[image: ]Supplemental Figure 1 (Related to Figure 1). 
A) OCT frozen tissue sections stained with Oil Red O from WT mice treated with and without LPS. B) Quantification of LDs from mice treated with and without LPS; n=4 three images per section. ****<0.001. C) Liver TG was determined via colorimetric assay from mice treated with and without LPS; n=4. **<0.01. D) Liver fatty acid oxidation rates were determined as described in 60 from mice treated with and without LPS; n=4. **<0.01. E) Serum b-hydroxybutyrate was quantified from mice treated with and without LPS; n=4. ***<0.005. F) PGE2 was quantified from mice treated with and without LPS; n=6. G) Western blot analysis of cellular fractions. PLIN2-LD, aTubulin-Cytosolic, SERCA2-ER, COXIV-mitochondria, H3-nuclear. H) Western blot analysis of LDs isolated from mice treated with and without LPS. I) Quantification of Western blots normalized to total protein loading. 












































[image: ]Supplemental Figure 2 (Related to Figure 1). 
A) Western blot analysis of tissues collected from control WT and PLIN2 KO mice; n=3. Western blot analysis of PLIN2 was performed on liver, kidney, heart, eWAT, and muscle to confirm PLIN2 ablation. B-P) Innate immune, cytokine, and oxylipin gene expression in livers of mice treated with Veh or LPS. Data represent the mean ± SEM. Statistical significance was determined by two-way ANOVA. n= 6-8 mice per group. *P<0.05, **P<0.01, ***P<0.005, ****P<0.001. 
[image: ]
Supplemental Figure 3. (Related to Figure 1) 
A) WT and PLIN2 KO liver lysates from mice treated with and without LPS were harvested and clarified. Cytokine levels were assessed using the Proteome Profiler mouse Cytokine-XL Array Kit (R&D Systems). Membranes were imaged and quantified via densitometry. B) Results of cytokines impacted by PLIN2 ablation are shown as a fold change relative to internal controls. All antibodies are spotted in duplicate. Liver lysates from four mice per treatment group were combined 1:1:1:1 for a total of 400 mg total protein. Statistically significant changes were determined by two-way ANOVA. *P<0.05, **P<0.01, ***P<0.005, ***P<0.001.









































[image: ]Supplemental Figure 4. (Related to Figure 2)
A) Confocal images of AML12 cells treated with Veh or LPS and counterstained with AutoDOT to visualize LDs. B) Quantification of the number of LDs per cell. Quantification of AML12 LD numbers was performed on 20- 40 cells; *P<0.05 as determined by Student's t-test. C) cPLA2 activity was determined from AML12 cell lysates as described in the Methods section; n=8. ***P<0.001 as determined by Student's t-test. D) Prostaglandin E2 levels were determined from AML12 cell lysates treated with Veh or LPS for 16 h; n=16. **P<0.01 as determined by Student's t-test. E-G) Similar measures as A-D; only the data were collected from primary hepatocytes isolated from C57BL/6 mice; n=6-16. *P<0.05, **P<0.01 as determined by Student's t-test.  H) Primary mouse hepatocytes were isolated and treated with LPS medium. We performed the EicosaCell assay to visualize PGE2 as described in the Methods section. Confocal imaging of Cy3-labeled PGE2 and Cy5-Plin2-labeled cells revealed sites of synthesis in the cell. I) Prostaglandin E2 levels were determined from primary mouse hepatocytes isolated from control and PLIN2 KO mice treated with Veh or LPS; n=12. ****P<0.001 as determined by two-way ANOVA. J-K) Gene expression of IL6 (J) and COX2 (K) from primary mouse hepatocytes isolated from control and PLIN2 KO mice treated with Veh or LPS; n=6.  ****P<0.001 as determined by two-way ANOVA.


