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Abstract

Background: In the last decade, extensive research has emerged into understanding
the impact of risk factors for Alzheimer’s Disease (AD) on brain function in pre-
symptomatic stages. Here, we focused on the apolipoprotein e4 (APOEe4) gene, the
major genetic risk factor for sporadic AD, and its effect on brain function in early
adulthood.

Method: In the first part of the study, we systematically reviewed the multimodal
functional neuroimaging literature, exploring its relationship with cognition, and the
potential effects of other variables including the demographics, other risk factors,
and methodological and analytical choices. While the studies demonstrated consistent
alterations of APOEe4 carriers in brain connectivity and activity; the results of fMRI
studies covered mostly the differences in the directionality using standard connectivity
and activity measures. In the second part of this study, we aimed to address this gap
by using the graph theory analysis to explore the dynamic behaviour of the six resting-
state networks of interest in young APOEe4 carriers versus non-carriers (n= 129, aged
17-22).

Result: Average Path Length and Closeness Centrality were consistently disrupted,
pointing to network reorganisation in multiple resting-state networks, albeit using
different mechanisms.

Conclusion: This study is the first to demonstrate the restructuring of multiple resting-
state networks in young adults modulated by the APOE genotype.
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