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Description of the Project (max 3,000 characters including spaces)

Buckgroundlgap of knowledge

Neurodegenerative dementias include diseases characterized by pathological and clinical
heterogeneity. Alzheimer's disease may present with typical amnestic phenotype or atypical
variants, including language-predominant presentations'. Frontotemporal lobar degeneration
may manifest with behavioral or language variants of frontotemporal dementia as well as other
nosological entities? Linguistic variants are grouped under primary progressive aphasia, a
syndrome characterized by isolated and progressive language impairment®. The factors
explaining why individuals develop specific clinical variants rather than typical presentations
remain poorly understood.

Growing evidence suggests that neurodevelopmental differences may contribute to this
variability*®. Language difficulties or specific learning disorders during childhood may influence
trajectories toward neurodegenerative diseasest. However, research in this field is limited by the
lack of instruments to retrospectively assess neurodevelopmental history in older adults.
Additionally, the native language spoken by an individual may influence both brain
development and clinical manifestations of neurodegenerative diseases’. Therefore, exploring
how cultural background interacts with neurodevelopmental differences to shape dementia
could provide interesting and useful insights.

Rationale and hypothesis
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Exploring the relationship between early-life vulnerabilities, brain connectivity and
neurodegeneration is essential to understand how neurodevelopmental differences affect
disease onset and progression.

We hypothesize that:

- neurodevelopmental differences may predispose to different manifestations of

neurodegenerative diseases;

- language difficulties and specific learning disorders during development represent markers of
selective vulnerability within specific neural networks;

- this effect may be influenced by the native language.

Objectives and specific aims

1. Develop, validate, and administer a structured digital-based retrospective questionnaire to

identify neurodevelopmental differences in patients with neurodegenerative diseases.

2. Explore the association between early-life vulnerabilities and neuropsychological, brain

connectivity, and fluid biomarkers of neurodegeneration.

3. Investigate whether this relationship is influenced by linguistic features of the Italian and

English languages.

Expected outcomes

It is expected that: 1) the digital-based questionnaire can retrospectively capture neurodiversity
in patients with neurodegenerative diseases; 2) specific associations will emerge between
early-life developmental difficulty and the clinical variant of neurodegenerative disorders; 3)
neurodevelopmental profiles may be associated with specific cognitive and connectivity
measures, supporting a lifespan model of selective vulnerability; 4) linguistic features of Italian
and English may influence the interaction between neurodevelopmental and

neurodegenerative disorders.

Skills that the student should acquire (max. 600 characters including spaces):

Year I. systematic literature review; definition of study procedures and methodology of clinical
studies; development of a clinical retrospective questionnaire; implementation of digital

platforms for questionnaire administration.

Year 2: become familiar with: procedures related to patient recruitment, including informed
consent, administration of neuropsychological tasks; training in the analysis of EEG data; data

management and analysis; Submission of research abstracts for scientific conferences.
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Year 3. apply classical and advanced statistical methods; data interpretation within a

development-degeneration framework; drafting and submission of scientific manuscripts.
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