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Description of the project 

The regulation of gene expression is central to all biological processes. It involves a class of proteins called 
transcription factors (TF) that recognize short DNA sequences in the genome, and assemble into complexes to 
modulate gene expression. There are many experimental methods available to identify regulations, organism by 
organism and cell type by cell type, but this is a tedious task. Since a large part of the instructions governing 
these regulations are encoded in the genomic sequence, it should be possible to identify and deduce the 
structure of regulatory networks from the mere examination of multiple genome sequences. The availability of 
an increasing number of genomic sequences is a unique asset for detecting transcription factor binding sites 
(TFBS) and studying their conservation throughout multiple genomes as a criterion for a functional role. 

The originality of the project is to combine several types of conservations: conservation of the binding sites, 
deep conservation of variable nucleotides in the vicinity of the binding sites 
(https://doi.org/10.1105/tpc.19.00129) and conservation of binding sites arrangements (spacing and 
orientation). This method will be first set up on a few transcription factors for which we have a good knowledge 
of transcriptional targets. The identification of conserved TFBS module will serve as a basis for the analyses of 
the protein/DNA complexes they form using biochemical and structural methods.   

Background in programming (Python, R, Bash, statistical methods and data representation) highly 
recommended.  
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