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Reproducibility in Life Science Research

Presentation aim:
To describe our Reproducible Bioinformatics Project which provides robust and
reproducible bioinformatics workflows.

Presentation outline:

Reproducibility in silico experiments;

Reproducibility crisis in Life Science;

Reproducible Bioinformatics Project (RBP) in details;

Conclusion.
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Reproducibility crisis in Life Science

Reproducibility

Reproducibility measures the ability of reproduce the results carried out by
someone else;

Reproducibility is an essential part of scientific method;
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Reproducibility crisis in Life Science
Reproducibility for computational analysis

Functional reproducibility : the information about data and the utilized
tools are saved as meta-data along with the generated data;

Computational reproducibility : extends the functional one storing the real
image of the computation environment used to generate the data.
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Reproducibility crisis in Life Science
Recent studies show Life Science is facing a Reproducibility crisis: most of
attempts to reproduce another scientist’s experiments fail.

Same examples were:
I the attempt of Begley’s group to reproduce 53 foundational papers in

oncology ⇒ they were able to reproduce only 6 of them;
I the attempt of Bayer company to reproduce randomly selected bio-medical

papers ⇒ only the 65% of the experiments in the sample were reproduced.
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Reproducible research
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Reproducible research for NGS analysis

Our project:

Reproducible Bioinformatics Project (RBP) is community opens to anyone
interested to shared workflows under the umbrella of reproducibility;

To provide robust and reproducible workflows fulfilling the Sandve’s rules.

To enable an easy access NGS data analysis pipeline to users without
advanced computer science skills;

http://reproducible-bioinformatics.org/
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Reproducible research for NGS analysis
RBP general schema:

Any workflow is specified as an R function that defines and controls the
correct execution of all its tasks;

any single task is encapsulated into docker images to guarantee the
computation reproducibility.

Any workflow must be supported by an explanatory vignette
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Reproducible research for NGS analysis
Container goals:

1 to provide analysis reproducibility freezing the version of tools and libraries
used.

2 to provide analysis portability isolating an application into a self-contained
unit that can run anywhere;

In Containers the sharing of same OS Kernel with the real machine reduces the portability, but ....
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Reproducible research for NGS analysis
Current available workflows in RBP:

RNAseq, ChiPseq and miRNAseq analysis workflows
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Reproducible research for NGS analysis
Current available workflows in RBP:

Small non-coding RNA workflow
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Reproducible research for NGS analysis
Current available workflows in RBP:

Minimal residual disease monitoring in B-cell lymphoma workflow
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Reproducible research for NGS analysis
Workflow under development in RBP:

Single cell analysis workflow
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Reproducible research for NGS analysis
How to make easier the use of these workflows for beginner users:
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Reproducible research for NGS analysis
How to submit a new workflow:

M. Beccuti Reproducible Bioinformatics Project. NETTAB 2018 15 / 19



Conclusion

In this presentation we introduced the Reproducible Bioinformcatics Project
(RBP);

We described how RBP workflows provide robust and reproducible NGS data
analysis exploiting containerization and R;

We showed all the available workflows in RBP, and those under development;

We described how an user can integrate her/his workflow in RBP.
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Container, VM and real server: a comparison
In [1] a comparison among physical server, KVM, and Docker is reported.

[1] W. Felter, A. Ferreira, R. Rajamony and J. Rubio, An updated performance comparison of virtual machines and Linux containers, 2015 IEEE
International Symposium on Performance Analysis of Systems and Software (ISPASS), Philadelphia, PA, 2015, pp. 171-172.
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