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Abstract 
Autophagy is a cellular pathway that allows the basal or stress-induced recycle of cell 
components as damaged proteins, organelles, and metabolites, providing energy and 
molecular precursors. Among the different autophagy-related proteins, the core autophagy 
machinery is the main structural and functional unit that orchestrates autophagy, and it 
accounts for approximately 40 proteins. In cancer, autophagy can be dysregulated in a 
context-dependent manner, for example depending on the cancer type and stage of tumor 
progression. Alterations to autophagy genes might be advantageous for cancer cells and could 
be exploited for diagnosis and therapy. 
Recent developments in the field of cancer genomics have provided valuable data on cancer 
alterations in thousands of cancer samples, that can be analysed with bioinformatic methods 
to detect mutations or predict their effects. We aim to apply these methods to better 
understand the mutational landscape of core autophagy proteins in cancer, along with 
predicting and classifying their pathogenic impact. In this context, we focused on structure-
based methods thanks to the availability of deposited three-dimensional structures of many 
autophagy-related proteins. We used bioinformatic analyses to predict driver or pathogenic 
mutations from cancer genomics data accompanied with molecular modelling and 
simulations to investigate the role of disease-related alterations of a group of core autophagy 
proteins. In our studies, we accounted for the different effects that a mutation can trigger in 
a protein, including changes in protein stability, interactions with its partners, allosteric 
effects and post-translational modifications. 
We curated and collected annotations on the core autophagy genes and their interactors, 
together with their cancer-associated missense mutations from The Cancer Genome Atlas 
accounting for 32 cancer types. Our curation outlined the importance of the LC3/GABARAP 
proteins, which are involved in the selective recruitment of autophagy substrates to 
autophagosomes, and feature many interactors, characterized by a so-called LC3 interaction 
motif (LIR). We focused on this class of proteins and devised a framework to characterize 
cancer-associated mutations in LC3B from the point of view of the structure, dynamics, 
interactions, and post-translational regulation to predict those that are most likely to be 
damaging. The results have been also experimentally validated with cellular assays in 
collaboration with other colleagues of the group. Following a similar protocol, we investigated 
the ULK1 protein, which is important for the initiation of the autophagy process, by predicting 



the effect of cancer-associated missense mutations on the stability and function of its kinase 
domain. 
Furthermore, we also investigated in more details the interaction between members of the 
LC3/GABARAP family with LIR-containing interactors, such as the autophagy adaptors Trk-
fused gene (TFG), NDP52, and FYVE And Coiled-Coil Domain Autophagy Adaptor 1 (FYCO1), 
investigating the determinants of binding and the dynamics of their complexes, including 
mutant variants associated with cancer or other diseases. 
Our studies provide mechanistic insight into the core autophagy proteins and their interacting 
partners, along with a framework that uses genomics data synergistically with different 
structural methods to predict and classify the effect of missense mutations on target proteins. 
Our framework also allows to shed light on the mechanistic details associated with the cancer 
mutations. The results of the computational investigation can be used to prioritize variants 
for experimental validation and, at the same time, to suggest and select the suitable biological 
readouts or experimental assay to carry out to investigate each specific mutation. 


