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Although the genomes of
the major domesticated
animal species have been
sequenced, it is of crucial
importance to identify the
functional elements within
these genomes. The
“Functional Annotation of
Animal Genomes”
(FAANG) initiative aims to
improve the functional
annotation of animal
genomes and FAANG Europe COST Action
facilitates its aims through
coordination, development
of agreed standards for
experiments, data and
metadata, training and
dissemination of standards
and results. From the
beginning of the action in
2016 to present, scientists
from 24 countries joined

(FAANG-Europe)) has reached its end. Up to today we have gattered together scientists
from 24 partner countries, 3 international partner countries and one specific
organisation. We have had many meetings, 3 hackathons, 2 international training
schools, 2 international workshops and 10 short term scientific missions.
Here we are giving a short overview of our four-year activities

the FAANG-Europe.

Dr. Ivona Djurkin Kušec

CAPACITY BUILDING
24.-25.11.2016 – Frederiksen Campus, University of Copenhagen, Denmark

Hackathons

The aim of the hackathon was to develop pipelines and analyses that would enable
contributions the annotation of animal genomes by using the publicly available data. The
hackathon was organised by Jan Gordkin and researchers, PhD students and postdoctoral
students from eight countries attended the event.

27.-28.3.2017 – Toulouse, France
The aim of the hackathon was to evaluate the impact of the sequencing depth on the
evolution of various QC criteria for gene expression, gene modelling and ATAC-seq. The
event was organised by Sarah Djebali, Sylvain Foissac and Christophe Klopp and
researchers from eleven countries attended it.

24.-27.9.2018 – Copenhagen, Denmark
The aims of the hackathon were comparative genomic analysis to map conservation and
syntenic regions, annotation of known and de novo structured RNAs, and comparative
transcriptomic analysis for non-coding transcripts. The hackathon was organised by Jan
Gordkin at University of Copenhagen.

Training schools

1st International training school on ChIP-seq (wet-lab) and basic functional animal
genome analysis
The training school took place at Wageningen University from 25.-29.6.2018 and was a
combination of wet lab methods, data analysis and seminars. The training was performed
by international team with 17 participants from 8 countries.
2nd International training school on ChIP-seq (wetlab) and basic functional animal genome analysis
Once again training school took place at Wageningen
university from 24.-28.6.2019 giving the opportunity
for PhD students and Postdocs to perform wet lab
experiments (hands on) and to use data set for
functional annotation of genomes.

Short Term Scientific
Missions (STSMs)

During the FAANG Europe Action in total 12 Short Scientific Missions were performed
in different labs of the countries involved in the Action.
Some of the STSMs conducted:
Alan O’Doherty, University College Dublin, Dublin, Ireland: Functional annotation of
bovine alveolar macrophages challenged with Mycobacterium bovis using chromatin
immunoprecipitation sequencing (ChIP-seq)
Gabriel Gillocheau, INRA, France: Analysis of Allele Specific Expression in Farm
Animals
Aroa Suarez, Post-doctoral researcher, University of Léon, Spain: Functional Annotation of
Sheep Milk Transcriptome

Ralph Muller, Max Planck Institute for Ornithology & University of Konstanz, Department
of Migration and Immuno-Ecology, Germany: Understanding the genotype-phenotype
interaction in Anseriformes underpinning variation in susceptibility to influenza
infection
Elena Kirzanova, Norwegian University of Life Sciences, Oslo, Norway: Analysis of RNAseq data from bovine macrophages infected with Streptococcus agalactiae
Anne Berthold, Leibniz Institute for Farm Animal Biology, Dummerstorf, Germany:
Epigenetic mechanisms during pathogen- specific mastitis of the cow
Samuele Bovo, University of Bologna, Bologna, Italy: Functional characterization of
different pig genomes through data mining of genomic, transcriptomic, miRNA,
metabolomic and proteomic data

Praveen Krishna Chitneedi, Veterinary Faculty, University of Leon, Leon, Spain):
Identification and functional annotation of long non-coding RNAs associated
with resistance to gastrointestinal nematode infection in adult sheep (Ovis
aries).
Endika Varela Martinez, University of the Basque Country (UPV/EHU) (Leioa), Spain:
Functional Annotation of non-coding RNAs in the sheep transcriptome
Andreia J. Amaral, Faculty of Veterinarian Medicine, Lisbon, Portugal: The sncRNA
catalogue in livestock species: annotation and biology
Martin Bilbao Arribas, University of the Basque Country (UPV/EHU) (Leioa), Spain:
Transcriptomic analysis of diet-induced milk fat depression in cattle
Nithya Kuttiyarthu Veetil, Charles University, Prague, Czech Republic: Analysis of Zebra
finch RNA-Seq data

