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	Lung adenocarcinoma
	Glioblastoma melanoma
	Melanoma

	Clinical features 
	A: age, gender, tumor mutational burden (TMB), and tumor stage
C: age, gender, TMB
	Age, gender, TMB 
	Age, gender, TMB, PATH_M_STAGE 

	norm_method (normalization method) 
	Z_NPN, Z_QN, Z_QNZ, Z_NICG, Z_Binary Z_Raw and Z_Original
	Z_NPN, Z_QN, Z_QNZ, Z_NICG, Z_Binary, Z_Raw and Z_Original
	Z_NPN, Z_QN, Z_QNZ, Z_NICG, Z_Binary, Z_Raw and Z_Original

	DEG (P threshold of DEGs) 
	0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 0.6%, 0.7%, 0.8%, 0.9%, 1%, 2%, 3%, 4%, 5%, 7%, 10% 
	0.1%, 0.4%, 0.7%, 0.8%, 1%, 4%, 10% 
	0.1%, 0.4%, 0.7%, 0.8%, 1%, 4%, 10% 

	NDEG (P threshold of NDEGs) 
	99%, 98%, 95%, 92%, 90%, 85% 
	99.5%, 95%, 98%, 95% 
	99.5%, 95%, 98%, 95% 

	Model (classification algorithm) 
	SVM_W, LR, XGB_W, LASSO, RF and MLP 
	SVM_W, LR, XGB_W, LASSO, RF and MLP 
	SVM_W, LR, XGB_W, LASSO, RF and MLP 

	


Hyperparameter grids
	LASSO
	Penalty: L1; Solver: {liblinear, saga}; C: {0.1, 0.4, 0.7}

	
	LR 
	C: {0.001, 0.01, 0.1, 1, 10, 100}; Penalty: {L1, L2}; Solver: {liblinear, newton-cg, lbfgs, sag, saga}; max_iter: {100, 200}; class_weight: {balanced, None}

	
	MLP
	hidden_layer_sizes:{(100,),(100,30),(100,50)}; activation:{relu}; solver:{adam,sgd,lbfgs}; alpha:{0.0001,0.001}; early_stopping:{True}; max_iter:{500}

	
	RF
	n_estimators:{100,200,300}; max_depth:{3,4,6,None}; min_samples_split:{2,5,10}; min_samples_leaf:{1,2,5}; max_features:{sqrt,log2}

	
	SVM_W
	kernel:{linear,rbf}; C:{0.01,0.1,1,10,100}; gamma:{scale,0.01,0.1,1}; class_weight:{balanced}

	
	XGB_W
	n_estimators:{100,200,300}; learning_rate:{0.01,0.05,0.1,0.2}; max_depth:{2,3,4,6}; subsample:{0.6,0.8,1.0}; colsample_bytree:{0.6,0.8,1.0}; gamma:{0,0.1,0.5}; scale_pos_weight:{n_neg/n_pos}




[bookmark: _Hlk219806706][bookmark: _Hlk219890223][bookmark: _Hlk219806848][bookmark: _Hlk219806735][bookmark: _Hlk219892218]CPTAC, the Clinical Proteomic Tumor Analysis Consortium; DEG, P threshold of DEGs; DEGs, differentially expressed genes; DFCI, Dana-Farber Cancer Institute; LASSO, Least Absolute Shrinkage and Selection Operator; LR, logistic regression; MLP, multilayer perceptron; NDEG, P threshold of NDEGs; NDEGs, non-differentially expressed genes; norm_method, normalization method; OncoSG, Oncogenomic-Singapore; PATH_M_STAGE, pathologic distant metastasis (M) stage; RF, random forest; SVM_W, (linear) support vector machine with weighting; TCGA, The Cancer Genome Atlas; XGB_W, Extreme Gradient Boosting with weighting; Z_Binary, binarization applied to Z_Raw data; Z_NICG, Normalization using Internal Control Genes (NICG) applied to Z_Raw data; Z_NPN, Non-Parametric Normalization (NPN) applied to Z_Raw data; Z_Original, Z-transformed RNA-seq data in FPKM format, including all gene features shared between the two cohorts; Z_QN, Quantile Normalization (QN) applied to Z_Raw data; Z_QNZ, Quantile Normalization with Z-Score (QNZ) applied to Z_Raw data; Z_Raw, Z_Original data restricted to the selected DEGs.


