Fig legends supplement:
Fig S1. Unsupervised clustering processing of three clusters. CDF indicated k=3,4,5 relatively stable. Delta are: inflexion located in k=3. tracking plot of k=2,3,4,5.

[bookmark: _GoBack]Fig S2. Validation of unsupervised clustering results in CGGA and in-house GBM glioma datasets A. Heatmap of unsupervised clustering results for the CGGA dataset.B. OS analysis of patients with the three clusters in the CGGA dataset. C. Heatmap of unsupervised clustering results for the in-house GBM dataset (The heatmaps for A and C were generated using Microsoft Excel 2016 and Adobe Illustrator 2024).

Fig S3. Box Plot of enrichment score of five metabolic pathway among three clusters(P< 0.05, *P < 0.01,**, P< 0.001,***).

Fig S4. Box plot OF enrichment score of five metabolic pathway between SP cluster and non-SP cluster(P< 0.05,*, P< 0.001,***).

Fig S5. Interaction Weights/Strength among different cell types in the HSD3B7 High-Expression group (Overall and individual cell-level view)

Fig S6. Interaction Weights/Strength among different cell types in the HSD3B7 Low-Expression group (Overall and individual cell-level view)

