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Proteomics for cancer biomarkers: From MALDI-TOF profiling to targeted proteogenomics
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ancer biomarker discovery started to use proteomics a decade ago, when a mass-spectrometric top-down approach

was developed specifically for that purpose, a time-of-flight mass-spectrometry with matrix-assisted laser desorption
ionization (MALDI-TOF). The method could be used for direct profiling of biological fluids, for example, plasma or urine.
Usually, the sample is subjected to fast separation or desalting and applied to the metallic chip. In this approach, proteins
and peptides are recorded in its intact form, but remain unidentified unless downstream experiments are performed. Most
candidates identified by MALDI-TOF profiling of human fluids represent highly abundant proteins and peptides, such as
inflammatory acute-phase proteins (complement fragments, serum amyloid A), lipoproteins and protease inhibitors (inter-
alpha trypsin inhibitor). Obviously, levels of these molecules in plasma change are due to the reaction to the presence of tumor,
rather than being specific products expressed by cancer cells.

The cancer genome concept was recently developed. A lot of somatic mutations produced in cancer genome should lead
to the cancer proteome with amino acid polymorphism. Targeted mass-spectrometric approach, such as selected reaction
monitoring of peptide ions, may detect and quantify peptides with cancer-specific amino acid changes, which may potentially
serve as biomarkers with absolute specificity.
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