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Fig. 3. Change in the probability of being classified in the upper quartile for (A) methane concentration (ppm CH4) and (B) methane intensity (ppm CHy/kg milk) per

unit of standard deviation for relative abundance (%6) of 1240 genera colored by superkingdom. Black dashed line indicates the baseline probability of being classified Peter H. Janssen®, Marek Kirs
in the upper quartiles without any genus effect. All the archaea genera are explicitly indicated. Probability intervals based on posterior standard deviations are
depicted in gray for all genera. Grasslands Research Centre, AgResearch Ltd., Palmerston North 4442, New Zealand
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Genome-wide association analyses
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Oral and rumen microbiome as proxies
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Corrected: Author Correction

OPEN Rumen and lower gut microbiomes
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b) Hierarchical clustering Cluster dendrogram with AU/BP values (%)
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* A comprehensive exploration of the rumen virome unveiled a noteworthy population of phages and megaviruses
potentially associated with methane emissions.
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Objective
K/

Large dimensionality, redundancy and interplay

(

Should the rumen microbiome
composition be included as a trait of
interest in dairy (and beef) cattle

Bacteria




Rumen microbiome community
K/

* How to deal statistically in animal breeding?

Large dimensionality, redundancy and interplay

'RESEARCHARTICLE ~ OpenAccess. .
Selection of features
Including microbiome information =

in a multi-trait genomic evaluation: a case study based on genetic

on longitudinal growth performance in beef

cattle correlations with traits
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| Similar microbiome composition and relationship with methane

PC2 (9.39%)

under 2 different production systems

* Aggregated variables capture a relevant portion of microbial variability
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A dimensional reduction approach to modulate the core ruminal
microbiome associated with methane emissions
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Similar microbiome composition and relationship with methane
under 2 different production systems
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Pave the way to international
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Agregated variables have a biological meaning
N

PC1 vs % Euk Taxonomy

* First PC1 is related to o
Eukaryotes relative abundance
. Proteobacteria 0 20 40
* PCZ ls related tO Firmicutes + Bacteroidetes Functionality

PC1 vs % Euk

(Petri et al. 2013 &Auffret et al. 2017)
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Rumen microbiome community
N

 Genetic correlation between PC and other traits
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* Aggregated microbial variables are favorably genetically correlated W|th milk, protein,
methane emissions and feed efficiency (unfavorable with fat)

* Breeding for lower methane or feed efficiency may impact microbiota composition (dysbiosis)

 What are the expected consequences?
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Microbiomé in breeding goals and select&gn indices
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Challenges at selecting for microbiome composition

2

UNKNOWN ECONOMIC VALUE UNCERTAIN DIRECTION OF BREEDING
(COMPLEX MICROBIAL RELATIONSHIPS)
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Example of implementation
10
* Efficiency and sustainability index in Spanish Dairy cattle
* Subindex (will be integrated in the total merit index)

RADITIONA ) INDEX INCLUDING METHANE AND FEED EFFICIENCY

ongevity MIlK Yield
18%
Milk Yield
44% Longevity
Fat Yield
8%

13%
Protein
Yield

37%

Protein Yield

22%
FatYield -1%

— Calculate expected genetic gain for each trait, including the
correlated response on the microbial aggregated variables.
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Example of implementation

* Efficiency and sustainability index in Spanish Dairy cattle
* Subindex (will be integrated in the total merit index)

Expected genetic gain (additive standard deviation units)

~

/ Milk Yield

-
Protein Yield I~
Fat Yield . — m Current economic
Fertility index
Live Weight —— o
K Longevity — / - Ec.onomlc index
with feed
MeP e efficiency and
RFI — methane emissions
PC1 —
{ PC2 e — ]
-1 -0,5 0 0,5 1 1,5
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o I Selection for methane
emissions and feed
efficiency may shift
rumen microbiota

composition

So far, the consequences
are uncertain. Need
microbiome phenotyping
to control changes.

Take home message for future
metagenomic interventions in breeding

programs

International
collaborations

Coming research efforts in
this area.
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