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RNAi is a conserved mechanism in which small interfering
RNAs (siRNAs) guide the degradation of cognate RNAs,
but also promote heterochromatin assembly at repetitive
DNA elements such as centromeric repeats. However, the
full extent of RNAi functions and its endogenous targets
have not been explored. We show that in the fission yeast
Schizosaccharomyces pombe, RNAi and heterochromatin
factors cooperate to silence diverse loci, including sexual
differentiation genes, genes encoding transmembrane pro-
teins, and retrotransposons that are also targeted by the
exosome RNA degradation machinery. In the absence of
the exosome, transcripts are processed preferentially by the
RNAi, revealing siRNA clusters and corresponding increase
in heterochromatin modifications across large domains
containing genes and retrotransposons. Interestingly, the
generation of siRNA clusters and heterochromatin assem-
bly by RNAi is triggered by a mechanism involving the
canonical poly(A) polymerase Pla1 and an associated RNA
surveillance factor Red1, which also activate the exosome.
More importantly, siRNA production and heterochromatin
modifications at these target loci are regulated by environ-
mental growth conditions, and by developmental signals
that induce gene expression during sexual differentiation.
These analyses uncover interplay between RNAi and the
exosome that is conserved in higher eukaryotes, and show
that differentiation signals modulate RNAi silencing to reg-
ulate developmental genes.

Published: 18 March 2013

References
1. Yamanaka S, Mehta S, Reyes-Turcu F, Zhuang F, Fuchs R, Rong Y, Robb G,

Grewa SIS: RNAi triggered by specialized machinery silences
developmental genes and retrotransposons. Nature 2012, DOI: 10.1038/
nature 11716.

2. Zofall M, Yamanaka S, Reyes-Turcu F, Zhang K, Grewal SIS: RNA elimination
machinery targeting meiotic mRNAs promotes facultative
heterochromatin formation. Science 2011, 335:96-100.

doi:10.1186/1756-8935-6-S1-O32
Cite this article as: Grewal: Epigenetic genome control by
heterochromatin and RNAi machinery. Epigenetics & Chromatin 2013
6(Suppl 1):O32.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Laboratory of Biochemistry and Molecular Biology, Center for Cancer
Research, National Cancer Institute, National Institutes of Health, Bethesda,
Maryland, USA

Grewal Epigenetics & Chromatin 2013, 6(Suppl 1):O32
http://www.epigeneticsandchromatin.com/content/6/S1/O32

© 2013 Grewal; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.

http://www.ncbi.nlm.nih.gov/pubmed/22144463?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22144463?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22144463?dopt=Abstract
http://creativecommons.org/licenses/by/2.0

	References

