLLGAGESGKSTIVKQMRILHVNGFNGDSEK
ATKVQDIKNNLKEAIETIVAAMSNLVPPVELANPENQFRVDYILSVMNVPDFDFPPEFYEHAKALWEDEGVRACYE
RSNEYQLIDCAQYFLDKIDVIKQADYVPSDQDLLRCRVLTSGIFETKFQVDKVNFHMFDVGGQRDERRKWIQCFN
DVTAIIFVVASSSYNMVIREDNQTNRLQEALNLFKSIWNNRWLRTISVILFLNKQDLLAEKVLAGKSKIEDYFPEFAR
YTTPEDATPEPGEDPRVTRAKYFIRDEFLRISTASGDGRHYCYPHFTCAVDTENIRRVFNDCRDIIQRMHLDEINLL

Gos/12
MGCLGNSKTEDQRNEEKAQREANKKIEKQLQKDKQVYRATHRLLLLGAGESGKSTIVKQMRILHVNGFNGDSEK
ATKVQDIKNNLKEAIETIVAAMSNLVPPVELANPENQFRVDYILSVMNVPDFDFPPEFYEHAKALWEDEGVRACYE
RSNEYQLIDCAQYFLDKIDVIKQADY VPSDQDLLRCRVLTSGIFETKFQVDKVNFHMFDVGGQRDERRKWIQCFN
DVTAIIFVVASSSYNMVIREDNQTNRLQEALNLFKSIWNNRWLRTISVILFLNKQDLLAEKVLAGKSKIEDYFPEFAR
YTTPEDATPEPGEDPRVTRAKYFIRDEFLRISTASGDGRHYCYPHFTCAVDTENIRRVFNDCRDIIQRMHLKDIMLQ

Gas/13



MGCLGNSKTEDQRNEEKAQREANKKIEKQLQKDKQVYRATHRLLLLGAGESGKSTIVKQMRILHVNGFNGDSEK
ATKVQDIKNNLKEAIETIVAAMSNLVPPVELANPENQFRVDYILSVMNVPDFDFPPEFYEHAKALWEDEGVRACYE
RSNEYQLIDCAQYFLDKIDVIKQADY VPSDQDLLRCRVLTSGIFETKFQVDKVNFHMFDVGGQRDERRKWIQCFN
DVTAIIFVVASSSYNMVIREDNQTNRLQEALNLFKSIWNNRWLRTISVILFLNKQDLLAEKVLAGKSKIEDYFPEFAR
YTTPEDATPEPGEDPRVTRAKYFIRDEFLRISTASGDGRHYCYPHFTCAVDTENIRRVFNDCRDIIQRMHLKQLMLQ



Nucleotide sequences of the chimeric Ga subunits.

Gaq (AC)
ATGACTCTGGAGTCCATCATGGCGTGCTGCCTGAGCGAGGAGGCCAAGGAAGCCCGGCGGATCAACGACGAG

ATCGAGCGGCAGCTCCGCAGGGACAAGCGGGACGCCCGCCGGGAGCTCAAGCTGCTGCTGCTCGGGACAGGA
GAGAGTGGCAAGAGTACGTTTATCAAGCAGATGAGAATCATCCATGGGTCAGGATACTCTGATGAAGATAAAA
GGGGCTTCACCAAGCTGGTGTATCAGAACATCTTCACGGCCATGCAGGCCATGATCAGAGCCATGGACACACT
CAAGATCCCATACAAGTATGAGCACAATAAGGCTCATGCACAATTAGTTCGAGAAGTTGATGTGGAGAAGGTGT
CTGCTTTTGAGAATCCATATGTAGATGCAATAAAGAGTTTATGGAATGATCCTGGAATCCAGGAATGCTATGATA
GACGACGAGAATATCAATTATCTGACTCTACCAAATACTATCTTAATGACTTGGACCGCGTAGCTGACCCTGCCT
ACCTGCCTACGCAACAAGATGTGCTTAGAGTTCGAGTCCCCACCACAGGGATCATCGAATACCCCTTTGACTTA
CAAAGTGTCATTTTCAGAATGGTCGATGTAGGGGGCCAAAGGTCAGAGAGAAGAAAATGGATACACTGCTTTG
AAAATGTCACCTCTATCATGTTTCTAGTAGCGCTTAGTGAATATGATCAAGTTCTCGTGGAGTCAGACAATGAGA
ACCGAATGGAGGAAAGCAAGGCTCTCTTTAGAACAATTATCACATACCCCTGGTTCCAGAACTCCTCGGTTATT
CTGTTCTTAAACAAGAAAGATCTTCTAGAGGAGAAAATCATGTATTCCCATCTAGTCGACTACTTCCCAGAATAT
GATGGACCCCAGAGAGATGCCCAGGCAGCCCGAGAATTCATTCTGAAGATGTTCGTGGACCTGAACCCAGACA
GTGACAAAATTATCTACTCCCACTTCACGTGCGCCACAGACACCGAGAATATCCGCTTTGTCTTTGCTGCCGTC
AAGGACACCATCCTCCAGTTGAACTGA

Gog/s
ATGACTCTGGAGTCCATCATGGCGTGCTGCCTGAGCGAGGAGGCCAAGGAAGCCCGGCGGATCAACGACGAG

ATCGAGCGGCAGCTCCGCAGGGACAAGCGGGACGCCCGCCGGGAGCTCAAGCTGCTGCTGCTCGGGACAGGA
GAGAGTGGCAAGAGTACGTTTATCAAGCAGATGAGAATCATCCATGGGTCAGGATACTCTGATGAAGATAAAA
GGGGCTTCACCAAGCTGGTGTATCAGAACATCTTCACGGCCATGCAGGCCATGATCAGAGCCATGGACACACT
CAAGATCCCATACAAGTATGAGCACAATAAGGCTCATGCACAATTAGTTCGAGAAGTTGATGTGGAGAAGGTGT
CTGCTTTTGAGAATCCATATGTAGATGCAATAAAGAGTTTATGGAATGATCCTGGAATCCAGGAATGCTATGATA
GACGACGAGAATATCAATTATCTGACTCTACCAAATACTATCTTAATGACTTGGACCGCGTAGCTGACCCTGCCT
ACCTGCCTACGCAACAAGATGTGCTTAGAGTTCGAGTCCCCACCACAGGGATCATCGAATACCCCTTTGACTTA
CAAAGTGTCATTTTCAGAATGGTCGATGTAGGGGGCCAAAGGTCAGAGAGAAGAAAATGGATACACTGCTTTG
AAAATGTCACCTCTATCATGTTTCTAGTAGCGCTTAGTGAATATGATCAAGTTCTCGTGGAGTCAGACAATGAGA
ACCGAATGGAGGAAAGCAAGGCTCTCTTTAGAACAATTATCACATACCCCTGGTTCCAGAACTCCTCGGTTATT
CTGTTCTTAAACAAGAAAGATCTTCTAGAGGAGAAAATCATGTATTCCCATCTAGTCGACTACTTCCCAGAATAT
GATGGACCCCAGAGAGATGCCCAGGCAGCCCGAGAATTCATTCTGAAGATGTTCGTGGACCTGAACCCAGACA



GTGACAAAATTATCTACTCCCACTTCACGTGCGCCACAGACACCGAGAATATCCGCTTTGTCTTTGCTGCCGTC
AAGGACACCATCCTCCAGTTGAACCTGCGTCAGTACGAGCTGCTCTGA

Gag/olf
ATGACTCTGGAGTCCATCATGGCGTGCTGCCTGAGCGAGGAGGCCAAGGAAGCCCGGCGGATCAACGACGAG

ATCGAGCGGCAGCTCCGCAGGGACAAGCGGGACGCCCGCCGGGAGCTCAAGCTGCTGCTGCTCGGGACAGGA
GAGAGTGGCAAGAGTACGTTTATCAAGCAGATGAGAATCATCCATGGGTCAGGATACTCTGATGAAGATAAAA
GGGGCTTCACCAAGCTGGTGTATCAGAACATCTTCACGGCCATGCAGGCCATGATCAGAGCCATGGACACACT
CAAGATCCCATACAAGTATGAGCACAATAAGGCTCATGCACAATTAGTTCGAGAAGTTGATGTGGAGAAGGTGT
CTGCTTTTGAGAATCCATATGTAGATGCAATAAAGAGTTTATGGAATGATCCTGGAATCCAGGAATGCTATGATA
GACGACGAGAATATCAATTATCTGACTCTACCAAATACTATCTTAATGACTTGGACCGCGTAGCTGACCCTGCCT
ACCTGCCTACGCAACAAGATGTGCTTAGAGTTCGAGTCCCCACCACAGGGATCATCGAATACCCCTTTGACTTA
CAAAGTGTCATTTTCAGAATGGTCGATGTAGGGGGCCAAAGGTCAGAGAGAAGAAAATGGATACACTGCTTTG
AAAATGTCACCTCTATCATGTTTCTAGTAGCGCTTAGTGAATATGATCAAGTTCTCGTGGAGTCAGACAATGAGA
ACCGAATGGAGGAAAGCAAGGCTCTCTTTAGAACAATTATCACATACCCCTGGTTCCAGAACTCCTCGGTTATT
CTGTTCTTAAACAAGAAAGATCTTCTAGAGGAGAAAATCATGTATTCCCATCTAGTCGACTACTTCCCAGAATAT
GATGGACCCCAGAGAGATGCCCAGGCAGCCCGAGAATTCATTCTGAAGATGTTCGTGGACCTGAACCCAGACA
GTGACAAAATTATCTACTCCCACTTCACGTGCGCCACAGACACCGAGAATATCCGCTTTGTCTTTGCTGCCGTC
AAGGACACCATCCTCCAGTTGAACCTGAAGCAGTATGAGCTCTTGTGA

Gag/il
ATGACTCTGGAGTCCATCATGGCGTGCTGCCTGAGCGAGGAGGCCAAGGAAGCCCGGCGGATCAACGACGAG
ATCGAGCGGCAGCTCCGCAGGGACAAGCGGGACGCCCGCCGGGAGCTCAAGCTGCTGCTGCTCGGGACAGGA
GAGAGTGGCAAGAGTACGTTTATCAAGCAGATGAGAATCATCCATGGGTCAGGATACTCTGATGAAGATAAAA
GGGGCTTCACCAAGCTGGTGTATCAGAACATCTTCACGGCCATGCAGGCCATGATCAGAGCCATGGACACACT
CAAGATCCCATACAAGTATGAGCACAATAAGGCTCATGCACAATTAGTTCGAGAAGTTGATGTGGAGAAGGTGT
CTGCTTTTGAGAATCCATATGTAGATGCAATAAAGAGTTTATGGAATGATCCTGGAATCCAGGAATGCTATGATA
GACGACGAGAATATCAATTATCTGACTCTACCAAATACTATCTTAATGACTTGGACCGCGTAGCTGACCCTGCCT
ACCTGCCTACGCAACAAGATGTGCTTAGAGTTCGAGTCCCCACCACAGGGATCATCGAATACCCCTTTGACTTA
CAAAGTGTCATTTTCAGAATGGTCGATGTAGGGGGCCAAAGGTCAGAGAGAAGAAAATGGATACACTGCTTTG
AAAATGTCACCTCTATCATGTTTCTAGTAGCGCTTAGTGAATATGATCAAGTTCTCGTGGAGTCAGACAATGAGA
ACCGAATGGAGGAAAGCAAGGCTCTCTTTAGAACAATTATCACATACCCCTGGTTCCAGAACTCCTCGGTTATT
CTGTTCTTAAACAAGAAAGATCTTCTAGAGGAGAAAATCATGTATTCCCATCTAGTCGACTACTTCCCAGAATAT



GATGGACCCCAGAGAGATGCCCAGGCAGCCCGAGAATTCATTCTGAAGATGTTCGTGGACCTGAACCCAGACA
GTGACAAAATTATCTACTCCCACTTCACGTGCGCCACAGACACCGAGAATATCCGCTTTGTCTTTGCTGCCGTC
AAGGACACCATCCTCCAGTTGAACCTGAAAGATTGTGGTCTCTTTTGA

Gag/i3
ATGACTCTGGAGTCCATCATGGCGTGCTGCCTGAGCGAGGAGGCCAAGGAAGCCCGGCGGATCAACGACGAG
ATCGAGCGGCAGCTCCGCAGGGACAAGCGGGACGCCCGCCGGGAGCTCAAGCTGCTGCTGCTCGGGACAGGA
GAGAGTGGCAAGAGTACGTTTATCAAGCAGATGAGAATCATCCATGGGTCAGGATACTCTGATGAAGATAAAA
GGGGCTTCACCAAGCTGGTGTATCAGAACATCTTCACGGCCATGCAGGCCATGATCAGAGCCATGGACACACT
CAAGATCCCATACAAGTATGAGCACAATAAGGCTCATGCACAATTAGTTCGAGAAGTTGATGTGGAGAAGGTGT
CTGCTTTTGAGAATCCATATGTAGATGCAATAAAGAGTTTATGGAATGATCCTGGAATCCAGGAATGCTATGATA
GACGACGAGAATATCAATTATCTGACTCTACCAAATACTATCTTAATGACTTGGACCGCGTAGCTGACCCTGCCT
ACCTGCCTACGCAACAAGATGTGCTTAGAGTTCGAGTCCCCACCACAGGGATCATCGAATACCCCTTTGACTTA
CAAAGTGTCATTTTCAGAATGGTCGATGTAGGGGGCCAAAGGTCAGAGAGAAGAAAATGGATACACTGCTTTG
AAAATGTCACCTCTATCATGTTTCTAGTAGCGCTTAGTGAATATGATCAAGTTCTCGTGGAGTCAGACAATGAGA
ACCGAATGGAGGAAAGCAAGGCTCTCTTTAGAACAATTATCACATACCCCTGGTTCCAGAACTCCTCGGTTATT
CTGTTCTTAAACAAGAAAGATCTTCTAGAGGAGAAAATCATGTATTCCCATCTAGTCGACTACTTCCCAGAATAT
GATGGACCCCAGAGAGATGCCCAGGCAGCCCGAGAATTCATTCTGAAGATGTTCGTGGACCTGAACCCAGACA
GTGACAAAATTATCTACTCCCACTTCACGTGCGCCACAGACACCGAGAATATCCGCTTTGTCTTTGCTGCCGTC
AAGGACACCATCCTCCAGTTGAACCTGAAGGAATGTGGACTTTATTGA

Gag/o
ATGACTCTGGAGTCCATCATGGCGTGCTGCCTGAGCGAGGAGGCCAAGGAAGCCCGGCGGATCAACGACGAG

ATCGAGCGGCAGCTCCGCAGGGACAAGCGGGACGCCCGCCGGGAGCTCAAGCTGCTGCTGCTCGGGACAGGA
GAGAGTGGCAAGAGTACGTTTATCAAGCAGATGAGAATCATCCATGGGTCAGGATACTCTGATGAAGATAAAA
GGGGCTTCACCAAGCTGGTGTATCAGAACATCTTCACGGCCATGCAGGCCATGATCAGAGCCATGGACACACT
CAAGATCCCATACAAGTATGAGCACAATAAGGCTCATGCACAATTAGTTCGAGAAGTTGATGTGGAGAAGGTGT
CTGCTTTTGAGAATCCATATGTAGATGCAATAAAGAGTTTATGGAATGATCCTGGAATCCAGGAATGCTATGATA
GACGACGAGAATATCAATTATCTGACTCTACCAAATACTATCTTAATGACTTGGACCGCGTAGCTGACCCTGCCT
ACCTGCCTACGCAACAAGATGTGCTTAGAGTTCGAGTCCCCACCACAGGGATCATCGAATACCCCTTTGACTTA
CAAAGTGTCATTTTCAGAATGGTCGATGTAGGGGGCCAAAGGTCAGAGAGAAGAAAATGGATACACTGCTTTG
AAAATGTCACCTCTATCATGTTTCTAGTAGCGCTTAGTGAATATGATCAAGTTCTCGTGGAGTCAGACAATGAGA
ACCGAATGGAGGAAAGCAAGGCTCTCTTTAGAACAATTATCACATACCCCTGGTTCCAGAACTCCTCGGTTATT



CTGTTCTTAAACAAGAAAGATCTTCTAGAGGAGAAAATCATGTATTCCCATCTAGTCGACTACTTCCCAGAATAT
GATGGACCCCAGAGAGATGCCCAGGCAGCCCGAGAATTCATTCTGAAGATGTTCGTGGACCTGAACCCAGACA
GTGACAAAATTATCTACTCCCACTTCACGTGCGCCACAGACACCGAGAATATCCGCTTTGTCTTTGCTGCCGTC
AAGGACACCATCCTCCAGTTGAACCTGCGGGGCTGCGGCTTGTACTGA

Gaqg/z
ATGACTCTGGAGTCCATCATGGCGTGCTGCCTGAGCGAGGAGGCCAAGGAAGCCCGGCGGATCAACGACGAG

ATCGAGCGGCAGCTCCGCAGGGACAAGCGGGACGCCCGCCGGGAGCTCAAGCTGCTGCTGCTCGGGACAGGA
GAGAGTGGCAAGAGTACGTTTATCAAGCAGATGAGAATCATCCATGGGTCAGGATACTCTGATGAAGATAAAA
GGGGCTTCACCAAGCTGGTGTATCAGAACATCTTCACGGCCATGCAGGCCATGATCAGAGCCATGGACACACT
CAAGATCCCATACAAGTATGAGCACAATAAGGCTCATGCACAATTAGTTCGAGAAGTTGATGTGGAGAAGGTGT
CTGCTTTTGAGAATCCATATGTAGATGCAATAAAGAGTTTATGGAATGATCCTGGAATCCAGGAATGCTATGATA
GACGACGAGAATATCAATTATCTGACTCTACCAAATACTATCTTAATGACTTGGACCGCGTAGCTGACCCTGCCT
ACCTGCCTACGCAACAAGATGTGCTTAGAGTTCGAGTCCCCACCACAGGGATCATCGAATACCCCTTTGACTTA
CAAAGTGTCATTTTCAGAATGGTCGATGTAGGGGGCCAAAGGTCAGAGAGAAGAAAATGGATACACTGCTTTG
AAAATGTCACCTCTATCATGTTTCTAGTAGCGCTTAGTGAATATGATCAAGTTCTCGTGGAGTCAGACAATGAGA
ACCGAATGGAGGAAAGCAAGGCTCTCTTTAGAACAATTATCACATACCCCTGGTTCCAGAACTCCTCGGTTATT
CTGTTCTTAAACAAGAAAGATCTTCTAGAGGAGAAAATCATGTATTCCCATCTAGTCGACTACTTCCCAGAATAT
GATGGACCCCAGAGAGATGCCCAGGCAGCCCGAGAATTCATTCTGAAGATGTTCGTGGACCTGAACCCAGACA
GTGACAAAATTATCTACTCCCACTTCACGTGCGCCACAGACACCGAGAATATCCGCTTTGTCTTTGCTGCCGTC
AAGGACACCATCCTCCAGTTGAACCTGAAGTACATTGGCCTTTGCTGA

