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High levels of Reactive Oxygen Species (ROS) cause
neurodegeneration. We previously found that high levels of ROS lead
to lipid droplets (LD) accumulation prior to neurodegeneration. These
lipids are heavily peroxidated. We showed that increasing ROS in
neurons alone will cause glial LD accumulation, suggesting that lipids
are transferred from neurons to glia. We therefore explored the
sources of energy and lipids that lead to LD accumulation in glia. We
found that lactate is a critical source of energy for glial LD
accumulation. Importantly, the lipids produced in neurons depend on
fatty acid transport proteins and apolipoproteins for their transport
and accumulation into glia. Surprisingly, human APOE2 and APOE3
alleles can functionally substitute for the fly apolipoprotein, Glaz in
lipid transport. In contrast, APOE4, the most important Alzheimer’s
Disease susceptibility allele is severely impaired in lipid transport and
acts as a loss-of-function mutation. We argue that Apoe is required
for LD formation in glia and these LD play a protective role by
scavenging ROS via peroxidated lipids.
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Hugo Bellen is a Howard Hughes Investigator and Distinguished
Professor at the Baylor College of Medicine, USA. His group has
made seminal contributions to our understanding of nervous
system development and neurodegeneration, using the vinegar fly
Drosophila melanogaster as a model. In addition Professor Bellen
has pioneered many of the genetic technologies widely used in
Drosophila research worldwide. As part of the NIH Undiagnosed
Disease Network, his lab uses the fly to identify the genetic cause
of neurological diseases, and aid in the functional annotation of the
human genome. Professor Bellen’s research demonstrates the
benefits to human health that can emerge from parallel studies in
flies and humans.
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