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metaFAIR Aims
• Ensure FAANG datasets are richly described and FAIR.

• The task force recommends, develops and reviews metadata rulesets, 
ontology improvements, data sharing methodologies, FAANG Data 
Policy and presentation methods.

• It recommends best practice and promotes open data sharing amongst 
the FAANG community.

To accelerate genome to phenome research



metaFAIR Goals
Review and recommend development to the FAANG Data
Coordination Centre on a range of key areas including:

1. Metadata standards and ontologies.

2. Guidance documentation.

3. Track hub standardisation.

4. How FAIR is FAANG data and what to improve?

5. Developments in single cell atlases, pangenomes and 
emerging technologies.

6. Training requirements



metaFAIR 2023 highlights
• Meetings held quarterly (will increase frequency in 2024)
• Defined aims and goals
• Identified and delivered training courses on ontology improvements.
• Reviewed and connected with other working groups such as AgBioData

working groups on phenotyping and AG2PI single cell.
• Reviewed all metadata changes and voted on major updates.
• Reviewed ontology improvement
• Reviewed FAANG portal updates



Metadata: Mandatory workflow 

recording• Task force voted and approved making it mandatory to 

provide link to workflow/pipeline that generated each 

analysis file.

• Driven by EuroFAANG we are supporting FAANG analysis 
standardisation through NextFlow nf-core community.



Metadata: Organoids
• In collaboration with EuroFAANG Research Infrastructure 
think tank reviewed and enhanced the Organoid and 

BioBanking metadata rulesets. 



Next steps

1. Set out training requirements for FAANG, particularly from the DCC 
targeted at major conferences and virtually. 

2. Begin work on the whitepaper to state FAANGs position and promote 
to data providers the FAANG principles and processes

3. Focus on connection to phenotyping metadata in collaboration with 
expert infrastructures (emerging in Europe) and community specialists.

4. Look at standardisations with crop agriculture through AG2PI and 
AgBioData, and technology/infrastructure standardisations with 
ELIXIR.



We need your views

• We are seeking more people 
to help shape how FAANG 

strives for rich, FAIR and 

open datasets.

• Any emerging funded projects 
should in particular engage 

to drive the standards and 

support they need.Sign up at 

www.faang.org



FAANG singlecell TF

Current Organizers:
Chris Tuggle Iowa State University

Fernando Biase Virginia Polytechnic Institute and State University

Alex Clop Centre for Research in Agricultural Genomics

Richard Crooijmans Wageningen University

Yvonne Drechsler Western University of Health Science

Christine Elsik University of Missouri

Peter Harrison EMBL-EBI

James Koltes Iowa State University

Christa Kuehn Research Institute for Farm Animal Biology

Purpose

The purpose of the groups will be identifying current projects and protocols and respective future 

needs, as well as further common interests and approaches with the overall goal of improving protocol 

sharing and standardization for both data creation, storage and analysis. Development of mechanisms 

and tools to exchange such information is needed to advance each component of single cell analysis. 



Activities

1. Zoom meetings quarterly in 2022 and 2023

2. Speakers scFAANG seminar series (arranged by Gabriella Lindgren)

Fernando Biase, Virginia Tech  “Single-cell transcriptome data produced with the SMART-seq framework” Monday, Sept 

12, 2022

Amanda Raine, SciLifeLab, Uppsala University "scSPLAT, a method for single-cell DNA methylation profiling" Oct 10, 2022

Peter Harrison at EMBL-European Bioinformatics Institute (EMBL-EBI) "EMBL-EBI standardisation and archiving of single 

cell metadata and datasets. Current and Future". Feb 13, 2023

Alex Stretton, Parse Biosciences. “10x More Cost Effective than the Competition – How Parse Biosciences’ Instrument-

free single cell transcriptomics kits enable your projects to scale!” May 8, 2023

