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Outline
I. Introduction
§ Microbial-host coevolution
§ Host-genetic and microbiomes

- Heritable microbiomes 
Whereto and to what extent?

II. 
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Microbiomes matters

- Improving livestock sustainability

- Animal health and welfare 

- Reduction in the use of antibiotics 

- Reduction of environmental impact 

- Discovery of new bioactive metabolites

One Health
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Host-microbial dependencies

Hammer et al. 2019
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Social Interactions

Parizadeh & Arrieta, 2023
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Livestock Microbiomes

- Domestication

- Partner fidelity

- Dietary control

- Breeding programs

- Environmental control
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heritability
rg

GWAS

12.5%

Host-microbiome interactions

3%

based on a state-of-the-art review, July, 2023           

Nutritional

84.5%
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h2= 0.2 - 0.6

h2= 0.32 - 0.57

h2= 0.18 - 0.35

h2= 0.1 - 0.29

Heritable Microbiomes
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Adapted from Wallace et al. 2019

Heritable core microbiomes

30-60% of the overall abundance

Phylogenetically closely related

Keystone in microbial network

Associated with host phenotypes
(CH4, SCFA, milk composition)
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Adapted from Martinez-Alvaro et al. 2022

Heritable microbiomes
h2= 0.12 - 0.61

rgCH4= 0.59 – 0.93

Heritable and related to host-traits

Beef

rgFA= 0.39 – 0.87
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GWAS (state-of-art)

Li et al.

2019

2020
Abbas et al. 
Zahng et al.

2021
Fan et al.

2023
Bay et al.

Gonzalez-Recio et al.

2022
Martinez-Boggio et al.Beef
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GreenGenes 

Silva db 

Feces 

Rumen 

Foot skin 

GWAS (state-of-art)
Taxonomy database Type 

v.1.9.1

LotuS

v.1.9

SqueezeMeta
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Standardize methodologies

GWAS (state-of-art)
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HoloRuminant - Partners
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Goal
To elucidate the role of ruminant-associated microbiomes and their 
interplay with the host animal in early life and throughout fundamental 
life events 

HoloRuminant will:
• 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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HoloRuminant - Structure
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WP1. Consolidation of existing and development of novel knowledge

WP leaders: 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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WP4. Integrating microbiomes for improving ruminant performance

Task 4.2

Dörte Becher (UG)
Task 4.1

Task 4.4

Task 4.3

- Metaproteomics
- HQ-MAGs

Phil Pope (NMNU)
Torgeir Hvidsten 

Network analysis

WP leaders: Phil Pope (NMBU)  & Dörte Becher (UG) 

Ines Thiele (NUIG)

Constraint-based modelling

Y. Ramayo-Caldas (IRTA)
Itzhik  Mizrahi  (BGU)

- Biomarkers (MWAS)
- GWAS
- Meta-analysis
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Task4.4 Step 2- GWAS and Meta-analysis

GWAS & Meta-analysis (n>2000)
MWAS (n=500)

n=1000
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- Host genetic (pleiotropic) variants linked to KPIs and microbial signatures 

Expected outcomes

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

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

- New insights into mechanisms driving host-microbiome interactions
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www.holoruminant.eu


