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Supplemental Figure S1. DPAn‑6 inhibits Erastin‑induced macrophage ferroptosis with comparable efficacy to Ferrostatin‑1.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]RAW264.7 macrophages were treated with Erastin (10 μM) alone or together with DPAn‑6 (50 μM) or Ferrostatin‑1 (1 μM). (A) Cell viability assessed by CCK-8 assay. (B) Intracellular total iron levels measured by colorimetric assay. (C) Representative Western blots and quantification of ACSL4 and GPX4. Data are presented as mean ± SD (n = 3). *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001, ns: not significant.
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Supplemental Figure S2. ALOX15 is a specific and essential mediator for the anti‑ferroptotic and anti‑inflammatory effects of DPAn‑6.
[bookmark: OLE_LINK11][bookmark: OLE_LINK10]RAW264.7 macrophages were transfected with Si‑NC or Si‑ALOX15 before DPAn‑6 and LPS treatments. (A) Representative Western blots and quantification of ALOX15 protein expression after DPAn‑6 treatment in LPS‑stimulated macrophages. (B) Representative immunofluorescence images of ALOX15 and quantification of ALOX15‑positive cells to assess knockdown efficiency (scale bar: 10 μm). (C) Representative Western blots and quantification of ALOX15 knockdown efficiency. (D) qPCR validation of ALOX15 knockdown efficiency. (E) Cell viability assessed by CCK-8 assay. (F–G) Relative mRNA expression of ACSL4 and GPX4 measured by qPCR. (H–I) Relative mRNA expression of TNF‑α and IL‑1β measured by qPCR. Data are presented as mean ± SD (n = 3). *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001, ns: not significant.
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Supplemental Figure S3. PD146176 abolishes the anti‑ferroptotic and anti‑inflammatory effects of DPAn‑6.
RAW264.7 macrophages were pretreated with 50 μM DPAn‑6 and/or 10 μM PD146176 for 2 h followed by 100 ng/ml LPS stimulation for 8 h. (A) Cell viability assessed by CCK-8 assay. (B–E) Levels of GSH/GSSG, MDA, iron content and 4‑HNE in macrophages measured by commercial kits. Data are presented as mean ± SD (n = 3). *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001, ns: not significant.
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[bookmark: OLE_LINK117]Supplemental Figure S4. Restoration of ALOX15 expression rescues the anti-ferroptotic effects of DPAn-6 in ALOX15-deficient macrophages.
RAW264.7 macrophages were transfected with ALOX15 siRNA followed by re-expression of an siRNA-resistant ALOX15 plasmid as indicated, pretreated with 50 μM DPAn-6 for 2 h, and then stimulated with 100 ng/mL LPS for 8 h. (A) Representative Western blots and quantification confirming ALOX15 knockdown and restoration by ALOX15 overexpression. (B) Cell viability assessed by CCK-8 assay. (C–F) Levels of MDA, 4‑HNE, GSH/GSSG and iron content in macrophages measured by commercial kits. (G) Representative Western blots and quantification of ACSL4 and GPX4. Data are presented as mean ± SD (n = 3). *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001, ns: not significant.
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Supplemental Figure S5. Knockdown of ALOX5 or ALOX12 does not affect the anti‑inflammatory and anti‑ferroptotic effects of DPAn‑6.
RAW264.7 macrophages were transfected with Si‑NC, Si‑ALOX5 or Si‑ALOX12, then pretreated with 50 μM DPAn‑6 for 2 h followed by 100 ng/ml LPS stimulation for 8 h. (A–B) qPCR validation of ALOX5 and ALOX12 knockdown efficiency. (C–D) Relative mRNA expression of TNF‑α and IL‑1β measured by qPCR. (E) Cell viability assessed by CCK-8 assay. (F–G) Levels of iron content and 4‑HNE in macrophages measured by commercial kits. (H–I) Relative mRNA expression of ACSL4 and GPX4 measured by qPCR. Data are presented as mean ± SD (n = 3). *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001, ns: not significant.
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Supplemental Figure S6. The ALOX15‑E650A mutation abolishes the anti‑inflammatory and anti‑ferroptotic effects of DPAn‑6.
RAW264.7 macrophages were transfected with ALOX15‑WT or ALOX15‑E650A mutant plasmids, then pretreated with 50 μM DPAn‑6 for 2 h followed by 100 ng/ml LPS stimulation for 8 h. (A–B) Relative mRNA expression of ACSL4 and GPX4 measured by qPCR. (C–D) Relative mRNA expression of TNF‑α and IL‑1β measured by qPCR. Data are presented as mean ± SD (n = 3). *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001, ns: not significant.

[image: ]
Supplemental Figure S7. DPAn‑6 inhibits macrophage ferroptosis and inflammation in ALOX15‑Y651A and ALOX15‑P648A mutated macrophages.
RAW264.7 macrophages were transfected with ALOX15‑WT, ALOX15‑Y651A or ALOX15‑P648A mutant plasmids, then pretreated with 50 μM DPAn‑6 for 2 h followed by 100 ng/ml LPS stimulation for 8 h. (A) Cell viability assessed by CCK-8 assay. (B–C) Levels of 4‑HNE and iron content in macrophages measured by commercial kits. (D) Representative Western blots and quantification of ACSL4 and GPX4. Data are presented as mean ± SD (n = 3). *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001, ns: not significant.
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[bookmark: OLE_LINK31]Supplemental Figure S8. The ALOX15‑E650A mutation attenuates the protective effect of DPAn‑6 on macrophage ferroptosis in vivo.
BALB/c mice were injected via the tail vein with AAV‑Control, AAV‑ALOX15‑WT or AAV‑ALOX15‑E650A two weeks before CLP surgery, followed by daily gavage of saline or DPAn‑6 (700 mg/kg/day). (A–D) Levels of GSH/GSSG, MDA, 4‑HNE and iron content in liver tissues measured by commercial kits. Data are presented as mean ± SD (n = 5). *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001, ns: not significant.

