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Ras downstream signaling pathways
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Targeted therapies against oncogenes in GF response ]J
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Ras downstream signaling pathways
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PI3K: Pl 3-kinase ]J

La fosfatidil-inositolo 3 kinasi (Pl 3-kinase) genera
glicofosfolipidi che sono riconosciuti da proteine di
segnalazione (tramite i loro domini PH)
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PI3K promuove |'attivazione di Akt/PKB
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Risposte biologiche a valle della chinasi Akt/PKB ]J
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Mutazioni nel gene per la subunita catalitica di PI3K
p110a causano iperattivazione dell’oncogene in 1/3 dei
carcinomi colorettali
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Principali geni mutati in diversi tumori umani
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Regulation and pleiotropic activities of Akt/PKB IJ
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Roles of mTOR kinase in cell growth and survival IJ
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mTOR pathway is hyperactivated in tumors ]J

La via di segnalazione di mTOR ¢ iper attivata nell’80% dei tumori.

L'iper attivazione di mTORC1 e dovuta a mutazioni del gene o dei regolatori
(PI3K, Akt, PTEN, TSC).

PI3K

AKT PTEN
RAS

~ Tumor suppressors |
‘E?AF | Oncogenes —
EGFR - l/ / iy
HER2 Rheb

sor ol (@op eea

Rheb
GTP
mTORC1
Protein
synthesis
HIF1 SREBP

Glucose Gchonsns Pentose Fatty acid
uptake phosphate and sterol
pathway synthesis

© 2011 American Association for Cancer Researt 1 5

ancer Research Reviews jHG




Targeted therapies against mTOR ]J

Sunitinib ® RTKs

wiiotinin T ot
ilotini

Dasatinib Gefitinib

O NRAS Gﬂ/ \

PTEN % PI3K

Vemurafenib

Dabrafenib
Sorafenib l
RAF265 ®
AKT
Selumetinib
Trametinib
/ v =\
mTOR — Temsirolimus
Everolimus
Dactolisib
(doppi inibitori PI3K/mTor)
. \_ Rapalink p
1. MEK1 mutations
2. NRAS mutations Proliferation and survival
3. COT overexpression
4. BRAF amplification/ splicing
5. RTKs overexpression/activation 1 6

(PDGFRB, IGR1F)



PTEN (Phosphatase and Tensin homolog)
agisce come antagonista di PI3K
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attivita di PTEN & persa nel 30-40% di tutti i tumori ]J

Cancer type Type of alteration

Glioblastoma (25-50%) PTEN mutation
Ovarian carcinoma PTEN mutation; AKT2 amplification;
PI3K amplification; PI3K p85a mutation
Breast carcinoma increased Akt1 activity; AKT2 amplification;
PTEN mutation
Endometrial carcinoma (35%)  PTEN mutation; PTEN methylation?
Hepatocellular carcinoma PTEN mutation
Melanoma PTEN mutation; PTEN methylation?
Lung carcinoma PTEN mutation
Renal cell carcinoma PTEN mutation
Thyroid carcinoma PTEN mutation; Akt/PKB overexpression
Lymphoid PTEN mutation
Prostate carcinoma (40-50%) PTEN mutation
Colon carcinoma (>30%) Akt/PKB overexpression; PI3K mutation

aMethylation refers to repression of transcription of a gene through methylation of cytidines in
its promoter; see Section 7.8.

Adapted from l.Vivanco and C.L. Sawyers, The phosphatidylinositol 3-kinase-AKT pathway in
human cancer, Nat. Rev. Cancer 2:489-501, 2002.
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Eventi che promuovono la proliferazione cellulare nei tumori JJ
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La pathway di Wnt promuove proliferazione cellulare e staminalita
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La fosforilazione di f-catenina ne induce la degradazione via ubiquitina-proteasoma JJ
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La fosforilazione di beta-catenina ne induce la degradazione via

ubiquitina-proteasoma
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Mutazioni del gene APC nella sindrome FAP
(poliposi adenomatosa familiare)
e nei tumori sporadici del colon, pancreas, stomaco e prostata

normale FAP
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Struttura e mutazioni tumorigeniche del gene APC JJ
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Evoluzione del cancro al colon
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Applicazioni: biobanche di organoidi tumorali da pazienti
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