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ABSTRACT 
My work is focused on the molecular mechanisms controlling intracellular membrane trafficking, a process that is crucial for the maintenance of cell organization and organelle homeostasis and for intercellular communication. Over the years, my team has successfully addressed important questions that have significantly contributed to the understanding of the organization and regulation of membrane trafficking at the Golgi complex.  These results have opened new research avenues in this area. My research is characterized by an all-round approach based on morphological analyses (conventional optical, confocal, super resolution and ultrastructural microscopy), biochemical analyses of lipids and proteins, molecular biology, proteomics, transcriptomics, pharmacology and systems biology. The major areas of my contribution include:
1. Membrane Trafficking. We demonstrated that membrane trafficking through and from the Golgi complex is a highly regulated process,challenging the long-held view of this pathway as purely constitutive. In addition, we identified novel mechanisms regulating the ER exit of procollagen involving TRAPPC2,mutated in spondyloepiphyseal dysplasia tarda.
2.Phosphoinositides in Membrane Dynamics. We pioneered the studies of phosphoinositide signaling at the Golgi. We later uncovered how phosphoinositides regulate glycosphingolipid synthesis.
3.Translational Applications in Lowe Syndrome. Our work on the phosphatase OCRL, mutated in Lowe syndrome (LS), has contributed to understanding the disease’s cellular basis, particularly in the endolysosomal system. Using insights from fundamental studies, we developed a phenotypic screen that led to the identification of a small molecule capable of rescuing cellular defects in patient-derived cells. This compound has shown efficacy in a mouse model of LS and is now progressing toward a phase II clinical trial.
4.Membrane Contact Sites. We developed a FLIM/FRET-based platform to visualize ER–TGN contact sites and revealed their role in membrane trafficking. More recently, we demonstrated that disruption of ER–endosome contact sites contributes to aberrant activation of the NLRP3 inflammasome, linking organelle cross-talk to immune regulation.
5. SARS-CoV-2 Replication Organelle Biogenesis In response to the COVID-19 pandemic, my lab contributed to understanding the biogenesis of the SARS-CoV-2 replication organelle, providing mechanistic insights into coronavirus-host interactions.
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