-from different genomes -with polymorphism (SNPs and large structural polymorphism) -with no close reference genome (most of the time)

Reference guided genome assembly in metagenomic samples

Objectives :

Assemble an genome of interest -from metagenomic reads, -using a remote reference genome -detecting stuctural polymorphism Existing methods :

Successful assembly of a bacterial genome in one circular contig Discovery of unknown phage structural variants

Degnan 2008 [START_REF] Degnan | Diverse Phage-Encoded Toxins in a Protective Insect Endosymbiont[END_REF] -7 known variants known, differing by a ~5kb virulence cassette

Results :

-3 new phage variants discovered in 5 samples -Coabundant phage successfully assembled in 3 samples

+

Assembly is reference-free

-Assembly first

De novo metagenomic assembly + contig taxonomic assignation

Ex : MegaHit[1] + Blast

Mapping first

Assembly of reads Mapped on reference

Ex : BWA+Minia [START_REF] Chikhi | Space-efficient and exact de Bruijn graph representation based on a Bloom filter[END_REF] Hybrid stategy

Reference guided assembly Local assembly of the regions diverging from the reference Ex : MitoBim [START_REF] Hahn | Reconstructing mitochondrial genomes directly from genomic nextgeneration sequencing reads -A baiting and iterative mapping approach[END_REF] Assembly 

  Cervin Guyomar, Wesley Delage, Fabrice Legeai, Christophe Mougel, Jean-Christophe Simon, Claire Lemaitre To cite this version: Cervin Guyomar, Wesley Delage, Fabrice Legeai, Christophe Mougel, Jean-Christophe Simon, et al.. Reference guided genome assembly in metagenomic samples. RECOMB 2018 -22nd International Conference on Research in Computational Molecular Biology, Apr 2018, Paris, France. pp.1. halpolymorphism) An hybrid approach : -Mapping reads and assembly of conserved regions -Gapfilling of diverging regions with all reads Reads mapping on the remote reference (BWA) Assembly (Minia) Output : super-contigs (fasta) + gfa format MindTheGap algorithm -De Bruijn graph assembly starting from a contig end kmer -Search target kmers in the contig graph 2 solutions between contig 1 and contig 2 1 solution between contig 1 and contig 3 Metagenomic readset All the reads Results in the pea aphid holobiont Metagenomics = A mixture of reads :

→

  Need for a tool dedicated to guided assembly in metagenomic context MindTheGap results -One-contig for 30 samples -Genome length close to the real reference -On average 7 times faster than Megahit Assembly of Buchnera aphidicola from 42 pea aphid metagenomic samples [5] using Buchnera genome from another species Assembly of the phage APSE from 42 pea aphid metagenomic samples In developpment on GitHub https://github.com/GATB/MindTheGap/tree/contig_dev