What is metabarcoding?

• Some DNA fragments are highly conserved within a species and variable between species. These are the genetic markers or barcodes.

• Metabarcoding, by identifying barcodes through sequencing, allows blind identification of all species present in a sample at once. • Implemented an optimized process to performed long read metabarcoding on 16S and 16S-23S with PacBio HiFi technology :

• 16S-23S region is more informative than full length 16S

• Problem remains with the database exhaustivity that require time to be completed 

Conclusions

••

  Gene encoding the 16S subunit of ribosomal RNA • Highly conserved gene in all bacteria • Highly conserved regions (for primers) interleaved with variable regions (bacteria identification) • Choice of the regions depends on the community to be analyzed Ribosomal RNA: bacterial markers Comparison of different hypervariable regions of 16S rRNA Number of taxa identified at each taxonomical using individual and concatenated hypervariable regions of the 16S rRNA gene. • Analysis of a combination of sequences from V2 to V9 regions identified more taxa. Pig faeces (hard to extract, inhibitors) 32 faeces samples from 16 individuals (GenPhySE) exposed or not to mycotoxine Fumonisin B1 • Short read (V3-V4) data available validation on short read (V3-V4 region)  Slight biases when sequencing mock DNA  Zymo DNA miniprep kit gave the best results, choosen for metabarcoding (Mock bact) https://www.pacb.com/wp-content/uploads/Multiplexed-Amplicon-Library-Preparation-Using-SMRTbell-Express-Template-Prep-Kit-2.0-%E2%80%93-Customer-Training.pdf  Protocols have been tested with 16S and 16S-23S barcodes on mock and pig faeces samples https://www.pacb.com/wp-content/uploads/Multiplexed-Amplicon-Library-Preparation-Using-SMRTbell-Express-Template-Prep-Kit-2.0-%E2%80%93-Customer-Training.pdf  Protocols have been tested with 16S and 16S-23S barcodes on mock and pig faeces samples www.pacb.com/wp-content/uploads/Multiplexed-Amplicon-Library-Preparation-Using-SMRTbell-Express-Template-Prep-Kit-2.0-%E2%80%93-Customer-Training.pdf  Protocols have been tested with 16S and 16S-23S barcodes on mock and pig faeces samples A longer barcode allows to describe more precisely a simple community.



  This pipeline allows to perform assembly, taxonomic affiliation of contigs, functional annotation and binning of contigs. /forgemia.inra.fr/genotoul-bioinfo/metagwgs •Genomic signature •Differential contig depth  The Genotoul bio-info platform has developed a metagenomic shotgun pipeline for the analysis of Illumina and PacBio HiFi sequencing data. The PacBio HiFi part was developed during SeqOccIn project.
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Bioinformatics process for metabarcoding

Sequencing Demultiplexing

Each index is assignes to its original sample

Denoising and clustering

Sequences are groupes by similarity. Amplification and sequencing errores are masked.

Taxonomic affiliation

Each group is affiliated with a taxon through a reference database.

Abundance table

Detect and count the taxa present in each sample.