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Summary:

Our lab employs comparative genomics to study the mechanisms of gene expression and protein synthesis. We focus in particular on “recoding” events, programmed
exceptions to the genetic code (1). A remarkable example of recoding is selenocysteine: this special amino acid is present in human and many other species, but it is not
among the canonical 20 residues of the genetic code. Instead, it is encoded by the UGA codon, which is normally a stop, but it is recoded to selenocysteine through a
highly regulated “readthrough” mechanism occurring only in specific mRNAs (2). Selenocysteine is found in the catalytic site of specialized enzymes, where it provides
enhanced biochemical properties, typically for improved redox catalysis. Due to recoding, the genes encoding for selenocysteine-containing proteins (“selenoproteins”)
are often missed or wrongly annotated in genomes, since gene annotation programs only consider the canonical role of UGA as stop (3). Selenoprotein genes in human
have various well-known essential functions (4, 5), but a large part of the tree of life remains unexplored in this sense. The student may participate in three projects,
related to the interest of the lab: « Development of automated approaches to recognize and correctly annotate selenoprotein genes in nucleotide sequences. In practice,
the student will combine and improve programs for gene prediction and RNA motif finding (e.g. see (6, 7)). This is particularly important in context of new species
being sequenced at unprecedented speed. « Evolutionary analysis of selenoprotein evolution. The student will apply tools from phylogenetics and sequence analysis to
selenoprotein genes from diverse organisms, tracing how the selenocysteine utilization pathways changed throughout lineages (e.g. see (8-10)). « Analysis of
selenoprotein function and regulation in disease. In practice, the student will make use of large public datasets of human or mouse data to analyse patterns of
selenoprotein expression across tissues and disease conditions (e.g. see (11)).
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Expected skills::

Python and/or R; Basics of gene evolution and phylogenetics; Expression data analysis.

Possibility of funding::

To be discussed

Possible continuity with PhD: :

To be discussed



