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Supplemental Figure S1. Classification performance by using SVM. Exp. 1 shows the averaged accuracy of markers selected based on the Wang et al. dataset and tested on the van de Vijver et al. dataset in a 5-fold CV; Exp. 2 represents the reciprocal test (mean±stderr). LIBSVM was trained in the similar way as the logistic regression classifiers in Fig. 2b. The RGF kernel was used with the default parameter setting except the choice of the cost parameter for generalization. The cost parameter was tuned to optimize the accuracy on the validation set.
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Supplemental Figure S2. Sensitivity and specificity of classifiers using subnetwork markers or single-gene markers in Fig. 2b.  The corresponding specificity at fixed sensitivity of classifiers using markers based on the Wang et al. dataset and tested on the van de Vijver et al. dataset (a); (b) represents the reciprocal test.
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Supplemental Figure S3. Subnetwork markers containing HER-2/neu (ERBB2), Myc, or cyclin D1 (CCND1). Nodes and links represent human proteins and protein interactions, respectively. The color of each node scales with the change in expression of the corresponding gene for metastatic versus non-metastatic cancer. The shape of each node indicates whether its gene is differentially-expressed: a diamond is significantly differentially-expressed (p < 0.05 from a two-tailed t-test) while a circle is not. The predominant cellular functions from Supplemental Fig. 1 are indicated next to each module. Known breast cancer susceptibility genes are marked by a blue asterisk..
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Supplemental Figure S4. Detection of 71 genes with somatic mutations associated with breast cancer in Sjoblom et al.. The enrichment of disease genes is shown for subnetworks selected from van de Vijver et al. (a) or Wang et al. (b). Blue bars chart the percentage of disease genes on the left axis; the red line charts the hypergeometric p-values of enrichment on the right axis.
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Supplemental Figure S5. Mutual Information between activities and class labels.

Supplemental Table S1. Classification accuracies of the 70-gene selected by van’t Veer et al. and 76-gene selected by Wang et al. in their original studies.

Extracted from Table 2 in van de Vijver et al.; patients who were part of the previous study (van’t Veer et al.) for selecting the 70 genes were excluded. 
	
	Gold standards

	
	Metastatic
	Non metastatic

	Prediction 
	Metastatic
	39 (TP)
	65 (FP)

	
	Non metastatic
	3 (FN)
	73 (TN)

	Total
	42
	138


Sensitivity = (TP/TP+FN) = 93%

Specificity = (TN/TN+FP) = 53%

Accuracy = (TP+TN) / (TP+FP+FN+TN) = 62 %

Extracted from Table5 in Wang et al.
	
	Gold standards

	
	Metastatic
	Non metastatic

	Prediction 
	Metastatic
	52 (TP)
	60 (FP)

	
	Non metastatic
	4 (FN)
	55 (TN)

	Total
	56
	115


Sensitivity = 93%

Specificity = 48%

Accuracy = 63 %

Supplemental Table S2. List of 60 breast cancer susceptibility genes.
	Gene
	Entrez
	Locus
	Recorded in OMIM

	BRCA1
	672
	17q21
	Y

	BRCA2
	675
	13q12.3
	Y

	TP53
	7157
	17p13.1
	Y

	ESR1
	2099
	6q25.1
	Y

	PPM1D
	8493
	17q22-q23
	Y

	PIK3CA
	5290
	3q26.3
	Y

	SLC22A18(BWSCR1A)
	5002
	11p15.5
	Y

	RB1CC1
	9821
	8q11
	Y

	AR
	367
	Xq11-q12
	Y

	RAD54L
	8438
	1p32
	Y

	CDH1
	999
	16q22.1
	Y

	KRAS2
	3845
	12p12.1
	Y

	PHB
	5245
	17q21
	Y

	ATM 
	472
	11q22-q23
	

	PTEN
	5728
	10q23.3
	

	STK11
	6794
	19p13.3
	

	HRAS
	3265
	11p15.5
	

	NAT1
	9
	8p23.1-p21.3
	

	NAT2
	10
	8p22
	

	GSTM1
	2944
	1p13.3
	

	GSTP1
	2950
	11q13
	

	GSTT1
	2952
	22q11.23
	

	CYP1A1
	1543
	15q22-q24
	

	CYP1B1
	1545
	2p21
	

	CYP17A1
	1586
	10q24.3
	

	CYP19A1
	1588
	15q21.1
	

	PGR
	5241
	11q22-q23
	

	COMT
	1312
	22q11.21
	

	UGT1A1
	54658
	2q37
	

	TNF
	7124
	6q21.3
	

	HFE
	3077
	6q21.3
	

	TFRC
	7037
	3q29
	

	VDR
	7421
	12q13.11
	

	APC
	324
	5q21-q22
	

	APOE
	348
	19q13.2
	

	CYP2E1
	1571
	10q24.3
	

	HSD17B1(EDH17B2)
	3292
	17q11-q21
	

	ERBB2(HER2)
	2064
	17q21.1
	

	CHEK2
	11200
	22q12.1
	

	XRCC1
	7515
	19q13.2
	

	XRCC3
	7517
	14q32.3
	

	RAD51
	5888
	15q15.1
	

	LIG4
	3981
	13q33-q34
	

	SOD2
	6648
	6q25.3
	

	PPARG
	5468
	3q25
	

	ITGB3
	3690
	17q21.32
	

	ITGA2
	3673
	5q23-q31
	

	MMP3
	4314
	11q22.3
	

	TGFB1
	7040
	19q13.1
	

	HSPA1L
	3305
	6q21.3
	

	HSPA1B
	3304
	6q21.3
	

	DPYD(DHP)
	1806
	1p22
	

	TYMS(TS)
	7298
	18p11.32
	

	CYP2C8
	1558
	10q23.33
	

	BARD1
	580
	2q34-q35
	

	NCOA3
	8202
	20q12
	

	LOH11CR2A(BCSC-1)
	4013
	11q23
	

	NCOA6(ASC2)
	23054
	20q11
	

	TSG101
	7251
	11p15.2-p15.1
	

	TK1
	7083
	17q23.2-q25.3
	








