[bookmark: _Toc191332236][bookmark: _Hlk191300354]Supplementary Table 10. Performance metrics of external testing obtained by predicting on OncoSG data with models trained on TCGA 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
	0.506
	0.507
	0.52
	0.508
	0.527
	0.539
	0.518
	0.504
	0.532
	0.031*
	0.047*

	Z_Raw
	0.553
	0.555
	0.574
	0.553
	0.608
	0.611
	0.576
	0.547
	0.604
	Ref
	Ref

	Z_Binary
	0.52
	0.524
	0.589
	0.524
	0.645
	0.618
	0.57
	0.512
	0.628
	0.844
	0.844

	Z_NICG
	0.557
	0.552
	0.561
	0.536
	0.598
	0.583
	0.564
	0.541
	0.588
	0.094
	0.113

	Z_NPN
	0.547
	0.532
	0.544
	0.539
	0.58
	0.591
	0.555
	0.53
	0.581
	0.031*
	0.047*

	Z_QN
	0.538
	0.534
	0.562
	0.535
	0.597
	0.591
	0.559
	0.529
	0.59
	0.031*
	0.047*

	Z_QNZ
	0.53
	0.534
	0.557
	0.53
	0.589
	0.602
	0.557
	0.524
	0.59
	0.031*
	0.047*

	col_mean
	0.536
	0.534
	0.558
	0.532
	0.592
	0.591
	

NA

	col_CI95_low
	0.519
	0.519
	0.538
	0.519
	0.559
	0.567
	

	col_CI95_high
	0.553
	0.549
	0.578
	0.545
	0.625
	0.615
	

	P_value_vs_LASSO
	Ref
	0.688
	0.031*
	0.439
	0.016*
	0.016*
	

	Adj._P_vs_LASSO
	Ref
	0.688
	0.052
	0.548
	0.039*
	0.039*
	



	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
	0.62
	0.639
	0.525
	0.648
	0.56
	0.574
	0.594
	0.543
	0.646
	0.031*
	0.094

	Z_Raw
	0.68
	0.676
	0.599
	0.67
	0.614
	0.658
	0.649
	0.613
	0.686
	Ref
	Ref

	Z_Binary
	0.685
	0.677
	0.632
	0.69
	0.654
	0.666
	0.667
	0.645
	0.69
	0.031*
	0.094

	Z_NICG
	0.593
	0.608
	0.596
	0.602
	0.654
	0.647
	0.617
	0.589
	0.645
	0.156
	0.312

	Z_NPN
	0.653
	0.658
	0.602
	0.662
	0.627
	0.649
	0.642
	0.618
	0.666
	0.312
	0.375

	Z_QN
	0.679
	0.677
	0.633
	0.678
	0.613
	0.681
	0.66
	0.629
	0.691
	0.219
	0.328

	Z_QNZ
	0.668
	0.666
	0.612
	0.665
	0.613
	0.667
	0.648
	0.619
	0.678
	0.844
	0.844

	col_mean
	0.654
	0.657
	0.6
	0.659
	0.619
	0.649
	

NA

	col_CI95_low
	0.622
	0.634
	0.566
	0.633
	0.59
	0.616
	

	col_CI95_high
	0.686
	0.681
	0.633
	0.686
	0.649
	0.681
	

	P_value_vs_LASSO
	Ref
	0.688
	0.031*
	0.469
	0.156
	0.469
	

	Adj._P_vs_LASSO
	Ref
	0.688
	0.156
	0.586
	0.391
	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. BA, balanced accuracy; AUC, area under the curve of the receiver operating characteristic curve; Delta, difference between the model and Z_Original; Ref, reference; LASSO, Least Absolute Shrinkage and Selection Operator; LR, logistic regression; MLP, multilayer perceptron; RF, random forest; SVM_W, (linear) support vector machine with weighting; XGB_W, Extreme Gradient Boosting with weighting; Z_Original, Z-transformed RNA-seq data in FPKM format, including all gene features shared between the two cohorts; Z_Raw, Z_Original data restricted to the selected DEGs; Z_Binary, binarization applied to Z_Raw data; Z_NPN, Non-Parametric Normalization (NPN) applied to Z_Raw data; Z_QN, Quantile Normalization (QN) applied to Z_Raw data; Z_QNZ, Quantile Normalization with Z-Score (QNZ) applied to Z_Raw data; Z_NICG, Normalization using Internal Control Genes (NICG) applied to Z_Raw data; row_mean, the mean performance across models within the same normalization method (row); row_CI95_low and row_CI95_high, the lower and upper bounds of the 95% confidence interval for this row-wise mean; 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); Adj._P_vs_Z_Raw, the corresponding within-family multiple-comparison False Discovery Rate adjusted P-value for that Z_Raw-referenced test; col_mean, the mean performance across normalization methods within the same model; col_CI95_low and col_CI95_high, the lower and upper bounds of the 95% confidence interval for this column-wise mean; P_value_vs_LASSO, the raw P-value from the paired comparison between the given model and the LASSO reference; Adj._P_vs_LASSO, the corresponding multiple-comparison False Discovery Rate adjusted P-value for the LASSO-referenced test within the same comparison family.


