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Introduction. Alzheimer's disease (AD) is a neurodegenerative disorder primarily characterized by progressive cognitive decline. The amyloid hypothesis, which posits that Aβ aggregates accumulate from the early stages of the disease and are a causative factor, is widely accepted. Indeed, antibody therapies targeting aggregated Aβ have begun to gain approval in various countries. However, at the time of AD diagnosis, multiple pathologies appear independent of amyloid pathology, making fundamental treatment difficult. Among these is microglial pathology, and reports of the involvement of many genetic risk factors for AD suggest its importance. We previously reported that reduced activity of lipid flippase (LF), which regulates lipid transport within lipid bilayers, represents a molecular mechanism for vesicular transport dysfunction, a pathological condition within neurons that complements the amyloid hypothesis (Kaneshiro et al., iScience 2022, Takasugi et al., Cells 2023). However, it remains unclear whether similar changes in LF activity occur in microglia during pathological states.

Aims. This study aimed to elucidate the contribution of LF activity changes in microglial pathology, focusing on the analysis of ATP8B4, the active center of LF, which has been identified as a novel genetic risk factor for AD.

Methods. We generated a highly specific antibody against ATP8B4 and established an ATP8B4 expression system harboring AD-associated mutations to analyze ATP8B4 properties. Furthermore, using BV-2 cells, a mouse-derived microglial-like cell line, we established knockout cells for LF-related factors, primarily ATP8B4. We then examined whether microglial functional changes were observed by measuring the expression changes via RNA sequencing (RNA-seq) and assessing the basal ability as microglia.
Results. It has been revealed that ATP8B4 mutations cause a loss of stability. We are currently analyzing the knockout cells and plan to report the results in this presentation.

Discussion. The loss of stability due to ATP8B4 mutations suggests that its loss of function may significantly impact the onset of AD, making knockout cells a promising model for studying AD.

