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Context

Bergeron A. et al. JAMA. 2017
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Methods
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Mass cytometry : 42 variables

Metabolomic : 500-800 variables

Virome : 832 variables
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Metabolomic : ~1200 variables

How could we
ensure

reproducibiliy of our
work?

SCRIPTED ANALYSES



Reproducibility planning from the beginning of the project 
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R v4.xdepend on…

Computing environment

Is the computing
environment

reproducible/transparent?



Dependencies hell

Experiment AnalysesRaw dataHypothesis

R minimal : 304 dependenciesR executable
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guix graph r-minimal | dot -Tplain > r-minimal.txt
guix graph r-minimal | dot -Tsvg > r-minimal.svg

What are the 
consequences?



Different computing environments



Containers are not enough



Minimum required data to reproduce an environment

Fixed timepoint



Using Guix to save, share and reproduce the environment



Guix in our workflow
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Guix config directories in Git repositories

https://gitlab.com/nivall/azimutfeces
https://gitlab.com/nivall/azimut-in-vitro
https://gitlab.com/nivall/azimut-blood

https://gitlab.com/nivall/azimutfeces
https://gitlab.com/nivall/azimut-in-vitro
https://gitlab.com/nivall/azimut-blood


Guix in our research papers

Vallet et al. Blood. 2022 

Vallet et al. Cell Host Microbe. 2023

Long term preservation with Software Heritage



Reproducibility planning from the beginning of the project 
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Will Guix effectively
allow us to 

reproduce our
analyses in the 

future? 

Computing environment

Can we provide a 
proof of concept?

Aim
• Build an environment that can 

be deployed anywhere
AND
• which reproduces analyses

R v4.x

manifest.scm
my-pkgs.scm
channels.scm



Requirement to provide a proof of concept
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Computing environment

packages used, no versions
But published in 2020

.Rmd notebooks from .fcs to HTML outputs

Flowrepository
FR-FCM-Z2CP

Github

Let’s make these
.Rmd be compiled

on a Gitlab CI
like in 2020



Reproducing the analyzes

channels.scm

.fcs

Raw data

Flowrepository
FR-FCM-Z2CPmanifest.scm

Analyzes instructions

.Rmd

https://github.com/MarioniLab/Signallin
gMassCytoStimStrengthNo APIHosted on

Github

https://gitlab.com/nivall/guixreprodsci
Vallet N, Michonneau D, Tournier S Sci. Data 2022 

Computing environment

2020 commit

R
R lib
bash
git,
utils...

pack -f docker

environment -m manifest.scm

guix time-machine -C channels.scm

https://github.com/MarioniLab/SignallingMassCytoStimStrength
https://github.com/MarioniLab/SignallingMassCytoStimStrength
https://gitlab.com/nivall/guixreprodsci


The next step with clinical research
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Is clinical research reproducible / transparent

Clinical study
(drug study) Raw data Analyses ResultsHypothesis Conclusion(s)

• Protocols
• Patients
• Principal 

investigator
• Local policies
• …

anonymized
.csv

metadata
…

R scriptsdepend on…

clinicaltrial.gov
clinical trials regulations

Clinical trials regulations
Manuscript« available upon request »

Can we improve our practices toward
transparent and reproducible clinical

research?



Clinical research

Raw data Analyses Results

anonymized
.csv

metadata
…

R scripts

Computing environment

Repositories Git

https://gitlab.com/nivall/mbispid

Transparent 
clinical research

results

https://gitlab.com/nivall/mbispid


To conclude

Clinical study
(drug study) Raw data Analyses ResultsHypothesis Conclusion(s)
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Experiment Raw data Analyses ResultsHypothesis Conclusion(s)
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Unlikely to be 100% reproduced Repositories

Computing
environment is now
the most reproducible
and transparent step
of biomedical
research
Modulo the accessibility
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Email: cancerinserm.frft@inserm.fr 
  VALLET Nicolas 
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  Paris, le 08 juillet 2020 

 
 
Objet : Appel à candidatures 2020 du programme « Formation à la recherche fondamentale et 
translationnelle en cancérologie » ITMO Cancer Aviesan / Inserm / Cancer 2020   
 
Monsieur,  
 
Le comité d’évaluation du programme « Formation à la recherche fondamentale et translationnelle en 
cancérologie » de Cancer Inserm – ITMO Aviesan 2020 s’est réuni du 4 au 5 juin 2020. 
 
Nous avons le plaisir de vous informer que votre candidature a été favorablement évaluée et le projet 
intitulé "Etude des mécanismes biologiques impliqués dans la modulation par l’azithromycine de la 
réponse anti-tumorale post-allogreffe de cellules souches hématopoïétiques" sera financé dans le 
cadre d'un Doctorat en Sciences. Ce projet se déroulera sur une période de 24 mois, sous la 
responsabilité de SOCIE Gérard dans l'unité HOPITAL ST LOUIS U976. 
 
Votre organisme gestionnaire, qui mettra en place votre contrat de travail, sera contacté 
prochainement pour les aspects contractuels par le Département des affaires financières – Bureau des 
contrats de recherche de l’Inserm (contact: cancer2020.daf@inserm.fr). 
 
Nous vous adressons toutes nos félicitations et vous prions d’agréer, Monsieur, l’expression de nos 
salutations distinguées. 
 
 

 
 
Dr. Alain EYCHENE  Dr. Armelle REGNAULT 
Directeur  Directrice 
ITMO Cancer Aviesan  Inserm DESP 
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