Supplemental Table S1: Protein and nucleic acid sequences of ALOX15-WT, ALOX15 OE, ALOX15-E650A, Alox15-Y651A and ALOX15-P648A.

Alox15 arachidonate 15-lipoxygenase [ Mus musculus (house mouse) ] Gene ID: 11687   NM_009660.3  2462bp

	[bookmark: OLE_LINK133]ALOX15-WT：

	AGAAGGGAGAAAACTTCATCTGCAAGATGGGTGTCTACCGCATCCGCGTCTCCACCGGGGACTCCGTGTACGCGGGCTCCAACAACGAGGTCTACCTGTGGTTGATCGGACAGCATGGGGAGGCATCTCTCGGGAAGCTGTTCCGACCCTGTCGGAACTCGGAGGCAGAATTCAAGGTGGATGTGTCAGAATACCTTGGGCCACTGCTGTTTGTGAGAGTGCAGAAATGGCATTATCTCAAAGAGGACGCCTGGTTCTGCAACTGGATTTCTGTGAAGGGCCCCGGAGACCAGGGATCGGAGTACACGTTCCCCTGTTACCGATGGGTTCAGGGCACCAGCATCCTGAACCTCCCTGAGGGCACTGGCTGCACCGTGGTTGAAGACTCTCAAGGCCTGTTCAGGAACCACAGGGAGGAGGAACTGGAAGAAAGGAGGAGTCTGTACAGGTGGGGCAACTGGAAGGATGGCACAATCCTGAACGTGGCGGCGACCAGTATCTCTGACCTCCCTGTAGACCAGCGATTTCGAGAGGACAAAAGACTTGAATTTGAAGCTTCACAGGTTCTGGGGACAATGGACACCGTTATTAACTTCCCTAAAAACACTGTGACCTGCTGGAAAAGCCTAGATGACTTCAACTATGTTTTCAAGAGTGGCCACACCAAGATGGCTGAGCGGGTTCGAAACTCCTGGAAAGAGGATGCTTTCTTTGGGTACCAGTTTCTCAATGGTGCTAACCCCATGGTGCTGAAGCGGTCTACTTGTCTCCCTGCCCGCCTGGTATTCCCTCCGGGGATGGAGAAGCTACAGGCCCAGCTGGATGAGGAGCTCAAGAAAGGCACTCTGTTTGAAGCGGATTTCTTCCTTCTGGATGGGATCAAGGCCAATGTCATCCTTTGTAGTCAGCAGTACCTGGCTGCCCCCCTCGTCATGCTGAAGCTGCAGCCCGATGGGCAACTCTTGCCTATAGCCATCCAGCTCGAACTGCCCAAAACTGGGTCTACCCCACCGCCGATTTTCACGCCCTTGGATCCCCCAATGGACTGGCTCCTGGCCAAATGCTGGGTCCGAAGCTCAGACTTACAGCTTCATGAGCTACAGGCTCATCTTCTGAGGGGACACTTGGTGGCTGAGGTCTTTGCTGTGGCCACCATGAGGTGCCTGCCTTCCGTGCACCCTGTTTTTAAGCTTCTAGTTCCTCACCTACTCTACACCATGGAAATCAATGTCCGGGCCAGGAGCGACCTGATCTCAGAGAGAGGCTTTTTTGACAAGGTGATGAGCACAGGTGGAGGAGGCCACCTGGATCTTCTCAAGCAAGCTGGAGCCTTCCTGACCTACAGCTCATTGTGTCCCCCTGATGACTTGGCTGAGCGAGGACTCCTGGATATTGACACTTGCTTCTATGCTAAAGATGCCCTGCAGCTCTGGCAAGTCATGAATCGGTACGTGGTGGGAATGTTCGATCTCTACTACAAGACCGACCAAGCTGTTCAGGATGACTATGAACTGCAGAGCTGGTGTCAAGAGATCACTGAGATTGGGTTGCAAGGTGCCCAGGACAGAGGCTTCCCCACCTCCCTCCAGTCCCGGGCTCAGGCTTGCCACTTCATCACCATGTGCATCTTCACATGCACTGCGCAGCACTCTTCCATCCATCTTGGCCAGCTGGATTGGTTCTACTGGGTTCCTAATGCACCCTGCACCATGCGGCTGCCACCACCTAAAACCAAGGACGCGACGATGGAGAAGCTGATGGCGACGCTGCCCAATCCTAATCAGTCTACTCTCCAGATAAATGTCGTTTGGCTCCTGGGCAGACGCCAGGCTGTTATGGTGCCCCTGGGCCAGCATTCAGAGGAACACTTCCCAAACCCTGAGGCCAAAGCTGTGCTGAAGAAGTTCAGAGAGGAGCTGGCTGCCTTGGATAAGGAAATTGAGATTCGTAACAAGAGCTTGGACATACCTTATGAGTACCTGCGGCCCAGCCTGGTAGAAAACAGCGTGGCCATATGACCATCCCCCCTCTCGATTTGTTATTTAATCAAGACCACTCAAGTGCATCCCTGTGCTTGAGCCCCGCCCTCTGCCAGTGTGGAACCCTTTTCCAAGAGCCCGCTTTCCATAGTCTGCTGTAGTGAACACATTTTGCTTTGGATGCGTTACCCAGAGTGCCACTTTTCATTCATCCTTTCTGCTTTTCCTTCCCCATAGGGTAAATAATAGCCATGCTTGGGAAAAGCACCCCGGGAACACAAAAGGGTGATAATATACATTGTTACACATCGTCTATGAATCAAATAGATCTCAAGCCTTAATAGAGTCTAATAGCAACAATAAAAGATGTTTTGGGCTAGTGATAGAAAAGAACAGGGACCTAATTATTTTAAATAAAATGTTGCAAAGATTATA

