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GPCR signalling cascades
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β2-Adrenergic receptor

413 amminoacidi

Membrana plasmatica
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Recettore per il glucagone

Recettore appartenente

alla classe B (secretin) 



o epinefrina
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Trasduzione del segnale βAR

Guanosina trifosfato 8
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G protein cycle
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Regioni della proteina G modificate durante l’attivazione/inattivazione



Trimeric G-proteins
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Phylogenetic relationship of human Gα subunits
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βγ effectors

Effector Signalling effect

GIRK2 activation

GIRK4 activation

N-type calcium channel inhibition

P/Q-type calcium channels inhibition

Phospholipase A activation

PLCβ1 activation

PLCβ2 activation

PLCβ3 activation

Adenylyl cyclase Type I, III, V, VI, VII inhibition

Adenylyl cyclase Type II, IV activation

PI3K inhibition

βARK1 activation

βARK2 activation

Raf-1 activation

Ras exchange factor activation

Bruton's tyrosine kinase activation
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https://en.wikipedia.org/wiki/KCNJ6
https://en.wikipedia.org/wiki/GIRK4
https://en.wikipedia.org/wiki/N-type_calcium_channel
https://en.wikipedia.org/wiki/Voltage-dependent_calcium_channel
https://en.wikipedia.org/wiki/Phospholipase_A
https://en.wikipedia.org/wiki/PLCB1
https://en.wikipedia.org/wiki/PLCB2
https://en.wikipedia.org/wiki/PLCB3
https://en.wikipedia.org/wiki/Adenylyl_cyclase
https://en.wikipedia.org/wiki/PI3K
https://en.wikipedia.org/wiki/BARK1
https://en.wikipedia.org/wiki/BARK2
https://en.wikipedia.org/wiki/C-Raf
https://en.wikipedia.org/wiki/Ras_subfamily
https://en.wikipedia.org/wiki/Bruton's_tyrosine_kinase
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The binding of ACh to M2R induces dissociation of the βγ-complex (from Gi/o proteins) to directly 

interact with the KACh channel and then decreases cardiac excitability.

Parasympathetic signaling pathway in cardiac cells 



Trasduzione del segnale βAR
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Restrizione spaziale della biosegnalazione
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Chinasi dipendente da cAMP (PKA) 
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Effetti sul metabolismo del glucosio di adrenalina e glucagone

/adrenalina



PKA e metabolismo del glucosio
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attivazione
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inibizione
attivazione



Effetti metabolici dell’adrenalina/glucagone

Amplificazione del segnale
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Stimolo demolizione

glicogeno



Substrati della PKA
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Effetti del signalling adrenergico sul cuore 

Catecholamine induces 

calcium influx into the 

sarcoplasmic reticulum

and increases both 

inotropy and lusitropy.



Le proteine G sono target di tossine

27



Effetti della tossina colerica

28
INATTIVAZIONE DELL’ATTIVITÀ GTPasica

201
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Effetti della tossina colerica
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Proteine G e tossine

Cytotoxic Necrotizing Factor 
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GTPase cycle of heterotrimeric G proteins and points of toxin interactions

YpKA: Yersinia pseudotuberculosis 

serotype I (phosphorylation);

CT: Cholera toxin; 

HLT: Heat-labile enterotoxins;

PMT: Pasteurella multocida toxin; 

PT: Pertussis toxin.

Guanine nucleotide 

release protein
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GTPase cycle of small G proteins and points of toxin interactions

interfere with the GTPase interaction 

with effectors. 

block GTPase activity

act as GAPs to stimulate GTP hydrolysis

acts as a GDI
to prevent 

release of GDP

acts as both a GEF 
and a GDF
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Recettori accoppiati a Gq

Muscarinico M3

Serotoninergici 5-HT2a,b,c

Adrenergico Alpha1
…..
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Produzione di IP3
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Recettori accoppiati a Gq
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PKC domains



Peculiarità del rilascio di calcio

Ca-oscillations
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Ca waves: Ca-induced calcium release
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Calcium-induced calcium release

yR yR
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La calmodulina un effettore del Ca2+ 
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CAM Kinase
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Recettori accoppiati a G12/13
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Recettori accoppiati a G12/13
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Migration
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Wound-healing and invasion assays
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Recettori accoppiati a G12/13

GDP dissociation inhibitor
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Small GTPase cycle
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GDP dissociation inhibitor
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(Diaphanous-related formin-1)
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Deubiquitinating Enzyme Nuclear factor of activated T-cells, cytoplasmic 1 



La biosegnalazione via GPCR
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Somiglianze di struttura nei GPCR
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Terminazione della risposta

• Re-uptake e degradazione: Monoamino

ossidasi MAO e catecol-O-metiltrasferasi

(COMT)

• Attività GTPasi intrinseca delle G protein e 

GAP accessorie (RGS)

• G protein-coupled receptor kinases (GRK), 

PKA, etc…..

• Arrestins

• Fosfodiesterasi (PDE)/ pompa del Ca+2
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Azione delle MAO e COMT
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Terminazione della risposta

• Monoamino ossidasi MAO e catecol-O-

metiltrasferasi (COMT)

• Attività GTPasi intrinseca alle G protein e 

GAP accessorie (RGS)

• G protein coupled receptor kinases (GRK), 

PKA, etc

• Arrestin

• Fosfodiesterasi (PDE)/ pompa del Ca+2
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Terminazione della risposta

• Monoamino ossidasi MAO e catecol-O-

metiltrasferasi (COMT)

• Attività GTPasi intrinseca alle G protein e 

GAP accessorie (RGS)

• G protein coupled receptor kinases (GRK), 

PKA, etc

• Arrestin

• Fosfodiesterasi (PDE)/ pompa del Ca+2
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GPCR desensitization
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G protein coupled receptor kinase: GRK
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Beta-arrestins

Seven-stranded β sandwich
Phosphate sensor domain
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Desensibilizzazione omologa
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Desensibilizzazione eterologa



Terminazione della risposta

• Monoamino ossidasi MAO e catecol-O-

metiltrasferasi (COMT)

• Attività GTPasi intrinseca alle G protein e 

GAP accessorie (RGS)

• G protein coupled receptor kinases (GRK), 

PKA, etc

• Arrestin

• Fosfodiesterasi (PDE)/ pompa del Ca+2
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Fosfodiesterasi
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Feed back negativo via fosfodiesterasi
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Grazie per l’attenzione
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Duttilità dei recettori accoppiati 

alle proteine G
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