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1 Executive summary 

The grant agreement describes D6.1 as “Genome-wide homology relationships of functional 

and regulatory features established for AQUA-FAANG genomes; available for further analyses 

by partners, with long-term curation and visualization achieved via the Genomicus and Ensembl 

browsers, with an associated report on the main outcome.  Can be used to measure achievement 

of objective 6.1 (and project specific Objective 4).”  The work done to achieve D6.1 was 

addressed in Task 6.1, led and coordinated by EMBL, INRAe (working in collaboration with 

IBENS-ENS) and UEDIN. The work achieved has been delayed compared to the original 

project schedule (original D6.1 deadline was Month 16) owing to impacts of the COVID 

pandemic that have been well described in other reports. Importantly, the results achieved meet 

the standards described in the grant agreement.  

This report provides a summary of the work achieved, which has generated valuable 

comparative tools available for use in AQUA-FAANG, that are publically available and will be 

of great value to the fish research community. 

2 Final Ensembl Genomes 

A key component of D6.1 is the availability of final high-quality reference genomes for all six 

AQUA-FAANG species, which were uptaken and annotated by Ensembl across 2021. For 

information on the genomes captured under AQUA-FAANG including accession numbers, see 

https://projects.ensembl.org/aqua-faang/ and Figure 1. Within Ensembl, several important 

comparative resources are available (Herrero et al. 2016; Yates el al. 2022), including gene 

trees and associated predictions for gene homology relationships (i.e. orthology relationships 

across species; paralogy relationships within genome), which can easily be extracted for global 

data analysis. Additionally, a whole genome alignment has been generated using Cactus 

(Armstrong et al. 2020) inclusive of the six AQUA-FAANG species and zebrafish. The gene 

trees from Ensembl were used as the start point for a more refined homology prediction done 

using the SCORPiOS approach (Section 4). Both the gene trees and Cactus alignments are being 

used in Tasks 6.2 and 6.3. The gene trees, associated sequence alignments, and Cactus whole 

genome alignment have been made available to project participants in advance of the Ensembl 

https://projects.ensembl.org/aqua-faang/
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106 release via an FTP site for the project hosted by EMBL 

(http://ftp.ensembl.org/pub/misc/aqua-faang/). 

3 Genomicus browser 

As an alternative comparative genomic framework for analysis of AQUA-FAANG species, the 

final Ensembl genomes (release 106) have been uptaken to the Genomicus database and 

webserver (Nguyen et al. 2022). This work was done by project collaborator IBENS-ENS in 

close liaison with WP6 (EMBL, UEDIN). Genomicus allows researchers to quickly visualize 

the conservation of genomic regions across species and duplicated regions within species at 

different physical scales, from specific genes of interest through to genome-wide chromosomal 

comparisons (e.g. Figure 2). A permanent link to the Genomicus database inclusive of Ensembl 

106 AQUA-FAANG genomes can be found at:  

https://www.genomicus.bio.ens.psl.eu/genomicus-106.01/cgi-bin/search.pl. This database is 

publically available with full functionality, as of the release of Ensembl 106, but was shared in 

advance with AQUA-FAANG participants from January 2022. 

4 Final AQUA-FAANG homology prediction 

The Ensembl gene trees described in Section 2 were used to make a refined prediction of gene 

homology relationships using a strategy developed within the French National Research 

Agency project GenoFish (Grant No. ANR-16-CE12-0035) called SCORPiOs  (Synteny-

guided CORrection of Paralogies and Orthologies), which was recently published by Parey et 

al. (2021). This work was led by project collaborator IBENS-ENS in close liaison with WP6 

(EMBL, UEDIN). The purpose of SCORPiOs is to correct gene trees for branching artefacts 

near to whole genome duplication nodes, which for the AQUA-FAANG species (and teleosts 

generally) include the ancestral teleost WGD in addition to lineage-specific WGDs in salmonid 

and common carp evolutionary history. SCORPiOs  accounts for integrated synteny and 

phylogenetic information, and has been shown to correct ~20% of all trees with incorrect 

branching associated with the teleost WGD (Parey et al. 2021). The input to SCORPiOs was 

53,978 Ensembl gene trees, which each captured homologous genes from up to 200 species, 

inclusive of a large number of fishes including the AQUA-FAANG species. The corrected trees 

were shared back with users in the consortium via the project FTP site hosted by EMBL 

(http://ftp.ensembl.org/pub/misc/aqua-faang/). These trees will form the basis of global 

comparative analyses performed in Task 6.2 and 6.3 and will support multiple WP6 

deliverables. 
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Figure 1. Screenshot of final reference genomes and associated annotations captured under AQUA-

FAANG including assemblies generated for common carp, European seabass, turbot, Atlantic salmon 

by consortium members. The final reference genomes are available on the main Ensembl browser 

(release 106) - https://www.ensembl.org/index.html, along with a number of comparative tools that will 

be widely exploited by the fish genomics research community. 

 
 

https://www.ensembl.org/index.html


 
 
 
 

Page 7 of 7 

                      This project has received funding from the European Union’s Horizon 2020  
                      research and innovation programme under grant agreement No 817923 

 
 

Figure 2. Example of Genomicus functionality for comparative genomics using AQUA-FAANG 

species. The data shown highlights genome wide synteny (conservation of gene order) comparing the 

Atlantic salmon and rainbow trout Ensembl 106 release genome assemblies.  

 