Gag
ATGACTCTGGAGTCCATCATGGCGTGCTGCCTGAGCGAGGAGGCCAAGGAAGCCCGGCGGATCAACGACGAG
ATCGAGCGGCAGCTCCGCAGGGACAAGCGGGACGCCCGCCGGGAGCTCAAGCTGCTGCTGCTCGGGACAGGA
GAGAGTGGCAAGAGTACGTTTATCAAGCAGATGAGAATCATCCATGGGTCAGGATACTCTGATGAAGATAAAA
GGGGCTTCACCAAGCTGGTGTATCAGAACATCTTCACGGCCATGCAGGCCATGATCAGAGCCATGGACACACT
CAAGATCCCATACAAGTATGAGCACAATAAGGCTCATGCACAATTAGTTCGAGAAGTTGATGTGGAGAAGGTGT
CTGCTTTTGAGAATCCATATGTAGATGCAATAAAGAGTTTATGGAATGATCCTGGAATCCAGGAATGCTATGATA
GACGACGAGAATATCAATTATCTGACTCTACCAAATACTATCTTAATGACTTGGACCGCGTAGCTGACCCTGCCT
ACCTGCCTACGCAACAAGATGTGCTTAGAGTTCGAGTCCCCACCACAGGGATCATCGAATACCCCTTTGACTTA
CAAAGTGTCATTTTCAGAATGGTCGATGTAGGGGGCCAAAGGTCAGAGAGAAGAAAATGGATACACTGCTTTG
AAAATGTCACCTCTATCATGTTTCTAGTAGCGCTTAGTGAATATGATCAAGTTCTCGTGGAGTCAGACAATGAGA



ACCGAATGGAGGAAAGCAAGGCTCTCTTTAGAACAATTATCACATACCCCTGGTTCCAGAACTCCTCGGTTATT
CTGTTCTTAAACAAGAAAGATCTTCTAGAGGAGAAAATCATGTATTCCCATCTAGTCGACTACTTCCCAGAATAT
GATGGACCCCAGAGAGATGCCCAGGCAGCCCGAGAATTCATTCTGAAGATGTTCGTGGACCTGAACCCAGACA
GTGACAAAATTATCTACTCCCACTTCACGTGCGCCACAGACACCGAGAATATCCGCTTTGTCTTTGCTGCCGTC
AAGGACACCATCCTCCAGTTGAACCTGAAGGAGTACAATCTGGTCTGA

Goag/14
ATGACTCTGGAGTCCATCATGGCGTGCTGCCTGAGCGAGGAGGCCAAGGAAGCCCGGCGGATCAACGACGAG

ATCGAGCGGCAGCTCCGCAGGGACAAGCGGGACGCCCGCCGGGAGCTCAAGCTGCTGCTGCTCGGGACAGGA
GAGAGTGGCAAGAGTACGTTTATCAAGCAGATGAGAATCATCCATGGGTCAGGATACTCTGATGAAGATAAAA
GGGGCTTCACCAAGCTGGTGTATCAGAACATCTTCACGGCCATGCAGGCCATGATCAGAGCCATGGACACACT
CAAGATCCCATACAAGTATGAGCACAATAAGGCTCATGCACAATTAGTTCGAGAAGTTGATGTGGAGAAGGTGT
CTGCTTTTGAGAATCCATATGTAGATGCAATAAAGAGTTTATGGAATGATCCTGGAATCCAGGAATGCTATGATA
GACGACGAGAATATCAATTATCTGACTCTACCAAATACTATCTTAATGACTTGGACCGCGTAGCTGACCCTGCCT
ACCTGCCTACGCAACAAGATGTGCTTAGAGTTCGAGTCCCCACCACAGGGATCATCGAATACCCCTTTGACTTA
CAAAGTGTCATTTTCAGAATGGTCGATGTAGGGGGCCAAAGGTCAGAGAGAAGAAAATGGATACACTGCTTTG
AAAATGTCACCTCTATCATGTTTCTAGTAGCGCTTAGTGAATATGATCAAGTTCTCGTGGAGTCAGACAATGAGA
ACCGAATGGAGGAAAGCAAGGCTCTCTTTAGAACAATTATCACATACCCCTGGTTCCAGAACTCCTCGGTTATT
CTGTTCTTAAACAAGAAAGATCTTCTAGAGGAGAAAATCATGTATTCCCATCTAGTCGACTACTTCCCAGAATAT
GATGGACCCCAGAGAGATGCCCAGGCAGCCCGAGAATTCATTCTGAAGATGTTCGTGGACCTGAACCCAGACA
GTGACAAAATTATCTACTCCCACTTCACGTGCGCCACAGACACCGAGAATATCCGCTTTGTCTTTGCTGCCGTC
AAGGACACCATCCTCCAGTTGAACCTGAGGGAATTCAACCTTGTCTGA

Gag/16
ATGACTCTGGAGTCCATCATGGCGTGCTGCCTGAGCGAGGAGGCCAAGGAAGCCCGGCGGATCAACGACGAG

ATCGAGCGGCAGCTCCGCAGGGACAAGCGGGACGCCCGCCGGGAGCTCAAGCTGCTGCTGCTCGGGACAGGA
GAGAGTGGCAAGAGTACGTTTATCAAGCAGATGAGAATCATCCATGGGTCAGGATACTCTGATGAAGATAAAA
GGGGCTTCACCAAGCTGGTGTATCAGAACATCTTCACGGCCATGCAGGCCATGATCAGAGCCATGGACACACT
CAAGATCCCATACAAGTATGAGCACAATAAGGCTCATGCACAATTAGTTCGAGAAGTTGATGTGGAGAAGGTGT
CTGCTTTTGAGAATCCATATGTAGATGCAATAAAGAGTTTATGGAATGATCCTGGAATCCAGGAATGCTATGATA
GACGACGAGAATATCAATTATCTGACTCTACCAAATACTATCTTAATGACTTGGACCGCGTAGCTGACCCTGCCT
ACCTGCCTACGCAACAAGATGTGCTTAGAGTTCGAGTCCCCACCACAGGGATCATCGAATACCCCTTTGACTTA
CAAAGTGTCATTTTCAGAATGGTCGATGTAGGGGGCCAAAGGTCAGAGAGAAGAAAATGGATACACTGCTTTG



AAAATGTCACCTCTATCATGTTTCTAGTAGCGCTTAGTGAATATGATCAAGTTCTCGTGGAGTCAGACAATGAGA
ACCGAATGGAGGAAAGCAAGGCTCTCTTTAGAACAATTATCACATACCCCTGGTTCCAGAACTCCTCGGTTATT
CTGTTCTTAAACAAGAAAGATCTTCTAGAGGAGAAAATCATGTATTCCCATCTAGTCGACTACTTCCCAGAATAT
GATGGACCCCAGAGAGATGCCCAGGCAGCCCGAGAATTCATTCTGAAGATGTTCGTGGACCTGAACCCAGACA
GTGACAAAATTATCTACTCCCACTTCACGTGCGCCACAGACACCGAGAATATCCGCTTTGTCTTTGCTGCCGTC
AAGGACACCATCCTCCAGTTGAACCTGGACGAGATCAACCTGCTGTGA

Gag/12
ATGACTCTGGAGTCCATCATGGCGTGCTGCCTGAGCGAGGAGGCCAAGGAAGCCCGGCGGATCAACGACGAG

ATCGAGCGGCAGCTCCGCAGGGACAAGCGGGACGCCCGCCGGGAGCTCAAGCTGCTGCTGCTCGGGACAGGA
GAGAGTGGCAAGAGTACGTTTATCAAGCAGATGAGAATCATCCATGGGTCAGGATACTCTGATGAAGATAAAA
GGGGCTTCACCAAGCTGGTGTATCAGAACATCTTCACGGCCATGCAGGCCATGATCAGAGCCATGGACACACT
CAAGATCCCATACAAGTATGAGCACAATAAGGCTCATGCACAATTAGTTCGAGAAGTTGATGTGGAGAAGGTGT
CTGCTTTTGAGAATCCATATGTAGATGCAATAAAGAGTTTATGGAATGATCCTGGAATCCAGGAATGCTATGATA
GACGACGAGAATATCAATTATCTGACTCTACCAAATACTATCTTAATGACTTGGACCGCGTAGCTGACCCTGCCT
ACCTGCCTACGCAACAAGATGTGCTTAGAGTTCGAGTCCCCACCACAGGGATCATCGAATACCCCTTTGACTTA
CAAAGTGTCATTTTCAGAATGGTCGATGTAGGGGGCCAAAGGTCAGAGAGAAGAAAATGGATACACTGCTTTG
AAAATGTCACCTCTATCATGTTTCTAGTAGCGCTTAGTGAATATGATCAAGTTCTCGTGGAGTCAGACAATGAGA
ACCGAATGGAGGAAAGCAAGGCTCTCTTTAGAACAATTATCACATACCCCTGGTTCCAGAACTCCTCGGTTATT
CTGTTCTTAAACAAGAAAGATCTTCTAGAGGAGAAAATCATGTATTCCCATCTAGTCGACTACTTCCCAGAATAT
GATGGACCCCAGAGAGATGCCCAGGCAGCCCGAGAATTCATTCTGAAGATGTTCGTGGACCTGAACCCAGACA
GTGACAAAATTATCTACTCCCACTTCACGTGCGCCACAGACACCGAGAATATCCGCTTTGTCTTTGCTGCCGTC
AAGGACACCATCCTCCAGTTGAACCTGAAGGACATCATGCTGCAGTGA

Gog/13
ATGACTCTGGAGTCCATCATGGCGTGCTGCCTGAGCGAGGAGGCCAAGGAAGCCCGGCGGATCAACGACGAG

ATCGAGCGGCAGCTCCGCAGGGACAAGCGGGACGCCCGCCGGGAGCTCAAGCTGCTGCTGCTCGGGACAGGA
GAGAGTGGCAAGAGTACGTTTATCAAGCAGATGAGAATCATCCATGGGTCAGGATACTCTGATGAAGATAAAA
GGGGCTTCACCAAGCTGGTGTATCAGAACATCTTCACGGCCATGCAGGCCATGATCAGAGCCATGGACACACT
CAAGATCCCATACAAGTATGAGCACAATAAGGCTCATGCACAATTAGTTCGAGAAGTTGATGTGGAGAAGGTGT
CTGCTTTTGAGAATCCATATGTAGATGCAATAAAGAGTTTATGGAATGATCCTGGAATCCAGGAATGCTATGATA
GACGACGAGAATATCAATTATCTGACTCTACCAAATACTATCTTAATGACTTGGACCGCGTAGCTGACCCTGCCT
ACCTGCCTACGCAACAAGATGTGCTTAGAGTTCGAGTCCCCACCACAGGGATCATCGAATACCCCTTTGACTTA



CAAAGTGTCATTTTCAGAATGGTCGATGTAGGGGGCCAAAGGTCAGAGAGAAGAAAATGGATACACTGCTTTG
AAAATGTCACCTCTATCATGTTTCTAGTAGCGCTTAGTGAATATGATCAAGTTCTCGTGGAGTCAGACAATGAGA
ACCGAATGGAGGAAAGCAAGGCTCTCTTTAGAACAATTATCACATACCCCTGGTTCCAGAACTCCTCGGTTATT
CTGTTCTTAAACAAGAAAGATCTTCTAGAGGAGAAAATCATGTATTCCCATCTAGTCGACTACTTCCCAGAATAT
GATGGACCCCAGAGAGATGCCCAGGCAGCCCGAGAATTCATTCTGAAGATGTTCGTGGACCTGAACCCAGACA
GTGACAAAATTATCTACTCCCACTTCACGTGCGCCACAGACACCGAGAATATCCGCTTTGTCTTTGCTGCCGTC
AAGGACACCATCCTCCAGTTGAACCTGAAGCAGCTTATGCTACAGTGA

Gas (AC)
ATGGGATGCCTCGGGAACAGTAAGACCGAGGACCAGCGCAACGAGGAGAAGGCGCAGCGTGAGGCCAACAA
AAAGATCGAGAAGCAGCTGCAGAAGGACAAGCAGGTCTACCGGGCCACGCACCGCCTGCTGCTGCTGGGTGC
TGGAGAATCTGGTAAAAGCACCATTGTGAAGCAGATGAGGATCCTGCATGTTAATGGGTTTAATGGAGACAGTG
AGAAGGCAACCAAAGTGCAGGACATCAAAAACAACCTGAAAGAGGCGATTGAAACCATTGTGGCCGCCATGA
GCAACCTGGTGCCCCCCGTGGAGCTGGCCAACCCCGAGAACCAGTTCAGAGTGGACTACATTCTGAGTGTGAT
GAACGTGCCTGACTTTGACTTCCCTCCCGAATTCTATGAGCATGCCAAGGCTCTGTGGGAGGATGAAGGAGTG
CGTGCCTGCTACGAACGCTCCAACGAGTACCAGCTGATTGACTGTGCCCAGTACTTCCTGGACAAGATCGACG
TGATCAAGCAGGCTGACTATGTGCCGAGCGATCAGGACCTGCTTCGCTGCCGTGTCCTGACTTCTGGAATCTTT
GAGACCAAGTTCCAGGTGGACAAAGTCAACTTCCACATGTTTGACGTGGGTGGCCAGCGCGATGAACGCCGC
AAGTGGATCCAGTGCTTCAACGATGTGACTGCCATCATCTTCGTGGTGGCCAGCAGCAGCTACAACATGGTCAT
CCGGGAGGACAACCAGACCAACCGCCTGCAGGAGGCTCTGAACCTCTTCAAGAGCATCTGGAACAACAGATG
GCTGCGCACCATCTCTGTGATCCTGTTCCTCAACAAGCAAGATCTGCTCGCTGAGAAAGTCCTTGCTGGGAAAT
CGAAGATTGAGGACTACTTTCCAGAATTTGCTCGCTACACTACTCCTGAGGATGCTACTCCCGAGCCCGGAGAG
GACCCACGCGTGACCCGGGCCAAGTACTTCATTCGAGATGAGTTTCTGAGGATCAGCACTGCCAGTGGAGATG
GGCGTCACTACTGCTACCCTCATTTCACCTGCGCTGTGGACACTGAGAACATCCGCCGTGTGTTCAACGACTGC
CGTGACATCATTCAGCGCATGCACTGA

Gas
ATGGGATGCCTCGGGAACAGTAAGACCGAGGACCAGCGCAACGAGGAGAAGGCGCAGCGTGAGGCCAACAA
AAAGATCGAGAAGCAGCTGCAGAAGGACAAGCAGGTCTACCGGGCCACGCACCGCCTGCTGCTGCTGGGTGC
TGGAGAATCTGGTAAAAGCACCATTGTGAAGCAGATGAGGATCCTGCATGTTAATGGGTTTAATGGAGACAGTG
AGAAGGCAACCAAAGTGCAGGACATCAAAAACAACCTGAAAGAGGCGATTGAAACCATTGTGGCCGCCATGA
GCAACCTGGTGCCCCCCGTGGAGCTGGCCAACCCCGAGAACCAGTTCAGAGTGGACTACATTCTGAGTGTGAT
GAACGTGCCTGACTTTGACTTCCCTCCCGAATTCTATGAGCATGCCAAGGCTCTGTGGGAGGATGAAGGAGTG



CGTGCCTGCTACGAACGCTCCAACGAGTACCAGCTGATTGACTGTGCCCAGTACTTCCTGGACAAGATCGACG
TGATCAAGCAGGCTGACTATGTGCCGAGCGATCAGGACCTGCTTCGCTGCCGTGTCCTGACTTCTGGAATCTTT
GAGACCAAGTTCCAGGTGGACAAAGTCAACTTCCACATGTTTGACGTGGGTGGCCAGCGCGATGAACGCCGC
AAGTGGATCCAGTGCTTCAACGATGTGACTGCCATCATCTTCGTGGTGGCCAGCAGCAGCTACAACATGGTCAT
CCGGGAGGACAACCAGACCAACCGCCTGCAGGAGGCTCTGAACCTCTTCAAGAGCATCTGGAACAACAGATG
GCTGCGCACCATCTCTGTGATCCTGTTCCTCAACAAGCAAGATCTGCTCGCTGAGAAAGTCCTTGCTGGGAAAT
CGAAGATTGAGGACTACTTTCCAGAATTTGCTCGCTACACTACTCCTGAGGATGCTACTCCCGAGCCCGGAGAG
GACCCACGCGTGACCCGGGCCAAGTACTTCATTCGAGATGAGTTTCTGAGGATCAGCACTGCCAGTGGAGATG
GGCGTCACTACTGCTACCCTCATTTCACCTGCGCTGTGGACACTGAGAACATCCGCCGTGTGTTCAACGACTGC
CGTGACATCATTCAGCGCATGCACCTGCGTCAGTACGAGCTGCTCTGA

