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Functional inference integrated in the FROGS suite

Metabarcoding principle

Determine the diversity of a environment by amplification and sequencing of a genetic marker.

One gene

Assuming that an organism has a metabolic function by the presence in the organism's genome of a known sequence having that function.

What metabolic functions are presents in a microbial community ?

GABI

Our metabarcoding analysis tool PICRUSt2: How does it work?

1. Placement of each sequence OTUs on a reference phylogenetic tree: From a table of OTUs, PICRUSt2 aligns the representative sequence of each OTUs on a phylogenetic tree reconstructed from the sequences of the 16S rRNA gene (or ITS or 18S). The 16S rRNA gene sequence tree is reconstructed from 41,926 16S rRNA gene sequences from IMG database genomes. Phylogenetic placement in PICRUSt2 is based on the output of three tools: HMMER (http://www.hmmer.org) to place OTUs, EPA-ng to determine the optimal position of these placed OTUs in a reference phylogeny, and GAPPA to output a new tree incorporating the OTU placements.

Repeat these steps for each gene Repeat these steps for each OTU -or R package is used for core hidden-state prediction functions. OTUs are corrected by their 16S rRNA gene copy number and then multiplied by their functional predictions to produce a predicted metagenome. PICRUSt2 also provides the OTU contribution of each predicted function, allowing for taxonomy-informed statistical analyses to be conducted. 

Pathways

FROGS

  Find, Rapidly, OTUs with Galaxy Solution Software for analysis of metabarcoding data • Analysis of large sets of DNA amplicon sequences (16S, ITS, rpoB…) • Accuracy and speed • Table of Abundance of OTUs (Operational Taxonomic Units) and Taxonomic Affiliations • Graphical user interface under Galaxy platform (user friendly), or command line (python) • 22 bioinformatics and statistics tools • Treatment of ITS sequences (yeasts and fungi) • Management of non-overlapping pairs of readings (ITS, RPOB, LSU or any other marker of size > 600 bases) • + 3500 downloads of FROGS anaconda.org/bioconda/frogs • At least 13 Galaxy platforms around the world offer FROGS • + 25 000 visits on frogs.toulouse.inra.fr PICRUSt2 PICRUSt (Phylogenetic investigation of communities by reconstruction of unobserved states) is an open-source tool to predict metagenomic content from amplicon-based data. The PICRUSt2 method consists of phylogenetic placement, hidden-state prediction and sample-wise gene and pathway abundance tabulation. OTU or ASV sequences and abundances are taken as input and gene family and pathway abundances are output. All necessary reference tree and trait databases for the default workflow are included in the PICRUSt2 implementation. PICRUSt2 is composed of 4 python applications. Users can run PICRUSt2 steps by steps or thanks to an inclusive command line. No graphic interface exists to run PICRUSt2 for non-expert users. Inference functional tool Douglas, G.M., Maffei, V.J., Zaneveld, J.R. et al. PICRUSt2 for prediction of metagenome functions. Nat Biotechnol 38, 685-688 (2020). https://doi.org/10.1038/s41587-020-0548-6

  

  

  Prediction of gene family copy numbers of OTUs and 3. Determine gene family abundance per sample. Gene families can be inferred among KEGG Orthologs, EC number, COGs, Pfam and TIGRFAM database for 16S marker and EC number only for ITS and 18S marker. Hidden-state prediction approaches are used in PICRUSt2 to infer the genomic content of sampled sequences. The cast-
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4. Infer pathway abundance

Lastly, pathway abundances are inferred on the basis of structured pathway mappings. Metabolic pathway are built with MinPath tool

(Ye and Doak, 2009)

. MetaCyc pathway abundances are calculated in PICRUSt2 through structured mappings of EC gene families to pathways.
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