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Differential gene expression profiles for detecting disease-related genes have been intensively studied in systems biology, as a representative application of genome-wide expression data. However, it is well known that various biological functions achieved by proteins, which are encoded by genes, are consequences of different proteins’ physical binding called protein complexes. In other words, the functional units of biological functions should be protein complexes, rather than individual proteins. From this perspective, in this work, we try to switch the concept of disease-related genes in previous works to disease-related complexes, especially for 39 human solid tissue cancers and their originated normal tissues. To obtain the differential abundance levels of protein complexes, we use an optimization algorithm based on linear programming [1] applied to genome-wide differential gene expression data. From the differential abundance of complexes, we extract tissue- and cancer-specific complexes, and investigate their properties in regard to the relevance to the cancers. The method is supported by concrete biological examples presented and the clustering structures of cancer-complex bipartite relationships and those among different cancers. We believe that in the future our method and results exemplify more realistic approaches of proteomics related to diseases.


Figure: Bipartite network of cancers and protein complexes.Triangles (circles) represent cancers (complexes), respectively. The numbers (and corresponding colors) on vertices show the clustering structure defined with the Jaccard similarity index.
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