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Fig.1. IGF1 promotes proliferation of Leydig cells. A-B. qRT-PCR and Western blot were performed to detect the expression of proliferation marker genes and proteins after IGF1 overexpression or inhibition. C. EdU assays were performed to assess the effect of IGF1 knockdown and over-expressing on Leydig cell proliferation.
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[bookmark: OLE_LINK6]Fig.2. Expression profile of DEGs and DEPs in different groups of Leydig cells. A-B. Volcano plot of DEGs. Red dots represent upregulated DEGs, green dots represent downregulated DEGs, and black dots represent no significant change between groups. C. Principal component analysis of all samples. Each point represents a sample, and groups are distinguished by different colors. D. Heat map of the DEGs clustering analysis. E-F. Volcano plot of DEPs. Red dots represent upregulated DEPs, green dots represent downregulated DEPs, and black dots represent no significant change between groups. G. Principal component analysis of all samples. Each point represents a sample, and groups are distinguished by different colors. H. Heat map of the DEPs clustering analysis.
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Fig.3. Functional enrichment analysis (KEGG and GSEA) of differentially expressed genes (DEGs). A-B. A and B represent the top five KEGG pathway enrichment circles with the smallest q-values in KEGG_level_1 for the overexpression group and the silencing group, respectively. From outer to inner rings: KEGG level-1 categories (colors indicate different classifications); bar length represents the number of background genes in each category and color intensity reflects q-value (red = more significant); proportions of upregulated (light red) and downregulated (light blue) genes, with exact values shown below. C-F. GSEA enrichment result maps. C. Cell cycle enrichment diagram. D, E. PI3K-AKT enrichment diagram. F. Protein digestion and absorption enrichment diagram.
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Fig.4. Weighted gene co-expression network analysis of the transcriptome of Leydig cells at different groups. A. Clustering dendrogram of genes, with dissimilarity based on topological overlap, together with assigned merged module colors and the original module colors. Dynamic Module corresponds to the height above. Merged Module is a module that combines closely clustered genes together. B. Correlation heatmap of gene networks. Light colors indicate low overlap, progressive deep red colors indicate high overlap, and dark blocks on the diagonal are modules. The gene tree diagram and module allocation are also displayed on the left and top. C. Module-trait associations. Each row corresponds to a module eigengene, column to a group. Each cell contains the corresponding correlation and p-value. The table is color-coded by correlation according to the color legend.
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Fig.5. Functional analysis of differentially expressed proteins in all comparison groups. A, D. Bar chart of InterPro (IPR) domain annotations for differentially expressed proteins. The X-axis shows the proportion of DEPs for each IPR entry, the Y-axis displays the IPR entry name and its corresponding DEP count, and on the right side indicates functional categories. B, E. GO enrichment analysis circle plot. The four concentric rings represent, from outer to inner: enriched functional categories; the number of categories together with their P-values; bar plots showing the proportions of up-regulated (light pink) and down-regulated (light blue) genes and the total number of foreground genes in each category; and the Rich Factor for each category. C.F. KEGG analysis bar chart. The horizontal axis represents the number of differentially expressed proteins annotated with corresponding functions, while the vertical axis displays KEGG functional classification names. Red indicates up-regulated differentially expressed proteins, and blue denotes down-regulated differentially expressed proteins.
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[bookmark: _GoBack]Fig.6. Correlation analysis of the transcriptomes and proteomes. A. Venn diagram of the numbers of all detected genes, DEGs, all detected proteins and DEPs of the three groups comparison. B. Protein-protein interaction (PPI) analysis showing the relationships of the target DEGs and DEPs. Red indicates up-regulated genes/proteins, and blue indicates down-regulated genes/proteins. More lines between two genes/proteins represents more possible interactions.
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