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            Abstract
Transcription of eukaryotic genomes is more widespread than was previously anticipated and results in the production of many non–protein-coding RNAs (ncRNAs) whose functional relevance is poorly understood. Here we demonstrate that ncRNAs can counteract the encroachment of heterochromatin into neighboring euchromatin. We have identified a long ncRNA (termed BORDERLINE) that prevents spreading of the HP1 protein Swi6 and histone H3 Lys9 methylation beyond the pericentromeric repeat region of Schizosaccharomyces pombe chromosome 1. BORDERLINE RNAs act in a sequence-independent but locus-dependent manner and are processed by Dicer into short RNAs referred to as brdrRNAs. In contrast to canonical centromeric short interfering RNAs, brdrRNAs are rarely loaded onto Argonaute. Our analyses reveal an unexpected regulatory activity of ncRNAs in demarcating an epigenetically distinct chromosomal domain that could also be operational in other eukaryotes.
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                    Figure 1: The ability of Swi6 to bind RNA is a factor restricting heterochromatin to pericentromeric repeats on chromosome 1.[image: ]


Figure 2: Spreading of heterochromatin into neighboring euchromatin in swi6* cells occurs specifically on centromere 1 but not on centromere 2 or at the mating-type locus.[image: ]


Figure 3: lncRNAs are produced at the heterochromatin boundary of cen1-R.[image: ]


Figure 4: Production of RNA, irrespective of the underlying DNA sequence, is sufficient for heterochromatin boundary formation at cen1-R.[image: ]


Figure 5: RNAs produced at the border of heterochromatin on centromere 1 are processed into siRNAs that fail to load onto Ago1.[image: ]


Figure 6: Involvement of opposing activities of ncRNAs in the formation of a distinct heterochromatin domain.[image: ]
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Change history
	25 September 2013
In the original article, the authors identified a long noncoding RNA, termed BORDERLINE, that prevents spreading of pericentromeric heterochromatin. In this addendum, they note that the BORDERLINE-encoding sequence partially overlaps with the previously described element IRC1-R.
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