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EMBL-European Bioinformatics Institute

• EMBL-EBIs mission is to help 
scientists realise the potential of big 
data in biology.
• freely available data and services,
• cutting edge research and technology,
• advanced bioinformatics training.

• We provide services and expertise to 
support coordination, archiving, 
annotation and presentation of data at 
scale.

www.ebi.ac.uk



Supports core FAANG aims of data openness, reusability, and standardisation to 
create a harmonised rich genome to phenome resource.

• Ensuring data is richly described, available and searchable.
• Ensuring data is consistently reported and presented.
• Facilitating standardisation of formats, protocols and analysis methods.
• Facilitating data openness, reusability and cross-project analysis.

Funded by EU EuroFAANG projects, but serves the global FAANG community.

Data Coordination Centre at EMBL-EBI



• Coordination across six large EU projects to 
standardize research processes, analysis and 
methods.

• Increases effectiveness at collectively improving 
animal production, welfare and supporting 
industry applications.

• Leverages global FAANG expertise and 
predictive power through combining  
standardized data.

• Data Infrastructure forms key component of 
future Research Infrastructure for Europe, that   
is in its concept development phase.



Research Infrastructure and DCC
• The FAANG DCC and Data Portal have been funded by EuroFAANG 

projects and is now a key component of the future EuroFAANG Research 
Infrastructure.

• Expanding DCC to support new breeding, phenotyping, biobanking, 
genome editing and genomic technologies.

• Will retain a global focus and connection to FAANG 



A focus on scientific reproducibility through 
development of standardised pipelines, 
integration and consistency of data, 
comparative analysis and the improvement of 
data descriptions through ontologies (Lead: 
CRG).

A focus on the open distribution of BovReg 
data to the community and the application of 
FAIR data principles (Lead: EMBL).

‘s role in BovReg consortium



What makes FAANG datasets special
• Rich, consistent and validated metadata descriptions.
• Standardised set of core assays from each contributing project.
• Mandatory sampling, experiment and analysis protocols connected to each dataset.
• Links to standardised analysis workflows with evert analysis file.
• A data platform and community drive that ensures data is open and FAIR.
• Innovative data presentation and contextual genome visualisation. 

To accelerate genome to phenome research Photo: CODATA



Fully reproducible analyses

Rich validated 
metadata and 

ontologies

Mandatory detailed 
sampling and 
analysis protocols

Containerised and parameterised
workflows for every analysis

Prepublication open 
data sharing of 
‘omics datasets

Standardised Ensembl 
annotations and mapped tracksAutomated literature tracking

All samples and 
datasets linked 
together with 
BioSamples



A full metadata solution for FAANG
• FAANG metadata aims to:

• be easily understandable, highly repeatable 
and reusable.

• use consistent terminology
• be well structured, rich and specific.

• Enhancing reproducibility, accelerating 
research and enabling cross-depositor 
analyses to be performed.

https://data.faang.org/ruleset/samples



A full metadata solution for FAANG
• FAANG metadata aims to:

• be easily understandable, highly repeatable 
and reusable.

• use consistent terminology
• be well structured, rich and specific.

• Enhancing reproducibility, accelerating 
research and enabling cross-depositor 
analyses to be performed.

• Key part of standardisation is controlling 
terminology through standardised ontologies 
to make downstream search and analysis 
more powerful.

• Why it’s important ontologies are accurate.

https://data.faang.org/ruleset/samples



Ontologies
• In biology we use ontologies to unambiguously 

describes a biological entity.
• Each ontology entity has a unique identifier 

and groups a number of synonyms under it.
• Ontologies have hierarchy allowing for intuitive 

search at different levels of specificity.
• For example, in this tissue ontology ‘cerebral 

grey matter’ is a child of the ‘brain’ ontology 
term.



EMBL-EBI Ontology Lookup Service

https://www.ebi.ac.uk/ols/



Ontology Improvement tool
Collective call from H2020 EuroFAANG projects and wider 

communities to improve ontology descriptions for animal agriculture 
and genotype to phenotype research.



Enhancing Ontologies for BovReg
• Users assess ontology 

suitability, can be linked to 
projects such as BovReg.

• Authenticated login that tracks 
provenance of proposed 
changes.

• Users can propose ontology 
improvements, work on them 
collaboratively and vote on 
changes.

• Changes will be forwarded to 
underlying ontologies.

https://data.faang.org/ontology



Join the FAANG metaFAIR task force
Sign up at 

www.faang.org

• Task force dedicated to managing the FAIR FAANG metadata 
standards.

• We need your expertise.
• Help update key standards of relevance to your current and future work

www.faang.org



The FAANG Data Portal
• A single access point to all 

FAANG metadata, data, pipelines 
and publications.