[image: ]Supplemental Figure 5. (Related to Figure 2)
Overview of arachidonic acid, linoleic acid, DHA, and EPA metabolites produced by lipoxygenases (LOX). A-G) Quantification of HETEs; H-I) HODEs; J-K) oxoODEs; L) LTB4; M) 12-oxoLTB4; N-T) HEPEs; and U-W) DiHETEs from hepatic tissue lysates of control and PLIN2 KO mice treated with Veh or LPS; n=4-6. ns indicates no statistical significance, *P<0.5, **P<0.01, ***P<0.005, ****P<0.001 as determined by two-way ANOVA.












































[image: ]Supplemental Figure 6. (Related to Figure 2)
Overview of arachidonic acid, linoleic acid, DHA, and EPA metabolites produced by cytochrome P450s (CYP). A-D) Quantification of EETs; E- H) DiHETs; I-J) EpOMEs; K-L) DiHOMEs; M-N) TriHOMEs; and O-Q) oxoETEs from hepatic tissue lysates of control and PLIN2 KO mice treated with Veh or LPS; n=4-6. ns indicates no statistical significance, *P<0.5, **P<0.01, ***P<0.005, ****P<0.001 as determined by two-way ANOVA.


[image: ]Supplemental Figure 7. (Related to Figure 3)
A) The APEX2 biotin ligase experimental design. B) The APEX2-fusion constructs designed to determine the PLIN2-interactome. C) Western blot of cell lysates of mouse embryonic fibroblasts transduced with lentiviral particles containing APEX2-fusion constructs outlined in B. Cells were treated with LPS overnight, loaded with biotin-phenol, and APEX2 was triggered with H2O2 as described in the methods section. Samples were probed with anti-biotin to confirm that the APEX2 biotin ligase was working in each of the cell line constructs. D) The biotin-ligase experimental design used to determine the PLIN2-interactome. E) Summary of the number of peptides and proteins identified from each of the construct samples. F) Venn diagram showing the number of protein IDs that overlapped and that were distinct in each of the construct samples. G) K-means statistical analysis was used to generate heatmap clustering of protein IDs into ten distinct expression patterns of proteins identified from the APEX2-PLIN2 samples. Yellow indicates ion abundance increased due to LPS treatment, while blue indicates decreased ion abundance. Protein IDs were mapped to specific pathways using PANTHER pathway analysis. H) ShinyGO was used to group pathway enrichment, followed by I) KEGG-STRING analysis of the PLIN2 interactome. Yellow strings indicate a direct regulatory role of arachidonic acid metabolism on each pathway node.
































[image: ]Supplemental Figure 8. (Related to Figure 3)
A) Quantification of the quantitative immunoprecipitations shown in Figure 3G; n=3. *P<0.05 as determined by Student's t-test. B) PLIN2 homology model39 based on the X-ray crystal structure of the PLIN3 C-terminus85 (PDB entry 1SZI), which was further refined using SwissModel and Phyre3D to define the PLIN2 lipid-binding pocket, with the N-terminus incorporated into the overall model. The C-terminal 4-helix bundle has been experimentally shown to contain the lipid-binding pocket39. Constraining ligand interactions to this region, we docked arachidonic acid to the PLIN2 homology model to define its binding capabilities. The top three arachidonic acid docking configurations are shown. B-C) These three models gave DG binding energies in the -20.4 to -7.2 kcal/mol range.








[image: ]Supplemental Figure 9. (Related to Figure 4-5) 
A) Ponceau S total protein loading for Western blot in Figure 4J. B) Quantification of acetylated lysine in liver lysates and isolated LDs from the Western blot in Figure 4J; n=3. ***P<0.005, ****P<0.001 statistically significant changes as determined by Student’s t-test. C) Immunohistochemistry in AML12 cells treated with vehicle or LPS overnight; red=anti-acetylated lysine, magenta=anti-PLIN2. Green overlay=colocalization analysis indicating regions of acetylated lysine overlapping with the PLIN2 signal, as determined by Pearson’s Correlation. Images show the full experiment with controls; select images are shown in Figure 4K. D) Quantification of PLIN2-acetylated lysine colocalization; n=20-40 cells. ***P<0.005 indicates statistically significant changes as determined by Student’s t-test. E) Ponceau S total protein loading for Western blot in Figure 5L and M. F) Quantification of phospho-tyrosine in liver lysates and isolated LDs from Western blot in Figure 5L. G) Quantification of phospho-serine in liver lysates and isolated LDs from Western blot in Figure 5M; n=3. *P<0.05 indicates statistically significant changes as determined by Student’s t-test. 
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