
Aspetti 
farmacologici e 

bersagli 
molecolari delle 
nuove terapie

Romano Danesi
Professore ordinario di Farmacologia

Dipartimento di Medicina 
Interna

UOC Farmacologia clinica
Azienda Ospedaliero-
Universitaria Pisana



Torino, 5/12/2011 R. Danesi - Farmacologia e bersagli molecolari 2

Which is the genetic fingerprint 
of malignant melanoma?



Major genetic changes in sporadic 
cutaneous melanoma
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In which way the the genetic fingerprint of 
malignant melanoma translates into 

targeted therapeutics?
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Primary melanoma molecular subtypes
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Secondary melanoma molecular subtypes
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Mutation driven signalling-pathway 
inhibitors
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Ipilimumab and the treatment of cancer
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• CTLA-41: 

• Downregulates T-cell activation

• Ipilimumab: 

• Fully human monoclonal antibody

• Blocks CTLA-4 receptor

• Potentiates T cell activation

1: Korman, Peggs and Allison: Adv. In Immunol 2006, 90; 297-339 



Ipilimumab: mechanism of action
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Biomarkers and clinical response to ipilimumab

Torino, 5/12/2011 R. Danesi - Farmacologia e bersagli molecolari 12

The following biomarkers have been shown to positively correlate 
with clinical benefit/OS:

1.absolute lymphocyte count >1000/μL after 2 ipilimumab treatments;

2.high expression of the inducible costimulator (ICOS) molecule on T 
cells, which is required for optimal anti-tumor response by anti-CTLA-
4;

3.low expression of FOXP3 (forkhead box P3) and IDO (indoleamine 
2,3-dioxygenase) at baseline and an increase from baseline of tumor 
infiltrating lymphocytes in tumor biopsies. 
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Unanticipated adverse events of BRAF 
inhibitors and induction of proliferation of 

normal cells
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The effects of RAF inhibitors in mutant and 
wild-type cells
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RAF inhibitors selectively inhibits growth 
and proliferation of BRAF(V600E) lines
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Which are the resistance 
mechanisms to BRAF inhibitors?
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Melanoma before PLX4032, after 15 weeks of therapy 
with PLX4032, and after relapse, after 23 weeks of 

therapy
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Kinase oncogene dependence and 
principles of drug resistance
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Resistance to TKI by secondary mutation 
or bypass
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Resistance to TKI by secondary mutation 
or bypass
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PDGFRβ upregulation is correlated with 
vemurafenib acquired resistance
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Images of angiogenesis
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Normal vasculature Tumor angiogenesis



Conclusions
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How to prevent or delay drug 
resistance in melanoma?



Overview of single agent, in pathway or cross 
pathway combinations of targeted and/or 

immunotherapy
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