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    Abstract
Lipid droplets (LDs) are ubiquitous organelles that contain neutral lipids and are surrounded by a phospholipid monolayer. How proteins specifically localize to the phospholipid monolayer of the LD surface has been a matter of extensive investigations. Here we show that syntaxin 17 participates in LD biogenesis by regulating the distribution of acyl-CoA synthetase 3 (ACSL3), a key enzyme for LD biogenesis that redistributes from the endoplasmic reticulum to LDs during LD formation. Time course experiments revealed that syntaxin 17 binds to ACSL3 in the initial stage of LD formation, and that ACSL3 is released as a consequence of competitive binding of SNAP23 to syntaxin 17 in the maturation stage. We propose a model in which ACSL3 redistributes from the endoplasmic reticulum to LDs through association with syntaxin 17 and SNAP23-mediated dissociation from syntaxin 17. We also provide evidence that lipid raft-like structures are important for LD formation and SNAREs-ACSL3 interactions.
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