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Cows: NOT the main polluter, but a key solution
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Rumen microbes and methane

Recording methane is costly and impractical

Ruminal microbes indicate methane emissions
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Rumen and faecal microbes and methane

Rumen sampling is invasive

Faecal samples are easer to

Could faecal microbes indical™

Could faecal microbes indical|

Intake, etc
A stomach tube is passed orally down the
into the reticulo-rumen. Photos provided by
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Correlations between PC and methane

Faeces - methane: up to 0.35 +0.18
Faeces - rumen
* Type of microbes: -0.37 £0.17t0-0.52 £ 0.16
* Genes of microbes: -0.34 £0.17to -0.62 £ 0.12

» |0.62| faeces — PC1 of rumen microbial genes.

= 46% of variation in rumen
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For detalls:
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Current and next steps

« 1,500 samples (83 animals) with methane + rumen + faeces
 Even more animals coming
* Not only principal components

« Heritability, genetic correlations, response to selection
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Higher genetic correlations are expected

Example of correlations between rumen metagenome and methane

Rumen feature Phenotypic correlation Genetic correlation with
with methane methane

Bacteria -0.47 £ 0.04 -0.91 £ 0.20

Genus Methanobrevibacter 0.29 + 0.05 0.68 + 0.29
https://doi.org/10.3168/jds.2024-254
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Next step?
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Take home messages

Encouraging results (methane-faeces phenotypic correlations up to 0.35)
Higher genetic correlations are expected
Microbes from faeces and rumen are associated
Current and next steps:

* Include more animals

« Analyse more phenotypes from microbes

e Estimate genetic parameters
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Higher genetic correlations are expected
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Figure 2. Impact of methane and carbon dioxide emissions on global surface warming (IPCC,
2021, Azar et al., 2023). The effect of methane is more intense and shorter than the effect of
carbon dioxide (Mar et al., 2022). Enteric methane emissions from ruminants contributed with

up to 40% of anthropogenic methane emissions|(Moss et al., 2000, EPA, 2022).



Table 1. phenotypic correlations (rp) = standard error (SE), and corresponding p-value
between the first five principal components (PC1 to PC5) calculated from the content of
features from the faecal and ruminal metagenome and methane production (MeP). FE: Fixed
effects with significant effect fitted in the prediction model. KO: KEGG Orthology groups.
COG: Clusters of Orthologous Genes. Variance explained by each principal component is|
shown in parenthesis.

Features Faeces Rumen FE Iy £ SE p-value

Genera PC1 (16%) PC3 (6%) - -0.52+0.16 1.2 x 1073
Genera PC2 (13%) PC2 (15%) parity, ECM -0.48 £0.15 1.4 x 1073
Genera PC4 (7%) PC3 (6%) experiment,DMI, parity, -0.43+0.17 1.1 x1072

ECM
Genera PC5 (6%) PC1 (29%) - -0.40=0.18 2.6 x 1072
Genera PC5 (6%) PC2 (15%) experiment, DMI, parity, -0.47+0.16 3.3x107°
ECM

Genera PC5 (6%) PC5 (4%) parity -0.37=0.17 3.0 x 1072
KO PC2 (11%) PC3 (6%) experiment, ECM -0.35=0.17 4.0 x 1072
KO PC3 (7%) PC1 (46%) experiment. DML ECM -0.35=0.17 4.0 x 1072
KO PC3 (7%) PC2 (9%) DML, parity -0.46 =0.16 4.0x 107
KO PCS5 (4%) PC1 (46%) experiment,parity -0.62 +£0.12 2.4 x1077
COG PC2 (11%) PC3 (7%) DML, parity, ECM -0.37+0.18 4.0 x 1072
COG PC4 (5%) PC3 (7%) DMI. parity -0.39+0.17 2.2 x 1072
CcOoG PC5 (5%) PC1 (29%) experiment -0.34=0.17 4.6 x 1072
Features Faeces Final trait FE 1, £ SE p-value

Genera PC5 (6%) MeP experiment 0.35+0.18 5.2 x 1072
Features Rumen Final trait FE I, £ SE p-value

Genera PC4 (5%) MeP - 0.37=0.20 6.4 x 1072
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