Gaos/olf
ATGGGATGCCTCGGGAACAGTAAGACCGAGGACCAGCGCAACGAGGAGAAGGCGCAGCGTGAGGCCAACAA
AAAGATCGAGAAGCAGCTGCAGAAGGACAAGCAGGTCTACCGGGCCACGCACCGCCTGCTGCTGCTGGGTGC
TGGAGAATCTGGTAAAAGCACCATTGTGAAGCAGATGAGGATCCTGCATGTTAATGGGTTTAATGGAGACAGTG
AGAAGGCAACCAAAGTGCAGGACATCAAAAACAACCTGAAAGAGGCGATTGAAACCATTGTGGCCGCCATGA
GCAACCTGGTGCCCCCCGTGGAGCTGGCCAACCCCGAGAACCAGTTCAGAGTGGACTACATTCTGAGTGTGAT
GAACGTGCCTGACTTTGACTTCCCTCCCGAATTCTATGAGCATGCCAAGGCTCTGTGGGAGGATGAAGGAGTG
CGTGCCTGCTACGAACGCTCCAACGAGTACCAGCTGATTGACTGTGCCCAGTACTTCCTGGACAAGATCGACG
TGATCAAGCAGGCTGACTATGTGCCGAGCGATCAGGACCTGCTTCGCTGCCGTGTCCTGACTTCTGGAATCTTT
GAGACCAAGTTCCAGGTGGACAAAGTCAACTTCCACATGTTTGACGTGGGTGGCCAGCGCGATGAACGCCGC
AAGTGGATCCAGTGCTTCAACGATGTGACTGCCATCATCTTCGTGGTGGCCAGCAGCAGCTACAACATGGTCAT
CCGGGAGGACAACCAGACCAACCGCCTGCAGGAGGCTCTGAACCTCTTCAAGAGCATCTGGAACAACAGATG
GCTGCGCACCATCTCTGTGATCCTGTTCCTCAACAAGCAAGATCTGCTCGCTGAGAAAGTCCTTGCTGGGAAAT
CGAAGATTGAGGACTACTTTCCAGAATTTGCTCGCTACACTACTCCTGAGGATGCTACTCCCGAGCCCGGAGAG
GACCCACGCGTGACCCGGGCCAAGTACTTCATTCGAGATGAGTTTCTGAGGATCAGCACTGCCAGTGGAGATG
GGCGTCACTACTGCTACCCTCATTTCACCTGCGCTGTGGACACTGAGAACATCCGCCGTGTGTTCAACGACTGC
CGTGACATCATTCAGCGCATGCACCTGAAGCAGTATGAGCTCTTGTGA

Gos/il
ATGGGATGCCTCGGGAACAGTAAGACCGAGGACCAGCGCAACGAGGAGAAGGCGCAGCGTGAGGCCAACAA
AAAGATCGAGAAGCAGCTGCAGAAGGACAAGCAGGTCTACCGGGCCACGCACCGCCTGCTGCTGCTGGGTGC
TGGAGAATCTGGTAAAAGCACCATTGTGAAGCAGATGAGGATCCTGCATGTTAATGGGTTTAATGGAGACAGTG



AGAAGGCAACCAAAGTGCAGGACATCAAAAACAACCTGAAAGAGGCGATTGAAACCATTGTGGCCGCCATGA
GCAACCTGGTGCCCCCCGTGGAGCTGGCCAACCCCGAGAACCAGTTCAGAGTGGACTACATTCTGAGTGTGAT
GAACGTGCCTGACTTTGACTTCCCTCCCGAATTCTATGAGCATGCCAAGGCTCTGTGGGAGGATGAAGGAGTG
CGTGCCTGCTACGAACGCTCCAACGAGTACCAGCTGATTGACTGTGCCCAGTACTTCCTGGACAAGATCGACG
TGATCAAGCAGGCTGACTATGTGCCGAGCGATCAGGACCTGCTTCGCTGCCGTGTCCTGACTTCTGGAATCTTT
GAGACCAAGTTCCAGGTGGACAAAGTCAACTTCCACATGTTTGACGTGGGTGGCCAGCGCGATGAACGCCGC
AAGTGGATCCAGTGCTTCAACGATGTGACTGCCATCATCTTCGTGGTGGCCAGCAGCAGCTACAACATGGTCAT
CCGGGAGGACAACCAGACCAACCGCCTGCAGGAGGCTCTGAACCTCTTCAAGAGCATCTGGAACAACAGATG
GCTGCGCACCATCTCTGTGATCCTGTTCCTCAACAAGCAAGATCTGCTCGCTGAGAAAGTCCTTGCTGGGAAAT
CGAAGATTGAGGACTACTTTCCAGAATTTGCTCGCTACACTACTCCTGAGGATGCTACTCCCGAGCCCGGAGAG
GACCCACGCGTGACCCGGGCCAAGTACTTCATTCGAGATGAGTTTCTGAGGATCAGCACTGCCAGTGGAGATG
GGCGTCACTACTGCTACCCTCATTTCACCTGCGCTGTGGACACTGAGAACATCCGCCGTGTGTTCAACGACTGC
CGTGACATCATTCAGCGCATGCACCTGAAAGATTGTGGTCTCTTTTGA

Gos/i3
ATGGGATGCCTCGGGAACAGTAAGACCGAGGACCAGCGCAACGAGGAGAAGGCGCAGCGTGAGGCCAACAA
AAAGATCGAGAAGCAGCTGCAGAAGGACAAGCAGGTCTACCGGGCCACGCACCGCCTGCTGCTGCTGGGTGC
TGGAGAATCTGGTAAAAGCACCATTGTGAAGCAGATGAGGATCCTGCATGTTAATGGGTTTAATGGAGACAGTG
AGAAGGCAACCAAAGTGCAGGACATCAAAAACAACCTGAAAGAGGCGATTGAAACCATTGTGGCCGCCATGA
GCAACCTGGTGCCCCCCGTGGAGCTGGCCAACCCCGAGAACCAGTTCAGAGTGGACTACATTCTGAGTGTGAT
GAACGTGCCTGACTTTGACTTCCCTCCCGAATTCTATGAGCATGCCAAGGCTCTGTGGGAGGATGAAGGAGTG
CGTGCCTGCTACGAACGCTCCAACGAGTACCAGCTGATTGACTGTGCCCAGTACTTCCTGGACAAGATCGACG
TGATCAAGCAGGCTGACTATGTGCCGAGCGATCAGGACCTGCTTCGCTGCCGTGTCCTGACTTCTGGAATCTTT
GAGACCAAGTTCCAGGTGGACAAAGTCAACTTCCACATGTTTGACGTGGGTGGCCAGCGCGATGAACGCCGC
AAGTGGATCCAGTGCTTCAACGATGTGACTGCCATCATCTTCGTGGTGGCCAGCAGCAGCTACAACATGGTCAT
CCGGGAGGACAACCAGACCAACCGCCTGCAGGAGGCTCTGAACCTCTTCAAGAGCATCTGGAACAACAGATG
GCTGCGCACCATCTCTGTGATCCTGTTCCTCAACAAGCAAGATCTGCTCGCTGAGAAAGTCCTTGCTGGGAAAT
CGAAGATTGAGGACTACTTTCCAGAATTTGCTCGCTACACTACTCCTGAGGATGCTACTCCCGAGCCCGGAGAG
GACCCACGCGTGACCCGGGCCAAGTACTTCATTCGAGATGAGTTTCTGAGGATCAGCACTGCCAGTGGAGATG
GGCGTCACTACTGCTACCCTCATTTCACCTGCGCTGTGGACACTGAGAACATCCGCCGTGTGTTCAACGACTGC
CGTGACATCATTCAGCGCATGCACCTGAAGGAATGTGGACTTTATTGA

Gas/o



ATGGGATGCCTCGGGAACAGTAAGACCGAGGACCAGCGCAACGAGGAGAAGGCGCAGCGTGAGGCCAACAA
AAAGATCGAGAAGCAGCTGCAGAAGGACAAGCAGGTCTACCGGGCCACGCACCGCCTGCTGCTGCTGGGTGC
TGGAGAATCTGGTAAAAGCACCATTGTGAAGCAGATGAGGATCCTGCATGTTAATGGGTTTAATGGAGACAGTG
AGAAGGCAACCAAAGTGCAGGACATCAAAAACAACCTGAAAGAGGCGATTGAAACCATTGTGGCCGCCATGA
GCAACCTGGTGCCCCCCGTGGAGCTGGCCAACCCCGAGAACCAGTTCAGAGTGGACTACATTCTGAGTGTGAT
GAACGTGCCTGACTTTGACTTCCCTCCCGAATTCTATGAGCATGCCAAGGCTCTGTGGGAGGATGAAGGAGTG
CGTGCCTGCTACGAACGCTCCAACGAGTACCAGCTGATTGACTGTGCCCAGTACTTCCTGGACAAGATCGACG
TGATCAAGCAGGCTGACTATGTGCCGAGCGATCAGGACCTGCTTCGCTGCCGTGTCCTGACTTCTGGAATCTTT
GAGACCAAGTTCCAGGTGGACAAAGTCAACTTCCACATGTTTGACGTGGGTGGCCAGCGCGATGAACGCCGC
AAGTGGATCCAGTGCTTCAACGATGTGACTGCCATCATCTTCGTGGTGGCCAGCAGCAGCTACAACATGGTCAT
CCGGGAGGACAACCAGACCAACCGCCTGCAGGAGGCTCTGAACCTCTTCAAGAGCATCTGGAACAACAGATG
GCTGCGCACCATCTCTGTGATCCTGTTCCTCAACAAGCAAGATCTGCTCGCTGAGAAAGTCCTTGCTGGGAAAT
CGAAGATTGAGGACTACTTTCCAGAATTTGCTCGCTACACTACTCCTGAGGATGCTACTCCCGAGCCCGGAGAG
GACCCACGCGTGACCCGGGCCAAGTACTTCATTCGAGATGAGTTTCTGAGGATCAGCACTGCCAGTGGAGATG
GGCGTCACTACTGCTACCCTCATTTCACCTGCGCTGTGGACACTGAGAACATCCGCCGTGTGTTCAACGACTGC
CGTGACATCATTCAGCGCATGCACCTGCGGGGCTGCGGCTTGTACTGA

Gos/z
ATGGGATGCCTCGGGAACAGTAAGACCGAGGACCAGCGCAACGAGGAGAAGGCGCAGCGTGAGGCCAACAA
AAAGATCGAGAAGCAGCTGCAGAAGGACAAGCAGGTCTACCGGGCCACGCACCGCCTGCTGCTGCTGGGTGC
TGGAGAATCTGGTAAAAGCACCATTGTGAAGCAGATGAGGATCCTGCATGTTAATGGGTTTAATGGAGACAGTG
AGAAGGCAACCAAAGTGCAGGACATCAAAAACAACCTGAAAGAGGCGATTGAAACCATTGTGGCCGCCATGA
GCAACCTGGTGCCCCCCGTGGAGCTGGCCAACCCCGAGAACCAGTTCAGAGTGGACTACATTCTGAGTGTGAT
GAACGTGCCTGACTTTGACTTCCCTCCCGAATTCTATGAGCATGCCAAGGCTCTGTGGGAGGATGAAGGAGTG
CGTGCCTGCTACGAACGCTCCAACGAGTACCAGCTGATTGACTGTGCCCAGTACTTCCTGGACAAGATCGACG
TGATCAAGCAGGCTGACTATGTGCCGAGCGATCAGGACCTGCTTCGCTGCCGTGTCCTGACTTCTGGAATCTTT
GAGACCAAGTTCCAGGTGGACAAAGTCAACTTCCACATGTTTGACGTGGGTGGCCAGCGCGATGAACGCCGC
AAGTGGATCCAGTGCTTCAACGATGTGACTGCCATCATCTTCGTGGTGGCCAGCAGCAGCTACAACATGGTCAT
CCGGGAGGACAACCAGACCAACCGCCTGCAGGAGGCTCTGAACCTCTTCAAGAGCATCTGGAACAACAGATG
GCTGCGCACCATCTCTGTGATCCTGTTCCTCAACAAGCAAGATCTGCTCGCTGAGAAAGTCCTTGCTGGGAAAT
CGAAGATTGAGGACTACTTTCCAGAATTTGCTCGCTACACTACTCCTGAGGATGCTACTCCCGAGCCCGGAGAG
GACCCACGCGTGACCCGGGCCAAGTACTTCATTCGAGATGAGTTTCTGAGGATCAGCACTGCCAGTGGAGATG
GGCGTCACTACTGCTACCCTCATTTCACCTGCGCTGTGGACACTGAGAACATCCGCCGTGTGTTCAACGACTGC



CGTGACATCATTCAGCGCATGCACCTGAAGTACATTGGCCTTTGCTGA

Gas/q
ATGGGATGCCTCGGGAACAGTAAGACCGAGGACCAGCGCAACGAGGAGAAGGCGCAGCGTGAGGCCAACAA

AAAGATCGAGAAGCAGCTGCAGAAGGACAAGCAGGTCTACCGGGCCACGCACCGCCTGCTGCTGCTGGGTGC
TGGAGAATCTGGTAAAAGCACCATTGTGAAGCAGATGAGGATCCTGCATGTTAATGGGTTTAATGGAGACAGTG
AGAAGGCAACCAAAGTGCAGGACATCAAAAACAACCTGAAAGAGGCGATTGAAACCATTGTGGCCGCCATGA
GCAACCTGGTGCCCCCCGTGGAGCTGGCCAACCCCGAGAACCAGTTCAGAGTGGACTACATTCTGAGTGTGAT
GAACGTGCCTGACTTTGACTTCCCTCCCGAATTCTATGAGCATGCCAAGGCTCTGTGGGAGGATGAAGGAGTG
CGTGCCTGCTACGAACGCTCCAACGAGTACCAGCTGATTGACTGTGCCCAGTACTTCCTGGACAAGATCGACG
TGATCAAGCAGGCTGACTATGTGCCGAGCGATCAGGACCTGCTTCGCTGCCGTGTCCTGACTTCTGGAATCTTT
GAGACCAAGTTCCAGGTGGACAAAGTCAACTTCCACATGTTTGACGTGGGTGGCCAGCGCGATGAACGCCGC
AAGTGGATCCAGTGCTTCAACGATGTGACTGCCATCATCTTCGTGGTGGCCAGCAGCAGCTACAACATGGTCAT
CCGGGAGGACAACCAGACCAACCGCCTGCAGGAGGCTCTGAACCTCTTCAAGAGCATCTGGAACAACAGATG
GCTGCGCACCATCTCTGTGATCCTGTTCCTCAACAAGCAAGATCTGCTCGCTGAGAAAGTCCTTGCTGGGAAAT
CGAAGATTGAGGACTACTTTCCAGAATTTGCTCGCTACACTACTCCTGAGGATGCTACTCCCGAGCCCGGAGAG
GACCCACGCGTGACCCGGGCCAAGTACTTCATTCGAGATGAGTTTCTGAGGATCAGCACTGCCAGTGGAGATG
GGCGTCACTACTGCTACCCTCATTTCACCTGCGCTGTGGACACTGAGAACATCCGCCGTGTGTTCAACGACTGC
CGTGACATCATTCAGCGCATGCACCTGAAGGAGTACAATCTGGTCTGA

Gos/14
ATGGGATGCCTCGGGAACAGTAAGACCGAGGACCAGCGCAACGAGGAGAAGGCGCAGCGTGAGGCCAACAA
AAAGATCGAGAAGCAGCTGCAGAAGGACAAGCAGGTCTACCGGGCCACGCACCGCCTGCTGCTGCTGGGTGC
TGGAGAATCTGGTAAAAGCACCATTGTGAAGCAGATGAGGATCCTGCATGTTAATGGGTTTAATGGAGACAGTG
AGAAGGCAACCAAAGTGCAGGACATCAAAAACAACCTGAAAGAGGCGATTGAAACCATTGTGGCCGCCATGA
GCAACCTGGTGCCCCCCGTGGAGCTGGCCAACCCCGAGAACCAGTTCAGAGTGGACTACATTCTGAGTGTGAT
GAACGTGCCTGACTTTGACTTCCCTCCCGAATTCTATGAGCATGCCAAGGCTCTGTGGGAGGATGAAGGAGTG
CGTGCCTGCTACGAACGCTCCAACGAGTACCAGCTGATTGACTGTGCCCAGTACTTCCTGGACAAGATCGACG
TGATCAAGCAGGCTGACTATGTGCCGAGCGATCAGGACCTGCTTCGCTGCCGTGTCCTGACTTCTGGAATCTTT
GAGACCAAGTTCCAGGTGGACAAAGTCAACTTCCACATGTTTGACGTGGGTGGCCAGCGCGATGAACGCCGC
AAGTGGATCCAGTGCTTCAACGATGTGACTGCCATCATCTTCGTGGTGGCCAGCAGCAGCTACAACATGGTCAT
CCGGGAGGACAACCAGACCAACCGCCTGCAGGAGGCTCTGAACCTCTTCAAGAGCATCTGGAACAACAGATG
GCTGCGCACCATCTCTGTGATCCTGTTCCTCAACAAGCAAGATCTGCTCGCTGAGAAAGTCCTTGCTGGGAAAT



CGAAGATTGAGGACTACTTTCCAGAATTTGCTCGCTACACTACTCCTGAGGATGCTACTCCCGAGCCCGGAGAG
GACCCACGCGTGACCCGGGCCAAGTACTTCATTCGAGATGAGTTTCTGAGGATCAGCACTGCCAGTGGAGATG
GGCGTCACTACTGCTACCCTCATTTCACCTGCGCTGTGGACACTGAGAACATCCGCCGTGTGTTCAACGACTGC
CGTGACATCATTCAGCGCATGCACCTGAGGGAATTCAACCTTGTCTGA