Ole Madsen, Wageningen University "Single cell sequencing at Wageningen University: Preliminary assessment of cell 

composition in intestinal organoids Jun 12, 2023

Hervé Acloque "Gene networks controlling functional cell interactions in the pig embryo revealed by scRNAseq and 

scOmics studies" Sep 11, 2023

3. Small group discussions organized at PAG 2023 and ISAG Capetown 2023

Priorities and future plans

4. New Working group on single cell analysis in AgBioData approved

Peter Harrison, lead, Chris Tuggle co-lead



FAANG singlecell TF

Priorities 

1. FAIR Data creation, storage and sharing

a. Sample acquisition and processing protocols

b. Sample description/metadata schema

c. Raw data (pre-analytical) data storage and sharing

d. Cross-lab training in protocols

2. Biological Analysis, Interpretation and Sharing

a. Raw data processing protocols

b. Query-specific analysis tools- benchmarking/sharing

c. Results visualization, storage and sharing

d. Public data exploratory tools

e. Experimental/biological validation of findings

f. Cross-lab exchanges of methods and training in use of tools

g. Cyber-infrastructure needs for extremely large/comparative projects



Activities that have been identified as top priority (and will be undertaken in 2024):

1. To conduct surveys of the community working on single-cell studies in farm animals, 

regarding the protocols and technologies being used. 

OUTCOME: a list of protocols and technologies that the community is using.

2.To carry a technology benchmarking to identify the most affordable – but still of high quality 

and satisfactory throughput – technology/assay for single cell studies: 

OUTCOME: a list of these technologies.

The results from these two activities will lead to the publication of an article benchmarking all 

these technologies in comparison to the 10X Genomics gold standard.

3.To develop a community resource for cell type annotation.

4. Identify the community members that are interested in sharing their single cell data and in 

collaborating with the aim to test existing pipelines and annotation tools to identify the optimal 

ones. This will be partly addressed in the surveys we are already conducting.

5. We are currently discussing organizing a conference to combine practical training on SC data 

analysis and talks by experts and representatives of active groups.



FAANG Prediction Task Force 

2022-2023 Annual report



Current Organizers:

Hao Cheng 

(University of California Davis, 

USA)

Daniela Lourenco 

(University of Georgia, USA)

Mario Calus

(Wageningen University & 

Research, Netherlands)

Members:

1. Adebiyi, Marion

2. Adetula, Adeyinka abiola

3. Brito, Luiz

4. Bermann, Matias

5. Calus, Mario

6. Chaudhari, Chirag

7. Cheng, Hao

8. Duenk, Pascal

9. Estellé, Jordi

10. Guan, Dailu

11. Kadarmideen, Haja

12. Kizilaslan, Mehmet

13. Liu, George

14. Lourenco, Daniela

15. Qu, Jiayi

16. Ramon, Manuel

17. Regitano, Luciana

18. Vidal, Rodrigo

19. Wang, Ying

20. Zhao, Tianjing

21. Zhou, Huaijun



The main aim: Unlocking the potential of the generated FAANG data in animal 

breeding programs in practice. 

• Facilitate exchange and collaboration between quantitative geneticists working on 

routine genomic evaluations and implementation of genomic prediction models that 

use functional genomics information such as SNP-level functional annotation and 

individual-level intermediate omics data (e.g., transcriptomics, metabolomics), and 

molecular geneticists and bioinformaticians involved in producing and interpreting 

the FAANG data.

 Bridging the gap between molecular and quantitative geneticists by introducing 

details of FAANG data and genomic evaluation to each other.

 Creating a data repository to convert FAANG data into formats friendly to 

quantitative geneticists.

 Developing new statistical and machine learning methods for FANNG-enabled 

genomic prediction.

 Evaluating its potential in routine genomic evaluation.



Current Activities

In the inaugural year of our initiative, we implemented regular meetings among 

the task force organizers to deliberate on forthcoming activities. 

TF priorities were discussed in small group in-person discussions at PAG and 

ISAG. 

A monthly online seminar series has been planned, designed to showcase 

ongoing progress and brainstorm the next steps. 

We have identified several key data resources and practical questions/problems 

(included in the report).



Priorities identified across the PAG/ISAG meetings.

 Data generation, infrastructure, funding to generate data, broadening scope by 

integrating expertise and training. => Often the phenotypic and genomic data that we 

work with is owned by private parties, and this data typically cannot be shared. A 

common (freely available) dataset could be very useful to compare and benchmark 

models.

 A major goal is to incorporate farm data as routine practice and to share data across 

industry, which will be imperative to data access. 

 The question ‘Can a national effort such as phenotyping be set up?’

 The need to incorporate other areas of expertise complementing the know-how that 

is already present was identified. This new expertise included molecular geneticists 

and computer scientists. => Our experience is that to make optimal use of any 

functional annotation data in genomic or phenotypic prediction, we need to exchange 

with experts on interpreting this kind of data. In the context of FAANG, it means that 

we need active exchange with member of other Task Forces.





