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Supplementary Figure 1. Lung CSCs resist oxidative phosphorylation-mediated ROS production and apoptosis induction in CL1-1, H1993, and H1650 cells. (A) Cell viability in adherent and spheroid culture treated with 250 μM H2O2 for 24 h. Mean ± SD (Student’s two-tailed unpaired t-test). (B) Assessment of 8-oxo-dG levels in adherent and spheroid cultures treated with H2O2 (250 μM) for 1, 3, 6, or 24 h. Mean ± SD (Student’s two-tailed unpaired t-test). (C) The OCR levels of seahorse assay in adherent and spheroid culture. Mean ± SD (Student’s two-tailed unpaired t-test). (D) Fluorescence expressions of Mitosox (mitochondrial superoxide indicator), HPF (Hydroxyl Radical indicator), or DCF (ROS indicator) in adherent and spheroid culture by use of flow cytometry. Mean ± SD (Student’s two-tailed unpaired t-test). *P＜0.05, **P＜0.01, ***P＜0.001, ****P＜0.0001. 
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Supplementary Figure 2. Lung CSCs express high level of lipid peroxidation. (A) Western blot showing anti-oxidation enzymes containing SOD1, SOD2, catalase, GR, GPX1, and GPX4 in 4 different lung cancer cell lines cultured in adherent or spheroid culture. (B) The results of the total iron level in adherent and spheroid cultures. Mean ± SD (Student’s two-tailed unpaired t-test). (C) Total lipid amount was detected by Mass in adherent and spheroid cultures of A549 and H1993 cells. Mean ± SD (Student’s two-tailed unpaired t-test). (D) MDA level (left), 4-HNE level (middle), and the ratio of C11-BODIPY 581/591(Right) were used to measure lipid peroxidation in adherent and spheroid culture. Mean ± SD (Student’s two-tailed unpaired t-test). (E) GSH/GSSG ratio in adherent and spheroid cultures. Mean ± SD (Student’s two-tailed unpaired t-test). (F) Cell viability and (G) ratio of 8-oxo-dG in spheroid culture treated with H2O2 (250 μM) and vehicle, TC (10 μM) or RG (20 μM) for 24 h. Mean ± SD (one-way ANOVA followed by Tukey’s post-hoc test). *P＜0.05, **P＜0.01, ***P＜0.001, ****P＜0.0001.
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Supplementary Figure 3. High Perilipin5 in lung CSCs promotes the association of lipid droplets and mitochondria. (A) Lipid droplets in adherent and spheroid A549 cells were detected using Oil Red O staining and BODIPY 493/503 staining (green), and cell nuclei were counterstained with DAPI (blue). (B) BODIPY 493/503 (green) and MitoTracker (Red) co-staining reveals the association between lipid droplets and mitochondria. (C) Western blot analysis of perilipin5 protein expression in adherent and spheroid culture.
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Supplementary Figure 4. Lung CSCs increase in TAG synthesis via an increase in ACSL1/ACSL4 and DGAT1/DGAT2 expression. (A) Cell viability assessment of spheroid CL1-1, H1993, and H1650 cells incubated with or without 250 μM H2O2 and/or DGATi (DGAT1i +DGAT2i) for 24 h. Mean ± SD (one-way ANOVA followed by Tukey’s post-hoc test). (B) Triacylglycerol level in spheroid A549 cells with or without DGAT1 and/or DGAT2 knockdown. Mean ± SD (one-way ANOVA followed by Tukey’s post-hoc test). (C) Cell viability of spheroid A549 cells with or without DGAT1 and/or DGAT2 knockdown following incubation with 250 μM H2O2 in for 24 h. Mean ± SD (one-way ANOVA followed by Tukey’s post-hoc test). (D) Triacylglycerol level in spheroid culture treated with or without H2O2 (250 μM) in the presence of vehicle, TC (ACSL inhibitor, 10 μM) or RG (ACSL4 inhibitor, 20 μM) for 24 h. Mean ± SD (one-way ANOVA followed by Tukey’s post-hoc test). (E) BODIPY 493/503 staining (green) for lipid droplets in spheroid culture treated with or without TC (ACSL inhibitor, 10 μM) or RG (ACSL4 inhibitor, 20 μM) for 24 h. Cell nuclei were stained with DAPI (blue). *P＜0.05, **P＜0.01, ***P＜0.001, ****P＜0.0001. 
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Supplementary Figure 5. Survival analysis of TAGsig's significance in lung adenocarcinoma was validated across two additional datasets: GSE37745 and TCGA_LUAD.
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Supplementary Figure 6. Nuclear localization of YAP1 is promoted by YAP1 (Y357) in cancer stem cells. (A) Representative immunofluorescence images showing the subcellular location of YAP1 and TEAD1 in adherent and spheroid A549 cells. Cell nuclei were counterstained with DAPI. (B) Western blot of cytoplasmic (Cyt) and nucleus (Nuc) fractions showing pYAP1 (S127) and pYAP1 (S397) protein expression in adherent and spheroid A549 cells. (C) Western blot of cytoplasmic (Cyt) and nucleus (Nuc) fractions showing pYAP1 (Y357) and YAP1 protein expression in CL1-1, H1993, or H1650 cells. (D) Western blot showing ACSL1, ACSL4, and GPX4 protein expression in spheroid A549 cells treated with or without PF-573228 (10μM, an inhibitor of FAK ), LY294002 (10μM, an inhibitor of PI3K ) or verteporfin (10μM, an inhibitor of YAP1) for 24 h. (E and F) Representative immunofluorescence images showing BODIPY (493/503) fluorescence in spheroid A549 cells treated with or without (E) VP inhibitor, (F) YAP1 or TEAD1 knockdown. PF, PF-573228; LY, LY294002; VP, verteporfin. Data were presneted as mean ± s.d. **P＜0.01 (t-test).


