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http://blogs.plos.org/blog/2017/09/21/genetics-and-microbiome-of-cattle-methane-production-2017-plos-genetics-research-prize-winning-research/



Host genetic control



• 1) Study and compare most favourable non-invasive techniques for measuring 
methane gas production in cattle, to apply them in a large number of animals

• 2) Determine the relationship between the microbiome and the host genotype

• 3) Estimate the genetic correlations between the microbiome, feed efficiency 
and methane emissions

• 4) Propose strategies to incorporate these traits in the Spanish breeding 
program
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DATA SUMMARY

AMS 
2-3 weeks

>30.000.000 CH4 records 
Genotypes - Imputed to WG (1000 bulls)
500 Metagenomes



Preliminary Analyses
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Preliminary Analyses: Principal Components
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• Genetic correlations from EBVs
• 15,379 animals in pedigree (Bayesian analysis, TM)
• Herd*Robot, Parity, Lactation stage, Permanent, Genetic, Residual

• h2=0.37 (0.16)



Single-Step. Variance explained (100 adjacent SNPs)
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• There is little linkage disequilibrium between genomic 
regions for milk yield and methane production

• …or if it exists, favourable variants for milk yield are 
linked with positive and negative variants for 
methane production







Take home message

• Important herd effect (feeding, management, device)

• Genetic component for methane production (h2=0.36)

• High emitter cows are less efficient, lower milk, less 
profit

• Some genomic regions explained more than 1% of 
genetic variance of methane production



Single-Step- Variance explained



Single-Step. Variance explained (100 adjacent SNPs)

Aguilar et al. (2010)

h2=0.19 (0.11)

Herd*Robot, Parity, Lactation stage, Permanent, Genetic, Residual







Review by Negussie et al., 2017; JDS 100:2433-2453



Metrics for metagenome matrices
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• Descriptive statistics
• Media ppm, picos/min, etc

• Graficos picos

• Correlaciones

• Previous results
• Feed efficiency and microbiome

• Genetic background (itziar, oscar)

• Multiomics approach



• Tabla h2 y correlaciones
• GBLUP

• SStep



• Big data approach







Metagenome. metaGWAS – FE (448 contigs)

Correlation analyses Cluster Analysis
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