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Figure 1 (Color online) Nucleic acid modification as a disease biomarker for liquid biopsy.
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Figure 2 (Color online) Nucleic acid modification-related enzymes
and the classification of their targeted drugs. Targeted drugs based on
DNA methylation-related nucleic acid modification enzymes include
DNA methyltransferase (DNMT) inhibitors, ten-eleven translocation
(TET) activators and inhibitors, methyl-CpG-binding domain (MBD)
inhibitors, and ubiquitin-like with PHD and RING finger domains 1
(UHRF1) inhibitors. Targeted drugs based on RNA m°A methylation
include methyltransferase-like 3 (METTL3) activators and inhibitors,
fat mass and obesity-associated protein (FTO) activators and inhibitors,
as well as inhibitors of alkB homolog 5 (ALKBHS5), YTH domain-
containing m°A RNA-binding proteins (YTHDF), and insulin-like
growth factor 2 mRNA-binding proteins (IGF2BP).
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Figure 3 (Color online) Applications of nucleic acid modifications in nucleic acid therapeutics.
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Figure 4 (Color online) Summary of the application of molecular medicine research on nucleic acid modification.
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Abstract: Aberrant nucleic acid epigenetic modifications are closely linked to the initiation and progression of human
diseases, positioning this field as a key strategic entry point for advances in molecular medicine. In recent years, under
the support of the National Natural Science Foundation of China (NSFC) Major Research Plan “Dynamic Modifications
of Biological Macromolecules and Chemical Interventions”, research on nucleic acid modifications in China has
undergone rapid development and has increasingly contributed to the advancement of molecular medicine. Leveraging
the NSFC-Chinese Academy of Sciences Joint Foresight and Interdisciplinary Assessment Project “Molecular medicine
strategy research based on nucleic acid modification”, this report systematically assesses the current landscape and
developmental trajectories of the field, identifies major international frontier directions and critical scientific challenges
requiring prioritized breakthroughs, and puts forward targeted strategic pathways and policy recommendations to
support sustained innovation and translational progress.
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