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As biological assays used for HTS and uHTS are miniaturized, it is critical to 

maintain assay sensitivity while minimizing reagent volumes and maximizing 

throughput.  The GloSensor™ cAMP Assay provides an extremely sensitive and 

easy to use, real-time luminescent assay format  for the interrogation of over-

expressed or endogenous GPCRs that signal via changes in the intracellular 

concentration of cAMP.  Tipless, touchless transfers with the Echo® liquid handler 

eliminate the need for costly disposable tips and greatly simplify assay development 

efforts.  Precise and accurate drop placement eliminates cross-contamination.  In 

this work, we demonstrate optimization of the GloSensor cAMP Assay in low-volume 

format using a stably transfected HEK293 cell line model expressing the 

melanocortin 4 receptor (MC4R) and a cAMP-sensing variant of firefly 

luciferase.  We show that the Echo liquid handler is able to titrate small molecule 

and peptide agonists and antagonists, providing robust assay results that 

are achieved with significantly reduced volumes of cells and compound. 
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Following a time course induction with agonist, we determined that 5K cells per well gave robust 

performance (Z’ >0.7) for subsequent experimentation.  Panel A: Varying cell densities were added per well.  

αMSH peptide, a known MC4R agonist, was added and light output was monitored over time.  Panel B: 

Corresponding Z’-factor between stimulated and unstimulated control wells at each time point. 

 

GloSensor cAMP assay overview and experimental workflow.  Panel A: 1). cAMP reagent (luciferin) is pre-

incubated with cells stably expressing a mutant form of luciferase containing a cAMP binding domain, as well as 

the over-expressed receptor of interest, MC4R.  2). cAMP production is stimulated.  3). cAMP binding to luciferase 

induces a conformational change resulting in increased production of light. 

 

Panel B: Same-day assays were conducted for this study evaluating the MC4R receptor, a Gs-coupled GPCR, 

involved in obesity, but may also play a role in cancer cachexia.  Shown here are experimental workflows, and 

instrumentation used, for performing agonist and antagonist assays using stable HEK293 cells in suspension.   

Assays were performed at room temperature in CO2-independent medium + 10% FBS. 

 

 

A. Agonist Assays                 Antagonist Assays B. 
Cells + 2 mM cAMP reagent 

after 2 hr equilibration at RT  

(5 µL; Thermo Combi nL) 

Cells + 2 mM cAMP reagent 

after 2 hr equilibration at RT  

(5 µL; Thermo Combi nL) 

Add agonist, 10’ incub. 

(≤50 nL; Echo 555) 
Add antagonist, 10’ incub. 

(≤50 nL; Echo 555) 

Read luminescence 

(BMG Pherastar) 
Add [EC80] agonist, 20-30’ incub. 

(5 nL; Echo 555) 

Read luminescence 

(BMG Pherastar) 

A. B. 

Z’-Factors greater than 0.75 demonstrate robust assay performance in 1536-well format for both agonist 

and antagonist assay modes.  0.1% DMSO, 1 µM JKC363 and 50 nM αMSH were used for each control. 

   The GloSensor cAMP Assay for MC4R is a real-time luminescent assay that  

    demonstrates robust performance in a miniaturized well format. 

 

   Acoustic transfer of modulating peptides demonstrates biological responses     

    comparable to larger volume assay formats. 

 

   The MC4R assay was validated for use in a mock HTS screen using  

     the LOPAC1280 library. 

 

   Several small molecule hits were identified that align with published effects on  

    metabolism or obesity, including tyrosine (neurotransmission) and citidine (lipid  

    metabolism) derivatives. 

 

•  Transfers liquid with sound (acoustics, non-contact). 

•  2.5 nL transfer volume; repeated transfer for larger  

   volumes. 

•  Transfer from any source well to any destination  

    well. 

•  Simple fluid transfer (medium, buffer, DMSO, assay  

    reagent). 

•  Complex fluid transfer (lysis buffer, glycerol, lipid). 

 

Dose-dependent changes in cAMP production, with corresponding light output, are observed 

following stimulation with known agonists for MC4R (αMSH) and endogenous β2 adrenergic 

receptor (Isoproterenol).   

Comparable IC50 results were obtained with the transfer of known antagonist peptides dissolved 

in either DMSO or aqueous solvents.   

LOPAC1280  primary screen results for MC4R at 10 µM concentration.  25% of the agonist hits were 

scored as MC4R-specific.  40% of antagonists showed selectivity to MC4R.  All other hits for both 

assay modes were non-selective, also hitting endogenous HEK293 receptors. 


