Clustering heterochromatin: Sir3 promotes telomere clustering
independently of silencing in budding yeast
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A general feature in the nucleus of eukaryotic cells is the organization of repetitive DNA in clusters
concentrating silencing factors. We investigated, in budding yeast, how telomeres cluster in
perinuclear foci associated with the silencing complex Sir2/Sir3/Sir4. Here we show that Sir3 is a
limiting factor for telomere clustering that when overexpressed leads to the grouping of telomeric
foci into larger foci. These telomere “hyperclusters” are mainly found in the nuclear interior and
correlate with more stable silencing in subtelomeric regions. However, we identified alleles of SIR3
that separate silencing and clustering function of Sir3. This latter function of Sir3 was effective in
the absence of Sir2 and Sir4 but required the C-terminal domain of Rap1 responsible for recruiting
Sir3 to telomeres. We thus demonstrate that Sir3 promotes telomere clustering in absence of
perinuclear anchoring and independently of silencing. Furthermore, arrays of binding sites for Sir3
at telomeres appeared as the only requirement to promote trans-interactions between telomeres. We
propose that similar mechanisms involving proteins able to oligomerize account for long-range
interactions that impact genomic functions in many organisms.
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