
Supplementary Table 27. Per-model 95% confidence intervals across repeated runs and within-model FDR-adjusted Welch’s t-test comparisons based on the model trained on TCGA glioblastoma data (Z_Raw as reference)
	Internal testing

	Molecular data plus 4 clinical features

	Balanced Accuracy
	LASSO
	LR
	MLP
	RF
	SVM_W
	XGB_W

	
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P

	Z_Raw
	0.694
	0.828
	Ref
	0.728
	0.835
	Ref
	0.725
	0.829
	Ref
	0.523
	0.684
	Ref
	0.745
	0.819
	Ref
	0.565
	0.686
	Ref

	Z_Original
	0.393
	0.637
	0.007**
	0.418
	0.598
	0.001**
	0.393
	0.563
	0.001**
	0.440
	0.583
	0.271
	0.415
	0.559
	0.000***
	0.421
	0.590
	0.083

	Z_NICG
	0.542
	0.696
	0.008**
	0.707
	0.854
	0.975
	0.694
	0.858
	0.977
	0.505
	0.653
	0.781
	0.719
	0.754
	0.045*
	0.579
	0.762
	0.593

	Z_NPN
	0.543
	0.722
	0.017*
	0.751
	0.854
	0.547
	0.710
	0.834
	0.977
	0.552
	0.654
	0.988
	0.697
	0.868
	0.988
	0.661
	0.730
	0.088

	Z_Binary
	0.547
	0.753
	0.041*
	0.577
	0.699
	0.004
	0.566
	0.743
	0.044
	0.426
	0.688
	0.781
	0.451
	0.705
	0.027*
	0.532
	0.752
	0.875

	Z_QN
	0.541
	0.627
	0.003**
	0.711
	0.793
	0.383
	0.675
	0.819
	0.568
	0.480
	0.664
	0.781
	0.606
	0.797
	0.108
	0.492
	0.842
	0.848

	Z_QNZ
	0.551
	0.687
	0.007**
	0.636
	0.806
	0.281
	0.652
	0.790
	0.222
	0.488
	0.678
	0.781
	0.670
	0.792
	0.108
	0.534
	0.709
	0.915

	 

	AUC
	LASSO
	LR
	MLP
	RF
	SVM_W
	XGB_W

	
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P

	Z_Raw
	0.740
	0.929
	Ref
	0.807
	0.928
	Ref
	0.761
	0.947
	Ref
	0.622
	0.776
	Ref
	0.813
	0.905
	Ref
	0.615
	0.768
	Ref

	Z_Original
	0.387
	0.668
	0.009**
	0.393
	0.558
	0.000***
	0.467
	0.638
	0.001**
	0.513
	0.673
	0.173
	0.341
	0.685
	0.023*
	0.417
	0.692
	0.214

	Z_NICG
	0.698
	0.849
	0.241
	0.786
	0.964
	0.854
	0.797
	0.948
	0.673
	0.598
	0.747
	0.828
	0.826
	0.877
	0.708
	0.623
	0.830
	0.572

	Z_NPN
	0.674
	0.880
	0.283
	0.835
	0.940
	0.608
	0.844
	0.911
	0.632
	0.625
	0.811
	0.828
	0.816
	0.953
	0.507
	0.698
	0.844
	0.214

	Z_Binary
	0.661
	0.779
	0.051
	0.706
	0.846
	0.076
	0.588
	0.879
	0.290
	0.569
	0.788
	0.828
	0.617
	0.852
	0.118
	0.594
	0.778
	0.906

	Z_QN
	0.631
	0.781
	0.051
	0.735
	0.871
	0.128
	0.729
	0.869
	0.462
	0.602
	0.793
	0.982
	0.744
	0.909
	0.507
	0.653
	0.848
	0.448

	Z_QNZ
	0.729
	0.815
	0.218
	0.754
	0.848
	0.089
	0.738
	0.883
	0.511
	0.612
	0.836
	0.828
	0.765
	0.862
	0.192
	0.668
	0.793
	0.460

	 

