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Precision oncology from a proteogenomics perspective
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Abstract: Cancer is a heterogeneous disease with complex mechanisms that requires targeted precision
medicine strategies. The growth of precision medicine is indispensable from the rapid development of
genomics. However, genomics has certain limitations in molecular phenotype analysis, proteogenomics
thus arose at the right time. Proteogenomics is the merging of proteomics and genomics. This review
describes the limitations of genomic analysis and highlights the importance of proteogenomics to
re-understand precision oncology from a proteogenomic perspective. In addition, the application of
proteogenomics in precision oncology is briefly introduced, the related public data projects are described,

and finally, the challenges that need to be addressed at this stage are proposed.
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Figure 1 The complex process from genotype to phenotype.
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Figure 2 Workflow for the application of proteogenomics in cancer research. WGS: whole genome
sequencing; WXS: whole-exome sequencing; SNVs: single nucleotide variants.
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Table 1  Papers related to the application of proteomics in tumors

Cancer type Conceptual insights Year References
ALL Identification of potential driver genes and/or pathway 2019 [38]
Brain cancer Identification of potential driver genes and/or pathway 2021 [28]
Identification of putative targets and biomarkers 2020 [39]
Insights into mechanisms of drug resistance 2020 [40]
Breast cancer Identification of potential driver genes and/or pathways 2016 [20]
Identification of potential driver genes and/or pathway 2020 [33]
Refinement and extended characterization of cancer subtypes
ccRCC Refinement and extended characterization of cancer subtypes 2019 [27]
CRC Identification of putative targets and biomarkers 2019 [34]
Identification of potential driver genes and/or pathways 2014 [18]
EnC Insights into mechanisms of immune evasion 2020 [30]
Gastric cancer Identification of putative targets and biomarker 2019 [41]
Refinement and extended characterization of cancer subtypes
HNSCC Insights into mechanisms of immune evasion and drug resistance 2021 [26]
HCC Identification of potential biomarkers for patient selection 2019 [35]
Lung cancer Refinement and extended characterization of cancer subtypes 2022 [42]

Insights into mechanisms of immune evasion

Identification of putative targets and biomarkers

Refinement and extended characterization of cancer subtypes 2020 [43]
Identification of putative targets and biomarkers

Refinement and extended characterization of cancer subtypes 2021 [31]
Insights into mechanisms of immune evasion

Identification of putative targets and biomarkers

Identification of putative targets and biomarkers 2020 [44]
ovC Identification of putative targets and biomarkers 2020 [45]
Identification of potential driver genes and/or pathways 2016 [19]
PDA Identification of putative targets and biomarker 2021 [32]

Refinement and extended characterization of cancer subtypes
ALL: acute lymphoblastic leukaemia; ccRCC: clear cell renal cell carcinoma; CRC: colorectal cancer; EnC: endometrial
carcinoma; HCC: hepatocellular carcinoma; HNSCC: head and neck squamous cell carcinoma; OvC: ovarian cancer; PDA:
pancreatic ductal adenocarcinoma.

*2 S5EARERAHEXHEERRER

Table 2 Data item information related to proteogenomics

Projects Responsible agency URL

The cancer genome atlas (TCGA) National Cancer Institute https://www.cancer.gov/about-nci/organiza
National Human Genome Research Institute tion/ccg/research/structural-genomics/tcga

Therapeutically applicable research NCI Office of Cancer Genomics https://ocg.cancer.gov/programs/target

to generate effective treatments

(TARGET)

Clinical proteomic tumor analysis NCI Office of Cancer Clinical Proteomics  https://proteomics.cancer.gov/programs/

consortium (CPTAC) Research cptac

Genomic data commons (GDC) NCI Center for Cancer Genomics https://portal.gdc.cancer.gov

Proteomic data commons (PDC) NCI Center for Cancer Genomics https://pdc.cancer.gov

iProX National Center for Protein Sciences https://www.iprox.org

(Beijing)
NODE (national omics data encyclopedia) Shanghai Institute of Nutrition and Health  https://biosino.org/

http://journals.im.ac.cn/cjben
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Table 3 Common tools for association discovery and visualization

Projects Introduction References
LinkedOmics Interactive visualization and analysis of multi-omics data from TCGA and [67]
CPTAC within and across cancer types
multiOmicsviz Visualizing the effect of one omics data type on other omics data along the chromosome [18]
iProFun Characterization of functional consequences of copy number alterations (CNAs) and [68]
methylation alterations in tumors
NetsaM Network seriation and modularization [69]
tsNet A statistical model for cell type-specific inference based on bulk tumor profiling data [70]
Perseus Bioinformatics platform for integrative analysis of proteomic data [71-72]
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