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In this course, | will start by introducing mainstream next generation sequencing
methods. | will then discuss how these methods can be used to sequence, or re-sequence
large genomes. | will then introduce RNA-Seq and the systematic sequencing of cell
transcriptomes, along with the many challenges it entails, such as gene modeling and
isoform quantification. | will then introduce the notion of multiple genome alignment and
review existing methods, including some developed in our group. The course will then be
focused on Long Non Coding RNAs. | will introduce the latest ENCODE results on this new
class of transcripts and present the challenges of homology based annotation for Long
Non Coding RNA. Some methods available for this task will described, including the
pipeline we developed for the ENCODE companion paper on Long Non Coding RNAs. We
will see how this pipeline, and similar tools, can be deployed to produce homology-based
annotation of newly sequenced genomes. The last part of the course will be dedicated to
the computation of RNA multiple sequence alignment methods. | will first introduce the
standard multiple sequence alignment method and show how these methods can be
applied to nucleotide sequences. | will finish this series of lectures by showing how
multiple sequence alignment methods can be adapted to deal with RNA secondary
structure analysis, and how they can possibly be used to combine structural and
sequence information.



