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Results

This preliminary integrative analysis suggests a

pivotal role for immune system in the brain

changes of AD patients carrying the ApoE4

genotype and, to a lesser extent, of ApoE2

carriers. Endosome components showed the

strongest enrichment in the ApoE2 stratum. For

ApoE4 subjects, lipoprotein particles (GO CC)

and blood vessel morphogenesis (GO BP) were

also shown to play a role in AD pathology (Figure

4). In the ApoE3 stratum, sarcomere and axon

were the most prominent CC GO categories.

Endosomal and lipoprotein related categories

observed in the brain study were also seen at the

blood level. By contrast, blood biomarkers did not

show enrichment on immune system related

pathways.

Figure 2: ApoE2, E3 and E4 list of candidate genes

Figure 3: Integrative results GO BP enrichment ApoE4

Value of IMI collaboration

IMI has made it possible the collaboration

between private and public entities allowing the

joint effort of professionals from very different

disciplines that has maximized the value of the

project and would no have taken place otherwise.

Impact & take home message

These results revealed promising candidate

genes and pathways that might help to elucidate

the mechanisms by which APOE affects the AD

risk. Additional OMICS data representing

complementary biological layers will soon be

available to the ADAPTED consortium and further

contribute to the interpretation of these results.
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Challenge

Apolipoprotein E (APOE) ε4 allele is the most

prominent risk factor for sporadic Alzheimer’s

disease (AD), but the molecular bases of ApoE4

pathology are still unknown. The aim of

ADAPTED project is to identify ApoE allele

specific signatures using a multi-omics integrative

approach on publicly available datasets divided in

three strata according to ApoE genotype (ApoE2:

ε2/ε2 and ε2/ε3; ApoE3: ε3/ε3; ApoE4: ε3/ε4 and

ε4/ ε4).

Approach & Methodology

A stratified re-analysis of human OMICS data

from consortia and public data sources for the

three major genotypes ApoE2, ApoE3 and ApoE4

was performed. The analysis included 9 genome

wide association studies (GWAS) and 5 studies

with gene expression data for AD cases and

controls measured in brain tissue and blood. The

strategy followed goes from the independent

analysis of the different datasets stratified by

ApoE to a unified ranking list of candidate genes

per strata by integrating results across the two

data types (Figures 1&2). Pathway analysis was

applied to the gene level results.

Figure 1: Analysis pipeline
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