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Why study epigenetics?
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Wang M, Ibeagha-Awemu EM. Impacts of Epigenetic Processes on the Health and Productivity of Livestock. Front
Genet. 2021 Feb 23;11:613636. doi: 10.3389/fgene.2020.613636. PMID: 33708235; PMCID: PMC7942785.
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Can we use epigenetics to monitor environment
and improve livestock resilience?
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Heat Stress Tolerance in Dairy Cows

2023 Description of the impacts of acute heat stress on Dairy cows!

- Multi-criteria thermotolerance phenotyping
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- Multi-variate analysis
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- Prenatal (or early-life) programming of the immune system
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4,608 Holstein cows with EpiChip methylation data

Born between 2013 and 2023 & from 261 French farms
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| management in dairy systems

» DNA methylation links environment, physiology, and performance
- additional layer complementing genetics
» Farming practices shape the bovine methylome
-> signal of environmental and management effects
» Potential to enrich breeding strategies
- biomarkers for adaptation, resilience, and management response
» Relevance for the livestock sector

—> supports more precise, environment-aware selection tools
-> aligns with sustainability, welfare, and efficiency goals

» EU perspective (medium-long term)

- contributes to climate adaptation strategies
—-> enables data-driven innovation in breeding and farming systems

- Py [ The RUMIGEN EpiChip: integration of epigenetics into dairy cow selection, Marie-Pierre Sanchez (INRAE) ]
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