Future planned activities

 Initiate collaborative research projects between molecular and quantitative 

geneticists. These projects could utilize FAANG data in innovative ways, fostering 

inter-disciplinary collaboration.

 Dedicate a portion of the regular meeting to exploring and evaluating potential new 

data sources. 

 Conduct specific workshops or online sessions focused on the evaluation of new 

data sources. These can cover aspects such as data reliability, applicability to 

current research needs. 



 Through a funded project, organizer Hao Cheng is developing 

an open database for publicly available AG2P data sets, 

analysis, and educational resources (e.g., a software package, 

a GitHub repository). 

 The platform will host metadata linked to each data set and 

analysis resource for at least 100 public AG2P data sets and a 

similar number of data-analysis resources (currently focusing 

on genotypes and phenotypes).

 Organize a series of advanced workshops that delve deeper 

into specific aspects of FAANG data and genomic evaluation. 

These workshops can be more technical and focused.



High Throughput Phenotyping and 
Data Storage Task Force (HTP-DS)

organizers
Cedric Gondro, Michigan State University, USA

Raziye Işık, University of Sao Paulo, Brazil
Claudia Kasper, Agroscope, Switzerland

Andreas Kranis, Aviagen/Roslin, UK
Graham Plastow, University of Alberta, Canada



TF priorities

1. Identify and collate information on big data technologies and their uses in animal
production

2. Identify community needs on High Performance Computing and develop resources
for big data and artificial intelligence analytics

3. Create standards for reusability of data from sensors and imaging
4. Develop blockchain solutions for data integration across supply chains and methods

for data sharing protection
5. Develop data storage methods for genomics and computational backbone for

analyses (in collaboration with FAANGPredictions and FarmGTEx)
6. Establish a resource to link genotypes, high-throughput phenotypes and

environmental parameters for research (in collaboration with metaFAIR)
7. Develop a web server and accompanying portal to host data structures, programs,

and resources



Activities

The Task Force's activities have focused on the integration and 
development of data technologies in livestock, with specific 
emphasis on community needs assessment, blockchain data 
integration, genomic data compression and prediction, and the 
conceptualization of a large-scale phenotyping and genotyping 
project. The Task Force faces challenges in aligning with parallel 
initiatives and securing adequate funding. Addressing these 
issues will be critical for the continued progression of the Task 
Force's objectives.



Future Direction

• Initiate discussions with other TFs to better identify a focus to re-

launch the HTP-DS TF and attract additional participants.

• Seek to identify models from other efforts e.g. plant phenotyping

programs such as soyBase or GRIN.



FarmGTEx TF report
2023



Co-coordinators

• Lingzhao Fang: Aarhus University, Denmark

• Huaijun Zhou: University of California, Davis, 

USA

• Albert Tenesa: University of Edinburgh, UK

• Marta Godia: Wageningen University, Netherland

• Total number of members (36)



Specific Aims

• Identify gap information for next phase of 
FarmGTEx

• Under-represented tissues, cell types, and species

• Distinct biological contexts (e.g., development, 
physiological responses etc.)

• Novel molecular phenotypes from new technologies
• Single-cell FarmGTEx

• Develop and benchmark standard bioinformatics 
pipelines

• Develop a more sustainable infrastructure need for 
FarmGTEx

• Loading page for the structure of FarmGTEx and updating 
news

• Raw data storage
• Web portal for visualization and query across species

• Web server for interactive computational analysis

• website for developing and maintaining statistical 
methods and bioinformatics pipelines



Summary of pilot phase  
• Finished the pilot phase for cattle, pig and 
chicken

• All the resources have been released and 
publicly available

https://cgtex.roslin.ed.ac.uk/

http://chicken.farmgtex.org/

http://piggtex.farmgtex.org/

https://cgtex.roslin.ed.ac.uk/
http://chicken.farmgtex.org/
http://piggtex.farmgtex.org/


Working on (will be ready by the end of 2024):

•Sheep (> 8,000 RNA-seq, 40 tissues)

•Goat (> 6,000 RNA-seq, 40 tissues)

•Horse (> 6,000 RNA-seq, 40 tissues)

•Duck (> 4,000 RNA-seq, 40 tissues)

