






Equivalent of 10,000 human 
genomes sequenced
~300 billion metagenomic reads

A considerable opportunity to better understand
the genomic diversity of plankton

We need to solve a complex metagenomic puzzle  



Genome-resolved metagenomics
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§ Nearly 1,000 metagenomes
§ 280 billion metagenomic reads
§ 11 large co-assemblies by region
§ 12 million contigs > 2.5 kbp



The “classic” automatic binning approach



“Constrained binning” and the metabins



Total of 2.550 metabins
(large bins containing
multiple genomes)



A curated eukaryotic MAG (example 01)



A curated eukaryotic MAG (example 02)



Total of 2.550 metabins
A long journey of manual
binning & curation …
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ü 40 heterotrophic bacterial diazotrophs: 
more abundant compared to the cyanobacterial 
diazotrophs ! (ISMEj - 2021)

Total of 2.550 metabins
~2,000 bacterial & archaeal MAGs
(all >70% complete)



ü 40 heterotrophic bacterial diazotrophs: 
more abundant compared to the cyanobacterial 
diazotrophs ! (ISMEj - 2021)

ü 2 non-diazotrophic Trichodesmium species: 
not all Trichodesmium colonies & filaments can 
fix nitrogen ! (PNAS - 2021)

Total of 2.550 metabins
~2,000 bacterial & archaeal MAGs
(all >70% complete)



ü 40 heterotrophic bacterial diazotrophs: 
more abundant compared to the cyanobacterial 
diazotrophs ! (ISMEj - 2021)

ü 2 non-diazotrophic Trichodesmium species: 
not all Trichodesmium colonies & filaments can 
fix nitrogen ! (PNAS - 2021)

üRecovery of eukaryotic MAGs en masse: 
functional convergence of distantly related 
eukaryotic lineages ! (Cell Genomics - 2022)

Total of 2.550 metabins
~2,000 bacterial & archaeal MAGs
~700 eukaryotic MAGs (all > 10 Mbp)



































Together!








