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Supplementary Figure 1. Lipid metabolism was activated by E2. MCF-7 and MCF-7-siERα cells were treated with 10 nM E2 for 24 h, and cellular lipid metabolites were profiled by mass spectrometry (n = 2; Metabolon LC-MS/MS).
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Supplementary Figure 2. The Cancer Genome Atlas analysis showed the expression levels of AA metabolism-related genes according to the ER status of BC.
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Supplementary Figure 3. E2 stimulates AA metabolism in ER+ BC progression. (A) The viability of SUM159 and SKBR3 cells was measured by MTT assay at the indicated times for 2, 4, and 6 days. (B) Transcript levels of CYP4F2 and CYP4F11 in BT474 and T47D cells treated with E2 or not. (C and D) The expression pattern of AA metabolism-related genes in luminal subtype and TNBC subtype compared with normal tissues.
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Supplementary Figure 4. E2 induces CYP4F2 and CYP4F11 expression through ERα. (A) Immunoblot analysis of CYP4F2-induced expression in BT474 cells treated with E2 for 6, 24, 48, and 72 h through MAPK signaling. (B) 20-HETE levels were quantified in cell lysates collected from BT474 treated with E2 or control. (C and D) MDA-MB-453 and MDA-MB-468 cells were transfected with plasmid ERα and pc-DNA3.1, and the gene levels of ERα were measured by RT-qPCR. Immunoblot analysis of ERα, p-Erk, 5-LOX, COX2, CYP4F2, CYP4F11, EP2, and EP3 expression were performed by overexpression of ERα in MDA-MB-453 and MDA-MB-468 BC cells in the presence or absence of E2. (E) Transcript levels of CYP4F2 were measured using RT-qPCR on RNA prepared from MCF10A and MCF10A-pcERα mammary epithelial cells. (F) MCF-7 cells were treated with the EP2 antagonist PF-04418948 (30 μM), the EP3 inhibitor L-798106 (10 μM), the EP4 inhibitor CJ-42794 (60 μM), the COX-2 inhibitor NS398 (50 μM), the MAPK inhibitor PD98059 (50 μM), the cPLA2 and iPLA2 inhibitor MAFP (5 μM), the sPLA2 inhibitor LY315926 (50 μM), and the CYP4F inhibitor HET0016 (100 μM) alone or combined with E2 (10 nM) for 72 h and then tested by MTT assay. (G) Secreted prostaglandin levels were quantified in conditioned media collected from cells treated with E2 or control, and data were normalized to the data of the control group (ELISA).
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Supplementary Figure 5. CYP4F2, CYP4F11 overexpression promotes MCF7 cells survival. (A-C) The metabolite 20-HETE levels were quantified in cell lysates collected from ER+ and ER- BC cells overexpressing CYP4F2 and CYP4F11 (ELISA). (D and E) MDA-MB-231 and T47D overexpressed CYP4F2 or CYP4F11 in the absence of FBS. Cell death was measured using PI exclusion assay. (F) Proliferation of T47D cells treated with 20-HETE and 5 μM indomethacin was measured by MTT assay. 
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[bookmark: _Hlk95083762]Supplementary Figure 6. High expression of CYP4F2, CYP4F11 in ER+ breast cancers. (A) Immunohistochemical and HE analysis of CYP4F2 and CYP4F11 protein expression in ER+ BC and normal tissues. (B) Immunoblots of lysates from four BC patient tumors with CYP4F2 and CYP4F11 antibodies.
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Supplementary Figure 7. HET0016 induces ER+ BC cell apoptosis under E2 supplement. (A and B) Cell apoptosis was measured in T47D and BT474 using the Annexin V-FITC/PI Apoptosis Detection Kit (n = 3). (C and D) Immunoblot analysis of Cl-Caspase3, Cl-PARP, Bcl-2, Bad in BT474 and T47D cells treated with 50 μM and 100 μM HET0016 with or without E2 for 48 h.


