Is recognition between homologous DNA double helices and intrinsic property of DNA ?
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ABSTRACT:


Organization, compaction and processing of genetic material involves direct interactions between DNA double helices at small distances. These interactions have many surprising features even in simple electrolytic solutions without proteins [Kornyshev & Leikin, Phys. Rev. Lett. 86, 3666, 2001]. Invariably, they are assumed to be independent of the base pair sequence because the nucleotides are buried inside the double helix and shielded by the charged sugar-phosphate backbone. However, a recent theory challenged this concept, predicting that the sequence dependence of the backbone structure might affect the DNA-DNA interactions and even result in sequence homology recognition without unzipping of the double helix. To test this hypothesis, we imaged mixtures of fluorescently tagged DNAs with identical nucleotide composition and length, but different sequences. We report spontaneous segregation of these DNAs within liquid crystalline spherulites, revealing recognition between the double helices separated by more than a nanometre of water without any single-strand fragments. 

