The organisation and topology of eukaryotic chromatin.
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In vivo nucleosomes often occupy well-defined preferred positions on genomic DNA. An important question is to what extent these preferred positions are directly encoded by the DNA sequence itself. We report the derivation from in vivo positions accurately mapped by partial micrococcal nuclease digestion in yeast a translational positioning signal that identifies the approximate midpoint of DNA bound by a histone octamer. Unlike previously described compilations of positioning sequences the midpoint is highly A/T rich (~73%) and, in particular, the dinucleotide TpA occurs preferentially at this and other outward-facing minor grooves. We conclude that in this set of sequences the sequence code for DNA bending and nucleosome positioning differs from the other described sets. The translational signature is primarily a property of nucleosomes adjacent to promoter sites but can be associated with several nucleosomes in an array. Since the signature occurs at a frequency greater than that of nucleosomes we infer that nucleosome positioning in yeast is neither completely statistical as previously proposed, but nor is it completely specified by the DNA sequence. We suggest that positioning of nucleosomes in an array in vivo requires an ‘organiser’ and that, at least in part, the translational signal associated with promoter nucleosomes contributes to the establishment of an array.

We also report a novel solution of the ‘linking number paradox’ and show that in principle the compaction of the chromatin fibre can be directly related to the extent of DNA wrapping around the histone octamer. The implications of this finding in relation to current studies will be discussed.
