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Introduction training to a range of software to makes a complete bioinformatics analysis reproducible from the same data set over time

Findable

Interoperable Reusable Accessible There is currently a reproducibility crisis [START_REF] Baker | 1,500 scientists lift the lid on reproducibility[END_REF] that challenges the robustness of scientific results [START_REF] Mark D Wilkinson | The FAIR Guiding Principles for scientific data management and stewardship[END_REF] FAIR data principles [START_REF] Grüning | Practical Computational Reproducibility in the Life Sciences[END_REF] used to ensure data integrity https://github.com/thomasdenecker/FAIR_Bioinfo Corresponding Author: claire.toffano-nioche@u-psud.fr

Reproducibility context

Recent studies have established that a reproducibility crisis challenges robustness of scientific results [1] including computational biology. In this context FAIR data principles are increasingly being used to ensure data integrity [2]. To complement this principles, we introduce FAIR_bioinfo, to apply similar guideline to code development and ensure reproducibility of results obtained from the same data set over time.

Computer tools do exist that can be applied in bioinformatics [3]. Convinced of their usefulness we propose an initiation to a range of software to make a complete bioinformatics analysis reproducible.

The FAIR_bioinfo Training

This training is based on a concrete example of classical data analysis, a differential gene expression between two RNAseq conditions. It deals with two of the know-how of the bioinformatician's job: the automated processing of raw data (through virtualization and pipeline development) and the analysis of processed data (with environment management and "notebooks" writing).

Improvement in reproducibility can be achieved in several steps, where each step brings an additional degree of reproducibility through a specific family of software tools.

We offer training for people from different backgrounds: on the one hand, over a long period of time, for learners who do not necessarily know programming (8 months, at a rate of 1h30 per month) so that they can replay the presentations at their own pace [4], and on the other hand, for bioinformaticians, in a format condensed into 2 days. In both solutions, the training is focused on general concepts with practical illustrations.

As the importance of reproducibility is no longer to be proven, the main interests of this training is to provide practical guidelines for its daily implementation with the long-term objective for everyone to gradually adopt good practices to overcome the challenge of reproducibility in science.
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  rd party tools = references Analysis pipelines = easy to find (GitHub pages) Available codes (Github, dockerhub) 3 rd party tools = open source (conda)Cooperation of tools (snakemake, docker) both locally and on servers (cloud or cluster) Protocol simply replayable (snakemake) identically (R package Shiny) in a virtual environment (docker)
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