Serum autoantibodies in breast cancer show strong binding with peroxynitrated-albumin
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Numerous studies have pointed out that inflammation, which ultimately enhances stress level, is
associated with cancer development. The relationship between inflammation and cancer may be
traced back to 1963. Oxidative stress induces cellular redox imbalance; a feature reported in
several cancers. Under proinflammatory conditions, simultaneous production of superoxide and
nitric oxide may occur, causing an increase in the formation of peroxynitrite by 1,000,000 fold.
Peroxynitrite, a potent oxidizing and nitrating agent, when produced in excess, can modify
variety of biomolecules including human serum albumin. In this study, albumin was modified by
peroxynitrite and structural changes have been studied by UV, fluorescence, CD and thioflavin T
binding. Biochemical analysis of modified-albumin demonstrated increased levels of carbonyl,
3-nitrotyrosine and dityrosine. Thiol content was significantly decreased in peroxynitrated-
albumin. Scanning electron microscopy confirmed the formation of aggregates in peroxynitrated-
albumin. Gross structural changes in albumin may change its antigenic properties; subsequent
processing of peroxynitrited-aloumin by immune cells may generate autoantibodies. Thus,
peroxynitrited-albumin was used as antigen for testing autoantibodies in breast cancer sera by
ELISA. Peroxynitrited-aloumin showed strong binding with autoantibodies in breast cancer. The
study demonstrates that peroxynitration of alboumin may generate immunologically active neo-
epitopes on albumin, and may result in the induction of autoantibodies in cancer.
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Importance of Research and Development

Cancer is a complex group of diseases with many possible causes. Scientists believe that it is the
interaction of many factors together that produces cancer. These factors may be genetic,
environmental, or constitutional characteristics of the individual. It is believed that many cancers
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arise due to inflammation in addition to other factors. It is well established that inflammation
alters redox state. In vivo, peroxynitrite generation represents a crucial pathogenic mechanism in
conditions such as cancer, stroke, myocardial infarction, chronic heart failure, diabetes,
circulatory shock, chronic inflammatory diseases and neurodegenerative disorders. Peroxynitrite
has multiple damaging effects on biomolecules including human serum albumin and may confer
immunogenicity on it. Therefore, it has been hypothesized that circulating human serum albumin
may be irreversibly modified by excessively formed peroxynitrite. The modified-albumin may be
used for the detection of autoantibodies in cancer patients in early stage of the disease.
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