	Molecular data alone

	Balanced Accuracy
	LASSO
	LR
	MLP
	RF
	SVM_W
	XGB_W

	
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P

	Z_Raw
	0.692
	0.860
	Ref
	0.706
	0.795
	Ref
	0.639
	0.880
	Ref
	0.525
	0.660
	Ref
	0.706
	0.795
	Ref
	0.526
	0.739
	Ref

	Z_Original
	0.432
	0.646
	0.003**
	0.500
	0.500
	0.001**
	0.402
	0.615
	0.015*
	0.494
	0.541
	0.203
	0.500
	0.500
	0.001**
	0.451
	0.514
	0.091

	Z_NICG
	0.568
	0.661
	0.005**
	0.668
	0.814
	0.872
	0.657
	0.794
	0.523
	0.546
	0.622
	0.935
	0.668
	0.814
	0.872
	0.587
	0.699
	0.921

	Z_NPN
	0.583
	0.757
	0.049*
	0.618
	0.822
	0.720
	0.576
	0.809
	0.450
	0.556
	0.691
	0.830
	0.618
	0.822
	0.720
	0.618
	0.655
	0.921

	Z_Binary
	0.604
	0.858
	0.435
	0.657
	0.832
	0.872
	0.670
	0.765
	0.490
	0.517
	0.663
	0.951
	0.657
	0.832
	0.872
	0.565
	0.771
	0.921

	Z_QN
	0.527
	0.601
	0.003**
	0.577
	0.754
	0.169
	0.622
	0.747
	0.450
	0.488
	0.672
	0.935
	0.577
	0.754
	0.169
	0.496
	0.750
	0.921

	Z_QNZ
	0.508
	0.655
	0.003**
	0.602
	0.792
	0.416
	0.611
	0.776
	0.450
	0.515
	0.617
	0.830
	0.602
	0.792
	0.416
	0.502
	0.706
	0.921

	 

	AUC
	LASSO
	LR
	MLP
	RF
	SVM_W
	XGB_W

	
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P

	Z_Raw
	0.802
	0.903
	Ref
	0.804
	0.907
	Ref
	0.772
	0.925
	Ref
	0.627
	0.793
	Ref
	0.804
	0.907
	Ref
	0.655
	0.805
	Ref

	Z_Original
	0.517
	0.638
	0.000***
	0.401
	0.666
	0.008**
	0.479
	0.732
	0.019*
	0.435
	0.649
	0.057
	0.401
	0.666
	0.008**
	0.458
	0.607
	0.005**

	Z_NICG
	0.698
	0.824
	0.017*
	0.831
	0.900
	0.668
	0.817
	0.908
	0.665
	0.572
	0.804
	0.820
	0.831
	0.900
	0.668
	0.594
	0.797
	0.707

	Z_NPN
	0.709
	0.817
	0.015*
	0.803
	0.884
	0.668
	0.742
	0.907
	0.665
	0.539
	0.884
	0.980
	0.803
	0.884
	0.668
	0.702
	0.758
	1.000

	Z_Binary
	0.796
	0.897
	0.811
	0.721
	0.884
	0.349
	0.708
	0.856
	0.183
	0.633
	0.901
	0.820
	0.721
	0.884
	0.349
	0.670
	0.925
	0.500

	Z_QN
	0.557
	0.758
	0.006**
	0.737
	0.823
	0.045*
	0.713
	0.845
	0.183
	0.585
	0.788
	0.820
	0.737
	0.823
	0.045
	0.589
	0.731
	0.289

	Z_QNZ
	0.577
	0.728
	0.001**
	0.739
	0.911
	0.653
	0.679
	0.817
	0.083
	0.555
	0.797
	0.820
	0.739
	0.911
	0.653
	0.600
	0.833
	0.959

	 

	External testing

	Molecular data plus 4 clinical features

	Balanced Accuracy
	LASSO
	LR
	MLP
	RF
	SVM_W
	XGB_W

	
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P

	Z_Raw
	0.617
	0.644
	Ref
	0.595
	0.632
	Ref
	0.563
	0.600
	Ref
	0.524
	0.556
	Ref
	0.577
	0.628
	Ref
	0.532
	0.601
	Ref