Gos/16
ATGGGATGCCTCGGGAACAGTAAGACCGAGGACCAGCGCAACGAGGAGAAGGCGCAGCGTGAGGCCAACAA
AAAGATCGAGAAGCAGCTGCAGAAGGACAAGCAGGTCTACCGGGCCACGCACCGCCTGCTGCTGCTGGGTGC
TGGAGAATCTGGTAAAAGCACCATTGTGAAGCAGATGAGGATCCTGCATGTTAATGGGTTTAATGGAGACAGTG
AGAAGGCAACCAAAGTGCAGGACATCAAAAACAACCTGAAAGAGGCGATTGAAACCATTGTGGCCGCCATGA
GCAACCTGGTGCCCCCCGTGGAGCTGGCCAACCCCGAGAACCAGTTCAGAGTGGACTACATTCTGAGTGTGAT
GAACGTGCCTGACTTTGACTTCCCTCCCGAATTCTATGAGCATGCCAAGGCTCTGTGGGAGGATGAAGGAGTG
CGTGCCTGCTACGAACGCTCCAACGAGTACCAGCTGATTGACTGTGCCCAGTACTTCCTGGACAAGATCGACG
TGATCAAGCAGGCTGACTATGTGCCGAGCGATCAGGACCTGCTTCGCTGCCGTGTCCTGACTTCTGGAATCTTT
GAGACCAAGTTCCAGGTGGACAAAGTCAACTTCCACATGTTTGACGTGGGTGGCCAGCGCGATGAACGCCGC
AAGTGGATCCAGTGCTTCAACGATGTGACTGCCATCATCTTCGTGGTGGCCAGCAGCAGCTACAACATGGTCAT
CCGGGAGGACAACCAGACCAACCGCCTGCAGGAGGCTCTGAACCTCTTCAAGAGCATCTGGAACAACAGATG
GCTGCGCACCATCTCTGTGATCCTGTTCCTCAACAAGCAAGATCTGCTCGCTGAGAAAGTCCTTGCTGGGAAAT
CGAAGATTGAGGACTACTTTCCAGAATTTGCTCGCTACACTACTCCTGAGGATGCTACTCCCGAGCCCGGAGAG
GACCCACGCGTGACCCGGGCCAAGTACTTCATTCGAGATGAGTTTCTGAGGATCAGCACTGCCAGTGGAGATG
GGCGTCACTACTGCTACCCTCATTTCACCTGCGCTGTGGACACTGAGAACATCCGCCGTGTGTTCAACGACTGC
CGTGACATCATTCAGCGCATGCACCTGGACGAGATCAACCTGCTGTGA

Gos/12
ATGGGATGCCTCGGGAACAGTAAGACCGAGGACCAGCGCAACGAGGAGAAGGCGCAGCGTGAGGCCAACAA
AAAGATCGAGAAGCAGCTGCAGAAGGACAAGCAGGTCTACCGGGCCACGCACCGCCTGCTGCTGCTGGGTGC
TGGAGAATCTGGTAAAAGCACCATTGTGAAGCAGATGAGGATCCTGCATGTTAATGGGTTTAATGGAGACAGTG
AGAAGGCAACCAAAGTGCAGGACATCAAAAACAACCTGAAAGAGGCGATTGAAACCATTGTGGCCGCCATGA
GCAACCTGGTGCCCCCCGTGGAGCTGGCCAACCCCGAGAACCAGTTCAGAGTGGACTACATTCTGAGTGTGAT
GAACGTGCCTGACTTTGACTTCCCTCCCGAATTCTATGAGCATGCCAAGGCTCTGTGGGAGGATGAAGGAGTG
CGTGCCTGCTACGAACGCTCCAACGAGTACCAGCTGATTGACTGTGCCCAGTACTTCCTGGACAAGATCGACG
TGATCAAGCAGGCTGACTATGTGCCGAGCGATCAGGACCTGCTTCGCTGCCGTGTCCTGACTTCTGGAATCTTT
GAGACCAAGTTCCAGGTGGACAAAGTCAACTTCCACATGTTTGACGTGGGTGGCCAGCGCGATGAACGCCGC



AAGTGGATCCAGTGCTTCAACGATGTGACTGCCATCATCTTCGTGGTGGCCAGCAGCAGCTACAACATGGTCAT
CCGGGAGGACAACCAGACCAACCGCCTGCAGGAGGCTCTGAACCTCTTCAAGAGCATCTGGAACAACAGATG
GCTGCGCACCATCTCTGTGATCCTGTTCCTCAACAAGCAAGATCTGCTCGCTGAGAAAGTCCTTGCTGGGAAAT
CGAAGATTGAGGACTACTTTCCAGAATTTGCTCGCTACACTACTCCTGAGGATGCTACTCCCGAGCCCGGAGAG
GACCCACGCGTGACCCGGGCCAAGTACTTCATTCGAGATGAGTTTCTGAGGATCAGCACTGCCAGTGGAGATG

GGCGTCACTACTGCTACCCTCATTTCACCTGCGCTGTGGACACTGAGAACATCCGCCGTGTGTTCAACGACTGC
CGTGACATCATTCAGCGCATGCACCTGAAGGACATCATGCTGCAGTGA

Gos/13
ATGGGATGCCTCGGGAACAGTAAGACCGAGGACCAGCGCAACGAGGAGAAGGCGCAGCGTGAGGCCAACAA
AAAGATCGAGAAGCAGCTGCAGAAGGACAAGCAGGTCTACCGGGCCACGCACCGCCTGCTGCTGCTGGGTGC
TGGAGAATCTGGTAAAAGCACCATTGTGAAGCAGATGAGGATCCTGCATGTTAATGGGTTTAATGGAGACAGTG
AGAAGGCAACCAAAGTGCAGGACATCAAAAACAACCTGAAAGAGGCGATTGAAACCATTGTGGCCGCCATGA
GCAACCTGGTGCCCCCCGTGGAGCTGGCCAACCCCGAGAACCAGTTCAGAGTGGACTACATTCTGAGTGTGAT
GAACGTGCCTGACTTTGACTTCCCTCCCGAATTCTATGAGCATGCCAAGGCTCTGTGGGAGGATGAAGGAGTG
CGTGCCTGCTACGAACGCTCCAACGAGTACCAGCTGATTGACTGTGCCCAGTACTTCCTGGACAAGATCGACG
TGATCAAGCAGGCTGACTATGTGCCGAGCGATCAGGACCTGCTTCGCTGCCGTGTCCTGACTTCTGGAATCTTT
GAGACCAAGTTCCAGGTGGACAAAGTCAACTTCCACATGTTTGACGTGGGTGGCCAGCGCGATGAACGCCGC
AAGTGGATCCAGTGCTTCAACGATGTGACTGCCATCATCTTCGTGGTGGCCAGCAGCAGCTACAACATGGTCAT
CCGGGAGGACAACCAGACCAACCGCCTGCAGGAGGCTCTGAACCTCTTCAAGAGCATCTGGAACAACAGATG
GCTGCGCACCATCTCTGTGATCCTGTTCCTCAACAAGCAAGATCTGCTCGCTGAGAAAGTCCTTGCTGGGAAAT
CGAAGATTGAGGACTACTTTCCAGAATTTGCTCGCTACACTACTCCTGAGGATGCTACTCCCGAGCCCGGAGAG
GACCCACGCGTGACCCGGGCCAAGTACTTCATTCGAGATGAGTTTCTGAGGATCAGCACTGCCAGTGGAGATG
GGCGTCACTACTGCTACCCTCATTTCACCTGCGCTGTGGACACTGAGAACATCCGCCGTGTGTTCAACGACTGC
CGTGACATCATTCAGCGCATGCACCTGAAGCAGCTTATGCTACAGTGA



Amino acid sequences of the NanoBiT-G protein constructs.
The LgBiT luciferase fragment is highlighted in red.

The SmBIT luciferase fragment is highlighted in blue.

The 15-amino acid flexible linker is highlighted in purple.

Gas-Lg (GNAS-LgBiT)

MGCLGNSKTEDQRNEEKAQREANKKIEKQLQKDKQVYRATHRLLLLGAGESGKSTIVKQMRILHVNGFNGEGGE
EDPQAARSNSDGEKATKVQDIKNNLKEAIETIVAAMSNLGGSGGGGSGGSSSGGVFTLEDFVGDWEQTAAYNLDQ
VLEQGGVSSLLQNLAVSVTPIQRIVRSGENALKIDIHVIIPYEGLSADQMAQIEEVFKVVYPVDDHHFKVILPYGTLV
IDGVTPNMLNYFGRPYEGIAVFDGKKITVTGTLWNGNKIIDERLITPDGSMLFRVTINSGGSGGGGSGGSSSGGVPP
VELANPENQFRVDYILSVMNVPDFDFPPEFYEHAKALWEDEGVRACYERSNEYQLIDCAQYFLDKIDVIKQADY VP
SDQDLLRCRVLTSGIFETKFQVDKVNFHMFDVGGQRDERRKWIQCFNDVTAIIFVVASSSYNMVIREDNQTNRLQE
ALNLFKSIWNNRWLRTISVILFLNKQDLLAEKVLAGKSKIEDYFPEFARYTTPEDATPEPGEDPRVTRAKYFIRDEFL
RISTASGDGRHYCYPHFTCAVDTENIRRVFNDCRDIIQRMHLRQYELL

Guail-Lg (GNAI1-LgBiT)

MGCTLSAEDKAAVERSKMIDRNLREDGEKAAREVKLLLLGAGESGKSTIVKQMKITHEAGYSEEECKQYKAVVYS
NTIQSHAIIRAMGRLGGSGGGGSGGSSSGGVFTLEDFVGDWEQTAAYNLDQVLEQGGVSSLLQNLAVSVTPIQRIV
RSGENALKIDIHVIIPYEGLSADQMAQIEEVFKVVYPVDDHHFKVILPYGTLVIDGVTPNMLNYFGRPYEGIAVFDG
KKITVTGTLWNGNKIIDERLITPDGSMLFRVTINSGGSGGGGSGGSSSGGKIDFGDSARADDARQLFVLAGAAEEGF
MTAELAGVIKRLWKDSGVQACFNRSREYQLNDSAAYYLNDLDRIAQPNYIPTQQDVLRTRVKTTGIVETHFTFKDL
HFKMFDVGGQRSERKKWIHCFEGVTAIIFCVALSDYDLVLAEDEEMNRMHESMKLFDSICNNKWFTDTSIILFLNK
KDLFEEKIKKSPLTICYPEYAGSNTYEEAAAYIQCQFEDLNKRKDTKEIYTHFTCATDTKNVQFVFDAVTDVIIKNNL
KDCGLF

Goi2-Lg (GNAI2-LgBiT)

MGCTVSAEDKAAAERSKMIDKNLREDGEKAAREVKLLLLGAGESGKSTIVKQMKIIHEDGYSEEECRQYRAVVYS
NTIQSIMAIVKAMGNLGGSGGGGSGGSSSGGVFTLEDFVGDWEQTAAYNLDQVLEQGGVSSLLQNLAVSVTPIQRI
VRSGENALKIDIHVIIPYEGLSADQMAQIEEVFKVVYPVDDHHFKVILPYGTLVIDGVTPNMLNYFGRPYEGIAVFD
GKKITVTGTLWNGNKIIDERLITPDGSMLFRVTINSGGSGGGGSGGSSSGGQIDFADPSRADDARQLFALSCTAEEQG
VLPDDLSGVIRRLWADHGVQACFGRSREYQLNDSAAY YLNDLERIAQSDYIPTQQDVLRTRVKTTGIVETHFTFKD
LHFKMFDVGGQRSERKKWIHCFEGVTAIIFCVALSAYDLVLAEDEEMNRMHESMKLFDSICNNKWFTDTSIILFLN
KKDLFEEKITHSPLTICFPEY TGANKYDEAASYIQSKFEDLNKRKDTKEIY THFTCATDTKNVQFVFDAVTDVIIKNN



LKDCGLF

Gai3-Lg (GNAI3-LgBiT)

MGCTLSAEDKAAVERSKMIDRNLREDGEKAAKEVKLLLLGAGESGKSTIVKQMKIIHEDGYSEDECKQYKVVVYS
NTIQSHAIIRAMGRLGGSGGGGSGGSSSGGVFTLEDFVGDWEQTAAYNLDQVLEQGGVSSLLQNLAVSVTPIQRIV
RSGENALKIDIHVIIPYEGLSADQMAQIEEVFKVVYPVDDHHFKVILPYGTLVIDGVTPNMLNYFGRPYEGIAVFDG
KKITVTGTLWNGNKIIDERLITPDGSMLFRVTINSGGSGGGGSGGSSSGGKIDFGEAARADDARQLFVLAGSAEEGV
MTPELAGVIKRLWRDGGVQACFSRSREYQLNDSASYYLNDLDRISQSNYIPTQQDVLRTRVKTTGIVETHFTFKDL
YFKMFDVGGQRSERKKWIHCFEGVTAIIFCVALSDYDLVLAEDEEMNRMHESMKLFDSICNNKWFTETSIILFLNK
KDLFEEKIKRSPLTICYPEYTGSNTYEEAAAYIQCQFEDLNRRKDTKEIYTHFTCATDTKNVQFVFDAVTDVIIKNNL
KECGLY

Gao-Lg (GNAO1-LgBiT)

MGCTLSAEERAALERSKAIEKNLKEDGISAAKDVKLLLLGAGESGKSTIVKQMKIIHEDGFSGEDVKQYKPVVYSN
TIQSLAAIVRAMDTLGGSGGGGSGGSSSGGVFTLEDFVGDWEQTAAYNLDQVLEQGGVSSLLQNLAVSVTPIQRIV
RSGENALKIDIHVIIPYEGLSADQMAQIEEVFKVVYPVDDHHFKVILPYGTLVIDGVTPNMLNYFGRPYEGIAVFDG
KKITVTGTLWNGNKIIDERLITPDGSMLFRVTINSGGSGGGGSGGSSSGGGIEYGDKERKADAKMVCDVVSRMEDT
EPFSAELLSAMMRLWGDSGIQECFNRSREYQLNDSAKYYLDSLDRIGAADYQPTEQDILRTRVKTTGIVETHFTFK
NLHFRLFDVGGQRSERKKWIHCFEDVTAIIFCVALSGYDQVLHEDETTNRMHESLMLFDSICNNKFFIDTSIILFLNK
KDLFGEKIKKSPLTICFPEYTGPNTYEDAAAYIQAQFESKNRSPNKEITYCHMTCATDTNNIQVVFDAVTDIITANNLR
GCGLY

Gag-Lg (GNAQ-LgBiT)

MTLESIMACCLSEEAKEARRINDEIERQLRRDKRDARRELKLLLLGTGESGKSTFIKQMRIIHGSGYSDEDKRGFTK
LVYQNIFTAMQAMIRAMDTLGGSGGGGSGGSSSGGVFTLEDFVGDWEQTAAYNLDQVLEQGGVSSLLQNLAVSV
TPIQRIVRSGENALKIDIHVIIPYEGLSADQMAQIEEVFKVVYPVDDHHFKVILPYGTLVIDGVTPNMLNYFGRPYEG
TAVFDGKKITVTGTLWNGNKIIDERLITPDGSMLFRVTINSGGSGGGGSGGSSSGGKIPYKYEHNKAHAQLVREVDV
EKVSAFENPYVDAIKSLWNDPGIQECYDRRREYQLSDSTKYYLNDLDRVADPAYLPTQQDVLRVRVPTTGIIEYPFD
LQSVIFRMVDVGGQRSERRKWIHCFENVTSIMFLVALSEYDQVLVESDNENRMEESKALFRTIITYPWFQNSSVILFL
NKKDLLEEKIMYSHLVDYFPEYDGPQRDAQAAREFILKMFVDLNPDSDKITY SHFTCATDTENIRFVFAAVKDTILQ
LNLKEYNLV

Goal2-Lg (GNA12-LgBiT)




MSGVVRTLSRCLLPAEAGGARERRAGSGARDAEREARRRSRDIDALLARERRAVRRLVKILLLGAGESGKSTFLKQ
MRIIHGREFDQKALLEFRDTIFDNILKGSRVLVDARDKLGGSGGGGSGGSSSGGVFTLEDFVGDWEQTAAYNLDQV
LEQGGVSSLLQNLAVSVTPIQRIVRSGENALKIDIHVIIPYEGLSADQMAQIEEVFKVVYPVDDHHFKVILPYGTLVI
DGVTPNMLNYFGRPYEGIAVFDGKKITVTGTLWNGNKIIDERLITPDGSMLFRVTINSGGSGGGGSGGSSSGGGIPW
QYSENEKHGMFLMAFENKAGLPVEPATFQLY VPALSALWRDSGIREAFSRRSEFQLGESVKYFLDNLDRIGQLNYF
PSKQDILLARKATKGIVEHDFVIKKIPFKMVDVGGQRSQRQKWFQCFDGITSILFMVSSSEYDQVLMEDRRTNRLVE
SMNIFETIVNNKLFFNVSIILFLNKMDLLVEKVKTVSIKKHFPDFRGDPHRLEDVQRYLVQCFDRKRRNRSKPLFHH
FTTAIDTENVRFVFHAVKDTILQENLKDIMLQ

Gal3-Lg (GNA13-LgBiT)

MADFLPSRSVLSVCFPGCLLTSGEAEQQRKSKEIDKCLSREKTY VKRLVKILLLGAGESGKSTFLKQMRITHGQDFD
QRAREEFRPTIYSNVIKGMRVLVDAREKLGGSGGGGSGGSSSGGVFTLEDFVGDWEQTAAYNLDQVLEQGGVSSL
LQNLAVSVTPIQRIVRSGENALKIDIHVIIPYEGLSADQMAQIEEVFKVVYPVDDHHFKVILPYGTLVIDGVTPNMLN
YFGRPYEGIAVFDGKKITVTGTLWNGNKIIDERLITPDGSMLFRVTINSGGSGGGGSGGSSSGGHIPWGDNSNQQHG
DKMMSFDTRAPMAAQGMVETRVFLQYLPAIRALWADSGIQNAYDRRREFQLGESVKYFLDNLDKLGEPDYIPSQQ
DILLARRPTKGIHEYDFEIKNVPFKMVDVGGQRSERKRWFECFDSVTSILFLVSSSEFDQVLMEDRLTNRLTESLNIF

ETIVNNRVFESNVSIILFLNKTDLLEEKVQIVSIKDYFLEFEGDPHCLRDVQKFLVECFRNKRRDQQQKPLYHHFTTAI

NTENIRLVFRDVKDTILHDNLKQLMLQ

Sm-GB1 (SmBiT-GNB1)

MVTGYRLFEEILGGSGGGGSGGSSSGGSELDQLRQEAEQLKNQIRDARKACADATLSQITNNIDPVGRIQMRTRRT
LRGHLAKIYAMHWGTDSRLLVSASQDGKLIIWDSYTTNKVHAIPLRSSWVMTCAYAPSGNY VACGGLDNICSIYNL
KTREGNVRVSRELAGHTGYLSCCRFLDDNQIVTSSGDTTCALWDIETGQQTTTFTGHTGDVMSLSLAPDTRLFVSG
ACDASAKLWDVREGMCRQTFTGHESDINAICFFPNGNAFATGSDDATCRLFDLRADQELMTY SHDNIICGITSVSFES
KSGRLLLAGYDDFNCNVWDALKADRAGVLAGHDNRVSCLGVTDDGMAVATGSWDSFLKIWN

Sm-GB3 (SmBiT-GNB3)

MVTGYRLFEEILGGSGGGGSGGSSSGGGEMEQLRQEAEQLKKQIADARKACADVTLAELVSGLEVVGRVQMRTR
RTLRGHLAKIYAMHWATDSKLLVSASQDGKLIVWDSYTTNKVHAIPLRSSWVMTCAYAPSGNFVACGGLDNMCSI
YNLKSREGNVKVSRELSAHTGYLSCCRFLDDNNIVTSSGDTTCALWDIETGQQKTVFVGHTGDCMSLAVSPDFNLF
ISGACDASAKLWDVREGTCRQTFTGHESDINAICFFPNGEAICTGSDDASCRLFDLRADQELICFSHESIICGITSVAFS
LSGRLLFAGYDDFNCNVWDSMKSERVGILSGHDNRVSCLGVTADGMAVATGSWDSFLKIWN



Sm-G5 (SmBiT-GNB5)

MVTGYRLFEEILGGSGGGGSGGSSSGGCDQTFLVNVFGSCDKCFKQRALRPVFKKSQQLSYCSTCAEIMATEGLHE
NETLASLKSEAESLKGKLEEERAKLHDVELHQVAERVEALGQFVMKTRRTLKGHGNKVLCMDWCKDKRRIVSSS

QDGKVIVWDSFTTNKEHAVTMPCTWVMACAYAPSGCAIACGGLDNKCSVYPLTFDKNENMAAKKKSVAMHTNY
LSACSFTNSDMQILTASGDGTCALWDVESGQLLQSFHGHGADVLCLDLAPSETGNTFVSGGCDKKAMVWDMRSG
QCVQAFETHESDINSVRYYPSGDAFASGSDDATCRLYDLRADREVAIYSKESIIFGASSVDFSLSGRLLFAGYNDYTI

NVWDVLKGSRVSILFGHENRVSTLRVSPDGTAFCSGSWDHTLRVWA

Sm-Gytl (SmBiT-GNGT1)

MVTGYRLFEEILGGSGGGGSGGSSSGGPVINIEDLTEKDKLKMEVDQLKKEVTLERMLVSKCCEEVRDY VEERSGE

DPLVKGIPEDKNPFKELKGGCVIS



Nucleotide sequences of the NanoBiT-G protein constructs.

