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Summary :  
Multicellular organisms contain different cell types with unique identities despite all the cells 
sharing the same genome. Cell identity is defined by specific patterns of gene expression that must 
be established and stably inherited across cell divisions. To allow for the same genome to give rise 
to different cell types, gene expression that is not needed or even detrimental in a given cell type 
or in a given developmental stage is shut off. In both plant and animal kingdoms, the major 
mechanism for transcriptional repression of unwanted gene expression programs relies on proteins 
of the Polycomb group (PcG). Mutations in PcG proteins cause severe developmental 
abnormalities and erratic PcG-mediated gene repression is a signature of many cancer types. PcG-
mediated gene silencing is an epigenetic process that is driven by structural chromatin changes 
associated with trimethylation of the lysine 27 of histone H3 (H3K27me3). How specific genes 
are targeted for PcG-mediated gene silencing is not well understood. Several DNA sequence 
motifs called polycomb response elements (PREs) have been involved in the recruitment of PcG 
proteins to specific genes. However, many genes do contain PREs in their promoter sequences and 
yet are ubiquitously transcribed. This suggests that unknown mechanisms may actively protect 
certain genes from PcG-mediated silencing. We have discovered proteins that are most likely 
involved in such protection mechanism at hundreds of genes in Arabidopsis.  
The aim of the project is to follow-up on our current approaches to define the mode of action of 
these proteins in antagonizing PcG-mediated gene silencing.  
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