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ABSTRACT 
Pluripotent stem cells (PSCs) can be derived from early mammalian embryos or generated through the reprogramming of somatic cells. These cells possess the remarkable ability to differentiate into all adult cell types, making them an invaluable tool for studying developmental biology in vitro and for creating human disease models.
Historically, our group has focused on the biology of PSCs, particularly the epigenetic, transcriptional and post-transcriptional mechanisms underlying the formation of specialized cell types (Musto et al., 2015; Navarra et al., 2016; Parisi et al., 2017; Parisi et al., 2021; Divisato et al., 2022; Piscitelli et al., submitted).
Over the past decade, we have dedicated significant effort to generating and characterizing human induced pluripotent stem cells (iPSCs) derived from fibroblasts of patients with genetic disorders (Manganelli et al., 2017; Parisi et al., 2018; Overeem et al., 2019; Manganelli and Parisi et al., 2019; Concilli et al., 2020; Gambardella et al., 2023). Once differentiated into disease-relevant cell types, these iPSCs offer unique models for investigating the molecular and cellular mechanisms of disease, as well as for drug screening.
In collaboration with Prof. Fiore Manganelli’s group at the Clinic of Neurology, we have developed iPSC-based models of the peripheral nervous system to study various forms of peripheral neuropathies, including Charcot-Marie-Tooth disease.
More recently, human iPSCs have increasingly been used to generate 3D culture systems, known as organoids, which mimic the structure and function of human organs in vitro. These systems are widely employed in developmental biology, disease modeling, and drug testing. In our lab, we have successfully produced hepatic organoids as advanced models for studying Wilson's disease and for evaluating targeted therapies, in collaboration with Dr. Polishchuk at TIGEM.
Since 2014, our group has also collaborated with Dr. Pezzella’s team to investigate the biocompatibility of eumelanin-based substrates with both undifferentiated and differentiated PSCs (Pezzella et al., 2015; Gargiulo et al., 2015; Silvestri et al., 2017; Amantea et al., 2023). Additionally, we maintain active research partnerships with Dr. Nuria Montserrat (IBEC, Barcelona), Dr. Massimiliano Caiazzo (Utrecht University and University of Naples “Federico II”), and Prof. Paul Wieringa (Maastricht University, The Netherlands) to develop novel 2D and 3D bioengineered disease models, including organoids.
In the past two years, we have also used our human stem cell-based systems to study the effects of specific compounds and proteins on iPSC-derived cell types such as cardiomyocytes and neurons (Cipollone et al., 2025; Emendato et al., under revision).
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