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Science
Dementia is the term used to classify a syndrome characterized by progressive
deterioration of cognitive functions including memory, learning, language, comprehension
and judgment and it is caused by a pathological affliction of the brain. Currently, an
estimated 46.8 million people worldwide are living with dementia and up to 75% has a
diagnosis of Alzheimer disease (AD). The estimate is indicative of a global epidemic, with AD
in a leading position. AD is primarily characterized by loss of memory and deterioration of
additional cognitive functions; it mainly affects older people (late-onset (LO) AD) but up to
10% of patients presents the clinical symptoms at younger age (<65 years, early-onset (EO)
AD), even in their thirties. LOAD is a complex disease with an estimated heritability of 7080%, EOAD is almost entirely genetically determined. In fact, families with inherited form of
disease were pivotal for the identification of three causal AD genes: amyloid precursor
protein (APP), presenilin 1 (PSEN1) and presenilin 2 (PSEN2) and one major risk factor for
both EOAD and LOAD: apolipoprotein E (APOE). These discoveries featured the early 1990s
and served as basis to the current knowledge of the disease mechanism. Unfortunately,
mutations in these genes explain only 5% of EOAD patients, thus the majority of EOAD
patients remains genetically unexplained.
AD is still an incurable disease and the available treatments can only alleviate some
symptoms. There is a pressing need to improve our understanding of AD pathogenesis to
enable the development of disease-modifying therapies.
The aim of this PhD project is to explore the missing genetic etiology of AD in order
to gain insights in novel genes and pathways able to contribute to a better understanding of
AD pathogenesis. In order to achieve this goal, state-of-the-art genetic and genomics
technologies are applied to patients with high genetic load, both families with inherited form

of disease and EOAD patients in general. This gene hunting approach aims to identify novel
candidate gene(s) for neurodegenerative dementia and, additionally, to investigate the
candidate gene(s) in follow-up studies. The final goal is to provide novel insights in the
disease mechanism and to identify additional molecular targets for the development of
more effective therapeutic strategies.
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