[image: ]Supplementary Fig 1. Quality control and model validation of follicular fluid non-targeted metabolomics data. 
a. Hotelling‘s T² Test for CTRL and PCOS Group Samples. b. Principal component analysis (PCA) score plot. Blue circles, CTRL group; Red squares, PCOS group; yellow open circles, quality control (QC) samples. c. Permutation test (n = 200) for OPLS-DA model reliability. Blue circles represent cumulative explained variation R²Y, and red triangles represent cumulative predictive capability Q². d. Pearson correlation matrix heatmap of QC samples. Diagonal panels show metabolite abundance distribution histograms for each QC sample; off-diagonal panels display Pearson correlation coefficients (r) with fitted trend lines between paired QC samples. 
[image: ]Supplementary Fig 2. Analysis of Data Flow Patterns and Pathway Importance Metrics in the KEGG Pathway Hierarchy. 
a. Pathway impact plot of KEGG (out degree centrality). b. Differential abundance (DA) score Plot of Metabolic Pathways, DA score illustrates the overall upregulation/downregulation trend of metabolic pathways by showing the proportion of significantly differential metabolites that are upregulated or downregulated. c. The Sankey diagram illustrates the relationship between the top 10 pathways with significant enrichment and differential metabolites. From left to right, the components are differential metabolites (red indicates upregulation, blue indicates downregulation) and significantly enriched metabolic pathways. 
[image: ]Supplementary Fig 3. Receiver operating characteristic (ROC) curve of the differential lipid metabolites.
a. ROC curve analysis of DG(18:3_22:5) as a biomarker for distinguishing PCOS from control. b. ROC curve analysis of LPC(22:0) as a biomarker for distinguishing PCOS from control. c. ROC curve analysis of PC(P-18:0_18:1) as a biomarker for distinguishing PCOS from control. d. ROC curve analysis of PS(22:6_18:0) as a biomarker for distinguishing PCOS from control. The green line represents the reference line. AUC, area under ROC curve.
[image: ]Supplementary Fig 4. Integrated analysis of FF metabolomics and targeted lipidomics in the CTRL and PCOS groups. 
a. Hierarchical clustering heatmap showing the correlations between differentially expressed molecules identified in the metabolomics and targeted lipidomics analyses of the CTRL and PCOS groups. Each row represents a metabolite, and each column represents a lipid metabolite. *** indicates a correlation test p-value < 0.001, ** indicates p < 0.01, and * indicates p < 0.05. b. Heatmap of shared KEGG signaling pathways between the CTRL and PCOS groups based on metabolomics and targeted lipidomics data.
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