G-quadruplex forming sequences in nucleic acids and their detection in-silico
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G-quadruplexes are non-canonical DNA or RNA structures with four strands or strand segments interacting via guanine hydrogen bonds (Hoogsteen bonds). Biologically interesting quadruplexes are typically formed by a single nucleic acid strand folded onto itself with guanines present in four distinct (in complicated cases only partially distinct) runs of Gs. Sometimes G-quadruplexes formed by two strands are also considered. While these structures have long been known and telomere quadruplexes have been studied for decades, they have come under increased scrutiny only recently with interest in their genome-wide presence. This was a logical result of numerous fresh genome sequencing and annotation efforts as well as discoveries that G-quadruplexes regulate DNA replication, transcription and some additional biological processes in cells. Gene promoters, transposable elements and virus genomes were found to be enriched in G-quadruplex forming sequences.

The increased interest also requires a better ability to search genomic sequences for sequences with high potential for G-quadruplex formation. The existing approaches range from initial use of simple  patterns to more recent methods based on machine learning. We review past and present tools and approaches to G4 detection in-silico, including our own original work in this area that resulted in a tool called pqsfinder.
