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Definitions
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Patrick Ryan, Janssen Research and Development



Spot 5 issues for reproducibility
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I “pre-reviewed” this paper -> Acknowledgement



Spot 5 issues for reproducibility
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3 - “R_files” is not available !

4 - Space in names

1 - The script is shared as a PDF of 58 pages

2 - R is an hostile 
environment for 
reproducibility. 



Spot 5 issues for reproducibility
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5 - How do I obtain 
otutablepicrust ?

● Few parameters described
● Several software to install



Take home messages

8  ∙   Amine Ghozlane   •  SHAMAN : Shiny Application for Metagenomic ANalysis  ∙ 25/06/2021

An unified environment is 

more likely to open 

reproducibility

Reproducibility vs 
updates is challenging

8

In R, a snapshot of the 

environment is mandatory 

for reproducible research: 

Packrat, Docker

Material and methods 

are short and 

incomplete, parameters 

should be easily 

accessible



FASTQ reads

OTU

Read Quality analysis FastqQC

Alientrimmer,, Fastx-Toolkit, Cudadapt, … 

MegaBLAST, BLAT, Vsearch, …         

Flash, Pear, Pandaseq Merging

Cleaning/Trimming

Chimera filtering

Annotation

Clustering

Mapping

Count matrix

Paired-end
Single-end

Annotation 
table

Dereplication

Biom

vsearch, usearch, Chimera slayer, gold database...

vsearch, usearch, cd-hit, uclust...

vsearch, usearch, cd-hit, uclust...

Singleton removal vsearch, cd-hit, uclust...

Targeted metagenomics pipeline
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With the courtesy of Metagenopolis

Targeted metagenomics pipeline

6) Mapping

OTU

1000



The hierarchical classification of nature initiated by Carl Linnaeus today 
consists of eight major “ranks”

Taxonomy classification of organisms

MOST
SPECIFIC

MOST
INCLUSIVE

>94.5%

Strain 

86.5%

82%

78.5%

75%

Yarza et al. 2014



Raw data submission
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Unique key associated to your email

Parameters are saved with your key

We do not store your reads after 
calculations unless:

- there is crash and you might 
come discuss with us: 
shaman@pasteur.fr

-> crashed dataset are deleted 
regularly

Except ITS databases: Unite, 
Findley, Underhill

mailto:shaman@pasteur.fr


Raw data submission
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What is behind: Galaxy.pasteur.fr

The workflow is based on vsearch.



Raw data submission
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Global report

Detailed process

Download available
A mail is also automatically sent



Processed data submission
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Tables

BIOM / Epi2me (nanopore)

Key

Exemple datasets



Processed data submission
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% of OTU annotated

Download available

Unifrac enabled



Processed data submission
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DESeq2 Metagenomics

Metagenomics

Distribution Overdispersed counts → Negative binomial

Constraints Highly abundant species

Goal Find differentially abundant features (species, family, …): 
Feature distributions and abundances vary between conditions

16S : McMurdie, Holmes, Plos Comput Biol,2014
WGS : Jonsson, BMC Genomics, 2016
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DESeq2 normalization (OTU level)

Assumption
✗ Most of the OTU have the « same » abundance between 2 conditions

where

Xij : Number of mapped reads of 
the OTU i in sample j
n: Number of samples

Normalization factor :
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Dispersion estimation

Problem
✗ Get a good estimate of the dispersion with a small number of samples.

Modelisation of the dispersion :

Function of the mean 
of normalized count

Local parametric regression
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Contrasts (comparisons)

Aim
✗ Testing a specific effect without having to re-fit the model.

Advantages
✗ Parameters are estimated with all samples.

Coefficients

Contrast vector

Covariance matrix
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Statistical model of DESeq2

Generalized Linear Model
✗  

Dispersion

Log2 fold change

Advantages
✗ Allows complex experimental designs

✗ But tend to crash when the count matrix is highly sparse
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Size factor

Mean distribution

Theoretical count

Observed counts

Experimental design
i : gene/OTU, j: sample



Number of observations

Sparsity ratio

Modified normalizations
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Data filtering
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Statistical modelling
Automatically determined from the statistical model



31 interactives visualizations
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Diagnostic plots
How good is my normalisation ? modelisation ? effect size ?
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Significant features 
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Global visualisations
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Global visualisations

abundance tree
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Global visualisations
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An. stephensi 
Prevalence GS

Cedecea R2 =15%

Serratia R2 =26%



Contrast comparison
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Check our publication in BMC Bioinfo !



Conclusion

SHAMAN can be installed 

locally with docker.

>200 unique users per 
month.
>100 submissions per 
month.

SHAMAN is free !
No login, 

>20 publications citing 

the different publications 

of SHAMAN

We provide support and reply to questions: 
shaman@pasteur.fr (and it’s been 5 years that we 
maintain it)

mailto:shaman@pasteur.fr


Future work

Improve user experience
Maintain is hard

Keep fixing bugs

More colors ! 
Shaman is available for 

RNA-seq, nanostring, 

WGS...

Include some machine learning ?


