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Famiglia dei recettori tirosin chinasi (RTK).
I RTK umani sono costituite da 20 sottofamiglie per un totale di 58 membri
I singoli membri di ciascuna famiglia sono raffigurati di seguito.
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(A) Some dimeric ligands, such as nerve growth factor 
(NGF), bind to receptors in a symmetric manner, but the 
receptors do not contact each other. 

(B) Other dimeric ligands, such as stem cell factor
(SCF), also bind to RTKs in a symmetric manner, but the 
receptor dimer is in addition stabilized by direct receptor–
receptor interactions.

(C) In the case of fibroblast growth factor (FGF), a ternary 
complex involving the ligand, the receptor, and 
heparin/heparin sulfate stabilizes the receptor dimer. 

(D) In the case of members of the epidermal growth 
factor (EGF) receptor family such as ErbB, ligand binding 
induces a conformational change in the extracellular 
domain of the receptor that promotes direct receptor–
receptor interactions.

Schematic illustration of different modes of RTK dimerization. 



Recettore dell’insulina
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Growth factor receptor-

bound protein 2
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Rapidly Accelerated Fibrosarcoma

Extracellular signal-regulated kinase

Meiosis-specific protein kinase

Mitogen-Activated Protein Kinases (MAPK)
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Recettore fosforilato
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Kinase Suppressor of Ras 



Kinase Suppressor of Ras 
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Ras



10



11

Ciclo di attivazione/inattivazione di Ras 
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La superfamiglia delle piccole proteine G

150 membri
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Cell polarity



PDK1

Altre vie di signalling attivate dall’insulina
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Formazione del PIP3
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PDK1

Altre vie di signaling attivate dall’insulina
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Riassunto del signalling attivato dall’insulina
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PI3K signalling

Coordina la crescita e il metabolismo delle cellule 

eucariotiche con input ambientali: 

• nutrienti, 

• fattori di crescita.



Overview of the major synthesis and degradation pathways for 

PtdIns-3-P (PI3P), PtdIns-3,4-P2 and PtdIns-3,4,5-P3
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Nell’uomo sono espresse tre classi di PI3K



PI3K class I
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b/g

IRS-1

Ras binding

Domain



Intramolecular interactions between class IA 

catalytic and regulatory subunits
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Inflammation, survival 

proliferation
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FRAP, ATM and TRRAP

Mechanistic (mammalian ) target of rapamycin complex 1 and 2

proline-rich Akt substrate of 40 kDa

DEP domain-containing mTOR-interacting protein

Rapamycin-insensitive companion of mTOR

protein observed with Rictor-1

Regulatory-associated protein of mTOR

mammalian lethal with SEC13 protein 8

Stress-Activated Map Kinase 

Interacting Protein 1
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mTORC1 controls metabolism and cell growth
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Effects of mTORC1 on metabolism



31



32

Growth factors 

AGC kinaseSerum/glucocorticoid-regulated kinase

mTORC2 controls proliferation and survival



36

Signalling pathways 

upstream mTORC1 

1. Growth factors

2. Energy (AMPK)

3. Amino acids

Ribosomal protein S6 kinase

Tuberous sclerosis complex is a GAP for Rheb

GEF
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mTORC2 activation
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The commitment to divide occurs in G1 phase, 

which is controlled by cyclin-D–CDK4/6 and cyclin-E–CDK2 at the so-called G1/S transition.

The cell cycle
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Transcriptional regulation of cyclin D1
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Espressione delle cicline durante il ciclo cellulare
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Controllo del ciclo cellulare in G1 tramite pRB

*
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Degradazione ubiquitina-
dipendente degli inibitori delle
CDK

The p21 family of CKIs is regulated by 

the ubiquitin–proteasome pathway
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Both mitogenic and antiproliferative signals 

exert their effect on the cell cycle through cyclin E 

ubiquitylation 

by inhibiting the activity of GSK3 

or stimulating the expression of

FBW7 (F-box and WD repeat domain-

containing 7), respectively

Degradazione ubiquitina-dipendente
di cyclin E.
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8 Maggio presentazione studenti 

Aula 10 A del plesso D’Annunzio 



Recettori di adesione
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18 subunità alpha
8 subunità beta

24 combinazioni

RGD

Le integrine
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Fibronectin

Fibronectina

Collagene

Fibrina 

Elastina

Laminina

Vitronectina

https://en.wikipedia.org/wiki/Fibronectin


α4β1 integrin
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Recettori con attività guanilil ciclasica
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Recettori con attività guanilil ciclasica

• Recettore per il fattore natriuretico atriale (ANF)

• Dotti renali e muscoli lisci vascolari

• Recettore per la guanilina e enterotossina

• Epitelio intestinale cloro

• Guanilil ciclasi solubile attivate da NO

• Muscolo liscio, cuore vasi       rilassamento
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Ligandi di recettori con attività guanilil ciclasica

Deaminazione dell’arginina
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Atrial Natiuretic Factor (ANF)Guanylin            Uroguanylin

Ligandi di recettori con attività guanilil ciclasica
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Recettori con attività guanilil ciclasica
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Versatility of Signaling Components 

Enables Pathways to Form Networks
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Interaction of multiple components with receptors leads to signal flow 
within multiple signaling pathways
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Positive and negative feedback loops



Grazie per l’attenzione
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