SeqOccIn

METABARCODING

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 

  carried by GeT-PlaGe and Bioinfo Genotoul Aim of the project: Acquire expertise in the use of long read sequencing technology in 3 domains: Detailed knowledge of communities in a complex environment

•••

  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. Long enough DNA to amplify 4,5Kb region.  Low bias.  Choose the most suitable and the least biased protocol for PacBio library preparation. Pig faeces (hard to extract, inhibitors) 32 faeces samples from 16 individuals (GenPhySE) exposed or not to mycotoxine Fumonisin B1 Short Slight biases when sequencing mock DNA  Zymo DNA miniprep kit gave the best results, choosen for metabarcoding A longer barcode allows to describe more precisely a simple community.

  

  

  

  

  

  

  

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.  A longer barcode allows to describe more precisely a complex community.

Perspectives

• Further development of a taxonomic affiliation method by combining the 16S-23S, 16S and 23S databases.

• Next step is to deploy all SeqoccIn developments to the scientific community => Search for pilot projects. 

Genomic