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Introduction

The ELIXIR Domestic Animals Genome and Phenome (DAGP) Community will support
genotype to phenotype analysis for farmed and companion animal species. As a community
we aim to coordinate, discuss and explore the potential for data/technology solutions to
address key issues in animal welfare, behaviour, health, infectious diseases, metabolism,
nutritional efficiency, and preservation of genetic diversity and the environment. This will



consolidate efforts to develop data standards, coordination, workflows and visualisation, which
are needed to enhance the science underpinning rapidly developing fields in domestic animal
genomics, including pangenome analysis, functional genomics, genome editing, phenotyping,
and bio-banking. The developed standards will be based on the FAIR principles (Findable,
Accessible, Interoperable, Reproducible) [1], leveraging established data and metadata sharing
principles, standards and ontologies to promote best practices in data coordination, analysis
and archiving, as well as promoting readiness for use of Al tools.

The RoadMap for the ELIXIR Domestic Animal Genomes and Phenomes Community 2025-2030
builds on the current data infrastructure, resources and tools that are available for domestic
animal genomics and phenomics, particularly the global Functional Annotation of Animal
Genomes (FAANG) Data Sharing Principles [2] and FAANG Data Portal [3], and provides a set
of community-led objectives. These objectives describe how ELIXIR services can be applied in
the field of domestic animal genomics to benefit the entire community. Some examples
include: i) expanding the FAANG Data Portal to include phenotype data and additional species,
in cooperation with the ELIXIR Platforms, ii) exploring submissions of new and linked data
types across ELIXIR services, including single cell data, and provision of encrypted proprietary
data from industry partners, and iii) strengthening connections to existing ELIXIR
Communities, infrastructures and international consortia. We have established strong links, for
example, with the Plant Science Community through the similar challenges faced for food and
agriculture. Our objectives are designed to contribute directly to the ELIXIR Biodiversity, Food
Security and Pathogens and the Cellular and Molecular Research scientific priority areas.

Objectives

Enhance visibility, findability and sustainable access to data for domestic animals:
Encourage the use of established archives and databases, utilising current metadata standards
such as those established by the FAANG consortium, and develop or adapt standards for
animal phenotyping data. Identify valuable resources and explore new opportunities to
consolidate and utilise these for improving data management and sharing.

Facilitate data integration and interoperability by providing examples of expected use cases
across different data types and platforms e.g. for ingestion of single cell data for domestic
animals into the single cell Expression Atlas (scEA).

Deliver containerised bioinformatic workflows for data analysis through strategic links with
the nf-core Animal Genomics Special Interest Group.



Ensure long-term sustainability of domestic animal data resources, data portals and
databases, including the FAANG Data Portal, by promoting best practices in data and
metadata submission, validation, and archiving, and fostering alignment with global, national
and European infrastructure initiatives, through securing continuous funding.

Support the development of machine learning and Al-driven approaches, such as large
language models (LLMs), for data integration, curation and analysis to improve automation
and scalability, and facilitate complex queries of the datasets through existing data portal
infrastructure.

Build capacity for sample and data sharing between biobanks by developing a standard
based on the frameworks provided by BrAPI in the plant domain or the BBMRI directory for
human health contributing to conservation of genetic diversity.

Provide a framework for consolidating data and metadata recording and archiving
practices for phenotyping data, through understanding current workflows and preferred
deposition databases, and building on existing experience, particularly from the Plant Science
Community.

Work with industry stakeholders on standards for measurements that can be applied at
the point of data collection to facilitate prioritisation and conversion of the data from farming
equipment into measured traits in collaboration with internationally recognised organisations
like the International Committee for Animal Recording (ICAR) and the ISO Technical
committee 347 for Data-driven agrifood systems.

Build joint activities within and beyond the Domestic Animals Genome and Phenome
Community leveraging existing initiatives for domestic animals, such as FAANG, to encourage
the adoption of data standards by researchers, data and metadata repositories, and in
scientific publications.

Facilitate options for data sharing with industry stakeholders through digital twins, data
encryption, anonymisation and/or other methods for sharing proprietary data, such as
infrastructure changes to existing resources.

Develop community recommendations, create an open dialogue and contribute to
ELIXIR's resources, enabling their broad adoption through targeted training and industry-focused
materials to support adoption by data holders and researchers.



Perform gap analysis to identify missing tools and resources to advance the goals of the
Domestic Animal Genome and Phenome Community and address them through ELIXIR
supported mechanisms.

