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	Categories
	MANOVA

	
	Pr(>F)
	Pillai
	approx F

	HR status
	<0.001
	0.473
	10.103

	HER2 status
	0.008
	0.174
	2.372

	Ki67 status
	<0.001
	0.325
	5.404

	Luminal A
	<0.001
	0.490
	10.816

	Luminal B
	0.639
	0.067
	0.810

	Luminal HER2
	0.320
	0.093
	1.158

	HER2
	0.114
	0.121
	1.549

	TN
	<0.001
	0.409
	7.793


Supplementary Table S1: MANOVA of Multi b-Value DWI Features Across Breast Cancer Subtypes. Statistical measures include Pr(>F) for p-values, Pillai's trace for effect size, and approximate F-statistics.

	MRI Variable
	Contribution to
Variance (%)

	
	

	ADC PC
	

	Mean 
	2.9

	Median 
	8.2

	First Quartile
	1.9

	Last Quartile
	6.2

	Kurtosis
	23.3

	Skewness
	17.6

	Entropy
	39.9

	IVIM PC
	

	Dt
	29.7

	fp
	56.8

	Dp
	13.5

	DKI PC
	

	MD
	76.1

	MK
	23.9


Supplementary Table S2: Principal Component (PC) Analysis of Breast Cancer Categories.

	Tumor variables
	Luminal A
	Luminal B
	Luminal HER2
	HER2
	TN
	HR status
	HER2 status
	Ki67 status

	Luminal A
	0.0
	9.4
	8.8
	9.1
	7.3
	10.6
	7.3
	11.5

	Luminal B
	9.4
	0.0
	5.9
	6.4
	9.7
	8.4
	9.7
	6.7

	Luminal HER2
	8.8
	5.9
	0.0
	5.5
	10.3
	7.7
	11.4
	8.0

	HER2
	9.1
	6.4
	5.5
	0.0
	10.0
	5.5
	11.7
	7.9

	TN
	7.3
	9.7
	10.3
	10.0
	0.0
	11.4
	7.7
	10.0

	HR status
	10.6
	8.4
	7.7
	5.5
	11.4
	0.0
	10.3
	6.5

	HER2 status
	7.3
	9.7
	11.4
	11.7
	7.7
	10.3
	0.0
	9.5

	Ki67 status
	11.5
	6.7
	8.0
	7.9
	10.0
	6.5
	9.5
	0.0


Supplementary Table S3: Hierarchical Clustering Analysis of Euclidean Distances Among BC Categories.

	MRI variables
	First ADC Quartile
	Mean ADC
	Median ADC
	Last ADC Quartile
	ADC Kurtosis
	ADC Skewness
	ADC Entropy
	Dt
	fp
	Dp
	MD
	MK

	First ADC Quartile
	0.0
	8.1
	7.6
	7.3
	6.6
	9.2
	75.2
	8.4
	230.5
	239.2
	10.2
	7.9

	Mean ADC
	8.1
	0.0
	8.7
	8.4
	7.1
	9.4
	75.3
	8.8
	230.4
	239.0
	10.5
	8.7

	Median ADC
	7.6
	8.7
	0.0
	8.1
	7.2
	9.5
	74.9
	9.0
	231.0
	239.3
	10.4
	8.8

	Last ADC Quartile
	7.3
	8.4
	8.1
	0.0
	7.5
	9.9
	74.0
	8.5
	229.6
	238.4
	10.1
	8.6

	ADC Kurtosis
	6.6
	7.1
	7.2
	7.5
	0.0
	5.7
	76.7
	8.1
	232.1
	240.9
	10.2
	6.8

	ADC Skewness
	9.2
	9.4
	9.5
	9.9
	5.7
	0.0
	80.2
	11.0
	235.5
	244.7
	12.9
	8.2

	ADC Entropy
	75.2
	75.3
	74.9
	74.0
	76.7
	80.2
	0.0
	73.0
	183.0
	184.0
	72.7
	75.6

	Dt
	8.4
	8.8
	9.0
	8.5
	8.1
	11.0
	73.0
	0.0
	228.9
	237.8
	9.2
	9.9

	fp
	230.5
	230.4
	231.0
	229.6
	232.1
	235.5
	183.0
	228.9
	0.0
	140.1
	228.0
	230.7

	Dp
	239.2
	239.0
	239.3
	238.4
	240.9
	244.7
	184.0
	237.8
	140.1
	0.0
	236.6
	239.8

	MD
	10.2
	10.5
	10.4
	10.1
	10.2
	12.9
	72.7
	9.2
	228.0
	236.6
	0.0
	11.0

	MK
	7.9
	8.7
	8.8
	8.6
	6.8
	8.2
	75.6
	9.9
	230.7
	239.8
	11.0
	0.0


Supplementary Table S4: Hierarchical Clustering Analysis of Euclidean Distances Among Multi b-Value DWI Features. This table details the distances calculated through hierarchical clustering analysis for different DWI features within the dataset.


	Categories
	HR status
	HER2 status
	Ki67 status
	Luminal A
	Luminal B
	Luminal HER2
	HER2
	TN

	Linear SVM
	0.628- 0.703
(0.647)
	0.583- 0.658
(0.633)
	0.574- 0.890
(0.543)
	0.695- 0.763
(0.693)
	0.597- 0.646
(0.618)
	0.576- 0.613
(0.641)
	0.598- 0.682
(0.643)
	0.639- 0.767
(0.672)

	Naïve Bayes
	0.689- 0.865
(0.628)
	0.598- 0.672
(0.598)
	0.579- 0.608
(0.628)
	0.668- 0.868
(0.696)
	0.591- 0.790
(0.643)
	0.589- 0.757
(0.576)
	0.513- 0.674
(0.561)
	0.583- 0.754
(0.611)

	Linear Discriminant
	0.667- 0.743
(0.658)
	0.590- 0.693
(0.560)
	0.543- 0.600
(0.643)
	0.698- 0.775
(0.685)
	0.595- 0.668
(0.603)
	0.629- 0.654
(0.641)
	0.592- 0.845
(0.619)
	0.654- 0.787
(0.651)

	Decision Tree
	0.654- 0.781
(0.569)
	0.586- 0.656
(0.544)
	0.537- 0.640
(0.572)
	0.654- 0.703
(0.642)
	0.519- 0.663
(0.609)
	0.595- 0.692
(0.612)
	0.556- 0.685
(0.661)
	0.585- 0.654
(0.606)

	Logistic Regression
	0.692- 0.759
(0.572)
	0.567- 0.609
(0.623)
	0.592- 0.887
(0.543)
	0.683- 0.776
(0.652)
	0.585- 0.641
(0.623)
	0.555- 0.683
(0.589)
	0.534- 0.675
(0.519)
	0.599- 0.692
(0.687)


Supplementary Table S5: Cross-Validation and External Validation AUCs for Molecular Differentiation Using Linear Machine Learning Classifiers. This table presents the range of AUCs from 4-fold cross-validation and validation AUCs (in parentheses) for linear machine learning classifiers aimed at molecular differentiation of BC Categories.
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