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    Abstract
SEIPIN, an ER membrane protein, plays critical roles in lipid droplet (LD) formation and lipid storage. Dysfunction of SEIPIN causes a variety of human diseases, including lipodystrophy, neuropathies, and male and female infertility. However, the cellular and molecular mechanisms of SEIPIN in causing these diseases are poorly understood. To address such mechanisms, we investigated the functional roles of R01B10.6 (seip-1), the sole SEIPIN1 ortholog in C. elegans, using CRISPR/Cas9 gene editing, and transcriptional assays. SEIP-1::mScarlet is widely expressed throughout development in C. elegans. Three full gene deletion mutants, generated by CRISPR/Cas9, displayed penetrant embryonic lethality. EM imaging and the visualization of reporter genes revealed that the lipid-rich permeability barrier, the innermost layer of the C. elegans embryonic eggshell, was defective or missing. Intriguingly, depletion of SEIP-1 revealed a perturbed gene expression pattern for fatty acid biosynthesis enzymes, in agreement with the disrupted permeability barrier formation phenotype of the embryos. Lastly, dietary supplementation of PUFAs rescued the embryonic lethality and defective permeability barrier in the deletion mutants. In sum, our study suggests that SEIP-1 may maternally regulate LD biogenesis and maintain lipid homeostasis to orchestrate the formation of the lipid-rich permeability barrier, which is crucial for eggshell formation and embryogenesis.
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