Strengthen engagement with the Biodiversity, Food Security & Pathogens (BFSP) and
Cellular & Molecular Research (CMR) scientific priority areas by actively involving new
stakeholders from across communities, and fostering joint activities based on developing
shared resources.

Ensure that the Domestic Animal Genome and Phenome Community activities meet the
demands and recommendations of researchers through internal communication in the
Community and external joint actions, such as through review or opinion publications, and
participation in working groups, EU COST-Actions and conferences.

Support the development and sustainability of community-specific tools, data portals, and
repositories, promoting their use and ensuring their continued relevance, usability, and
integration within the ELIXIR concept.

Implement this roadmap through European and global collaborations, actively contributing
to international projects, through coordination and delivery of activities, and securing their
funding.

RoadMap Work Plan Overview

Over the coming five years we have six main tasks that encompass the objectives listed above.
These are described below with some examples of how they could be achieved.

Task 1 Data Standards, Development and Dissemination

The increasing volume, complexity, and diversity of data sets in fields such as animal genomics
and phenomics, along with the rise in open data and open science initiatives, necessitate
standardised and comprehensive data descriptions. These descriptions are essential for the
findability, retrievability, and interoperability of data and must be documented during the data
generation process. The Domestic Animal Genome and Phenome Community has endorsed
existing descriptions from previous and ongoing projects, such as the FAANG metadata
standards [2] for omics datasets, and the Vertebrate Breed Ontology [4]. Additionally, we aim
to enhance the descriptions for phenotyping metadata. To achieve this, we are collaborating
closely with the Plant Science Community to align with their commonly used ISA
(Investigation-Study-Assay [5], standardisation efforts in the upcoming BioHackathon
[biohackathon-projects-2025/237.md at main - elixir-europe/biohackathon-projects-2025



https://github.com/elixir-europe/biohackathon-projects-2025/blob/main/17.md

GitHub], as well as working with the biodiversity community to adapt the ABCD standard for
farm animals [Use Cases — Our Pilot Projects - NFDI4Biodiversity]. To provide more semantic

meaning mapping to other important linked data resources, such as AGROVOC [6] and
continuously growing ontologies like ATOL, EOL, and AHOL
(https://bioportal.bioontology.org/ontologies/ATOL?p=classes&conceptid=root) are also

incorporated. Also, when considering automatic data exchange, the Global standard for
livestock data ICAR, and especially the ADE (Animal data exchange)
(https://github.com/adewg/ICAR), which is currently under development, should be considered

for coming standardisation efforts. Eventually, this will be applicable to the databases for gene
banks to go beyond data sharing towards sharing of biological samples contributing to
conservation of local and national genetic diversity.

Task 2 Data Collection

To facilitate easier ingestion of data into the archives we are working with data producers to
develop standards that can be applied at the point of data collection. For example, we are
working with industry stakeholders using ISO/TC 347 Datadriven agrifood systems to take
measurements from farming equipment (fat content, amount of milking each time a cow is
milked etc) and convert them into measured traits like milk yield based on standards
developed by breeding organisations and ICAR. On farm data often includes 100's of 1000’s of
data points and images collected over time from sensors or cameras, e.g. for observational
time series data for behaviour studies and feed intake measured using automated feeders.
Image data is often very large, and not all the data is sufficiently informative to require
archiving. As such well-defined data standards established at the point of data collection make
downstream prioritisation of the data much easier.

Task 3 Data Discoverability

The FAANG Data Portal [3] currently supports the entire domestic animal genomics
community, through open FAIR sharing of data, complete with standardised rich metadata.
FAANG projects produce a standardised set of multi-omic assays with resulting data placed
into ELIXIR open data archives. To ensure this data is easily findable and accessible by the
community, the portal automatically identifies and collates all submitted FAANG data into a
single easily searchable resource. The portal also has the flexibility to incorporate new
technical infrastructure to effectively deliver new data types and technologies to best fit the
needs of the domestic animal science community. As a community, we plan to further explore
options to expand the capacity of the FAANG Data Portal to deliver data for emerging species,
including insects, encrypted data and phenotype data. In the longer term, large language
models and other machine learning tools will allow much more complex dynamic data queries
which will greatly enhance the discoverability potential provided by the portal infrastructure.
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Our aim over the coming five years is to ensure the sustainability of the FAANG Data Portal
through funding applications to the European Commission, and through shared goals and
objectives with the global FAANG initiative [7].

