


Tyrosine Kinase Receptors



Factor Principal Source Primary Activity Comments

PDGF platelets, 
endothelial cells, 
placenta

promotes proliferation of connective 
tissue, glial and smooth muscle cells

two different protein chains form 3 distinct 
dimer forms; AA, AB and BB

EGF submaxillary 
gland, Brunners 
gland

promotes proliferation of 
mesenchymal, glial and epithelial cells

 

TGF-α common in 
transformed cells

may be important for normal wound 
healing

related to EGF

FGF wide range of 
cells; protein is 
associated with 
the ECM

promotes proliferation of many cells; 
inhibits some stem cells; induces 
mesoderm to form in early embryos

at least 19 family members, 4 distinct 
receptors

NGF  promotes neurite outgrowth and 
neural cell survival

several related proteins first identified as 
proto-oncogenes; trkA (trackA), trkB, trkC

Erythropoietin kidney promotes proliferation and 
differentiation of erythrocytes

 

TGF-β activated TH1 
cells (T-helper) 
and natural killer 
(NK) cells

anti-inflammatory (suppresses 
cytokine production and class II MHC 
expression), promotes wound healing, 
inhibits macrophage and lymphocyte 
proliferation

at least 100 different family members

IGF-I primarily liver promotes proliferation of many cell 
types

related to IGF-II and proinsulin, also called 
Somatomedin C

IGF-II variety of cells promotes proliferation of many cell 
types primarily of fetal origin

related to IGF-I and proinsulin

Growth Factors
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Moreover,	certain	
families	have	
shown	
substantial	
expansion	in	
humans:	such	
expansion	is	
thought	to	relate	
to	a	role	for	these	
RTKs	in	processes	
that	are	more	
advanced	in	
humans,	such	as	
angiogenesis,	
hematopoiesis,	
and	functioning	
of	the	nervous	
and	immune	
systems.

As	a	group,	the	TKs	are	newer	than	Ser/Thr	
kinases.	The	TKs	are	absent	from	plants	and	
unicellular	organisms	like	Dictyostelium	and	
yeast.	



Non-receptor Tyrosine Kinases



Common activating mechanism: 
The ligand induce a shape change in the receptor, 
activating its enzymatic activity in the intracellular 
portion of the molecule
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Ligand	binding	stabilizes	the	formation	of	
activated	receptors	clusters

Inactive	receptor	monomers	are	in	equilibrium	with	inactive	or	active	receptor	
dimers.	The	active	receptor	dimers	exist	in	a	conformation	compatible	with	trans-
autophosphorylation.	Ligand	binding	stabilizes	active	dimers	formation	and	hence	
PTK	activation.

1.	Inactive	cluster 2.	Active	cluster 3.	Ligand	bound	active		
cluster



Inactive	receptor	monomers	are	in	
equilibrium	with	inactive	or	active	
receptor	dimers.	The	active	receptor	
dimers	exist	in	a	conformation	compatible	
with	trans-autophosphorylation.	Ligand	
binding	stabilizes	active	cluster	formation	
and	hence	PTK	activation.

Inactive	disulphide	bridged	insulin-
receptor	dimers	are	in	equilibrium	
with	active	dimers.	Insulin	binding	
stabilizes	the	active	dimeric	state,	
leading	to	PTK	activation.

3.	Activation	competent		
cluster2.	Inactive	cluster

4.	Ligand	bound	active		
cluster5.	Active	cluster

1.	Inactive	cluster 2.	Active	cluster 3.	Ligand	bound	active		
cluster

Ligand	binding	stabilizes	the	formation	of	
activated	receptors	clusters
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In	a	living	cell…



Ligand-receptor	binding











COSA	SI	LEGA	AL	RECETTORE	
FOSFORILATO?





The	eukaryotic	phosphorylation-based	network	is	operated	by	a	modular	kinase-
phosphatase-interaction	domain	toolkit

Key	concepts





Key	concept:		
combinations	of	a	small	number	of	
domains	produce	an	enormous	range	
of	cellular	responses	













Enzyme	regulation	by	modular	binding	domains

SRC	family	non-receptor	Tyr	kinases	contain	an	SH3,	SH2	and	catalytic	domain,	as	well	as	a	
regulatory	Tyr	phosphorylation	site	at	the	carboxyl	terminus.		
The	catalytic	domain	alone	is	unregulated	and	has	high	constitutive	kinase	activity.		
The	SH2	and	SH3	domains	bind	intramolecularly	to	the	catalytic	domain,	locking	it	in	a	
catalytically	inactive	conformation.	Dephosphorylation	of	Tyr527	destabilizes	the	repressed	
conformation,	increasing	the	catalytic	activity	of	SRC.		
In	the	open,	active	conformation,	the	SH3	and	SH2	domains	of	SRC	can	interact	in	trans	with	
other	proteins.



1)	Enzymes/transcription	factors



2)	Adaptors	lack	intrinsic	catalytic	activity,	
but	link	phosphorylated	receptors	with	
other	effector	proteins.	



Signaling	Efficiency:	 
Scaffolding	Proteins	and	Signaling	Complexes

• Scaffolding	proteins	are	large	relay	proteins	to	which	
other	relay	proteins	are	attached	

• Scaffolding	proteins	can	increase	the	signal	transduction	
efficiency	by	grouping	together	different	proteins	
involved	in	the	same	pathway	

• In	some	cases,	scaffolding	proteins	may	also	help	activate	
some	of	the	relay	proteins


