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Supplementary Fig.1 Differentially expressed genes in CSCC. A. Principal components analysis (PCA) of CSCC tissues (n= 253) and normal tissues (n= 13) based on expression levels of genes. B. Volcano plot of differentially expressed genes (DEGs).
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Supplementary Fig.2 Enrichment analysis of the differentially expressed lipid metabolism-related genes (DLMGs). A. Enrichment analysis of the DLMGs based on WikiPathways database. B. Enrichment analysis of the DLMGs based on Reactome pathway database.
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Supplementary Fig.3 Kaplan-Meier (KM) curves of 9 prognostic differentially expressed lipid metabolism-related genes (DLMGs). A-I. The KM curves based on expression levels of GAL3ST1 (A), PLA2G7 (B), LIPG (C), ACOT4 (D), ALOX12B (E), ALOXE3 (F), PLA2G3 (G), PTGDS (H), PLA2G2D. (Red represents patients with high expression level, green represents patients with low expression level.).
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Supplementary Fig.4 C-index and average C-index of prognostic models constructed by 95 machine learning methods of training set (TCGA cohort) and validation set (GEO cohort).
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Supplementary Fig.5 Kaplan-Meier (KM) curves based on the high- and low- LMPS groups (GSE52903 cohort).
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[image: ]
Supplementary Fig.6 The immune microenvironment component comparison between the high- and low- LMPS groups. A-E. The heatmap showed the normalized infiltrations of immune and stromal cells with CIBERSORT algorithm (A), EPIC algorithm (B), TIMER algorithm (C), quanTIseq algorithm (D), MCP-counter algorithm (E).


[bookmark: _Hlk203484964]Supplementary Fig.7
[image: ]
Supplementary Fig.7 The correlations between the LMPS and the scores characterizing tumor microenvironment (TME). A-C. The correlations between the LMPS and the immune score (A), stromal score (B), and microenvironment score (C) calculated by the xCell algorithm. D-F. The different levels of Merck18 (D), CD8 expression (E), IFNG expression (F) between the high- and low-LMPS groups.
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Supplementary Fig.8 Drug sensitivity analysis associated with the LMPS. A-G. The correlation of the LMPS and IC50s for drugs used in cervical cancer treatment guidelines, including Paclitaxel (A), Cisplatin (B), Oxaliplatin (C), 5-Fluorouracil (D), Gemcitabine (E), Topotecan (F) and Irinotecan (G). H. The drugs negatively correlated with the LMPS.
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Supplementary Fig.9 The role of PLA2G3 in CSCC cells. A. The mRNA levels in Siha cells transfected with siRNA targeting PLA2G3. B. CCK-8 viability assay of Siha cells transfected with siRNA targeting PLA2G3 or control siRNA. C. The mRNA levels in SW756 cells transfected with siRNA targeting PLA2G3. B. CCK-8 viability assay of SW756 cells transfected with siRNA targeting PLA2G3 or control siRNA.
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Supplementary Fig.10 Expression of LIPG overlaid on T-distributed stochastic neighbor embedding (tSNE) plot. 

Supplementary Fig.11
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Supplementary Fig.11 Bar plot of relative difference of lipid species between Siha-NC and Siha-OE cells.



Supplementary Table 1 The parameters setting of predictive models
	Algorithm
	Parameters
	Setting

	Enet
	alpha (0.1-1); lambda (CV); nfolds = 10
	alpha manually set; lambda via cv.glmnet

	Lasso
	alpha = 1; lambda (CV)
	alpha fixed to 1

	Ridge
	alpha = 0; lambda (CV)
	alpha fixed to 0

	StepCox
	Direction = forward / backward / both; criterion = AIC
	direction set in method string

	CoxBoost
	start.penalty = 500; penalty (auto); stepno (CV)
	penalty optimized via optimCoxBoostPenalty

	SuperPC
	s0.perc = 0.5; n.threshold = 20; n.fold = 10; n.components = 3
	threshold selected via CV

	plsRcox
	nt (auto); sparse = TRUE
	nt optimized via CV

	RSF
	ntree = 1000; nodesize = 2; splitrule = logrank
	default parameters

	GBM
	n.trees = 10000; shrinkage = 0.001; depth = 3; CV
	best iteration selected by CV





