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ABSTRACT 
Mucopolysaccharidoses (MPSs) are inherited metabolic diseases caused by the deficiency of lysosomal enzymes needed to catabolize glycosaminoglycans (GAGs). The progressive accumulation of undegraded GAGs in MPSs leads to multiple organ dysfunctions that vary depending on the specific GAG deposited and the enzyme deficiency involved. MPS patients exhibit mental retardation, behavioral problems, cardiac disorders, bone defects, and growth delays, with death typically occurring in their second or third decade of life. Current treatments for MPSs have variable clinical efficacy, and, in most cases, they are not curative but only ameliorate some clinical symptoms. Particularly for MPS IIIB, no curative treatments exist due to the inability of the lysosomal enzymes, used in Enzyme Replacement Therapy (ERT), to cross the blood-brain barrier. The lack of cures for the neurological defects of MPS patients makes the identification of novel pathogenic mechanisms and therapeutic targets a critical area of research. In this scenario, our research group is actively investigating the molecular basis of MPS disease, from the role of the heparan sulfate proteoglycans to the signaling pathways controlling lysosomal trafficking, by the use of different cellular models of the disease and the mouse model of MPS IIIB. Additionally, we have developed new therapeutic strategies based on the use of iminosugars or recombinant proteins for the treatment of MPSs. These approaches have demonstrated preclinical efficacy in cellular models and in the MPS IIIB mouse model. Currently, our research group is investigating the deregulation of the mitochondrial energy metabolism and the mitochondrial dependent signaling pathways in the MPS IIIB disease.
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