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Supplementary Tables

Supplementary Table 1. Potency of the indicated ligands of the GABAjg receptor in the different
neurons and in HEK293 cells using the indicated Gy, protein sensors. Values are mean + SEM from n

independent experiments as indicated.

PECs, / pICs, + SEM (n)

baclofen + Rac  baclofen + Rac
BHFF 1 uM BHFF 10 uM

G, 7.55+0.04(5) 5.03+007(5) 532+006(11) 563+0.04(5) 6.13+0.14(3) 556+003(3) 6.19+0.10(3)

CGP64213 GABA baclofen SKF 97541 APPA

CGNs
Goa 7.59+0.11(6) 5.07+0.02(3) 557+0.06(4) 569+0.12(3) 6.16+0.14(4) 5.15+0.10(3) 5.85+0.09 (3)
Gy 558+0.03(4) 595+0.03(5) 6.52+0.10(3)
Cortical neurons
Goa 538+0.09(3) 575+0.08(4) 6.22+0.13(3)
Gy 548+0.05(3) 599+0.04(4) 6.64+0.04(3)
Hippocampal neurons
Goa 515 +0.14(3) 5.58+0.12(3) 6.16+0.06 (3)
HEK293 cells Gy 6.47+0.01(3) 6.08+0.10(3) 7.14+0.09(3) 7.67+0.09(3)

transfected GABAGR G, 6.45+004(3) 6.07+007(3) 7.07+0.08(3) 7.77+0.10(3)




Supplementary Table 2. Potency and efficacy of the indicated orthosteric ligands on the cannabinoid
receptor CB1 in CGNs and HEK?293 cells using the indicated G;j, protein sensors. Values are mean +
SEM from n independent experiments as indicated. Statistical significance of pECsy and E,, are analysed
using one-way analysis of variance (ANOVA) with a Dunnett’s post-hoc multiple comparison test (compared

with CP 55940 group). ****p < (0.0001; ***p < 0.001, **p < 0.01 and not significant (ns).

pECs, + SEM (n)

Epnox £ SEM (n)

CP 55940 Win 55,212-2 Bay 59-3074 CP 55940 Win 55,212-2 Bay 59-3074
Gy 8.18:0.08(4) 7.20+0.17 (4)** 6.47 +0.11 (4)** 100  104.8+33(4)ns 707 + 1.1 (4)**
CGNs Gon 7.26:0.13(4) 6.40+0.06 (4)™*  6.20 + 0.08 (3)*** 100 130.7 £3.3 (4)™** 42.1 3.9 (3™
HEK293 cells ~ Gi 6.90£0.13(5) 6.45+021(5)"  6.15+0.18 (4)* 100 955431 (5)m  50.3 +2.3 (4
transfected CB1 G . 678+0.08(5) 6.12+0.11 (4*** 593 +0.06 (4)**** 100  107.7 +9.6 (5) s 56.3 +4.9 (4) ****




Supplementary Table 3. G protein response bias analysis of CP 55940 and Bay 59-3074 using Win
55,212-2 as reference (ref.) in CGNs and transfected HEK293 cells.

Gy Goa Ligand bias
Emax ECso(M) EnadECsy LOG(EnadECs)) ALOG(Eqma/ECso) | Emax ECso(M) EnaxECsy LOG(Emax/ECsg) ALOG(Emar/ECso) | AAlOg(Ema,/ECs) Bias factor For
CGNs
Win 55,212-2 | 1.00 6.31E-08 1.58E+07 7.20 0.00 1.00 3.98E-07 2.51E+06 6.40 0.00 0.00 1 ref.
CP 55940 | 0.95 6.61E-09 1.44E+08 8.16 0.96 0.77 5.50E-08 1.39E+07 7.14 0.74 0.22 16 Gy
Bay 59-3074 | 0.67 3.39E-07 1.99E+06 6.30 -0.90 0.32 6.31E-07 5.11E+05 571 -0.69 0.21 16 Goa
HEK293 cells
Win 55,212-2 | 1.00 3.55E-07 2.82E+06 6.45 0.00 1.00 7.59E-07 1.32E+06 6.12 0.00 0.00 1 ref.
CP 55940 1.05 1.26E-07 8.32E+06 6.92 0.47 0.93 1.66E-07 5.59E+06 6.75 0.63 0.16 14 Goa
Bay 59-3074 | 0.53 7.08E-07 7.44E+05 5.87 -0.58 0.52 1.17E-06 4.45E+05 5.65 -0.47 0.1 13 Goa
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Supplementary Fig. 1. Validation of the Gj, sensors in CGNs. (a) Detection of endogenous Gf;, Gpa,
GPs; and GPs in CGNs and HEK293 cells by western blotting. Blots are representative from three
independent experiments. Values are mean £ SEM from three biologically independent experiments. (b)
Comparison of the constructs for the Nluc sensors developed in this study with the TRUPATH sensors for
the indicated Gy, sensors. (¢) Luminescence intensity measured in CGNs transfected with the indicated Gaa
luciferase constructs and Gy, fused with indicated fluorescence protein (50 ng each per well in 96-well plate).
Coelenterazine 400a (10 uM) was added for Goa™* and GFPszz (TRUPATH sensor); coelenterazine H (5
uM) was added for Goa*"*® and Y™ Gy,; furimazine (10 uM) was added for Goa™" and ¥*™Gy, in CGNs.
For these three Gop sensors, the signal was measured immediately after addition of these subtsrates. The
effect of these three substrates was also measured in nontransfected CGNs (Mock). Data are representative
from two independent experiments. (d) Kinetics of the BRET signal in CGNs co-expressing "Gy, and

