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Expression and functional profiling of sphingolipid enzyme
network in the Drosophila nervous system
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Sphingolipids are a diverse group of lipids serving as both
structural components and signaling molecules. Their synthesis
and degradation are regulated by a set of sphingolipid-
metabolizing enzymes, mutations of which lead to various types
of neurological disorders. To systemically reveal how
sphingolipid homeostasis is maintained, we have generated a
complete set of reporter flies to visualize the entire network of
sphingolipid metabolizing enzymes. The reporter flies were
CRISPR-engineered to knock-in HA-T2A-Gal4 cassette at the c
terminus of the coding region in the endogenous locus, allowing
for expression profiling at both the transcription and translation
levels. Using this toolset, we constitute a 4D map of the
enzymatic network, showing the spatiotemporal patterns of the
expressing cells and functioning cells of each enzyme in the
larval and adult CNS, as well as the leg as a peripheral tissue, in
the contexts of normal aging, metabolic challenge, and
neurodegenerative diseases. Our preliminary results identify
distinct cell types for ceramide synthesis and degradation and
highlight the glial role in degrading complex sphingolipids. Our
data also suggest an expansion of several key metabolizing
proteins from its specific glia types to subsets of neurons,
underscoring the importance of neuro-glia communication. We
argue that there is not an omnipotent cell in the brain that does
everything to cell-autonomously regulate sphingolipid
homeostasis. Furthermore, our screen also reveals candidate
genes of regulators of neurodegenerative disease, and I will
discuss the possible mechanisms of individual genes in the
presentation.
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