ANDSystem: a cognitive computer system for automated gene networks reconstruction and analysis
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A cognitive software and information system ANDSystem has been developed. ANDSystem considers 12 types of objects, including organisms, cells/tissues, diseases, genes, metabolites, drugs, etc. For these objects, knowledge about physical interactions, catalytic reactions, regulatory relationships is atomatically extracted from texts. There are more than 20 types of interactions in total.
ANDSystem has been used to solve a wide range of problems in the reconstruction of the molecular mechanisms of diseases, the interpretation of omics data, and other problems in the field of biomedicine. In particular, an urgent problem is the study of molecular genetic mechanisms of pathogen-host interaction. Reconstruction of signaling pathways for the regulation of cellular biological processes by viral proteins can help in the search for new pharmacological targets. Using the ANDSystem, the associative gene networks describing the potential regulation of the apoptosis process by HCV viral proteins were reconstructed. Another direction of research was related to the study of the molecular mechanisms of pathological processes in hepatocellular carcinoma. Induction of apoptosis by the cell response to mechanical stress caused by tumor tissue compaction is important antitumor mechanism. The analysis of gene networks made it possible to identify potential signaling pathways linking genes involved in the cell response to mechanical stress with key genes of the external pathway of apoptosis. Potential molecular mechanisms of dysfunction of these signaling pathways in hepatocellular carcinoma have also been reconstructed.
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