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Table S1: Potency and efficacy of A2sAR agonists and CCh at HEK cells recombinantly

expressing Gag1 proteins determined in calcium mobilization assays.

Cell line HEK-Gag HEK-Ga11 HEK-Ga14 HEK-Gais
Adenosine

Potency (pECso)  4.84 +0.17° partial activation partial activation =~ 5.52 + 0.29°
Efficacy (AU) 4398 + 1290° 1800 + 350° 3570 + 680° 6480 + 410°
NECA

Potency (PECso) ~ 4.37 +0.34 n.a. n.a. 5.79 +0.21°
Efficacy (AU) 4820 + 840° n.a. n.a. 5450 + 900°
BAY 60-6583

Potency (PECs0)  n.a. n.a. n.a. n.a.
Efficacy (AU) n.a. n.a. n.a. n.a.

CCh

Potency (pECso) 6.61 +0.24 6.55+0.18 5.12 +0.83 5.28 £0.322
Efficacy (AU) 6160 + 1370 6790 + 890 8060 + 2930 4750 + 900?

Data are presented as means + SEM from 3 independent experiments performed in

duplicates if not otherwise indicated.

& Data from four independent experiments.

b Data from five independent experiments.

¢ Data from six independent experiments.

n.a. no activation at the highest tested concentration




Table S2: Potency (pECso) of A2sAR agonists at Ga proteins determined by TRUPATH BRET2 assays.

TRUPATH Adenosine NECA NECA BAY BAY 60-6583
Biosensor -ADA +ADA -ADA + ADA
Gos subfamily

Goss 4,99 +0.22 6.73+0.18 6.50 +0.19° 7.46 +0.55 7.91 +£0.452
Guairo subfamily

Gaiy 5.19+0.20 n.d. 7.97 +£0.30 n.d. n.a., <b
Gaiz 5.38 £ 0.09 n.d. 7.43+0.22 n.d. n.a., <5
Gois 5.58 £ 0.07 n.d. 8.00 +0.28 n.d. n.a., <6
Gooa 5.18 +0.19? n.d. 6.36 £0.71°2 n.d. n.a., <5
GooB 5.39 +0.112 n.d. 6.29 + 0.49° n.d. n.a., <5
Gogust n.a., <4 n.d. n.a., <4 n.d. n.a., <5

Goy 6.19 + 0.482 n.d. 7.17 £0.282 n.d. n.a., <5
Guog subfamily

Gog 6.48 £ 0.342 7.05+0.63° 5.90 £ 0.29° n.a., <5 n.a., <6
Gous 5.85 + 0.32° 7.89 +0.55¢ 6.90 +0.39¢ n.a., <5 n.a., <5
Gais 6.51 + 0.32¢ 7.56 + 0.25¢ 8.67 +0.23° 7.14 + 0.69° 9.23+0.08
Gai213 subfamily

Goao 5.66 +0.03 n.d. 7.06 +0.48% n.d. 8.61 +0.242
Gous 5.66 +0.17 n.d. 6.67 +0.36° n.d. n.a., <5

Data are presented as means + SEM from three independent experiments (unless otherwise noted) performed in duplicates.
PECso values calculated from experiments conducted with NECA and BAY 60-6583 were performed in the presence of ADA.
2 Data from four independent experiments.

b Data from five independent experiments.

¢ Data from six independent experiments.

d Data from seven independent experiments.

n.a., no activation at the highest tested concentration

n.d., not determined




Table S3: Efficacy (Emax, % of maximum activation of a model receptor) of A2sAR agonists at respective Ga, proteins determined by TRUPATH
BRET? assays.

TRUPATH Adenosine NECA NECA BAY BAY 60-6583
Biosensor -ADA +ADA -ADA + ADA
Gaos subfamily

Gos-s 120 + 15 110 + 23 63 + 6° 113 + 38 32 +122
Guaio subfamily

Gai1 225 n.d. 36+6 n.d. n.a., <10
Gaiz 49 +18 n.d. 76 £12 n.d. n.a., <10
Gais 292 n.d. 27+4 n.d. n.a., <10
Gooa 28 + 42 n.d. 33+9° n.d. n.a., <10
Gao 44 + 42 n.d. 37+£3° n.d. n.a., <10
Golgust n.a., <4 n.d. n.a., <4 n.d. n.a., <10
Go; 47 £ 112 n.d. 44+ 112 n.d. n.a., <10
Gag1 subfamily

Gayg 25 + 62 29 + 6° 22 + 2° n.a., <10 n.a., <10
Gai1 34 + 4P 28+ 3¢ 22 + 44 n.a., <10 n.a., <10
Gais 88 + 24¢ 49 + 9° 95 + 18" 64 + 20° 131 +13
Gaa2i13 subfamily

Goye 64 + 10 n.d. 51 +102 n.d. 23+ 22
Gous 18 +6 n.d. 31+2° n.d. n.a., <10

Emax values were calculated by dividing the maximum ABRET shift measured for the A2sAR by the maximum ABRET shift
observed by a control receptor (B2 adrenoceptor for the Gos family, p opioid receptor for the Gaiso family, neurotensin 1 receptor
for the Gog11 and Gaizrs family). Means £ SEM from three independent experiments unless otherwise noted.

