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Alzheimer’s disease (AD) is the most
common neurodegenerative disorder in
the elderly. While genetic predisposition
plays a major role, it is not sufficient to
fully explain disease onset and
progression [1][2]. The increasing
availability of large multimodal or
multiomics datasets offers an opportunity
to investigate AD molecular
heterogeneity through integrative
approaches [3][4][5].

We analyzed subjects from the ROSMAP [6][7] study, including AD,
mild cognitive impairment (MCI), and no cognitive impairment (NCI)
individuals. Whole-genome sequencing (WGS), RNA-seq,
proteomics, lipidomics, and metabolomics data were integrated using
MOVICS, an R-based multi-omics clustering framework [8]. An
explorative analysis was conducted through clustering performed
across all pairwise and combined group comparisons and correlation
of the identified clusters with the following clinical features: sex,
diagnosis, education level, APOE genotype, and CERAD score.

A key finding of this study is that across all group comparisons and integration strategies,
clustering solutions showed consistently high silhouette scores, highlighting the statistical
robustness of these clusters.Another key finding is that WGS–RNA-seq integration generated
molecular clusters distinct from those obtained via lipidomic and metabolomic; moreover these
clusters showed significant associations with different and often complementary, sets of
clinical features. with respect to the clusters identified in the lipidomic and metabolomic
integrations.

Our findings demonstrate that comparisons among AD, MCI, and NCI subjects uncover distinct molecular subtypes
whose clinical relevance depends on the type of data integration performed, with each integration strategy capturing
complementary aspects of clinical variability. In the near future we plan to add a supervised analysis, that for each
data integration type will assess the classification performance of the list of features of the most statistically
robust clusters (having the highest average silhouette score). This classification power will evaluate the ability to
discriminate between 1) the clusters of subjects found by MOVICS and 2) the classes of the clinical features found
significant by statistical tests.

Furthermore, we plan to validate the robustness of the clusters and of the features lists in independent studies (e.g.,
ADNI [9], MSBB) of multi omics data, in order to assess the reproducibility of the identified molecular signatures
towards the precision medicine objective in AD.
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