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ABSTRACT 
1. Noncoding-RNA regulated gene networks in cancer.
Klhl14 is a subunit of Cullin-RING ligase 3 ubiquitin ligase complex, highly enriched in thyroid since early embryonic development, together with its antisense RNA Klhl14-AS. We have demonstrated that Klhl14-AS is a competing endogenous RNA regulating differentiation and survival factors in thyroid cancer and, more recently, we have shown that Klhl14 expression is strongly reduced in anaplastic thyroid cancer and in different in vivo and in vitro models of thyroid cancer, being invariably associated with loss of differentiation. Rescue of Klhl14 expression in neoplastic thyroid cells reduces cell proliferation and increase apoptosis. On the other side, Klhl14 loss of function in normal thyroid cells affects the expression of several regulatory as well as functional thyroid markers. All these findings suggest that Klhl14 and its antisense lncRNA could be considered as novel tumor suppressors in thyroid cancer, by also revealing their physiological role in the maintenance of a fully differentiated and functional thyroid phenotype. We are currently dissecting the pathways downstream to this sense-antisense pair and analyzing their possible cross-regulation in thyroid homeostasis and neoplastic transformation.

2. Molecular pathogenesis of rare neurodegenerative diseases.
- Lafora disease (LD) is an autosomal recessive myoclonus epilepsy with onset in the teenage years leading to death within a decade of onset. LD is characterized by the overaccumulation of hyperphosphorylated, poorly branched, insoluble, glycogen-like
polymers called Lafora bodies. The disease is caused by mutations in either EPM2A, encoding laforin, a dual specificity phosphatase that dephosphorylates glycogen, or EMP2B, encoding malin, an E3-ubiquitin ligase. About 200 cases of LD have been diagnosed worldwide, 30 of which in Italy. Most of the Italian cases are due to biallelic mutations in EPM2B, while EPM2A mutations are less frequent. In our NGS facility we recently diagnosed with LD an individual carrying an ultra-rare pathogenic variant in homozygous state, with both parents being carriers, although non-consanguineous. As the affected patient shows a very severe form of LD, our aim is to characterize at the molecular level the effects of this specific variant in primary fibroblasts from the patient. Studies on mRNA and protein from the mutant gene are currently in progress.
- CLN3 Batten disease (BD), is a lethal pediatric recessive neurodegenerative disorder of lysosomal storage. CLN3 gene loss of function leads to significant accumulation of glycerophosphodiesters (GPDs), thus disrupting lysosomal lipid homeostasis. Glycerophosphoinositol (GroPIns) is the most abundant GPD accumulated in BD lysosomes. This project has two aims. A) generate cellular models of BD to unveil the role of GroPIns in disease pathogenesis. IPSc from BD patients will be used to obtain neuronal precursor cells in which GroPIns dynamics will be studied using a novel molecular fluorescent probe able to selectively bind GroPIns (GBD). B) develop diagnostic tools to measure GroPIns in biological fluids. Gold or cellulose nanoparticles will be functionalized by GBD binding and tested for their use as diagnostic tool to measure GroPIns in extracellular fluids and in serum from patients.
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