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Research Abstract

Alzheimer’s disease (AD) is the most common form of dementia, with over 35 million people
suffering from it worldwide, and it constitutes a personal and societal tragedy of immense
proportions. Fifty years of intense research have revealed many key elements of the biology of
this neurodegenerative disorder. However, our understanding of the molecular bases of the
disease is still very limited, and the available medical treatments for AD are purely symptomatic
and hardly effective. It is now clear that the modulation of a single target is unlikely to yield the
desired outcome, and we should move from gene-centric to network-centric therapeutic
strategies. In addition, we should focus on early (asymptomatic) phases of AD, before the brain



damage is irreversible, and the identification of molecular biomarkers to monitor the response of
patients is paramount.

Accordingly, the main objective of our proposal is the identification of novel biomarkers in AD to
monitor the onset and progression of the pathology from very early stages, and to discover
combinations of drug targets and chemical compounds able to modify the biology of the
disease. We will first run proteomics and transcriptomics experiments, in AD mouse models, to
reveal the organization of proteins and genes that are up- or down-regulated at different ages
and AD stages, and their potential translocation into/out of mitochondria. We will then construct
the AD-associated network, incorporating clinical data, which we will use as a framework for the
integration and analyses of the —omics data collected. We will transform the static data
shapshots, corresponding to the different AD stages, into a dynamic model able to explain the
progression of the disease, providing hints as to the best strategies to monitor and modulate AD
evolution. We will finally design and validate a systems pharmacology strategy, based on
concerted multi-target perturbations with small molecules, to modify the biology of the disease.
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