[bookmark: _Toc191332244]Supplementary Table 18. Performance metrics of external testing obtained by predicting on TCGA data with models trained on OncoSG data (including molecular and four clinical features) (Data grouping A)
	Balanced Accuracy
	LASSO
	LR
	MLP
	RF
	SVM_W
	XGB_W
	row_mean
	row_CI95
_low
	row_CI95
_high
	P_value_
vs_Z_Raw
	Adj._P_
vs_Z_Raw

	Z_Original
	0.529
	0.53
	0.526
	0.506
	0.555
	0.523
	0.528
	0.512
	0.545
	0.052
	0.281

	Z_Raw
	0.529
	0.53
	0.531
	0.521
	0.556
	0.541
	0.535
	0.522
	0.548
	Ref
	Ref

	Z_Binary
	0.553
	0.556
	0.549
	0.526
	0.554
	0.542
	0.547
	0.535
	0.558
	0.094
	0.281

	Z_NICG
	0.543
	0.554
	0.536
	0.523
	0.533
	0.547
	0.539
	0.528
	0.551
	0.312
	0.625

	Z_NPN
	0.529
	0.541
	0.533
	0.519
	0.54
	0.531
	0.532
	0.524
	0.541
	0.597
	0.688

	Z_QN
	0.53
	0.554
	0.532
	0.528
	0.552
	0.537
	0.539
	0.527
	0.551
	0.562
	0.688

	Z_QNZ
	0.525
	0.543
	0.526
	0.522
	0.537
	0.542
	0.533
	0.523
	0.542
	0.688
	0.688

	col_mean
	0.534
	0.544
	0.533
	0.521
	0.547
	0.538
	
	
	
	
	

	col_CI95_low
	0.525
	0.534
	0.526
	0.514
	0.538
	0.53
	
	
	
	
	

	col_CI95_high
	0.543
	0.554
	0.541
	0.527
	0.556
	0.545
	 
	 
	 NA
	 
	 

	P_value_vs_LASSO
	Ref
	0.016*
	0.812
	0.016*
	0.047*
	0.375
	 
	 
	 
	 
	 

	Adj._P_vs_LASSO
	Ref
	0.039
	0.812
	0.039
	0.078
	0.469
	 
	 
	 
	 
	 



	AUC
	LASSO
	LR
	MLP
	RF
	SVM_W
	XGB_W
	row_mean
	row_CI95
_low
	row_CI95
_high
	P_value_
vs_Z_Raw
	Adj._P_
vs_Z_Raw

	Z_Original
	0.55
	0.557
	0.57
	0.566
	0.585
	0.55
	0.563
	0.549
	0.577
	1
	1

	Z_Raw
	0.549
	0.557
	0.57
	0.566
	0.585
	0.551
	0.563
	0.549
	0.577
	Ref
	Ref

	Z_Binary
	0.586
	0.579
	0.563
	0.593
	0.59
	0.561
	0.579
	0.564
	0.593
	0.094
	0.562

	Z_NICG
	0.574
	0.576
	0.535
	0.586
	0.546
	0.575
	0.565
	0.544
	0.586
	1
	1

	Z_NPN
	0.567
	0.561
	0.541
	0.587
	0.554
	0.566
	0.563
	0.547
	0.579
	1
	1

	Z_QN
	0.574
	0.574
	0.564
	0.572
	0.552
	0.565
	0.567
	0.558
	0.576
	0.688
	1

	Z_QNZ
	0.566
	0.564
	0.579
	0.57
	0.546
	0.546
	0.562
	0.548
	0.576
	0.688
	1

	col_mean
	0.567
	0.567
	0.56
	0.577
	0.565
	0.559
	 
	 
	 
	 
	 

	col_CI95_low
	0.554
	0.558
	0.545
	0.567
	0.547
	0.549
	 
	 
	 
	 
	 

	col_CI95_high
	0.579
	0.575
	0.575
	0.588
	0.584
	0.569
	 
	 
	 NA
	 
	 

	P_value_vs_LASSO
	Ref
	0.798
	0.469
	0.031*
	1
	0.234
	 
	 
	 
	 
	 

	Adj._P_vs_LASSO
	Ref
	0.998
	0.781
	0.156
	1
	0.586
	 
	 
	 
	 
	 


*0.01 ≤ P-value (or Adj. P) < 0.05; **, 0.001 ≤ P-value (or Adj. P) < 0.01; ***, P-value (or Adj. P) < 0.001. Adj._P_vs_LASSO, the corresponding multiple-comparison False Discovery Rate adjusted P-value for the LASSO-referenced test within the same comparison family; Adj._P_vs_Z_Raw, the corresponding within-family multiple-comparison False Discovery Rate adjusted P-value for that Z_Raw-referenced test; AUC, area under the curve of the receiver operating characteristic curve; BA, balanced accuracy; col_CI95_low and col_CI95_high, the lower and upper bounds of the 95% confidence interval for this column-wise mean; col_mean, the mean performance across normalization methods within the same model; Delta, difference between the model and Z_Original; LASSO, Least Absolute Shrinkage and Selection Operator; LR, logistic regression; MLP, multilayer perceptron; P_value_vs_LASSO, the raw P-value from the paired comparison between the given model and the LASSO reference; P_value_vs_Z_Raw, the raw P-value from the paired comparison between the given normalization method and the Z_Raw reference (within the same comparison setting); Ref, reference; RF, random forest; row_CI95_low and row_CI95_high, the lower and upper bounds of the 95% confidence interval for this row-wise mean; row_mean, the mean performance across models within the same normalization method (row); SVM_W, (linear) support vector machine with weighting; 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. 


