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Abstract

We are experiencing an “RNA revolution”. Genomes are pervasively transcribed into more non-coding RNAs
(ncRNAs) than protein-coding RNAs. Moreover, new pharmacological opportunities are emerging to treat
human diseases via modulation of ncRNA functions, either by targeting ncRNAs with small molecules or by using
ncRNAs as drug vectors. But while we have a deep knowledge of protein structure, function, and dynamics and
can accurately predict protein 3D structures from sequence using artificial intelligence, our mechanistic
understanding of ncRNAs is still critically limited. My group contributes to fill this knowledge gap by applying
RNA biochemistry, structural, cellular and molecular biology to the characterization of catalytic and regulatory
bacterial and eukaryotic ncRNAs. In my talk, | will first show how we have elucidated the molecular mechanism
of splicing through enzymatic, crystallographic and computational studies on a bacterial spliceosome ancestor,
called the group Il intron. | will then explain the implications of our group Il intron work on understanding
eukaryotic splicing and on developing gene-specific and RNA-directed drugs to treat cancer, congenital
syndromes and infections. Finally, | will conclude by describing how our studies of splicing machineries enabled
us to develop the experimental toolkit for pioneering the characterization of a newly-discovered class of
regulatory ncRNAs, the so-called long non-coding RNAs. These latter molecules are key regulators of eukaryotic
gene expression, and we have succeeded in dissecting the structure-functional complexity of prototypical
IncRNAs through an interdisciplinary evolutionary, cellular, and structural approach, including by imaging them
in 3D for the first time. In summary, our work connects the 3D structure and dynamics of large ncRNAs to their
vital biological functions and opens still-unexplored research perspectives to understand ncRNA biology and to
exploit the translational potential of ncRNAs in RNA-based therapies.
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