Supplementary Figure 1：The Dice similarity coefficients (DSC) for the primary lesion ROIs drawn by two radiologists on 100 random MRI samples all exceeded 0.8, as detailed in the violin plots showing their distribution. 
Supplementary Figure 2. Receiver Operating Characteristic (ROC) curves of the 10 base learners. (A) ROC curves demonstrating model discrimination in the training set; (B) ROC curves demonstrating model discrimination in the independent validation set. The area under the curve (AUC) values for each model are provided in the legend. 
Abbreviations:  AUC, Area Under the Curve; CatBoost, Categorical Boosting; GBM, Gradient Boosting Machine; KNN, k-Nearest Neighbors; LightGBM, Light Gradient Boosting Machine; LR, Logistic Regression; RF, Random Forest; ROC, Receiver Operating Characteristic; SVM, Support Vector Machine; TabPFN, Tabular Prior-Data Fitted Network; XGBoost, eXtreme Gradient Boosting. 
Supplementary Figure 3. Calibration curves of the 10 base learners. (A) Calibration curves in the training set; (B) Calibration curves in the independent validation set. The dashed diagonal line represents perfect calibration, where the predicted probabilities perfectly match the observed frequencies. The Brier score for each model is provided in the legend, with lower scores indicating better calibration. 
Abbreviations: CatBoost, Categorical Boosting; GBM, Gradient Boosting Machine; KNN, k-Nearest Neighbors; LightGBM, Light Gradient Boosting Machine; LR, Logistic Regression; RF, Random Forest; SVM, Support Vector Machine; TabPFN, Tabular Prior-Data Fitted Network; XGBoost, eXtreme Gradient Boosting.
Supplementary Figure 4. Performance metrics of the 10 base learners evaluated by 5-fold cross-validation (CV5). Bar plots display the mean values of (A) AUC, (B) Accuracy, (C) Sensitivity, and (D) Specificity across the cross-validation folds.
Abbreviations:  AUC, Area Under the Curve.
Supplementary Figure 5. Net Reclassification Improvement (NRI) and Integrated Discrimination Improvement (IDI) analyses. (A) Heatmap displaying the NRI values for pairwise comparisons among the four feature sets in the validation set; (B) Heatmap displaying the IDI values for corresponding comparisons.
Abbreviations: Clin, Clinical; IDI, Integrated Discrimination Improvement; MH, Multidimensional Habitat; NRI, Net Reclassification Improvement; T1C, T1-weighted Contrast-enhanced; T2WI, T2-weighted Imaging.
Supplementary Figure 6. Comparison of Receiver Operating Characteristic (ROC) curves among four feature sets. The ROC curves demonstrate the discrimination performance of the final stacking ensemble model (SVM + GBM + LR) using different feature sets in the (A) training set and (B) validation set. 
Abbreviations: AUC, Area Under the Curve; Clin, Clinical; GBM, Gradient Boosting Machine; LR, Logistic Regression; ROC, Receiver Operating Characteristic; SVM, Support Vector Machine; T1C, T1-weighted Contrast-enhanced; T2WI, T2-weighted Imaging.
Supplementary Figure 7. Decision Curve Analysis (DCA) of the stacking ensemble models across four feature sets. The DCA curves evaluate the clinical net benefit of the models at various threshold probabilities in the (A) training set and (B) validation set. 
Abbreviations: Clin, Clinical; DCA, Decision Curve Analysis; GBM, Gradient Boosting Machine; LR, Logistic Regression; SVM, Support Vector Machine; T1C, T1-weighted Contrast-enhanced; T2WI, T2-weighted Imaging.



Supplementary Figure 8. Comparison of calibration curves among four feature sets. The calibration curves assess the agreement between predicted probabilities and observed frequencies for the Platt-scaled stacking ensemble models in the (A) training set and (B) validation set. The diagonal dashed line represents perfect calibration. 
Abbreviations: Clin, Clinical; GBM, Gradient Boosting Machine; LR, Logistic Regression; SVM, Support Vector Machine; T1C, T1-weighted Contrast-enhanced; T2WI, T2-weighted Imaging.

