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Objectives of the study: Balance between DNA damage and repair appears vital to the cellular machinery, to health and longevity. Given the complexity of DNA lesion tolerance and repair mechanisms and the high number of proteins and cofactors involved, we hypothesize that natural products from food and medicinal plants may interfere in these processes, notably by activating or inhibiting repair.

Methods: Original methods were developed to probe the modulation of major mechanisms by natural products: (i) fidelity of translesion synthesis (TLS), a DNA damage tolerance mechanism that relies on specialized DNA polymerases (pols) able to insert a nucleotide opposite a lesion on the template strand (capillary electrophoresis); (ii) kinetics of rejoining strand breaks arising from damage and excision repair (comet assay); (iii) capacity of double-strand breaks repair by non-homologous end-joining (NHEJ), a preponderant mechanism in eukaryotes (on-chips microelectrophoresis); (iv) capacity of base excision repair, the major repair pathway responsible for removal of small DNA lesions (oligonucleotide repair chips). Nuclear extracts were obtained from either plant extracts-pretreated FHs 74 Int cells (treatment at non-lethal concentrations, determined by a MTT cytotoxicity test) or control cells. Common flavonoids were tested for their capacity to interact in these mechanisms. Food plants were treated following their usual processing for human consumption and extracted with ethanol/water 50/50, then evaporated to dryness.

Results: All methods were validated and could be applied to the study of modulation by natural products. None of tested flavonoids inhibits repair; quercetin increases non-specific endonuclease activity, apigenin and epicatechin increase the excision of damages; sakuranetin increases non-specific enzymatic activities and decreases or increases specific activities. Plant extracts variously modulate activities.
Conclusion: Although some of these protocols represent a simplification of the complexity of the in vivo organization of DNA into chromatin, data obtained so far show that plant extracts are likely to interfere in TLS and repair capacity. 
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