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Review of the potential applications of nanopore sequencing in functional genomics
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[Abstract] The field of molecular biology has consistently been driven by various advanced measurement
technologies, with increasing throughput leading to significant advancements in omics analyses. The
development of high—throughput sequencing technologies has enabled researchers to extensively acquire
molecular data, revealing the deeper characteristics of genomes and transcriptomes. In this technological
revolution, nanopore sequencing has elevated sequencing capabilities to a new level. Developed by Oxford
Nanopore Technologies Inc., the nanopore sequencer employs protein nanopores to directly read
single—molecule sequences without the need for DNA synthesis or amplification, commonly required in
traditional sequencing processes. This technology supports sequencing of ultra—long nucleotide sequences,
overcoming the read—length limitations of conventional techniques, and it can also identify DNA or RINA
modifications. In recent years, this technology has achieved remarkable results in fields such as medicine,
epidemiology, ecology, and education, gradually becoming a core tool in these domains. In this review, we
thoroughly explore the unique advantages and functions of nanopore sequencers, present specific case studies of
their application in various fields, and anticipate further breakthroughs and innovations they may bring in the
future.
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