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Overview
Recent genomics analyses have facilitated the discovery of a novel major class of stable transcripts,
now called long non-coding RNAs (lncRNAs). A growing number of analyses have implicated
lncRNAs in the regulation of gene expression, dosage compensation and imprinting, and there is
increasing evidence suggesting the involvement of lncRNAs in various diseases such as cancer.
Despite recent advances, however, the role of the large majority of lncRNAs remains unknown and
there is current debate on what fraction of lncRNAs may just represent transcriptional noise.
Moreover, despite a growing number of lncRNAs catalogues for diverse model species, we lack a
proper understanding of how these molecules evolve across genomes. Evolutionary analyses of
protein-coding genes have proved tremendously useful in elucidating functional relationships and in
understanding how the processes in which they are involved are shaped during evolution. Similar
insights may be expected from a proper evolutionary characterization of lncRNAs, although the
lack of proper tools and basic knowledge of underlying evolutionary mechanisms are a sizable
challenge. Here, I propose to combine state-of-the-art computational and sequencing techniques in
order to elucidate what evolutionary mechanisms are shaping this enigmatic component of
eukaryotic genomes. The first goal is to enable large-scale phylogenomic analyses of lncRNAs by
developing, for these molecules, methodologies that are now standard in the evolutionary analysis
of protein-coding genes. The second goal is to explore, at high levels of resolution, the evolutionary
dynamics of lncRNAs across selected eukaryotic groups for which novel genome-wide data will be
produced experimentally. In particular, I plan to exploit RNAseq experiments and, most
importantly, recently developed sequencing techniques that enable obtaining genome-wide
footprints of RNA secondary structure. This will allow us to trace the conservation of lncRNA
structures across species, information that, in turn, will be instrumental for the informed

development of phylogenetic algorithms. Finally, this dataset will be used to test the impact on
lncRNAs evolution of processes such as, among others, purifying and positive selection, gene
duplication, co-evolution and gene conversion. The global objective is to understand how lncRNAs
evolve across species, and how this relates to the evolution of protein-coding genes and the
biological processes to which they may be related. Potential outcomes of this research are the
discovery of novel evolutionary mechanisms, the development of lncRNA-tailored phylogenetic
algorithms, and the prediction of potential functional associations between lncRNAs, proteins, and
biological processes.