Supplementary Table 2 The sequences involved in this study
	siRNA targeting PLA2G3:
	

	siRNA 1 (5’ - 3’)
	Forward Seq: GGACUGUGUGGAAGGCAAATT
Reverse Seq: UUUGCCUUCCACACAGUCCTT

	siRNA 2 (5’ - 3’)
	Forward Seq: GACCCGACAGGCAGCAGAATT
Reverse Seq: UUCUGCUGCCUGUCGGGUCTT

	siRNA 3 (5’ - 3’)
	Forward Seq: CACCCUUGCAGUACAACUATT
Reverse Seq: UAGUUGUACUGCAAGGGUGTT

	siRNA-Negative Control (NC)
(5’ - 3’)
	Forward Seq: UUCUCCGAACGUGUCACGUTT
Reverse Seq: ACGUGACACGUUCGGAGAATT

	Knockdown of LIPG: 
	

	shRNA1(LIPG)-PGK-Puro
	GCCGCAAGAACCGTTGTAATA

	shRNA2(LIPG)-PGK-Puro
	TGGCTACAATGCCAAGAAAAT

	Overexpression of LIPG:
	

	ATGAGCAACTCCGTTCCTCTGCTCTGTTTCTGGAGCCTCTGCTATTGCTTTGCTGCGGGGAGCCCCGTACCTTTTGGTCCAGAGGGACGGCTGGAAGATAAGCTCCACAAACCCAAAGCTACACAGACTGAGGTCAAACCATCTGTGAGGTTTAACCTCCGCACCTCCAAGGACCCAGAGCATGAAGGATGCTACCTCTCCGTCGGCCACAGCCAGCCCTTAGAAGACTGCAGTTTCAACATGACAGCTAAAACCTTTTTCATCATTCACGGATGGACGATGAGCGGTATCTTTGAAAACTGGCTGCACAAACTCGTGTCAGCCCTGCACACAAGAGAGAAAGACGCCAATGTAGTTGTGGTTGACTGGCTCCCCCTGGCCCACCAGCTTTACACGGATGCGGTCAATAATACCAGGGTGGTGGGACACAGCATTGCCAGGATGCTCGACTGGCTGCAGGAGAAGGACGATTTTTCTCTCGGGAATGTCCACTTGATCGGCTACAGCCTCGGAGCGCACGTGGCCGGGTATGCAGGCAACTTCGTGAAAGGAACGGTGGGCCGAATCACAGGTTTGGATCCTGCCGGGCCCATGTTTGAAGGGGCCGACATCCACAAGAGGCTCTCTCCGGACGATGCAGATTTTGTGGATGTCCTCCACACCTACACGCGTTCCTTCGGCTTGAGCATTGGTATTCAGATGCCTGTGGGCCACATTGACATCTACCCCAATGGGGGTGACTTCCAGCCAGGCTGTGGACTCAACGATGTCTTGGGATCAATTGCATATGGAACAATCACAGAGGTGGTAAAATGTGAGCATGAGCGAGCCGTCCACCTCTTTGTTGACTCTCTGGTGAATCAGGACAAGCCGAGTTTTGCCTTCCAGTGCACTGACTCCAATCGCTTCAAAAAGGGGATCTGTCTGAGCTGCCGCAAGAACCGTTGTAATAGCATTGGCTACAATGCCAAGAAAATGAGGAACAAGAGGAACAGCAAAATGTACCTAAAAACCCGGGCAGGCATGCCTTTCAGAGTTTACCATTATCAGATGAAAATCCATGTCTTCAGTTACAAGAACATGGGAGAAATTGAGCCCACCTTTTACGTCACCCTTTATGGCACTAATGCAGATTCCCAGACTCTGCCACTGGAAATAGTGGAGCGGATCGAGCAGAATGCCACCAACACCTTCCTGGTCTACACCGAGGAGGACTTGGGAGACCTCTTGAAGATCCAGCTCACCTGGGAGGGGGCCTCTCAGTCTTGGTACAACCTGTGGAAGGAGTTTCGCAGCTACCTGTCTCAACCCCGCAACCCCGGACGGGAGCTGAATATCAGGCGCATCCGGGTGAAGTCTGGGGAAACCCAGCGGAAACTGACATTTTGTACAGAAGACCCTGAGAACACCAGCATATCCCCAGGCCGGGAGCTCTGGTTTCGCAAGTGTCGGGATGGCTGGAGGATGAAAAACGAAACCAGTCCCACTGTGGAGCTTCCCTGA
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