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The mutation/deletion of the hereditary material in the cell nuclei is a chronic biochemical hazard; in fact,
nuclear DNA faces tens of lesions from metabolic intermediates, hydrolytic reactions and external sources
aminute. Double strand breaks (DSB), i.e., the twofold cleft of the DNA helix over both strands, are cytotoxic
fractures of the chromatin fold and a detrimental outcome associated with the irradiation of cell nuclei [1].
The in silico assessments of DNA lesions by means of radiations define DSBs via “coarse” criteria - that is,
within anarbitrarydistanceof the twoclefts. However, thediverseDSBmotifs account for uniquecontact in-
terfaces between the DNA termini, thus modulating the subsequent dynamics of the lesion sites. Moreover,
it is reckoned that far-distanced DSBs may not fracture the broken DNA moieties by thermal dissociation
effectively, in the absence of excess external stimuli [2]. We have tackled the assessment of the distribu-
tion of DSB motifs in a chromatin-like fold and the mechanical strain enforced by blunt DSBs, by means of
Monte-Carlo track structure and classical molecular dynamics techniques. We thus infer that i) a Poisson
fit describes the spectrum of DSB motifs by the direct effect of accelerated hydrogen ions, within a Bragg
peak-relevant energy range (500 keV - 5 MeV), and observe a bias towards short-distanced, staggered DSBs
[3]; ii) the nucleosome fold, i.e. the elemental unit of the chromatin framework, exerts an excess kinetic bar-
rier towards the thermal disruption of DSBs, mediated by the contact interface between DNA and the core
histone fold. We remark that in the absence of data in vitro and/or in vivo, the in silico inferences on the ther-
mal and mechanical resilience of DNA lesions are as reliable as the molecular mechanics (MM) force fields
underneath. In fact, it is debated whether all-atom force fields and water models overestimate the force of
the intermolecular contacts and over-stabilize the DNA double helix [4].
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