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Histone H3K9 methylation is a conserved modification that correlates broadly with gene repression in
organisms ranging from fission yeast to man. In C. elegans, di- and tri-K9 methylation is abundant on repetitive
elements (RE), including both transposons and simple repeats, and coats both pseudogenes and silent tissue-
specific genes. Using a double mutant that eliminates the two C. elegans H3K9 histone methyltransferases,
SET-25 and MET-2, we find that H3K9me is dispensable for development?, although worms become ts sterile.
This correlates with extensive DNA damage-driven apoptosis in the germline, without elevated mitotic or
meiotic chromosome missegregation. Instead, we find that the loss of H3K9methylation leads to the
promiscuous and widespread expression of all classes of repetitive elements (DNA and RNA transposons, and
simple repeats) in both germline and somatic tissues. The loss of transcriptional silencing correlates with an
accumulation of insertions and deletions at repetitive sequences, and renders worms sensitive to replication fork
stalling, but not ionizing radiation. RNA-DNA hybrids accumulate in the absence of H3K9me even without
exogenous stress, which is exacerbated by the loss of the C. elegans BRCAL complex, specifically at tandem
repeats and not at RNA or DNA transposons. We conclude that a key function of H3K9me is to ensure the
stability of a repeat-rich genome, most specifically by suppressing the transcription of simple repeats.
Intriguingly, impaired metabolism and mutation of NAD-dependent histone deacetylases also leads to a loss of
H3K9 methylation and provokes a similar loss of genome stability. This links impaired metabolism, such as
that which accumulates in ageing organisms, with repeat-based expression and transposon activation.

1Zeller, P., Padeken, J., van Schendel, R., Kalck, V., Tijsterman, M. and Gasser, S.M. (2016) Histone H3K9
methylation is dispensable for C. elegans development, but suppresses RNA-DNA hybrid-associated repeat
instability. Nature Genetics, 48, 1385 - 1395. doi: 10.1038/ng.3672
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