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            Abstract
Fifty per cent of the genome is discontinuously replicated on the lagging strand as Okazaki fragments. Eukaryotic Okazaki fragments remain poorly characterized and, because nucleosomes are rapidly deposited on nascent DNA, Okazaki fragment processing and nucleosome assembly potentially affect one another. Here we show that ligation-competent Okazaki fragments in Saccharomyces cerevisiae are sized according to the nucleosome repeat. Using deep sequencing, we demonstrate that ligation junctions preferentially occur near nucleosome midpoints rather than in internucleosomal linker regions. Disrupting chromatin assembly or lagging-strand polymerase processivity affects both the size and the distribution of Okazaki fragments, suggesting a role for nascent chromatin, assembled immediately after the passage of the replication fork, in the termination of Okazaki fragment synthesis. Our studies represent the first high-resolution analysisâ€”to our knowledgeâ€”of eukaryotic Okazaki fragments in vivo, and reveal the interconnection between lagging-strand synthesis and chromatin assembly.
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                    Figure 1: 
                        DNA ligase I depletion in 
                        S. cerevisiae
                         leads to the accumulation of Okazaki fragments sized similarly to the nucleosome repeat.
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Figure 2: 
                        Sequenced Okazaki fragments show a pronounced bias towards the lagging strand.
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Figure 3: 
                        Okazaki fragment termini are preferentially located at nucleosome dyads.
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Figure 4: 
                        Transcription factors with roles in nucleosome positioning stimulate dissociation of Pol Î´.
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Figure 5: 
                        Impaired chromatin assembly and Pol Î´ processivity affect the size of Okazaki fragments and the location of their termini, respectively.
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Chromatin assembly and Okazaki-fragment synthesis
Replication of the lagging strand of DNA involves the production of discrete Okazaki fragments that are ligated together. Nucleosome assembly is coupled to replication, and until now it was not known how this might affect Okazaki-fragment processing. Duncan Smith and Iestyn Whitehouse now show that, unexpectedly, Okazaki-fragment ligation occurs at the midpoint of DNA that wraps around a nucleosome, rather than in internucleosomal regions. In addition, alterations in chromatin assembly or lagging-strand polymerization affect Okazaki-fragment size, suggesting that the assembly of chromatin is a signal for termination of Okazaki-fragment synthesis.
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