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Our research interest is focused on non coding (nc)RNAs,
representing the “dark matter” of the genome. In
eukaryotes, ncRNAs have been shown to regulate gene
expression, chromatin domains and genome stability. A
growing number of evidence suggests that they play
central roles on cancer development and cellular
diﬀerentiation. Regulatory ncRNA can be classiﬁed in
two categories depending on their size.
Short interfering (si)RNAs, also known to be part of the RNA interference pathway, have been
extensively studied and control gene expression and chromosome segregation. Large (l)ncRNAs
participate also in gene silencing and are key players in cell diﬀerentiation and development but,
in contrast to siRNAs, their mode(s) of action remain poorly characterized. Our lab was one of
the ﬁrst to describe lncRNA-mediated epigenetic regulation controlling transposon proliferation
and gene expression in the budding yeast providing powerful genetic and large scale tools to
uncover their regulatory mechanisms in this classic model organism.
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Since the beginning of our research project in 2005, we obtained two main results showing the
existence of a trans-acting ncRNA controlling the Ty1 transposon in yeast (Figure 1). In addition,
we provided evidence that cryptic transcription mediates the deposition of histone marks
controlling inducible genes. Finally using RNA-seq technology, we recently deﬁned an entire
family of antisense regulatory ncRNA in yeast, that we called XUTs (Figure 2).
Our work shows that yeast is indeed an excellent organism to study regulatory ncRNA that are
involved in chromatin regulation. Interestingly, the processing and the mode of action of the
yeast large ncRNA implicate pathways important for genome integrity and cell development in
mammalian cells, suggesting that their mechanisms might be conserved among the eukaryotic
kingdom.
Our future aims are to extensively identify all the regulatory ncRNA in yeast and to further
characterize their associated proteins to understand the mechanisms controlling histone
modiﬁcations both at the euchromatin and heterochromatin domains. Our ongoing work will set
up the fundamental basis for future studies in higher eukaryotes, especially during
diﬀerentiation and cancer.
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