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✓ Different parameters ✓ Possibility to skip certain steps

What bioinformatics solution exists to process whole metagenome shotgun data? ATLAS [3]

Annotation of genes

Possible skipping cutadapt [START_REF] Martin | Cutadapt removes adapter sequences from high-throughput sequencing reads[END_REF] sickle [START_REF] Joshi | Sickle: A sliding-window, adaptive, quality-based trimming tool for FastQ files[END_REF] bwa mem [START_REF] Li | Fast and accurate short read alignment with Burrows-Wheeler Transform[END_REF] kaiju [START_REF] Menzel | Fast and sensitive taxonomic classification for metagenomics with Kaiju[END_REF] kronaTools [START_REF] Ondov | Interactive metagenomic visualization in a Web browser[END_REF] metaspades [START_REF] Nurk | MetaSPAdes: a new versatile metagenomic assembler[END_REF] or megahit [START_REF] Li | MEGAHIT: an ultra-fast single-node solution for large and complex metagenomics assembly via succinct de Bruijn graph[END_REF] S2

S3 Contig 1.2 Gene 1 Gene 2 Contig 1.3 Gene 1 bis Gene 3 S1 S1 S2 S3 S1 S2 S3
prokka [START_REF] Seemann | Prokka: rapid prokaryotic genome annotation[END_REF] S3 bwa mem, samtools markdup [START_REF] Li | The Sequence Alignment/Map format and SAMtools[END_REF] Filter_contig_per_cpm.py

Taxonomic affiliation of bins

Binning of contigs

Possible skipping

Input from part 1 metagWGS: quantification and affiliation cd-hit-est [START_REF] Fu | CD-HIT: accelerated for clustering the next-generation sequencing data[END_REF] bwa mem, featureCounts [START_REF] Liao | featureCounts: an efficient general purpose program for assigning sequence reads to genomic features[END_REF] BAT [START_REF] Von Meijenfeldt | Robust taxonomic classification of uncharted microbial sequences and bins with CAT and BAT[END_REF] bowtie2 [START_REF] Langmead | Fast gapped-read alignment with Bowtie 2[END_REF], metabat2 [START_REF] Kang | MetaBAT 2: an adaptive binning algorithm for robust and efficient genome reconstruction from metagenome assemblies[END_REF] diamond [START_REF] Buchfink | Fast and sensitive protein alignment using DIAMOND[END_REF], aln2taxaffi.py

S1 S2 S3 S1 S2 S3 Gene 1 … 5+ Gene 2 2+ 1+ 0+ S1 S2 … …
Length and number of contigs Diet contaminated with FB1 mycotoxins [START_REF] Pinton | Effect of deoxynivalenol and other Type B trichothecenes on the intestine: a review[END_REF] 

MultiQC[21] graphic outputs of metagWGS

Output tables and other graphs of metagWGS

✓

  Metagenome assembly ✓ Taxonomic affiliation of reads, contigs and bins ✓ Functional annotation → Easy of use ✓ Automated with → Highly reproducible ✓ Comes with a Singularity container → Modular ✓ Different parameters ✓ Possibility to skip certain steps → Available ✓ https://forgemia.inra.fr/genotoul-bioinfo/metagwgs nf-core/mag → Incomplete ✓ Metagenome assembly ✓ Taxonomic affiliation of reads and bins × Taxonomic affiliation of contigs × Functional annotation → Easy of use Comes with a Singularity container → Modular ✓ Different parameters ✓ Possibility to skip certain steps → Available ✓ https://github.com/nf-core/mag

Time metagWGS will be

  used to analyze ExpoMycoPig dataHow can we characterize microbiome digestive ecosystems for pig exposed to mycotoxins?

Annotation of genes Reads deduplication Assembly filter Taxonomic affiliation of contigs Clustering of genes

  

	Contig 1.2	Gene 1	Gene 2
	Contig 1.3	″Gene 1″		Gene 3
	Contig 2.1		
		″Gene 1″	Gene 4

Quantification of reads on genes

  

					S1
					#contig	consensus taxid	consensus lineage
					S1_1	1263	cellular organisms; Bacteria; Terrabacteria group; Firmicutes; Clostridia; Clostridiales
					S1_10	84108	cellular organisms; Bacteria; Terrabacteria group; Actinobacteria; Coriobacteriia
	Contig 1.2				S1
		Gene 1	Gene 2
	Reads			
	Count	2	2	
	Contig 1.3	″Gene 1″		Gene 3
	Reads			
	Count	3		1
	Contig 2.1	″Gene 1″	Gene 4	S2
	Reads			
	Count	1		4
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