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Introduction to R-loop biology.   
 
R-loops, which are three-stranded RNA and DNA hybrid structures, can be crucial to many normal 

biological processes and have also been associated with triggering mutations, DNA breaks and 

diseases. These hybrid structures provide intriguing possibilities for use as novel targets for 

diagnostics and treatment of diseases including cancer, autoimmune and neurodegenerative 

conditions. Here we review the current knowledge of the mechanisms and computational models of R 

loops, controlling mechanisms of R-loop formation and their putative relationship with diseases.  

 

R-петли - гибридные структуры, образованные тремя нитями РНК и ДНК, которые 

могут иметь ключевое значение во многих нормальных биологических процессах, а 

также ассоциируются с появлением мутаций, разрывами ДНК и возникновением ряда 

патологий. Эти гибридные структуры обеспечивают впечатляющие возможности в 

качестве новых мишеней для диагностики и лечения рака, аутоиммунных и 

нейродегенеративных заболеваний. Мы рассмотрим текущее знание механизмов 

возникновения и компьютерные модели R петлей, механизмы контроля формирования 

R-петлей, и их предполагаемые взаимосвязи с патологическими процессами. 
 

 

Specific topics: We discuss also how RNA processing defects could destabilize genomes through 

mutagenic R-loop structures and by altering expression of genes required for genome stability and 

functional activity genetic disease-related pathways. We propose an analytical model and 

computational tool to rapidly and accurately predict (>90%) the locations of R-loop Forming 

Sequences (RLFSs) in any genome or artificial nucleic acid sequences. The high prediction accuracy 

would significantly accelerate R-loop detection and dramatically reduce the cost and time taken 

compared to currently available experimental methods, paving the way for further improvement and 

development in the nascent but rapidly developing field of R-loop biology. 
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