[bookmark: _Toc191332232]Supplementary Table 6. Performance metrics of internal testing obtained by models trained on TCGA data with molecular and four clinical features (age, gender, TMB, and tumor stage) (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
	0.5
	0.5
	0.64
	0.5
	0.665
	0.58
	0.564
	0.485
	0.643
	0.031*
	0.094

	Z_Raw
	0.57
	0.57
	0.74
	0.57
	0.814
	0.698
	0.66
	0.549
	0.771
	Ref
	Ref

	Z_Binary
	0.525
	0.525
	0.685
	0.525
	0.774
	0.685
	0.62
	0.506
	0.734
	0.031*
	0.094

	Z_NICG
	0.563
	0.563
	0.792
	0.563
	0.765
	0.672
	0.653
	0.541
	0.765
	0.438
	0.438

	Z_NPN
	0.525
	0.525
	0.77
	0.525
	0.79
	0.696
	0.639
	0.504
	0.773
	0.156
	0.234

	Z_QN
	0.538
	0.538
	0.755
	0.538
	0.782
	0.687
	0.64
	0.518
	0.761
	0.094
	0.188

	Z_QNZ
	0.55
	0.55
	0.783
	0.55
	0.757
	0.709
	0.65
	0.532
	0.767
	0.438
	0.438

	col_mean
	0.539
	0.539
	0.738
	0.539
	0.764
	0.675
	

NA

	col_CI95_low
	0.516
	0.516
	0.686
	0.516
	0.72
	0.635
	

	col_CI95_high
	0.561
	0.561
	0.789
	0.561
	0.808
	0.716
	

	P_value_vs_LASSO
	Ref
	1
	0.016*
	1
	0.016*
	0.016*
	

	Adj._P_vs_LASSO
	Ref
	1
	0.026*
	1
	0.026*
	0.026*
	



	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
	0.607
	0.607
	0.754
	0.607
	0.645
	0.656
	0.646
	0.586
	0.706
	0.031*
	0.062

	Z_Raw
	0.776
	0.776
	0.857
	0.776
	0.888
	0.806
	0.813
	0.762
	0.864
	Ref
	Ref

	Z_Binary
	0.785
	0.785
	0.796
	0.785
	0.845
	0.779
	0.796
	0.77
	0.822
	0.438
	0.525

	Z_NICG
	0.742
	0.742
	0.838
	0.742
	0.889
	0.774
	0.788
	0.723
	0.853
	0.062
	0.094

	Z_NPN
	0.754
	0.754
	0.852
	0.754
	0.871
	0.783
	0.795
	0.739
	0.851
	0.031*
	0.062

	Z_QN
	0.756
	0.756
	0.842
	0.756
	0.838
	0.788
	0.789
	0.746
	0.833
	0.031*
	0.062

	Z_QNZ
	0.787
	0.787
	0.836
	0.787
	0.817
	0.812
	0.804
	0.783
	0.826
	1
	1

	col_mean
	0.744
	0.744
	0.825
	0.744
	0.828
	0.771
	

NA

	col_CI95_low
	0.686
	0.686
	0.791
	0.686
	0.749
	0.722
	

	col_CI95_high
	0.802
	0.802
	0.859
	0.802
	0.906
	0.82
	

	P_value_vs_LASSO
	Ref
	1
	0.016*
	1
	0.016*
	0.031*
	

	Adj._P_vs_LASSO
	Ref
	1
	0.039*
	1
	0.039*
	0.052
	



[bookmark: OLE_LINK15][bookmark: OLE_LINK14][bookmark: _Hlk219810409][bookmark: _Hlk219876329][bookmark: _Hlk219876615]*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; LR, logistic regression; LASSO, Least Absolute Shrinkage and Selection Operator; 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.