Gas-Lg (GNAS-LgBiT)

ATGGGATGCCTGGGAAACAGTAAAACCGAAGATCAGAGGAACGAAGAAAAAGCACAGAGGGAAGCCAACAAGAAGATTG
AGAAACAGCTCCAGAAGGATAAGCAGGTGTACCGGGCCACACACAGACTGCTGCTGCTGGGAGCAGGAGAGTCCGGCAAG
TCTACCATCGTGAAGCAGATGAGAATCCTGCACGTGAACGGCTTCAATGGCGAGGGAGGAGAGGAGGACCCCCAGGCAGC
ACGCTCTAACAGCGATGGCGAGAAGGCCACAAAGGTGCAGGACATCAAGAACAATCTGAAGGAGGCCATCGAGACAATCG
TGGCCGCCATGTCCAATCTGGGAGGCTCTGGAGGAGGAGGCAGCGGAGGCAGCTCCTCTGGCGGCGTGTTCACACTGGAG
GACTTTGTGGGCGATTGGGAGCAGACCGCCGCCTACAACCTGGACCAGGTGCTGGAGCAGGGAGGCGTGAGCAGCCTGCT
CCAGAATCTGGCCGTGTCCGTGACCCCAATCCAGAGGATCGTGCGCTCTGGCGAGAACGCCCTGAAGATCGATATCCACGTG
ATCATCCCCTATGAGGGCCTGAGCGCCGACCAGATGGCACAGATCGAGGAGGTGTTCAAGGTGGTGTACCCTGTGGACGAT
CACCACTTCAAAGTGATCCTGCCATATGGCACCCTGGTCATCGATGGCGTGACCCCAAACATGCTGAATTACTTCGGCAGGC
CCTATGAGGGCATCGCCGTGTTTGACGGCAAGAAGATCACCGTGACAGGCACCCTGTGGAACGGCAATAAGATCATCGACG
AGCGGCTGATCACACCCGATGGCTCCATGCTGTTCAGAGTGACCATCAATAGCGGAGGCTCCGGCGGAGGAGGCTCTGGAG
GCTCTAGCTCCGGCGGCGTGCCCCCTGTGGAGCTGGCCAACCCCGAGAATCAGTTCCGCGTGGATTACATCCTGAGCGTGAT
GAACGTGCCTGACTTCGATTTTCCACCCGAGTTTTATGAGCACGCAAAGGCCCTGTGGGAGGACGAGGGCGTGAGGGCATG
CTACGAGCGGAGCAATGAGTATCAGCTCATCGATTGTGCCCAGTACTTTCTGGACAAGATCGATGTGATCAAGCAGGCCGAC
TATGTGCCTTCTGACCAGGATCTGCTGCGGTGCAGAGTGCTGACAAGCGGCATCTTCGAGACAAAGTTTCAGGTGGATAAG
GTGAACTTCCACATGTTTGACGTGGGCGGCCAGAGAGATGAGCGGAGAAAGTGGATTCAGTGTTTCAACGATGTGACAGCC
ATCATCTTTGTGGTGGCCTCTAGCTCCTACAATATGGTCATCAGGGAGGACAACCAGACCAATCGCCTCCAGGAGGCCCTGA
ACCTGTTCAAGAGCATCTGGAACAATCGGTGGCTGAGAACAATCTCCGTGATCCTGTTTCTGAATAAGCAGGATCTGCTGGC
CGAGAAGGTGCTGGCCGGCAAGTCCAAGATCGAGGACTACTTCCCCGAGTTTGCCCGGTATACCACACCTGAGGACGCCAC
ACCTGAGCCAGGAGAGGACCCCCGGGTGACCCGCGCCAAGTATTTCATCCGGGATGAGTTTCTGAGAATCTCTACCGCCAG
CGGCGACGGCAGACACTACTGCTATCCACACTTCACATGTGCCGTGGACACCGAGAACATCAGGCGCGTGTTCAACGATTG

TAGAGACATCATCCAGAGAATGCACCTGAGACAGTATGAGCTGCTGTGA

Guail-Lg (GNAII-LgBiT)

ATGGGATGCACCCTGTCCGCCGAGGATAAAGCCGCAGTCGAGAGGAGCAAAATGATTGATAGGAACCTGAGAGAGGATGGA
GAGAAAGCCGCCAGGGAGGTGAAGCTGCTGCTGCTGGGAGCAGGAGAGTCTGGCAAGAGCACAATCGTGAAGCAGATGA
AGATCATCCACGAGGCCGGCTACAGCGAGGAGGAGTGCAAGCAGTACAAGGCCGTGGTGTATAGCAATACCATCCAGTCCA
TCATCGCCATCATCAGGGCAATGGGCAGACTGGGAGGCTCTGGAGGAGGAGGCAGCGGAGGCAGCTCCTCTGGCGGCGTG
TTCACACTGGAGGACTTTGTGGGCGATTGGGAGCAGACCGCCGCCTACAATCTGGACCAGGTGCTGGAGCAGGGAGGCGT

GAGCAGCCTGCTCCAGAACCTGGCCGTGTCTGTGACCCCAATCCAGCGGATCGTGAGAAGCGGCGAGAACGCCCTGAAGA



TCGACATCCACGTGATCATCCCCTATGAGGGCCTGTCCGCCGATCAGATGGCCCAGATCGAGGAGGTGTTCAAGGTGGTGTA
CCCCGTGGACGATCACCACTTCAAAGTGATCCTGCCTTATGGCACCCTGGTCATCGACGGCGTGACCCCTAACATGCTGAAT
TACTTCGGCAGACCATATGAGGGCATCGCCGTGTTTGATGGCAAGAAGATCACCGTGACAGGCACCCTGTGGAACGGCAAT
AAGATCATCGACGAGCGGCTGATCACACCTGATGGCTCCATGCTGTTCAGAGTGACCATCAATTCCGGCGGCTCTGGCGGCG
GCGGCAGCGGAGGCTCTAGCTCCGGAGGCAAGATCGACTTTGGCGATTCCGCCAGGGCCGACGATGCAAGGCAGCTCTTCG
TGCTGGCAGGAGCCGCCGAGGAGGGCTTTATGACCGCCGAGCTGGCAGGCGTGATCAAGAGGCTGTGGAAGGACTCTGGC
GTGCAGGCCTGTTTCAACCGGAGCAGAGAGTACCAGCTCAACGATTCCGCCGCCTACTATCTGAACGACCTGGATCGCATCG
CCCAGCCCAACTATATCCCTACACAGCAGGACGTGCTGAGGACCCGCGTGAAGACCACAGGCATCGTGGAGACACACTTCA
CCTTTAAGGACCTGCACTTCAAGATGTTTGATGTGGGCGGCCAGAGGTCTGAGCGCAAGAAGTGGATTCACTGCTTCGAGG
GCGTGACAGCCATCATCTTCTGCGTGGCCCTGAGCGACTACGATCTGGTGCTGGCCGAGGACGAGGAGATGAATCGGATGC
ACGAGTCCATGAAGCTGTTCGACTCTATCTGCAACAATAAGTGGTTTACAGATACCAGCATCATCCTGTTCCTGAACAAGAA
GGATCTGTTTGAGGAGAAGATCAAGAAGTCCCCACTGACAATCTGCTACCCCGAGTATGCCGGCTCTAATACCTACGAGGAG
GCTGCCGCCTATATCCAGTGTCAGTTCGAGGACCTGAACAAGAGAAAGGATACCAAGGAAATCTACACACACTTCACCTGT
GCCACAGATACCAAGAATGTGCAGTTTGTGTTCGATGCTGTGACCGATGTGATTATCAAGAATAACCTGAAAGACTGCGGGC

TGTTTTGA

Goi2-Lg (GNAI2-LgBiT)

ATGGGATGCACAGTGAGCGCAGAGGACAAAGCCGCCGCCGAAAGGAGCAAAATGATTGACAAGAACCTGAGAGAGGACG

GGGAAAAAGCAGCCCGGGAGGTGAAGCTGCTGCTGCTGGGAGCAGGAGAGTCTGGCAAGAGCACAATCGTGAAGCAGAT

GAAGATCATCCACGAGGACGGCTACAGCGAGGAGGAGTGCAGGCAGTACAGGGCAGTGGTGTATTCTAACACCATCCAGA

GCATCATGGCCATCGTGAAGGCCATGGGCAATCTGGGAGGCTCCGGCGGAGGAGGCTCTGGAGGCAGCTCCTCTGGCGGCG

TGTTCACACTGGAGGACTTTGTGGGCGATTGGGAGCAGACCGCCGCCTATAACCTGGATCAGGTGCTGGAGCAGGGAGGCG

TGAGCAGCCTGCTCCAGAATCTGGCCGTGTCCGTGACCCCAATCCAGAGGATCGTGCGGAGCGGAGAGAACGCCCTGAAG

ATCGACATCCACGTGATCATCCCTTACGAGGGCCTGTCCGCCGATCAGATGGCCCAGATCGAGGAGGTGTTCAAGGTGGTGT

ATCCTGTGGACGATCACCACTTCAAAGTGATCCTGCCATACGGCACCCTGGTCATCGACGGAGTGACCCCAAACATGCTGAA

TTACTTCGGCAGGCCCTATGAGGGCATCGCCGTGTTTGATGGCAAGAAGATCACCGTGACAGGCACCCTGTGGAACGGCAA

TAAGATCATCGACGAGAGGCTGATCACACCTGATGGCTCTATGCTGTTCCGCGTGACCATCAATTCCGGAGGCTCTGGAGGA

GGAGGCAGCGGAGGCTCTAGCTCCGGCGGCCAGATCGACTTCGCCGATCCAAGCCGGGCCGACGATGCAAGACAGCTCTTT

GCACTGTCCTGCACAGCCGAGGAGCAGGGCGTGCTGCCAGACGATCTGTCTGGCGTGATCCGGAGACTGTGGGCAGACCA

CGGAGTGCAGGCATGTTTCGGCCGGAGCCGGGAGTATCAGCTCAACGACAGCGCCGCCTACTATCTGAATGATCTGGAGCG

CATCGCCCAGTCCGACTACATCCCCACACAGCAGGATGTGCTGCGGACCAGAGTGAAGACCACAGGCATCGTGGAGACACA

CTTCACCTTTAAGGACCTGCACTTCAAGATGTTTGATGTGGGCGGCCAGAGGAGCGAGCGCAAGAAGTGGATTCACTGCTT

CGAGGGCGTGACCGCCATCATCTTCTGCGTGGCCCTGTCCGCCTATGACCTGGTGCTGGCCGAGGATGAGGAGATGAACCG



GATGCACGAGAGCATGAAGCTGTTCGACTCCATCTGCAACAATAAGTGGTTTACAGATACCTCCATCATCCTGTTCCTGAATA
AGAAGGACCTGTTTGAGGAGAAGATCACACACTCTCCCCTGACCATCTGTTTCCCTGAGTACACAGGCGCCAACAAGTATG
ATGAGGCCGCCAGCTACATCCAGTCCAAGTTTGAGGACCTGAATAAGAGAAAGGATACCAAGGAAATCTACACACACTTCA
CCTGTGCCACAGACACCAAGAACGTGCAGTTTGTGTTCGACGCTGTGACCGATGTGATTATCAAAAATAACCTGAAAGATTG

TGGGCTGTTCTGA

Guai3-Lg (GNAI3-LgBiT)

ATGGGATGCACCCTGTCCGCCGAGGATAAAGCCGCAGTCGAGAGGAGCAAAATGATTGATAGGAACCTGAGAGAGGATGGA
GAGAAAGCCGCCAAGGAGGTGAAGCTGCTGCTGCTGGGAGCAGGAGAGTCTGGCAAGAGCACAATCGTGAAGCAGATGA
AGATCATCCACGAGGACGGCTACAGCGAGGATGAGTGCAAGCAGTACAAGGTGGTGGTGTATAGCAATACCATCCAGTCCAT
CATCGCCATCATCAGGGCAATGGGCAGACTGGGAGGCTCTGGAGGAGGAGGCAGCGGAGGCAGCTCCTCTGGCGGCGTGT
TCACACTGGAGGACTTTGTGGGCGATTGGGAGCAGACCGCCGCCTACAATCTGGACCAGGTGCTGGAGCAGGGAGGCGTG
AGCAGCCTGCTCCAGAACCTGGCCGTGTCTGTGACCCCAATCCAGCGGATCGTGAGAAGCGGCGAGAACGCCCTGAAGATC
GACATCCACGTGATCATCCCCTATGAGGGCCTGTCCGCCGATCAGATGGCCCAGATCGAGGAGGTGTTCAAGGTGGTGTACC
CCGTGGACGATCACCACTTCAAAGTGATCCTGCCTTATGGCACCCTGGTCATCGACGGCGTGACCCCTAACATGCTGAATTA
CTTCGGCAGACCATATGAGGGCATCGCCGTGTTTGATGGCAAGAAGATCACCGTGACAGGCACCCTGTGGAACGGCAATAA
GATCATCGACGAGCGGCTGATCACACCTGATGGCTCCATGCTGTTCAGAGTGACCATCAATTCCGGCGGCTCTGGCGGCGGC
GGCAGCGGAGGCTCTAGCTCCGGAGGCAAGATCGACTTTGGCGAGGCAGCCAGGGCCGACGATGCAAGGCAGCTCTTCGT
GCTGGCAGGAAGCGCCGAGGAGGGCGTGATGACCCCAGAGCTGGCAGGCGTGATCAAGAGGCTGTGGAGAGACGGAGGC
GTGCAGGCCTGTTTCTCTCGGAGCAGAGAGTACCAGCTCAACGATTCCGCCTCTTACTATCTGAACGACCTGGATCGCATCA
GCCAGTCCAACTATATCCCTACACAGCAGGACGTGCTGAGGACCCGCGTGAAGACCACAGGCATCGTGGAGACACACTTCA
CCTTTAAGGACCTGTACTTCAAGATGTTTGATGTGGGCGGCCAGAGGTCTGAGCGCAAGAAGTGGATTCACTGCTTCGAGG
GCGTGACAGCCATCATCTTCTGCGTGGCCCTGAGCGACTACGATCTGGTGCTGGCCGAGGACGAGGAGATGAATCGGATGC
ACGAGTCCATGAAGCTGTTCGACTCTATCTGCAACAATAAGTGGTTTACAGAGACAAGCATCATCCTGTTCCTGAACAAGAA
GGATCTGTTTGAGGAGAAGATCAAGCGGTCCCCACTGACAATCTGCTACCCCGAGTATACAGGCTCTAATACCTACGAGGAG
GCTGCCGCCTATATCCAGTGTCAGTTCGAGGACCTGAACCGGAGAAAGGATACCAAGGAAATCTACACACACTTCACCTGT
GCCACAGATACCAAGAATGTGCAGTTTGTGTTTGATGCTGTGACCGATGTGATTATCAAGAATAACCTGAAAGAATGCGGGC

TGTATTGA

Goo-Lg (GNAO1-LgBiT)

