1. Statistical validation of the regulations in the network

There are two replicates for each group, and an individual gene-level significance test was not performed. Instead, we clarified statistical significance of the network shown in Figure 1, since network approach/biology mainly deals with interactions (or associations/regulations) between entities rather than a single entity [1].

We used “the mean correlation over all edges in the network” (described in Nunez-Iglesias et al. [2]) as a statistic (henceforth, say “r”) in order to summarize interactions (in the network) between the miRNAs and their adjacent protein-coding genes.

We expect that the miRNA-oriented interactions in the network do not occur by chance, which means that the expression pattern in the network is statistically significant or extremely rare. We permuted the node labels in the network by conserving the network structure (the configuration of the nodes and the edges). Our true correlation (the mean correlation prior to permutation) was set to r0, and we obtained Pr(r < r0) as the empirical p-value.

In Figure L-1 (A), we showed an example of how to transform the fold-changes (MCF7-T/MCF7, MCF7-F/MCF7) of the connected nodes A and B to their relative expressions in the three cell lines (MCF7, MCF7-T, MCF7-F). For example, say node A, fold-changes 1.5 and 0.62 for MCF7-T/MCF7 and MCF7-F/MCF7 were transformed to 1, 1.5, and 0.62 for MCF7, MCF7-T, and MCF7-F respectively. After the transformation, we calculated Pearson’s correlation between nodes A and B. Likewise, Pearson’s correlations for all the edges in the network were obtained and we took mean of all the correlations. It is mean correlation.

We performed 5,000 permutations and subsequently obtained 5,000 mean correlations to generate the null distribution of the statistic r (mean correlation) in Figure L-1 (B). The p-value was 0.000, confirming that the regulations or associations suggested in Figure 1 are statistically significant.














Figure L-1. (A) The example of calculating Pearson’s correlation between the connected nodes A and B. Since we used fold-changes in the network construction, the fold-changes need to be transformed to their relative expressions with setting MCF7 to one. Based on the transformed relative expressions between the connected nodes A and B, we obtained Pearson’s correlation.













Figure L-1. (B) Null distribution of the statistic r (mean correlation) based on 5,000 permutations. The red arrow indicates the true mean correlation, r0.
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Node MCEF7-T over MCF7 MCEF7-F over MCF7
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Relative expression in each cell line

Node MCEF7 MCF7-T MCF7-F
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