	[bookmark: OLE_LINK134]ALOX15-WT: Amino acid sequence

	MGVYRIRVSTGDSVYAGSNNEVYLWLIGQHGEASLGKLFRPCRNSEAEFKVDVSEYLGPLLFVRVQKWHYLKEDAWFCNWISVKGPGDQGSEYTFPCYRWVQGTSILNLPEGTGCTVVEDSQGLFRNHREEELEERRSLYRWGNWKDGTILNVAATSISDLPVDQRFREDKRLEFEASQVLGTMDTVINFPKNTVTCWKSLDDFNYVFKSGHTKMAERVRNSWKEDAFFGYQFLNGANPMVLKRSTCLPARLVFPPGMEKLQAQLDEELKKGTLFEADFFLLDGIKANVILCSQQYLAAPLVMLKLQPDGQLLPIAIQLELPKTGSTPPPIFTPLDPPMDWLLAKCWVRSSDLQLHELQAHLLRGHLVAEVFAVATMRCLPSVHPVFKLLVPHLLYTMEINVRARSDLISERGFFDKVMSTGGGGHLDLLKQAGAFLTYSSLCPPDDLAERGLLDIDTCFYAKDALQLWQVMNRYVVGMFDLYYKTDQAVQDDYELQSWCQEITEIGLQGAQDRGFPTSLQSRAQACHFITMCIFTCTAQHSSIHLGQLDWFYWVPNAPCTMRLPPPKTKDATMEKLMATLPNPNQSTLQINVVWLLGRRQAVMVPLGQHSEEHFPNPEAKAVLKKFREELAALDKEIEIRNKSLDIPYEYLRPSLVENSVAI

	ALOX15 OE:
ATGGGTGTCTACCGCATCCGCGTCTCCACCGGGGACTCCGTGTACGCGGGCTCCAACAACGAGGTCTACCTGTGGTTGATCGGACAGCATGGGGAGGCATCTCTCGGGAAGCTGTTCCGACCCTGTCGGAACTCGGAGGCAGAATTCAAGGTGGATGTGTCAGAATACCTTGGGCCACTGCTGTTTGTGAGAGTGCAGAAATGGCATTATCTCAAAGAGGACGCCTGGTTCTGCAACTGGATTTCTGTGAAGGGCCCCGGAGACCAGGGATCGGAGTACACGTTCCCCTGTTACCGATGGGTTCAGGGCACCAGCATCCTGAACCTCCCTGAGGGCACTGGCTGCACCGTGGTTGAAGACTCTCAAGGCCTGTTCAGGAACCACAGGGAGGAGGAACTGGAAGAAAGGAGGAGTCTGTACAGGTGGGGCAACTGGAAGGATGGCACAATCCTGAACGTGGCGGCGACCAGTATCTCTGACCTCCCTGTAGACCAGCGATTTCGAGAGGACAAAAGACTTGAATTTGAAGCTTCACAGGTTCTGGGGACAATGGACACCGTTATTAACTTCCCTAAAAACACTGTGACCTGCTGGAAAAGCCTAGATGACTTCAACTATGTTTTCAAGAGTGGCCACACCAAGATGGCTGAGCGGGTTCGAAACTCCTGGAAAGAGGATGCTTTCTTTGGGTACCAGTTTCTCAATGGTGCTAACCCCATGGTGCTGAAGCGGTCTACTTGTCTCCCTGCCCGCCTGGTATTCCCTCCGGGGATGGAGAAGCTACAGGCCCAGCTGGATGAGGAGCTCAAGAAAGGCACTCTGTTTGAAGCGGATTTCTTCCTTCTGGATGGGATCAAGGCCAATGTCATCCTTTGTAGTCAGCAGTACCTGGCTGCCCCCCTCGTCATGCTGAAGCTGCAGCCCGATGGGCAACTCTTGCCTATAGCCATCCAGCTCGAACTGCCCAAAACTGGGTCTACCCCACCGCCGATTTTCACGCCCTTGGATCCCCCAATGGACTGGCTCCTGGCCAAATGCTGGGTCCGAAGCTCAGACTTACAGCTTCATGAGCTACAGGCTCATCTTCTGAGGGGACACTTGGTGGCTGAGGTCTTTGCTGTGGCCACCATGAGGTGCCTGCCTTCCGTGCACCCTGTTTTTAAGCTTCTAGTTCCTCACCTACTCTACACCATGGAAATCAATGTCCGGGCCAGGAGCGACCTGATCTCAGAGAGAGGCTTTTTTGACAAGGTGATGAGCACAGGTGGAGGAGGCCACCTGGATCTTCTCAAGCAAGCTGGAGCCTTCCTGACCTACAGCTCATTGTGTCCCCCTGATGACTTGGCTGAGCGAGGACTCCTGGATATTGACACTTGCTTCTATGCTAAAGATGCCCTGCAGCTCTGGCAAGTCATGAATCGGTACGTGGTGGGAATGTTCGATCTCTACTACAAGACCGACCAAGCTGTTCAGGATGACTATGAACTGCAGAGCTGGTGTCAAGAGATCACTGAGATTGGGTTGCAAGGTGCCCAGGACAGAGGCTTCCCCACCTCCCTCCAGTCCCGGGCTCAGGCTTGCCACTTCATCACCATGTGCATCTTCACATGCACTGCGCAGCACTCTTCCATCCATCTTGGCCAGCTGGATTGGTTCTACTGGGTTCCTAATGCACCCTGCACCATGCGGCTGCCACCACCTAAAACCAAGGACGCGACGATGGAGAAGCTGATGGCGACGCTGCCCAATCCTAATCAGTCTACTCTCCAGATAAATGTCGTTTGGCTCCTGGGCAGACGCCAGGCTGTTATGGTGCCCCTGGGCCAGCATTCAGAGGAACACTTCCCAAACCCTGAGGCCAAAGCTGTGCTGAAGAAGTTCAGAGAGGAGCTGGCTGCCTTGGATAAGGAAATTGAGATTCGTAACAAGAGCTTGGACATACCTTATGAGTACCTGCGGCCCAGCCTGGTAGAAAACAGCGTGGCCATA
ALOX15 OE: Amino acid sequence