• Direct access to download data 
from underlying public archives.

• Automatically identifies dataset 
(re)use in publications, and links 
publications to datasets.

• Intuitive search and filtering.
• Data visualisation and cross 

referencing.

https://data.faang.org/



Validation and brokered submission
• All FAANG data has pre-submission 

validation, ensuring rich metadata.

• Not only highlights errors, suggests 
improvements such as more specific 
ontologies.

• Brokered submission to underlying 
archives simplifies process for users. 

• Also submit protocols, track hubs and 
workflows with configuration files.

https://data.faang.org/validation/samples



BovReg Public Data Portal 
• A dedicated slice of the FAANG Data 

Portal presenting all data generated by 
BovReg.

• Contains all public samples and datasets 
produced by the project.

• Automatically identifies any publications 
that mention BovReg datasets in their text.

• Includes tracking of workflows/pipelines 
utilised by BovReg and in nf-core.

https://data.faang.org/projects/BovReg



Track Hub Brokering Platform



Track Hub Brokering Platform

https://data.faang.org/trackhubs



Track Hub submission
• FAANG brokered 

submission, 
validation, storage 
and presentation of 
community genomic 
track hubs.

• Tracks are 
automatically linked to 
relevant data and
connections shown in 
the FAANG Data 
portal to view in 
Genome browsers.



FAANG genome browser

• Track hub genome browser embedded in FAANG Data Portal.
• Based on IGV browser, providing powerful visual interaction.
• Highly customisable viewer to present your project track hubs.
• Select your reference of choice, setup multi track views, and incorporate Ensembl 

annotations.



Ensembl Genome Browser
• A genomics platform and browser 

for enabling and accelerating 
downstream science.

• Standardized, high quality and richly 
described FAANG data is driving 
new annotations in Ensembl.

• Range of tools such as Variant 
Effect Predictor, EMBL industry 
promotion and ongoing training.

Gene and 
transcript 

annotation

Variation
Regulatory 

elements

Comparative 
analysis

www.ensembl.org



High-quality annotations will be improved with 
wealth of BovReg data.

• Annotations will be rapidly and freely available through Ensembl once BovReg releases 
the data publicly.

www.ensembl.org



www.ensembl.org

• In collaboration with EuroFAANG 
projects released Ensembl 
regulatory builds for chicken, pig 
and 5 fish species.

• Driven new Ensembl annotation 
methods and visualisation.

• Viewable in the Ensembl browser.

First Regulatory builds



Variant Effect Predictor Tool
Ensembl VEP maps variants to transcripts and regulatory features and predicts their molecular 
consequence. Results are reported using Sequence Ontology terms.

The Ensembl Variant Effect Predictor. McLaren W. et al. Genome Biology 17:122(2016)

www.ensembl.org



VEP web tool output
Can quickly analyse a set of GWAS
top hits 

The filtering tool enables custom 
variant prioritisation

www.ensembl.org



Cattle (Bos taurus)

● Based on all publicly available data (will be updated again when 
further BovReg data publicly released)

● ARS-UCD1.3 available via ensembl.org now
● ARS-UCD2.0 available via rapid.ensembl.org in next few weeks
● Also gathering more breed annotations

Assembly ARS-UCD1.3 (GCA_002263795.3)

# protein-coding genes 23,739

BUSCO completeness C:96.9%[S:95.7%,D:1.2%],F:1.2%,M:1.9%,n:12234



• Ensembl will continue to update and improve reference annotations and 
looking forward to adding T2T references.

• Always looking for further species and breeds/strains of economic and 
research interest.

• This variation builds towards a pangenomic view for each species, following 
work being done in human and crops (Fergal Martin’s talk later today).

• Through Earth BioGenome Projects Ensembl is looking to annotate all 
eukaryotic species.

Future directions



Elixir Domestic Animal Genomes and Phenomes
• Launching new task force driven by EuroFAANG and 

emerging Research Infrastructures on Phenotyping.
• Elixir brings together scientists from 23 countries and over 

250 research institutes:
• Coordinate data and technology discussions
• Develop standards
• Standardise analysis and workflows
• Organise training, workshops and hackathons
• Connect to global efforts

• Contact peter@ebi.ac.uk if interested.

mailto:peter@ebi.ac.uk


Summary
• BovReg FAANG data portal presents 

wealth of standardised BovReg data to the 
community.

• Metadata and ontology standards 
customised for BovReg needs.

• BovReg data will drive improved Ensembl 
annotations, and enable first Ensembl 
cattle regulatory build.

• Data Infrastructure developed during 
BovReg project will be a key component of 
future EuroFAANG and FAANG data 
coordination.
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Thank you for your attention

www.bovregproject.eu

BovReg PARTNERS
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