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https://forgemia.inra.fr/genotoul-bioinfo/metagwgs

Assemblies as 
input possible



Type of results

Level Reads Genes in 
all 

contigs

All contigs MAGS / bins

Type of annotation / 
tools

taxo function taxo taxo genes
function

taxo genes
function

MAG (nf-core) YES NO NO NO NO YES YES (but 
not rRNA

and tRNA)

Metawrap YES NO NO YES NO YES YES

VEBA NO NO NO NO NO YES YES

Atlas NO NO NO NO YES YES YES

metagWGS (HiFi reads
possible)

YES NO YES YES YES YES YES (via
contigs)

HiFi-MAGs-pipeline 
(HiFi reads)

NO NO NO NO NO YES NO



Around 50% of contigs
are not found in any 
output bins



Binning from 
assemblies HiFi

 Comparaison between metagWGS 2.4.2 and PacBio HiFi-MAGS-pipeline 
2.0.2 binnings on the same assemblies.

 11 metagenomic samples from human gut public data sequenced with 
PacBio Sequel II (HiFi reads) from Accession: PRJNA754443 (Gehrig et al., 
2022)

 very good assemblies with 
- N50 between 92.2 Kpb and 529.8 Kpb, 
- % of mapped reads on the assemblies between 95.2% and 97.8%

Medium quality bins : completeness > 50% and contamination < 10% 

 High-quality bins : completeness > 90% and contamination < 5%



Pacbio HiFi-MAGs-
pipeline

https://github.com/PacificBiosciences/pb-metagenomics-tools/blob/master/docs/Tutorial-HiFi-MAG-Pipeline.md



The binning : alignment



The binning

+ circular chromosomes 
when HiFi reads



Binette

 https://github.com/genotoul-bioinfo/Binette

 Inspired by metawrap but better: 
 faster (~ 7 x)
 not limited to 3 sets of bins (to add the circular chromosomes)
 selects the best bins in a more elegant way (considers more possible solutions)

 From the sets of bins it is given as input, Binette builds new hybrid bins. A bin = set 
of contigs. When two bins overlap (share at least one contig), Binette creates new 
bins: 
 The intersection bin: contigs shared by the bins. 
 The difference bin: contigs found only in one bins and not in the other.
 The union bin: all contigs contained in the overlapping bins. 

 We then use checkm2 to estimate the quality of the bins and choose the best 
possible one.

Jean Mainguy

Uritskiy, et al. Microbiome 6, 158 (2018)



Results
Medium quality High quality

sample metagWGS HiFi-MAGS-pipeline metagWGS HiFi-MAGS-pipeline

humanGut_1 
(SRR15489020)

46 50 20 20

humanGut_2 
(SRR15489019)

53 53 19 17

humanGut_3 
(SRR15489018)

105 93 45 43

humanGut_4 
(SRR15489017)

90 89 25 19

humanGut_5 
(SRR15489016)

30 28 6 5

humanGut_6 
(SRR15489015)

65 50 21 17

humanGut_7 
(SRR15489014)

38 34 18 15

humanGut_8 
(SRR15489013)

43 38 15 14

humanGut_9 
(SRR15489011)

79 68 24 23

humanGut_10 
(SRR15489010)

84 80 29 25

humanGut_11 
(SRR15489009)

75 76 33 33

Total 708 659 255 231

Table 1 : number of bins produced for each sample with more than 50% completeness and less than 10% contamination by the two workflows (medium quality)
and number of bins produced for each sample with more than 90% completeness and less than 5% contamination by the two workflows (high quality).

From all these 708 bins, metagWGS obtains 246 MAGs dereplicated to 95% ANI (see suppl. Table 3)

Pacbio workflow is faster



Thanks for your attention

Do you have any questions ?
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Two datasets sequenced in Pacbio HiFi

• The mock in 2 versions:
• Mock ADN: mixture of genomic dna from 10 species
• Mock bact: mix of cells of 10 species whose DNA has been extracted by A. Castinel

• The sample 8 of expomicopig:
• Several depth

Sample Name Mean read length 
(pbs)

Nb seq (Millions)

Mock ADN 5095 1.1

Mock bact 4880 0.9
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Mocks assembly are very good with HiFi reads

Mock bact
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Illumina : 68M 
reads pairs 
(150pbs each)

Metaflye

HiCanu

Hifiasm-meta

Yeast sequenced 
between 2X and 5X

MetaSPAdes Illumina 
(Maxime Manno, get-plage, get-IT)
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Mocks assembly are very good with HiFi reads

Hicanu
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The mock community is very simple and 
therefore easy to assemble.
How does the analysis behave with more 
complex sample ?

Sample 8, pig feces dataset
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Assembly size increases with higher 
sequencing depth

Feces sample 8

Percentage of read mapping the 
assembly

Higher sequencing depth 
increases:

● size of assembly
● representativity of the data 

into the assembly (% read 
mapping the assembly)
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Excellent contiguity of HiFi assemblies

Nx: measurement of the 
contiguity of the assembly

Feces sample 8
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To conclude on assembly step

• HiFi assemblies are much less fragmented than Illumina reads, but 
require sufficient sequencing depth at a higher cost than Illumina. 

• more expensive 



Output tree



MultiQC output

Allons voir un exemple de multiQC….

CH1



Diapositive 23

CH1 Claire Hoede; 16/05/2023



pipeline_info outputs

 Db_versions.txt

 Software_versions.txt



Main outputs

 05_protein_alignment : 
 M8 results of diamond on each gene

 06_func_annot :



Functional annotation 
outputs

 06_1_func_annot : 
 table_clst.txt

 06_2_quantification : 
 Featurecount’s results by 

gene for each sample



 06_3_func_annot :

Let's look at an example of these files ….

Functional annotation 
outputs



Taxonomic annotation 
outputs

 07_2_affiliation_merged :
 quantification_by_contig_lineage_all

 07_3_plot :

Let's look at an example of these files ….



Binning ouputs

 08_binning :