	MGVYRIRVSTGDSVYAGSNNEVYLWLIGQHGEASLGKLFRPCRNSEAEFKVDVSEYLGPLLFVRVQKWHYLKEDAWFCNWISVKGPGDQGSEYTFPCYRWVQGTSILNLPEGTGCTVVEDSQGLFRNHREEELEERRSLYRWGNWKDGTILNVAATSISDLPVDQRFREDKRLEFEASQVLGTMDTVINFPKNTVTCWKSLDDFNYVFKSGHTKMAERVRNSWKEDAFFGYQFLNGANPMVLKRSTCLPARLVFPPGMEKLQAQLDEELKKGTLFEADFFLLDGIKANVILCSQQYLAAPLVMLKLQPDGQLLPIAIQLELPKTGSTPPPIFTPLDPPMDWLLAKCWVRSSDLQLHELQAHLLRGHLVAEVFAVATMRCLPSVHPVFKLLVPHLLYTMEINVRARSDLISERGFFDKVMSTGGGGHLDLLKQAGAFLTYSSLCPPDDLAERGLLDIDTCFYAKDALQLWQVMNRYVVGMFDLYYKTDQAVQDDYELQSWCQEITEIGLQGAQDRGFPTSLQSRAQACHFITMCIFTCTAQHSSIHLGQLDWFYWVPNAPCTMRLPPPKTKDATMEKLMATLPNPNQSTLQINVVWLLGRRQAVMVPLGQHSEEHFPNPEAKAVLKKFREELAALDKEIEIRNKSLDIPYEYLRPSLVENSVAI

	ALOX15-E650A: 

	AGAAGGGAGAAAACTTCATCTGCAAGATGGGTGTCTACCGCATCCGCGTCTCCACCGGGGACTCCGTGTACGCGGGCTCCAACAACGAGGTCTACCTGTGGTTGATCGGACAGCATGGGGAGGCATCTCTCGGGAAGCTGTTCCGACCCTGTCGGAACTCGGAGGCAGAATTCAAGGTGGATGTGTCAGAATACCTTGGGCCACTGCTGTTTGTGAGAGTGCAGAAATGGCATTATCTCAAAGAGGACGCCTGGTTCTGCAACTGGATTTCTGTGAAGGGCCCCGGAGACCAGGGATCGGAGTACACGTTCCCCTGTTACCGATGGGTTCAGGGCACCAGCATCCTGAACCTCCCTGAGGGCACTGGCTGCACCGTGGTTGAAGACTCTCAAGGCCTGTTCAGGAACCACAGGGAGGAGGAACTGGAAGAAAGGAGGAGTCTGTACAGGTGGGGCAACTGGAAGGATGGCACAATCCTGAACGTGGCGGCGACCAGTATCTCTGACCTCCCTGTAGACCAGCGATTTCGAGAGGACAAAAGACTTGAATTTGAAGCTTCACAGGTTCTGGGGACAATGGACACCGTTATTAACTTCCCTAAAAACACTGTGACCTGCTGGAAAAGCCTAGATGACTTCAACTATGTTTTCAAGAGTGGCCACACCAAGATGGCTGAGCGGGTTCGAAACTCCTGGAAAGAGGATGCTTTCTTTGGGTACCAGTTTCTCAATGGTGCTAACCCCATGGTGCTGAAGCGGTCTACTTGTCTCCCTGCCCGCCTGGTATTCCCTCCGGGGATGGAGAAGCTACAGGCCCAGCTGGATGAGGAGCTCAAGAAAGGCACTCTGTTTGAAGCGGATTTCTTCCTTCTGGATGGGATCAAGGCCAATGTCATCCTTTGTAGTCAGCAGTACCTGGCTGCCCCCCTCGTCATGCTGAAGCTGCAGCCCGATGGGCAACTCTTGCCTATAGCCATCCAGCTCGAACTGCCCAAAACTGGGTCTACCCCACCGCCGATTTTCACGCCCTTGGATCCCCCAATGGACTGGCTCCTGGCCAAATGCTGGGTCCGAAGCTCAGACTTACAGCTTCATGAGCTACAGGCTCATCTTCTGAGGGGACACTTGGTGGCTGAGGTCTTTGCTGTGGCCACCATGAGGTGCCTGCCTTCCGTGCACCCTGTTTTTAAGCTTCTAGTTCCTCACCTACTCTACACCATGGAAATCAATGTCCGGGCCAGGAGCGACCTGATCTCAGAGAGAGGCTTTTTTGACAAGGTGATGAGCACAGGTGGAGGAGGCCACCTGGATCTTCTCAAGCAAGCTGGAGCCTTCCTGACCTACAGCTCATTGTGTCCCCCTGATGACTTGGCTGAGCGAGGACTCCTGGATATTGACACTTGCTTCTATGCTAAAGATGCCCTGCAGCTCTGGCAAGTCATGAATCGGTACGTGGTGGGAATGTTCGATCTCTACTACAAGACCGACCAAGCTGTTCAGGATGACTATGAACTGCAGAGCTGGTGTCAAGAGATCACTGAGATTGGGTTGCAAGGTGCCCAGGACAGAGGCTTCCCCACCTCCCTCCAGTCCCGGGCTCAGGCTTGCCACTTCATCACCATGTGCATCTTCACATGCACTGCGCAGCACTCTTCCATCCATCTTGGCCAGCTGGATTGGTTCTACTGGGTTCCTAATGCACCCTGCACCATGCGGCTGCCACCACCTAAAACCAAGGACGCGACGATGGAGAAGCTGATGGCGACGCTGCCCAATCCTAATCAGTCTACTCTCCAGATAAATGTCGTTTGGCTCCTGGGCAGACGCCAGGCTGTTATGGTGCCCCTGGGCCAGCATTCAGAGGAACACTTCCCAAACCCTGAGGCCAAAGCTGTGCTGAAGAAGTTCAGAGAGGAGCTGGCTGCCTTGGATAAGGAAATTGAGATTCGTAACAAGAGCTTGGACATACCTTATGAGTACCTGCGGCCCAGCCTGGTAGCCAACAGCGTGGCCATATGACCATCCCCCCTCTCGATTTGTTATTTAATCAAGACCACTCAAGTGCATCCCTGTGCTTGAGCCCCGCCCTCTGCCAGTGTGGAACCCTTTTCCAAGAGCCCGCTTTCCATAGTCTGCTGTAGTGAACACATTTTGCTTTGGATGCGTTACCCAGAGTGCCACTTTTCATTCATCCTTTCTGCTTTTCCTTCCCCATAGGGTAAATAATAGCCATGCTTGGGAAAAGCACCCCGGGAACACAAAAGGGTGATAATATACATTGTTACACATCGTCTATGAATCAAATAGATCTCAAGCCTTAATAGAGTCTAATAGCAACAATAAAAGATGTTTTGGGCTAGTGATAGAAAAGAACAGGGACCTAATTATTTTAAATAAAATGTTGCAAAGATTATA

