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Why is it important?

e Diagnostic of the Health
of the Ocean

e Supports Ecosystem
Services for humanity
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i All Atlantic Ocean Forum 2025 (Brussels)

“Ocean Microbiome research enables
innovation and supports a blue economy”
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Climate Assessments
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“The representation of biological processes in Models that
inform climate assessments is very limited ”

“I challenge you to develop Ocean System Models (OSMSs)
that capture the complexity of the [Ocean Microbiome]”
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Ocean biological carbon uptake, export & sequestration
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Zhang et al. 2017
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Carbon export observations Genetic observations
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Bacillariophyta Rhizosolenia shrubsolei
Haptophyta Prymnesium pigrum
MALVII clade 4
Heterolobosea Tetramitus sp.
Picozoa Picobiliphyta
Ciliophora Zoothamnium alternans
Pirsonia Pirsonia verrucosa

clade A

Cercozoa he?2 lineage

MAST7 clade D

Bacillariophyta Pseudo-nitzschia fraudulenta

RAD-B Sticholonche sp.

Metazoa Lilyopsis

Ciliophora Spirotontonia turbinata

Bacillariophyta Rhizosolenia

Labyrinthulea Thraustochytrium sp.

Dinophyceae Protodinium simplex

Dinophyceae Fragilidium mexicanum

Dinophyceae Protodinium

Oomyceta

Haptophyta Prymnesiales

Mamiellophyceae Crustomastix sp.

Bacillariophyta Lithodesmium undulatum
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inophyceae Gonyaulax sp. clade
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Dinophyceae Gonyaulax spinifera clade 2
Dinophyceae Noctiluca scintillans
Dinophyceae Alexandrium tamarense clade 2
Dinophyceae Amphidinium clade 1
Metazoa Pelagia noctiluca

Ciliophora Mesodinium chamaeleon
Metazoa Creseis clava .

MALVII Amoebophrya ceratii

Metazoa Pecten jacobaeus

Metazoa Lestrigonus bengalensis
Ciliophora Uronema marinum

— [ Bacillariophyta Haslea spicula

Bacillariophyta Pleurosigma sp.
Bacillariophyta Raphid-pennate

Metazoa Subeucalanus mucronatus
Bacillariophyta Pseudo-nitzschia multiseries
Dinophyceae Karlodinium micrum clade 6
Dinophyceae Gymnodiniales

Acantharea Amphibelone anomala

. . © Correlation to carbon export > 0.2
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Cluster of key Taxo
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Cluster of key Metabolic Functions

FNET1 | 77% unknown or general function .:-]] 123 OGs VIP > 1
FNET2 [ 58% unknown or general func-:.:-] 54 OGs VIP > 1

0.0 0.2 0.4 0.6 0.8 1.0

O Function unknown O Post-translational modification, protein turnover
@ General function prediction only B Cell wall/membrane/envelope biogenesis

O Carbohydrate transport and metabolism O Lipid transport and metabolism

@ Transcription @ Translation, ribosomal structure and biogenesis
@ Inorganic ion transport and metabolism @ Co-enzyme transport and metabolism

B Replication, recombination and repair @ Secondary metabolites biosynthesis, transport
@ Signal transduction mechanisms O Cell motility

@ Energy production and conversion B Nucleotide transport and metabolism

Guidi et al. 2016
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Key taxa of the Cluster
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DeVries & Weber 2017
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Link modelled Cluster diversity & modelled Carbon export

Shannon diversity index (normalized 0 — 100)

Modeled particle export (mgC m2 d-1)
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Scientific Use Case Objectives

(/2 0SC | Federation

 Seamless Authentication and Authorisation
 Catalogues of connected Services & Research Products
 Augmented Storage and Compute Capacity



Scientific Use Case Objectives

Demonstrate how linking EOSC Nodes
enables research & innovation

Node Data Terra

Environment
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NUDISware

BRIGHT SOLUTIONS

Carbon-Plankton Dynamics

Global Fisheries Atlas

O Ee0SC Node  Digital Twin of the Ocean

Environment

Relevant Node Services

~omeEeTEe © Dato Lake

bt e Virtual Labs
orkbenches for
Essential Ocean e Workbenches

Variables (EOVs)

A number of data-intensive Workbenches for
selected Essential Ocean Variables (EOVs) are
being developed and tested in Blue-Cloud

2026. Ocean and Data scientists willimplement
efficient workflows that allow armonise,
validate and qualify large and various
sources, exploiting the blue analytical service:

available in the Blue-Cloud Virtual Research
Environmen t.

Coastal currents from Fish, a matter of scales



Dynamic
Data access

Automated
Pre-processing

Ensemble
model

Quality
flags

Spatial
projections

CHEeOSC Node \ Life Sciences Connect

Health & Food

Global Observations (biomolecular)
Ocean Microbiome taxonomy
Ocean Microbiome functions

< €O0SC Node | Digital Twin of the Ocean

Environment

Ensemble of Machine Learning Models
Global maps of the predicted
Ocean Microbiome genetic potential
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Thank you

T S
S R
/ 1N ™ -
o NN
/ | \ o
~

Ocean Microbiome

Biological sequestration of carbon in the Ocean
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