How do Lipids mediate Glial Cell Dysfunction in Neurodegeneration?

Pathogenic aging leads to neurodegeneration and imposes chronic metabolic stress on the brain, rewiring glial and immune programs and predisposing to neuroinflammation. My laboratory investigates lipid metabolism as a central causal driver of this neuroimmune dysfunction. Recently, we showed that accumulation of “fat” (lipid droplet accumulation) in microglia actively promotes neuroinflammation and neurodegeneration in Alzheimer’s disease, reframing lipids from passive byproducts to primary effectors of pathology. In this seminar, I will outline the mechanism of this metabolic remodeling and show that targeted molecules that lowers “fat accumulation” in microglia and astrocytes lowers inflammation, improves synapse integrity, lowers neuronal dystrophy and improves neuronal resilience in neurodegeneration. I will briefly introduce our neuro-inspired AI-based automation and drug discovery platform that identified the role of lipid composition in accumulated droplets, enabled metabolic target validation and cellular function in vivo, and led to discovery of new targets in the brain for therapeutic intervention. I will also introduce our CellTAC platform of cell-specific small-molecule degraders to precisely remove pathogenic proteins in glial cell populations. Together, I will show how metabolic dysfunction makes glial and immune cells go awry and highlight that mechanism-based targeted translational strategies and drug candidates restores homeostasis in neurodegeneration.












