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Figure S1. Univariate Cox regression analysis of 20 CRLR‑lncRNAs for overall survival in osteosarcoma.
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Figure S2. Analysis of immune cell infiltration and therapeutic responsiveness of the CRLR‑lncRNAs Signature. (A) Immune cell infiltration profiles in high- and low-risk groups estimated by the CIBERSORT algorithm. Boxplots depict the relative proportions of 22 immune cell subsets, comparing infiltration levels between the two risk categories. (B) Heatmap depicting the correlations between the immune cell infiltration and the prognostic genes. (C) Violin plots comparing TumorPurity between the high- and low-risk groups. (D) Boxplots comparing immunophenoscore (IPS) subsets between the high- and low-risk groups. 
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Figure S3. Drug sensitivity (IC₅₀) analysis of the CRLR‑lncRNA signature in osteosarcoma. (A-P) Boxplots comparing the predicted sensitivity to multiple chemotherapeutic agents between the low- and high-risk groups.
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Figure S4. Single-cell analysis of osteosarcoma in the GSE152048 cohort. (A) Dot plot showing the scaled expression and percentage of cells expressing representative marker genes across 11 major cell types. (B) Bar chart showing the proportion of each tumor cell type in OS-S and OS-R samples. (C) Heatmap displaying the top 15 signature genes characterizing each malignant osteosarcoma subcluster. (D) GSEA pathway enrichment heatmap of malignant osteosarcoma subclusters. (E) KEGG pathway enrichment analysis comparing OS-R versus OS-S samples. (F) Bubble plot visualizing the percentage of positive cells and average expression levels of six CRLR-lncRNAs across malignant osteosarcoma subclusters. (G) Dot plot showing the expression of the six lactylation-related lncRNAs in OS-S and OS-R samples. Intergroup comparisons were performed using the Wilcoxon rank-sum test. *P < 0.05, **P < 0.01, ***P < 0.001, ns, not significant. P < 0.05 was considered statistically significant.
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Figure S5. LINC01976/LDHA/lactylation positive feedback loop is required for cisplatin resistance in osteosarcoma. (A) Western blot analysis of pan-Kla levels in parental and cisplatin-resistant osteosarcoma cells. (B) RT-qPCR analysis of glycolytic genes in U2OS-DDPr cells after LINC01976 knockdown. (C) Relative intracellular lactate levels in sh-NC and sh-LINC01976#2 U2OS-DDPr cells. (D) LDHA expression in normal and tumor tissues from the TARGET database. (E) Kaplan-Meier survival analysis of osteosarcoma patients stratified by LDHA expression. (F) RT-qPCR analysis of LINC01976 and LDHA expression in U2OS cells after LINC01976 overexpression with or without LDHA knockdown. (G) Western blot analysis of relative pan-Kla and LDHA expression in 143B and U2OS cells after LINC01976 overexpression with or without LDHA knockdown. (H) Relative intracellular lactate levels in U2OS cells after the indicated treatments. (I) CCK-8 assays showing cisplatin IC50 values in U2OS cells in the indicated groups. (J and K) Relative cisplatin IC50 values in U2OS and 143B cells in the indicated groups. Data are presented as mean±SD. *P<0.05, **P<0.01, ***P<0.001, ****P<0.0001.
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