Nluc Rluc8

Goa or Goa . Buffer or baclofen (100 uM) were injected at the indicated time (arrow). Data are

representative from independent experiments (Nluc: n = 4; Rluc8: n = 2). (e¢) Comparison of the expression
of endogenous GPB1, GB, GB3 and Gfs in HEK293 cells transfected with or without the indicated Goy, ™

Venus

and Gy,. Data are representative from three independent experiments. The raw data and p values are

available in source data provided as a Source Data file.
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Supplementary Fig. 2. GABAg receptor-induced Gy, responses in CGNs. (a-c) Kinetics of the BRET
signal between Ga™" and V™
baclofen (100 uM) or competitive antagonist CGP64213 (10 uM) were injected at the indicated time (arrow).
(d-e) Kinetics of the BRET signal in CGNs expressing Gi; " alone, or G;; " and Venus, or G;;""-S47A
and "G, or G;;""°-G202T and V*"G,,. Baclofen (100 uM) was injected at the indicated time (arrow). (f)
Change of BRET signal between Goi; ™ and V™ Gy, induced by baclofen, in CGNs co-expressing "Gy,
and Goy, "™ (50 ng each/well), or ™ Gy,, GB; and Goy,"™ (50 ng each/well). The data presented are as
mean = SEM of the BRET ratios from three independent experiments. (g) Effect of the quantity of transfected
Nlue Nlue

cDNA (5, 10, 20, 40, 80 and 100 ng/well in 96-well plate) for the constructs Goy, ", G, Gouz™™,

Nluc Nluc Nluc

Gy, in CGNs co-expressing "™ Gy, and Goi"™ or Gaoa ™" . Buffer or

Gooa™™, Gag ™ or Ga, "™, together with Y™ Gy, (50 ng/well) on the luminescence signal of the luciferase
at 480 nm in CGNs. Data are representative from at least three independent experiments in (a-e, g). (a), n =
5;(b),n=4; (c),n=4; (d),n=3; (e),n=3; (g), n = 3. The raw data and p values are available in source

data provided as a Source Data file.
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Supplementary Fig. 3. BRET signal and expression of the different Gy, protein sensors in HEK293
cells and CGNs. (a) Change of BRET signal upon different concentration of LPA treatment in HEK293 cells

Venus

co-transfected with Gy, and the Nluc-tagged Gay, Gayp, Gais, Gaea or Goeg. Values are mean = SEM
from three biologically independent experiments each performed in triplicate and normalized to maximum
response. (b) Expression of the Nluc-tagged Goy;, Gayp, Gayz, Goea or Goeg in (@), measured by the
luminescent signal at 480 nm. Values are mean = SEM from three biologically independent experiments each
performed in triplicate. The values of individual wells are shown. Data are analysed by using one-way
analysis of variance (ANOVA) with a Dunnett’s post-hoc multiple comparison test to determine significance
(compared with Gj; group). ****p < 0.0001 and not significant (ns). (¢) Change of BRET signal upon

baclofen treatment in the cells in Fig. 2a: HEK293 cells co-transfected with GB1, GB2, G, "Gy, and



the Nluc-tagged Gaii, Gaip, Gaiz, Gaoa, Gaes or Ga,; CGNs co-transfected with VenuSGyz and the Nluc-
tagged Gay, Gap, Goys, Gooa, Gog or Ga,. Values are mean + SEM from four biologically independent
experiments each performed triplicate or quadruplicate. The values of individual wells are shown. Data are
analysed by using a paired #-test between basal and baclofen treatment. ****p < (0.0001 and **p < 0.01. (d)

Dose-response and pECs, of baclofen-induced BRET change between the indicated Gayo " and Yo

