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Functions and application prospects of R-loops
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Abstract: R-loops, each composed of a DNA:RNA heteroduplex and a displaced single-stranded DNA, are
prevalent genomic structures that play critical roles in a myriad of cellular processes, including transcription,
DNA replication and epigenetic inheritance. However, these structures can also contribute to pathological

states. Dysregulation of R-loops has been implicated in a range of disorders and diseases, including
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neurodegenerative disorders, cancer, and autoimmune diseases, emphasizing the need for their tight regulation.

However, the precise mechanisms governing R-loop formation, stability, and resolution remain elusive, and the

categorization of R-loop based on their chromatin context is yet to be fully established. Recent advancements

have significantly expanded our knowledge of R-loops, revealing their diverse functions and the potential

consequences of their dysregulation. In light of these advancements, this review aims to provide new insights

and research directions by examining the categorization, methodologies, impacts of R-loops. By consolidating

the current knowledge, this review seeks to enhance our understanding of R-loops and stimulate further

investigations in this field.

Key Words: R-loop; RNA-DNA hybrid; DNA transcription; DNA replication; genome instability; DNA

damage repair; disease
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