ATGGGATGCACCCTGTCCGCCGAGGAAAGAGCAGCACTGGAAAGAAGCAAGGCTATTGAGAAGAACCTGAAAGAAGATGG

GATTAGTGCCGCCAAGGACGTGAAGCTGCTGCTGCTGGGAGCAGGAGAGTCTGGCAAGAGCACAATCGTGAAGCAGATGA

AGATCATCCACGAGGACGGCTTCAGCGGCGAGGATGTGAAGCAGTACAAGCCCGTGGTGTATTCTAACACAATCCAGAGCC



TGGCAGCAATCGTGCGGGCAATGGATACCCTGGGAGGCTCCGGAGGAGGAGGCTCTGGAGGCAGCTCCTCTGGCGGCGTG
TTCACACTGGAGGACTTTGTGGGCGATTGGGAGCAGACCGCCGCCTATAACCTGGACCAGGTGCTGGAGCAGGGAGGCGTG
AGCAGCCTGCTCCAGAATCTGGCCGTGTCTGTGACCCCCATCCAGCGGATCGTGAGAAGCGGCGAGAATGCCCTGAAGATC
GATATCCACGTGATCATCCCTTACGAGGGCCTGTCCGCCGACCAGATGGCACAGATCGAGGAGGTGTTCAAGGTGGTGTATC
CTGTGGACGATCACCACTTCAAAGTGATCCTGCCATACGGCACCCTGGTCATCGATGGCGTGACCCCAAACATGCTGAATTA
CTTCGGCAGGCCCTATGAGGGCATCGCCGTGTTTGACGGCAAGAAGATCACCGTGACAGGCACCCTGTGGAACGGCAATAA
GATCATCGATGAGCGGCTGATCACACCTGACGGCTCCATGCTGTTCAGAGTGACCATCAACTCCGGAGGCTCTGGCGGCGG
AGGCTCTGGAGGCTCTAGCTCCGGAGGAGGAATCGAGTACGGCGACAAGGAGAGGAAGGCCGATGCCAAGATGGTGTGCG
ACGTGGTGAGCCGCATGGAGGATACAGAGCCTTTCAGCGCCGAGCTGCTGTCCGCCATGATGAGGCTGTGGGGCGATAGCG
GCATCCAGGAGTGTTTTAACCGGTCCAGAGAGTATCAGCTCAACGACTCCGCCAAGTACTATCTGGACTCTCTGGATAGAAT
CGGCGCCGCCGATTACCAGCCTACAGAGCAGGACATCCTGAGGACCCGCGTGAAGACCACAGGCATCGTGGAGACACACTT
CACCTTTAAGAACCTGCACTTCAGGCTGTTTGATGTGGGCGGCCAGAGGTCTGAGCGCAAGAAGTGGATTCACTGCTTCGA
GGACGTGACCGCCATCATCTTCTGCGTGGCCCTGTCCGGCTATGATCAGGTGCTGCACGAGGACGAGACAACAAATCGCATG
CACGAGTCTCTGATGCTGTTTGATAGCATCTGCAACAATAAGTTCTTTATCGACACAAGCATCATCCTGTTCCTGAACAAGAA
GGATCTGTTTGGCGAGAAGATCAAGAAGTCCCCACTGACCATCTGTTTCCCCGAGTACACAGGCCCTAATACCTATGAGGAC
GCTGCCGCCTACATCCAGGCCCAGTTTGAGAGCAAGAACCGGTCCCCCAATAAGGAAATCTACTGCCACATGACCTGTGCC
ACAGACACCAACAATATCCAGGTGGTCTTTGACGCTGTGACCGACATCATCATCGCCAATAACCTGAGAGGCTGCGGGCTGT

ATTGA

Gag-Lg (GNAQ-LgBiT)

ATGACCCTGGAATCAATTATGGCATGTTGTCTGAGCGAGGAAGCAAAGGAGGCAAGGAGAATCAATGACGAAATCGAGAGG
CAACTGCGGAGAGACAAGAGAGATGCCAGGCGCGAGCTGAAGCTGCTGCTGCTGGGCACAGGAGAGAGCGGCAAGTCCA
CCTTCATCAAGCAGATGAGAATCATCCACGGCTCTGGCTACAGCGACGAGGATAAGAGGGGCTTCACAAAGCTGGTGTATC
AGAACATCTTTACCGCCATGCAGGCCATGATCAGGGCCATGGATACACTGGGAGGCAGCGGAGGAGGAGGCTCCGGAGGCA
GCTCCTCTGGCGGCGTGTTCACACTGGAGGACTTTGTGGGCGATTGGGAGCAGACCGCCGCCTACAACCTGGACCAGGTGC
TGGAGCAGGGAGGCGTGAGCAGCCTGCTCCAGAATCTGGCCGTGTCTGTGACCCCAATCCAGAGGATCGTGCGGAGCGGA
GAGAATGCCCTGAAGATCGATATCCACGTGATCATCCCTTATGAGGGCCTGAGCGCCGACCAGATGGCACAGATCGAGGAGG
TGTTCAAGGTGGTGTACCCAGTGGACGATCACCACTTCAAAGTGATCCTGCCCTATGGCACCCTGGTCATCGATGGCGTGAC
CCCCAACATGCTGAATTACTTCGGCCGCCCTTATGAGGGCATCGCCGTGTTTGACGGCAAGAAGATCACCGTGACAGGCACC
CTGTGGAACGGCAATAAGATCATCGACGAGCGCCTGATCACACCAGATGGCTCTATGCTGTTCCGGGTGACCATCAACTCCG
GAGGCTCTGGCGGCGGAGGCTCCGGAGGCTCTAGCTCCGGAGGCAAGATCCCCTACAAGTATGAGCACAATAAGGCACACG
CACAGCTCGTGCGGGAGGTGGATGTGGAGAAGGTGTCCGCCTTTGAGAACCCTTACGTGGACGCCATCAAGTCTCTGTGGA

ATGATCCAGGCATCCAGGAGTGCTACGACCGGAGAAGGGAGTATCAGCTCTCCGACTCTACAAAGTACTATCTGAACGACCT



GGATAGGGTGGCCGATCCCGCATACCTGCCTACCCAGCAGGACGTGCTGAGAGTGAGGGTGCCTACCACAGGCATCATCGA
GTATCCCTTCGACCTCCAGAGCGTGATCTTTCGCATGGTGGACGTGGGAGGACAGCGGTCCGAGAGGCGGAAGTGGATTCA
CTGTTTCGAGAATGTGACCTCCATCATGTTTCTGGTGGCCCTGTCTGAGTACGACCAGGTGCTGGTGGAGAGCGATAACGAG
AATAGAATGGAGGAGTCCAAGGCCCTGTTCAGGACAATCATCACCTACCCTTGGTTCCAGAACTCTAGCGTGATCCTGTTTC
TGAATAAGAAGGATCTGCTGGAGGAGAAGATCATGTATTCCCACCTGGTGGACTACTTTCCAGAGTATGACGGACCACAGAG
AGATGCACAGGCAGCCAGGGAGTTCATCCTGAAGATGTTTGTGGATCTGAACCCCGACTCTGATAAGATCATCTACAGCCAC
TTCACCTGCGCCACAGACACCGAGAATATCAGATTTGTGTTTGCCGCCGTGAAAGATACAATCCTGCAACTGAACCTGAAAG

AATACAACCTGGTGTGA

Gal2-Lg (GNA12-LgBiT)

ATGTCAGGAGTCGTGCGAACACTGTCAAGATGTCTGCTGCCCGCTGAAGCTGGAGGAGCCCGAGAGAGGCGAGCCGGATC
AGGAGCCAGAGACGCAGAGAGGGAGGCACGGAGAAGGTCCAGAGACATCGATGCACTGCTGGCCAGGGAGAGGAGGGCC
GTGAGAAGGCTGGTGAAGATCCTGCTGCTGGGAGCAGGAGAGTCTGGCAAGAGCACATTCCTGAAGCAGATGCGCATCATC
CACGGCCGGGAGTTTGATCAGAAGGCCCTGCTGGAGTTCAGAGACACCATCTTTGATAACATCCTGAAGGGCAGCCGCGTG
CTGGTGGACGCCCGGGATAAGCTGGGAGGCTCTGGAGGAGGAGGCAGCGGAGGCAGCTCCTCTGGCGGCGTGTTCACACT
GGAGGACTTTGTGGGCGATTGGGAGCAGACCGCCGCCTACAACCTGGACCAGGTGCTGGAGCAGGGAGGCGTGAGCAGCC
TGCTCCAGAATCTGGCCGTGAGCGTGACACCAATCCAGAGAATCGTGAGGTCCGGCGAGAATGCCCTGAAGATCGACATCC
ACGTGATCATCCCCTATGAGGGCCTGTCCGCCGATCAGATGGCCCAGATCGAGGAGGTGTTCAAGGTGGTGTACCCCGTGGA
CGATCACCACTTCAAAGTGATCCTGCCTTATGGCACCCTGGTCATCGACGGCGTGACCCCTAACATGCTGAATTACTTCGGCA
GGCCATATGAGGGCATCGCCGTGTTTGATGGCAAGAAGATCACCGTGACAGGCACCCTGTGGAACGGCAATAAGATCATCG
ACGAGCGCCTGATCACACCCGATGGCAGCATGCTGTTCCGGGTGACCATCAACTCCGGCGGCTCTGGCGGAGGAGGCTCTG
GAGGCTCTAGCTCCGGAGGAGGCATCCCTTGGCAGTACAGCGAGAACGAGAAGCACGGCATGTTCCTGATGGCCTTTGAGA
ATAAGGCAGGCCTGCCAGTGGAGCCTGCCACCTTCCAGCTCTATGTGCCAGCCCTGTCCGCCCTGTGGAGAGACTCTGGCAT
CAGGGAGGCCTTCAGCCGCCGGTCCGAGTTTCAGCTCGGCGAGTCTGTGAAGTACTTCCTGGACAACCTGGATAGAATCGG
CCAGCTCAACTATTTTCCTAGCAAGCAGGATATCCTGCTGGCCAGGAAGGCCACAAAGGGCATCGTGGAGCACGACTTCGT
GATCAAGAAGATCCCCTTCAAGATGGTGGATGTGGGAGGACAGCGGAGCCAGCGGCAGAAGTGGTTCCAGTGCTTTGACG
GCATCACCTCTATCCTGTTCATGGTGTCTAGCTCCGAGTACGACCAGGTGCTGATGGAGGATAGAAGGACAAACCGGCTGGT
GGAGAGCATGAATATCTTCGAGACAATCGTGAACAATAAGCTGTTCTTTAACGTGTCCATCATCCTGTTTCTGAATAAGATGG
ATCTGCTGGTGGAGAAGGTGAAGACAGTGTCCATCAAGAAGCACTTCCCAGACTTTCGCGGCGATCCCCACCGGCTGGAGG
ACGTGCAGAGATACCTGGTGCAGTGTTTCGATAGAAAGCGCCGGAACAGGTCTAAGCCTCTGTTCCACCACTTTACCACAG
CCATCGACACCGAGAATGTGCGGTTTGTGTTCCACGCTGTGAAGGATACTATTCTGCAAGAAAATCTGAAAGACATTATGCT

CCAGTGA



Gal3-Lg (GNA13-LgBiT)

ATGGCCGATTTCCTGCCCTCAAGAAGCGTCCTGAGCGTGTGCTTTCCTGGATGTCTGCTGACTAGCGGAGAAGCCGAACAG
CAGAGAAAGAGCAAGGAGATCGACAAGTGCCTGTCCAGAGAGAAGACATACGTGAAGAGGCTGGTGAAGATCCTGCTGCT
GGGAGCAGGAGAGTCTGGCAAGAGCACCTTCCTGAAGCAGATGAGAATCATCCACGGACAGGACTTCGATCAGCGCGCCC
GGGAGGAGTTTAGGCCTACAATCTATTCCAACGTGATCAAGGGAATGCGCGTGCTGGTGGACGCCCGGGAGAAGCTGGGAG
GCTCCGGCGGAGGAGGCTCTGGAGGCAGCTCCTCTGGCGGCGTGTTCACACTGGAGGACTTTGTGGGCGATTGGGAGCAG
ACCGCCGCCTACAACCTGGATCAGGTGCTGGAGCAGGGAGGCGTGAGCAGCCTGCTCCAGAATCTGGCCGTGTCTGTGACC
CCTATCCAGAGGATCGTGCGGAGCGGAGAGAATGCCCTGAAGATCGACATCCACGTGATCATCCCATATGAGGGCCTGAGCG
CCGATCAGATGGCCCAGATCGAGGAGGTGTTCAAGGTGGTGTACCCTGTGGACGATCACCACTTCAAAGTGATCCTGCCATA
TGGCACCCTGGTCATCGACGGCGTGACCCCAAACATGCTGAATTACTTCGGCAGACCCTATGAGGGCATCGCCGTGTTTGAT
GGCAAGAAGATCACCGTGACAGGCACCCTGTGGAACGGCAATAAGATCATCGACGAGAGACTGATCACACCAGATGGCAG
CATGCTGTTCAGGGTGACCATCAACTCCGGAGGCTCTGGAGGAGGAGGCTCCGGAGGCTCTAGCTCCGGCGGCCACATCCC
CTGGGGCGACAACTCCAATCAGCAGCACGGCGACAAGATGATGTCTTTCGATACAAGGGCCCCAATGGCAGCACAGGGAAT
GGTGGAGACACGGGTGTTCCTCCAGTACCTGCCAGCAATCCGGGCCCTGTGGGCAGACTCTGGCATCCAGAACGCCTATGA
TCGGAGAAGGGAGTTCCAGCTCGGCGAGAGCGTGAAGTACTTTCTGGACAATCTGGATAAGCTGGGCGAGCCCGACTATAT
CCCTTCCCAGCAGGACATCCTGCTGGCTAGACGGCCCACAAAGGGCATCCACGAGTACGACTTCGAGATCAAGAACGTGCC
TTTTAAGATGGTGGATGTGGGAGGACAGCGGAGCGAGAGAAAGAGGTGGTTCGAGTGTTTTGACAGCGTGACCTCCATCCT
GTTCCTGGTGTCTAGCTCCGAGTTTGACCAGGTGCTGATGGAGGATAGACTGACAAACAGGCTGACCGAGTCCCTGAATATC
TTCGAGACAATCGTGAACAATCGGGTGTTCTCTAACGTGAGCATCATCCTGTTTCTGAATAAGACCGACCTGCTGGAGGAGA
AGGTGCAGATCGTGAGCATCAAGGATTACTTCCTGGAGTTTGAGGGCGACCCCCACTGCCTGAGGGATGTGCAGAAGTTCC
TGGTGGAGTGTTTTCGGAATAAGAGAAGGGATCAGCAGCAGAAGCCTCTGTATCACCACTTTACCACAGCCATCAACACCG

AGAATATCAGACTGGTCTTTAGGGATGTGAAGGACACCATTCTGCACGACAATCTGAAACAGCTCATGCTTCAGTGA

Sm-GpB1 (SmBiT-GNB1)

ATGGTCACCGGCTATCGGCTGTTTGAAGAGATTCTGGGGGGGTCAGGAGGAGGAGGCTCAGGGGGCTCATCATCAGGAGGA
AGTGAGCTTGACCAGTTACGGCAGGAGGCCGAGCAACTTAAGAACCAGATTCGAGACGCCAGGAAAGCATGTGCAGATGC
AACTCTCTCTCAGATCACAAACAACATCGACCCAGTGGGAAGAATCCAAATGCGCACGAGGAGGACACTGCGGGGGCACC
TGGCCAAGATCTACGCCATGCACTGGGGCACAGACTCCAGGCTTCTCGTCAGTGCCTCGCAGGATGGTAAACTTATCATCTG
GGACAGCTACACCACCAACAAGGTCCACGCCATCCCTCTGCGCTCCTCCTGGGTCATGACCTGTGCATATGCCCCTTCTGGG
AACTATGTGGCCTGCGGTGGCCTGGATAACATTTGCTCCATTTACAATCTGAAAACTCGTGAGGGGAACGTGCGCGTGAGTC
GTGAGCTGGCAGGACACACAGGTTACCTGTCCTGCTGCCGATTCCTGGATGACAATCAGATCGTCACCAGCTCTGGAGACA
CCACGTGTGCCCTGTGGGACATCGAGACCGGCCAGCAGACGACCACGTTTACCGGACACACTGGAGATGTCATGAGCCTTT

CTCTTGCTCCTGACACCAGACTGTTCGTCTCTGGTGCTTGTGATGCTTCAGCCAAACTCTGGGATGTGCGAGAAGGCATGTG



CCGGCAGACCTTCACTGGCCACGAGTCTGACATCAATGCCATTTGCTTCTTTCCAAATGGCAATGCATTTGCCACTGGCTCAG
ACGACGCCACCTGCAGGCTGTTTGACCTTCGTGCTGACCAGGAGCTCATGACTTACTCCCATGACAACATCATCTGCGGGAT
CACCTCTGTCTCCTTCTCCAAGAGCGGGCGCCTCCTCCTTGCTGGGTACGACGACTTCAACTGCAACGTCTGGGATGCACTC
AAAGCCGACCGGGCAGGTGTCTTGGCTGGGCATGACAACCGCGTCAGCTGCCTGGGCGTGACTGACGATGGCATGGCTGTG

GCGACAGGGTCCTGGGATAGCTTCCTCAAGATCTGGAACTGA

Sm-GB3 (SmBiT-GNB3)

ATGGTCACCGGCTATCGGCTGTTTGAAGAGATTCTGGGGGGGTCAGGAGGAGGAGGCTCAGGGGGCTCATCATCAGGAGGA
GGGGAGATGGAGCAACTGCGTCAGGAAGCGGAGCAGCTCAAGAAGCAGATTGCAGATGCCAGGAAAGCCTGTGCTGACGT
TACTCTGGCAGAGCTGGTGTCTGGCCTAGAGGTGGTGGGACGAGTCCAGATGCGGACGCGGCGGACGTTAAGGGGACACC
TGGCCAAGATTTACGCCATGCACTGGGCCACTGATTCTAAGCTGCTGGTAAGTGCCTCGCAAGATGGGAAGCTGATCGTGTG
GGACAGCTACACCACCAACAAGGTGCACGCCATCCCACTGCGCTCCTCCTGGGTCATGACCTGTGCCTATGCCCCATCAGGG
AACTTTGTGGCATGTGGGGGGCTGGACAACATGTGTTCCATCTACAACCTCAAATCCCGTGAGGGCAATGTCAAGGTCAGCC
GGGAGCTTTCTGCTCACACAGGTTATCTCTCCTGCTGCCGCTTCCTGGATGACAACAATATTGTGACCAGCTCGGGGGACAC
CACGTGTGCCTTGTGGGACATTGAGACTGGGCAGCAGAAGACTGTATTTGTGGGACACACGGGTGACTGCATGAGCCTGGC
TGTGTCTCCTGACTTCAATCTCTTCATTTCGGGGGCCTGTGATGCCAGTGCCAAGCTCTGGGATGTGCGAGAGGGGACCTGC
CGTCAGACTTTCACTGGCCACGAGTCGGACATCAACGCCATCTGTTTCTTCCCCAATGGAGAGGCCATCTGCACGGGCTCGG
ATGACGCTTCCTGCCGCTTGTTTGACCTGCGGGCAGACCAGGAGCTGATCTGCTTCTCCCACGAGAGCATCATCTGCGGCAT
CACGTCCGTGGCCTTCTCCCTCAGTGGCCGCCTACTATTCGCTGGCTACGACGACTTCAACTGCAATGTCTGGGACTCCATG
AAGTCTGAGCGTGTGGGCATCCTCTCTGGCCACGATAACAGGGTGAGCTGCCTGGGAGTCACAGCTGACGGGATGGCTGTG

