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The Enteric Fermentation Flagship project, funded by the Global Research Alliance, was initiated in 2018 to
investigate rumen microbiomes to predict methane emissions in bovine species. A major objective of this project was
to implement a low-cost, high-throughput method for profiling the rumen microbiome in bovine species across
different production stages and systems used around the globe. The aim was to utilize this method for identifying
and selecting low methane emitting animals while retaining or improving productivity. In this project, we
implemented a protocol successfully tested and applied in sheep that utilizes freeze-dried rumen samples and
restriction enzyme reduced representation sequencing for microbial sequencing to generate rumen microbiome
profiles. To date, approximately 1015 rumen samples from Brazil (Buffalo), Ireland (Beef), New Zealand (Dairy/Beef)
and Uruguay (Beef) have been collected and sequenced using this protocol. These samples were from animals across
a diverse range of environments and production systems. Methane emission and feed intake were measured on 62%
and 90% of the animals, respectively. We explored the variation in the rumen microbiome profiles across all samples
and found large differences not only between countries but also between different systems within a country.
Phenotype prediction was performed using a linear mixed model with a cohort-adjusted microbial relationship matrix
as a random effect. We obtained prediction accuracies around 40%-60% for methane and 20%-30% for residual feed
intake when predicting across cohorts. This work suggests that there is potential for using rumen microbiomes to
predict important livestock traits in diverse production systems used around the world.
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