	ALOX15-E650A: Amino acid sequence

	MGVYRIRVSTGDSVYAGSNNEVYLWLIGQHGEASLGKLFRPCRNSEAEFKVDVSEYLGPLLFVRVQKWHYLKEDAWFCNWISVKGPGDQGSEYTFPCYRWVQGTSILNLPEGTGCTVVEDSQGLFRNHREEELEERRSLYRWGNWKDGTILNVAATSISDLPVDQRFREDKRLEFEASQVLGTMDTVINFPKNTVTCWKSLDDFNYVFKSGHTKMAERVRNSWKEDAFFGYQFLNGANPMVLKRSTCLPARLVFPPGMEKLQAQLDEELKKGTLFEADFFLLDGIKANVILCSQQYLAAPLVMLKLQPDGQLLPIAIQLELPKTGSTPPPIFTPLDPPMDWLLAKCWVRSSDLQLHELQAHLLRGHLVAEVFAVATMRCLPSVHPVFKLLVPHLLYTMEINVRARSDLISERGFFDKVMSTGGGGHLDLLKQAGAFLTYSSLCPPDDLAERGLLDIDTCFYAKDALQLWQVMNRYVVGMFDLYYKTDQAVQDDYELQSWCQEITEIGLQGAQDRGFPTSLQSRAQACHFITMCIFTCTAQHSSIHLGQLDWFYWVPNAPCTMRLPPPKTKDATMEKLMATLPNPNQSTLQINVVWLLGRRQAVMVPLGQHSEEHFPNPEAKAVLKKFREELAALDKEIEIRNKSLDIPYEYLRPSLVANSVAI

	Alox15-Y651A：

	AGAAGGGAGAAAACTTCATCTGCAAGATGGGTGTCTACCGCATCCGCGTCTCCACCGGGGACTCCGTGTACGCGGGCTCCAACAACGAGGTCTACCTGTGGTTGATCGGACAGCATGGGGAGGCATCTCTCGGGAAGCTGTTCCGACCCTGTCGGAACTCGGAGGCAGAATTCAAGGTGGATGTGTCAGAATACCTTGGGCCACTGCTGTTTGTGAGAGTGCAGAAATGGCATTATCTCAAAGAGGACGCCTGGTTCTGCAACTGGATTTCTGTGAAGGGCCCCGGAGACCAGGGATCGGAGTACACGTTCCCCTGTTACCGATGGGTTCAGGGCACCAGCATCCTGAACCTCCCTGAGGGCACTGGCTGCACCGTGGTTGAAGACTCTCAAGGCCTGTTCAGGAACCACAGGGAGGAGGAACTGGAAGAAAGGAGGAGTCTGTACAGGTGGGGCAACTGGAAGGATGGCACAATCCTGAACGTGGCGGCGACCAGTATCTCTGACCTCCCTGTAGACCAGCGATTTCGAGAGGACAAAAGACTTGAATTTGAAGCTTCACAGGTTCTGGGGACAATGGACACCGTTATTAACTTCCCTAAAAACACTGTGACCTGCTGGAAAAGCCTAGATGACTTCAACTATGTTTTCAAGAGTGGCCACACCAAGATGGCTGAGCGGGTTCGAAACTCCTGGAAAGAGGATGCTTTCTTTGGGTACCAGTTTCTCAATGGTGCTAACCCCATGGTGCTGAAGCGGTCTACTTGTCTCCCTGCCCGCCTGGTATTCCCTCCGGGGATGGAGAAGCTACAGGCCCAGCTGGATGAGGAGCTCAAGAAAGGCACTCTGTTTGAAGCGGATTTCTTCCTTCTGGATGGGATCAAGGCCAATGTCATCCTTTGTAGTCAGCAGTACCTGGCTGCCCCCCTCGTCATGCTGAAGCTGCAGCCCGATGGGCAACTCTTGCCTATAGCCATCCAGCTCGAACTGCCCAAAACTGGGTCTACCCCACCGCCGATTTTCACGCCCTTGGATCCCCCAATGGACTGGCTCCTGGCCAAATGCTGGGTCCGAAGCTCAGACTTACAGCTTCATGAGCTACAGGCTCATCTTCTGAGGGGACACTTGGTGGCTGAGGTCTTTGCTGTGGCCACCATGAGGTGCCTGCCTTCCGTGCACCCTGTTTTTAAGCTTCTAGTTCCTCACCTACTCTACACCATGGAAATCAATGTCCGGGCCAGGAGCGACCTGATCTCAGAGAGAGGCTTTTTTGACAAGGTGATGAGCACAGGTGGAGGAGGCCACCTGGATCTTCTCAAGCAAGCTGGAGCCTTCCTGACCTACAGCTCATTGTGTCCCCCTGATGACTTGGCTGAGCGAGGACTCCTGGATATTGACACTTGCTTCTATGCTAAAGATGCCCTGCAGCTCTGGCAAGTCATGAATCGGTACGTGGTGGGAATGTTCGATCTCTACTACAAGACCGACCAAGCTGTTCAGGATGACTATGAACTGCAGAGCTGGTGTCAAGAGATCACTGAGATTGGGTTGCAAGGTGCCCAGGACAGAGGCTTCCCCACCTCCCTCCAGTCCCGGGCTCAGGCTTGCCACTTCATCACCATGTGCATCTTCACATGCACTGCGCAGCACTCTTCCATCCATCTTGGCCAGCTGGATTGGTTCTACTGGGTTCCTAATGCACCCTGCACCATGCGGCTGCCACCACCTAAAACCAAGGACGCGACGATGGAGAAGCTGATGGCGACGCTGCCCAATCCTAATCAGTCTACTCTCCAGATAAATGTCGTTTGGCTCCTGGGCAGACGCCAGGCTGTTATGGTGCCCCTGGGCCAGCATTCAGAGGAACACTTCCCAAACCCTGAGGCCAAAGCTGTGCTGAAGAAGTTCAGAGAGGAGCTGGCTGCCTTGGATAAGGAAATTGAGATTCGTAACAAGAGCTTGGACATACCTTATGAGGCCTGCGGCCCAGCCTGGTAGAAAACAGCGTGGCCATATGACCATCCCCCCTCTCGATTTGTTATTTAATCAAGACCACTCAAGTGCATCCCTGTGCTTGAGCCCCGCCCTCTGCCAGTGTGGAACCCTTTTCCAAGAGCCCGCTTTCCATAGTCTGCTGTAGTGAACACATTTTGCTTTGGATGCGTTACCCAGAGTGCCACTTTTCATTCATCCTTTCTGCTTTTCCTTCCCCATAGGGTAAATAATAGCCATGCTTGGGAAAAGCACCCCGGGAACACAAAAGGGTGATAATATACATTGTTACACATCGTCTATGAATCAAATAGATCTCAAGCCTTAATAGAGTCTAATAGCAACAATAAAAGATGTTTTGGGCTAGTGATAGAAAAGAACAGGGACCTAATTATTTTAAATAAAATGTTGCAAAGATTATA

