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Introduction:
Alzheimer’s Disease is a neurodegenerative condition associated with the accumulation of two
misfolded proteins, amyloid-beta (Aβ) and tau [Busche, Hyman 2020]. We use whole-brain
modeling techniques to study the impact of both Aβ and tau on the dynamics of regional
behaviors in AD, discerning the impact of each protein in isolation and in combination, and
being able to assess their relative weights on contributing to abnormal brain activity, and going
beyond previous approached that only focused on a single type of burden [Stefanovski et al.
2021].

Methods:
We use the Balanced Dynamic Mean Field (BEI) model [Deco et al. 2014], which can reproduce
the fMRI activity based on interactions of excitatory and inhibitory neural populations
interconnected by white matter tracts. In this model, local (i.e., regional) dynamics are driven by
the interactions between these populations, and with the net output of other areas, as mediated
by the anatomical connectivity matrix. We use this model to find the optimal parameters that
best describe the effects of Aβ and tau on the excitation-inhibition balance of the local nodes.



Results:
We found a clear dominance of Aβ over tau in the early disease stages (Mild Cognitive
Impairment, MCI), while the protein tau dominates over Aβ in the latest stages (manifest
dementia, AD). We identify crucial roles for Aβ and tau in complex neuronal dynamics and
demonstrate the viability of using regional distributions to define models of large-scale brain
function in AD.

Discussion:
Our study provides further insight into the dynamics and complex interplay between these two
proteins, opening the path for further investigations on biomarkers and candidate therapeutic
targets in-silico.
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