Analysis of the impact of lipid flippase dysfunction on Alzheimer's disease pathology
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Introduction. Amyloid β (Aβ) accumulates and aggregates in the brains of patients with Alzheimer's disease (AD), and it is believed that this contributes to the neurotoxicity and pathogenesis of AD (the amyloid hypothesis). However, developing AD therapeutics that target Aβ toxicity has proven challenging, highlighting the need to elucidate Aβ-independent mechanisms that can complement the amyloid hypothesis. Impaired vesicular transport in the early stages of AD has recently emerged as a promising new mechanism that could complement current AD pathogenesis hypotheses and be fundamental to disease onset. This pathology emerges prior to Aβ accumulation in the brains of patients and is implicated in metabolic alterations of the amyloid precursor protein (APP). Nevertheless, many aspects of this process remain unclear, including its molecular mechanisms. Nevertheless, many aspects of its molecular mechanisms remain unclear. Lipid flippases, composed of TMEM30A and P4-ATPase family proteins, regulate vesicular transport by forming asymmetric lipid bilayers. Our laboratory has demonstrated that reduced flippase activity caused by the interaction between the Aβ precursor βCTF and TMEM30A leads to impaired transport.
Aims. The aim of this study was to analyse in detail the impairment of vesicular transport and the metabolic changes of APP caused by altered lipid flippase activity, and to elucidate the mechanism and its relationship to the pathological state.
Methods. The expression of lipid flippase components was reduced via RNAi-mediated knockdown, after which levels of APP and its metabolites were analysed. Analysis of the impact on vesicular transport dysfunction is also underway.
Results. Reduced expression of lipid flippase components resulted in a decrease in full-length APP levels and an increase in extracellular Aβ.
Discussion. It has been suggested that reduced lipid flippase activity may regulate APP metabolism. Elucidating the molecular mechanisms underlying changes in APP metabolism and their association with vesicular transport dysfunction is expected to clarify the relationships between AD pathologies and lead to the development of novel AD therapies.
