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Project description (Number of characters, including spaces: 2.000 - 3.000): 

Prader-Willi syndrome (PWS) is a neurodevelopmental disorder characterized by hyperphagia, obesity and 
growth hormone deficiency. The patients often exhibit intellectual disability and psychiatric disorders. PWS is 
an imprinting disorder caused by the loss of expression of one or more paternally expressed genes in the 
15q11.2-q13 locus. Three distinct genetic alterations can lead to PWS: (a) paternal interstitial deletion (65-75% 
of cases), (b) maternal uniparental disomy (UPD) (20-30%) and (c) imprinting defects (IC) (1-3%) (1). 
The 15q11-q13 region contains different coding and non-coding elements whose specific contribution to the 
disease is still unknown (2). However, recent studies have suggested that the SNORD116 snoRNAs cluster is 
particularly important for the pathogenesis of PWS since its absence in the paternal chromosome is 
causative of PWS phenotype (3). There is also a considerable heterogeneity in the clinical manifestations not 
fully consistent with the different genetic causes. However, PWS patients with UPD have a higher risk for 
autism spectrum disorder (ASD) and later in life they can develop more frequently psychosis. Currently, PWS 
patients are treated with growth hormone (GH) to overcome the deficiency in producing this hypothalamic 
hormone and with generic antipsychotics with relevant side effects. The lack of understanding of the 
pathomolecular mechanisms of this disorder is preventing the development of effective treatments. To this 
goal, the development of reliable experimental models is of invaluable importance for gaining new 
knowledge. Murine models mutated for the PWS homologue genes do not fully recapitulate the complexity of 
the human pathological traits (4). Moreover, although induced pluripotent stem cell (iPSC) lines have been 
generated from PWS patients, these cells have not yet been extensively studied (5-7). A possible therapeutic 
strategy relies on the reactivation of the maternally silenced genes in the PWS genomic region. On this line, 
recent studies have shown that the use of pharmacological inhibitors of the H3K9 methyltransferase G9a or 
DNA methylases can restore in part the expression of PWS genes in human cells and mouse models (8-10). 
Although these results have strong translation potential their lack of specificity raises important concerns for 
future therapies. Thus, targeted epigenetic approaches would be needed to overcome these limitations. 
Understanding the pathological phenotypes in human neurons is a crucial need in order to determine the 
direct consequences of the affected genetic elements and to develop novel therapeutic approaches. 
To gain insights into the pathogenetic mechanisms of PWS, we will analyze human neurons from PWS 
patients with different genetic causes. To define new potential therapeutic interventions, we will evaluate if 
we can restore gene expression in the silenced maternal chromosome of PWS neurons using CRISPR/dCas9 
technology. 

Skills to be acquired by the student (Number of characters, including spaces: max 600): 

- To work independently in the lab 
- To be able to ask and answer interesting scientific questions 
-To generate and characterize human neurons derived from iPSC cultures 
- To analyze the phenotype of neurons with different genomic alterations 
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- To perform gene expression studies and to target the expression of silenced genes using CRISPR/Cas9 
technology 
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