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Table 1 Selected Commercially Available Tumor Biomarkers
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Abstract Tumor biomarkers are critical tools for achieving early cancer screening, diagnosis, and dynamic
monitoring, playing a significant role in advancing precision medicine. This review systematically
summarizes the definitions, classifications, and scientific and clinical significance of tumor biomarkers,
with a focus on recent research progress in gene, protein, and metabolic biomarkers for early screening,
diagnosis, and dynamic monitoring, while highlighting their biological relevance and application potential in
cancer initiation and progression. In addition, this review provides an in-depth analysis of key scientific
questions and technical challenges that need to be addressed in tumor biomarker research over the next 5~
10 years. We emphasize the importance of breakthroughs in establishing standardized clinical cohorts,
developing highly specific biomarkers using emerging technologies, and leveraging artificial intelligence for
deep integration and analysis of multi-omics data. Through the synergistic advancement of theoretical
innovation and technological breakthroughs. tumor biomarker research is expected to provide new impetus
for precision medicine and cancer clinical management, ultimately offering measurable improvements in

early diagnosis and long-term health management for patients.

Keywords tumor biomarkers; precision medicine; early cancer screening and diagnosis; dynamic cancer
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