
Table 1. Baseline characteristics of patients and test results for different IHC classes
	Biomarkers
	Population （N = 106）
	ANOVA/K-W (GPC3)
	ANOVA/K-W (CD10)
	ANOVA/K-W (GS)
	ANOVA/K-W (HSP70)

	
	
	Statistics
	P
	Statistics
	P
	Statistics
	P
	Statistics
	P

	Sex
	　
	0.851
	0.430
	0.991
	0.374
	0.263
	0.769
	1.459
	0.220

	female
	11 (10.4)
	　
	　
	　
	　
	　
	　
	　
	　

	male
	95 (89.6)
	　
	　
	　
	　
	　
	　
	　
	　

	Age (y)
	62.02 ± 10.21
	0.324
	0.724
	2.922
	0.058
	0.806
	0.450
	1.453
	0.231

	Tumor Size (mm)
	3.30 [2.00, 5.00]
	0.046
	0.955
	0.365
	0.695
	1.677
	0.192
	1.833
	0.145

	AFP
	6.8 [3.30, 155.78]
	1.917
	0.152
	0.359
	0.699
	1.469
	0.234
	1.286
	0.283

	TBIL
	15.20 [10.00, 21.73]
	0.813
	0.446
	7.749
	<0.001
	0.749
	0.475
	0.028
	0.993

	DBIL
	5.00 [3.60, 8.5]
	1.011
	0.367
	7.363
	0.001
	0.679
	0.509
	0.164
	0.920

	AST
	30.00 [21.00, 51.75]
	0.540
	0.584
	0.455
	0.635
	0.941
	0.394
	0.132
	0.339

	ALT
	26.00 [17.00, 52.75]
	0.825
	0.441
	0.499
	0.608
	1.123
	0.329
	0.294
	0.829

	CA125
	14.95 [10.20, 30.23]
	1.176
	0.312
	1.339
	0.267
	0.046
	0.955
	1.110
	0.347

	CA199
	9.45 [4.62, 19.77]
	0.577
	0.563
	0.821
	0.443
	1.372
	0.285
	0.216
	0.884

	CA153
	9.10 [6.72, 11.97]
	0.109
	0.896
	0.004
	0.995
	2.874
	0.061
	1.771
	0.157

	Risk Factor
	　
	1.781
	0.174
	1.898
	0.155
	0.402
	0.672
	1.979
	0.122

	Hepatitis
	92 (86.8)
	　
	　
	　
	　
	　
	　
	　
	　

	Alcohol Use
	13 (12.3)
	　
	　
	　
	　
	　
	　
	　
	　

	Other
	1 (0.9)
	　
	　
	　
	　
	　
	　
	　
	　

	Pathological Grade
	　
	6.136
	0.003
	2.603
	0.079
	4.048
	0.020
	1.299
	0.278

	Low
	59 (55.7)
	　
	　
	　
	　
	　
	　
	　
	　

	High
	47 (44.3)
	　
	　
	　
	　
	　
	　
	　
	　


Descriptive statistics are reported as the mean ± standard deviation or median [interquartile range]
ANOVA, analysis of variance; AFP, alpha-fetoprotein; TBIL, total bilrubin; DBIL, direct bilrubin; AST, aspartate aminotransferase; ALT, alanine aminotransferase; IHC, ; GPC3, ; CD10, ; GS, ; HSP70,
P-values < 0.05 for the ANOVA indicate statistically significant difference between IHC classes








Table 2. ANOVA-Spearman selected radiomics features for GS expression classification

	B-Mode
	Kupffer

	log-sigma-0-2-mm-3D_firstorder_90Percentile
	lbp-2D_firstorder_Energy

	log-sigma-0-3-mm-3D_ngtdm_Strength
	log-sigma-0-1-mm-3D_firstorder_Mean

	log-sigma-0-4-mm-3D_firstorder_Uniformity
	log-sigma-0-2-mm-3D_firstorder_TotalEnergy

	original_glcm_DifferenceAverage
	log-sigma-0-2-mm-3D_glcm_ClusterShade

	original_gldm_DependenceVariance
	log-sigma-0-2-mm-3D_glcm_Contrast

	wavelet-HL_firstorder_Median
	log-sigma-0-3-mm-3D_glszm_SmallAreaLowGrayLevelEmphasis

	wavelet-HL_glcm_Imc1
	original_firstorder_MeanAbsoluteDeviation

	wavelet-HL_glcm_Imc2
	original_glcm_ClusterShade

	wavelet-HL_glrlm_RunEntropy
	original_glcm_InverseVariance

	wavelet-HH_glcm_Correlation
	original_glcm_JointEnergy

	wavelet-HH_glszm_SizeZoneNonUniformityNormalized
	original_glszm_LargeAreaHighGrayLevelEmphasis

	　
	wavelet-LH_glszm_LargeAreaHighGrayLevelEmphasis


ANOVA, analysis of variance; GS, 
	　
	Clinical Classifier
	　
	Radiomic Classifier
	　
	Joint Classifier