	Alox15-Y651A: Amino acid sequence

	MGVYRIRVSTGDSVYAGSNNEVYLWLIGQHGEASLGKLFRPCRNSEAEFKVDVSEYLGPLLFVRVQKWHYLKEDAWFCNWISVKGPGDQGSEYTFPCYRWVQGTSILNLPEGTGCTVVEDSQGLFRNHREEELEERRSLYRWGNWKDGTILNVAATSISDLPVDQRFREDKRLEFEASQVLGTMDTVINFPKNTVTCWKSLDDFNYVFKSGHTKMAERVRNSWKEDAFFGYQFLNGANPMVLKRSTCLPARLVFPPGMEKLQAQLDEELKKGTLFEADFFLLDGIKANVILCSQQYLAAPLVMLKLQPDGQLLPIAIQLELPKTGSTPPPIFTPLDPPMDWLLAKCWVRSSDLQLHELQAHLLRGHLVAEVFAVATMRCLPSVHPVFKLLVPHLLYTMEINVRARSDLISERGFFDKVMSTGGGGHLDLLKQAGAFLTYSSLCPPDDLAERGLLDIDTCFYAKDALQLWQVMNRYVVGMFDLYYKTDQAVQDDYELQSWCQEITEIGLQGAQDRGFPTSLQSRAQACHFITMCIFTCTAQHSSIHLGQLDWFYWVPNAPCTMRLPPPKTKDATMEKLMATLPNPNQSTLQINVVWLLGRRQAVMVPLGQHSEEHFPNPEAKAVLKKFREELAALDKEIEIRNKSLDIPYEACRPSLVENSVAI