GCCACAGGTTCCTGGGACAGCTTCCTCAAAATCTGGAACTGA

Sm-GpB5 (SmBiT-GNB5)

ATGGTCACCGGCTATCGGCTGTTTGAAGAGATTCTGGGGGGGTCAGGAGGAGGAGGCTCAGGGGGCTCATCATCAGGAGGA
TGTGATCAGACCTTTCTCGTTAATGTATTTGGCTCATGTGACAAATGTTTCAAACAACGAGCTCTGAGACCAGTTTTCAAGAA
GTCTCAACAACTCAGCTACTGTTCAACATGTGCAGAAATTATGGCAACCGAGGGGCTGCACGAGAACGAGACGCTGGCGTC
GCTGAAGAGCGAGGCCGAGAGCCTCAAGGGCAAGCTGGAGGAGGAGCGAGCCAAGCTGCACGATGTGGAGCTGCACCAG
GTGGCGGAGCGGGTGGAGGCCCTGGGGCAGTTTGTCATGAAGACCAGAAGGACCCTCAAAGGCCACGGGAACAAAGTCCT
GTGCATGGACTGGTGCAAAGATAAGAGGAGGATCGTGAGCTCGTCACAGGATGGGAAGGTGATCGTGTGGGATTCCTTCAC
CACAAACAAGGAGCACGCGGTCACCATGCCCTGCACGTGGGTGATGGCATGTGCTTATGCCCCATCGGGATGTGCCATTGCT
TGTGGTGGTTTGGATAATAAGTGTTCTGTGTACCCCTTGACGTTTGACAAAAATGAAAACATGGCTGCCAAAAAGAAGTCTG
TTGCTATGCACACCAACTACCTGTCGGCCTGCAGCTTCACCAACTCTGACATGCAGATCCTGACAGCGAGCGGCGATGGCAC

ATGTGCCCTGTGGGACGTGGAGAGCGGGCAGCTGCTGCAGAGCTTCCACGGACATGGGGCTGACGTCCTCTGCTTGGACCT



GGCCCCCTCAGAAACTGGAAACACCTTCGTGTCTGGGGGATGTGACAAGAAAGCCATGGTGTGGGACATGCGCTCCGGCCA
GTGCGTGCAGGCCTTTGAAACACATGAATCTGACATCAACAGTGTCCGGTACTACCCCAGTGGAGATGCCTTTGCTTCAGGG
TCAGATGACGCTACGTGTCGCCTCTATGACCTGCGGGCAGATAGGGAGGTTGCCATCTATTCCAAAGAAAGCATCATATTTGG
AGCATCCAGCGTGGACTTCTCCCTCAGTGGTCGCCTGCTGTTTGCTGGATACAATGATTACACTATCAACGTCTGGGATGTTC
TCAAAGGGTCCCGGGTCTCCATCCTGTTTGGACATGAAAACCGCGTTAGCACTCTACGAGTTTCCCCCGATGGGACTGCTTT

CTGCTCTGGATCATGGGATCATACCCTCAGAGTCTGGGCCTGA

Sm-Gytl (SmBiT-GNGT1)
ATGGTCACCGGCTATCGGCTGTTTGAAGAGATTCTGGGGGGGTCAGGAGGAGGAGGCTCAGGGGGCTCATCATCAGGAGGA

CCAGTAATCAATATTGAGGACCTGACAGAAAAGGACAAATTGAAGATGGAAGTTGACCAGCTCAAGAAAGAAGTGACACT
GGAAAGAATGCTAGTTTCCAAATGTTGTGAAGAAGTAAGAGATTACGTTGAAGAACGATCTGGCGAGGATCCACTGGTAAA

GGGCATCCCAGAGGACAAAAATCCCTTCAAGGAGCTCAAAGGAGGCTGTGTGATTTCATGA



Amino acid sequences of the DREADD constructs used in this study.

The FLAG epitope tag (DYKDDDDK) and a following linker (GS or GSG) are highlighted in green.

The orthosteric mutations (Y>*C and A>*G), which alter which ligand specificity from acetylcholine to
clozapine-N-oxide (CNO), is highlighted in red.

The ICL3 swapped from M3D is highlighted in blue.

M3D
MDYKDDDDKGSTLHNNSTTSPLFPNISSSWIHSPSDAGLPPGTVTHFGSYNVSRAAGNFSSPDGTTDDPLGGHTVW
QVVFIAFLTGILALVTIIGNILVIVSFKVNKQLKTVNNYFLLSLACADLIIGVISMNLFTTYIIMNRWALGNLACDLWL
AIDCVASNASVMNLLVISFDRYFSITRPLTYRAKRTTKRAGVMIGLAW VISFVLWAPAILFWQYFVGKRTVPPGECFI
QFLSEPTITFGTAIAGFYMPVTIMTILY WRIYKETEKRTKELAGLQASGTEAETENFVHPTGSSRSCSSYELQQQSMK
RSNRRKYGRCHFWFTTKSWKPSSEQMDQDHSSSDSWNNNDAAASLENSASSDEEDIGSETRATY SIVLKLPGHSTI
LNSTKLPSSDNLQVPEEELGMVDLERKADKLQAQKSVDDGGSFPKSFSKLPIQLESAVDTAKTSDVNSSVGKSTATL
PLSFKEATLAKRFALKTRSQITKRKRMSLVKEKKAAQT

M3D-GPR183/ICL3

MDYKDDDDKGSTLHNNSTTSPLFPNISSSWIHSPSDAGLPPGTVTHFGSYNVSRAAGNFSSPDGTTDDPLGGHTVW
QVVFIAFLTGILALVTIIGNILVIVSFKVNKQLKTVNNYFLLSLACADLIIGVISMNLFTTYIIMNRWALGNLACDLWL

AIDCVASNASVMNLLVISFDRYFSITRPLTYRAKRTTKRAGVMIGLAW VISFVLWAPAILFWQYFVGKRTVPPGECFI

QFLSEPTITFGTAIAGFYMPVTIMTILY WRIYKETERTAKQNPLTEKSGVEKKAAQTLSAILLAFIITWTPYNIMVLVN

TFCDSCIPKTFWNLGYWLCYINSTVNPVCYALCNKTFRTTFKMLLLCQCDKKKRRKQQYQQRQSVIFHKRAPEQA

L

M3D-GPR132/ICL3

MDYKDDDDKGSTLHNNSTTSPLFPNISSSWIHSPSDAGLPPGTVTHFGSYNVSRAAGNFSSPDGTTDDPLGGHTVW
QVVFIAFLTGILALVTIIGNILVIVSFKVNKQLKTVNNYFLLSLACADLIIGVISMNLFTTYIIMNRWALGNLACDLWL
AIDCVASNASVMNLLVISFDRYFSITRPLTYRAKRTTKRAGVMIGLAWVISFVLWAPAILFWQYFVGKRTVPPGECFI
QFLSEPTITFGTAIAGFYMPVTIMTILY WRIYKETEQSMGLSAAQEKKAAQTLSAILLAFIITWTPYNIMVLVNTFCDS
CIPKTFWNLGYWLCYINSTVNPVCYALCNKTFRTTFKMLLLCQCDKKKRRKQQYQQRQSVIFHKRAPEQAL

M4D
MDYKDDDDKGSANFTPVNGSSGNQSVRLVTSSSHNRYETVEMVFIATVTGSLSLVTVVGNILVMLSIKVNRQLQTV
NNYFLFSLACADLIIGAFSMNLYTVYIIKGYWPLGAVVCDLWLALDCVVSNASVMNLLIISFDRYFCVTKPLTYPAR



RTTKMAGLMIAAAWVLSFVLWAPAILFWQFVVGKRTVPDNQCFIQFLSNPAVTFGTAIAGFYLPVVIMTVLYIHISLA
SRSRVHKHRPEGPKEKKAKTLAFLKSPLMKQSVKKPPPGEAAREELRNGKLEEAPPPALPPPPRPVADKDTSNESSS

GSATQNTKERPATELSTTEATTPAMPAPPLQPRALNPASRWSKIQIVTKQTGNECVTAIEIVPATPAGMRPAANVARKF
ASTARNQVRKKRQMAARERKVTRTIFAILLAFILTWTPYNVMVLVNTFCQSCIPDTVWSIGYWLCY VNSTINPACYA

LCNATFKKTFRHLLLCQYRNIGTAR

M3D-Gs
MDYKDDDDKGSGTLHSNSTTSPLFPNISSSWVHSPSEAGLPLGTVTQLGSYNISQETGNFSSNDTSSDPLGGHTIWQ
VVFIAFLTGFLALVTIGNILVIVAFKVNKQLKTVNNYFLLSLACADLIIGVISMNLFTTYIIMNRWALGNLACDLWLSI
DCVASNASVMNLLVISFDRYFSITSPFRYQSLMTRARAGVMIGLAW VISFVLWAPAILFWQYFVGKRTVPPGECFIQF
LSEPTITFGTAIAGFYMPVTIMTILY WRVYREAKEQIRKIDRCEGRFYGSQEQPQPPPLPQHQPILGNGRASKRKTSR
VMAMREHKALQTLSAILLAFITWTPYNIMVLVNTFCDSCIPKTYWNLGYWLCYINSTVNPVCYALCNKTFRTTFK

TLLLCQCDKRKRRKQQYQQRQSVIFHKRVPEQAL



Nucleotide sequences of the DREADD constructs.

M3D
ATGGATTACAAGGATGACGACGATAAGGGATCCACCTTGCACAATAACAGTACAACCTCGCCTTTGTTTCCAAA
CATCAGCTCCTCCTGGATACACAGCCCCTCCGATGCAGGGCTGCCCCCGGGAACCGTCACTCATTTCGGCAGCT
ACAATGTTTCTCGAGCAGCTGGCAATTTCTCCTCTCCAGACGGTACCACCGATGACCCTCTGGGAGGTCATACC
GTCTGGCAAGTGGTCTTCATCGCTTTCTTAACGGGCATCCTGGCCTTGGTGACCATCATCGGCAACATCCTGGTA
ATTGTGTCATTTAAGGTCAACAAGCAGCTGAAGACGGTCAACAACTACTTCCTCTTAAGCCTGGCCTGTGCCGA
TCTGATTATCGGGGTCATTTCAATGAATCTGTTTACGACCTACATCATCATGAATCGATGGGCCTTAGGGAACTTG
GCCTGTGACCTCTGGCTTGCCATTGACTGCGTAGCCAGCAATGCCTCTGTTATGAATCTTCTGGTCATCAGCTTT
GACAGATACTTTTCCATCACGAGGCCGCTCACGTACCGAGCCAAACGAACAACAAAGAGAGCCGGTGTGATG
ATCGGTCTGGCTTGGGTCATCTCCTTTGTCCTTTGGGCTCCTGCCATCTTGTTCTGGCAATACTTTGTTGGAAAG
AGAACTGTGCCTCCGGGAGAGTGCTTCATTCAGTTCCTCAGTGAGCCCACCATTACTTTTGGCACAGCCATCGC
TGGCTTTTATATGCCTGTCACCATTATGACTATTTTATACTGGAGGATCTATAAGGAAACTGAAAAGCGTACCAA
AGAGCTTGCTGGCCTGCAAGCCTCTGGGACAGAGGCAGAGACAGAAAACTTTGTCCACCCCACGGGCAGTTC
TCGAAGCTGCAGCAGTTACGAACTTCAACAGCAAAGCATGAAACGCTCCAACAGGAGGAAGTATGGCCGCTG
CCACTTCTGGTTCACAACCAAGAGCTGGAAACCCAGCTCCGAGCAGATGGACCAAGACCACAGCAGCAGTGA
CAGTTGGAACAACAATGATGCTGCTGCCTCCCTGGAGAACTCCGCCTCCTCCGACGAGGAGGACATTGGCTCC
GAGACGAGAGCCATCTACTCCATCGTGCTCAAGCTTCCGGGTCACAGCACCATCCTCAACTCCACCAAGTTACC
CTCATCGGACAACCTGCAGGTGCCTGAGGAGGAGCTGGGGATGGTGGACTTGGAGAGGAAAGCCGACAAGCT
GCAGGCCCAGAAGAGCGTGGACGATGGAGGCAGTTTTCCAAAAAGCTTCTCCAAGCTTCCCATCCAGCTAGA
GTCAGCCGTGGACACAGCTAAGACTTCTGACGTCAACTCCTCAGTGGGTAAGAGCACGGCCACTCTACCTCTG
TCCTTCAAGGAAGCCACTCTGGCCAAGAGGTTTGCTCTGAAGACCAGAAGTCAGATCACTAAGCGGAAAAGG
ATGTCCCTGGTCAAGGAGAAGAAAGCGGCCCAGACCCTCAGTGCGATCTTGCTTGCCTTCATCATCACTTGGA
CCCCATACAACATCATGGTTCTGGTGAACACCTTTTGTGACAGCTGCATACCCAAAACCTTTTGGAATCTGGGC
TACTGGCTGTGCTACATCAACAGCACCGTGAACCCCGTGTGCTATGCTCTGTGCAACAAAACATTCAGAACCAC
TTTCAAGATGCTGCTGCTGTGCCAGTGTGACAAAAAAAAGAGGCGCAAGCAGCAGTACCAGCAGAGACAGTC
GGTCATTTTTCACAAGCGCGCACCCGAGCAGGCCTTGTGA

M3D-GPR183/ICL3

ATGGATTACAAGGATGACGACGATAAGGGATCCACCTTGCACAATAACAGTACAACCTCGCCTTTGTTTCCAAA
CATCAGCTCCTCCTGGATACACAGCCCCTCCGATGCAGGGCTGCCCCCGGGAACCGTCACTCATTTCGGCAGCT
ACAATGTTTCTCGAGCAGCTGGCAATTTCTCCTCTCCAGACGGTACCACCGATGACCCTCTGGGAGGTCATACC



GTCTGGCAAGTGGTCTTCATCGCTTTCTTAACGGGCATCCTGGCCTTGGTGACCATCATCGGCAACATCCTGGTA
ATTGTGTCATTTAAGGTCAACAAGCAGCTGAAGACGGTCAACAACTACTTCCTCTTAAGCCTGGCCTGTGCCGA
TCTGATTATCGGGGTCATTTCAATGAATCTGTTTACGACCTACATCATCATGAATCGATGGGCCTTAGGGAACTTG
GCCTGTGACCTCTGGCTTGCCATTGACTGCGTAGCCAGCAATGCCTCTGTTATGAATCTTCTGGTCATCAGCTTT
GACAGATACTTTTCCATCACGAGGCCGCTCACGTACCGAGCCAAACGAACAACAAAGAGAGCCGGTGTGATG
ATCGGTCTGGCTTGGGTCATCTCCTTTGTCCTTTGGGCTCCTGCCATCTTGTTCTGGCAATACTTTGTTGGAAAG
AGAACTGTGCCTCCGGGAGAGTGCTTCATTCAGTTCCTCAGTGAGCCCACCATTACTTTTGGCACAGCCATCGC
TGGCTTTTATATGCCTGTCACCATTATGACTATTTTATACTGGAGGATCTATAAGGAAACTGAAAGAACTGCCAA
ACAAAACCCACTCACTGAGAAATCTGGTGTAGAGAAGAAAGCGGCCCAGACCCTCAGTGCGATCTTGCTTGCC
TTCATCATCACTTGGACCCCATACAACATCATGGTTCTGGTGAACACCTTTTGTGACAGCTGCATACCCAAAACC
TTTTGGAATCTGGGCTACTGGCTGTGCTACATCAACAGCACCGTGAACCCCGTGTGCTATGCTCTGTGCAACAA
AACATTCAGAACCACTTTCAAGATGCTGCTGCTGTGCCAGTGTGACAAAAAAAAGAGGCGCAAGCAGCAGTA
CCAGCAGAGACAGTCGGTCATTTTTCACAAGCGCGCACCCGAGCAGGCCTTGTGA

