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ABSTRACT 
The main research activity of the D’Agostino lab is focused on the perturbation of protein translocation in the endoplasmic reticulum (ER), by using small molecules capable of selectively inhibiting the Sec61 channel, known as the translocon. Given the numerous applications of these molecules, the selective ER translocation interference is a promising strategy to tackle many human diseases. However, a sensitive and direct method for selecting new Sec61 inhibitors is still unavailable. Our group has recently developed the new method RELITE (REsuming Luminescence upon translocatIon inTErference) for selecting small molecules targeting the Sec61 channel and capable of interfering with the translocation of specific protein precursors, thereby delivering them for proteasomal degradation. This method exploits the sensitivity of the Firefly luciferase enzyme to post-translational modifications such as N-glycosylation and the ability of "re-lighting" its activity in the presence of a translocation inhibitor that causes its transient cytosolic relocalisation. This method has enabled the identification of novel PD-L1 inhibitors, providing a new tool for future cancer therapeutic strategies. Given the large number of pathologically relevant proteins that require ER translocation for biogenesis, RELITE aims to identify a new class of drugs applicable to various human diseases, including cancer, autoimmune diseases, hereditary genetic disorders, and viral infections.
Another important aspect on which the research activity of the D'Agostino lab is focused derives from a collaboration with the research group of Pietro Ferraro at the ISASI institute. This project aims to exploit the label-free technology already developed by the Ferraro’s group to visualise and analyse morphological alterations of the lysosomal compartment in living cells. Indeed, morphometric analysis of cells and intracellular organelles is widely used to distinguish healthy from pathological conditions. Genetic defects, exposure to toxic agents, or infection by pathogens can influence the physiological activity of the cellular machineries that control the function, shape, and dimensions of each cellular organelle, as well as the whole cell. In mammals, the formation of large intracellular vacuolar structures is often considered a biomarker of cell stress consequent to many different pathological conditions. This project (LUNA) will create an intelligent multi-sensor platform capable of imaging, in label-free, quantitative mode, cytoplasmic vacuoles in different biological samples and determining cells’ health status based on vacuolar phenotypes.
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