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Lipid rafts are crucial modulators of amyloid B protein (AR) production and aggregation, leading to
the accumulation of neurotoxic AR oligomers in the brain. Recent findings suggest that lipid rafts are
pathological signaling platforms where AR oligomers exert synaptic failure and neurotoxicity. Thus
lipid rafts are attracted as the target for therapy of Alzheimer’s disease (AD). In other
neurodegenerative diseases, lipid rafts are also thought to be sites for aggregation and neurotoxicity.



We analyzed accumulation of AR, tau, a-synuclein in lipid rafts using mouse models of
neurodegenerative diseases, Tg2576 mice, TgTauP301L mice, and TgaSYN mice. AR oligomers, tau
and a-synuclein began to accumulate in lipid rafts from early age in each model mouse. Lipid rafts
may be common sites for protein aggregation in neurodegenerative diseases. Mating TgTauP301L
mice with Niemann-Pick type C1 model mice that defect intracellular transport of cholesterol,
defects of cholesterol transport accelerated accumulation of AR, tau, a-synuclein in lipid rafts, and
pretangle formation. Defects in cholesterol metabolism may accelerate protein accumulation in lipid
rafts, and may promote AD pathogenesis. Control of cholesterol metabolism in lipid rafts can be a
causative therapy for AD and also other neurodegenerative diseases.

Next we examined if signal transduction in lipid rafts is disturbed using Tg2576 and TgTauP301L
double transgenic mice (double Tg). In double Tg, phosphorylated tau accumulated in dendrites as
in AD brain. Phosphorylated tau colocalized with lipid rafts marker, flotillin. AR oligomers,
phosphorylated tau, fyn, GSK3B8, NMDA receptor, and AMPA receptor. Phosphorylated tau,
GSK.3B, fyn, phosphorylated NMDA receptor 2B increased in lipid rafts fraction of double Tg
mice compared to that of TgTauP301L mice. AR oligomers may induce neurotoxicity by impairing
signal transduction pathways in lipid rafts. From these findings lipid rafts may be important targets
for neurotoxicity
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