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New developments in organelle-selective lipid labeling (1): toward genetic screening
('Graduate School of Engineering, Kyoto University, °JST PRESTO, *JST ERATO) OMasaki
Tsuchiya!?, Itaru Hamachi'*

We previously developed a technology for the selective labeling and fluorescence imaging
of phosphatidylcholine (PC) in target organelles (Nat. Chem. Biol., 16, 1361, 2020). This
approach involves the metabolic incorporation of azido-choline into cellular phospholipids,
followed by a spatially limited click reaction that enables the visualization and quantitative
analysis of interorganelle lipid transport in live cells. Here we couple organelle-selective lipid
labeling with CRISPR screening to identify key regulators of PC metabolism. In our genome-
wide phenotypic screens with subcellular resolution, known genes involved in biosynthesis and
intracellular trafficking of PC were enriched in the top-ranking genes. We also identified and
validated previously uncharacterized proteins that modulate abundance of newly synthesized
PC, highlighting the applicability of our lipid labeling technique to genetic screens.
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