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Descrizione Progetto: Obiettivi / Finalità
	 In the experiments of the present project Ionizing Radiations will be delivered at scalar doses (2, 4, 6 Gy) in combination with either the treatment with the B-RAF inhibitor PLX-4032 or the autophagy induction by rapamycin, in melanoma cell lines showing either mutation of B-raf or N-ras, or both wild-type B-raf and N-Ras, selected on the grounds of previous data by other authors (Sambade JM et al. Radiotherapy and Oncology 98;2011; 394–399, suppl. table 1). The respective role of inhibition of crucial steps of both the Ras/Raf/MEK/ERK and of the Ras/PI3K/PTEN/Akt/mTOR pathways in regard of IR sensitivity of human melanoma cells will be therefore addressed, in the hypothesis that enhancement of IR sensitivity might be achieved also in those lines (wtB-Raf and wtN-Ras) whose resistance cannot be overcome by mB-Raf inhibition 


Indicazione del Responsabile Progetto
	 PROF. PIRTOLI LUIGI

	Il Responsabile del Progetto (programma o fase di esso) garantisce il rispetto delle modalità di espletamento della collaborazione oggetto del contratto stesso, al solo fine di valutare la rispondenza del risultato con quanto richiesto e la sua funzionalità rispetto agli obiettivi prefissati.


Eventuale descrizione COMPLESSIVA Progetto
Obiettivo / Finalità
	 A role for Autophagy in experimental radiobiology of Melanoma. 1) Adjuvant radiotherapy improves lymph-node field control in patients at high risk of lymph-node field relapse after therapeutic lymphadenectomy for metastatic melanoma (Burmeister BH et al. Lancet Oncol. 2012 Jun;13(6):589-97) 2) Presently, the old hypothesis that dose fractionation could influence total dose/response relationship in clinical RT fractionation schedules (i.e.: large doses-per-fraction – dpf - could be more effective in cell killing than small ones) is no longer hold true; there is evidence showing that conventional fractionation schedules (i.e. dpf = 2Gy) are equally effective as larger dpf (i.e.: dpf = 3 - 5+ Gy) (Chang et al. Int J Radiat Oncol Biol Phys 2006;66:1051–5) and, most important, that radiation sensitivity or resistance to ionizing radiation (IR) depends on intrinsic features of melanoma cells. 3) A wide range of IR resistance has been shown among 37 different melanoma cell lines showing either mutation of B-raf or N-ras, or both wtB-raf and wtN-Ras, with a trend for a high IR resistance for mB-raf and wtB-raf / N-ras (60% and 63%, respectively) and low IR resistance for mN-ras (33%) (a difference not reaching statistical significance: p=0.49) (Sambade JM et al. Radiotherapy and Oncology 98;2011; 394–399); treatment of mB-Raf cells with the B-RAF inhibitor PLX-4032 in combination with IR provided enhanced inhibition of both colony formation and invasion, and radiosensitized cells through an increase in G1 arrest. 4) However, not only the Ras/Raf/MEK/ERK, but also the Ras/PI3K/PTEN/Akt/mTOR pathway can be involved in melanoma aggressiveness. The expression of genes involved in the autophagy mTOR pathway, such as Beclin-1 and LC3, has been recently shown to inversely relate with unfavorable pathological prognostic parameters of melanoma (Miracco C et al, Hum Pathol. 2010;4:503-12). 5) It has been recently demonstrated in a mouse model with conditional melanocyte-specific expression of BRafV600E, that melanoma was prevented by inhibitors both of mTorc1 (rapamycin) and of MEK1/2 (PD325901), even with a transient effect, and combined treatment with rapamycin and PD325901 (thus manipulating both Ras/PI3K/PTEN/Akt/mTOR and Ras/Raf/MEK/ERK pathways) led to shrinkage of established melanomas (Dankort D et al, Nat Genet. 2009; 41: 544–552). 6) We could demonstrate in glioblastoma cell lines (T98G, U373MG) that rapamycin enhanced IR sensitivity, especially at low doses, and that it is attributable to autophagy induction (Palumbo S et al. J Cell Biochem 2012;113:2308-18), presumably by mTOR inhibition. 7) Taking into account the above results, in the experiments of the present project IR will be delivered at scalar doses (2, 4, 6 Gy) in combination with either the treatment with the B-RAF inhibitor PLX-4032 or the autophagy induction by rapamycin, in melanoma cell lines showing either mutation of B-raf or N-ras, or both wild-type B-raf and N-Ras, selected on the grounds of previous data by other authors (Sambade JM et al. Radiotherapy and Oncology 98;2011; 394–399, suppl. table 1). The respective role of inhibition of crucial steps of both the Ras/Raf/MEK/ERK and of the Ras/PI3K/PTEN/Akt/mTOR pathways in regard of IR sensitivity of human melanoma cells will be therefore addressed, in the hypothesis that enhancement of IR sensitivity might be achieved also in those lines (wtB-Raf and wtN-Ras) whose resistance cannot be overcome by mB-Raf inhibition 

	Dovranno essere indicate le fasi/sottofasi e i tempi di realizzazione del progetto (arco di tempo complessivo). Si richiede di prevedere i tempi di realizzazione anche per le fasi del progetto che si estendono oltre l'anno, anche se in modo meno puntuale. Nell'ultima colonna devono essere indicati i risultati che si intende raggiungere per ciascuna fase. Il numero delle fasi deve essere proporzionato alla durata del contratto di collaborazione. 


	
         
	Descrizione fasi e sottofasi Progetto
	Tempi di realizzazione (n. mesi) 
	Obiettivi delle singole fasi

	1
	Exploiting the possibility of improving IR sensitivity of melanoma cells (see point 7 of the above “ATTIVITÀ COMPLESSIVA di ricerca”)
	5
	To confirm that enhancement of IR sensitivity might be achieved also in those lines (wtB-Raf and wtN-Ras) whose resistance cannot be overcome by mB-Raf inhibition
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