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Project summary:

Considerable advances have been made in identifying epigenetic regulators but so far, studies of epigenomes
have mainly derived correlations between chromatin contexts and development. To convert correlation-based
findings into mechanistic principles, a challenge in functional epigenomics is to develop and use tools for
precise modification of epigenetic marks. The global aim of the project is to use such tools for addressing the
functionality of histone marks on the regulation of genes that control plant development and architecture. In
the team, we have developed transgenic lines that allow controlling the deposition or removal of histone post-
translational modifications (so-called histone marks). In particular, we have obtained proof-of-concept data
for the epigenetic edition of the repressive trimethyl mark on Lysine 27 of Histone 3 (H3K27me3), using the
dCas9 technology coupled to a demethylase activity: Removal of H3K27me3 was effective in ectopically de-
repressing the organ frontier-specific CUC3 gene, and inducing characteristic developmental phenotypes.
The next step is to analyse the mechanistics through which a change in the H3K27me3 histone mark induces
CUC3 de-repression. For this, the Master student will contribute to follow the dynamics of nucleus and
chromatin structure, as well as gene transcription, using in cyto labelling approaches coupled to microscopy
imaging, as well as chromatin immuno-precipitation techniques.

We are seeking candidates with a strong interest in epigenetics regulation of development and with some
expertise in chromatin biology and molecular genetics. Knowledge on the Arabidopsis thaliana plant model
isn’t a pre-requisite.
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