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FR-AgENCODE (www.fragencode.org)

A multi-species pilot FAANG project:
Realize an exhaustive FAANG sample collection from four main farm species
Implement core FAANG assays on tissue dissociated cells (liver) and sorted primary cells (CD3+CD4+, CD3+CD8+ T 
cells)
 Compare whole transcriptome - chromatin accessibility - genome 3D topology for comparative analyses of 
genome organization and functioning

• Funded by INRA, SelGen 
metaprogramme 
(http://www.selgen.inra.fr/) 
between 2015-17

• Coordinated by Elisabetta 
Giuffra and Sylvain Foissac

http://www.selgen.inra.fr/


Federation of 14 research labs
& facilities

FR-AgENCODE (www.fragencode.org)
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FR-AgENCODE (www.fragencode.org)

Main results

1. 5,482 BioSamples entries available at the INRA biorepository

2. Improvement of the reference annotations with thousands of new genes and transcripts, 
including lncRNAs Analysis (analysis of small RNA-seq dataset still in progress).

3. Extensive chromatin accessibility profiling (ATAC-seq) pointing to potential regulatory sites.

4. 3D cartography data of the genome (Hi-C), including Topologically Associating Domains
(TADs) and A/B compartments.



1) 5,482 Samples available at the INRA biorepository
(as part of CRB-Anim collection)

https://crb-anim.fr/access-to-collection



Chicken intestine 

Microdissected 
crypts 

No RIN Value 
(non detectable)

Microdissected
enterocytes

No RIN Value 
(non detectable)

CD30, Villin1, Vimentin) and 1 ref. gene (HRP1) well 
detectable by qPCR in all microdissected cells

1) Subsets of cryoconserved tissue samples were embedded in 
OCT for laser microdissection

RNA isolation of 
chosen cell types

RIN: 8.50

M. Tixier-Boichard with C. Bevilacqua and other collab.



Connecting FAANG protocols to the preparation of ISO technical standards

Draft on technical specifications in preparation (#20388) on:

• The collection, processing, transportation and storage requirements for animal 
biological materials

By: ISO (International Standard Organisation), Working group 2 of Technical 
Committee #276 in Biotechnology (led by China National Gene Bank)

Aims: Improving reliability and reproductibility of research, by providing a 
reference for the quality assessement of animal biological materials from time of 
sampling until storage in a biobank

M. Tixier-Boichard



2) “FR-AgENCODE transcripts” set: between 58,000 and 85,000 
transcripts identified, depending on species

Table 1 (Foissac et al.; bioRxiv. https://doi.org/10.1101/316091)

• Differential analyses of gene expression in liver and T cells yielded results consistent with 
known metabolism and immunity functions.



“FR-AgENCODE transcripts”:

• Distributed into four positional 
(known, extension, alternative, 
novel) and three coding (mRNA, 
lncRNA, otherRNA) classes. 

• The « alternative » class (new splice 
variants of known genes ) 
predominates in all species.

2) Analysis of new transcripts improves and extends gene structure 
annotation of the four species

Suppl. Figure 10A 
(Foissac et al.; bioRxiv. 
https://doi.org/10.110
1/316091)



Figure 4 (Foissac et al.; bioRxiv. https://doi.org/10.1101/316091)



An atlas of chicken long non-coding RNAs gathering 

multiple sources: gene models and expression across more 

than twenty tissues 
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 A large catalogue of chicken lncRNAs at the gene level by gathering different sources
4,640 from V94 ensembl => 30,084 lncRNAs

 A rough annotation of all these genes, based on their expression pattern across 21 chicken tissues and
their position relative to the nearest coding gene

Perspective:
Will use these data to study the genetic component of feed efficiency in layer chicken



• Between 26,000 (pig, liver) 
and 111,000 (pig, cd8) ATAC-
seq peaks per tissue; most 
either intronic or intergenic.

• Average peak size 600 bp for 
all species, except for 
chicken (<500 bp).

• ATAC-seq peak distribution 
within and around 
reference genes showed a 
clear signal at the TSS for all 
species 

Figure 5 (Foissac et al.; bioRxiv. 
https://doi.org/10.1101/316091)

3) Chromatin accessibility profiling



4) Genome-wide 3D interaction maps by Hi-C
of the genome of three species (liver)

From www.nature.com - July 30, 2018 6:07 PM

• High consistency with
gene expression and 
chromatin accessibility
data

Figure 8 (Foissac et al.; 
bioRxiv. 
https://doi.org/10.1101/316
091)

https://www.nature.com/articles/s41477-018-0199-5
https://www.scoop.it/t/plant-science-by-tatsuya-nobori/p/4100024795/2018/07/30/three-dimensional-chromatin-packing-and-positioning-of-plant-genomes


Dataset ID Title Species Archive

PRJEB27455
Transcriptome profiling of liver and T 
cells in 4 livestock species by the FAANG 
pilot project FR-AgENCODE

Bos taurus, Gallus 
gallus, Sus scrofa, 
Capra hircus

ENA

PRJEB27111
Chromatin accessibility profiling of liver 
and T cells in 4 livestock species by the 
FAANG pilot project FR-AgENCODE

Bos taurus, Gallus 
gallus, Sus scrofa, 
Capra hircus

ENA

PRJEB27364

High-throughput chromosome 
conformation capture of liver cells in 4 
livestock species by the FAANG pilot 
project FR-AgENCODE

Sus scrofa, Gallus 
gallus, Capra hircus

ENA

All FR-AgENCODE datasets are shared in FAANG DCC 
(http://data.faang.org)



Implement technology and analysis pipelines improvements
within new FAANG-related research programs 

GENE-SWitCH (H2020, SFS30 Scope A) was selected and is now in negotiation with the EC 

The three selected SFS30 projects (GENE-SWitCH, BOVREG and Aqua-FAANG) are committed 
to efficient clustering within FAANG. 

In addition:

Collaboration to a project proposal “Hunting for determinants of immune capacity in pigs: a 
step forward in system immunology” (PI: O. Distl, Germany; co-PIs: C. Rogel-Gaillard, S. 
Hammer). Work will include functional genome annotations focused on SLA and immune-
related traits.


