Supplementary Materials

1 Active score comparison

SAM and t-statistic are also used as observed active score metric for predicting the real active score of
each gene. We first compare the correlation of different scores. All genes’ active scores compose to a
vector. The observed active score vector calculated by t-statistic, SAM and SNR are denoted as t-stat,
SAM and SNR respectively, and the corresponding predicted underlying active score vector are denoted
as t-stat_pre, SAM_pre and SNR_pre respectively. Then, the Pearson correlation coefficient (PCC)
are used to evaluate the relationship between these score vectors (See Figure S1). High PCC value
indicates high similarity between score vectors. In the both case studies, the observed score vectors
(t-stat, SAM and SNR) are with high similarity and predicted score vectors (t-stat_pre, SAM_pre and
SNR_pre) are also similar to each other, while the similarity between observed scores and predicted
scores are low. The predicted active score using SNR metric is a little different from other predicted
active score. However, in the ranking list of genes based on active scores, the disease related gene
enrichment is higher than the ranking list based on other active score (See Figure S2). It is noticed
that the predicted underlying active score ranking list (¢-stat_pre, SAM_pre and SNR_pre) enrich of
more disease gene than observed active score ranking list (¢-stat, SAM and SNR).
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Figure S1: Correlation between different active score of genes. Subfigure A represents the results
in the breast cancer metastasis dataset and subfigure B represents the results in the prostate cancer
dataset.
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Figure S2: The distribution of disease related gene in the ranking lists based on different active score
of genes. Subfigure A represents the results in the breast cancer metastasis dataset and subfigure B
represents the results in the prostate cancer dataset.



2 Sensitivity analysis
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Figure S3: Parameter sensitivity analysis in breast cancer dataset. Using different combination of C'
and 7, the distribution of disease related gene in the ranking lists based on predicted active score of

genes are compared.
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Figure S4: Parameter sensitivity analysis in prostate cancer dataset. Using different combination of
C and 7, the distributions of disease related gene in the ranking lists based on predicted active score

of genes are compared.
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Figure S5: Comparison of RegMOD in terms of network with weighted and unweighted interaction.
A is for the breast cancer dataset and B is for the prostate dataset. The parameters were all set that
C=1and 7=3.



3 Threshold selection

The quality of the induced modules are evaluated by two quantitatively measures: cohesion s,, and
average activity ac,, measurement. In the induced active modules including up-regulated and down-
regulated genes, the cohesion which represents the within module similarity is calculated by mean
value of similarity between each gene pair,
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where m represents a module and |m/| is the size of the module. The high cohesion indicates the
genes within the module are more likely to function coordinately and to achieve one specific biological
process. Thus, we should select the threshold to reveal the modules with high cohesion. Meanwhile,
the active score of the modules is defined as the average underlying active score as follows,

1
acm = — Z fi
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These two measures guide us to select a proper € to have consistent cohesion and high active score
for further analysis. Specifically, we select = 6 according to Figure S6.
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Figure S6: Quality of the active modules based on different threshold. Subfigure A represents the
results in the breast cancer metastasis dataset and subfigure B represents the results in the prostate
cancer dataset.



4 Note on the results of breast cancer dataset

The jActiveModules was used to find active subnetworks for comparison. Using the greedy search
strategy of jActiveModules, we obtained 5 active subnetworks , and 3 of them contain more than 5
genes, denoted as BCJAM1, BCjAM2 and BCjAM3. But it outputted no active subnetworks when
using the simulated annealing strategy. GiGA was also applied to these data by setting the parameter
m to 52 and 33 for finding up- and down-regulated modules, and the result is compatible with the
modules by our method. The identified 4 significant active subnetworks, i.e. 2 up- and 2 down-
regulated modules which are denoted as BCGUM1, BCGUM2, BCGDM1 and BCGDM2 respectively.



Table S1: Comparison of modules’ overlap of known pathways. The green cells represent pathways
significantly overlapping with BCDM1, the red cells represent pathways significantly overlapping with
BCDM2, and the blue cells represent pathways significantly overlapping with BCUMI.
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Table S2: Comparison of modules’ enriched GO categories. The green cells represent GO categories
enriched in BCDM1, the red cells represent GO categories enriched in BCDM2, and the blue cells
represent GO categories enriched in BCUMI1.
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5 Note on the results of prostate cancer dataset

The GiGA found 373 genes involving 2 up- and 2 down-regulated modules, denoted as PCGUM1
PCGUM2, PCGDM1 and PCGDM2. The parameter m used in GiGA was set to 69 which is the size
of PCDM1. The jActiveModules found an active module of 441 genes, denoted as PCjAMI.

Table S3: Comparison of modules’ overlap of known pathways. The green cells represent pathways
significantly overlapping with PCDMI1, the red cells represent pathways significantly overlapping with
PCDM2, and the blue cells represent pathways significantly overlapping with PCDM3.
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Table S4: Comparison of modules’ enriched GO categories. The green cells represent GO categories
enriched in PCDM1, the red cells represent GO categories enriched in PCDM2, and the blue cells
represent GO categories enriched in PCDM3.
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