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Gene expression profiling technologies have revolutionized biological andmedical research.
Scientists extensively generate transcriptome data to study genome response to external factors
or internal conditions. Thousands of datasets are available online, e.g. in GEO (Edgar et al.,
2002). The typical scenario of transcriptome data analysis is the identification of differentially
expressed genes (DEGs), followed by a functional enrichment analysis of the DEGs set using
Gene Ontology (GO, Ashburner et al., 2000). As a result, biological processes, molecular
functions, and cellular components that are significantly enriched in up- or down-regulated genes
are identified. However, in this analysis, one reduces the distribution of gene expression changes
to a binary variable (regulated and not regulated by a factor under investigation). Recently,
we showed that functional annotation methods can be extended to identify the functional gene
groups that respond to an external factor or an internal condition not only unidirectionally, but
also with similar fold-changes (fold-change-specific groups). Fold-change-specific functional
gene groups have been discovered in the transcriptome induced by the phytohormone auxin
in Arabidopsis thaliana roots (Omelyanchuk et al., 2017). We extended this approach to
human transcriptome using data from the experiment on AR-v7 expression in the LNCaP
cell line (Cottard et al., 2017). As a result, we found functional gene groups responsible for
processes crucial for cancer development which were overlooked by classical approaches such
as Singular Enrichment Analysis (SEA). Identification of these fold-change-specific functional
gene groups may help to clarify the coordination principles in complex molecular-genetic
processes, but no ready-to-use tools exist for this task. Here we present the developed method
as a FoldGORpackage (https://bioconductor.org/packages/release/bioc/html/FoldGO.html) and
web-server (https://webfsgor.sysbio.cytogen.ru/), which allow the user to apply fold-change-
specific functional enrichment analysis to a transcriptomic dataset of interest. The work was
supported by the RFBR, project № 18-34-00871.
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