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G protein-coupled receptors (GPCRs) are the biggest therapeutic target class in drug discovery. Receptor 7000~ " oproterencl, ECsma &0 130, o CeP0712 (Co=1.6x107 M
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associated with using different cells for different assays. Specifically, data on optimized g 000 7 - cAMP . (b) internalization, (c)
functional assays encompassing radioligand binding, GTPYS binding, cAMP, pERK, pGSK2, and : € = - of B HF¥FE  pERK and (d) pGRK2 assays.
internalization for f1-adrenergic, MOR, and KOR receptors will be shared. . o _ M4A3A2-110 9 8 7 65 4 1443121110 9 8 7 6 5 4
Figure 1. lllustration of GPCR signaling pathway mechanism and assay platform. Log [Compound] M Log [Compound] M

MOLECULAR
YVEN [ .
DEVICES a. Untreated B1-AR cells b. B1-AR cells with Isoproterenol a. MOR cAMP b. MOR Internalization c. MOR pERK
B 9000+
g § 80004 ECs50=5.8x10"10M * 11000+ 3 2000
i £ 7000- 3 § 00| ECa0=21x10°M

Materlals and MethOdS S 6000 uﬁ 9500+ Esooo-
§ 5000+ § %5000.
© 4000+ @ 8000 & 4000-
2 3000+ o 2 3000
% oo o ECs0=1.9x108 M ;200

. . L L] L] L] L] L] L] L] L] | 6500 T T T T T T T T 1 ; j L] j L] j L] j Ll .l -l .l -l .l -l

Stable Cell lines: 31-adrenergic HEK293T (Multispan Inc., Cat# H1437), MOR CHO-K1 T T T o 1 —_
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(Multispan Inc., Cat# C1350-1a), and KOR CHO-K1 (Multispan Inc., Cat # C1352-1a). :
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Figure 4. Cellular functional assays measuring MOR signaling bias. Dose-dependent stimulation of (a) Ga-mediated cAMP,
(b) internalization, or (c) pERK by control agonist DAMGO in cells stably over-expressing MOR.
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Figure 3. B-arrestin signaling assay in B1-AR stable cell line. Cells stably over-expressing B1-adrenergic receptor 1413 1211 110 9 8 -7 6 5 -4 @ 0 5 10 15 20 25 13 A2 -11L<;10[D:V|G:] M" 6 5
Int lization A Cells treated with q biected to int lizati were transduced with a GFP-tagged transfluor biosensor, then treated in a dose-dependent manner with control Log [Compound] W HIDAVIGO J
nternalization Assay: Cells treated with compounds were subjected 1o Internalization assa i i i i -3- i i ® Mi
y P ) y agonlst Isoproteren.ol before imaging ar)d analysis of GFP-f3-arrestin translocqtlon on ImageXpre;s Micro Confocal Figure 5. Dose-dependent stimulation of  Figure 6. Dose-dependent binding of [*H] DAMGO radioligand to membranes
using anti-FIag specific antibody, High-Content Imaging System. (a) Imaging of untreated $1-AR cells, (b) Imaging of 31-AR cells with Isoproterenol, [**S] GTPYS binding by control agonist from cells stably over-expressing MOR in (a) saturation binding and (b)
(c) Dose-response curve of pit count analysis vs Isproterenol concentration in 31-AR B-arrestin assay. DAMGO in cells stably over-expressing competition binding.
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cAMP Assay: Cells treated with compounds were subjected to cAMP assay using cCAMP
Hi-Range Kit (Cisbio, Cat# 62AM6PEC).

PERK Assay: Cells treated with compounds were subjected to pERK assay using Advanced
PERK (Thr202/Tyr204) Kit (Cisbio, Cat# 64AERPEG).
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ImageXpress® Micro Confocal High-Content Imaging System with MetaXpress® software Log [Dynorphin B] M Log [Compound] M Log [Dynorphin B] M
(Molecular Devices LLC). Figure 7. Cellular functional assays measuring KOR signaling bias. Dose-dependent stimulation of (a) Gai-mediated cAMP,

(b) internalization, or (c) pERK by control agonist Dynorphin B in cells stably over-expressing KOR.
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GTPYS Assay: Membranes obtained from stable cell lines over-expressing 31-adrenergic 300- . £ 10] B... 3.9 (pmolimg protein) 5] 4 Buffer e
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Figure 10. Pertussis toxin (PTX) impairs G protein heterotrimer interaction with receptors, thereby
Figure 8. Dose-dependent stimulation of Figure 9. Dose-dependent binding of [*H] Diprenorphine or [*H] Naltrexone blocking Gai/Ga, receptor coupling.
[*>S] GTPyS binding by control agonist radioligand to membranes from cells stably over-expressing KOR in (a) saturation
Dynorphin B in cells stably binding and (b) competition binding.

over-expressing KOR.
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- Together these assays can provide a holistic view of the activities of compound leads and

a plethora of options to select the most potent compounds requlating relevant receptor

Figure 12. Pertussis toxin (PTX) completely blocked Ga-mediated KOR pERK and cAMP signaling, functions while excluding others during lead optimization in drug discovery.
whereas only partially blocked KOR internalization, suggesting it is going through both 3-arrestin and G

protein pathway. Cells stably over-expressing KOR were treated with PTX or vehicle overnight prior to
dose-dependent stimulation with control agonist Dynorphin B and analysis in (a) pERK, (b) Ga; -mediated
cAMP, or (c) internalization assays.

Figure 11. Pertussis toxin (PTX) completely blocked Gai-mediated MOR pERK and cAMP signaling,
whereas PTX had no effect on MOR internalization, suggesting it is going through B-arrestin instead of G
protein pathway. Cells stably over-expressing MOR were treated with PTX or vehicle overnight prior to
dose-dependent stimulation with control agonist DAMGO and analyzed in (a) pERK, (b) Ga; -mediated
cAMP, or (c) internalization assays.