	Z_Original
	0.555
	0.586
	0.000***
	0.498
	0.525
	0.000***
	0.500
	0.545
	0.001**
	0.511
	0.546
	0.617
	0.503
	0.537
	0.000***
	0.493
	0.550
	0.250

	Z_NICG
	0.587
	0.619
	0.011*
	0.600
	0.644
	0.550
	0.633
	0.663
	0.000***
	0.543
	0.569
	0.341
	0.605
	0.627
	0.312
	0.560
	0.599
	0.732

	Z_NPN
	0.585
	0.629
	0.064
	0.624
	0.655
	0.037*
	0.596
	0.635
	0.024*
	0.529
	0.548
	0.963
	0.614
	0.639
	0.103
	0.528
	0.564
	0.558

	Z_Binary
	0.560
	0.594
	0.000***
	0.571
	0.596
	0.015*
	0.533
	0.585
	0.200
	0.516
	0.560
	0.963
	0.527
	0.576
	0.014*
	0.536
	0.590
	0.885

	Z_QN
	0.516
	0.571
	0.000***
	0.549
	0.598
	0.015*
	0.551
	0.585
	0.260
	0.541
	0.582
	0.341
	0.551
	0.591
	0.070
	0.511
	0.573
	0.558

	Z_QNZ
	0.548
	0.577
	0.000***
	0.542
	0.591
	0.008**
	0.547
	0.587
	0.260
	0.519
	0.562
	0.963
	0.551
	0.584
	0.046*
	0.543
	0.604
	0.885

	 

	AUC
	LASSO
	LR
	MLP
	RF
	SVM_W
	XGB_W

	
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P

	Z_Raw
	0.628
	0.676
	Ref
	0.631
	0.655
	Ref
	0.616
	0.641
	Ref
	0.610
	0.652
	Ref
	0.633
	0.669
	Ref
	0.602
	0.653
	Ref

	Z_Original
	0.591
	0.611
	0.002**
	0.513
	0.581
	0.000***
	0.552
	0.583
	0.000***
	0.556
	0.615
	0.023*
	0.495
	0.590
	0.001**
	0.520
	0.623
	0.097

	Z_NICG
	0.636
	0.659
	0.722
	0.616
	0.681
	0.734
	0.658
	0.688
	0.000***
	0.607
	0.653
	0.955
	0.637
	0.662
	0.892
	0.610
	0.649
	0.875

	Z_NPN
	0.649
	0.688
	0.369
	0.664
	0.683
	0.001**
	0.658
	0.690
	0.000***
	0.550
	0.614
	0.023*
	0.648
	0.679
	0.335
	0.542
	0.596
	0.007**

	Z_Binary
	0.621
	0.698
	0.722
	0.640
	0.683
	0.157
	0.593
	0.631
	0.208
	0.587
	0.635
	0.216
	0.605
	0.644
	0.066
	0.581
	0.640
	0.434

	Z_QN
	0.576
	0.650
	0.151
	0.587
	0.635
	0.026*
	0.589
	0.635
	0.220
	0.557
	0.607
	0.019*
	0.579
	0.626
	0.005**
	0.523
	0.585
	0.003**

	Z_QNZ
	0.606
	0.645
	0.151
	0.585
	0.634
	0.026*
	0.590
	0.652
	0.628
	0.582
	0.616
	0.023*
	0.591
	0.635
	0.016*
	0.560
	0.629
	0.164

	 

	Molecular data alone

	Balanced Accuracy
	LASSO
	LR
	MLP
	RF
	SVM_W
	XGB_W

	
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P

	Z_Raw
	0.600
	0.628
	Ref
	0.571
	0.601
	Ref
	0.546
	0.569
	Ref
	0.515
	0.542
	Ref
	0.554
	0.604
	Ref
	0.536
	0.573
	Ref