G’Yz in
CGNs (n = 4). Data are analysed by using one-way analysis of variance (ANOVA) with a Dunnett’s post-
hoc multiple comparison test to determine significance. not significant (ns). The raw data and p values are

available in source data provided as a Source Data file.
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Supplementary Fig. 4. Ligand potencies of the endogenous GABAjg receptor in cortical and
hippocampal neurons compared to HEK293 cells. (a) Change of BRET signal between Go™ and
VenSGy, induced by the indicated agonists of the GABAg receptor in HEK293 cells co-transfected with GB1,
GB2, GB1, V™ Gy, and Gai™ or Gaga ™. (b-¢) Change of BRET signal between Ga™* and ™Gy,
induced by the indicated agonists of the GABAg receptor in cortical neurons or hippocampal neurons co-
transfected with *™ Gy, and Goy ™ or Gawa™ ™. (d) Correlation of the agonist potencies (pECso) between
HEK?293 cells and cortical neurons or hippocampal neurons determined by the Gj; and G,4 BRET sensors
in (a-c). Dotted lines are the correlation of pECsy determined with HEK293 cells. Red lines are the fit of
pPECs in cortical neurons or hippocampal neurons with the same slope as dotted lines. Data are mean + SEM
from at least three biologically independent experiments each performed in triplicate, in a-c. (a), baclofen,
GABA and SKF 97581, n = 4; APPA, n = 3. (b), Gij;, n = 4; Goa, n = 3. (¢), Gij1, n = 3; Goa, n = 3. Data are
normalized to maximum baclofen response in (@, b, ¢). The raw data and p values are available in source

data provided as a Source Data file.
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Supplementary Fig. 5. Effect of PAM Rac BHFF and antagonist CGP54626 on the change in GABAg
receptor activity in CGNs and HEK?293 cells. (a) The effect of Rac BHFF in baclofen-induced Gia
response in transfected CGNs and HEK?293 cells (GB1 + GB2: 9 ng + 12 ng per well for 96-well plate). (b)
The effect of Rac BHFF in baclofen-induced Gj; and G4 response in transfected HEK293 cells (GB1 + GB2:
30 ng + 40 ng per well for 96-well plate). (¢) The effect of Rac BHFF alone in Gi; and G,a response in
transfected HEK293 cells and CGNs. Data are mean = SEM from three biologically independent experiments
each performed in triplicate, in a-c. Data are normalized to maximum baclofen response in (a, b) and
normalized to Rac BHFF maximum response in (¢). (d) BRET ratio of the G;; and G, sensors in absence
(control, Ctr) or presence of CGP54626 (50 uM for 30 min) in CGNs co-expressing "Gy, and Gaj ™ or
Gooa ™M™ and in HEK293 cells co-transfected with GB1, GB2, Gf, Ve“usGyz and Goy; ™ or Goa . Data
are from biologically independent experiments (CGNs, n = 4; HEK293 cells, n = 5), and analysed using a
paired-t test. **p < 0.01 and not significant (ns). The raw data and p values are available in source data

provided as a Source Data file.
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Supplementary Fig. 6. Change of BRET signal induced by a;AR and expression of the different Gy,
protein sensors in CGNs and HEK?293 cells. (a) Dose-response of brimonidine-induced BRET change for
the indicated Gj; or Goa sensors in HEK293 cells co-transfected with mouse a4 AR (15 ng or 50 ng), G,
ve““SGyz and Goy;™™ or GoaM™, for the indicated amount of csaAR cDNA. Values are mean = SEM from
four biologically independent experiments each performed in triplicate. (b) Change of BRET signal upon
brimonidine treatment in the cells in Fig. Se (CGNs co-transfected with Gy, and the Nluc-tagged Goy,
Gap, Gais, Gaes, Gaep or Ga,; HEK293 cells co-transfected with mouse axaAR, Gpy, VenSGy, and the
Nluc-tagged Gayi, Gayp, Gais, Gaea, Gogg or Go,). Values are mean + SEM from four biologically

Venus

independent experiments each performed in triplicate or quadruplicate. Data are analysed by using a paired
t-test between basal and brimonidine treatment. ****p < 0.0001. (¢) Expression of the Nluc-tagged Goy,
Gayp, Gas, Goes, Goeg or Ga, in transfected CGNs or HEK293 cells in Fig. 5e, measured by the
luminescent signal at 480 nm. Values are mean = SEM from four biologically independent experiments each
performed in triplicate or quadruplicate. The values of individual wells are shown. Data are analysed by
using one-way analysis of variance (ANOVA) with a Dunnett’s post-hoc multiple comparison test to
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determine significance (compared with G;; group). ***p < 0.001, *p < 0.05 and not significant (ns). The raw

data and p values are available in source data provided as a Source Data file.
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Supplementary Fig. 7. Change of BRET signalinduced by CB1 receptor and expression of the different
Gi), protein sensors in CGNs and HEK293 cells. (a) Change of BRET signal upon CP 55940 treatment in
the cells in Fig. 6b (CGNs co-transfected with ¥
or Ga,,;; HEK293 cells co-transfected with mouse CB1, G "Gy, and the Nluc-tagged Goyy, Gau, Goiis,
Gaoa, Goeg or Go,). Values are mean + SEM from four biologically independent experiments each

