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Reproducibility Cris

Retractions 180
On the Rise

A study of the PubMed
databasze found that the
number of articles retracted
from scientific journals
increazed substantially
between 2000 and 2009.
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Must try harder

Too many sloppy mistakes are creeping into scientific papers.
at the data — and at themselves.

Error prone

Biologists must realize the pitfalls
massive amounts of data.
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Six red flags for

47/53 “landmark” publications
could not be replicated

[Begley, Ellis Nature, 483, 2012]

Sarah CohenBoulakia, Univ. Paris-Saclay, 10 years GUIX

Z===  suspect work

C. Glenn Begley explains how to recognize the
preclinical papers in which the data won't stand up.

Know when your
numbers are significant
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Reproducibility et

Reproducible
Research

1 Empirical reproducibility
A detailed information about non -computational empirical
scientific experiments and observations

A In practice this is enabled by making data freely available,
as well as details ofhow the data was collected

V. Stodden
o o et al.
1 Statistical reproducibility

A detailed information about the choice of statistical tests,
model parameters, threshold values, etc.

A This relates to pre-registration of study design to prevent
p-value hacking and other manipulations.

1 Computational reproducibility

A detailed information about data sets code, software,
hardware and implementation details

A Goal: document how data has been produced
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Outline

The Reproducibility Crisis
Levels of Reproducibility

Elements of solutions for reproducibility &
reuse

Current Actions
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Reproducibility in Bioinfo pipelines
3 ingredients to track

} Tools used / code pipeline specification
A Version of black/grey boxes
A Version of (possibly open source) code

+ Computational environment pipeline environment
A Many dependencies- libraries used ++
A Different behavior on different OS

} Data and parameters used at run time

pipeline execution
A Biological data change a lot

A Tools have an increasing number of parameters
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Levels of computational reproducibility

Pipeline (Specification) same same
: experiment experiment
_Chémed TOOIS_ same lab - different lab
Pipeline Execution same Sifferont
Input data and parameters experiment experiment
Environment different set up some of same
nvi
. . . , [reproducew @
OS/ T ibrairies € | oo
Repeat Replicate
ARedo: exact same context AVariation allowed in the
A Samepipeline, execution pipeline, execution setting,
setting, environment environment
Aldentical output A Similar output
A Aim = proof for reviewers J A Aim = robustness
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A continuum of possibilities

Reproduce
BSamescientific result
BBut the means used may be replicate
Changed same same
BDifferent pipelines, execution experiment experiment
setting, environment same lab . different lab
BDifferent output but in exs:rfi“n?ent e)c:lif:irrir;tm
accordancewith the result different st up sompe eranc
!reproduce]
Reuse o R e N o
BDifferent scientific result
BUse oftools/ édesignedin Reproducibility — as a
another context necessary condition for
Reuse
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Open Science and reproducibility

A large part of the solution lies In
1 Providing (Opening) source code
1 Using versioning code, collaborative development

}+ Using solutions for tracking the devenvironment (popular in
bioinformatics : Singularity , Docker1 containers) i J

Some problems still occuré

1 No clear distinction between stepsof the analysis
A piece of codes,methods/ functions

) _ _ Difficult to
é a exdcutlon. of the analysis share,
A data setsused as inputs and then produced exchange

1 Major stepsof the analysis may be difficult to get and reuse

} No solution for data management (repurpose)
A Naming convention for produced files, storage...
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SWFS = andlysidpa pel i ne o0
Data flow driven Snakemake

Nextflow,
Gal axye

WEF specification: connectedtools stepsof the analysis
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