•…

29

Additional data are needed for both molQTL discovery and validation



Summary of other activities 

• In-person discussions on research priorities 
and TF organizations at ISAG, July, South 

Africa

• The FarmGTEx workshop at both PAG30 and PAG31, 

including 8 invited talks from human genetics 

and computational biology

• The invited talks from Prof. Jesse Gillis, 
University of Toronto to at the FarmGTEx

meeting

• The FarmGTEx workshop at China National 

conference of animal breeding and genetics, 19-

23th August, Taiyuan, China



Future directions and 

challenges 

• The white paper of FarmGTEx:
• The first draft:   Feb 2024

• BioRxiv and website: April 2024

• Submitted to journal: May 2024

• Pilot phase for other species, like rabbits, 
fish and bees

• Regular FarmGTEx TF meeting (monthly…)

• Funding opportunities for the new phases of 
FarmGTEx to study context-specific gene 

regulatory effects, including development and 

sex

• …



FAANGCOMPGEN

FAANG Task Force for comparative genomics and 

assembly: visualization and analysis of multiple 

genomes



FAANGCOMPGEN Task Force Aims

1. To gather a global picture of pangenome projects and new genome 

assembly and annotation information being generated for farmed 

animal species. 

2. To provide an overview of which methodologies are being used for 

genome assembly, annotation, visualization and comparative 

analysis. 

3. To help facilitate sharing of data and results for genome 

assembly, annotation, pangenome and comparative analyses. 

4. To bring together the farmed animal genomics community working on 

comparative genomics, pangenomes and genome annotation and foster 

collaboration. 

5. To encourage sharing of expertise with others performing 

comparative genome analysis including the human, bacteria, plant 

and model organism communities. 



FAANGCOMPGEN 2023 Highlights

• 27 members in total in the task force 

• Zoom calls every two months

• Spreadsheet to gather information on comparative and 
pangenome projects

• Community building - inviting experts new to FAANG to 

join the group

• Focused discussions at the PAG and ISAG meetings in 
2023

• Invited Talk Glenn Hickey from UC Santa Cruz Genomics 
Institute - "Building and Using Pangenome Reference 

Graphs” in December 2023 (90 attendees)



FAANGCOMPGEN Priorities from 2023 

Discussions
 Provision of data visualization and training in comparative and pangenome

analysis – training from people involved in the human pangenome (funding

needed)

 Potential funding mechanism to support trainings etc.

o John Williams and Stephanie McKay as a part of the bovine pangenome

consortium are planning to hold pangenome use training sessions (funding

for this is yet to be determined).

 Using the Ensembl genome browser, and other tools, for comparative analysis of

alternate assemblies for breeds/species etc - provision of training required.

• Set up a SLACK channel to facilitate communication.



FAANGCOMPGEN Future Planned 

Activities

• Livestock Genomics course EMBL-EBI 18th-22nd March 2024,

training in pangenome and comparative analysis added

based on FAANGCOMPGEN Task Force discussions.

• Members of the FT FAANGCompGen are also members of the

newly formed ruminant T2T consortium and we are

exploring opportunities to work with and capitalize on

the RT2T efforts.

• We have further planned invited talks from experts in

the field for this year.

We would be very happy to welcome new members to the task force!



Department of Animal Science, Food and 

Nutrition

Livestock pangenomics including how to construct

and exploit pangenomic information

PANGENOMICS SUMMER SCHOOL

Piacenza, ITALY ● 21 JULY – 2 AUGUST 2024

The course is organised over 2 weeks with 

theoretical and practical sessions:

Week 1 introduces pangenome construction, 

quality assessment and annotation

Week 2 addresses using pangenomes including

function, genetic diversity and future 

applications

For more information: 
pangenome.summerschool@unicatt.it

Participation can be both weeks or just week 1 or week 2 



Special Issue in Genomics

- we would welcome papers 

linked to FAANG projects!

- please send Emily 

(emily.clark@roslin.ed.ac

.uk) a potential title 

and brief description and 

time frame.

https://www.sciencedirect

.com/journal/genomics/spe

cial-issue/107QQ5QMRF8



Discussion Points 

• Are any additional Task Forces required?

• How can we bring new people and expertise into 
FAANG?

• What should the FAANG workshop at PAG look like 
next year?

• Facilitating the route to application of FAANG 
data – linking with industry, the animal health 

space, genome editing?


