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Abstract Precision medicine is defined as an approach to personalized diagnosis and treatment, based on the omics information of
patients. Human cancer is a complex and intrinsically heterogeneous disease in which patients may exhibit similar symptoms, and
appear to have the same pathological disease, for entirely different genetic reasons. Such heterogeneity results in dramatic variations
in response to currently available anti—cancer drugs. Therefore, oncology is one of the best fields for the practice of precision
medicine. The availability of omics— based big data, along with rapid development of biotechnology, paves a way for precision
medicine. This article describes the concept, foundation and significance of precision medicine, and reviews the recent progresses in
methodology development and their clinical application. Then, various current available biotechniques in precision medicine are
evaluated and classified into indirect (biomarker—based detection and prediction) and direct (patient—derived cells and tissues for
direct anti—cancer drug screening) categories. Finally, perspectives of precision medicine as well as its facing challenge are briefly
discussed.
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Fig. 1 Heart of precision medicine
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Fig. 2 Heterogeneity of breast cancer
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Fig. 5 Direct and indirect methodologies and technologies for precision medicine
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i iy o] i B
BRAF  9.60% IDH1 1.30% BRAF 2.39% IDH1 0.88% BRAF  9.90% IDH1 1.30% BRAF 4.10% IDH1 0.50%
BRCA1 5.60% KRAS 32.60% BRCA1 1.18% KRAS 2.96% BRCA1 2.70% KRAS 43.00% BRCA1 590% KRAS 11.40%
BRCA2 6.20% NRAS 0.60% BRCA2 2.69% NRAS 0.97% BRCA2 4.50% NRAS 9.00%  BRCA2 8.20% NRAS 0.90%
EGFR  14.30% PIK3CA 15.30% EGFR 0.35% PIK3CA 4.63% EGFR  4.50% PIK3CA 14.80% EGFR 5.00% PIK3CA 21.80%
FBXW7 5.60% PTEN 7.90% FBXW7 0.40% PTEN 3.52% FBXW7 17.00% PTEN 3.10%  FBXW7 8.60% PTEN 6.40%
HRAS 2.80% TP53 79.70% HRAS 0.26% TP53 48.10% HRAS 0.51% TP53 53.40% HRAS 2.03% TPS3 45.00%
BRAF  0.55% IDH1 0.70% BRAF 1.60% IDH1 1.27% BRAF 0.60% IDH1 0.20% BRAF 0.60% IDH1 0.14%
BRCA1 2.10% KRAS 4.10% BRCA1 0.45% KRAS 1.60% BRCA1 3.00% KRAS 0.80%  BRCA1 12.00% KRAS 0.60%
BRCA2 1.40% NRAS 0.00% BRCAZ 1.60% NRAS 0.91% BRCAZ 4.30% NRAS 0.00%  BRCA2 10.80% NRAS 0.60%
EGFR  2.10% PIK3CA 5.50% EGFR 3.80% PIK3CA 1.60% EGFR  0.80% PIK3CA 35.10% EGFR 1.90% PIK3CA 0.60%
FBXW7 1.40% PTEN 2.70% FBXW7 0.34% PTEN 9.80% FBXW7 0.40% PTEN 3.60%  FBXW7 1.52% PTEN 0.60%
HRAS 0.70% TP53 7190% HRAS 334% TP53 41.00% HRAS 0.31% TP53 36.90% HRAS 0.13% TPS3 94.60%
30 T F S ik BRLiLAE
AR TCGA i .45
e = o8 A 322
Ee6 12/MEEEZEPESXELMEFHRER

Fig. 6 Mutation rates of 12 cancer genes in 8 common types of cancers in China
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Table 1 Common tumor—targeted drugs and their
corresponding companion biomarkers
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BRCA1/2 5878 B JE (Olaparib ) FLE ORI
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Fig. 7 Several major high—throughput next—
generation sequencing platforms or instruments and
their manufacturers currently on the market
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Fig. 8 3D organoid culture of mouse mammary glands
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Fig. 9 A suggested proposal on the feasibility of precision medicine of non—small cell lung cancer
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