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Description

The genome database Ensembl[1] published several whole genome species alignments
(WGSA) by using their EPO (Enredo-Pecan-Ortheus)[2,3] pipeline. These alignments are a
great asset to trace the development of phenotypical traits across the evolution of species
and they are the basis for CADD (Combined Annotation Dependent Depletion) methodology
[4,5]. CADD is a methodology that enables the evaluation of short variants in the genomes
of target species according to their deleteriousness (likelihood that the variant has a
negative effect on fitness) by utilizing differences between evolutionary expected and
observed variations.

The exact selection pressure is constantly changing and depends on environmental
constraints and intra species dynamics. The idea is that by making use of differently deep
phylogenies, CADD models could be generated that score periods of particular selection
differently which would help to trace the development of phenotypical traits from the past to
the current populations.

This project would be conducted by investigating the evolutionary history of Bovidae. The
Family of Bovidae contain between ~140-~280 extant species[6] with several species of high
economical value such as Goat, Sheep and Cattle. Despite the large number of high quality
genomes and the economical value of some of their members, WGSAs have not been
constructed for Bovidae, partly due to inherently NP-hard nature of WGSA that make them
infeasible for any large number of species. The complexity of the problem is increasing by
O(n*) for k sequences of length n. Therefore your task as a student would be to
develop/deploy heuristics that would make the creation of WGSA feasible for the
investigation of the Bovidae family history via the CADD methodology.
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