Table S1: Identification of TEAD1 binding sites or Transcription Responsive Elements (TREs)
	Gene
	TEAD1 binding site in relation to the Transcription Start Site (TSS)
	Relative Score (JASPAR analysis)
	Strand (JASPAR analysis)
	Predicted Sequence (JASPAR analysis)

	ACSL1
	-2869
	0.957
	+
	TGCATTCCTA

	ACSL4
	-4000
	0.952
	-
	CAAATTCCTT

	DGAT1
	-1516
	0.889
	-
	TTCATTCCTCTG

	DGAT2
	-3724
	0.954
	-
	GACATTCCTA

	LPIN2
	-4652
	0.994
	-
	CACATTCCTT

	PNPLA3
	-1520
	0.964
	+
	TGCATTCCTC





Table S2: List of primers.
	Gene name
	Forward Primer
	Reverse Primer
	Comments

	ACSL1
	GGGTGTCATTTATGTGGGTTTG
	GGTCTGGATGTTTCTCTCCTTC
	ChIP-qPCR

	ACSL4
	GGCTGTAGACCACTTCTCAAG
	AAGGAAGCTAGAACCAGAACAA
	ChIP-qPCR

	DGAT1
	AGCACCTGTTTGCTTCCA
	TTCACTGAGGACTCTGACTCTA
	ChIP-qPCR

	DGAT2
	GGTCAGGGCTGGTCATTATAG
	CTGTGTCCTGGGACTGTTT
	ChIP-qPCR

	LPIN2
	GGAGTCAAAGATGGACCTGAAA
	GTATCGGCATCATGTAGGAACC
	ChIP-qPCR

	PNPLA3
	AGCCACAAAGAGGGCAGA
	GCTGGAGTGGACCAGGAA
	ChIP-qPCR





Table S3: Demographic data of lung adenocarcinoma patients. 
	Variables (n = 59)
	
	
	
	Number (%)

	Age (year)
	
	
	
	40-92 (70.6 ± 12.7)

	Sex
	
	
	
	
	
	

	
	Male
	
	
	
	42 (71.2)
	

	
	Female
	
	
	
	17 (28.8)
	

	T status  
	
	
	
	
	
	

	
	T1
	
	
	
	11 (18.6)
	

	
	T2
	
	
	
	41 (69.5)
	

	
	T3
	
	
	
	1 (1.7)
	

	
	T4
	
	
	
	6 (10.2)
	

	N status
	
	
	
	
	
	

	
	N0
	
	
	
	31 (52.5)
	

	
	N1
	
	
	
	8 (13.6)
	

	
	N2
	
	
	
	20 (33.9)
	

	
	N3
	
	
	
	0 (0)
	

	M status
	
	
	
	
	
	

	
	M0
	
	
	
	56 (94.9)
	

	
	M1
	
	
	
	3 (5.1)
	

	DGAT1 expression
	
	
	
	

	
	High expression 
	
	
	29 (49.2)
	

	
	Low expression 
	
	
	30 (50.8)
	

	DGAT2 expression
	
	
	
	

	
	High expression 
	
	
	21 (35.6)
	

	
	Low expression 
	
	
	38 (64.4)
	

	DGAT1 and DGAT2 coexpression
	
	
	

	
	DGAT1 (high)/DGAT2 (high)
	15 (25.4)
	

	
	DGAT1 (low)/DGAT2 (low)
	
	44 (74.6)
	




 Table S4: The genes and coefficients of the prognostic signature.
	Gene
	Coefficient

	ACSL4
	0.368989829

	ACSL1
	0.212659288

	LPIN2
	-0.540032293

	DGAT1
	0.000190276

	PNPLA3
	0.232428251

	DGAT2
	-0.391120672
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