Task 4 Data Integration and Interoperability

One example of how we plan to maximise interpretability and reuse of domestic animal
datasets, is to integrate them with model-organism resources, using zebrafish as a case study.
Specifically, we will (i) harmonise metadata and ontologies with FAANG and incorporate
zebrafish genomic and epigenomic resources, namely DANIO-CODE
(https://danio-code-dcc.genereg.net/, [8]) data into the FAANG data portal; (ii) leverage
orthology and synteny frameworks (e.g., Ensembl Compara [9] and Genomicus [10]) to
transfer gene- and enhancer-level annotations across species; (iii) perform comparative
non-coding genome analysis, including inference of conserved regulatory programs with
information-preserving projection (IPP; [11]); and (iv) integrate multi-species single-cell atlases
(embryogenesis, tissue regeneration) developed within DANIO-ReCODE
(https://danio-recode.eu) to map cell-type and state correspondences. This integration will

enable zebrafish to serve both as a comparative anchor and as an experimental validation
system where transgenesis in domestic species is impractical (e.g., long generation times,
seasonal breeding). The approach aligns with ELIXIR best practices for FAIR metadata,
interoperable vocabularies, and reproducible workflows—ensuring that cross-domain
resources can be queried jointly for hypothesis generation and validation. Another example we
plan to pilot to maximise data integration is a homomorphic-encryption workflow using
sensitive, proprietary, salmon aquaculture phenotype/trait data to test practical encrypted
submission and joint G2P analysis via the FAANG Data Portal and evaluate the improvements
in genetic testing with larger integrated datasets, all while protecting proprietary records.

Task 5 Data Analysis

To guarantee that analysis results remain a long-term asset to the scientific community, it is
essential that they are produced using bioinformatics pipelines that adhere to the FAIR
principles. The nf-core community have established a set of standards to deliver reproducible
and interoperable data analyses (FAIR) pipelines implemented with Nextflow as a workflow
management system [12]. Implementing these standards ensures that computational
workflows are not only reproducible and transparent but also facilitate seamless integration
with other research efforts so that comparative analysis can be performed. In the framework of
animal  research, the EuroFAANG consortium, which works on decoding
genotype-to-phenotype relationships of farm animals, has shown that the adoption of nf-core
as its standard for analysis workflows has been instrumental in leading to more efficient and
reproducible cross-institutional collaboration and analysis [13]. Based on this we plan to


https://danio-recode.eu

continue our collaboration with the nf-core community by leveraging their extensive library of
modules, subworkflows and pipelines to progressively adopt FAIR principles for workflows.
Within  nf-core, there is an Animal Genomics Special Interest Group
(https://nf-co.re/special-interest-groups/animal-genomics) and a dedicated Slack channel,

which serve as key platforms for collaboration. Additionally, the Domestic Animals Genome
and Phenome Focus Group has already established spaces to foster interaction between
nf-core members and the animal genomics and phenomics community. The goal is to ensure
that nf-core pipelines can be continuously improved to meet the specific needs of animal
genomics / multi-omics and phenomics analyses, facilitating the development of high-quality,
standardized workflows for animal research.

Task 6 Collaboration

Members of the community are involved in many European and global initiatives for domestic

animals including the GenoPHEnix ESFRI proposal (https://genophenix-ri.eu) to build
consolidated infrastructure for farmed animal science and biobanking in Europe. We also
participate in international committees dedicated to developing standards for animal
recording such as ICAR and have strong links with consortia aiming to capture local and global
genomic diversity such as the Ruminant T2T project [14] and Bovine PanGenome Project [15].
With representation on the steering committees of large-scale genomics initiatives for
domestic animals such as the FAANG [16] and FarmGTEX [17] projects we are ideally placed to
ensure the needs of the Domestic Animals Genome and Phenome Community are represented
globally. Over the coming five years we hope to facilitate training workshops and develop
shared objectives with the Animal Breeding - RCN: Farm Animal Genomics Collective in the US
(https://portal.nifa.usda.gov/web/crisprojectpages/1032104-animal-breeding-rcn-farm-animal-
genomics-collective.html) and with the EU-LI-PHE COST-Action focused on livestock
phenomics (https://eu-li-phe.eu/). To deepen engagement with industry, we will organize
ELIXIR Industry Engagement Day events, starting with the Aquaculture Industry Engagement

Day (October 2025), that convenes salmon producers and breeding companies with
ELIXIR/EuroFAANG partners to set joint priorities.
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