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Demethylation of 5-methyl-2'-deoxycytidine (mdC) plays an important role during
epigenetic reprogramming. Oxidation of mdC catalyzed by ten eleven translocation
(Tet) enzymes leads to 5-hydroxy-2'-deoxycytidine (hmdC),*? 5-formyl-2-
deoxycytidine (fdC) and 5-carboxy-2'-deoxycytidine (cadC).*® Discovery of these
potentially epigenetic relevant bases led to the idea of two possible active demethylation
mechansims: a base excision repair (BER) associated pathway and a direct C-C bond
cleavage in form of deformylation of fdC or decarboxylation of cadC.*®" To
investigate the direct cleavage of the C-C bond in vivo, 5-substituted chemically
modified cytidine derivatives were synthesized and incorporated into the genome of
stem cells. The incorporated nucleosides can undergo biochemical changes, which can
be analyzed after enzymatic digestion of DNA with UHPLC-triple-quadrupole MS
techniques. Analysis of the isolated nucleosides give crucial hints towards one of the
mechanisms of active demethylation of mdC.
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To study the base excision mediated repair mechanism, the analysis and quantification
of during this process cleaved nucleobases is required. For MS quantification methods,
new chemoselective reagents were developed, that specifically target the cleaved bases.
These derivatization reagents and newly developed analytical protocols allow the
investigation of the BER mechanism in deeper detail.
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