
Supplementary Table 6. Detailed parameters of machine learning models
	Algorithm Name
	Basic parameter settings
	Hyperparameter tuning strategy
	Optimal parameter results
	Feature selection criteria
	Cross-validation strategy

	Lasso
	- Package: glmnet
- Model type: Binary classification (family = "binomial")
- Regularization type: L1 (alpha = 1)
- Random seed: 12345
	10-fold cross-validation (with nfolds set to 10), using deviance as the evaluation metric, to select the optimal λ value
	Optimal λ =0.008
	Genes with non-zero coefficients (coef != 0)
	10-fold cross-validation (cv.glmnet)

	SVM-RFE
	- Package: e1071/kernlab/caret
-Kernel function: SVMRadial (radial basis kernel)
- Feature selection range: 2,4,6,8,10,13,... , 40
-Cross validation: 10fold CV
-Random seed: 123
-Evaluation index: RMSE
	Based on 10-fold cross-validation, the minimum RMSE was used as the criterion to select the optimal number of features. sigma/C was automatically tuned by caret
	-Optimal number of features (genes) : 37
-Optimal RMSE: 45.34
-Optimal R² : 0.62
-Optimal cost:10
The sigma parameter under the linear kernel has no practical biological significance.
	The number of genes corresponding to the minimum cross-validation error. 
	10-fold cross-validation (nfold = 10)

	Random Forest (RF)
	- Package: randomForest
- Model type: Binary classification (as.factor (group))
- Initial number of trees: ntree = 500
- Random seed: 12345
	Based on the model error rate (err.rate) to select the optimal number of trees: optionTrees = which.min(rf$err.rate [,1])
	Optimal number of trees:33
	Gene importance score (MeanDecreaseGini) > 2
	Built-in OOB (Out-of-Bag) verification

	XGBoost
	- Package: caret (method="xgbTree")
- Model type: Binary classification (as.factor (group))
- Random seed: 123
	Repeated 10-fold cross-validation (repeatedcv):
- Number of folds (number) = 10
- Number of repetitions (repeats) = 4
- Validation method: fixed sampling
	Use the default optimal hyperparameter combination of the caret package (based on the best cross-validation performance): 
- max_depth=6
- eta = 0.3 
- subsample=1
-colsample_bytree=1
	Based on the ranking by variable importance (varImp (model)), combined with the evaluation of model performance for screening
	Perform 10-fold cross-validation (with 4 repetitions)

	GBM
	- Package: caret (method="gbm")
- Model type: Binary classification (as.factor (group))
- Evaluation metric: RMSE
- Random seed: 1234
	Repeated 4-fold cross-validation (repeatedcv):
- Number of folds = 4
- Number of repetitions = 4
- Validation method: fixed sampling
	Use the default optimal hyperparameter combination of the caret package: 
- interaction.depth=3
- n.trees=100
- Shrinkage = 0.1 
-n.minobsinnode=10
	Genes with non-zero importance scores (importance != 0)
	Repeat 4-fold cross-validation (4 repetitions)


CV, cross-validation; GBM, gradient boosting machine; OOB, out-of-bag; RMSE, root mean square error; SVM-RFE, support vector machine recursive feature elimination; XGBoost, eXtreme Gradient Boosting.

