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Title
Regulation of Aβ and Tau Pathology by ApoE Isoforms in a Lipidation-Dependent 
Manner
Abstract
Lipids play fundamental roles in maintaining brain function, serving not only as structural
components of membranes but also as regulators of signaling, energy metabolism, and
intercellular communication. Disruption of lipid homeostasis has been increasingly recognized
as a key contributor to neurodegenerative disorders, particularly Alzheimer’s disease (AD).
Among lipid-associated proteins, apolipoprotein E (ApoE) is central to cholesterol and
phospholipid transport in the brain. Human APOE exists in three major isoforms (E2, E3, and
E4), with ApoE4 conferring the strongest genetic risk for late-onset AD, while ApoE2 is
considered protective. Mechanistically, the Aβ–Tau hypothesis of AD posits that Aβ
accumulation initiates a cascade leading to downstream tau pathology, ultimately driving
neurodegeneration. ApoE isoforms differentially influence each step of this process, regulating
Aβ aggregation and clearance, tau phosphorylation, synaptic integrity, and neuroinflammation.
ApoE’s influence on these cascades is thought to be modulated by its lipidation state, which is
regulated by astrocytes and may determine whether ApoE acts in a protective or pathogenic
manner. However, many previous studies have relied on recombinant ApoE proteins, which
lack physiological lipidation, making it difficult to fully capture isoform-specific functions in
disease-relevant contexts.
After relocating to the University of Melbourne in 2023, I established a cell-based biological
system to dissect ApoE isoform-specific functions under controlled conditions. Because
lipidation is thought to critically shape ApoE’s stability, receptor interactions, and lipid
transport capacity, my approach incorporates culture conditions that mimic differential
lipidation states. Using a doxycycline-inducible ApoE expression system in U251 astrocytoma
cells, I can generate conditioned media enriched with ApoE2, E3, E4, or the rare E3-
Christchurch variant under variable serum conditions. To investigate downstream effects in
neurons, I combined this platform with a tau visualization system, enabling dynamic
assessment of tau phosphorylation and aggregation in response to ApoE-conditioned media
and Aβ exposure. Together, these experimental frameworks provide a foundation to clarify
how ApoE isoforms and their lipidation status orchestrate pathological processes in
Alzheimer’s disease, and to identify molecular pathways that may be targeted for therapeutic
intervention.
In this seminar, I would also like to introduce the novelty of these approaches, which allow the
study of physiologically relevant, lipidated ApoE in a controlled cellular context.
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