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Abstract:

Following functional studies in model species, it is now known that the majority of the
eukaryote genome consists of non-coding regions. However, recognizing the functional
significance of non-coding variants remains difficult. Conserved non-coding sequences
(CNCs) identified by comparative genomic approaches are reliable indicators of functionally
constrained sequences and are likely to contain functional variation. Using this principle, we
analyze CNC sequences in chicken and develop a Combined Annotation Dependent
Depletion (CADD) machine learning approach for chicken (i.e. chCADD). We find that
more than 6% of the chicken genome has been conserved across more than 280 million years
of vertebrate evolution. We also show that, although the chicken genome is less
evolutionarily conserved (~73 Mb) than the human genome, 70% of the conserved elements
are non-coding and display features characteristic of genomic regions constrained by
purifying selection. Variants found in CNC regions have an overall high chCADD score,
which suggests that they are likely to be functional. We also use the chCADD score to
identify specific subregions of higher functional importance within CNC regions and found
that genes in most of these regions are associated with known diseases in human, mouse, and
rat. Taken together, our findings indicate that CNC regions harbour variants of functional

significance that should also be intensively surveyed and prioritized along with protein-




coding mutations in genome-wide association studies. As we show, such prioritization is
nowadays possible thanks to the development of new methodological approaches, such as
chCADD. Therefore, the results of this study have important implications for further

functional study in chicken.
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