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Figure S1. The workflow of the study. Tumors were segmented on conventional MRI and combined with dynamic susceptibility contrast-MRI to generate vascular habitats. Intratumoral heterogeneity metrics were then measured, and each patient’s habitat risk score was calculated. Habitat risk score and clinical variables were evaluated for overall survival prediction, and independent predictors were used to construct prognostic models. Finally, the model performances were compared, and biological interpretability was assessed. ITH, intratumoral heterogeneity; rCBV, relative cerebral blood volume; MTT, mean transit time; HRS, habitat risk score; MGMT, O6-methylguanine-DNA methyltransferase; GTR, gross total resection; KPS, Karnofsky performance status; AUC, area under the receiver operating characteristic curve; DSC, dynamic susceptibility contrast.
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Figure S2. Schematic diagram of the intratumoral heterogeneity calculation based on a three-dimensional tumor cube simplified as a two-dimensional plane. The intratumoral heterogeneity index ranges from 0 to 1. A higher intratumoral heterogeneity index indicates a more scattered distribution of tumor habitats within the tumor volume, which implies a more heterogeneous and chaotic cellular composition. ITH, intratumoral heterogeneity.
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Figure S3. Schematic diagram of the definition of feature subregions of a tumor tissue section. Several anatomic feature regions in each tumor tissue section were predefined according to histologic structure in glioblastoma from hematoxylin & eosin-stained sections as previously described (https://glioblastoma.alleninstitute.org/). HE, hematoxylin & eosin.
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Figure S4. Calibration curves of the three models for 6-, 12-, and 24-month overall survival prediction. (A) HRS model, (B) clinical model, (C) radio-clinical model. HRS, habitat risk score.
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Figure S5. Decision curves of the three models for 6-, 12-, and 24-month overall survival prediction. Curves are shown for 6-month (A), 12-month (B), and 24-month (C) OS prediction in the training set, spatial validation set, and temporal validation set. HRS, habitat risk score.
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Figure S6. Overall survival analysis of low- and high-risk groups stratified by radio-clinical risk scores in therapeutic regimen subgroups. Plots show Kaplan-Meier survival curves of low- and high-risk groups stratified by the radio-clinical risk score in the Stupp therapy (top) and non-Stupp therapy subgroups (bottom) from training set (A, D), spatial validation set (B, E), and temporal validation set (C, F).
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Figure S7. Comparisons of stemness-associated gene expression in the infiltrative tumor region between low- and high-risk groups. IT, infiltrative tumor.
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Figure S8. Comparisons of stemness-associated gene expression in the cellular tumor region between low- and high-risk groups. CT, cellular tumor.
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Figure S9. Comparisons of stemness-associated gene expression in the hypervascular region of cellular tumor between low- and high-risk groups. CT, cellular tumor.
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Figure S10. Comparisons of stemness-associated gene expression in the perinecrotic region of cellular tumor between low- and high-risk groups. CT, cellular tumor.
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Figure S11. Comparisons of stemness-associated gene expression in the necrosis of cellular tumor between low- and high-risk groups. CT, cellular tumor.
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