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TMT-based quantitative proteomics analysis and identification of serum biomarkers of breast cancer

LI Xi-zhou, FANG Min, SHENG Yuan, YU En-da*
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[Abstract] Objective To explore the different expression of serum proteins of the patients with breast cancer and
to screen the diagnostic biomarkers. Methods Tandem mass tag (TMT)-based quantitative proteomics technology was
used to detect and quantificationally analyze the serum proteins of 68 stage [[ breast cancer patients and 62 healthy
females; the differentially expressed proteins were screened. Bioinformatics analysis of the differentially expressed
proteins were performed by UniPort Knowledgebase, Proteome Discoverer software and online software STRING
(http://www. string-db. org). The protein and mRNA expressions of screened proteins, vimentin ( VIME, up-
regulated 3. 918 folds than that of healthy females) and Raf-1 threonine-protein kinase (RAF1, down-regulated 0. 251
folds) were detected by Western blotting and qPCR, respectively. Results We screened and identified 67 differentially
expressed proteins, with 26 significantly up-regulated and 41 significantly down-regulated. Gene ontology (GO) and
enrichment analysis showed that the differentially expressed proteins were related to tumor angiogenesis, metabolism and
bioadhesive capacity. The protein and mRNA expressions of RAF1 in the patients with stage [[ breast cancer were
significantly lower than those in healthy females, and the protein and mRNA expressions of VIME were significantly
higher, which was similar to the results of screening analysis. Conclusion TMT-based quantitative proteomics can
effectively identify the differentially expressed proteins of stage [[ breast cancer. VIME and RAF1 may be potential
serum biomarkers of lymph node metastasis of breast cancer.
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Tab 1 Several differentially expressed proteins in patients

with stage | breast cancer

Protein name UniProtKB Fold change
Phosphatidylinositol 4-phosphate  PI51B_HUMAN 4. 307
5-kinase type 183
Tyrosine-protein kinase Fer FER_HUMAN 4.179
Vimentin VIME_HUMAN 3.918
Serine protease 27 PRS27_HUMAN 3.739
B-2-Microglobulin B2MG_HUMAN 3.275

alnaD-like protein INADL_HUMAN 3.271

Coagulation factor XII A chain F13A_HUMAN 0. 286
Histone H2A. Z H2AZ_HUMAN 0. 258
Raf-1 threonine-protein kinase RAF1I_HUMAN 0. 251

Integrin o[l b ITA2B_HUMAN 0. 243

AP-1 complex subunit 63 AP1S3_HUMAN 0. 220

Thymosin 34 TYB4_HUMAN 0.217
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Fig 1 Significant enrichment analysis of differentially expressed proteins in patients with stage ]| breast c:

The vertical axis is the gene ontology (GO) category and the horizontal axis is the —lg (P value) of these GO terms. A: Biological process
(BP); B: Molecular function (MF); C: Cellular component (CC); D: nal pathway. GTP. Guanosine triphosphate; ECM: Extracellular

matrix
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Fig 2 Interaction analysis of differentially expressed proteins
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Fig3 VIME and RAF1 expressions detected
by Western blotting

VIME: Vimentin; RAF1: Raf-1 threonine-protein kinase
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VIM: Vimentin; RAF1: Raf-1 threonine-protein kinase. ** P <C
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