Effect of temperature on DNA structure
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DNA is a carrier of all cellular genetic information. Sequence-dependent conformation of the DNA affects its interaction with proteins, gene expression and chromatin organization. Temperature influences the DNA structure, which is important for understanding biological processes in thermophilic organisms. In our work we study the interplay between conformational substates of the DNA backbone, spatial arrangement of its bases and basepairs, and the global shape of the DNA double helix as a function of temperature. To this end we performed atomic-resolution molecular dynamics simulations of a 33 basepair DNA oligomer with explicit inclusion of water and ions at five different temperatures ranging from 7 °C to 47 °C. From the simulated data, we extract temperature dependence for all global and local coordinates defining the DNA geometry. To understand the underlying microscopic mechanism, we investigate a relationship between the coordinate changes and the backbone torsion substates.