	　
	(-)
	(+)
	(++)
	　
	(-)
	(+)
	(++)
	　
	(-)
	(+)
	(++)

	(-)
	0
	1
	6
	　
	3
	2
	2
	　
	3
	0
	4

	(+)
	0
	24
	16
	　
	1
	2
	37
	　
	1
	22
	17

	(++)
	0
	22
	37
	　
	3
	5
	51
	　
	1
	19
	37

	Accuracy
	0.576 (95% CI: 0.572, 0.581)
	　
	0.529 (95% CI: 0.525, 0.533)
	　
	0.588 (95% CI: 0.584, 0.592)

	F1 Score
	0.393 (95% CI: 0.390, 0.397)
	　
	0.383 (95% CI: 0.378, 0.389)
	　
	0.514 (95% CI: 0.508, 0.520)

	Cohen's κ
	0.192 (95% CI: 0.184, 0.199)
	　
	0.044 (95% CI: 0.038, 0.050)
	　
	0.243 (95% CI: 0.236, 0.250)

	Per-class AUC
	0.661
	0.626
	0.580
	　
	0.870
	0.577
	0.572
	　
	0.882
	0.651
	0.584

	Macro-averaged AUC
	0.622
	　
	0.680
	　
	0.706


Table 3. Diagnostic summary for GS classifiers












CI, confidence interval; AUC, area under the curve; GS, 



	B-Mode
	Kupffer

	log-sigma-0-1-mm-3D_firstorder_90Percentile
	log-sigma-0-1-mm-3D_glszm_SizeZoneNonUniformity

	log-sigma-0-2-mm-3D_firstorder_Maximum
	log-sigma-0-1-mm-3D_glszm_SizeZoneNonUniformityNormalized

	log-sigma-0-4-mm-3D_glcm_MaximumProbability
	wavelet-HH_gldm_DependenceNonUniformityNormalized

	log-sigma-0-4-mm-3D_ngtdm_Strength
	wavelet-LL_gldm_LargeDependenceLowGrayLevelEmphasis

	log-sigma-0-5-mm-3D_glcm_InverseVariance
	　

	log-sigma-0-5-mm-3D_ngtdm_Contrast
	　

	original_glcm_Contrast
	　

	wavelet-LH_firstorder_10Percentile
	　

	wavelet-LH_glcm_Correlation
	　

	wavelet-HL_gldm_DependenceVariance
	　

	wavelet-HH_firstorder_Kurtosis
	　

	wavelet-HH_firstorder_Median
	　

	wavelet-HH_glcm_Imc1
	　

	wavelet-HH_glcm_Imc2
	　


Table 4. ANOVA-Spearman selected radiomics features for CD10 expression classification














ANOVA, analysis of variance


Table 5. Diagnostic summary for CD10 classifiers

	　
	Clinical Classifier
	　
	Radiomic Classifier
	　
	Joint Classifier

	　
	(-)
	(+)
	(++)
	　
	(-)
	(+)
	(++)
	　
	(-)
	(+)
	(++)

	(-)
	0
	30
	1
	　
	15
	16
	1
	　
	14
	16
	1

	(+)
	4
	63
	0
	　
	5
	60
	2
	　
	7
	59
	1

	(++)
	0
	6
	2
	　
	1
	1
	6
	　
	1
	5
	2

	Accuracy
	0.609 (95% CI: 0.605, 0.614)
	　
	0.766 (95% CI: 0.762, 0.769)
	　
	0.709 (95% CI: 0.705, 0.713)

	F1 Score
	0.362 (95% CI: 0.356, 0.368)
	　
	0.704 (95% CI: 0.699, 0.710)
	　
	0.534 (95% CI: 0.528, 0.541)

	Cohen's κ
	0.024 (95% CI: 0.018, 0.029)
	　
	0.503 (95% CI: 0.495, 0.511)
	　
	0.357 (95% CI: 0.350, 0.365)

