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• PR2

• PR2 primers

• metaPR2

• Open Discussion
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The PR2 database
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Key features
● Unified taxonomy (8 ranks from kingdom to species)

● 197 602 sequences

□ nuclear 18S rRNA

□ plastid 16S rRNA (PhytoRef)

□ bacteria and archaea 16S rRNA

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

● Metadata (e.g. coordinates, environment)

● Version 4.14.0 released in May 2021

● Web site: https://pr2-database.org/

Guillou. et al. 2013. The Protist Ribosomal Reference database (PR2): a catalog of unicellular eukaryote Small Sub-Unit rRNA sequences with curated taxonomy.
Nucleic Acids Res. 41:D597–604.
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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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More than 700 papers citing PR2

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



• Web interface (end 2022)

• Version 4.15 (early 2023) - update of some groups

• Full operon

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

• Size group (pico, nano, micro…)

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 from 4.12.0 to 4.14.0

• Add more primers

• ITS/28S primers

HistoryHistoryWhat's next for pr2-primers



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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Strategy
● Scan papers and build database

● 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. In press in Molecular Ecology Resources. Deposited to BioRxiv https://doi.org/10.1101/2022.02.04.479133
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metapr2 version 1.0
● Datasets: 41

□ Tara Oceans (reprocessed with dada2)

□ Malaspina

□ Ocean Sampling Day - 2014 & 2015

□ Arctic datasets

□ Deep Sea

□ Lakes, Rivers, Soils

● Samples: 4,150

● ASVs: 90,000
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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
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Web interface

Alpha and beta diversity

Maps
Query
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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



• Datasets
□ Version 2.0 (nov. 2022) :

□ 18 new datasets

□ Clustered ASVs

□ Bug fixes and improved visualization

□ New panels (taxonomy)

• Planned
□ More datasets (soils, freshwater, microbiomes)

□ Heatmaps

HistoryHistoryWhat's next for metapr2
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Team

Stefan Geisen Fred Mahé David Bass

pr2-primers

pr2-database

metapr2



Evolution of PR2
• Web interface
• Number of taxonomic levels
• Long sequences

How to get help on annotation ?
• Community call
• Workshop (2 weeks ?)

HistoryHistoryOpen discussion
Funding needed, where to find ?
• Cloud resources
• Web and script development
• Workshops

Project structure
• Core team
• Scientific committee


