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Figure S1. Schematic diagram of the histone-RIP assay. [image: image2.emf]
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Figure S2. Chp1 but not Rdp1 was closely associated with the DNA:RNA hybrid. A RIP assay was performed to detect centromeric dh forward ncRNA associated with Chp1 and Rdp1 in the presence (+) or absence (–) of RT using strains expressing Flag-tagged Chp1 or Rdp1 and anti-Flag antibody.  The amount of signal relative to that obtained from cells that did not express tagged protein was plotted. Error bars in each graph show the s.e.m. (n = 3).
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Figure S3.  Distribution of DNA:RNA hybrids in dh repeats. A RIP assay was performed to analyze ncRNA at four positions in dh repeats using antibody specific for the methylated H3K9 (H3K9me). Schematic diagram showing the positions of primer sets (red boxes labeled dh1, dh2, dh3, and dh4) used for the RIP assay. The H3K9me-RIP assay with (+) or without (–) RNase H treatment was performed to detect ncRNA on four sites of dh repeats. The proportion of precipitated RNA to input RNA calculated from the quantitative PCR data was plotted, with error bars showing the s.e.m. (n = 3).
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Figure S4. A DNA:RNA hybrid exists in mitochondrial DNA. The localization of a DNA:RNA hybrid and heterochromatin was visualized by immunofluorescence with anti-DNA:RNA hybrid (red) and anti-GFP antibodies (green) using cells expressing Chp1 tagged with GFP (Chp1-GFP).  DAPI staining was performed to detect DNA (blue). When DAPI signals were enhanced, cytoplasmic signals that were derived from mitochondrial DNA were detected (arrows in the second and the third panel). These cytoplasmic DAPI signals merged with the signals detected by the anti-DNA:RNA hybrid antibody. 
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Figure S5. Effects of the overexpression of RNase H on cell growth. (A) Cells harboring the Rnh201-GFP expression plasmid (op-rnh201) and control plasmids (control) were observed using microscopy. (B) The DNA content of cells overexpressing Rnh201-GFP and control cells was measured using flow cytometry. The relative positions of cells containing 1N and 2N DNA are indicated.
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Figure S6. The effect of the overexpression of RNase H on the formation of colonies (on FOA plates) by cells harboring artificial heterochromatin induced by RITS tethering. Cells harboring the RITS-tethering system (Figure 6A) with Rnh201-overexpressing op-rnh201 plasmid or control plasmid were first plated on plates containing 1% FOA. A FOA-resistant colony was picked, grown in non-selective medium for 10 generations, and replated onto non-selective (N/S) and FOA plates. Photographs were taken after three days of incubation at 30°C.

Table S1. Strains used in this study.
	Strain
	Genotype 　　　　　　　　　　　　　　　　　　　
	Source

	FY-2002


	h+, ade6-DN/N, leu1-32, ura4-DS/E, imr1L::ura4+, otr1R::ade6+
	R. Allshire

	HKV-174


	h90, ura4-DS/E, leu1-32, ade6-m210, kint2::ura4
	Our stock

	HKV-271
	h+,ade6-DN/N,leu1-32,ura4-DS/E,imr1L::ura4+,otr1R::ade6+,rpb2-m203


	Our stock

	HKV-324
	h+, ade6-DN/N, leu1-32, ura4-DS/E, imr1L(NcoI)::ura4+, otr1R(SphI)::ade6+, clr4::kanMX6
	Our stock

	HKV-325
	h+, ade6-DN/N, leu1-32, ura4-DS/E, imr1L(NcoI)::ura4+, otr1R(SphI)::ade6+, dcr1::kanMX6
	Our stock

	HKV-346


	h?,ade6-DN/N, leu1-32, his3-D1, ura4-DS/E, otr1R::ade6+, imr1L::ura4+, chp1-6myc-his3+
	Our stock

	MN-42
	h+, ade6-DN/N, leu1-32, ura4-DS/E, imr1L::ura4+, otr1R::ade6+, rnh201 ( SPAC4G9.02) ::hphMX
	This study

	MN-57
	h+, ade6-DN/N, leu1-32, ura4-DS/E, imr1L::ura4+, otr1R::ade6+,  rnh1( SPBC336.06) ::hphMX
	This study

	MN-60
	h+, ade6-DN/N, leu1-32, ura4-DS/E, imr1L::ura4+, otr1R::ade6+, swi6::hphMX
	This study

	MN-66
	h+, ade6-DN/N, leu1-32, ura4-DS/E, imr1L::ura4+, otr1R::ade6+, chp2::hphMX
	This study

	MN-74
	h+, ade6-DN/N, leu1-32, ura4-DS/E, imr1L::ura4+, otr1R::ade6+, pREP1- rnh201 (SPAC4G9.02)-GFP
	This study

	TKY-694
	h+, ade6-DN/N, leu1-32, his2, ura4-DS/E, imr1L::ura4+, otr1R::ade6+, rdp1::3FLAG-natMX6  
	This study

	TKY-702
	ade6-DN/N, leu1-32, ura4-DS/E, imr1L(Nco)::ura4+, otr1R(Sph1)::ade6+, ago1::kan,
	This study

	KKS-356
	h+, ade6-DN/N, leu1-32, ura4-DS/E, imr1L::ura4+, otr1R::ade6+, chp1-3FLAG-natMX6  
	This study

	KKS-357
	h+, ade6-DN/N, leu1-32, ura4-DS/E, imr1L::ura4+, otr1R::ade6+, rdp1-3FLAG-natMX6  
	This study

	KKS-249
	h+, ade6-DN/N, leu1-32, ura4-DS/E, imr1L::ura4+, otr1R::ade6+, chp1-GFP(S65T)-natMX6
	This study


Table S2. Oligonucleotides used in this study.
	Primer name
	Sequence

	dh 1-1 
	ATCTACCTCAGCAGTCCTTG 

	dh 1-2 
	GTCAGGATGTGTTGTCGTTC

	dh 2-1 
	CTCTCATCTCGACTCGTTTG

	dh 2-2 
	GGCATTCACGAAACATAGCG 

	dh 3-1
	CACCAGACCATTACAAGCAC

	dh 3-2 
	TCTCGCCTATTTACCGATCC 

	dh 4-1 
	CGACAACAAAGCGACAATAG

	dh 4-2
	CACTATCATTCTTCCAAAGC

	act1-RT-fw 
	TGCCGATCGTATGCAAAAGG

	act1-RT-rv 
	CCGCTCTCATCATACTCTTG

	subtelomere-1-fw 
	GACCACAACTTGCGAGAATG

	subtelomere-1-rv 
	GCAATAGTCCTTCGGTATTG

	mat dh locus specific-fw 
	AAGGAGAAGCGGTAAACGAC

	mat dh locus specific-rv 
	GTGAAAAGTCACTCCACTCG
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