Supplementary Table 1. Primers used for RT–qPCR
	Primers
	Sequences (5'to3')

	PR-F
	CAGCTGTCACTAATCGGGGT

	PR-R
	CTCTCGGTACAGCCCATTCC

	ESR1-F
	AGACACTTTGATCCACCTGA

	ESR1-R
	CAAGGAATGCGATGAAGTAG

	ACTB-F
	CACCATTGGCAATGAGCGGTTC

	ACTB-R
	AGGTCTTTGCGGATGTCCACGT

	EP1-F
	TCATGGTGGTGTCGTGCATCTG

	EP1-R
	GGATCTGGTTCCAGGAGGCAAG

	EP2-F
	GACCACCTCATTCTCCTGGCTA

	EP2-R
	AACCTAAGAGCTTGGAGGTCCC

	EP3-F
	TAGCTGTTCGCCTGGCTTCA

	EP3-R
	TTTCCCCAAAATTCCTCCTGGC

	EP4-F
	ACAGCCACTACGTGGACAAG

	EP4-R
	GTCCAGTCGATGAAGCACCA

	PTGS2-F
	ACGCTTTATGCTGAAGCCCT

	PTGS2-R
	GCCGAGGCTTTTCTACCAGA

	GREB1-F
	CAAAGAATAACCTGTTGGCCCTGC

	GREB1-R
	GACATGCCTGCGCTCTCATACTTA

	ALOX5-F
	ACTGGCTGAATGACGACTGG

	ALOX5-R
	CAGGGGAACTCGATGTAGTCC

	ALOX12-F
	CAACGTGATCCGAGGAGAGAA

	ALOX12-R
	GTGTTCAGCAAGTGATACTGGA

	ALOX15-F
	TGGAAGGACGGGTTAATTCTGA

	ALOX15-R
	GCGAAACCTCAAAGTCAACTCT

	CYP4F12-F
	ACCATCCGGTCTATCACCAAT

	CYP4F12-R
	ACTCAGCAGTATCCCTTCTCC

	CYP4B1-F
	CCCACTCTGGTTCGGACAG

	CYP4B1-R
	ATACACATCAGGGGCCTTAGG

	CYP4X1-F
	ACAAGCGTGGAGGTCTATGAG

	CYP4X1-R
	ATCATGGGTGCTGTTTGTCTG

	CYP4V2-F
	TGATGATTCCGAGTATGTCCGT

	CYP4V2-R
	AGTCTTCATTGGCGTTCATTTCA

	CYP4F2-F
	GAGGGTAGTGCCTGTTTGGAT

	CYP4F2-R
	CAGGAGGATCTCATGGTGTCTT

	CYP4F11-F
	CATCTCCCGATGTTGCACG

	CYP4F11-R
	TCTCTTGGTCGAAACGGAAGG

	PLA2R1-F
	TGGAGTGGCAGGATAAAGGAA

	PLA2R1-R
	AGGGTCAGAACCGATTTACCT

	PLA2G2A-F
	ATGAAGACCCTCCTACTGTTGG

	PLA2G2A-R
	GCTTCCTTTCCTGTCGTCAACT

	PLA2G4A-F
	ATGGATGAAACTCTAGGGACAGC

	PLA2G4A-R
	CTGGGCATGAGCAAACTTCAA

	PLA2G6-F
	CATCACAGCCGTATCATCAGC

	PLA2G6-R
	TCGGTGACATCCATCTGAGTG

	PLA2G1B-F
	TGCCAGACACATGACAACTG

	PLA2G1B-R
	ACGAGTATGAATAGGTGTGGGT

	PLA2G10-F
	TGTGGGTTGTGTTGGTCCC

	PLA2G10-R
	GACGCTCTGATTGACGCACT

	PLA2G12A-F
	TTGGTATCCCTTCCCTGACAA

	PLA2G12A-R
	TCGTTGGCTGTCCAGATATGG


Supplementary Table 2. The siRNA oligos
	Name
	Sequence

	
	sense（5'-3'）
	antisense（5'-3'）

	CYP4F2-1
	GCCUUCGGUGUUUCCCACATT
	UGUGGGAAACACCGAAGGCTT

	CYP4F2-2
	GCAUGAGAGUUCUGACUCATT
	UGAGUCAGAACUCUCAUGCTT

	CYP4F11-1
	CCGUGAACCUAUAGAGAUUTT
	AAUCUCUAUAGGUUCACGGTT

	CYP4F11-2
	GGGAUCCAUUACAACCCAATT
	UUGGGUUGUAAUGGAUCCCTT

	ERα
	GAGGGAGAAUGUUGAAACATT
	UGUUUCAACAUUCUCCCUCTT
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