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Analysis and Bioinformatics for Marine Science
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A National and European projects

6 PIA-PEPR-PPR as scientific or work package leaders

MUDISALS : Mutualised Digital Spaces for FAIR Life Sciences (infrastructure - e-infrastructure - marines data management)

AO-EMBRC : Augmented-Observatories of EMBRC (e-infrastructure - marines data analysis)

The EMERGEN consortium : conducting genomic surveillance of SARS-CoV-2 variants in France. (e-infrastructure)

ABROMICS : a digital platform on antimicrobial resistance to store, integrate, analyze and share multi-omics data (e-infrastructure)

PPR : FUTURE-OBS : Augmented Observatory for Coastal Socio-ecosystems (marines data management)

PEPR : ATLASEA : Atlas des génomes marins : des données massives a I'innovation. (infrastructure - e-infrastructure - genomic data management / analysis)

+ EMBRC-Fr, Idealg, Oceanomics , IFB/RENABI parts 1,2

9 ANR projects as partners European projects

° EOSC Life (2019-2023)
(Workflow management)
) EMBRIC H2020 (2015/2019)

(Observation data management)

2 National in-situ observation projects

° ELIXIR
° SNO PHYTOBS (Marine metagenomics, Diversity, Galaxy)
° SNO BENTHOS . ESFRI EMBRC-Europe project

(e-infrastructure) 5


https://www.france-bioinformatique.fr/actualites/mudis4ls-le-projet-despaces-numeriques-mutualises-pour-les-sciences-du-vivant/

ABiMS indicators

Trainees
Collaboratives projects Publications Acknowledgment thematic schools
2017-2022 231 84 101+ 492 +480
2023 49 (on going) 17 12 63 +100
Softwares /DB
UMR7144

UMR 8227

FR2424
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Bioanalysis : Biodiversity projects

A

Metabarcode analysis
SOMLIT ASTAN time series
TARA Ocean analyses

Tonga volcanic arc

Several holobionts analysis

Metagenome analysis

Metagenome Virus. A. C. Baudoux (Roscoff)
Metagenome viral Oysters. JM. Escoubas (Montpellier)
Metagenome Brown algae holobiont

Venise Laguna

Diversity / population analysis: o
° Larvomix. AquaNIS F. Viard (Roscoff)
° RAD seq : Jaera, Ectocarpus T. Broquet (Roscoff)
° Fishes Coastal Rocky environnement

Rhfzaria
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Alveolata

sisthokonta
Reference database =
° Marine Micro Eukaryotic transcriptomes reference database (Roscoff— Genoscope-EBI)
° Eukbank: Global eukaryotic diversity (Roscoff- Tara consortium)
° Coastal Invasive species 7
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Software Engineering: Developing Data Manipulation Tools

-Stat.l.(;r..-Blblogl.t.];.Jc
de Roscoff
m p

Software Engineering: panel of activities (requirement collection, specification, development, testing,
deployment) producing software applications in response to specific needs for which no shrink-wrapped
solutions are available.

Primarily : Web applications exposing the contents of databases (visualise / search / export / curate).

Sequence-oriented

Biodiversity-oriented

Welcome to BenthOBS-B!

. :;-:;
Bentf\OBS-B database
SulfAtlas HMM MyGOD Benthobs-B
ulfAtias Charlotte A. + UMR7144 + BGO + MIO
Pernelle + UMR8227 + CEA : Jukka + FR2424/SO + SNO BenthOBS

httos://sulfatlas.sb-roscoff.fr/sulfatlashmm https://test.sb-roscoff.fr/mygod https://benthobsb.sb-roscoff.fr
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FAIR management of marine data
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Consolidation of issues and practices
Capitalising on skills through pooled recruitment
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Ifremer organization: 4 research departments

WORKFORCE OF

iﬁng " PEOPLE
IFREMER [ECEC Sy
]
1 1 1 1
Department Department Department Department
RESSOURCES BIOLOGIQUES RESSOURCES PHYSIQUES ET OCEANOGRAPHIE ET INFRASTRUCTURES DE
ET ENVIRONNEMENT ECOSYSTEMES DE FOND DE DYNAMIQUE DES RECHERCHE ET SYSTEMES
MER ECOSYSTEMES D’INFORMATION
I T T T T @
WC NGE  ERCARGO  [ISI [SiSMiER
General HR & account Marine Software French National X
informatics management profilers engineering Marine Data o _ :

Centre

seat/ == NODC

Péle de Calcul
et de Données
Marines

DATARMOR
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Location

Ifremer, Centre Bretagne, Plouzané

SeBIMER

Bioinformatique marine

12



A very brief history of SeBiMER

Start of Bioinformatics Creation of
support for Ifremer SeBiMER

research teams New hire

%

Biogenouest

P

2010 2013 _2019 2022 2024

1 permanent staff 2"d permanent staff 6 permanent staff
Technical support only

5t Original missions:

- Pooling the bioinformatics activities of Ifremer
- Active collaboration with research teams

- Focus on transversal bioinformatics activities

https://sebimer.ifremer.fr 13



SeBiMER missions

DATARMOR supercomputer

- 260 bioinfo accounts

- 580 softwares / 203 public data sets
- Galaxy and cmdline access

- Training sessions on HPC uses, FAIR data

management, Metabarcoding, Genome
assembly, Transcriptomics, Nextflow

- Bioinformatics teaching (Master 2,
University of Rennes; with ABiMS and Genouest)

Partners of research projects:

- 60 projects since 2019
- European projects (FAIR-EASE)
- National projects (ATLASea)
- eDNA Observatory (ROME)

A
)
ENhENA
Bioinformatics data
management protocol & tool

Free and open-source
softwares, pipelines &
training materials:

https.//qgitlab.ifremer.fr/bioinfo
B Aras Lo Rici 14



SeBiMER team

Patrick Durand, PhD Laura Leroi, engineer
Manager ¢

Q. 2018-now

2017-now

Pauline Auffret, engineer

2022-now

David Goudenege, PhD
@ €

2024-now

Marie Jossé, engineer
9, + Master students ; (IS1/SeBIMER)
3 in season &
' 2023-2025

Cyril Noél, PhD Alexandre Cormier, PhD
880 e @&
2019-now 2020-now

15



About FAIR data management for bioinformatics projects

* Data handling of DNA sequencing information... mostly: huge text files (fastq.gz format)

ID | @400801:988:000000000-KYPK9:1:1101:9531:14493 1:N:0:320
DNA | CGTCAGATGTGTATAAGAGACAGCATGGGAGG
+
Score | BCCCCCFFFFFFGGGGGGGGGGHHHHHHHHGG

Standard fastq file

x several millions

* Currently: 280+ data projets; 60Tb of raw sequencing data on DATARMOR

(mostly: eDNA, RNASeq, WGS)

16



About FAIR data management for bioinformatics projects

* Metadata management describing experiment and sequence files; must follow
international standard such as those from ENA (European Nucleotide Archive)

A
)
EIVAW - 1.  Collect metadata
V @ T h E N A 2. Validate everything
T by SeBiMER 3. Upload to ENA

RAW Reads ta Ana
— .- - - | T

Biomaterial

« the metadata model » « the metadata model implementation
for data validation and brokering »

https://gitlab.ifremer.fr/bioinfo/workflows/athena .



FAIR data management cycle for bioinformatics projects at Ifremer

Data management

From data retrieval to public delivery

to scientific community
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Biogenouest
GIS Bretagne / Pays de la Loire

0\ The network of technological core
. Facilities of the Westernsfrance n life
Biegenctest | gejences and-the environment!

* 22 institutions - 34 technological platforms — 428 people — 11 national research infrastructures
* 7 areas : genomics, proteomics, functional exploration, bio-imagery, structural analysis and metabolomics, bioinformatics

Bioinformatics area
SeBiMER ABIMS Genouest BiRD

biogenouest.org

* Biogenouest bioinformatics area focus on:

Pooling resources

Pooling knowledge and know-how

Enhancing team skills

Joint training

Joint projects (FP management)

Links with IFB (Institut Francais de Bioinformatique)

20



ABIMS - SeBIMER synergies

Training and teaching

e Since 2014, schedule several sessions on phylogeny analysis,
metabarcoding data analysis, genome assembly and annotation;

e Since 2024, teaching on FAIR principles applied to genome
assembly, Master of Bioinformatics, University of Rennes;

e Some trainings and teachings are organized with Genouest,
sometimes in the context of EBAIl and IFB

21



ABiIMS - SeBiIMER synergies

R&D projects

MyGOD: a web-based platform to analyse, visualize and share eDNA-based diversity
data (project funded by Biogenouest);
Phaeoexplorer: a web-based platform to analyse, visualize and share RNASeq data of

viruses,
BEAURIS: a Gitlab CI/CD pipeline to compile and push on production web portals to
share and visualize genomes data (project headed by Genouest);

ORSON: a Nextflow pipeline to annotate genomics and transcriptomics data
- BEAURIS and ORSON expected to by applied on 4500+ genomes produced by the
ATLASea project (2023-2028)

22



NIVLS

EventsR
@cCoORrRumy STD) e ) / IFB 2ot UNIVERSITE

ABIMS - SeBIMER synergies

Co-organisation : C. Noél (Ifremer), E. Corre (ABiMS), E. Morin (INRAe)
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