2 Data from four independent experiments.

b Data from five independent experiments.

¢ Data from six independent experiments.

d Data from seven independent experiments.

n.a., no activation at the highest tested concentration

n.d., not determined
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Figure S1: Structures of the investigated A2sAR agonists, and assay principles of the calcium
mobilization assay and the TRUPATH BRET2 assay. A. Structural formulas of investigated
A2sAR agonists. B. Calcium mobilization assay: Fluo-4-acetoxymethylester (Fluo-4-AM)
penetrates the cell membrane. In the cytosol, the ester bonds are cleaved by esterases and the
resulting anionic Fluo-4 is thereby trapped in the cytosol. Upon GPCR activation, Gg11-family
proteins release GDP and bind GTP instead, leading to calcium release from the endoplasmic
reticulum via the phospholipase C-p (PLC-p) — inositol trisphosphate (1P3) pathway. Free Ca?*
binds to Fluo-4 forming a fluorescent complex, which allows the monitoring of changes in the
intracellular calcium concentration by fluorescence measurement at an emission wavelength of
520 nm after excitation of the complex at 488 nm. C. TRUPATH BRET?2 assay: in the inactive
receptor state, the RLuc8-tagged Ga subunit is bound to GDP and associated to the GBy dimer.
The RLuc8 domain oxidizes coelenterazine 400a, emitting a constant signal of blue light, which
in turn excites the proximate Gy-GFP2 fusion protein resulting in a high BRET2 ratio
(luminescence / fluorescence). In the active receptor state, the active, GTP-bound Ga-RLuc8
fusion protein separates from the Gfy-GFP2 dimer. Due to the increased distance between

RLuc8 and GFP2, energy transfer is reduced and the BRET? ratio decreases.
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Figure S2: Establishment of TRUPATH assay: concentration-response curves of standard
agonists at control receptors. A. Gog biosensor, B. Gai1 biosensor, transiently expressed in
HEK?293 cells together with the investigated control GPCR. pECs values: Gag - U46619 - TP
= 8.02; Gair — NECA - AzAR = 7.72. Data points are means £ SEM of three independent
experiments performed in duplicates.



Adenosine - Potency Adenosine - Efficacy

Gas-.nnm 05913.0%53 00668 00009 0.0007 0.9865 09989 0.9982 03260 Gas

Gog e

G(‘.(11'°59‘3 08044

G(I15'.°Qm 0.7154

=10.8663 08222 089089 06679
Gayp

0.9143 0.4803 X 0.0714 0.0993]

0.9899 . 0.8185 09999 0.9960 09870 0.9999 0.9998 0.9979 0.8921

08944 09999 08222 08205 0.2332 0.4461 0.7280 0.1418 0.3427 08899 Guq

0.9899 0.0872 0.9548 0.9963 09998 0.9997 0.9990 0.9990 0.9999 0.9999 B b 0_8

0.9143 . 0.0872 0.9881 . 0.0953 0.6307 0.1900 0.0987 0.4649 0.5799

0.4803 0.8185 0.9548 0.8881 .05832 08404 09960 09472 0.9137 0.9991 0.9998

0.8999 0.9883 . 06832 . 09998 09419 09999 0.9999 0.9819 0.9577

0.8999 0.9969 0.0853 08484 09998 . 09877 09999 09998 09975 0.8921

07154 0.8999 0.9999 08214 0.9628 09969 08506 09867 0.8991 GC[1 1

06679 06656 0.1107 0.2648 05462.01517 09882

09999 09981 090699 09969 08956 08899 09900

Gu13— 0.8668 0.8205 09989 06656 09989 09681 09966 09999 08857 0.9989 06698

Gun =10.6889 0.2332 08214 0.1107 0.8981 08681 -nsm 09996 06899 09980 05835

0.1141 0.8870 0.8997 06307 08889 09418 09877 09988 09975 09999 0.9999 0‘4

GU-iZ ={0.9967 0.4461 0.8928 0.2649 098993 0.9999 09998 . 09999 0.9599 08999 0,8327|

