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Abstract
G Protein Coupled Receptors represent a large validated target for drug 

discovery research. They are classified into three main groups based on the G 
protein associated with the receptor. The Gs group is coupled to activation of 
adenylate cyclase and Gi group is coupled to inhibition of adenylate cyclase while 
Gq is coupled to activation of phospholipase b. There are two main strategies to 
monitor the activation of GPCRs, reporter based assays and cAMP accumulation 
based assays. We report here on a new assay for monitoring modulation of GPCRs 
that are linked to activation or inhibition of adenylate cyclase (Gs or Gi). The assay 
can be used to monitor cAMP accumulation or depletion in the cell upon treatment 
with agonists or antagonists of Gs or Gi coupled receptors. The assay is 
homogenous, and amenable to high through screening of modulators of GPCRs. A 
Z’ value higher than 0.7 attests to the robustness of the assay and is carried out in 
96-, and 384-, well plates and potentially adaptable to 1536-well format.  The assay 
is based on luminescence and thus it does not suffer from fluorescence interference 
by library compounds. We have successfully generated EC50 values for agonists and 
IC50 values for antagonists of Gs coupled receptors that are similar to those 
reported in the literature.  The assay is easy to use, can be carried out in less than 
60 minutes and does not require antibodies or expensive instrumentation for signal 
detection. The signal output is relatively stable for several hours and thus can be 
used for screening large numbers of plates. This luminescent assay is fast, 
homogenous, and reliable, as indicated by high Z’ values, making it an attractive 
screening tool for identifying agonist or antagonists that modulate Gs and Gi
coupled receptors. 

Signal:Bkgd (Ratio) at Different Concentrations of cAMP 
Using cAMP-Glo Assay

Assay Protocol for cAMP-Glo: 384-Well (96-well):
Adherent cells

Assay Protocol for cAMP-Glo: 384-Well format (96-well):
Suspension cells

LOPAC Library Screen Results by Using cAMP 
Glo Luminescent Assay

cNMP Titration using cAMP-Glo Luminescent Assay

Zaprinast Titration in PDE V with 5µM cGMP

Table 1.  The results from Automated HTS Screening of LOPAC with PKA. 

Fig. 4. cAMP Glo Luminescent Assays with 20K HEK293 suspension cells were performed in a 
clear bottom 96-well white plate. The kinase reactions were mixed and allowed to incubate 20min 
at room temperature. Following the kinase reaction, an equal volume of Kinase-Glo® reagent was 
added to each well, mixed, and incubated for an additional 10 minutes at room temperature. The 
details are included in the Protocol section of this poster. Luminescence was read on a Veritas 
(Turner Biosystems) luminescent plate reader (counts/sec). All data points are the average of 2 
determinations and error bars are +/- standard deviation. Curve Fitting was performed using 
GraphPad Prism 4.0 sigmoidal dose-response (variable slope) software.

Fig. 5.  The assay reactions were performed in a clear bottom white 96 well plate using 5K D293 
cells stably integrated with D1 receptor and the indicated amount of agonists. The reactions were 
mixed and allowed to incubate 20min at room temperature. Following the kinase reaction, an 
equal volume of Kinase-Glo® reagent was added to each well, mixed, and incubated for an 
additional 10 minutes at room temperature. The details are included in the Protocol section of this 
poster. Luminescence was read on a Veritas (Turner Biosystems) luminescent plate reader 
(counts/sec). All data points are the average of two determinations and error bars are +/- standard 
deviation. Curve Fitting was performed using GraphPad Prism 4.0 sigmoidal dose-response 
(variable slope) software.

Fig. 6. Assays performed in a clear bottom  white 96 well plate with 10K D293 cells stably 
integrated with D1 receptor in the presence of 10nM Agonist (SKF38393) and the indicated amount 
of antagonists (SCH23390). The reactions were mixed and allowed to incubate at room 
temperature. Following the kinase reaction, an equal volume of Kinase-Glo® reagent was added to 
each well, mixed, and incubated for an additional 10 minutes at room temperature. The details are 
included in the Protocol section of this poster. Luminescence was read on a Veritas (Turner 
Biosystems) luminescent plate reader (counts/sec). All data points are the average of two 
determinations and error bars are +/- standard deviation. Curve Fitting was performed using 
GraphPad Prism 4.0 sigmoidal dose-response (variable slope) software.

Fig. 8. Zaprinast (Sigma, Cat.# Z0878) titration in PDE V (Calbiochem, Cat.# 524715) using 
PDE Glo Assay with 5µM cGMP, performed in 96-well solid white flat bottom plate.  Assay was 
performed with 15 U/well PDE V for 60 min at room temperature. The details are included in the 
PDE Glo Assay Protocol section of this poster. Luminescence was read on a Veritas (Turner 
Biosystems)  luminescent plate reader (counts/sec). All data points are the average of two 
determinations and error bars are +/- standard deviation. Curve Fitting was performed using 
GraphPad Prism 4.0 sigmoidal dose-response (variable slope) software.

