
[image: image1.png]











[image: image2.png]



Application of Mass Spectrometry to the measurement of DNA damage and repair 
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Abstract

In living organisms, exogenous and endogenous sources such as free radicals and other oxidants cause oxidative DNA damage with a plethora of lesions, leading to genomic instability. DNA damage is repaired by a variety of repair mechanisms. Unless repaired, oxidative DNA damage may lead to disease processes such as carcinogenesis. For thorough understanding of mechanisms, cellular repair and biological consequences of DNA damage, accurate measurement of resulting products must be achieved. There are various analytical techniques that can be used for this purpose. Mass spectrometric techniques with isotope-dilution that include gas chromatography and liquid chromatography provide structural elucidation of products and ascertain accurate quantification. Both gas chromatography-mass spectrometry or liquid chromatography-mass spectrometry in single or tandem versions have been used for the measurement of numerous DNA damage products in vitro and in vivo under a variety of conditions. Stable isotope-labeled analogues of DNA lesions have been developed to be used as internal standards. The products included DNA base and 2'-deoxyribose lesions, 8,5'-cyclopurine-2'-deoxynucleosides and DNA-protein cross-links. Furthermore, GC-MS and GC-MS/MS have been applied to the determination of substrate specificities and excision kinetics of numerous prokaryotic and eukaryotic DNA repair proteins called DNA glycosylases. These studies permitted the comparison of the activities of these proteins under identical experimental conditions. The use of wild-type and knockout animals confirmed the results obtained in vitro. LC-MS/MS with isotope dilution has also been applied to the measurement of the expression of DNA repair proteins in vivo as potential disease biomarkers.
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