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Detecting differential expression (DE) of genes between normal and disease tissues is a
common approach to get mechanistic insight into disease processes. Unfortunately,
various bioinformatics methods for identifying such DE genes yield quite different
results. Here, we used four bioinformatics tools to process RNA-Seq data taken from
TCGA for matched tumor and normal samples of liver cancer and breast cancer patients.

The overlap between the sets of significant DE genes was only 26 % in liver cancer and
28 % in breast cancer. Then, we constructed reqgulatory sub-networks involving
transcription factors, microRNAs, and target genes that we predicted with our TFmiR
web server [1] from the four sets of DE genes. We also identified both hotspot degree
genes and a minimum set of dominator nodes using our integer linear programming
approach described earlier [2]. Interestingly, we found that the topology of the
regulatory networks constructed using TFmiR for the different sets of DE genes was
highly similar with respect to hub degree nodes and dominator nodes. This suggests that
key genes identified in regulatory networks derived from DE genes may give more
insight into disease processes than simply inspecting the lists of DE genes.
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