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l. Introduction
= Microbial-host coevolution

" Host-genetic and microbiomes

- Heritable microbiomes
Whereto and to what extent?

1. Ruminant

Understanding microbiomes of the ruminant holobiont
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- Microbiomes matters

- Improving livestock sustainability

- Reduction of environmental impact

- Discovery of new bioactive metabolites

- Reduction in the use of antibiotics

- Animal health and welfare
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— Microbiomes

- Domestication

- Partner fidelity

- Dietary control ” /

- Breeding programs o .l

- Environmental control

6 This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 101000213




e microbiome interactions
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Science Advances

A heritable subset of the core rumen microbiome
dictates dairy cow productivity and emissions
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Genetics
A :Selection
Evolution

Host genetic control on rumen microbiota 2
and its impact on dairy traits in sheep h*=0.1-0.29

Guillermo Martinez Boggio' ®, Annabelle Meynadier', Albert Johannes Buitenhuis® and
Christel Marie-Etancelin’

GENETICS

¢« . Host Genome Influence on Gut Microbial Composition h2=0.32 -0.57
and Microbial Prediction of Complex Traits in Pigs | |

ah% BN Amelia Camarinha-Silva,*:' Maria Maushammer,*-' Robin Wellmann,* Marius Vital,' Siegfried Preuss,*
and Jorn Bennewitz*?

nm

N/  Useof Bayes factors to evaluate the effects [ 2_ _
e of host genetics, litter and cage on the rabbit h*=0.18 - 0.35
A cecal microbiota

Maria Velasco-Galilea'*", Miriam Piles', Yuliaxis Ramayo-Caldas', Luis Varona® and Juan Pablo Sanchez'
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- - eritable microbiomes
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= GWAS (state-of-art)
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Ruminant

Understanding microbiomes of the ruminant holobiont
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— Goal Ruminant

Understanding microbiomes of the ruminant holobiont

HoloRuminant will:

e Characterize the establishment and dynamics of ruminant microbiomes
 Determine the connectivity between microbiomes from different body sites;
* their genetic basis , and influence on the host’s key performance indices (KPIs)

* Facilitate the adoption of the proposed innovations by end-users
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= Ho/oRuminant - Structure

Ruminant

Understanding microbiomes of the ruminant holobiont
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c Consolidation of existing and development of novel knowledge

Chris Creevey (QUB) & Hauke Smidt (WU)

Task 1.1: Standardised methodologies

Task 1.2: Consolidation of metataxonomic studies

Task 1.3: Consolidation of microbial genomes (metaG)

Task 1.4: Generation of novel data (HQ-MAGs, metaP)
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T Integrating microbiomes for improving ruminant performance

Phil Pope (NMBU) & Dorte Becher (UG)
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Ines Thiele (NUIG)
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m— outcomes Ruminant

Understanding microbiomes of the ruminant holobiont

- Database (HoloR) and repository (HoloR-tools) of standardized pipelines

- Microbial signatures associated to host key performance indices (KPls)

- Host genetic (pleiotropic) variants linked to KPIs and microbial signatures

- New insights into mechanisms driving host-microbiome interactions
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TOWARDS IMPROVEMENT OF RUMINANT BREEDING
THROUGH GENOMIC AND EPIGENOMIC APPROACHES

Thank you for your attention!
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