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i) Introduction and objectives 

DNA adducts are a specific type of DNA damage that can be induced by the interaction between 
endo- or exogenous electrophilic molecules and DNA nucleobases. As such, in-depth investigation of 
DNA adduct formation can aid with the investigation of the genotoxic effects of certain environmental 
and/or dietary chemicals. The consumption of red and processed meat has consistently been linked to 
the development of colorectal cancer (CRC) in humans. This effect has been ascribed to the formation 
of N-nitroso compounds (NOCs) and lipid peroxidation products (LPOs) in the gut. However, this 
hypothesis needs further confirmation because the exact underlying mechanism is still unknown. 
Therefore, investigation of red meat (with or without added animal fat) associated DNA adduct 
formation by means of ‘DNA adductomics’ could provide useful insights into the underlying pathways.  

ii) Materials and Methods 
We recently developed and validated an ultrahigh performance liquid chromatography coupled to 
hybrid high resolution mass spectrometry (HRMS/MS; Q-Exactive) DNA adductomics method to study 
the presence of diet-related DNA adducts in DNA via a targeted (O6-carboxymethylguanine, O6-
methylguanine (O6-MeG), pyrimido[1,2-a]purin-10(1H)-one (M1G) and α-methyl-γ-hydroxy-1,N2-
propanoguanine (CroG)) and untargeted approach (Hemeryck et al., 2015, Analytica Chimica Acta). In 
this study, 24 Sprague-Dawley rats were divided into 4 randomly composed groups and either fed a 
low or high fat beef diet, or a low or high fat chicken diet during 14 consecutive days. After tissue 
sampling, DNA extraction and DNA adduct extraction, the DNA adductome of the liver, duodenum and 
colon was mapped by means of the earlier mentioned HRMS/MS methodology. Specialized omics 
software and an in-house DNA adduct database enabled extensive data processing and interpretation.  

iii) Results and Discussion 
The O6-MeG, CroG and M1G DNA adducts could be detected in liver, duodenum and colon although 
there was no clear distinction according to diet or tissue type. Untargeted DNA adduct analysis 
revealed a distinctly different DNA adduct profile in liver, duodenum and colon. More importantly, 
several DNA adduct types appeared to be significantly different in tissue of rats that were fed a 
different meat based diet. The results yielded a list of 22 putative DNA adducts of interest; 14 DNA 
adduct types that increased after the consumption of beef (compared to chicken), 3 DNA adduct types 
that increased upon the consumption of a diet with added lard (compared to a diet without added lard), 
and 5 DNA adduct types that demonstrated a significant increase after beef as well as lard 
consumption (compared to the consumption of a chicken diet or a diet without added lard, 
respectively). This is highly relevant to the red meat-CRC hypothesis because the formation of the 
retrieved DNA adduct types can be traced back to alkylation and/or oxidation of DNA by NOCs and/or 
LPOs formed during meat digestion. Therefore, follow-up research to further unravel the role of DNA 
adduct formation in the red meat-CRC pathway, the mutagenic potential and human in vivo relevance 
of these particular DNA adduct types is highly recommended. 
  