	Per-class AUC
	0.580
	0.596
	0.563
	　
	0.788
	0.797
	0.890
	　
	0.683
	0.741
	0.878

	Macro-averaged AUC
	0.585
	　
	0.834
	　
	0.773


CI, confidence interval; AUC, area under the curve



Table 6. ANOVA-Spearman selected radiomics features for GPC3 expression classification
	B-Mode
	Kupffer

	log-sigma-0-2-mm-3D_glrlm_LongRunHighGrayLevelEmphasis
	original_shape2D_Elongation

	log-sigma-0-4-mm-3D_glrlm_LongRunHighGrayLevelEmphasis
	log-sigma-0-4-mm-3D_glcm_Autocorrelation

	log-sigma-0-4-mm-3D_ngtdm_Contrast
	original_glcm_Imc2

	log-sigma-0-5-mm-3D_glcm_Autocorrelation
	wavelet-HH_gldm_DependenceNonUniformityNormalized

	original_glszm_LargeAreaHighGrayLevelEmphasis
	wavelet-HH_gldm_DependenceVariance

	wavelet-HL_firstorder_Median
	wavelet-LL_glcm_MCC

	wavelet-HH_glcm_Imc1
	　

	wavelet-HH_glszm_SizeZoneNonUniformityNormalized
	　











ANOVA, analysis of variance; GPC3,






Table 7. Diagnostic summary for GPC3 classifiers

	　
	Clinical Classifier
	　
	Radiomic Classifier
	　
	Joint Classifier

	　
	(-)
	(+)
	(++)
	　
	(-)
	(+)
	(++)
	　
	(-)
	(+)
	(++)

	(-)
	28
	0
	10
	　
	24
	11
	3
	　
	26
	9
	3

	(+)
	22
	0
	18
	　
	17
	20
	3
	　
	21
	16
	3

	(++)
	9
	0
	19
	　
	14
	2
	12
	　
	7
	9
	12

	Accuracy
	0.441 (95% CI: 0.437, 0.446)
	　
	0.526 (95% CI: 0.522, 0.530)
	　
	0.511 (95% CI: 0.507, 0.516)

	F1 Score
	0.357 (95% CI: 0.354, 0.360)
	　
	0.519 (95% CI: 0.515, 0.524)
	　
	0.500 (95% CI: 0.495, 0.504)

	Cohen's κ
	0.180 (95% CI: 0.176, 0.185)
	　
	0.272 (95% CI: 0.265, 0.278)
	　
	0.244 (95% CI: 0.238, 0.250)

	Per-class AUC
	0.640
	0.505
	0.660
	　
	0.637
	0.679
	0.766
	　
	0.681
	0.696
	0.704

	Macro-averaged AUC
	0.602
	　
	0.700
	　
	0.694


CI, confidence interval; AUC, area under the curve



Table 8. ANOVA-Spearman selected radiomics features for HSP70 expression classification

	B-Mode
	Kupffer

	original_ngtdm_Busyness
	wavelet-LL_glcm_Imc1

	wavelet-HH_glszm_SmallAreaLowGrayLevelEmphasis
	lbp-2D_gldm_DependenceEntropy

	original_glcm_Correlation
	wavelet-HH_glcm_Idmn

	log-sigma-0-2-mm-3D_firstorder_10Percentile
	log-sigma-0-4-mm-3D_glszm_LowGrayLevelZoneEmphasis

	log-sigma-0-1-mm-3D_firstorder_Uniformity
	wavelet-HL_glcm_Idmn

	original_glcm_Imc1
	lbp-2D_gldm_DependenceNonUniformityNormalized

	wavelet-HL_firstorder_Median
	wavelet-HL_gldm_SmallDependenceLowGrayLevelEmphasis



ANOVA, analysis of variance; HSP, heat shock protein







Table 9. Diagnostic summary for HSP70 classifier

	　
	Radiomics Classifier

	　
	(-)
	(+)
	(++)
	(+++)

	(-)
	11
	1
	0
	0

	(+)
	13
	31
	0
	4

	(++)
	10
	10
	3
	1

	(+++)
	9
	7
	2
	4

	Accuracy
	0.459 (95% CI: 0.454, 0.463)

	F1 Score
	0.365 (95% CI: 0.361, 0.369)

	Cohen's κ
	0.243 (95% CI: 0.239, 0.248)

	Per-class AUC
	0.880
	0.793
	0.740
	0.694

	Macro-averaged AUC
	0.782


CI, confidence interval; AUC, area under the curve; HSP, heat shock protein
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