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Robert J. Lefkowitz Brian K. Kobilka

The Nobel Prize in Chemistry 2012
Robert J. Lefkowitz, Brian K. Kobilka

The Nobel Prize in Chemistry 2012 was awarded jointly to Robert J. 

Lefkowitz and Brian K. Kobilka "for studies of G-protein-coupled 

receptors"

By tracking the radiation emitted by the isotope, they succeeded in finding a 

receptor for adrenaline, which allowed them to build an understanding of how it 

functions.

It was later discovered that there is an entire family of receptors that look and 

act in similar ways - known as G-protein-coupled receptors.







What is GPCR? Definition?





Why Seven Transmembranes?





Who are the ligands?



What are the downstream Signals ?





Discussion question 1

• Please compare the differences between 

trimeric G proteins with the small G 

proteins (Ras).



Answers

• Size

• Organization

• Termination signals: GAP vs internal 

activity

• Activation signals: GEF vs ligand bound 

receptor









Discussion question 2
How to modulate the GPCR-coupled Signals ?

Walk or Stop



Multiple signaling roles of a GPCR illustrated for 

the β 2-adrenergic receptor



G Protein-Coupled cAMP Signaling Cascade 



Discussion question 3

• Why second messenger system is 

necessary?





What is Orphan Receptor ?

Human Genome Project Orphan Receptor Try to Find out



De-orphanization
Find their parents!!!!!



Expression cloning

~1990



~1995



GPCR deorphanizations

Orphan Receptor



GPCR-based Drug Discovery

http://search.yahoo.com/GPCR%252Cdrug


Drug



GPCRs / RTKs Communication
Why we choose this paper for discussion?
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