Workshops

1st FAANG Workshop: Ljubljana, Slovenia, held from 05.-07. March 2019 with more
than 50 attendees. In total 19 speakers gave presentations. Some of the presentation
titles:
Single-Cell Data Science for Everyone
Major genes and balancing selection in livestock, have we reached physiological limits?
Canine transcriptomics
Structural variation in the pig genome
Green Charcuterie project: investigation on skeletal muscle gene expression in pigs fed diets
with linseed and antioxidants and identification of differentially expressed genes
Gene expression resilience in the face of rapid regulatory evolution in mammals
Single-cell transcriptomics and pig blastocysts

The impact of mitogenome on milk production, reproduction traits in cattle
The Ovine FAANG project
Short Term Scientific Missions – overview and personal experience
ncRNA annotation
FAANG Data Coordination Centre
Functional and Integrative of Bovine and Human Tuberculosis: A One Health Perspective
ENSEMBL annotation

2nd FAANG Workshop held in Prague, Czech Republic from 11-13.2.2020 gathered
together more than 90 scientists from 24 countries. Altogether there were 27 oral and 15
poster presentations.

Some of the presentation titles:
A functional regulatory variant of MYH3 influences muscle fiber‐type composition and
intramuscular fat content in pigs
Genome‐wide discovery of promoters with enhancer function
Profiling of Chromatin Accessibility in Developing Pig Muscle to Identify Regulatory Regions
The topography of pig immune cell‐type expression
Genome‐wide identification and annotation of functional regulatory regions in the chicken,
cattle, and pig genomes
Conserved non‐coding regions in the chicken genome harbour functionally important
variation
Transcription profile of Semimembranosus muscle in Italian Large White pigs with high and
low intramuscular fat content
Population genomic analyses of domestic reindeer (Rangifer tarandus)
Genome‐wide assessment of DNA methylation in chicken cardiac tissue development during
temperature and CO2 level stress.
The limitations and possibilities for animal modelling of human pathways
Long‐term archival and availability of research samples: an overview of biobanking networks
Opportunities to share biological samples for FAANG: the FR‐AgENCODE repository
The Ovine FAANG Project: A High‐Resolution Atlas of Transcription Start Sites in the new
Rambouillet Ovine Reference Genome

PRNP gene Novel Variations and Their Potential Effect on Prion Protein Stability in
Indigenous Ethiopian small ruminants
Associations of bovine TLR polymorphisms with phenotypic traits suggest causal role of non‐
coding regions
Update on H2020 FAANG projects: AquaFAANG, BovReg, GENE‐SWitCH
Perspectives and prospects for EU funding of farmed animal research
Challenges in using long read RNA sequencing for genome annotation
The FAANG Data Coordination Centre: New European perspectives for our continued global
effort
Towards interactive visualizations of FAANG data straight from faang.data.org website
The DoGA project: functional annotation of the dog genome
Functional annotation of non‐coding RNAs in the sheep transcriptome
Functional annotation of bovine noncoding RNAs and phenotype‐associated regulatory
network construction combined transcriptome, metabolome and biological pathway analysis

Conferences

PRESENTATION OF FAANG-Europe RELATED RESULTS AT ISAG2019
MEETING
A Domestic Animal Sequencing and Annotation workshop session was organized during
the 37th International Society for Animal Genetics Conference that took place in Lleida,
Spain, July 7-12, 2019. This workshop represented a great opportunity to present results
from the FAANG international initiative, including the collaborations mediated by the
FAANG-Europe Cost Action. This dedicated workshop included 9 oral presentations and
started with an Invited Presentation on how the navigate the genome with epigenome
maps, by Dr J Chioi from the UCSD, USA, on genome annotation, browsing and
visualization tools across livestock species. This presentation was followed by 8 shorter
talks selected from the 30 abstracts submitted to this section of the Conference. Among
the talks it is worth highlighting the report given by Prof Christa Kühn, from the Leibniz
Institute for Farm Animal Biology (FBN), Dummerstorf, Germany, on the BovReg
project, recently granted from the H2020 SFS-30-2018 RIA call. BovReg represents an
international consortium for functional annotation of the bovine genome and brings
together a critical mass of experts in ruminant research and beyond. This consortium
gathers a total of 20 partners with a core of research and industry bodies from the
FAANG-Europe participating countries and also Switzerland, Canada and Australia. In
addition, there was a Poster session on “Gene Function (jointly with FAANG)” where
other related communications were presented.
WORKSHOP OF METADATA ANNOTATION OF FAANG-RELATED
PROJECTS
On Friday 12th July, and in collaboration with the ISAG 2019 conference, two terrific
instructors, Alexey Sokolov (https://www.ebi.ac.uk/about/people/alexey-sokolov) and
Jun Fan (https://www.ebi.ac.uk/about/people/jun-fan), delivered a practical hands-on
workshop on Metadata Annotation of FAANG data. Both instructors are researchers at
the Data Coordination and Archiving team from ENA (European Nucleotide Archive) at
EBI-EMBL. The EBI-EMBL holds the FAANG Data Coordination Centre, which is key
to data archiving and sharing.
The workshop was organized and funded by the WG5 – Training, of the CA12115
FAANG COST action. It brought together 18 participants from EU-27 member states
(Germany, Spain, Ireland, France, Italy), associated countries (Switzerland, Israel) and
beyond (Australia, Brazil, Canada, Nigeria, USA).

