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Exceptional isotopic‐substitution, bonding symmetry and the breakdown of collective proton tunneling 

in ice by partial deuteration call for interpretations of deuterium effects in other hydrogen‐bonded 

systems. Such systems include complex DNA, where hydrogen bonds regulate structure and enzymatic 

functions for replication and repair. DNA acquires excess deuterium by direct glucose oxidation, which is 

one constitutively active metabolic pathway in cancer, which channels naturally elevated deuterium‐

containing substrates, e.g. glucose, and free cellular water by NADP2H(D) mediated reductive synthesis 

into the hydrogen‐bridges of DNA. On the other hand, mitochondrial complex‐IV produces, then 

fumarate hydratase recycles low deuterium matrix water via malate‐dependent NADP1H(H) synthesis 

into DNA. Histone, nuclear DNA deuteration with exceptional hydrogen‐bonding symmetry may 

contribute to aneuploidy, whereby deuterium depleted water exerts its anti‐cancer efficacy. 
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