	ALOX15-P648A：

	AGAAGGGAGAAAACTTCATCTGCAAGATGGGTGTCTACCGCATCCGCGTCTCCACCGGGGACTCCGTGTACGCGGGCTCCAACAACGAGGTCTACCTGTGGTTGATCGGACAGCATGGGGAGGCATCTCTCGGGAAGCTGTTCCGACCCTGTCGGAACTCGGAGGCAGAATTCAAGGTGGATGTGTCAGAATACCTTGGGCCACTGCTGTTTGTGAGAGTGCAGAAATGGCATTATCTCAAAGAGGACGCCTGGTTCTGCAACTGGATTTCTGTGAAGGGCCCCGGAGACCAGGGATCGGAGTACACGTTCCCCTGTTACCGATGGGTTCAGGGCACCAGCATCCTGAACCTCCCTGAGGGCACTGGCTGCACCGTGGTTGAAGACTCTCAAGGCCTGTTCAGGAACCACAGGGAGGAGGAACTGGAAGAAAGGAGGAGTCTGTACAGGTGGGGCAACTGGAAGGATGGCACAATCCTGAACGTGGCGGCGACCAGTATCTCTGACCTCCCTGTAGACCAGCGATTTCGAGAGGACAAAAGACTTGAATTTGAAGCTTCACAGGTTCTGGGGACAATGGACACCGTTATTAACTTCCCTAAAAACACTGTGACCTGCTGGAAAAGCCTAGATGACTTCAACTATGTTTTCAAGAGTGGCCACACCAAGATGGCTGAGCGGGTTCGAAACTCCTGGAAAGAGGATGCTTTCTTTGGGTACCAGTTTCTCAATGGTGCTAACCCCATGGTGCTGAAGCGGTCTACTTGTCTCCCTGCCCGCCTGGTATTCCCTCCGGGGATGGAGAAGCTACAGGCCCAGCTGGATGAGGAGCTCAAGAAAGGCACTCTGTTTGAAGCGGATTTCTTCCTTCTGGATGGGATCAAGGCCAATGTCATCCTTTGTAGTCAGCAGTACCTGGCTGCCCCCCTCGTCATGCTGAAGCTGCAGCCCGATGGGCAACTCTTGCCTATAGCCATCCAGCTCGAACTGCCCAAAACTGGGTCTACCCCACCGCCGATTTTCACGCCCTTGGATCCCCCAATGGACTGGCTCCTGGCCAAATGCTGGGTCCGAAGCTCAGACTTACAGCTTCATGAGCTACAGGCTCATCTTCTGAGGGGACACTTGGTGGCTGAGGTCTTTGCTGTGGCCACCATGAGGTGCCTGCCTTCCGTGCACCCTGTTTTTAAGCTTCTAGTTCCTCACCTACTCTACACCATGGAAATCAATGTCCGGGCCAGGAGCGACCTGATCTCAGAGAGAGGCTTTTTTGACAAGGTGATGAGCACAGGTGGAGGAGGCCACCTGGATCTTCTCAAGCAAGCTGGAGCCTTCCTGACCTACAGCTCATTGTGTCCCCCTGATGACTTGGCTGAGCGAGGACTCCTGGATATTGACACTTGCTTCTATGCTAAAGATGCCCTGCAGCTCTGGCAAGTCATGAATCGGTACGTGGTGGGAATGTTCGATCTCTACTACAAGACCGACCAAGCTGTTCAGGATGACTATGAACTGCAGAGCTGGTGTCAAGAGATCACTGAGATTGGGTTGCAAGGTGCCCAGGACAGAGGCTTCCCCACCTCCCTCCAGTCCCGGGCTCAGGCTTGCCACTTCATCACCATGTGCATCTTCACATGCACTGCGCAGCACTCTTCCATCCATCTTGGCCAGCTGGATTGGTTCTACTGGGTTCCTAATGCACCCTGCACCATGCGGCTGCCACCACCTAAAACCAAGGACGCGACGATGGAGAAGCTGATGGCGACGCTGCCCAATCCTAATCAGTCTACTCTCCAGATAAATGTCGTTTGGCTCCTGGGCAGACGCCAGGCTGTTATGGTGCCCCTGGGCCAGCATTCAGAGGAACACTTCCCAAACCCTGAGGCCAAAGCTGTGCTGAAGAAGTTCAGAGAGGAGCTGGCTGCCTTGGATAAGGAAATTGAGATTCGTAACAAGAGCTTGGACATACCTTATGAGTACCTGCGCGCCAGCCTGGTAGAAAACAGCGTGGCCATATGACCATCCCCCCTCTCGATTTGTTATTTAATCAAGACCACTCAAGTGCATCCCTGTGCTTGAGCCCCGCCCTCTGCCAGTGTGGAACCCTTTTCCAAGAGCCCGCTTTCCATAGTCTGCTGTAGTGAACACATTTTGCTTTGGATGCGTTACCCAGAGTGCCACTTTTCATTCATCCTTTCTGCTTTTCCTTCCCCATAGGGTAAATAATAGCCATGCTTGGGAAAAGCACCCCGGGAACACAAAAGGGTGATAATATACATTGTTACACATCGTCTATGAATCAAATAGATCTCAAGCCTTAATAGAGTCTAATAGCAACAATAAAAGATGTTTTGGGCTAGTGATAGAAAAGAACAGGGACCTAATTATTTTAAATAAAATGTTGCAAAGATTATA

	ALOX15-P648A: Amino acid sequence

	MGVYRIRVSTGDSVYAGSNNEVYLWLIGQHGEASLGKLFRPCRNSEAEFKVDVSEYLGPLLFVRVQKWHYLKEDAWFCNWISVKGPGDQGSEYTFPCYRWVQGTSILNLPEGTGCTVVEDSQGLFRNHREEELEERRSLYRWGNWKDGTILNVAATSISDLPVDQRFREDKRLEFEASQVLGTMDTVINFPKNTVTCWKSLDDFNYVFKSGHTKMAERVRNSWKEDAFFGYQFLNGANPMVLKRSTCLPARLVFPPGMEKLQAQLDEELKKGTLFEADFFLLDGIKANVILCSQQYLAAPLVMLKLQPDGQLLPIAIQLELPKTGSTPPPIFTPLDPPMDWLLAKCWVRSSDLQLHELQAHLLRGHLVAEVFAVATMRCLPSVHPVFKLLVPHLLYTMEINVRARSDLISERGFFDKVMSTGGGGHLDLLKQAGAFLTYSSLCPPDDLAERGLLDIDTCFYAKDALQLWQVMNRYVVGMFDLYYKTDQAVQDDYELQSWCQEITEIGLQGAQDRGFPTSLQSRAQACHFITMCIFTCTAQHSSIHLGQLDWFYWVPNAPCTMRLPPPKTKDATMEKLMATLPNPNQSTLQINVVWLLGRRQAVMVPLGQHSEEHFPNPEAKAVLKKFREELAALDKEIEIRNKSLDIPYEYLRASLVENSVAI



[bookmark: OLE_LINK29][bookmark: OLE_LINK8]Supplementary Table S2. Sources and catalog numbers of reagents and kits.
	[bookmark: _Hlk230619155]Reagent / Kit
	Source
	Catalog Number