Gy, and the Nluc-tagged Goy;, Gap, Gayz, Gaoa, Goop

performed in triplicate. Data are analysed by using a paired #-test between basal and CP 55940 treatment.
**k*%p < 0.0001 and ***p < 0.001. (b) Expression of the Nluc-tagged Ga, Gayp, Gayz, Gooa, Goeg or Gao,
in transfected CGNs and HEK?293 cells in Fig. 6b, measured by the luminescent signal at 480 nm. Values
are mean £ SEM from four biologically independent experiments each performed in triplicate. The values
of individual well are shown. Data are analysed by using one-way analysis of variance (ANOVA) with a
Dunnett’s post-hoc multiple comparison test to determine significance (compared with Gj; group). ****p <
0.0001, ***p < 0.001, **p < 0.01, *p < 0.05 and not significant (ns). (¢) CP 55940-induced net BRET
Nbe and Y™ Gy in CGNs with or without CB1 transfection (50 ng/well), for the indicated Gy

Venus

between Gau
sensors. CGNs were co-transfected only with indicated Gy, and the Nluc-tagged Gay;, Gagp, Gays, Gooa
or Ga,ep. Values are mean + SEM from four biologically independent experiments each performed in
triplicate. The expression of the indicated Nluc-tagged Gauy, in these CGNs was measured by the luminescent
signal at 480 nm. Values are mean = SEM from three biologically independent experiments each performed
in triplicate. The values of individual well are shown. (d) Western blotting detection of CB1 and p-actin in

the CGNs in (¢). The raw data and p values are available in source data provided as a Source Data file.
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Supplementary Fig. 8. Phylogenetic trees of human Gy subunits. Gy subunits are classified in I-V groups
using MegaX software. The numbers at the nodes of the branches represent the percentage of the bootstrap

test (1000 replicates). Scale bar, 0.1 = 10% genetic distance.
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Supplementary Fig. 9. Change of BRET signal induced by the indicated receptors and expression of
the different Gy, protein sensors in CGNs. (a-b) Change of BRET signal upon baclofen, brimonidine or
CP 55940 treatment in CGNs co-transfected with Ve Gy, together with the Nluc-tagged Gauiy,
Gayp, Gag, Goea, Gogg or Go, (referred to Fig. 7a-b). Values are mean + SEM from biologically
independent experiments (baclofen and brimonidine, n = 5; CP 55940, n = 3) each performed in triplicate.
Data are analysed by using a paired #-test between basal and indicated drug treatment. ****p < 0.0001, ***p
< 0.001, **p < 0.01 and not significant (ns). (c-d) Expression of the Nluc-tagged Ga,, Gap, Gayz, GOoa,
Ga,p or Ga, in transfected CGNs in Fig. 7a-b, measured by the luminescent signal at 480 nm. Values are
mean = SEM from biologically independent experiments (baclofen and brimonidine, n = 5; CP 55940, n =
3) each performed in triplicate. The values of individual well are shown. Data are analysed by using one-
way analysis of variance (ANOVA) with a Dunnett’s post-hoc multiple comparison test to determine
significance (compared with G;; group). ****p < 0.0001, ***p < 0.001 and **p < 0.01. The raw data and p

values are available in source data provided as a Source Data file.
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Signal peptide GABAg;,

_T- ITR—

EcoRlI MIuI MIuI Xbal
Signal peptide Flag GABAg,
EcoRl MIuI MIuI Hindlll
b HA CB1 or a50AR
I GS
Nhel BamHlI Xhol
Cc Gai (1-91) Linker Nluc Linker Goai (92-C term)
SGGGGS SGGGEF
Kpnl BamHlI EcoRI Xbal
Gao (1-91) Linker Nluc Linker Gawo (92-C term)
SGGGGS SGGGGS
Kpnl BamHlI BamHlI Xbal
Gaz (1-113)  Linker Nluc Linker Gaz (114-C term)
SGGGGS SGGGGS
Kpnl BamHl BamH Xbal
d Venus Linker G ,/G,g/G,
KL GT -
Nhel Hindlll Kpnl Xbal

