Sequencing of the Mycoplasma hyopneumoniae Genome and Application to Identifying Virulence Factors and Understanding Pathogenicity
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Mycoplasma hyopneumoniae is an important pathogen of swine world-wide and has resisted attempts to control infections through vaccination. Little is known about its virulence mechanisms, but colonization of the swine respiratory tract does predispose the animal to more severe disease from other important pathogens. There are no tools are available for genetic analysis to help address this lack of knowledge so it was necessary to take a more global approach to identify potential virulence factors. Genome sequencing was undertaken to bridge the gap between more biochemical studies and the attempts to understand cell-cell interactions and virulence. Over 16,000 sequence reads were performed along with 500 finishing reads using custom primers before the gaps could be closed. The M. hyopneumoniae genome is approximately 900 kb in size, has a G+C content of 28.6% and has about 766 ORFs coding for potential proteins. Forty nine percent of these are unique with no known function; 83% of these are unique to M. hyopneumoniae. Analysis of the ORFs has revealed significant insight into the physiology of this simple organism and how it may interact with its environment. Like other mycoplasmas, M. hyopneumoniae lacks biosynthetic pathways for amino acids, purines and pyrimidines, and must therefore acquire these from its environment. Transport of these biomolecular precursors across the membrane is essential for survival and numerous transport proteins are available for this activity. The energy for metabolism is derived from a simple glycolytic pathway. There are duplicated genes, IS elements and paralogs of important virulence-related genes. Through a combination of proteomics and genomics it is now possible to dissect the membrane topology and composition of M. hyopneumoniae leading to a better understanding of potential virulence mechanisms. 