	Z_Original
	0.574
	0.612
	0.075
	0.494
	0.501
	0.000***
	0.493
	0.540
	0.008**
	0.488
	0.510
	0.009**
	0.493
	0.501
	0.000***
	0.514
	0.544
	0.165

	Z_NICG
	0.549
	0.584
	0.000***
	0.590
	0.618
	0.135
	0.582
	0.626
	0.004**
	0.527
	0.557
	0.267
	0.596
	0.613
	0.152
	0.552
	0.574
	0.499

	Z_NPN
	0.587
	0.631
	0.660
	0.552
	0.623
	0.935
	0.560
	0.611
	0.068
	0.511
	0.547
	0.948
	0.571
	0.628
	0.360
	0.539
	0.597
	0.499

	Z_Binary
	0.551
	0.577
	0.000***
	0.527
	0.572
	0.026*
	0.561
	0.586
	0.068
	0.501
	0.521
	0.101
	0.533
	0.570
	0.152
	0.548
	0.606
	0.355

	Z_QN
	0.524
	0.551
	0.000***
	0.579
	0.615
	0.455
	0.556
	0.586
	0.136
	0.525
	0.554
	0.306
	0.567
	0.604
	0.675
	0.540
	0.582
	0.647

	Z_QNZ
	0.524
	0.559
	0.000***
	0.568
	0.589
	0.455
	0.563
	0.591
	0.068
	0.524
	0.566
	0.267
	0.561
	0.585
	0.675
	0.558
	0.621
	0.165

	 

	AUC
	LASSO
	LR
	MLP
	RF
	SVM_W
	XGB_W

	
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P
	ci95_low
	ci95_high
	Adj. P

	Z_Raw
	0.616
	0.655
	Ref
	0.601
	0.654
	Ref
	0.576
	0.605
	Ref
	0.620
	0.646
	Ref
	0.639
	0.664
	Ref
	0.614
	0.648
	Ref

	Z_Original
	0.578
	0.609
	0.008**
	0.587
	0.644
	0.681
	0.515
	0.542
	0.000***
	0.564
	0.593
	0.000***
	0.591
	0.632
	0.004**
	0.553
	0.588
	0.000***

	Z_NICG
	0.591
	0.634
	0.123
	0.602
	0.637
	0.681
	0.622
	0.640
	0.000***
	0.567
	0.636
	0.107
	0.607
	0.637
	0.006**
	0.599
	0.693
	0.780

	Z_NPN
	0.643
	0.682
	0.123
	0.629
	0.659
	0.597
	0.636
	0.674
	0.000***
	0.604
	0.640
	0.305
	0.631
	0.671
	0.968
	0.597
	0.655
	0.866

	Z_Binary
	0.627
	0.669
	0.366
	0.555
	0.608
	0.082
	0.617
	0.643
	0.000***
	0.594
	0.627
	0.062
	0.560
	0.617
	0.002**
	0.616
	0.649
	0.866

	Z_QN
	0.565
	0.635
	0.123
	0.609
	0.635
	0.681
	0.591
	0.616
	0.156
	0.550
	0.613
	0.013*
	0.609
	0.648
	0.058
	0.597
	0.637
	0.554

	Z_QNZ
	0.561
	0.640
	0.123
	0.600
	0.626
	0.597
	0.610
	0.654
	0.003**
	0.583
	0.631
	0.086
	0.612
	0.632
	0.002**
	0.569
	0.633
	0.286


*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, False Discovery Rate adjusted pP-value for the within-model Welch’s t-test comparison; AUC, area under the curve of the receiver operating characteristic curve; BA, balanced accuracy; ci95_high, upper bound of the 95% confidence interval for the mean performance across repeated runs; ci95_low, lower bound of the 95% confidence interval for the mean performance across repeated runs; LASSO, Least Absolute Shrinkage and Selection Operator; LR, logistic regression; MLP, multilayer perceptron; Ref, reference; RF, random forest; SVM_W, (Linearlinear) support vector machine with weighting; XGB_W, Extreme Gradient Boosting with weighting; Z_Binary, Binarization 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.