Supplementary Fig. 10. Schematic representation of the constructs used (a) for GABAB receptor (GABABl and G
ABA_ subunits), (b) for CBI or o AR receptors, (c) for GailNluc, GaiZNluc, Go ™ Goa ™ Ga ““and Ga ™™,

i3 0A oB

(d) for V°““5Gy2, Ve““SGy8 and Ven“SGy9. TR, GS, SGGGS, SGGGEF, KLGT are amino acid linkers.
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Rat HA-GBI1
MVLLLILSVLLLKEDVRGSAQSTRYPYDVPDYATRGGAQTPNATSEGCQIIHPPWEGGIRYRGLTRDQVKAI
NFLPVDYEIEY VCRGEREVVGPKVRKCLANGSWTDMDTPSRCVRICSKSYLTLENGKVFLTGGDLPALDGA
RVEFRCDPDFHLVGSSRSVCSQGQWSTPKPHCQVNRTPHSERRAVYIGALFPMSGGWPGGQACQPAVEMAL
EDVNSRRDILPDYELKLIHHDSKCDPGQATKYLYELLYNDPIKIILMPGCSSVSTLVAEAARMWNLIVLSYGS
SSPALSNRQRFPTFFRTHPSATLHNPTRVKLFEKWGWKKIATIQQTTEVFTSTLDDLEERVKEAGIEITFRQSFF
SDPAVPVKNLKRQDARIIVGLFYETEARKVFCEVYKERLFGKKYVWFLIGWYADNWFKTYDPSINCTVEEM
TEAVEGHITTEIVMLNPANTRSISNMTSQEFVEKLTKRLKRHPEETGGFQEAPLAYDAIWALALALNKTSGG
GGRSGVRLEDFNYNNQTITDQIYRAMNSSSFEGVSGHVVFDASGSRMAWTLIEQLQGGSYKKIGYYDSTKD
DLSWSKTDKWIGGSPPADQTLVIKTFRFLSQKLFISVSVLSSLGIVLAVVCLSFNIYNSHVRYIQNSQPNLNNL
TAVGCSLALAAVFPLGLDGYHIGRSQFPFVCQARLWLLGLGFSLGYGSMFTKIWWVHTVFTKKEEKKEWR
KTLEPWKLYATVGLLVGMDVLTLAIWQIVDPLHRTIETFAKEEPKEDIDVSILPQLEHCSSKKMNTWLGIFYG
YKGLLLLLGIFLAYETKSVSTEKINDHRAVGMAIYNVAVLCLITAPVTMILSSQQDAAFAFASLAIVFSSYITLV
VLFVPKMRRLITRGEWQSETQDTMKTGSSTNNNEEEKSRLLEKENRELEKITAEKEERVSELRHQLQSRQQL
RSRRHPPTPPDPSGGLPRGPSEPPDRLSCDGSRVHLLYK*

Rat Flag-GB2
MVLLLILSVLLLKEDVRGSAQSTRPVDYKDDDDKTRWTRGAPRPPPSSPPLSIMGLMPLTKEVAKGSIGRGV
LPAVELAIEQIRNESLLRPYFLDLRLYDTECDNAKGLKAFYDAIKYGPNHLMVFGGVCPSVTSIIAESLQGWN
LVQLSFAATTPVLADKKKYPYFFRTVPSDNAVNPAILKLLKHFRWRRVGTLTQDVQRFSEVRNDLTGVLYGE
DIEISDTESFSNDPCTSVKKLKGNDVRIILGQFDQNMAAKVFCCAFEESMFGSKYQWIIPGWYEPAWWEQV
HVEANSSRCLRRSLLAAMEGYIGVDFEPLSSKQIKTISGKTPQQYEREYNTKRSGVGPSKFHGYAYDGIW VI
AKTLQRAMETLHASSRHQRIQDFNYTDHTLGKIILNAMNETNFFGVTGQVVFRNGERMGTIKFTQFQDSRE
VKVGEYNAVADTLEIINDTIRFQGSEPPKDKTIILEQLRKISLPLY SILSALTILGMIMASAFLFFNIKNRNQKLI
KMSSPYMNNLIILGGMLSYASIFLFGLDGSFVSEKTFETLCTVRTWILTVGYTTAFGAMFAKTWRVHAIFKN
VKMKKKIKDQKLLVIVGGMLLIDLCILICWQAVDPLRRTVERYSMEPDPAGRDISIRPLLEHCENTHMTIWL
GIVYAYKGLLMLFGCFLAWETRNVSIPALNDSKYIGMSVYNVGIMCIIGAAVSFLTRDQPNVQFCIVALVIIFC
STITLCLVFVPKLITLRTNPDAATQNRRFQFTQNQKKEDSKTSTSVTSVNQASTSRLEGLQSENHRLRMKITE
LDKDLEEVTMQLQDTPEKTTYIKQNHYQELNDILSLGNFTESTDGGKAILKNHLDQNPQLQWNTTEPSRTC
KDPIEDINSPEHIQRRLSLQLPILHHAYLPSIGGVDASCVSPCVSPTASPRHRHVPPSFRVMVSGL*