Horizon2020

FUTURE OF COLLABORATION BETWEEN
PARTNER COUNTRIES
BovReg
Grant agreement ID: 815668; Overal budget: € 6 033 458,83; Duration: 1.9.201931.08.2023; Coordinated by: LEIBNIZ-INSTITUT FUR NUTZTIERBIOLOGIE
The BovReg consortium will provide a comprehensive map of functionally active genomic
features in cattle and how their (epi)genetic variation in beef and dairy breeds translates
into phenotypes. In BovReg functional genome data based on FAANG core assays from
representative bovine tissues and newly established cell lines covering different ontological
stages and phenotypes applying novel bioinformatic pipelines will be determined. A
detailed knowledge on traits related to robustness, health and biological efficiency in cattle
will be established. Data, knowledge and protocols will be deposited in European
biological archives, aiming to set up and maintain a knowledge hub and establish gold
standards. Long-term availability of data and targeted dissemination and communication
activities are guaranteed by EMBL-EBI, FAANG and EAAP. This improved knowledge
will be useful for re-focussing cattle production, fully taking into account societal
awareness, environmental and animal-welfare aspects and bio-efficiency.

The regulatory GENomE of SWine and CHicken: functional
annotation during development (GENE-SWitCH)
Grant agreement ID: 817998; Overall budget: € 5 999 891,25; duration: 01.07.201930.06.2023; Coordinated by: INSTITUT NATIONAL DE RECHERCHE POUR
L'AGRICULTURE, L'ALIMENTATION ET L'ENVIRONNEMENT
GENE-SWitCH aims to deliver new underpinning knowledge on the functional genomes
of two main monogastric farm species (pig and chicken) and to enable immediate
translation to the pig and poultry sectors. New expression QTL data in pigs and existing
high-resolution QTL data in chicken will be used for developing innovative genomic
predictive models that integrate functional annotations, and these models will be validated
in commercial pig and poultry populations. In addition, nutritional epigenetic data will
allow evaluation of the influence of maternal diet on the epigenome of the pig fetus and
whether such effects persist until post-weaning. The GENE-SWitCH consortium brings
together partners representing pan-European excellence.

Advancing European Aquaculture by Genome Functional
Annotation (AQUA-FAANG)
Grant agreement ID: 817923; Overall budget: € 6 355 182,50; duration: 01.05.201930.04.2023. Coordinated by: NORGES MILJO-OG BIOVITENSKAPLIGE
UNIVERSITET
AQUA-FAANG aims to improve understanding the genome function and usage of
genotype-to-phenotype prediction in the six most important European farmed fish
species. AQUA-FAANG will functionally annotate the genomes of all six species,

employing standardized experimental assays and analysis pipelines defined by the FAANG
initiative. AQUA-FAANG datasets will be shared and coordinated with other FAANG
initiatives via the FAANG data coordination centre, and made available through the
Ensembl genome browser. The project focuses on understanding functional genomic
regions in both healthy and immune-challenged fish. This will improve knowledge of the
genomic basis for disease resistance. Standardized comparative analyses will provide
essential insights into genome functions that cannot be gained from study of single species.
Functional assays will be used to study intermediate phenotypes and prioritise causative
genetic variants in trait-associated genomic regions to accelerate selection of diseaseresistant stocks. Functionally-enriched marker panels will be developed to improve
accuracy of genomic selection. The outputs will enhance precision breeding, drive
competitiveness within the aquaculture sector, and enhance food and nutrition security in
Europe.
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