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La Station Biologique de Roscoff

● 1872 - Antoine Lacaze-Duthiers (150 years ago)

● CNRS and Sorbonne Université

● Staff: 350

● Students : 1,000-2,000 per year
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Ecologie of Marine Plankton team
● Scientists: 14

● Staff: ~ 40

● Research themes:

□ Viruses

□ Bacteria

□ Cyanobacteria

□ Symbioses

□ Parasitism
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Roscoff Culture Collection
● Largest marine algal collection

● 9,500 strains distributed

https://roscoff-culture-collection.org/



• The PR2 ecosystem

• Protist Ribosomal Reference (PR2) database

• PR2 primers 

• metaPR2

HistoryHistoryOutline



Metabarcoding



pr2-primers pr2-database metapr2

Metabarcoding



The PR2 database
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PR2 reference database
● Created in 2010 (Biomarks project)

● 240 199 annotated sequences

□ nuclear 18S rRNA
□ plastid 16S rRNA (PhytoRef)

□ bacteria and archaea 16S rRNA

□ rRNA operons (web interface)

● Unified taxonomy (9 ranks from domain to species)

● Quality control (e.g. > 500 bp., N < 20, no "NN")

● Metadata (e.g. coordinates, environment)

● Link to other databases (e.g. GBIF)

● Species functional annotation (e.g. ecological function)

● Web interface / Flat file

● Main use: taxonomic annotation of metabarcodes
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History
● Item

● 

Citation
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Annotation - Eukref
● Item

● 

https://pr2-database.org/eukref/about/
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Annotation - Eukref
● Simplified pipeline

● Adapt more closely to PR2 structure

● Groups annotated

● Picozoa

● Chloropicophyceae

● Red algae

● Metazoa

● Dinoflagellates

● Basal fungi

● …

https://pr2-database.org/eukref/about/
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Annotation - Contributions

https://pr2-database.org/documentation/pr2-taxonomic-groups/
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Management
● MySQL database

● R scripts for:

● importing

● exporting

● validating

● Data provided as

● text files (for dada2, mothur)

● fasta (phylogeny)

● R package
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R package
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Web interface
● Built with R shiny

● Panels

□ Taxonomy

□ Sequences

□ Download

□ selected

□ full

□ Query

https://app.pr2-database.org
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More than 1,700 papers citing PR2

https://pr2-database.org/papers/papers-citing-pr2

N
um

be
r 

of
 c

it
at

io
ns

 p
er

 y
ea

r



19 / 42

Latest version - 5.1 - April 2025
● Update of some groups

●   Picozoa

●   Choropicophyceae

●   Rhodophyta

●   Dinophyceae

●   Foraminifera

● New sequences from GenBank

● Fixing taxonomy

● Link to GBIF

● Functional traits

● HAB (Harmful Algal Bloom) species

● ecological function - from Sommeria-Klein et al. 2021

● Web interface to Ribosomal Operon Database (ROD)



• Integration of taxonomy into GBIF (in progress)

• Need more participation from taxonomy experts

• Full operon
• Include metagenomic data ?

• Functional annotation
• Trophic mode (photo, hetero, mixo…)

• Size group (pico, nano, micro…)

• Other genes: coi

HistoryHistoryWhat's next for pr2-database



The PR2 primer database
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18S rRNA primers
● Wide diversity of primers and sets

● No database for protists

● Taxonomic specificity of primers?

Vaulot, D., Mahé, F., Bass, D., Geisen, S., 2022. pr2-primer: an 18S rRNA primer database for protists. Molecular Ecology Resources 22, 168–179. 
https://doi.org/10.1111/1755-0998.13465
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pr2-primers database

https://app.pr2-primers.org
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In silico analysis against PR2

● Mismatches #

● Mismatches position

● Amplicon size Precomputed
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Test your own



• Update PR2 to  5.1.0

• Include ROD database

• Add more primers

• ITS/28S primers 

HistoryHistoryWhat's next for pr2-primers
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The metaPR2 barcode database
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Motivation
● In the last decade, many metabarcoding studies

● Data hard to compare:

□ Different primers

□ Different processing

□ Different similarity levels

● Processed data usually not available

● Metadata not available

● Few global datasets used (Tara, Malaspina)

● These datasets only temperate and tropical marine
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metapr2 - strategy
● Scan papers

● Start from raw data (fastq) available from GenBank SRA 

● Use dada2 pipeline producing ASVs

□ Different datasets are comparable

● Annotate taxonomy with PR2

● Integrate metadata

□ Latitude and longitude

□ Depth

□ Substrate (water, ice, soil)

● Data stored in MySQL database 

● Develop web interface using R shiny

Vaulot, D., Sim, C.W.H., Ong, D., Teo, B., Biwer, C., Jamy, M., Lopes dos Santos, A., 2022. metaPR2: a database of eukaryotic 18S rRNA metabarcodes with an 
emphasis on protists. Molecular Ecology Ressources 
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metapr2 - version 2.1
● Datasets: 59

□ Tara Oceans (reprocessed with dada2)

□ Malaspina

□ Ocean Sampling Day - 2014 & 2015

□ Arctic datasets

□ Deep Sea

□ Lakes, Rivers, Soils

● Samples: 6,200

● ASVs: 90,000

● Annotated with PR2 version 5.0.1

https://app.metapr2.org
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Samples and ASVs
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Web interface
● Built with R shiny

□ Available also as R package

● Panels

□ Datasets

□ Treemaps

□ Maps

□ Barplots

□ Diversity

□ Query

□ Download

https://app.metapr2.org
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Web interface

Alpha and beta diversity

Maps Query



34 / 42

Biogeography

Yau et al.., 2020. Mantoniella beaufortii and Mantoniella baffinensis sp. nov. (Mamiellales, Mamiellophyceae), two new green algal species from the high arctic. 
Journal of Phycology 56, 37–51. https://doi.org/10.1111/jpy.12932
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Svalbard diatoms

Šupraha, L. et al., 2022. Diversity and biogeography of planktonic diatoms in Svalbard fjords: the role of dispersal and Arctic endemism in phytoplankton community 
structuring. Elementa: Science of the Anthropocene 10, 00117
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Biogeographic distribution types

Šupraha, L. et al., 2022. Diversity and biogeography of planktonic diatoms in Svalbard fjords: the role of dispersal and Arctic endemism in phytoplankton community 
structuring. Elementa: Science of the Anthropocene 10, 00117
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Polar genotypes

Šupraha, L. et al., 2022. Diversity and biogeography of planktonic diatoms in Svalbard fjords: the role of dispersal and Arctic endemism in phytoplankton community 
structuring. Elementa: Science of the Anthropocene 10, 00117
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Cosmopolitan genotypes

Šupraha, L. et al., 2022. Diversity and biogeography of planktonic diatoms in Svalbard fjords: the role of dispersal and Arctic endemism in phytoplankton community 
structuring. Elementa: Science of the Anthropocene 10, 00117
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Distribution in Svalbard fjords

Šupraha, L. et al., 2022. Diversity and biogeography of planktonic diatoms in Svalbard fjords: the role of dispersal and Arctic endemism in phytoplankton community 
structuring. Elementa: Science of the Anthropocene 10, 00117



• More datasets
• antarctic, tropical, equatorial
• soils, sediments
• freshwater
• microbiomes

• Reannotate with PR² version 5.1
• Include long read metabarcodes ?

HistoryHistoryWhat's next for metapr2
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Thanks to all PR2 contributors
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Social
Web site: https://pr2-database.org/ Moving from Slack: https://matrix.to/#/#pr2:matrix.org