Mouse HA-o,, AR
MYPYDVPDYAGSFRQEQPLAEGSFAPMGSLQPDAGNSSWNGTEAPGGGTRATPYSLQVTLTLVCLAGLLM
LFTVFGNVLVIIAVFTSRALKAPQNLFLVSLASADILVATLVIPFSLANEVMGYWYFGKVWCEIYLALDVLFC
TSSIVHLCAISLDRYWSITQAIEYNLKRTPRRIKAIIVTVWVISAVISFPPLISIEKKGAGGGQQPAEPSCKINDQ
KWYVISSSIGSFFAPCLIMILVY VRIYQIAKRRTRVPPSRRGPDACSAPPGGADRRPNGLGPERGAGPTGAEAE
PLPTQLNGAPGEPAPAGPRDGDALDLEESSSSEHAERPPGPRRPDRGPRAKGKTRASQVKPGDSLPRRGPGA
AGPGASGSGHGEERGGGAKASRWRGRQNREKRFTFVLAVVIGVFVVCWFPFFFTYTLIAVGCPVPSQLFNFF
FWFGYCNSSLNPVIYTIFNHDFRRAFKKILCRGDRKRIV*

Mouse HA-CB1

MYPYDVPDYAGSKSILDGLADTTFRTITTDLLY VGSNDIQYEDIKGDMASKLGYFPQKFPLTSFRGSPFQEK
MTAGDNSPLVPAGDTTNITEFYNKSLSSFKENEDNIQCGENFMDMECFMILNPSQQLAIAVLSLTLGTFTVLE
NLLVLCVILHSRSLRCRPSYHFIGSLAVADLLGSVIFVYSFVDFHVFHRKDSPNVFLFKLGGVTASFTASVGSL
FLTAIDRYISIHRPLAYKRIVTRPKAVVAFCLMWTIAIVIAVLPLLGWNCKKLQSVCSDIFPLIDETYLMFWIGV
TSVLLLFIVYAYMYILWKAHSHAVRMIQRGTQKSIIIHTSEDGKVQVTRPDQARMDIRLAKTLVLILVVLIICW
GPLLAIMVYDVFGKMNKLIKTVFAFCSMLCLLNSTVNPIITYALRSKDLRHAFRSMFPSCEGTAQPLDNSMGD
SDCLHKHANNTASMHRAAESCIKSTVKIAKVTMSVSTDTSAEAL*

Supplementary Fig. 11. Sequences of the constructs used for the rat GABAg receptor (GB1 and GB2
subunits), mouse axaAR and mouse CB1 receptor. The amino acid sequence of the signal peptide of GB1
and GB2 (dark red), HA tag of GB1, a;aAR and CBI1 (red), Flag tag of GB2 (blue), amino acid linkers
(green) and receptor (black) are indicated.
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Gu“NIuc
MGCTLSAEDKAAVERSKMIDRNLREDGEKAAREVKLLLLGAGESGKSTIVKQMKITHEAGYSEEECKQYKAVVYSNTIQSITAIIRAM
GRLSGGGGSVFTLEDFVGDWRQTAGYNLDQVLEQGGVSSLFQNLGVSVTPIQRIVLSGENGLKIDIHVIIPYEGLSGDQMGQIEKIFK
VVYPVDDHHFKVILHYGTLVIDGVTPNMIDYFGRPYEGIAVFDGKKITVTGTLWNGNKIIDERLINPDGSLLFRVTINGVTGWRLCERI
LASGGGEFKIDFGDSARADDARQLFVLAGAAEEGFMTAELAGVIKRLWKDSGVQACFNRSREYQLNDSAAY YLNDLDRIAQPNYIP
TQQDVLRTRVKTTGIVETHFTFKDLHFKMFDVGGQRSERKKWIHCFEGVTAIIFCVALSDYDLVLAEDEEMNRMHESMKLFDSICNN
KWFTDTSIHLFLNKKDLFEEKIKKSPLTICYPEYAGSNTYEEAAAYIQCQFEDLNKRKDTKEIY THFTCATDTKNVQFVFDAVTDVIIKN
NLKDCGLF*

