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[Abstract] Tumor biomarkers play an increasingly prominent role in early screening, auxiliary diagnosis, efficacy
evaluation, and prognosis assessment, becoming an essential component of the precision oncology system. This article
systematically reviews the nearly two-century development history of tumor markers, from early protein-based markers to
the genomics era. It focuses on the fundamental principles of standardized application of tumor markers in China, the
current laboratory application status, and clinical application recommendations for key cancer types such as lung cancer
and liver cancer. Additionally, it delves into multidimensional marker research supported by liquid biopsy technologies,
including ctDNA genetic markers, DNA methylation, exosomes, and circulating tumor cells, as well as cutting-edge
advancements and clinical translation challenges in areas such as artificial intelligence model construction. This review
aims to provide insights for the innovative development and standardized application of tumor markers in China, thereby

enhancing the precision of cancer prevention and control.
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fEE T 2P (carbohydrate antigen, CA) WIHEZHT
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IRH, N FER JZ TR IR B 1kl LS, — 251
iR L PR S50 98 HE PRARA Bl R B, An19824F, 1 A8 B
FE RASHHAIN; 19864, 35— M 3L I Rb- 1 5E
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2.3.5 AT IRE

PSAE AR a8 B AR S, 2 T TR 4 R O
A HBNZW . TN R 2 R TN . NCCNE 7 (2025
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3(prostate cancer antigen 3, PCA3) K& F A kil v /8y
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SR B IR R BRI R R

R LLADNAFL bR Y . DNAF 3EAL | SRk &
CTCHREMHF AR EYENMIE 1297 h e & s th R 4T
I PR I P T 55, LA s AR Ak 1oy FH AT T s 22 5 3
SR . AEBAR AR S AR A T, 24 2 A T AR
S ey 30 ) P AN B A S e S 1A A, AT A g L AR
YRR 2%, WA LA T2 B WA 438 S [RA,
ANTRIASHINSF- €5 [ 25 5 0 —B0M: L A= W01 B AT i B 1 b
AL, S22 XIS — 8T, 52 R ATl ek
L AR RUESE 208, 1T 2808 AR ST R
JBEE | AINEEASERER , (i = KRS TP G PR 58 3ok I
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