Fig. 2. cAMP-Glo Luminescent Assay performed at room temperature. The reactions were 
performed in a solid white 384 well plate using the indicated amount of cAMP. The reactions were 
mixed and allowed to incubate for 20min at room temperature. Following the kinase reaction, an 
equal volume of Kinase-Glo® reagent was added to each well, mixed, and incubated for an 
additional 10 minutes at room temperature. The details are included in the Protocol section of this 
poster. Luminescence was read on a Veritas (Turner Biosystems) luminescent plate reader 
(counts/sec). All data points are the average of two determinations and error bars are +/- standard 
deviation.

LOPAC Screening Using cAMP-Glo Assay
(with >20% Inhibition)

Fig. 3. cAMP-Glo Luminescent Assays with 10K D293 cells (left graph) and 2.5K D293 cells (right 
graph), were performed in a clear bottom 96-well and 384-well white plates respectively. The 
kinase reactions were mixed and allowed to incubate 20min at room temperature. Following the 
kinase reaction, an equal volume of Kinase-Glo® reagent was added to each well, mixed, and 
incubated for an additional 10 minutes at room temperature. We also tested suspension cells, 
which gave similar results. The details are included in the Protocol section of this poster.
Luminescence was read on a Veritas (Turner Biosystems) luminescent plate reader (counts/sec). 
All data points are the average of 2 determinations and error bars are +/- standard deviation.
Curve Fitting was performed using GraphPad Prism 4.0 sigmoidal dose-response (variable slope) 
software.

Antagonist Titration Using Stably Integrated 
D1 - Receptor in D293 cells

Assay Protocol for Promega PDE-Glo: 384-Well (96-well)

Fig. 9. Automated screening using cAMP-Glo Assay with the LOPAC Library (Sigma); 384-Well 
white plate, 60µl total volume per well. Using Kinase GloTM (10 µM of compounds). The Tecan
Freedom Evo 200 with integrated TeMo was using. Luminescence was read on GENios Pro plate 
reader (0.5 sec integration per well).

Forskolin Titration using cAMP-Glo Assay
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Features of Promega cAMP-Glo™ Luminescent Assay

•Appropriated Pharmacology: Does Not Affect GPCR Pharmacology

•Proximity to the Receptor to Minimize False Positives

•Easy and Fast: 30min Assay, 2 Steps after Cell Lysis

•Antibody Free: No Requirement for Antibodies

•Optimal Platform for Screening Inhibitors

•Suited for HTS Drug Screening: Formatted to 96-, 384-, and
1536-well plates

•Homogeneous, Simple, Sensitive, Non-Radioactive

•No Interference from Fluorescent Compounds, and low compound interference

•Robust: Good Z’ Values ( > 0.7 )

•Stable Reagents and Detection Signal

•Inexpensive Instrumentation Requirements

For technical information: Said.Goueli@Promega.com
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Fig. 1. A cAMP-Glo Luminescent Assay was performed at room temperature. The reactions were 
performed in a solid white 96 well plate using the indicated amount of cNMP. The reactions were 
mixed and allowed to incubate for 20min at room temperature. Following the kinase reaction, an 
equal volume of Kinase-Glo® reagent was added to each well, mixed, and incubated for an 
additional 10 minutes at room temperature. The details are included in the Protocol section of this 
poster. Luminescence was read on a Veritas (Turner Biosystems) luminescent plate reader 
(counts/sec). All data points are the average of two determinations and error bars are +/- standard 
deviation.
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Titration of Endogenous Prostaglandin Receptor Using 
PGE2 as Agonist in cAMP-Glo Assay
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Fig. 7. PDE V (Calbiochem, Cat.# 524715) titration using PDE-Glo Assay with 5µM cGMP as 
substrate, performed in 96-well solid white flat bottom plate.  Assay reaction time was 60 min at 
room temperature. The details are included in the PDE-Glo Assay Protocol section of this poster.
Luminescence was read on a Veritas (Turner Biosystems) luminescent plate reader (counts/sec). 
All data points are the average of two determinations and error bars are +/- standard deviation. 
Curve Fitting was performed using GraphPad Prism 4.0 sigmoidal dose-response (variable slope) 
software.

PDE V Titration with 5µM cGMP in PDE-Glo Assay

(96well)

-7 -6 -5 -4 -3
0

1.0×104

2.0×104

3.0×104

4.0×104

5.0×104

6.0×104

7.0×104

EC50 = 4.38µM

Log10[Forskolin], M

R
LU

-7 -6 -5 -4 -3
0

2.5×10 5

5.0×10 5

7.5×10 5

1.0×10 6

1.3×10 6

1.5×10 6

1.8×10 6

EC50 = 2.37µM

Log10[Forskolin], M

R
LU

2.5µl (12.5µl)
cAMP or cGMP in 1X PDE Rx Buffer

(+/- Compound)

Incubate @ RT for 20 min* 

Mix 

Add 2.5µl (12.5µl) of 1X Termination Buffer
Add 2.5 µl (12.5µl) of 1X PDE Reagent

Add 10 µl (50µl)
of Kinase-Glo®

Incubate @ RT for 10 min*

Read

2.5µl (12.5µl)
Enzyme in 1X PDE Rx Buffer

Incubate @ RT for Desired Time
(15 to 60 min or desired time)

*Only 30 minutes Total

Agonists Titration Using Stably Integrated 
D1 - Receptor in D293 cells 
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