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Agenda

• The ATLASea program

• Structural annotation

• Annotation workflow

• First results on marine eukaryotic genomes
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ATLASea program

• An 8-year program with €41 million in funding under the France 2030 framework

• Directed by the CNRS and the CEA 

• To sample and sequence 4500 species in the French EEZ

• To bank taxonomically identified frozen samples in a dedicated ATLASea collection

• To provide data freely in a dedicated portal with comparative genomics tools

• To train students and researchers in taxonomy, computational genomics through a 
PhD programme, Master bursaries and summer

• To establish and fund consortia to exploit data in scientific pilot projects

https://upload.wikimedia.org/wikipedia/commons/9/92/LOGO_CEA_ORIGINAL.svg


DIVE-Sea sampling expedition in Roscoff – April 2026 

Station Biologique de Roscoff (CNRS/SU)

28/03/2026 – 11/04/2026

631 species sampled



SEQ-Sea strategy

Kmer distribution, genome size, 

heterozygosity rate

Taxonomic assignation : correct 

species, contaminants

Long read assembly

Scaffolding

Manual curation

Gene prediction Assembly submission (EBI)

Short-read

sequencing

Nanopore or PacBio

sequencing

Hi-C sequencing

Short-read

RNA-Seq

QC

Assembly

Automated pipelines

Laboratory 
Information 

Management 
System

Review

https://upload.wikimedia.org/wikipedia/commons/9/92/LOGO_CEA_ORIGINAL.svg


ATLASea: Where are we today? 
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ATLASea: Where are we today? 

ATLASea is currently the EBP project that has generated the largest number of marine genomes
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The importance of obtaining chromosome-scale assemblies

Chromosomal-scale and 
validated assemblies
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The importance of obtaining chromosome-scale assemblies

Chromosomal-scale and 
validated assemblies

+

gene
annotation



Structural annotation in eukaryotic genomes

=> Gene prediction of eukaryotic genomes requires dedicated workflows

• Subdivided into exon and intron (spliced out during post-
transcriptional processing)
• Transposable elements, non-coding RNAs, pseudogenes

https://commons.wikimedia.org/
Guigó R. Genome annotation: From human genetics to biodiversity 

genomics. Cell Genomics, 2023



Eukaryotic gene prediction is challenging

The "average" eukaryotic gene does not exist

Every characteristic of a gene can vary by several orders of magnitude

Feature Typical range

Gene length 100 bp → >2 Mb

Number of exons 1 → >300

Exon length <10 bp → several kb

Intron length <30 bp → >1 Mb

Isoforms 1 → dozens

UTR length 0 → several kb

Expression very low → extremely high

No single prediction model can accurately describe all eukaryotic genes



Genoscope workflow for eukaryotic gene prediction 

• We developed a workflow to predict 
coding genes in eukaryotic genomes

• Data integration is performed using in-
house tool, named gmove

• Gmove is calibration-free and can be 
applied to different organisms

http://www.genoscope.cns.fr/gmove
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Selection of protein evidences to identify conserved genes
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Selected protein sequences for gene prediction

RefSeq annotations are generally of higher quality

Some phylogenetic groups have few RefSeq annotations



Alignment of selected proteins
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Alignment of selected proteins



Gene A Gene B

Conserved protein alignment

« Merged » mapping

Split genomic regions at long introns (>10 kb)
• Realign proteins to both resulting subregions
• Retain split alignments only when they outperform a single alignment

Conserved protein alignment Conserved protein alignment

Alignment of selected proteins: the case of tandemly duplicated genes



Alignment of selected proteins
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RNAseq data to detect expressed genes
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Only a few genomes have publicly available RNA-Seq data RNA-Seq data quality is low for some phylogenetic groups

RNAseq data to detect expressed genes



Gmove – Gene Modeling using Various Evidence
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Quality assessment of gene predictions

Annoaudit workflow

https://github.com/ERGA-consortium/AnnoAudit

• General metrics (number of genes, coding sizes…)
• Orthologous genes (BUSCO, OMArk, BRH)
• Coding assessment (psauron)
• RNAseq support

https://github.com/ERGA-consortium/AnnoAudit


Quality assessment of gene predictions

Estimate proportion of 
potential split and fused genes 

Reference annotation if:
• Psauron ≥ 0.90 
• Δ BUSCO (complete) ≥ −10 
• Split + fusion ≤ 30% 

Otherwise: draft annotation



ATLASea: Where are we today? 



Quality of a gene
dataset seems to be
correlated to the 
phylum of the 
annotated species
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Take home message

• Over 2,500 samples received at Genoscope

• Over 1,000 species sequenced using short reads technology

• 300 genome assemblies submitted to public repositories

• Annotation workflow has been validated on the first 50 genome assemblies

Next steps:

• Annotate genomes as soon as both the genome assembly and RNA-Seq data are available

• Release annotated genomes through the ATLASea data portal

• Implement large-scale reannotation workflows to leverage the growing collection of ATLASea

genomes

29



Acknowledgements

DIVE-Sea:
B. Bed’Hom
L. Le Gall
T. Perez
S. Bertrand
B. Ernande
L. Guidi

M. Travers-Trollet
G. Illien
F. Clément
F. Bellugeon
B. Girard
S. Chagnoux
I. Probert

K. Boujbara
J-L Jung
P. Gourvil
C. Bachy
R. Garnier
D. Vaulot

Administration (CNRS):
C. Ferras
S. Djian

S. Capelle
N. Plantey
C. Bousquet

BYTE-Sea:
E. Corre
P. Durand
A. Breteaudeau
A. Louis
L. Guegen

A. Cormier
O. Sallou
G. Le Corguille
O. Collin
L. Leroi
P. Aufret

Coordination committee:
H. Roest Crollius
P. Wincker
B. Bed’Hom

J-M. Aury
E. Corre
C. Chapperon

WHEEL-Sea:
H. Roest Crollius
P. Wincker
S. Bertrand
S. Mona
M. Origas

SEQ-Sea:
J-M. Aury
C. Scarpelli
P. Oliveira
J. Rigonato
C. Menguy
E. Jacoby
K. Labadie
C. Cruaud
A. Moussy

J. Poulain A. Couloux
F. Gavory B. Noel
S. Mangenot S. Duprat
E. Teodori Y. Dussert
S. Engelen P. Doan
A. Ndar P. Mielle
B. Istace K. Ziane
L. Demirdjian ……

www.atlasea.fr

Corinne Da Silva

Benjamin Noel

France Denoeud

Khaoula Ziane

Marc Wessner Phuong Doan



Questions ?