Gals- 0.8865 0.7280 09989 0.5462 09999 09999 09006 09909 . 0.8991 0.9999 0.9719) 0.6989 0.6869 0.1800 08472 09908 09960 09989 0.9996 09999 0.9995)

- 0.8099 0.9009 0.0887 08137 09999 09999 09975 0.9999 0.9998 0.9987 -
GG'OA 0.9999 01418 035@.0‘9955 0.9957 0.0909 09999 0.9991 .0 9999 04808 GG’QA 1 p 0-2
GG'OB =10.9992 0.3437 0.9867 0.1837 0.9999 09999 09999 0.9999 0.9999 09999 0.7866| G(IOB 0.0714 0.8879 06999 04649 06881 09818 09975 09996 09959 09998 0.9999|
Gaz =10.3269 0.9999 0.9991 0.9992 0.9900 09898 05935 0.8327 0.9719 0.4606 0.7666 Gaz 0.0893 0.8821 0.8999 05789 0.8988 09577 09921 09996 09995 09987 09999 i
T L] T T T T T T L T T T L] L] L] L] L L L L L L] 0
32 0 0 (N O a0 B R0 N gl 0 & RV
L N A M M 6" °’ °“(,°“(, 0000‘*9‘*0

NECA - Potency NECA - Efficacy

0.1309 0.9916 0.1240 0.5417 0.9957 0.1571 0.2500 0.3749 0.8428

05740 0.9188 - 0.2098 . 0.8982 09896 0.4474 Gaq ! 0.3280 0.9991 0.9903 0.9999 0.9971 0.9454 0.7153

09980 08980 0.7708 09984 0.7401 0.8854 0.9806 08890 ! 0.2852 0.9987 0.9877 0.9999 0.9961 0.9302 0.6740

0‘1511. 09801 06658 0.9931 -0 2501

Ga,‘z =10.8854 0.5740 0.8980 0.1814 . 09999 08489 09090 09368 0.9863 0.96813 09980

=10.9990 0.9189 0.9990 09999
GC(13 .

.4 =10.3621 0.7709 0.9901 09489 05942
GO.” .

Gal2 =10.9032 0.2098 0.9984 0.6659 09990 0.9802 09996 . 0.9994 0.8507 0.7632 0.9990

GaiS-U.JJB.ONN 0.9931 0.9368 0.5612 09990 09994.0.3\43 0.2076 0.9714) Guls- 0.1571 0.9809 0.8999

=10.9990 0.9992 0.9954 0.9863 0.9990 0.3401 0.8597 0.3143 0.9990 0.9625| =10.2580 0.8971 0.9961
Gogs, B Gaon
0.9613 0.9998 0.2283 0.7632 0.2076 0.99%0 .0 9122 0.9804 0.9909 0.9000 0.1238 0.9996 O 9999. 0.9999|

R A A R N T A e R A D N TS (O

09954 06990 0.3621 09032 0.3333 0.8880 08980 08823 Gas

G(111 —0.9861 0.5711

0.9916 0.3200 0.2852 0.8651 0.9027 0.7431 0.5184 0.9485 0.9894 0.9990|

0.8851 . 0.9999 . 0.9999 0.9999 0.9999 0.9930|
0.9927 0.9909 .5.2047 0.9999 0.9999 0.9999 0.9999)

- 4
0.8277 0.7401 . 0.2047 0.0824 0.1238 0.4103 0'4

0.8164 0.9998 0.9900

05842 09802 0.5612 0.9980 0.9988 08990 Ga13- 0.1240 0.9891 0.9987

0.6996 0.9990 0.3401 0.2283 0.9780 GC'-H =40.5417 0.9903 0.0877

0.9998 0.9996 09782

0.8485 0.9999 0.99¢0 0.0824 O 9999.5.9999 0.9988| L - 0 2

G(IOB =-10.8990 0.9996 0.9806 GC(‘OB =10.3749 0.8454 0.9302

0.9999 09930 09960 04103 0.9782 0.9988 0.9990

GO‘.Z- 0.9823 0.4474 0.9990 0.2591 0.9990 0.9990 09780 0.9990 0.9714 0.9825 0.9122 GO‘,Z- 0.8428 0.7153 0.8740

BAY - Potency BAY - Efficacy

Ga15
sz —

00'2,@\0@0

Figure S3: Statistical analysis of potency and efficacy values obtained from TRUPATH
BRET2 assays. P-values were obtained from one-way analysis of variance (corrected for
multiple comparisons using Turkey’s test) comparing mean potencies and efficacies of
adenosine (A, B), NECA (C, D), and BAY 60-6583 (E, F) at each investigated Ga. subunit.
High significance levels between means are indicated in red color.



