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Motivation and Aim: Nowadays one of the leading causes of irreversible blindness is
primary open angle glaucoma (POAG) affecting more than 44 million people worldwide.
Excess apoptosis is one of the factors involved in degradation of retinal ganglion cells
during POAG [1]. In this work analysis of the role of apoptosis in associative gene
network of POAG was performed.
Methods and Algorithms: The list of genes associated with POAG was created based
on the information from databases (OMIM, ClinVar, GWAS catalog and SNPedia) and
ANDSystem [2]. Genes involved in apoptosis were taken from KEGG database. Gene
network reconstruction and analysis was performed using ANDSystem.
Results: Automatic analysis of information from databases and ANDSystem revealed
156 genes associated with POAG. Gene Ontology enrichment analysis showed that
these genes are involved in apoptosis, extracellular matrix organization, angiogenesis
and other biological processes. According to the value of betweenness centrality TP53
is one of the most central participants of both POAG and apoptosis gene networks. It
was shown, for example, that SNPs in TP53 are associated with POAG and protein p53
can decrease the level of MMP1 (its level is increased in POAG). The elevated MMP1
can participate in activation of collagen degradation. Collagen breakdown, in turn, is
involved in trabecular meshwork disruption, which is a known pathogenesis factor of
POAG.
Conclusion: It was shown that the apoptosis pathway is tightly related to POAG gene
network. Apoptosis genes play the central role in the gene network of POAG. Gene
TP53 was found to be one of the most central players in both POAG gene network and
apoptosis pathway.
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