Gl
MGCTVSAEDKAAAERSKMIDKNLREDGEKAAREVKLLLLGAGESGKSTIVKQMKITHEDGYSEEECRQYRAVVYSNTIQSIMAIVK
AMGNLSGGGGSVFTLEDFVGDWRQTAGYNLDQVLEQGGVSSLFQNLGVSVTPIQRIVLSGENGLKIDIHVIIPYEGLSGDQMGQIEKI
FKVVYPVDDHHFKVILHYGTLVIDGVTPNMIDYFGRPYEGIAVFDGKKITVTGTLWNGNKIIDERLINPDGSLLFRVTINGVTGWRLC
ERILASGGGEFQIDFADPSRADDARQLFALSCTAEEQGVLPDDLSGVIRRLWADHGVQACFGRSREYQLNDSAAYYLNDLERIAQSD
YIPTQQDVLRTRVKTTGIVETHFTFKDLHFKMFDVGGQRSERKK WIHCFEGVTAIIFCVALSAY DLVLAEDEEMNRMHESMKLFDSIC
NNKWFTDTSIILFLNKKDLFEEKITHSPLTICFPEYTGANKYDEAASYIQSKFEDLNKRKDTKEIYTHFTCATDTKNVQFVFDAVTDVII
KNNLKDCGLF*

GuBNluc
MGCTLSAEDKAAVERSKMIDRNLREDGEKAAKEVKLLLLGAGESGKSTIVKQMKIIHEDGYSEDECKQYKVVVYSNTIQSIIAIIRA
MGRLSGGGGSVFTLEDFVGDWRQTAGYNLDQVLEQGGVSSLFQNLGVSVTPIQRIVLSGENGLKIDIHVIIPYEGLSGDQMGQIEKIF
KVVYPVDDHHFKVILHYGTLVIDGVTPNMIDYFGRPYEGIAVFDGKKITVTGTLWNGNKIIDERLINPDGSLLFRVTINGVTGWRLCE
RILASGGGEFKIDFGEAARADDARQLFVLAGSAEEGVMTPELAGVIKRLWRDGGVQACFSRSREYQLNDSASYYLNDLDRISQSNYI
PTQQDVLRTRVKTTGIVETHFTFKDLYFKMFDVGGQRSERKKWIHCFEGVTAIIFCVALSDYDLVLAEDEEMNRMHESMKLFDSICN
NKWFTETSIILFLNKKDLFEEKIKRSPLTICYPEYTGSNTYEEAAAYIQCQFEDLNRRKDTKEIYTHFTCATDTKNVQFVFDAVTDVIIK
NNLKECGLY*

G(onN]"c
MGCTLSAEERAALERSKAIEKNLKEDGISAAKDVKLLLLGAGESGKSTIVKQMKIIHEDGFSGEDVKQYKPVVYSNTIQSLAAIVRA
MDTLSGGGGSVFTLEDFVGDWRQTAGYNLDQVLEQGGVSSLFQNLGVSVTPIQRIVLSGENGLKIDIHVIIPYEGLSGDQMGQIEKIF
KVVYPVDDHHFKVILHYGTLVIDGVTPNMIDYFGRPYEGIAVFDGKKITVTGTLWNGNKIIDERLINPDGSLLFRVTINGVTGWRLCE
RILASGGGGSGIEYGDKERKADAKMVCDVVSRMEDTEPFSAELLSAMMRLWGDSGIQECFNRSREYQLNDSAKY YLDSLDRIGAA
DYQPTEQDILRTRVKTTGIVETHFTFKNLHFRLFDVGGQRSERKKWIHCFEDVTAIIFCVALSGYDQVLHEDETTNRMHESLMLFDSI
CNNKFFIDTSIILFLNKKDLFGEKIKKSPLTICFPEY TGPNTYEDAAAYIQAQFESKNRSPNKEI'YCHMTCATDTNNIQVVFEDAVTDIIIA
NNLRGCGLY*

G(mBNIuc
MGCTLSAEERAALERSKAIEKNLKEDGISAAKDVKLLLLGAGESGKSTIVKQMKIIHEDGFSGEDVKQYKPVVYSNTIQSLAAIVRA
MDTLSGGGGSVFTLEDFVGDWRQTAGYNLDQVLEQGGVSSLFQNLGVSVTPIQRIVLSGENGLKIDIHVIIPYEGLSGDQMGQIEKIF
KVVYPVDDHHFKVILHYGTLVIDGVTPNMIDYFGRPYEGIAVFDGKKITVTGTLWNGNKIIDERLINPDGSLLFRVTINGVTGWRLCE
RILASGGGGSGIEYGDKERKADAKMVCDVVSRMEDTEPFSAELLSAMMRLWGDSGIQECFNRSREYQLNDSAKYYLDSLDRIGAA
DYQPTEQDILRTRVKTTGIVETHFTFKNLHFRLFDVGGQRSERKKWIHCFEDVTAIIFCVALSGYDQVLHEDETTNRMHESLKLFDSIC
NNKWFTDTSILFLNKKDIFEEKIKKSPLTICFPEYTGPSAFTEAVAYIQAQYESKNKSAHKEIYTHVTCATDTNNIQFVFDAVTDVIIAK
NLRGCGLY*