	AST/GOT assay kit
	Bioswamp
	BTK070

	ALT/GPT assay kit
	Bioswamp
	BTK060

	TBIL assay kit
	Bioswamp
	TK121

	Cell Counting Kit-8
	Beyotime Biotechnology
	C0037

	Safflower seed oil (from Carthamus tinctorius seed)
	Sigma-Aldrich
	S8281

	Ferrous ion content assay kit
	Beijing Leagene Biotechnology
	TC0986L

	DPAn-6
	Aladdin Biochemical Technology
	Z378139

	DHA 
	Aladdin Biochemical Technology
	D100925

	DMEM high glucose medium
	Gibco (Thermo Fisher Scientific)
	11965092

	FBS
	Gibco (Thermo Fisher Scientific)
	A5256701

	Penicillin‑streptomycin solution
	Gibco (Thermo Fisher Scientific)
	15140148

	LPS
	Gibco (Thermo Fisher Scientific)
	L384562

	RIPA lysis buffer
	Absin (AiXin Bio)
	abs9229

	BCA protein assay kit
	Beyotime Biotechnology
	P0010

	TRIzol reagent
	Beyotime Biotechnology
	R0016

	Reverse transcription kit
	Takara Bio
	RC102

	SYBR Green PCR master mix
	Toyobo Co., Ltd.
	Q713

	4‑HNE ELISA kit
	Wuhan Beiyinlai Biotechnology
	EUN00136

	Mouse IL‑1β ELISA kit
	Youkelife
	EMSS0029

	Mouse TNF‑α ELISA kit
	Youkelife
	EM0010

	[bookmark: _Hlk230619006]Mouse IL‑6 ELISA kit
	Youkelife
	EM0004

	Mouse IL‑4 ELISA kit
	Youkelife
	EM0003

	Mouse IL‑10 ELISA kit
	Youkelife
	EM0005

	15S-HETE ELISA Kit
	R&D Systems
	NBP2-61284

	BODIPY 581/591 C11 (lipid peroxidation probe)
	Beyotime Biotechnology
	S0043S

	GSH/GSSG assay kit
	Beyotime Biotechnology
	S0053

	MDA assay kit
	Beyotime Biotechnology
	S0131S

	Lipofectamine 3000 transfection reagent
	Invitrogen (Thermo Fisher Scientific)
	L3000001

	Opti‑MEM reduced serum medium
	Gibco (Thermo Fisher Scientific)
	31985062

	Erastin (ferroptosis inducer)
	TargetMol Chemicals
	335141

	Fer-1 (ferroptosis inhibitor)
	TargetMol Chemicals
	244229



Supplementary Table S3. The antibodies were used in Western blotting or immunofluorescence assays.
	[bookmark: _Hlk230180382]Antibody
	Source
	Identifier
	Dilution (for WB)

	ACSL4
	Abmart
	T510198
	1:1000

	GPX4
	Abmart
	T56959
	1:1000

	GAPDH
	HUABIO
	ET1601-4
	1:20000

	NF-κB p65
	HUABIO
	ET1603-12
	1:1000

	Phospho-p65 (Ser536)
	HUABIO
	HA723223
	1:5000

	JNKs (JNK1+JNK2+JNK3)
	HUABIO
	ET1601-28
	1:2000

	Phospho-JNK (Tyr185)
	Proteintech
	80024-1-RR
	1:1000

	P38 MAPK
	HUABIO
	HA722036
	1:1000

	Phospho-p38 MAPK (Thr180/Thr182)
	Proteintech
	28796-1-AP
	1:1000

	ALOX15
	Epizyme
	R014020
	1:500

	PEBP1
	Proteintech
	10575-1-AP
	1:500

	HRP Goat anti-Rabbit IgG
	HUABIO
	HA1001
	1:10000

	CoraLite® Plus 488 Goat Anti-Rabbit IgG (H+L)
	Proteintech
	RGAR002
	1:200

	CoraLite® Plus 594 Goat Anti-Rabbit IgG (H+L)
	Proteintech
	RGAR004
	1:200





[bookmark: OLE_LINK30]Supplemental Table S4. The sequences of primer for PCR amplification.
	Gene (mouse)
	Sequence（5' to 3'）

	ALOX15-F
	CCACCTGGATCTTCTCAAGC

	ALOX15-R
	GCAGGGCGTCTTTAGCATAG

	ALOX12-F
	CCTCAGTGCAGGAACCTGTG

	ALOX12-R
	TACTTCCATTTGTCACGTCCTG

	ALOX5-F
	ATTGCCATCCAGCTCAACCA

	ALOX5-R
	ACTGGAACGCACCCAGATTT

	TNF-α-F
	CCTGTAGCCCACGTCGTAG

	TNF-α-R
	GGGAGTAGACAAGGTACAACCC

	IL-1β-F
	GAAATGCCACCTTTTGACAGTG

	IL-1β-R
	TGGATGCTCTCATCAGGACAG

	IL-4-F
	CAAGGAACACCACGGAGAA

	IL-4-R
	AGCACGGAGGTACATCACG

	IL-6-F
	CTGCAAGAGACTTCCATCCAG

	IL-6-R
	AGTGGTATAGACAGGTCTGTTGG

	IL-10-F
	AGGGCACCCAGTCTGAGAACA

	IL-10-R
	CGGCCTTGCTCTTGTTTTCAC

	GAPDH-F
	AGGTCGGTGTGAACGGATTTG

	GAPDH-R
	GGGGTCGTTGATGGCAACA

	GPX4-F
	AGTACAGGGGTTTCGTGTGC

	GPX4-R
	CATGCAGATCGACTAGCTGAG

	ACSL4-F
	CTCACCATTATATTGCTGCCTGT

	ACSL4-R
	TCTCTTTGCCATAGCGTTTTTCT

	Si-ALOX15-F
	GGAUGUGUCAGGAUACCU UTT

	Si-ALOX15-R
	AAGGUAUCCUGACACAUCCTT

	Si-ALOX5-F
	GATTCACCATTGCAATCAA

	Si-ALOX5-R
	GCAACACCGACGTAAAGAA 

	Si-ALOX12-F
	GGAGTTTGATCATGACGTT

	Si-ALOX12-R
	GCAAACGGCACCTCCTTAA
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