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The structure, mechanics and dynamics of DNA as a function of its base sequence underlie the specificity of the interactions responsible for processes as fundamental as gene expression, DNA damage and genome packaging within the cell. Following a meeting in Switzerland in 2001, ABC (the Ascona B-DNA Consortium) was set up with the aim of using molecular simulations to take a significant step towards understanding these properties. Until a few years ago, molecular dynamics simulations of nucleic acids were generally unstable and typically covered less than a fraction of a nanosecond (ns). Algorithmic improvements and increased computer power extended this limit to 1 or 2 ns, but longer simulations and a more comprehensive study of base sequence effects remained beyond the reach of any single laboratory. The first round of ABC simulations is now complete and comprised  of at least 15 ns of dynamics for 39 different DNA oligomers containing the 136 possible tetra-nucleotide base sequences. The resulting database, which contains almost a microsecond of dynamics and more than half a terabyte of information, represents a unique resource for understanding the dynamical structure of DNA, including the hydration and ion atmosphere. This project required the development of specialized informatics techniques for processing and the development of a relational data base for distribution of the results. The results support the existence of sub-states within the B-DNA family, some observed experimentally and others linked to unconventional and long-lived backbone conformations. The results of ABC have led to subsequent initiatives in force field from several laboratories which have now significantly improved the quality of MD on DNA and  provide a comprehensive view of sequence and sequence context effects on DNA which remains experimentally inaccessible. Other participating laboratories include those of Richard Lavery (Paris FR),  Roman Osman (New York USA), Filip Lankas and John Maddocks (Lausanne, SW) , David Case (La Jolla USA) and  Thomas E. Cheatham III (Salt Lake City, USA)