Gul.\lluc

MGCRQSSEEKEAARRSRRIDRHLRSESQRQRREIKLLLLGTSNSGKSTIVKQMKIIHSGGFNLEACKEYKPLIITYNAIDSLTRIIRALAA
LRIDFHNPDRAYDAVQLFALTGPSGGGGSVFTLEDFVGDWRQTAGYNLDQVLEQGGVSSLFQNLGVSVTPIQRIVLSGENGLKIDIHV
IIPYEGLSGDQMGQIEKIFKVVYPVDDHHFKVILHYGTLVIDGVTPNMIDYFGRPYEGIAVFDGKKITVTGTLWNGNKIIDERLINPDG
SLLFRVTINGVTGWRLCERILASGGGGSAESKGEITPELLGVMRRLWADPGAQACFSRSSEYHLEDNAAY YLNDLERIAAADYIPTVE
DILRSRDMTTGIVENKFTFKELTFKMVDVGGQRSERKKWIHCFEGVTAIIFCVELSGYDLKLYEDNQTSRMAESLRLFDSICNNNWFI
NTSLILFLNKKDLLAEKIRRIPLTICFPEYKGQNTYEEAAVYIQRQFEDLNRNKETKEIYSHFTCATDTSNIQFVFDAVTDVIIQNNLKYI
GLC*

Supplementary Fig. 12. Sequences of the constructs used for human Goy, ", G, Gos™ ™, Gooa™™,

Goos™™ and G, ™. The Go. proteins (black), amino acid linkers (red) and Nluc (blue) are indicated.
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Venus(5 >

MVSYKGEELF'I"GVVPI LVELDGDVNGHKFSVSGEGEGDATYGKLTLKLICTTGKLPVPWPTLVTTLGYGLQCF
ARYPDHMKQHDFFKSAMPEGYVQERTIFFKDDGNYKTRAEVKFEGDTLVNRIELKGIDFKEDGNILGHKLE
YNYNSHNVYITADKQKNGIKANFKIRHNIEDGGVQLADHYQQNTPIGDGPVLLPDNHYLSYQSALSKDPNE
KRDHMVLLEFVTAAGITLGMDELYKKLGTMASNNTASIAQARKLVEQLKMEANIDRIKVSKAAADLMAYC
EAHAKEDPLLTPVPASENPFREKKFFCAIL*

Venus(3, 3

MVS?(GEELFTGVVPI LVELDGDVNGHKFSVSGEGEGDATYGKLTLKLICTTGKLPVPWPTLVTTLGY GLQCF
ARYPDHMKQHDFFKSAMPEGY VQERTIFFKDDGNYKTRAEVKFEGDTLVNRIELKGIDFKEDGNILGHKLE
YNYNSHNVYITADKQKNGIKANFKIRHNIEDGGVQLADHYQQNTPIGDGPVLLPDNHYLSYQSALSKDPNE
KRDHMVLLEFVTAAGITLGMDELYKKLGTMSNNMAKIAEARKTVEQLKLEVNIDRMKVSQAAAELLAFC
ETHAKDDPLVTPVPAAENPFRDKRLFCVLL*

Venus(3, 9
MVSIV(GEELFTGVVPILVELDGDVNGHKFSVSGEGEGDATYGKLTLKLICTTGKLPVPWPTLVTTLGYGLQCF
ARYPDHMKQHDFFKSAMPEGYVQERTIFFKDDGNYKTRAEVKFEGDTLVNRIELKGIDFKEDGNILGHKLE
YNYNSHNVYITADKQKNGIKANFKIRHNIEDGGVQLADHYQQNTPIGDGPVLLPDNHYLSYQSALSKDPNE
KRDHMVLLEFVTAAGITLGMDELYKKLGTMAQDLSEKDLLKMEVEQLKKEVKNTRIPISKAGKEIKEYVE
AQAGNDPFLKGIPEDKNPFKEKGGCLIS*

Supplementary Fig. 13. Sequences of the constructs used for human Y™Gy,, ™ Gys and ™ Gy,. The

Venus (orange), amino acid linker (red) and Gy subunit (purple) are indicated.
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