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New detection systems  

for G protein-coupled receptor signaling 



GPCR (G Protein-Coupled Receptor) 

-Analysis of the human genome predict between 800 and 1000 (350?) GPCR genes. 

Among them about 150 receptors are orphan  

(their endogenous ligands and biological functions have not been uncovered yet ) 

-GPCRs constitute the largest family of membrane receptors  

(Particularly, seven transmembrane receptor (7TM)) 

-Activate G protein on ligand binding 



GPCR signaling 



GPCR signaling 



GPCR as a drug target 
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-In 2001, 50% of all newly launched drugs targeted GPCR and annual sales of 

these drugs was over 30 billion doller. 

-It is estimated that 25% of the 100 top-selling drugs target GPCRs. 



GPCR and Nobel Prize 

2012 

1994 

2004 

In Chemistry  

"for studies of G-protein-coupled receptors" 

In Physiology or Medicine  

"for their discoveries of odorant receptors and the organization  

of the olfactory system" 

Richard Axel Linda B. Buck 

Brian Kent Kobilka Robert Joseph Lefkowitz 

In Physiology or Medicine  

"for their discovery of G-proteins and the role of these proteins 

in signal transduction in cells" 

Alfred G. Gilman Martin Rodbell 



GPCR signaling analysis (method) 







FRET based HTRF (Homogeneous time resolved fluorescence) 





What is the shedding assay? 

-In which GPCR activation is measured as ectodomain shedding of a membrane-bound proform  

of alkaline phosphataseïtagged TGFa (AP-TGFa) and its release into conditioned medium.  

 

-AP-TGFa shedding response occurred almost exclusively downstream of Ga12/13  

and Gaq signaling 

 

 

 

 

-Relying on chimeric Ga proteins and promiscuous Ga16 protein, which can couple with Gas- 

and Gai-coupled GPCRs and induce Gaq signaling, it is possible to detect Gas- and Gai- 

coupling signaling 



The principle and data processing of the TGFŬ shedding assay  



GŬq-coupled and GŬ12/13-coupled GPCRs efficiently induce AP-TGFŬ release  

Gas 

Gai 

Gaq 

Ga12/13 



GPCR-induced AP-TGFŬ release is mainly dependent on GŬq and GŬ12/13 signaling  





Mechanistic scheme of the TGFa shedding assay 


