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8-oxoguanine is known to be one of the most common and major DNA lesions 
resulting  from the  reactive  oxygen  species  modifying  guanine.  When  this  lesion  is 
located opposite to adenine in a base pair, the change from 8-oxoguanine’s anti- to syn- 
conformation leads to the formation of a Hoogsteen base pair with adenine. The repair 
of this lesion is initiated by specific enzymes, namely 8-oxoguanine glycosylases, which 
locate and excise the damaged base by means of flipping it outside DNA double helix to 
the enzyme’s active site. There are several models of how DNA glycosylase locate a 
damaged base and the role of the base pair opening-closing kinetics in this process [1]. 
However, there is no exact match in the literature that confirms one model and refutes 
the others [2].

NMR spectroscopy provides the exact experimental detection of DNA base pair 
opening-closing rate constants at the single base pair level through the analysis of the 
water-iminoproton exchange rate. Iminoproton exchange with water occurs in two steps, 
namely  opening  of  a  base  pair  followed  by  proton  exchange  from  the  open 
conformation.  The  application  of  water  magnetization  transfer  technique  permits 
determination  of  exchange  rate  constants  in  the  range  that  is  most  common  for 
iminoprotons of a normal DNA duplex. 

As a part of the study of the role of the opening-closing kinetics of 8-oxoG:A and 
8-oxoG:C  DNA  base  pairs  in  the  recognition  of  8-oxoguanine  lesion  by 
formamidopyrimidine-DNA glycosylase  in  the  current  work  in  the  absence  of  the 
enzyme we obtained the kinetics constants for the base pair opening-closing process in 
DNA duplexes containing 8-oxoG:A and 8-oxoG:C base pairs in two different sequence 
contexts and compare them with the values for the canonical G:C base pair in the same 
sequence  contexts.  The  results  obtained  by  NMR  spectroscopy  using  water 
magnetization transfer technique [3] will be presented and discussed.
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