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Microscopic observation on the effect of non-equilibrium flow on Ap-lipid membrane
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Alzheimer's disease is accompanied by aggregation and accumulation of amyloid B (AB),
whose molecular mechanism is important in the development of treatment and drug discovery.
In previous studies, it has been studied in closed systems such as a petri dish where the
monomer concentration decreases due to aggregation. However, since the brain is an open
system with a continuous production of AP from precursor protein, the monomer concentration
does not decrease by the aggregation. This inconsistency between in-vivo and in-vitro
environments hinders the elucidation of the molecular mechanism. In this study, we conducted
experiments in a microchannel where continuous AP inflow and outflow are possible. It was
confirmed that a non-equilibrium flow played a major role in the formation and growth of A3
aggregates (Fig. 1). Furthermore, it was suggested that a part of the lipid membrane formed a
complex tissue with the aggregate, with thinning the lipid membrane. The results of this study
are considered to be due to the combined effects of the open system on suppressing the decrease
in monomer concentration, the toxic conformation of A} by media flow, and the promotion of
nucleation and growth processes.
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