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Summary

The project aims to characterize the early stages of the neurobehavioral development and
investigate early pharmacological interventions for Rett syndrome (RTT), a rare, monogenic
disorder caused by sporadic mutations in the gene encoding the epigenetic factor methyl-
CpG-binding protein 2 (MECP2). Females are primarily affected and acquire severe
cognitive, social, motor and physiological impairments at toddlerhood. As the early stages
of development appear normal, diagnosis usually occurs around two years of age, after the
closure of multiple critical periods of brain development. The recent approval (March 2023)
of the first-ever treatment for RTT makes early diagnosis the main forthcoming clinical
challenge, to allow timely intervention. Given the urgency of improving the quality of life of
girls with clear symptoms, only a few research groups have so far studied the mild alterations
that are nonetheless already noticeable in the early stages of development. However, the
complex nature of RTT, combined with the small number of patients, challenges the finding
of consistent signs of pathogenesis that could be tailored for diagnosis acceleration.

This project aims to characterize in detail the postnatal stages of developmentin RTT mouse
models to identify early molecular and behavioral alterations that may inform diagnosis
acceleration and spot druggable targets, and to evaluate early interventions tailored at
counteracting the pathogenic process leading to regression. The use of 4 distinct mouse
lines carrying mutations commonly found in patients with RTT, together with state-of-the-art
molecular and computational tools will allow us to draw robust and potentially generalizable
conclusions about the role performed by MeCP2 in neurobehavioral development.
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