This invention provides an innovative method for preparing DNA libraries that optimizes traditional processes using restriction endonucleases. The proposed solution allows not only to prepare the ends of DNA fragments in a single reaction, but also to ligate them with adapters, including the ability to effectively perform ligation through a gap (e.g., when fragments have a multi-nucleotide overhang compatible with the single-nucleotide overhang of adapters). This significantly simplifies the process and reduces the likelihood of errors. Using RE, reactions for phosphorylation, adenylation, and preparation of sticky ends of fragments are performed simultaneously, which allows for more efficient and faster library preparation. This method is compatible with standard sequencing platforms and is applicable to genomic studies, targeted sequencing, and data storage DNA molecules. This solution significantly increases the efficiency and quality of sequencing, while maintaining the simplicity and cost-effectiveness of the process.
