
Pharm-00B11 Describe the structure and function of G proteins 50% 
 
G proteins = guanine nucleotide binding proteins 
They are named because of their ability to hydrolyse GTP such that: 
On-state when bound to GTP 
Off-state when bound to GDP 
Main function = molecular switches ! intracellular signal transduction/amplification 
 
Types 
Two main classes: 

(1) monomeric – small GTPases 
(2) heterotrimeric complexes – α, β and γ subunits 

 
E.g. ras is a monomeric G-protein associated with many growth pathways (e.g. 
insulin receptors, a tyrosine kinase receptor) 
 
Heterotrimeric G-proteins often associated with G-protein coupled receptors 
GPCR ! 7 trans-membrane domains, external ligand binding site, internal coupled to 
G-proteins 
 
Mechanisms 
 
When GPCR activated ! GDP phosphorylated to GTP ! αβγ subunits dissociate 
from GPCR ! split into Gα and βγ subunits ! act as second messengers 
GPCR are classified based on the type of αβγ subunits, which act via different 
mechanisms 
 
Gα Mechanism Examples Functions 

Gs Activate adenylate cyclase ! 

↑cAMP ! ↑ PKA activity ! 

activate downstream pathways 

(e.g. calcium influx) 

β1 adrenergic 

β2 adrenergic  

ADH receptor 

↑(ino,chrono)tropy 

bronchodilation 

H2O retention, vasoconstrict 

Gi Inhibit AC ! ↓cAMP ! 

↓ PKA activity ! inhibit 

downstream pathways 

µ opioid receptor  

α2 adrenergic receptor 

M2 mAChR 

analgesia 

feedback ↓NA release 

↓chronotropy 

Gq Activate phospholipase C ! 

↑IP3 ! ↑calcium conductance 

↑PLC also ! ↑DAG !↑PKC  

!downstream signalling 

α1 adrenergic receptor 

 

M1,M3,M5 mAChR 

vasoconstrict 

 

bronchoconstrict, etc 

 
Functions 
 
G proteins also serve important functions in: 
 
(1) signal amplification 
Each GPCR may activate > 100 G proteins 



Each G protein can trigger multiple downstream effectors 
∴ signal amplification 

 
(2) signal “autoregulation” 
Gα protein has intrinsic GTPase activity ! converts GTP to GDP ! recombines 
with βγ subunits ! self termination of signalling cascade 
 
Second messengers are metabolised by intracellular processes 
e.g. cAMP degraded by various cytoplasmic phosphodiesterases ! AMP 
 


