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Precision medicine and drug resistance mechanisms in breast cancer based on
next-generation sequencing
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Abstract Breast cancer remains the most common malignancy and the leading cause of cancer-related mortality among women world-
wide. Therapeutic resistance is a major contributor to failure in clinical management of breast cancer,driven by diverse mechanisms
including alterations in drug targets, DNA damage repair, epigenetic modulation, drug efflux, and inhibition of cell death. Next-generation
sequencing (NGS) plays a central role in elucidating these resistance mechanisms and guiding precision interventions through comprehen-
sive genomic profiling (CGP). This technology has been widely used for molecular analysis in patients with advanced , recurrent , or treat-
ment-resistant cancer, enabling dynamic monitoring of clonal evolution. Although NGS has significantly improved the detection and cha-
racterization of treatment resistance, challenges remain,including the detection of low-frequency mutations, interpretation of heteroge-
neity , and standardization of liquid biopsy. The integration of single-cell multi-omics and artificial intelligence-based predictive models has
the potential to substantially improve personalized therapy. This review systematically summarizes recent advances in NGS-based research
on drug resistance mechanisms in breast cancer, with the goal of constructing multi-scale regulatory networks and providing a theoretical
foundation for developing sirategies against resistance.
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