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Cancer is result of an abnormal cell division. Many factors contribute to this, including damage 
to the genome (DNA), or changes to the epigenome (chemical accessories on the DNA). 
Epigenetic modifications lead to changes in the level of gene expression without changes to 
DNA itself. These changes can be reversible and heritable. The epigenetic profile is very 
dynamic and responds to changes in the environment, including diet.  
   
The aim of this research project was to investigate whether vitamin C, a prominent dietary 
micronutrient, could affect the epigenetic profiles of various types of cancer.  Vitamin C is a 
known to be necessary for the activity of a family of enzymes, known as the Tet enzymes that 
control epigenetic processes. In the past year, the presence of vitamin C in cells has been 
shown to affect the expression of epigenetic markers and this is due to its ability to activate the 
Tet enzymes. 
 
To undertake this study, we initially set up a method for characterisation of Tet enzyme 
activity. This involved the use of specific antibodies to DNA epigenetic markers (5-
hydroxymethylcytosine) to monitor Tet activity. Use of the antibody allowed us to set up an 
immuno-blotting assay that correlates with the amount of hydroxy-methyl-cytosine present in 
the DNA and enables a quantitative comparison between samples. DNA was isolated from a 
range of cultured cells, including cancer cells. Cultured cells are deficient in vitamin C and 
extracts were prepared from cells pre-incubated with or without vitamin C to compare the 
extremes of conditions for enzyme activation.  The Tet enzyme activity in the cells was also 
minimized by the addition of Cobalt to the cells. The use of this assay has allowed us to 
determine the ability of intracellular vitamin C in the protection of Tet activity and in 
regulating the epigenetic profile of the cells. This has significant implications for the use of 
vitamin C in cells in culture. 
 
The methods developed are being used to investigate the epigenetic changes in a range of 
mouse and human tumour tissue samples, including lung, colorectal and endometrial tumours, 
for which the vitamin C content is known.  In previous studies, the vitamin C content has been 
shown to relate to the rate of tumour growth and to tumour size and aggression. The results 
obtained will help determine whether vitamin C in these tumours has affected the epigenetic 
landscape and whether this could impact on tumour growth rates.  
 