M3D-GPR132/ICL3

ATGGATTACAAGGATGACGACGATAAGGGATCCACCTTGCACAATAACAGTACAACCTCGCCTTTGTTTCCAAA
CATCAGCTCCTCCTGGATACACAGCCCCTCCGATGCAGGGCTGCCCCCGGGAACCGTCACTCATTTCGGCAGCT
ACAATGTTTCTCGAGCAGCTGGCAATTTCTCCTCTCCAGACGGTACCACCGATGACCCTCTGGGAGGTCATACC
GTCTGGCAAGTGGTCTTCATCGCTTTCTTAACGGGCATCCTGGCCTTGGTGACCATCATCGGCAACATCCTGGTA
ATTGTGTCATTTAAGGTCAACAAGCAGCTGAAGACGGTCAACAACTACTTCCTCTTAAGCCTGGCCTGTGCCGA
TCTGATTATCGGGGTCATTTCAATGAATCTGTTTACGACCTACATCATCATGAATCGATGGGCCTTAGGGAACTTG
GCCTGTGACCTCTGGCTTGCCATTGACTGCGTAGCCAGCAATGCCTCTGTTATGAATCTTCTGGTCATCAGCTTT
GACAGATACTTTTCCATCACGAGGCCGCTCACGTACCGAGCCAAACGAACAACAAAGAGAGCCGGTGTGATG
ATCGGTCTGGCTTGGGTCATCTCCTTTGTCCTTTGGGCTCCTGCCATCTTGTTCTGGCAATACTTTGTTGGAAAG
AGAACTGTGCCTCCGGGAGAGTGCTTCATTCAGTTCCTCAGTGAGCCCACCATTACTTTTGGCACAGCCATCGC
TGGCTTTTATATGCCTGTCACCATTATGACTATTTTATACTGGAGGATCTATAAGGAAACTGAACAGAGCATGGGC
TTAAGCGCTGCCCAGGAGAAGAAAGCGGCCCAGACCCTCAGTGCGATCTTGCTTGCCTTCATCATCACTTGGA
CCCCATACAACATCATGGTTCTGGTGAACACCTTTTGTGACAGCTGCATACCCAAAACCTTTTGGAATCTGGGC
TACTGGCTGTGCTACATCAACAGCACCGTGAACCCCGTGTGCTATGCTCTGTGCAACAAAACATTCAGAACCAC
TTTCAAGATGCTGCTGCTGTGCCAGTGTGACAAAAAAAAGAGGCGCAAGCAGCAGTACCAGCAGAGACAGTC
GGTCATTTTTCACAAGCGCGCACCCGAGCAGGCCTTGTGA

M4D



ATGGATTACAAGGATGACGACGATAAGGGATCCGCCAACTTCACACCTGTCAATGGCAGCTCGGGCAATCAGT
CCGTGCGCCTGGTCACGTCATCATCCCACAATCGCTATGAGACGGTGGAAATGGTCTTCATTGCCACAGTGACA
GGCTCCCTGAGCCTGGTGACTGTCGTGGGCAACATCCTGGTGATGCTGTCCATCAAGGTCAACAGGCAGCTGC
AGACAGTCAACAACTACTTCCTCTTCAGCCTGGCGTGTGCTGATCTCATCATAGGCGCCTTCTCCATGAACCTCT
ACACCGTGTACATCATCAAGGGCTACTGGCCCCTGGGCGCCGTGGTCTGCGACCTGTGGCTGGCCCTGGACTG
CGTGGTGAGCAACGCCTCCGTCATGAACCTTCTCATCATCAGCTTTGACCGCTACTTCTGCGTCACCAAGCCTC
TCACCTACCCTGCCCGGCGCACCACCAAGATGGCAGGCCTCATGATTGCTGCTGCCTGGGTACTGTCCTTCGTG
CTCTGGGCGCCTGCCATCTTGTTCTGGCAGTTTGTGGTGGGTAAGCGGACGGTGCCCGACAACCAGTGCTTCAT
CCAGTTCCTGTCCAACCCAGCAGTGACCTTTGGCACAGCCATTGCTGGCTTCTACCTGCCTGTGGTCATCATGA
CGGTGCTGTACATCCACATCTCCCTGGCCAGTCGCAGCCGAGTCCACAAGCACCGGCCCGAGGGCCCGAAGG
AGAAGAAAGCCAAGACGCTGGCCTTCCTCAAGAGCCCACTAATGAAGCAGAGCGTCAAGAAGCCCCCGCCCG
GGGAGGCCGCCCGGGAGGAGCTGCGCAATGGCAAGCTGGAGGAGGCCCCCCCGCCAGCGCTGCCACCGCCA
CCGCGCCCCGTGGCTGATAAGGACACTTCCAATGAGTCCAGCTCAGGCAGTGCCACCCAGAACACCAAGGAA
CGCCCAGCCACAGAGCTGTCCACCACAGAGGCCACCACGCCCGCCATGCCCGCCCLCTCCCCTGCAGCCGCGG
GCCCTCAACCCAGCCTCCAGATGGTCCAAGATCCAGATTGTGACGAAGCAGACAGGCAATGAGTGTGTGACAG
CCATTGAGATTGTGCCTGCCACGCCGGCTGGCATGCGCCCTGCGGCCAACGTGGCCCGCAAGTTCGCCAGCAT
CGCTCGCAACCAGGTGCGCAAGAAGCGGCAGATGGCGGCCCGGGAGCGCAAAGTGACACGAACGATCTTTGC
CATTCTGCTAGCCTTCATCCTCACCTGGACGCCCTACAACGTCATGGTCCTGGTGAACACCTTCTGCCAGAGCT
GCATCCCTGACACGGTGTGGTCCATTGGCTACTGGCTCTGCTACGTCAACAGCACCATCAACCCTGCCTGCTAT
GCTCTGTGCAACGCCACCTTTAAAAAGACCTTCCGGCACCTGCTGCTGTGCCAGTATCGGAACATCGGCACTG
CCAGGTGA

M3D-Gs
ATGGACTACAAAGACGACGACGACAAAGGCTCAGGCACTCTGCATAGCAACTCAACTACTTCACCACTGTTCC
CAAATATCTCCTCTAGCTGGGTGCACTCCCCTTCTGAGGCAGGCCTGCCACTGGGCACCGTGACACAGCTCGG
CTCCTATAACATCTCTCAGGAGACAGGCAACTTCAGCTCCAATGACACATCTAGCGATCCCCTGGGAGGACACA
CCATCTGGCAGGTGGTGTTCATCGCCTTTCTGACCGGCTTTCTGGCCCTGGTGACAATCATCGGCAACATCCTG
GTCATCGTGGCCTTCAAGGTCAATAAGCAGCTCAAGACCGTGAACAATTACTTTCTGCTGTCTCTGGCCTGCGC
CGACCTGATCATCGGCGTGATCAGCATGAATCTGTTCACCACATATATCATCATGAACAGATGGGCACTGGGAA
ATCTGGCATGCGACCTGTGGCTGTCCATCGATTGCGTGGCCAGCAACGCCTCCGTGATGAATCTGCTGGTCATC
TCCTTCGATCGGTACTTTTCTATCACCAGCCCTTTCAGATATCAGTCTCTGATGACAAGGGCCCGCGCCGGCGTG
ATGATCGGCCTGGCCTGGGTCATCTCTTTTGTGCTGTGGGCCCCAGCCATCCTGTTCTGGCAGTACTTTGTGGGC
AAGAGGACCGTGCCCCCTGGAGAGTGCTTCATCCAGTTTCTGAGCGAGCCCACCATCACATTCGGCACAGCCA



TCGCCGGCTTTTATATGCCTGTGACCATCATGACAATCCTGTACTGGCGGGTGTATAGAGAGGCCAAGGAGCAG
ATCAGGAAGATCGACCGCTGTGAGGGCCGGTTCTACGGCTCCCAGGAGCAGCCACAGCCACCACCTCTGCCAC
AGCACCAGCCCATCCTGGGCAACGGCAGAGCCAGCAAGAGGAAGACCTCCCGCGTGATGGCCATGCGGGAGC
ACAAGGCCCTCCAGACCCTGTCTGCCATCCTGCTGGCCTTCATCATCACCTGGACACCATACAACATCATGGTG
CTGGTGAATACCTTTTGCGACTCCTGCATCCCCAAGACATATTGGAACCTGGGCTACTGGCTGTGCTATATCAAC
TCCACCGTGAATCCCGTGTGCTACGCCCTGTGCAATAAGACCTTCAGGACCACCTTCAAGACCCTGCTGCTGTG

CCAGTGTGATAAGCGCAAGCGGAGAAAGCAGCAGTACCAGCAGAGGCAGAGCGTGATTTTCCACAAGAGGGT
CCCCGAACAGGCACTGTGA



Amino acid sequences of the NanoBiT-RhoA constructs.
The LgBiT luciferase fragment is highlighted in red.

The SmBIT luciferase fragment is highlighted in blue.

The 15-amino acid flexible linker is highlighted in purple.

Lg-RhoA (LgBiT-RHOA)

MVFTLEDFVGDWEQTAAYNLDQVLEQGGVSSLLQNLAVSVTPIQRIVRSGENALKIDIHVIIPYEGLSADQMAQIEE
VFKVVYPVDDHHFKVILPYGTLVIDGVTPNMLNYFGRPYEGIAVFDGKKITVTGTLWNGNKIIDERLITPDGSMLFR
VTINSGGSGGGGSGGSSSGGTAAIRKKLVIVGDGACGKTCLLIVFSKDQFPEVYVPTVFENY VADIEVDGKQVELAL
WDTAGQEDYDRLRPLSYPDTDVILMCFSIDSPDSLENIPEKWTPEVKHFCPNVPIILVGNKKDLRNDEHTRRELAKM
KQEPVKPEEGRDMANRIGAFGYMECSAKTKDGVREVFEMATRAALQARRGKKKSGCLVL

Sm-PKN1 (SmBiT-PKN1-GBD)

MVTGYRLFEEILGGSGGGGSGGSSSGGESEPRSWSLLEQLGLAGADLAAPGVQQQLELERERLRREIRKELKLKEG
AENLRRATTDLGRSLGPVELLLRGSSRRLDLLHQQLQELHAHVVLPDPAAT



Nucleotide sequences of the NanoBiT-RhoA constructs.

Lg-RhoA (LgBiT-RHOA)

ATGGTGTTTACTCTGGAGGACTTCGTCGGAGACTGGGAACAGACTGCTGCTTACAATCTGGATCAGGTGCTGG
AACAGGGGGGGGTCAGCTCCCTGCTCCAGAACCTGGCCGTGTCTGTGACACCTATCCAGCGGATCGTGAGAAG
CGGCGAGAATGCCCTGAAGATCGACATCCACGTGATCATCCCATACGAGGGCCTGTCCGCCGATCAGATGGCCC
AGATCGAGGAGGTGTTCAAGGTGGTGTACCCAGTGGACGATCACCACTTCAAAGTGATCCTGCCCTATGGCAC
CCTGGTCATCGACGGAGTGACCCCAAACATGCTGAATTACTTCGGCAGGCCTTATGAGGGCATCGCCGTGTTTG
ATGGCAAGAAGATCACCGTGACAGGCACCCTGTGGAACGGCAATAAGATCATCGACGAGCGGCTGATCACCCC
CGATGGCTCTATGCTGTTCAGAGTGACCATCAATAGCGGGGGGAGCGGCGGGGGGGGGAGCGGGGGAAGCAG
TAGTGGCGGTACCGCAGCAATCCGGAAGAAGCTGGTCATCGTGGGCGACGGAGCATGCGGCAAGACCTGTCT
GCTGATCGTGTTCAGCAAGGATCAGTTTCCCGAGGTGTACGTGCCTACAGTGTTCGAGAACTATGTGGCCGACA
TCGAGGTGGATGGCAAGCAGGTGGAGCTGGCCCTGTGGGACACCGCCGGCCAGGAGGACTACGATAGGCTGC
GCCCTCTGTCCTATCCAGACACAGATGTGATCCTGATGTGCTTCAGCATCGACTCCCCTGATTCTCTGGAGAAC
ATCCCAGAGAAGTGGACCCCCGAGGTGAAGCACTTTTGTCCCAATGTGCCTATCATCCTGGTGGGCAACAAGA
AGGACCTGAGGAATGATGAGCACACACGGAGAGAGCTGGCCAAGATGAAGCAGGAGCCAGTGAAGCCAGAG
GAGGGAAGGGACATGGCAAATAGAATCGGCGCCTTCGGCTACATGGAGTGCTCTGCCAAGACCAAGGATGGC
GTGCGCGAGGTGTTTGAGATGGCAACAAGAGCCGCCCTGCAAGCAAGGAGAGGAAAGAAGAAAAGTGGATG
TCTGGTGCTGTGA

Sm-PKN1 (SmBiT-PKN1-GBD)

ATGGTCACTGGATATAGGCTGTTCGAGGAGATTCTGGGGGGCTCAGGAGGAGGAGGCTCAGGAGGCTCATCAT
CAGGGGGGGAAAGCGAGCCCAGGTCTTGGAGCCTGCTGGAGCAGCTGGGCCTGGCAGGAGCAGACCTGGCA
GCACCTGGCGTGCAGCAGCAGCTGGAGCTGGAGAGGGAGCGCCTGAGGAGAGAGATCCGGAAGGAGCTGAA
GCTGAAGGAGGGAGCAGAGAACCTGAGGAGGGCAACCACAGACCTGGGCCGGAGCCTGGGACCAGTGGAGC
TGCTGCTGAGAGGCAGCTCCCGGAGACTGGATCTGCTGCACCAGCAGCTGCAAGAACTGCACGCACACGTCG
TCCTGCCAGACCCCGCCGCAACCTGA



An amino acid sequences of the NanoBiT-IP3 sensor construct.
The LgBiT luciferase fragment is highlighted in red.

The SmBIT luciferase fragment is highlighted in blue.

The 15-amino acid flexible linker is highlighted in purple.

Lg-IP3R2-Sm (LgBiT-ITPR2-IBC-SmBiT)

MVFTLEDFVGDWEQTAAYNLDQVLEQGGVSSLLQNLAVSVTPIQRIVRSGENALKIDIHVIIPYEGLSADQMAQIEE
VFKVVYPVDDHHFKVILPYGTLVIDGVTPNMLNYFGRPYEGIAVFDGKKITVTGTLWNGNKIIDERLITPDGSMLFR
VTINSGGSGGGGSGGSSSGGTKYSSYREDVLKGGDVVRLFHAEQEKFLTCDEYEKKQHIFLRTTLRQSATSATSSKA
LWEIEVVHHDPCRGGAGQWNSLFRFKHLATGNYLAAELNPDYRDAQNEGKNVRDGVPPTSKKKRQAGEKIMYT
LVSVPHGNDIASLFELDATTLQRADCLVPRNSYVRLRHLCTNTWVTSTSIPIDTDEERPVMLKIGTCQTKEDKEAFAI
VSVPLSEVRDLDFANDANKVLATTVKKLENGTITQNERRFVTKLLEDLIFFVADVPNNGQEVLDVVITKPNRERQK
LMREQNILAQVFGILKAPFKEKAGEGSMLRLEDLGDQRYAPYKYMLRLCYRVLRHSQQDYRKNQEYIAKNFCVM
QSQIGYDILAEDTITALLHNNRKGGSGGGGSGGSSSGGVTGYRLFEEIL



A nucleotide sequence of the NanoBiT-IP3 sensor construct.

Lg-IP3R2-Sm (LgBiT-ITPR2-IBC-SmBiT)

ATGGTGTTTACTCTGGAGGACTTCGTCGGAGACTGGGAACAGACTGCTGCTTACAATCTGGATCAGGTGCTGG
AACAGGGGGGGGTCAGCTCCCTGCTCCAGAACCTGGCCGTGTCTGTGACACCTATCCAGCGGATCGTGAGAAG
CGGCGAGAATGCCCTGAAGATCGACATCCACGTGATCATCCCATACGAGGGCCTGTCCGCCGATCAGATGGCCC
AGATCGAGGAGGTGTTCAAGGTGGTGTACCCAGTGGACGATCACCACTTCAAAGTGATCCTGCCCTATGGCAC
CCTGGTCATCGACGGAGTGACCCCAAACATGCTGAATTACTTCGGCAGGCCTTATGAGGGCATCGCCGTGTTTG
ATGGCAAGAAGATCACCGTGACAGGCACCCTGTGGAACGGCAATAAGATCATCGACGAGCGGCTGATCACCCC
CGATGGCTCTATGCTGTTCAGAGTGACCATCAATAGCGGGGGGAGCGGCGGGGGGGGGAGCGGGGGAAGCAG
TAGTGGCGGTACCAAATACAGCTCCTACAGGGAGGACGTGCTGAAGGGAGGCGATGTGGTGAGACTGTTCCAC
GCCGAGCAGGAGAAGTTTCTGACCTGCGATGAGTATGAGAAGAAGCAGCACATCTTCCTGCGGACCACACTG
AGACAGAGCGCCACCTCCGCCACATCTAGCAAGGCCCTGTGGGAGATCGAGGTGGTGCACCACGACCCTTGTA
GGGGAGGAGCAGGACAGTGGAACTCTCTGTTCCGCTTTAAGCACCTGGCAACCGGAAACTACCTGGCCGCCG
AGCTGAATCCAGACTATAGGGATGCCCAGAACGAGGGCAAGAATGTGCGCGATGGCGTGCCCCCCACCAGCAA
GAAGAAGCGGCAGGCCGGCGAGAAGATCATGTACACACTGGTGTCCGTGCCACACGGCAATGACATCGCCTCT
CTGTTTGAGCTGGATGCAACCACCCTCCAGAGGGCAGACTGCCTGGTGCCCCGCAACAGCTATGTGAGGCTGC
GCCACCTGTGCACCAATACATGGGTGACCTCCACATCTATCCCAATCGACACCGATGAGGAGAGGCCCGTGATG
CTGAAGATCGGCACCTGCCAGACAAAGGAGGATAAGGAGGCCTTCGCCATCGTGTCTGTGCCCCTGAGCGAG
GTGCGCGACCTGGATTTTGCCAACGACGCCAATAAGGTGCTGGCCACCACAGTGAAGAAGCTGGAGAACGGC
ACCATCACACAGAATGAGCGGAGATTCGTGACCAAGCTGCTGGAGGACCTGATCTTCTTTGTGGCCGATGTGC
CTAACAATGGCCAGGAGGTGCTGGACGTGGTCATCACAAAGCCAAACCGGGAGAGACAGAAGCTGATGCGGG
AGCAGAATATCCTGGCCCAGGTGTTCGGCATCCTGAAGGCCCCCTTTAAGGAGAAGGCAGGAGAGGGCTCCAT
GCTGCGGCTGGAGGACCTGGGCGATCAGAGATACGCCCCTTACAAGTATATGCTGCGGCTGTGCTATAGGGTGC
TGCGCCACAGCCAGCAGGACTACAGAAAGAACCAGGAGTATATCGCCAAGAATTTTTGCGTGATGCAGTCCCA
GATCGGCTACGACATCCTGGCCGAGGATACCATCACAGCCCTGCTGCACAACAATAGAAAGGGCGGCTCTGGC
GGCGGCGGAAGCGGCGGCTCATCCTCTGGGGGCGTGACTGGCTATCGGCTGTTTGAAGAAATCCTGTGA





