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A. Personal Statement

| am an Assistant investigator at TIGEM and my work is focused on the study of the contribution of membrane
trafficking and phosphoinositides metabolism to organelle homeostasis in order to decipher the molecular basis of
inherited diseases. | worked for several years in the field of Biomedicine at the Telethon Institute of Genetics and
Medicine (TIGEM), where | started as a postdoc after a PhD in Developmental Biology at the Stazione Zoologica Anton
Dohrn in Naples. During the PhD, | also spent one year in Lyon, in the laboratory of Prof. Vincent Laudet at the Institute
of Functional Genomics in Lyon (France), where | characterized the function of an orphan nuclear receptor (CiNR1) as
a bona fide thyroid hormone receptor of the ascidian Ciona intestinalis. After three years as EvoDevo biologist, | joined
TIGEM as Postdoctoral Fellow in the lab of M.A. De Matteis where | focused my research interest on the study of the
basic cell biology aspects of Lowe Syndrome and on the development of new therapy for this disease(1-3). Most of
my work has been carried out in the context of this rare multisystemic neuromuscular-kidney disease, for which in the
last years | contributed to the identification of a new cellular role for OCRL (in autophagosome-lysosome fusion) and
worked on the development of microscopy-based phenotypical screening (by High Content microscopy). This
approach led to the identification of drugs that in cells from Lowe patients were able to rescue disease-relevant
phenotypes. Then | worked to translate in vivo the results obtained in vitro by using the mouse model of Lowe
syndrome, which | also contributed to characterize. Other interests regard the study of intracellular trafficking of
autophagic proteins and the regulation of key cellular functions, such as protein synthesis and their dependence on
nutrient availability. | acquired a strong expertise in the cell biology of membrane trafficking, phosphoinositide
metabolism and cutting-edge microscopy. My expertise and research interests include human genetics, molecular
therapy, molecular and cellular biology, with a particular interest in intracellular trafficking (endolysosomal and
autophagy pathways)(4). My laboratory is also currently developing kidney organoids to model Fabry Disease and
Cystinosis and to define the spatiotemporal progression of two Lysosomal storage diseases. The use of hESCs and
patient-derived iPSCs to differentiate specific cell lines (muscle cells, cardiomyocytes, kidney epithelial cell lines) and
3D systems such as spheroids and kidney organoids is a growing interest and expertise of the laboratory and is used
to generate more physiologically relevant in vitro model to study inherited diseases.
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Contributions to Science

In the last years | contributed to the identification of a new cellular role for OCRL. OCRL encodes for a
phosphatidylinositol 4,5 bisphosphate 5-phosphatase and is the gene mutated in Lowe Syndrome. We have
described a novel mechanism that is triggered by mitochondrial DNA (mtDNA) delivery to lysosomes occurring
when autophagosomes (that can also contain mitochondria) fuse with lysosomes. In this scenario, mtDNA is
fragmented in the lysosomal lumen and mtDNA fragments can be recognized by Toll-like receptor 9-TLR9 that
activate a signaling cascade culminating with the recruitment of PIP5K1a and b, two phosphoinositide kinases that
generate Pl4,5P2 on autolysosomal membranes. Pl14,5P2 synthesis on autolysosomes is required for proper
recycling of autophagosome components (such as the SNARE STX17). However, the levels of autolysosomal
PI4,5P2 has to be restricted in time and space and, for this purpose, OCRL is recruited on autolysosomal
membranes to consume the Pl4,5P2 that, if accumulated have deleterious effects on autophagic flux. | also
contributed, in a more translational project, on the identification of potential correctors for Lowe syndrome, by
microscopy-based phenotypical screening (by High Content microscopy) on kidney cells. This approach led to the
identification of drugs that in Lowe cells were able to rescue disease-relevant phenotypes. Then | worked to
translate the in vitro results using the mouse model of Lowe syndrome, that | also contributed to characterize.
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2. In addition, | also worked on other projects regarding the autophagy pathway. In particular | contributed to
projects focused on the role of ER-phagy in the control of procollagen homeostasis, on the intracellular trafficking
of autophagic proteins and on the regulation of key cellular functions, such as protein synthesis, in course of
nutrient deprivation. In this context | contributed to the identification of a regulatory axis that, through the nuclear
translocation of TFEB that increases the expression of GADD34 that, in turn, dephosphorylates p-elF2a and
guarantees the reactivation of protein synthesis when nutrients are absent and global protein synthesis is
supposed to be inhibited.
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