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Community annotation of immunity-related genes in the pig genome
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The pig is an excellent model for human immunology, yet the structure and function of the
pig immunome is poorly characterized. Increased understanding of the pig immunome would
benefit biomedicine as well as progress toward porcine disease resistance through genetics.
The international Immune Response Annotation Group (IRAG) comprises scientists that work
on swine immunity and resistance to disease. The main purpose of IRAG is to use
computational curation to refine the currently available automated annotation of immunity-
related genes through sequence-based comparison to such genes in other species. Global
gene expression data are being used to identify both shared and species-specific immune
responses. A list of over 1,000 genes was compiled using gene ontology annotation
(G0:0002376; immune system process), a core set of genes involved in host-pathogen
interplay (Jenner and Young, 2005), the online Porcine Immunology and Nutrition database,
and gene sets under positive selection in humans (Barreiro and Quintana-Murci, 2010) and
cattle (Bovine Genome Sequencing and Analysis Consortium, 2009). Sequence data and
text searches using information from these genes were used to find candidate regions for
annotation. Manual annotation for ~1,500 loci has been completed by group members using
genome sequence assembly 9 (Sscrofa9) and WTSI Otterlace software, which provides
alignments of genomic contigs with publicly available sequence data. These alignments are
analyzed to confirm and extend exon-intron boundaries, propose new alternative splice
products, and improve protein sequence predictions. Preliminary results have provided
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evidence for 46 gene duplications and many new alternative splice variants. Forty-three
immune genes were not found. All results will be checked against assembly 10. To confirm
functional relevance to immunome characterization for the genes selected for annotation, a
correlation-based network of 58 porcine Affymetrix-based expression datasets was created.
This analysis confirmed IRAG gene immune function as their tissue expression patterns
across 30+ tissues and cell types closely matched known immune-related genes. A refined
analysis of transcriptomic data from experimental infections or immune stimulations provided
evidence for involvement of the IRAG gene set in immune response. Our future challenge
will be to identify the underlying biology specific to the pig species from this major annotation
effort.



